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o] 7 - A FEAE WEAHRH AT EIA 2006-11). ST
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Tt 2 AR U 55 X Awgxe] Wl AA] IASSTVE v
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T =3 AT FAE gz T A dARi(EACI, Bty €A,
HEE - 5), IS WdeR & F o AT AP, 2Ela 5949
AEE AT aHlgo] AIE el dde] Basirkar el

2. X327 g AYA A 7=

o OBRAMHIA B gokMRRe gabd, a8a B9 Al deiie lwek EdEs,
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o ?_]Eoﬂ/\‘]“ [SAR=] ;(]oﬂ/\]_ge fH"]‘_E 71]0],] 11;5-] UH]O aﬂ/\l_i o]—— National Program
for Health Care of the Elderly(NPHCE) 7} 2010358 AA|%o] & (Marthur, 2013).

« ofz Al Fe] QIR ) 14, 24, 334 SJRANIAS] R referral servicd) S
5ol w=Q150] A%FA, A, AR, dolAle} A, AR Aulz, 1Y 1E S92

O ABANZE 47 08T & YRS e AL Fo BED B

¢ Sub-center, YA}EZAAE (primary health center), | GAFS]E1AE)(community health center),
TIH H(district hospital), A|Hx=Q JEi(regional geriatric center)2 ©]F0IA|= 214
NS HGAA}L Hilolm olF AAX=RIMEE A=l 2X F 8719 A7t EAsk=t
2 1,27} Yu7IHelA e SRS A 53 28 Al e ¥4, &4
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ABA QJ2013)= HEISAHIAE B dYdAEe] FoE ARE o83l 2009137} 2011d¢]
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ABAEES vlmg: B4 Ash MEISANIAS W ofF wolse] S8l Hokay)

H4243
olgm o] J wol5e] AHF olRolsL FAZ e EES0 B # HHHAS.

O

Ling et al (013 A7HEE ] 89 $74 U9) S5S AR, A B] 42] 10]
654 olge] w10l o] F o Ak Fholrk IA $FUL M3 WY Y9 FPol
Q) FAEe] Y 7)) ol

A= ghoz Hojupr] el 21737 (geriatric screening)

e Bevt Ao 743

o
i3
Lo
b

9, Marshall et alQU13)& )51} ol THYSAY] S)mg=y S0 A2 oz
DEA AFEAS Bal My 535 45570 B BHEY JangAse sl

s e —
23S &5

504 o] = AAES tPdoE HeAREo] WSl Eiks AIST F, ol dWdH 2
A5/ 9] ol wet 28 controlled hypertension), H1Z2&{uncontrolled hypertension),
H] ek (undiagnosed hypertension) 0.2 ¥-73F 5, TFe} 2X|2~E 3] E4)(multinomial

logistic regression)& AAIst Z4e] FE5 53, 9H, &5, BMI, AUF FA).

A dn, A4 =91 5 2870 £ 58 I1EY Vol ¢ =5ko, vzl
S5 vTolA o B vehd vlRdTe] 252 F Il Hisdh oHd e
27387 Fej7t F =7} b)) Hlsz3k 654 oPHNHS vs. Medicare) 2 ME AR TR 654
H%F Z15(NHS vs. private insurance)ollA] A ThEA] g5
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Model probabilities of controlled, uncontrolled and

0.5

0.4

Model probability

England - under 65 US - under &5 England - over 65 U5 - over 65
uControlled W Uncontrodled @ Undisgnosed

Multinomial logistic regression model probabifities. Model controls for age, gender, ethnicity
BMI and wealth.

Z]: Marshall et al. (2013)
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IRk E]ike] wA ti iAol ¥ 7] Wed Thsde AZIskiaL olok A
7t BAolg Al N gk Xd WAolu MBI EY} g Te Ao R A
5, A gl tigk A187F aHAAA ] tefjrte =tto] EAfshket vlFelMe
A A8l i ARE FelMET ¥ H5H0s she meolzlke A

o 20049 FA|FAE Seguro Popular’ & 4] IR0l EYHIIET, AAa5FY Bl
FEE 7100 753k o2 8 604l o] ARE 7o) ZIg1Ee] e ALl Seguro
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o 200097 20129 =7F ARRAYE 53 HOHE Hluids] B Ay HA5Fe] B9
AFE7E A" 2o Uehd. 53] Seguro Popular o] ThE 1R Fe 7148k
AN 604 oo ALS AT GETEE Wdsker TR F0] 7o Aor
H7He.

4. of=ZE7} Z71E Ul =RARAEAIG} BAEA LS Y oA
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&

o Yl Yerf oyt Apdell 243 e AR 9%
(time to death)’ 7Md-2 Fuch(1984)7} W 5 A|71gk A
3l S E S

Hethe S50 ol2e ARt

ol T ABATES

E

<I 2-1> O|ZH|} AIZEIA HIE ZiAof 2kt AZEH =4

AR} APAE | CHA=TL S oAZnt
Zweifel, Felder Aol A - R
& Werblow 2004 AN two-part model | Only proximity to death is significant
Felder, Meiers Aol A HCE increases with proximity to death.
& Schmitt 2000 2912 | two-part model | e e et months of e decreases vith age.
Zweifel, Felder N Heckman - R
& Meiers 1999 ARA model Only proximity to death is significant.
Gray & 20043 o4z two part model | Age and proximity to death have significant
Seshamani < with panel data | effects.
Gray & - Age and proximity to death have significant
Seshamani 2004 &= two-part model effects.
O'Neilletal. 2000 &= OoLs Only proximity to death is significant.

Proximity to death is significant.
Brockmann 2002 =2 oLS There are negative interactions between
age- and disease specific costs.

Z3]: ENEPRI Research Report No. 17, %7 (2007)°14 #21&-

7t 891E FFAAC=RITR) A 7HALLIAAT A ) 0 wsfsted o] 8]lo]
wQFAR] 7] drh GF= PIFeA dokE. BN, WA A5 STkl =<
Aol Fgne] St HAE GTHL 57766%, =91 A7 S HIAE 4%

34-43% Ueh} 19RH7} B4 2 982 m3 2oz e,

o 3 2004~2006 =0IXER] Y Fofn] Z712 gk 21E(2010) 2] el wiEH A7 gl
g thdAt 2F 2T efErke deauizelxe ogH] F7H80] e e FUFo,

% 9

9



MRZEh ool o|2HE 89

S

L 7P H2e A7EE 19909 olF9 AP HTARE )83 654 T1F ARG
o

g9 At Z71oel Tj FelwE Au R e A7 . B4 A}
AR =R EMS] Z7he =910k AIS] S ol AU/ B4
EFF 5719 F7h Telm ARe] gk Fole] Prhsh e a1 T G e
Ao Ve

<H& 22> £219| 9|=0|8 FEHRLlof CHet 7[EXHT 29

oipxf ZAChA Zouie | R 2t 3 =3
Z12x _
2| qo0pu Mzl | olzvle ols | TEA 2 EolyeEl, HETHE
i ol 308 LET S0| &= 0
(1996)
Alod 19954 ZE=x|od olzH| Topit | 0 EeleE, ERT, x|
(1997) 0l 244H - S0| g2 o|d
;é:_i;fj 19994 o|=H ol2dHs&|Z = JIXMZAHAH|IZE X|Z Sk
& = = = x|=0| =S
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¢ L Fried 71&
- 2= 2000 20 L Fried7 AXZE 570 99 5 370 obdell sies= ez Holshe
Zo] 7P tEHY
- 570 99 DAFEL, Q54T 97, ORISR U, @ETE AL, 02 I

- Fried?] =4 JH7ES 2oy & S0k oldwol e

* ] Morley®] FRAIL A:EA] (Morley, 2013)
- F : Fatigue?
- R : Resistance: : walk up a flight of stairs
- A : Aerobic: can you walk a block?
- I : Illness more than 5
- L : Lost 5% weight
“ 57 9] % 37) ol wea(frail), 12700 LT w2 WA prefrail) o2k e,

¢ Canadian Study of health and Aging Clinical Frailty Scale
- offe] T} o] maje] A SAPIE HAER A ks R AAE vk s

Clinical Frailey Scale*
7 Severcly Frail Cnmplm‘y dap-endtnt for
t | Wery Fit — People wt = ot Cive, enerpe pcrmn.\l are f W - 5
" hey ane amang the fittest for ther age hiahs sk of dyving (with & montt
2 Well - People w # No active m:ca:e B Very Severely Frall - il danender
5ympmn1 tare e it ateg - ATPIT g the end of fife Typcally they coul
= ey active ncumnaw asonalty L T e e | X st
3 Managing Well - Feople v & medical problems H
are wel control Iecl t are nat regularly active
'ilTi.-rmunlI;III AnDri g the end fe TF
to peop'e with a life expectancy
4 Vulnunhn Wrile not dependent thers | <& months  not otherwise evidently frail.
e ;rmpmm; limic activities. A
| i g Lred Searing frailty in people with demantia
symptoens in mild dementis
5 Mildly Frall fs pRope often hive more it ek sl
evu:ant showi ng, i P e high order IADLs
R e moderate dementia, recent T
tevere dementia
6 Moderately Frail - | & reid haln with all
outside activities 2nd wit Imuplng house he they
& problems witr -*'hr.'lpw-lh " o
"““'*—9 LT o ; : e e e e () DALHOUSIE
A resung . D i Ll e Corest P o UNIVERAITY
e 8
Lerch IAGG 2013

[32! 5-2] The Canadian Study of health and Aging Clinical Frailty Scal(CSHA-CFS)
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(1) 200837kA] 3EE =] AAA 4 Aol iy =4 g 22 QA
A o] 13% 74, B A 9do] 6% 7, G o] 10% 743 (Beswick
et al, 2008)

2) IAGG A 321 Bruno Vellas = Toulouse dF-ZHE] =25 ol HHAHEA7)dh=
2 RS T 31 Gerontopole frailty screening tool-S AE7ALE ARE-SIAL

;

o
=5

xo

- Gerontopole frailty screening tool T : 6541] ogo|HA gl ofE2o]A] e Al
(ADL > 5/6)

- Gerontopole frailty screening tool ARFWE-: a. SAF ARE7R b, FH 37197t 9=
ASH2 o A2 KL 927 d. HZ IRLETE o5 A (mobility) o1E e 719 FAl
f. HYEE Z(UmE 4% oVd) T 3 7ieke siFHE AP Ay St eafeitiar
WA maE AgHE v GE3 ka0 A9l g ol oS ffa) o T

=% 3k

ok
o,
o

O x4 =9l tigh 7Y 7IRF dARe]E (EEAR SS24- 110-R)

Independence at Home Act (US Patient Protection and Affordable Care Act) *HM| 532

nl=rol| A 2012 AJRKEETE A E 9 F)

o TR v 28RS zhu 9l & o Abel(homedlimited) @] =413 wiTiAlo] TR} 10,0009
=29 TR 5)E ATE
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(3) IAGG 7|3t & st W&
a "= EFHAVA Hospital)ollX A5 718 718F U219 5 (home-based primary
care)7} AN AS (LIEALE S524 110-R-2, 34} Dayna Cooper)
b. MUt el Fo 44 7F7IE dapelsel tigk F5A7( Longitudinal
Integrated Home based Primary Care Study)® A= 5(E3EALS S524 110-R-3)
(4) A
- Foll ] A FR1 RHgERE A9 ARIF FARE Aol glout a3 kqls S0
A she A B a3AY F 5 (http://www.iahnow.com/IAHlegislation htm)

4. 3719924 2R}

O 19195E )= AMDA 8t3jol|A] A7) 2ok 5 9)x}o| A Medical Director 91228 391 9.

O AFAH W
i g, SS9 S 1 A 5 7 1es e Bk QIEAIR TR
o) HERT, B/ AL} 2B, 27, AR, AA 9 4% W 5

1 A competercy) : 7FS), ke, 1BIols) gIelE] ABIE], elofs], Balst 7o)

[ ]
i

r

>

1. §47] =8%
O 7I&el 547] el AR

¢ T AT T4 BRI 3 UL FHSIE B3 25%E B A BB

T vl THHA A= (A=, 2002)

¢ SRl b5 o] SR 0le] RS A AR 1eole] WER Ik thgos
A7 22 QL7 IHADS] £50] BT P& 319%9) welo] tiapiels) SAo
3 1018e] A 779%E oF 2 & ul&2 1), 199%)

ok

O F47] =918t Hiole] 7l Y(Acute Care for Elders)

1) tiEE 2o weolejst ARe) A)Qle) Be
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E_' RL
=RUSie el dEelr} oY /A Rasfe B £ F WAl A @051
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2) tEE 24 BA0A xlojste @Y v

7% o, 77%), 1213 RL 1) AQNE 7A08% ) 76%) S HIsIRe

¢ welojsraRelsh @9 wdo] Pash) et 2 Tl Bl 20064 24} YA

UL 5-1).(Fisher, 2006)

<E 51> UElZ =E9| Z2|oilM Fgelniet olofst

o
1
Hd
[

[=] = =7t (ZA)
2tSAL SAle| EX G2 (FIHS)
CIstMZt 8713 13] Hal 3]7) P=H2H)
Tolofst MEovt MEe|nt WS o WE = O|=f2|oKZ0f), L=(M(0])

SIARIE] W Cist ZlE ST(HHE, Al=L)

gofziAlo] HZAR=TIS0] Hein xIiALEl0lA sx@= 2ae)

SHA[ZH 8= St 22|
M 0lo|5t HiF(orthogeriatric unit) O|AZfU(EOMH )
TE T Lol HEo=E MY TEt=(Z1=0))
o|o|sh &R Tl AfE BHIE
(geriatric orthopedic rehabilitation unit)
Hospital at home SFU|I=RIx), F=HAEE(X])

Tyent HEoA AKX Z2|(hospitalist)of| 2[5t .
o|atd Tz (hospitals) O|=2(ZA|AE])
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XI8E &2} (Anti-aging)

ol d T
(T{CHE!)

l. IAGG [ Fe=F U I F3A 8ol

O A0z} IAGG AM-ethgloll A Wis =F(E2E 25t AlQ)) 67080 dhes} #d =73 243

O 47HA Eok2 Yol & 4 Sl 1) Calorie restriction and Calorie restriction mimetics, 2) %<1

PHE TE 73R st A8, 3) Pest A AL F W 4) 7

1. Calorie restriction and Calorie restriction mimetics
1) RY| 7 A7 a5 -sk= 744 717 A% 7FsA) AlA(Isa Shimokawa 3%)

o IF G A Qlo] Aol AR AFe] HET AlRE Y= calorie restriction (CR)S
w3t dd S WAk, f7IAY] S R (R aRE 2Eske T8 2AES
53] Efreeold 27 Pw Foe oluA] el thigk =214 285 She neuropeptide
Y (Npy)7t CRe| &FoA off A3s sl=A] A3

>

* 30% CRO) NN Npyel A4 A& H2ESN] 9181, $2l& Npynull (/)%
wild-type (WI) 7 7] 5%, W), 2Eal2 234, A2, 22)3 ofulA) ke

B n/ sk

o Npy/- AW WE A9} Blmshe o), 50, A 59 225 28 2Ed2 whgo
s (RY Eoph A5, i} 23 SR duA gike TEke R Y
H8-S 93 2% 9L Npy-/-2 WT HolA vlsahl) 223,

(el

d A7 THEBol CRY} 497k AATEE Npy/l D589 28 Pej ela
) znle} AZEEAe] 288 THhRe Npyel 2214 7158 ol Npyol 2652

=2

Y
7

;g
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2) Bl 57 AREAE 918 DRY) A4S, 212 WE §(Thomas Johnson %)

¢ fRHo=w u} Fh A% % (recombinant inbred, RI) & ©]-8-3 DR A7¢llA] DRel
et o2 FHAAE YeRd. DRY ol/dA] 53 e a3 UE 3o gt

740 4 e o HSE, RI %2 DRo] et o9 T whg-& DRo thet 3
S G LB, BSo), DRo thet FH0E st ihge DRe) 5 24 A8}

2

991 HAEsR= A2 7|1ES AT

i‘

*  DRY 33} 75 (reduction in adiposity, hypoinsulinemia, hyperadrenocorticism)el 713
DRl thek o2 74A] REg-5 SA4E. Rl $vht ZE Zo] el HA] teFd DRell &3
adiposity®] A= 48 Ago] S5, adiposity?] 42 58] 747t IS4, Hy-
poinsulinemia= DRoY| 2]+ =7 W3}e} ¥-o] gl WIS B Fo| hyperadrencortical oA,

7P¢ W& hyperadrenocortical 8- 4778 A4S Holi, 7P & WS 71 UAE

He.

+ oleld ATk DR 49 94 ATlA] BN} £8S 91 8T ZlE sEds
243} QX3 W, oA} HlEST} BE sEes B e DR 48 A% ERE
asjala 440 H3e.

-

3) CR9 4% 9% &3}= mitochondria ¥ollA] 4™ (Michiru Sugawa )

o =sle} oF e gxstolH e AWl tig Iyt BES A2 I, 1735 (healthy
lifespan)S A73317] 18+ =gEo] A|FHE. 2]o]A|gHDietary/calorie restriction)< =3}o}
=3} F AHe] AIRRS =3t 7P SHEE A2 9ee =3 ofgh rlEEEg o}
H 14 (mitochondrial etiology) 2.2 “ge]d, oA AF QA ol2& FstHoz

7 A998t 2dl AAES o]83to] calorie restriction?} =3}l thek WO w Tl
E29lds vEZERol EA8Ae WIlE A%

o MEYE 9, Y dEldN rEZEg]o} WljA|(mitochondial proteome)d} performances=
2D mative/SDS-PAGE, mass spectrometry®} &4 84 2402 BX8L =3l/(Ry} #AH
sk ek A7 H iR vEZE=eo A1Fe] Ak} ol TR vlud. =3/
CR ¥ ATP synthase] ©ld 3149 1H¥(posttranslational modifications)?} TFE mit
-ochondiral ©do] 4.
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MFoF1-ATPsynthase®} OxPhos-complexes, supercomplexes (723 Al natural asse
mblies of the complexes I, TII, and IV into stoichiometric entities, such as III2IV0-2)7}
e 0] AP 23R VA AT W) DR,

2= (RO @3} 7)4ke] ofy] Sol4 i RS 2 = USAE. Supercomlexes®

HE OxPhos-comlexes®] &4 42 individual complexes®] €4 HT} 2n}jol|A] 158
o] =7] Wi, individual vs. specific supercomlexes®] Hl&, F#3} OxPhos (super)c
omplexes] €4J<2 respiratory chain®] performanceE 243k, =38}e} (R 24 712+
FeAES AHshe AR IFE.

4) Gene expression oA CRY 7 A &3 AF(]EF E3E)

Caloric restriction (R} 1% =8} 25 AR gt 7129 ofelE ] o8]
S B3, (RS #7119 1375 A8 714

CRel olsfl A3z or 2AHE A4S 2] S8, See AES 7 2FEY F 227
15%, 30%, 45% ZH2A1Z) Al 7HA] 52491 (R 2514 DNA microarrayS 349

10—’?-04 CR ZZ00M & 549709 F3A47E ol YA 284, o] 7AxEe SEde=

& (R A=} e 7143, o] #3455 ‘Directly Regulated Genes’ (DRGs)=
@Q?}. DRGs®] 7154 &5 48 Fall, 981 canonical Wht, epidermal growth factor
(EGF), transforming growth factor 3 (TGF-B)%} cell death signaling pathwaysE 3Z3}sh=
signaling A=) A&2AQ1 aleF 284S sk T3 extracellular matrix (ECM), cell
adhesion?} cytoskeleton® 2 F7FHE DRGsAIME A&ZQ1 a1k ds Y. ARAL,
DRGs= CRYI| 93} nonimmunogenic adipose tissuedl|A] AZFst HY RES- AAIE K.
HH 2, energy, xenobiotic metabolism® = #7¥ DRGsAA= X]é,\—xﬂ,o VRS HQ
Lipid metabolismel] th$t DRGs= E5¢t 43}, o}3F4d &35 E$. Potential master
transcriptional regulatorg 2t7] 913l, ©]E DRGs A1€<] 1 kb upstreams #4313,
Paired box gene 6 (PAX6)$} Paired-like homeodomain 2 (PITX2)E 2Hs.

olggt A= oA (Ro|] % EAS 3 transcriptional program= A SH=A]
gt Al s AT

5) CRM field®] =& wiA=} dAle] 53 2 %o =29] F3F AA|(Donald Keith Ingram 'I3E)

Tt o] oM 2050%] Ao] AF e e S7MI7IE A A Y

i)

el
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HES 7ha x] HB}IL stress protecions 71713, & 7Ise FAXITIE B health
benefitsE F= ALE HIEI ¢ Calorie restriction (CR) =315 A A7 7

So uioleh 2250 18, el o1A) 10 il A5 ol A, RE
ek Aot (RY 248 A2§ d7eiEe wut o Ho] 23o]
39 AP akel FHHA FFe F 5 Aok BT, Rl Aol o]z JT

Fe ZAdE B7aT, A=A A4S complanced] o4 e o) Ao B

olst Wzl Al U+

o« OlHR FAKIS] AR, R ‘mimetics’ ((RM)2] #H2 S41= AF1e] 4 §lo] deslot
CR9] health-promoting benefits®] A= WHO 2 AV -

o oY CRM IFE FHEL A9, 319 targeting ZF5 X §sh= o dFEm
ARFE AL Gl ©]F=2 sirtuin activators (resveratol), insulin sensitizers (metformin), mT
OR inhibitors (rapamycin), citric cycle intermediates (oxaloacetate), glycolytic inhibitors

(2-deoxyglucose, mannoheptulose)E Z3.

. CRM EololN Add Aol AYHT Y7, Wrle] U A2 FuSo] mWe=y
Sle: e} ofHl targets7} 7P EEHY Aolnl, Fro] HES As)y] Sl ofw o]
Bas A} sk BAo] Holgle:

6) CRM®] A2 F glycolytic inhibitiondl] 23S St A9 < 53 A|X|(Gorge Roth #3E)

*  Calorie restriction mimetics (CRM) ok &% biogerontological A7 FofellA] o}
k=27 high priorty riche: ol bl 71elle] CR 8 74t el
7, B o 82 CRMOY thg o] 3HE4, 4 SHolM e dds e

T E =

[}

A2,

o (RM 558} Zgkse] gol SIRRE Ao Wkt 921e] 24e 04 (RY| 71 543} reproduction
S22 glycolytic inhibition9. ©]H S Z=Ee] HHE Fole A 22 WHOE glycolytic
pathwayE 58t energy flux S4E o8& o] B3= {71319 AlE7} CR phenotypeol
24 o] 0}7] _43} //\olﬁfo]

o o]dd F79 A WA CRM $H= native glucose molecules metabolizedS 74-317] 913k
217 2DG

AFH7F e A2 2 plasma insulin levels 22 B2 shorter-term CR endpointsE TH]

phosphohexose isomeraseE AAISh= 2-deoxyglucose (2DG)°I+. HIE
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THEo] WAL o)3le: G- cardiotoxicity S #HIFIL, A& 7] AHE FHE Asket
HlE&e), Teht 7F Hael el A (RS 7] 2 w] HEe) e ol2e HolE
EojW7] $3 unripe avocadosZHF-H =% 7839 mannoheptulose (MH)E ©]-8-3h
2= fruitflies, rodents, dogsell 28313111, insulin/glucose control, improved body composition,
increased strength/agility, immune/stress/inflammation protection, |5 &4, F7}gt

B 9 A FEE TP 29 A

Nt

o ABRHA AETE ARE A, 7P A ] HIolE 7} review .

7) Cardiovascular diseasesE *|Z3h=H CR ¥ CRM9] &&4 ¥ A& 7k AX(Ken Shinmura )

¢ Caloric restriction ((R)2 &3} &3/} 8H4J3] FHH established intervention®). CR-
=3] =3} ¥4 physiological, pathophysiological W3}l F3FS 31, TfHe=S Lot
o] FoA o 2 Ho| S ol HA F7F AAE At CRE cardiovascular s
ystemel| pleiotropic YIS =.

o AAZE, RS AR, 113 71702 atherosdlerosis$} vascular agingS 2] & 4= -
EAZ, CRS ischemic stressol] Hi3l myocardial toleranceE FZIAZ 4= S AAZ,
(R cardiac senescence, ameliorate age-associated left ventricular dysfunctions F-#-2/02

AN 5 S

o QRO o3 sl avte] A 7122 opA7bA] B4ds] AR ER ek 24 insulin
/insulin-like growth factor (IGF) axix, mammalian target of rapamycin (mTOR) signaling,
AMP-activated protein kinase (AMPK)-mediated pathways, sirtuins (mammalian homolougues
of Silent Information Regulator 2)¢] 47}4] intracellular signaling pathwaysE 2%3sh=
SAEC] 7 U= B0, CRY cardiovascular &7l gk 7]2-2 systemic risk
factors for atherosclerosis®] 5713 2] tH& signaling pathwaysell thgt vasculature}
myocardium®] 23291 G7}] exertions et ¥ HEfsth= Zo] £Hs) A1 =

o IBEE ROl o3t Zt7ke] gl Uidt 54 cellular targetS FoRlal, CRY 319 targetsel]
et o AHZQ] FFES NEs= AL cardiovascular diseases ARl T 2|83
As o R A7-E siAlsked] E82Y A HIF of SHEAE BANL fee
CR¥} CR mimetics7} 217t A ZA= cardiovascular events®] WHE3} APE-S A2

T e AolPhar o
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HE EE FEEY P} 4

g, FEEo gt a3 2 old 7] T AR E)

Hormesis= 547 & 2E#E 9l 25 =250 W 23t A=sH vheS
53 Asha Ao, Hee T2 AT e slal e slgEe] 250l WA
F8}eS phytochemicalsE AJ4tetal Sl et It ©Jgh phytochemicals®] FU
sbutoxix G<7°]al, FYH phytochemicalsv 338} B3-S F3 hormesisE =S F

0lo.
AT -

Curcuma longa (turmeric) 41&-2] rhizomeoll A =3 =gk A12:¢], Curcuming opA|ofol| A
Fa FHE XgAZ g 203 g Ik} F9S, I chemoprevenhve anti-ne
urodegenerative 54 & o] BESHE BE 7HA|AL ks Zlojekar ARMEAL (1% Inositol
family©] YE<] Dchiro-inositiol, pinitol, D- chiro-inositol®] 3-methoxy analoguew 33,
FHT, B, 2P S7F AFE 7L s Alojgkal AL $lE- Viscum album
coloratum (Korean mistletoe)> 2] UF-ollX 22k semi-parasitic 21&%. ©]

Ao, AEARE f, Y S48 22 oY AEE 75s 7L s Alojgar

w9l

Age

olzf3t 313tE, FE= 45+ locomotion, fecundity B+ feeding behaviore] 248 §lo]
718 2ol e AFAIZ. I5 2 7R calorie restriction mimetics® 715 3 A
o

2. oldl B, 2280 g3 59 A /g =9 2 29,

Curcumin, D-chiro-inositol /pinitol, mistletoe 552 =3} 834& 714,

2) Vitamin C¢] 33} frjof sk Heha 3] F84 A (Akihito Ishigami 3E)

Vitamin C (L-ascorbic acid)= Al2Z4 @A ol A reactive oxygen species (ROS)E o=
zH EA8lE, 43 anti-oxidant 7152 7H. 712, ROSE AIAE 7IHESE vitamin
Ce =3t 3345 7. 28y o8k 8 tigk A4 SA= oH gl

Uo7k E45 14 Aol 1 ] 1R ashe 3t v DA R senescence marker
protein-30 (SMP30)-> *5 BARE. 2, 92l SMP300] -5=l|14] lactone-hydrolyzing enzyme
gluconolactonases (GNL)Zh= 748 1o, GNL2 vitamin C AJ3H3ell #oshe 8 849
JHEE SMP30/GNL knockout mice= A% WollA vitamin CS $HJ814] $-8 o] knockout
micet vitamin C-ree dietE 7] A|ZF8}aL 1359 ol S+
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o ol EdoM= vitamin C deficiency”} =315 fF=fthals 28 4 gl Hvkehd s
MP30/GNL knockout mice= vitamin CHree dietE AlF= o el sl Z37] o
YL =gy} oje} Aot o] 7MY Fad A, =alet AlRte] S5 we} 5o
et 7hsol Fashe 2 B9k el o] SMP30/GNL knockout mice
C low dietZ A1 wild typeRt} Brh= A& ¥k

lo
y 0
3
2
g

¢ FAIAE, vitamin 7 G} GRS AAT Aok ARE Brek, o] 22 v
Hoba] 27t 918, o)A vitamin €] RFo] 51 BEATE HobA Mg HolFE
A 47U A,

2
g
Y
g
r
e
iy
ok
o
7
N
4
ol
g
:
2,
T

A8 7Vs/] A A(Mahtab Jafari U3E)

o,
re
-
o
o,
P
o
flo
4
of,
o
re
o
=
kl
g
5
il

Z2AZ 4 J= 35HEH botanicalsS

2agsial gRlsk= 29 2= 219 main model system®ZH fruit fly2} Drosophila

o FAAR] 2AA 71%E Bk 13 cell culture, fly, mouse XL o8-k

¢ AV, S o BAGFRERS H2ES, Ayl $HE GIAL 5 Qe TR
botanicals &opd : green tea, cinnamon, curcumin, Rosa damascena, Rhodiola rosea. o]
oA 94 A3 botanicals®] 5+, healthspan} sirtuins, target of rapamycin, insulin
signaling -2 =315 A8l pathwaysell &S F= HolEHE HAE 9.

o ol A= ojd FEEEo| k3ot k3 B Ao 2% AEHS HoE Aol
A2} ©]¥ botanicals”} fliesellA & AGAIT= s 71242
Rhodiola rosea®lA9] ¢-2]9] T2 FH 2R F71e SEH 20 theh duks At
DRrelated pathwaysE A%} The latter conclusion2 53] ¢
k= DRO| AlRH FAVde 21ds] T, QIkte] =316} 3} v AW vFet jEes

7Fset FHEH R roseas T
4) Healthy aging®ll 1014 diet composition?} dietary customs®] 24 §-2HSige Zou L3E)

o Aolo] YRS WA s skt a3 A4S ok AR Aol o8
Algnict 2l43o] tloksl 3 FEE9] nutraceuticals S & oFe] 3RAEIA|9} TRE A
=45 7FAAL 313 healty agings &8kt ©)344]S). Macronutrient composition 722

2jo] /3/3%°] nutraceuticals ]t} pharmaceuticals®] oJugF FHA) 2R FH AT S
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GES X =A] o IR E GEA YA Fe FE= flies?} HAFE X5 7] model
organisms®l| 4] cranberry-containing nutraceutical®] 773} o] Uit a5 AN
2 A7l sl =9 & A

2%9] cranberry FE5S S=NA HAL, fliesolA] 8T 44 2E ws], AX|Fol|A
pancreatic cells®] FHE|A W3}, Alzheimer's disease (AD)E 7H] mouse B o4 <]
Ay, Feld wsls 43

o] AFEHL %32 (flies)lIA cranberry’t TS A AE F e AS AT 28U
cranberryt e W8 Tl Aolole o] QAR ok, 07 e Tue
Tl A 2)o]o)| At flies) < Q% AFH7] wioll, o] 78 A EI= dietary macro

T
nutrient composition®] &JEH Y. HAX|F| A= cranberry supplementation©] =3} ¥
pancreatic beta-cells £4-8 A A1F3, betacellslA insulin FHIE SXIAZ). AD mouse
model®| 4= cranberry supplementation©] ¥ A W3- Tl o] WEHS THAAIF T,

o] A =3} # Abeta aggregates®] %28 2| AAZ.

o5 W72 cranberry7} healthy agings -F=317] 13t a7}&o|a FAHc=E F&4Q]
intervention© & ©|8- 753l xﬂ?_ksl oa]o] A= wat O7kS 98t F329) interventions
M 8l Aol PRI e ek Aol Fasty SALold 2 AL

5) Ginseng berry25-E FZ3} syringaresinol®] =3} S22 9] 7FX] FZHZAQ i)

ZZHE SIRT1 &2 transgenic animal modelsollA] ©]2¢ Bd= B, A4S 2313
ofe] 220X =3} B Ao dF e & o] JiAE. SIRT1Y FHA)E o=
B= SIRTES =3} A AWS 913 8. therapeutic target® = THE13], small molecule
activator of SIRTI protein®] Aol 3 =& oo, T2fut small molecule activator
of SIRT1 F3A} &L o}A71A] Bugn} ¢S,

Panax ginseng berry pulpZF# FZ3F syringaresinol ©] activator of SIRT1 312} Wdolzfar
Hsh

Human umbilical endothelial cells (HUVEGs)E ©]&-8t, %8| syringaresinol 2|7}
FOXO37} SIRT1 promoterdl] sequence-specific mannerZ A¥sh= 2S fxslal, SIRT1S)
HHS fFEshe AS HoE Syringaresinol *12]ol &J8] HUVECsollA 571 SIRT19
HFs].o- A|EA] 432]—— A|AA7]1a1, FOXOB dependent manner= 2183k endothelial functions®]

AAA.
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ofN
ot

Aoz, oyt e X853 AIE 71K MZE-E- transcription activator of SIRT1S

H=d A9

6) MZ-F anti-aging intervention© 24| Ashwagandha 5% 25 A|A|(Renu Wandhwa 3E)

Ashwagandha (Withania somnifera)v 49| 23} 117 3F3A17]7] 918} traditional home
medicine 02 QoA Bo] AMSEl= tropic herbd. 7A@ ola GAlF o= A|A=] SRR
ojAel Aol thal vi-f- FHAQ HPFZH Aok F

7.

Ashwagandha $19] alcoholic extract (i-Extract)E I8}, cultured normal and cancer
cellsoll A o]A<] 3¢t dhes} 28-S ZALSE Methoxyacetic acid (MAA)= ©]& =315

skt AR

AgA|aEe] rgo] mlj A (culture medium)oll A W2 &9 [-Extracts A2 ) I
= AL WA o] G391 oxidative damagedl] thek AlEo] B, BA}F =4
A5 7P SE proteasomal degradation pathwayS =30 24 wi7lg. BSo], 1
B7= the extract2HE] A% phytochemical, withanone S ©]-8-31S i T2 AL &
T2} withaferin AlX= YERFA] 25 Stress model 4] human fibroblastse 4ol A]
T2 gelling, viscosity, stabilizer reagents® 20| ester phthalates®] =& metaboliteZ
4217, methoxyacetic acid (MAA), AF Faol =3AA o] =35 A =%, ©]
AIEZ7F RO 484} DNA$} mitochondrial damagedl] #43k= MAA-induced premature sene
scence®l| &l Ho = AS WS %], Parkinson's and Alzheimer’s disease
e ey ol A W) 2ol LExtracts= 01319 st Aol tigk SAE Algdh=
prophylactic, therapeutic 4S Ko%=

©
S
2
lo

—_
<

U518 FZE(Alcoholic extract of Ashwagandha leaves)# ©|A2] 74 24%], withanone-

anti-aging interventions© X4 & $H E29.

LR ENE AL

UV RS ZEAAES Y AW, Fe WY, 04 B8 W8 59 o2 AT gl

Aoz dy dHA U BEFF UVell 3 Al =she A5t AEH S, 418 AEF|2
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22 Aol TR B, 2488 B4 o] §3) SIRTIS) o] A8 2=
pB39) o EstE AlAIste] UVBel o8 AExsle daAldiche AL BE:

AA 2] P27, subcytotoxic dose of UVB =] human dermal firbroblasts (HDFs)<]
315 A w8l AEe S Felel 5718 Bealactosidase 43S 2. AdenovirusE
o]-85H SIRT1 Zp&e UVBol <J3t A2 wal2b e HDFS H4J3] 23 SIRT1 Lo
ofgt =3l ME HIAS HAFe SAHES o8 A, 2Aglsha A o3
EA8} Holls. UVB ZARE 418t 2E#2E S7MA12 #h oplet AE F7] 349
BHE =k o SIRTL #pdade] oAzl 8OHAGE S48, UVBe oJ3h kst 2~EglA]
DNA &4 SIRTIO 9J3f okl SIRT1] #adlo] ahitsl 2EH - §4 T2 =9
SIRT19] ©JgF FOXO3a BobEsh= FOXOBad] A Fe WistA7] AL, o] 418} 2EH~E
=% B3 SIRTLE UVBOl| ©J3 P53 opxldste} HAkES ARk of= 2432 o= UVB

o3k Al F7] ZAl e =

oj2igt Aol A8, $-2l= SIRT1S] Fpdo] 418 AEH 29} p53 DotMEs=
AAFFO 24 UVB gk Al w=3lol] thet B 7|4ks shthal A8A4-

2) =sloll thak 7A1Z 718 A7) F2A4 AA(Matt Kaeberlein )

B

o= A, A4 8059 BT deakee o8 2. 7P & S48 Y
A AR I ¢ 2H Qo] FES Eole o= B old dietary restriction
(DR%. DR &2 I8t 8} healthspana F-7-2]© 2 mechanistic target of rapamycins
53t signaling 740l &J3f wiZiE. H # 9= DRE] 9ol tigk 97} #34] back

a3} o] T B9 A 7R R

ol2igt 712+ A 2l3l] $l8l budding yeastE ©]-8-3k 200702] 18t genotypesS ©]-8-3
40l A, lysozomal function, superoxide detoxification, mitochondrial function®} ¥
FrAF=0] yeast el e DRY &3 ZA 9Fs v AL B3

olH3t AAEL DR -2 mIOR inhibition®] F322 2 & defective mitochondrial function
gt felsk RAojghs M-S AAEL

o]Z

=
LOdE

-

rlo
ook

DRe] =82} healthspan©] 9= 571 18l 217k9] genotype}e] 52485
Bozm ATA 71 ek B4EL AF AY. 223 mitochondrial diseaseS 93

CEEREFRESIE L

AN}
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3) mTOR signaling A7-S 538+ =3}9] 2214 712} A 754 #)A|(Brian Kennedy 13)

*  Buck Institute®] A7+ 23 wslo] wWE B4 712 olsfstal, oARAl =3t A
AS Yo7l =A gohllal, Aol AFZ2 419, healthspans 743 interventionsS
Ndehs A9, 785 Bd f7IAE o83 A7 =3t A ofslshket] o]8H
5. Yeast, worms, fliesE ©]&3F A= W 7)) =3} FAAE dopllar, Al 7HA
longevity pathways (Insulin/IGF, TOR and Sirtuins)®] &4, 5S4} 7 & 9

skl -

|

¢ HT =°] Kennedy A7-HellA, genome-wide study of yeast replicative agingS $+=315111,
719] 30070¢] Qe A= S QIR 28l A2k s yeast FAAE FEE oA
238E FF TEHS AR A9, Kennedy 7o) AA) H3ie AAHCR (1) #
HZ35EA longevity pathwaysE 818 2lo]a1, (2) 0]2I3t pathwaysel oJ5) Zd5)=
=3t 713 ol A v F8 A7 W EReeo] kel v AR elM
mTOR pathway®] &S dA7shk= Zlo] 234,

o

I3 b2 A7RY dolgE o2 =8he £ olA mTOR signallinge] 1178744
4% A AS Yepd. ol2lg ZF= (1) altered mTOR signaling®] =315 %
A 712 9kgekal (2) =3}l 21oiA] rapamycin®] o] F3Fo] AJA|oA ] =
FHE A7) Hohs w3 3 W3S oARiths AL Aloksla 9

ol
‘F

5.

[o

%
O

°
o

HEE mIOR singaling 2] AH Zdejo} Addd Wity ke 2.

4) FAFH0] wslo] vAE FFS A A AFdllolshe oA Al 7](Sataro Goto U3E)

zAhe FARAS 712 vl
F=3k 344 xg}—_,] ke o}z BRus}

ol
>
i
rE
)
flo
N T
=
X
s
E
g
%
i

o AF ANA 31AE HE T mRNA E PiX|= =slef AolA|ghe] FEs AT
8|2~ W2 acetyl-histone H3 at lysine 9 (H3K9)oll tht FAIE ©]-8-3F Western blotO 2
Mes

A% Messenger RNA 'H&-2 real-time quantivative RT-PCRZ. #2413} 8]2~F HE 7}
g4 FA=rRlke] A= chromatin immunoprecipitation and quantitative PCR (ChIP-q
PCR)Z #2493}

«  H3K99 opMEsh= weslo] we} Sk #S DR AF= libitum (AL)S %< SEHT
HY Yot =5 52 DR g2 e ALS He ARG 22 Wy ATE BQ Trans
forming growth factor beta 1 (Tgfbl) a cytokine®] mRNA® =8lol| &Jaf 57}, kATt
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T
’

DR o] Moke S= Shs WAsh Acetyl-HBKO A 2% Tgfbl promoter region=
0] 43+ ChIPqPCR ¥A1He 2 DRE TRE 3 IFHTE & AL HolZ whd 5o AL

TES A AL TERT 52 4SS How

1 F[L
1z

« =315 AF= FF nephropathy, inflammation© = 115§ BhE. o)== 1319] pathology <]
AAF sz arelH. Tgfblel mRNAL AL 24 F2 AL S71. 22 ChiP-
qPCR of acetyl-histone H3 lysine 9+ mRNA ¢33 #H gls. 3|2F HIZ mRNA

WM 7hsd I A2 E wEY] H8l o B d9F ash

5) Histone cytoplasmic B3] A} # Wgo] =8} 9 sl 7|2 vAE de) 224 AN

(Shizuo Matamoto 23¥)

«  HZ dietary restriction (DR)< FAIZ =3} 52| TilF acetylationol] thell HH Fol5
71eolal s Westoll whE Tl o] HAL & HET At tigk 98] Ate] o ey,
Fele duAdirel B-E AeE JHF cytoplasmic proteinsy} chromatin /g0l F3FS

= 7 e A slaE HEe AT

*  Young and old male F344 rats©] ©]-&-¥. DR 1& ) gA = HA Aoha<t A
@A carbonylation?} acetylation immunological methodsE ©]-8-st] A+ 312k
S RT-PCRE o83 mRNAS 4% A=Zrtee] {314} 5o histone acetylation
site-specific acetylation 3AH|E ©]-8-¢+ immunoprecipitation®} primers for gene specific
DNA segmentsE ©]-8-3+ quantitative PCR (qPCR)S AHg-3to] A1k

+ A= 2, histone carbonylation2 =31 559 7lollx= 74813al, DR oJsfixe=
<7 HISSHAIE, histone acetylation® =381 AF|ol| A= 7FAslal, DRoAME S715k
oldl Aved ARl FAo] Yo7t S ZHAslal, DR fJeide S7RIN= /idet
AT} 22y gPCRO] A= =319} DRoY| ofeff @S -2 RT-PCRE] 23HE 98]

g oA dialel #AE mitochondiral proteins$] cytoplasmic proteins®] acetylation

53} o
ek =319} DR o8 JekS w2

o

*  Histone?} cytoplasmic Tde] HAl & HEPS =3}9} DRl o3 SAoll F83 9
e oz B

4. 7
1) Islet cellsolA] apoptosis, autophagy 28 71573 A|A|(Wang Shuang 'I3E)

o AJM|ENA autophagy$} apoptosise] W3S 7] Q8 7] AJAREH $7] Q7R
AL Ao|(HFD)$} 2le] A|FHCRD)< )83
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o 57 SD AFE EF 2°|(ND), HFD, CRDZ &% 7} 0, 8, 165 ASBW), W3
AY(vE), AAFES S8 TG, TC, FFA, FBGS insuling =785 s Ed& AH:
HOMA-IR, HOMA-B¢} ISI= 435 glucose$} insulin 7312 Al4He: A3 A] insulin,
glucagon, apopotosis index®] FX-= immunohistochemistry=. 413} LC3BS} LAMP29]

WS western bloto. 2 #4718}

« 1659l BW, vF, AIAME, TG FFA, 433 glucose, insulin, Al, LC3B, LAMP2+= HFD 154
A3 Z715 HOMAIRS <71, ISI= 7443k ND, HFDS}F HlnlA|, BW, vF, AANE;
FFA, TC, HOMA-IR, 1SI0] 165 CRDeIA 7148, AAIE Insulin, glucagon, Al index 4=
343 74, L(3B, LAMRE= 323] 713

« HFD$} CRD 57 A% AAME autophagys 248 7Fs, Lefvt HEDOIA W & 472
apoptosis®} autophagy S 7 =3k FFA= HFD, CRD Z719] 43 apoptosis, autophagy
o J&S vA= 7P 2719, 7P LR A QAL

2) Ursolic acid F¢= &3 2955 A5 7FeA AN(HES 23)

o FAT 55 FA glucocorticoids (e.g, dexamethasone, DEX) #2]9] F2H8- 22 o
3l o3l A7 53] 291550l SolA]] F 7HA] 392121 musde ring finger 1 (MuRF1) %}

muscle atrophy F box (MAFbx)= e} 915 delollA] S71. o] T+ F2Ate] A=
2SS WAk a9 Aol 2§ ) FoxO2 MuRF1] 2ol 7103

o @A FlM FEl= ursolic acid®] FUO] FoxOle HEHO 24 DEXO] 23t :LHZZ =
oflr)7]an, IH O 2H MuRF1E] TS A & JeAE A78L A i A3elA,
Y DEXS] 574 W FAP}T 65738 Sprague Dawley (SD) 4 AF oA ZA5FS

o DEX o] SD AF 9] oFHL 7FaAF L, o)+ ursolic acid Yo <38 <+slE. DEX
ol 23t 8§ £33 serum creatine kinase (CK) =315 24 3}t] AF&31e) Ursolic
acdd?] YL K FXE 3}A7). Western blot 292 DEXS] F9¢] myosin heavy chain
MyHO) 9] &3¢t MuRF1e] B&S F7H171e s EAE. FoxO19] nuclear levels=
MuRF19] %85} 2718, Western blot 343} ¥Hj2, RI-PCR A2+ MyHCS] mRNA
TAE BE Igolr] F22 A0E vepd. To0 R MuRF19] mRNA 4= HEl 29

T2 dA| &
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¢ Ursolic acid®] F9o] <=5 EellEe A5z ezxn DEX 23t 291555 AT &
AT AEAE

3) =3} ZHAZH] hormetics, hormesis, horemetins®] FA)4d A|A|(Suresh Rattan I3%)

¢SSR BRE F4, 27, Wo) 7)ge] 8ol B7ska ol elw of7]4l “enemy
within’o] §1%: o] B Sht e ofe] w8 Bl 2L R 2t BE w5 23S
RSOk Btg S gl B S YA e 8 71 A8 A homeins S

o83t erte] ~EH|2~] hormesis ¢ ~E#H|Z §ES-S 7HAI8Ial homeodynamicsE 73316
o1, oo, 499) hormotins 0.2 E5499 1.5} 274

ﬂ?‘

o HjFE) A9 Q1A A E(Normal human cells in culture) ol 2] B3 ~EZ~ Hke-S A
HerozM, ste] FAE A AR FogA AZE hormetines W= Mk o
e @A EAIEE A9 32 3 24 L S =2AR] F, 430l AdEe &
g2 9k Z2akd S Adstal, A2 F3ol So]3Ql 75 A3 (cell type-specific functio
nal assays) S 3h= Z1°] 7FsAdo] =& <HE(prospective hormetin drugs)S 2+ 3 @AY

—_

{m

¢ °Jd hormesis ¥doll A3}, oM T3 ke wet e AlE ids & H2
d= 57 #e S

o AE oK FAEA, =3to] AESH e Ee F8 AW I7skaL, BE AW,
A24 23 w3l UE AHel Az AFHOT FER0E WA, Bed g
Hg= Xﬂ%ﬂﬁ&iﬁi =3 B AW WASks Aol healthy agings 2L, 734
(healthspan)< =2t Ha1e] FH9.

4) 33, 2EY L, e8], ] BA aEde] tidt 84 A (Khachik Kazarovich Muradian '#3E)

¢ ko 1EYA Xﬁ}/‘jiﬂr Z7HE AARES B A B3] AAIY restricted reserves}

o A, 2EHS 3} 79 /\}014 A= Al 7FA] principal gerontological models2}
2] dlole] ¥ o] 73 28E &8-S phylogenic, ontogenic, life span extension (LSE)°.Z
B

ool RN QPE A S9e] the oA, YRR 2EdZs St ol

rr
3
o
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712+¢] counteracting® & 3. B0l =8k Ao A7} JlotH, st *erﬂl?ﬂr%
SHM 7HE ek ISES 083 A ddow ek 98] wepAt, &

ezl AR LY Aks o) FE A AAIE 7
‘base balancec| A7t FH 02 AALE F Gl 2B
drosophila®} mice A3 EFoA gR1E. FA3t eslol| W& HI= dircadian rhythms
of metabolic, motor®} 71 ZAo A&22] B, eRAoA 712 Al 3, wd, 3519
micedlX12] sleep variables Z79< & J AA 24 28-S W [SEoA ~Ed~
A et 87te] dAls A 2dd) vig- oEAR] A B o] 7HEE o] 71, o),

drosophila A&e] A3k

C AR, ZERZ, B BAS FE) A3 O Be A7) Wadk

5) =38l(Aging)®] frAKgene) networkE A7817] A3t B A|2El(model organisms)] 843
A X|(Peter Fedichev 3%)

+  =3KNegligible senescence)ztil 4 = Sle Ao] EAlk o thdst 59 HA
7= o< —r7} oAl 1. H transcriptomics A7l WE age dydamics of
mortality dataw ZolT P2 FESY genetic networksw 3] 23 A7 52t 53]
AL 3)\‘3}51 AR W=, IZES 2T -] FESS genetic regulatory

network instabilityol] 2J3 =3lol] we} APgEC] TelErA o STk AS How

o o] AFA F 7HAe FEEE k3 o] EAlRITE AS B 12)7] S8 slo] e
genetic nework E =24 minimalistic, simplest mathematical 98- A3-3}al, environmental
52 metabolic perturbations &4 sl 4 WA 219 S 24T

*  Very generic assumptions= A% Z4 of|#(genome regulation errors)®] 7]3 F521
=21} errorsE HFEZR7] 93 B5ESt reparation systems E-& whitol 5
°]2A 3= gene network connectmtyg} #d9 7Fs3 dynamic mstablhty—* A}
Gene netwrok=: QP3| ZRE3F repairs o] k= organisns= vl HHE aging dynamicsS
Rz

+ o] BHe oj] model organismss} WA SHE ek ofe] fAEe] Sl Hhe)

pharmacological interventions®] 3221 tragets& w4 = A 3=
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2013 IAGG 71Zst 3o} &= S flst M2 X[H

1. =ilie] ¢ S8

ol WE FIA dolbe AGH B4, 4, A5 Foo ol2E 4B 59
oo FolA, WP WASE B AT S99 FA) AT} 7)) s 4, BA
2% AN BN S9n w8e) SR 407 40§47 9% Bl Shi o,
A @ A7) B, Sele) 74 9 el A Pt 42T, B, 5o o 9
QWre] Wit o] Z7KE SR B Fgo] Z7h WA, w3} A ABler ol
A4 o Wl AAL 9e. 1 olfe A AT SAE FAA Heka Qx, w159 >
270l A @ 4 e A7 Ph BEQ) wSE 250 go) A7) AP ol
T whg AW 2 43S HY. ol AARE A A7 A7) AWES S 999
29) ATAE wBsh 1 S5 2L ol & Aokd, T Avke DY WY ¥ AP
=% 2 F/M713, wQ150] ALY A2 FozH Ajell S g

w3k RIES ARGl ol2A) she oY FHE oblshs 7P ART 84ql 3t v wishke
A Tdshs AErls &3S oblsta, 2= 7183 229 7le g4 =
aging-phenotypest sarcopenia, decreased fitness, 7199 % ¥ Zk4A, mitochondrial
function 7+4>, genome instability 3! 2] =3} ¥ AWSS EGE tiEF o= FYPAA
/d(neurodegeneration),  atherosclerosis, A¥#  AZHcardiovascular disease), TF=H
(diabetes), =T33 (osteoporosis), =Thaol ©g+ 74 (osteoarthritis), THAHIZFHmetabolic

=
syndrome) 5°| -

gl #3E oY 7RA] olEe] S I Tl TP 2 dER olge #A/#A
(DNA/genetic theory), /d4tiA(free radical theory), A173UEH] A4 (neuroendocrine
theory), 2/d(membrane theory), Hayflick limit theory, telomerase theory, mitochondiral
decline theory7} 1. 12t} o} 7HA] o]F theory= =3ke] HA|ZQ] 7]2k2 HolF=A] & sjaL
e A 201 F, AR T 23t WAIE ARl Hall =Hal st & sl
TR 2GRt e skt AR g ks B2 healthy agingell thdk
NEZL S Gols =3 A7 X, yeast (Sadwramyes caevisiad, 1%, mematode
(Genarhalxditis degang), %312, flies (Drasqphild), 3315, rodents 22 B2 genetic, organism
model S ©]83te] FEEE WHsta U ES o]H S organism modelS ]85t FHE
P ohetl FdF2 F= 5 RS AR oL Sl o’ 8 v fAEe
B9 AE 715S ks U 7R el =3tet S 2EY H2 S0l £34
EdHolY 1 7l

ol83t A= TR organism model 2FE Yobdl 9 #A 2SS human homologoll A=

2~

HAE. olgg FAAES AE 2EH 2 WhE(cellular stress response), UA|/tiAb 24
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(energy and metabolism control), /3¢ Z4(growth modulation), 82} 2d 2. (gene
dysregulation), %] ¢F44(genetic stability), G 14 (nutition sensing) ¢ & F3i
w=3leh S 4, R oE 2Edths Ao] dAe BHER. A wsiEnl opey,
insulin/insulin-like growth factor (IGF), target of rapamycin (TOR), sirtuin (SIRT) 22 332
signaling molecules$} enzymes®= S AGA7|1, =3k5 QAT EH 85 IS 3

—

=2
o
Ao BHsAE ehg e AT 204 B9 Be ATASY wee ol Y wae
=

i}

o] T8¢t 7|22 sirtuin pathway?} TOR signaling pathway?1H, yeast’} ©]59] #do]

HIE A%H {32 WE(classical genetic mutation)©] =3}l| Jo] TR wedh= o] B3
St signal transduction pathway<} ZHAE genetic mechanismsel] 23] 24 Fth= A7 Yehd
3 U )23t signaling networks®] 3 282 A A A S cellular/organism homeostasis2}
stress, damage, nutrition®]l ¥h3-3h= 715, A2 243 o3t signaling pathways®] S
=3} A Aol Fsig] wet o2} 73 2FelA Uehe AS gk

B2 @750l =8} Aol mitochondrial dysfunction®] J&2 ¥Is]aL & olFu Wi
89107 =)= reactive oxygen species (ROB)9} anti-oxidant®] Bt 3ol WE A8} ~Ef~e
DNA, RNA, proteins ¥35h= biological moleculesol] =4 2H8-5 3 =317} xIs)ol| uje}
AR, ] 2 o] 294 mitochondrial DNA (mtDNA) damage”} Z25e AL
5} ROS= E4 amino acid side chanis®|Y} backboneS 3243}
A9 2bsle ek 1 A At cross-linkage ) carbonyl derivativest} TR
oot 4ks) vl Ao 2 EQPYSlal insoluble complexesE FAJ51,
v

N D)

(N A L -1
ng 1= Y iy
o off
—_— aud
9 —_
33

g
N
3
[
o

A
-3
rlr
X
1_,,
2
Ay
i
i,
kl
X
]
ox

B2 §13 dFso] £ =38 I AWM insulin/insulin-like growth factor (IGF-1)
signaling@ FOXO2] ¢8-S 843} 98- Insulin/IGF/FOXO signaling e =8+ A% 7]2k3}
e A= Jun Mterminal kinase (JNK)2} AMP-activated protein kinase (AMPK)
pathways$} At ~E# 2, nutrition sensor2 2}-8-3H(Taguchi, 2008).

i

ATES IY U2 AedG nutrient sensing signaling)©] B2 FollA S sl
Asl 22 Aole o] Y modelsollA S HAA7|aL =3 #HE 2
S

Be 7
o=
UHA Sle(Fontana, 2010; Baur, 2006). Caloric restriction (CR)2 =3}9} =3} #
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2013 IAGG 7iZst calet &EA HHE 25 M=E2 X

WS A|AA714, yeast, worms, mice, monkeys 2> 1] organismsollA $HES F7HAIZITRAL

ZH deif(Fontana, 2010). Rhesus monkeysE ©]&3t AolA CRY &} A Yephd
(Colman, 2009). 18]3l rhesus monkeys CR 7oA insulin sensitivity®] 57}, adiposity,
oxidative damage®] 732, cardiovascular profiles®] 5%, =8}o] A, 9] F7}, =3} F
Arge] & 7AE HoEF(Colman, 2009, Gruzman, 2009). Nutrient sensing, CR¥} o
signaling pathwayst® 4&2-8-S 53| insulin/IGF, TOR, AMPK, SIRTsE E3Fsl= A EA

whg SR 24,

SIRTsT silent information regulator (Sir) 22 ¥TI%l yeastoll X LAE 2 HEH protein
deacetylases¥. B2 A7E5°] Sir27} yeast, C. dgans Drasgpfila 22 18] modelsollA 78-S
Z7MNZItkaL $HMichan, 2007). 7572] SIRT proteins (SIRT1-7) Zol|4, SIRT1-S =319} =19
el 7Fd & A7rEe] 9aL, CRoIA & miziAlEkaL 44 1% SIRTI gene knockout mice
A& A= metabolic disorder<} insulin resistanceE H 53131, SIRT1 overexpression A3 =
(R FAKH glucose tolerance®] F719} 22 metabolism S H.J5(Bordone, 2007).
Resveratrol®l] 9|3+ SIRT19] 2742 LAY 2Jo] miced|M o] F7Isk=tl 7]9sh= &
.0} (Haigis, 2010).

HT AFE2 telomerase function©] histone methylation, deacetylation, CpG methylation -2
eptigenetic mechanismel] 2J3l] ZHHETh B3l Mouse embryonic stem cellsoll 4] deficient
DNA methyltransferase (DNMI)1 = deficient DNMI3a, DNMI3be= 53] S7Hd
telomeresE H. {5 (Gonzalo, 2006). Histone methyltransferase-deficient MEFsAAM % 57}
telomeres7} 2. Telomeric heterochromatin®ll 4] acetylated histone H4 lysine 12 (H4K12)<]
AAE telomere2] EA| 2 AZ2FS 74A1Z (Zhou, 2011). SIRT1S =3} A Fof| telomeric
repeats2}] FT 28-S T3l telomere 20]¢} telomere shortening S ZHAAIATE RS G

(Palacios, 2010).

ol ARl BAYAE Eetal, RS 7 9 =8t I fAEe] Be A, o
OE FolA signaling cascades”} SHE 5. o152 st 9 79 A AFE #gh vi¢
A A5E AT T 2. Fe3F A4 caloric restricion healths S$ZIA)7]al S

QA A7l 71 2 welselAn 2 QA Wl

Jei 27t il sk 546l Eoldie AEZ(natural phytochemicals)ell T

A S7HEL s AEZ (Natural dietary compounds)olle= @iestol] thet frdsh HIoR

WojA]= ksl anti-oxidative), 9% (anti-inflammatory), 3l=(detoxification), 2o =4

(regulation signaling pathway), EAE/JZ(modulation of enzyme activity)= E3 k= %
o

He 49 B4 AT

rot
o
>,
o,
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O B2 28AAEA (dietary natural compounds) AlZD|AKcellular metabolism), Y212

[e]
(nutrition sensing), PIEFZEE|o} AYAJ(mitochondrial biogenesis), AIE AJE 2 APd(cell
survival/death), A|3x=38lsenescence), E#Z A3 (stress resistance)s EFsH= 5A
signaling™ moleculesE- targeting3ro 24 =3} ¥hed ol thal Hs Z-&{protective action)s
AL Al AHEL Qs o2 A8 model organismsollA] S AFAI7)AL, =8
T ARs WA AY Ad e SIS s8s 7L e A0E Hel tiEAQl A
2lo]EZ(natural dietary compounds)Z carotenoids, flavonoids, flavonolignans, isothiocyanates,
terpenoids, proanthocyanidins, -3 fatty acids, T+ 2] polyphenolic compounds 5°] -

2] A2 o]l EF (natural dietary compounds) oFA71A] A|8802 = A7 Ho] A
oe AHEE QIEY A7 ST, =3t B S WAISE] fJeiAe natural dietary

compounds®l] 3l F7}2o]a FELAs A7 Zash

W% w3} BAHY FYoln BE FAA /P 2 =R, T U3} W, A5

(signaling networks), =3} ¥+ AW} AZH A4 7]
3 Ao aaFQl fHos Avshe v S B3 17k 7 (health span)t
o (longevity) & S Al7I=H vig- T3 9d= & A

1. SI=AR(0]l Chist 24 Aok

$4, anti-aging AFASHE A= AAIZS AFE 55 anti-aging process®] o] a3k
HetH o2 FHHE subjectsTo] anti-aging Aol A4S 7HE 4 S A9

AZMA 718 Eol Aigt | Eoks anti-aging 3PgE AEY. olEdE]e] tidh Ik
oA o JERt ofie} W INAA] HuEHA anti-aging SFE Toke] AL U =
=l

YoH=.
oleldt sPgFlle FENA, AEA o dRIN AT ofzl, i) ojl2= Tt

44 Rop} U8 WA antiaging IFELS Bl EATAY, )2l SAEA T % o
AZE F3H H2o] Lo FUBLES o83 2nAE I LG Pl oA
Tk Y2 weta Az FetEoln AAH AT7E i) AAZ 7FH antiaging THE
WA 2HAE] nle-S AE Ao] A7|Hoz 2 A9l
U (well-being)©] A7} Fokewia), Hde] ApdTe)ze] 7AdH 2% gk Balo] ol

[e]

ol #Alell P40 natural dietary compoundsel] T A7t BolA]

A2]o]E A (natural dietary compounds)®] AFA3HE lsiAE HAgE Z8h Hto] Q3
A

k]
X0,
mjo
o
v
ol
- o
ox
=2
>

Fejo] AdHEAE R 7SN ES Esor &
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2013 IAGG 7145t 3ot efsA] A2 2t M2 X[E

= A7l BolAHA =aldd AW (agingrelated diseases)ol] et FAlo] EobA|al 9.
0181@ AN a0z AR ot 2@ X|83}7] 93 anti-aging drugs I77h Sk
Aging-related diseasest 1 EF % AE7} v tFsty] wiwol, 58 dwd tjs) 27
#O]Z‘Li g8k drugs®] o]l a3k 2] os A3 HAIA| A5E 93 52
]oﬂ U,}g} drugs 7HHL4 H]—sol:l,:_ 1:}% ] ;(L/ﬂ J,]. Q.OE/H rq]_,_o]] anu-agmg drugs _r*o]-_,]
B2 v B 22 WO R agingrelated diseases®] BIZRQ] X8 E 9§ o577

P o F3

3
-
o H

) r_

L

N

Caloric restriction (CR)®] anti-aging &¥= vi-- & g7l ARIY. 22u A2 02 QA

A83710= o Aol B Wt caloric restriction mimetic (CRT)S] 7] 523 AAIZ

S A ¥owA I RS 4S F e ARl Ae EI RTS CRY 7485

HArgletal FL ARE Ao RM O e dFE. (RTS 3 54 agingrelated

diseases ¥} ofe} o] ThE AWES skt 71E A TH0ZM kRIS0A A%
]

el do] FeEr DPAB HolIE antiagingS W3kE A7k Holux 9
AN 4 o8 T 5 9l B8 85F, W 85, 2B 98 85 53 o] AE
anti-agingS H5 & 5 91S A T 4] QM) 7153 2 WelEES anti-aging £ok
A AQA0] e 75T 2 HEEEAA 23 U 848 AT Aof sk

/\].a-o th’]'-l— M7 Lq}'-i‘?:]r-

1 ox

K

173} A8} A3) R ole) thke okl anti-aging A1%le] A4 H S7KsR FA9
ol %Low o FAAR, T el e B Bad Agse) Blo] e wE
70 23 3 S aniaging 48 IS 210 A% A BUE A 44T

anti-aging mechanismsel) t)# ATE F83. Anti-aging Hobe] %143 Hotdel 4 9
= o] ol st 309 A7

-
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l. IAGG [ Fe=F U I F3A 8ol

AR0AH TAGG AEth3]olM ke =22 AFMuy WgollM FAZHHA)HHAR ol F
T HA ol AlS doke A HHLE/AALE)9} B o 1F eFAHFE 504 oF)9
A 18 B9 ARRS TR oy wEs] dRs TEsY B At 5 TEsle] A
o5 AABIL YA d9hs B =22 A ] GHSE U] A Wigat gAA

R =S FE M G9eE vrol 344 e AAA FeE AU 5 s ()
TR 383 S o] 0|24 A 9 Fo a9, (2) 1A 188 Wk (3) 1EA}

A wE ANY /90 29 B () 1A AYL AT BRFA] By

YA 187 BT Folo) o8 2A ¥ Fo iy

UEE R DAEe] At Ee BEe Pofsh o] w024 2AT} AN
HRT, TEAe) Ut BE Aols TP O Txn 28 024 272 1Rssl) tsehe
Aol A A3 sfeiriele] ANEOR], e 1A 183} 85 PP} A, 1=

9 A4l ojelo] B Mol ANEHAL.
97 89 ol2d 27 A

(1) 52 =3H(Active Ageing)(Walker, 2013)

+ 19909 FU o)F WHO B4 ZZshn 9 954 w3 Ade 794 18 @ 95
Role) ol AR ANTAL.

1990 FHE o] b k3K productive ageing)E EHh= F Wl ov]e] TFF k3t

%
(active ageing) 7H'd-& WHO(HIAI 7171 9] Aol(“Ho] Soiitel wet ake] 2S5 717
el 373, Fol, A 1AL A% SF 718 HAskke ) S AT



234 2013 IAGG 7iZet cafet &N LHAS 2t M=2 XIF
o ZFA she 20021 A2A} UNE3REs]oll A AA g E73% (Madrid International
Plan of Action on Ageing: MIPAA)Z= -8 o] g
¢ A weske AR Yool TolEA 9k, 18, A4 E e AsRclE srleka .

o =l AAlE A 6‘4 S=AkE)7E 7skaL FE2Ql st tiel IRIES 923}
A7) 1HERE T8 2o, kA, Q2 HHS AR wEke] ARl A=
20| whAsith= JE AkEl L.

@) AHEFAIE HThAHAA, 2013)

o I¥3h= 27RRE vEAkslolal AR AEH AREA] dHuiler RIS
-8k R sALElel thek F42 Qlajo] ke SeRfel] flar $AZ S EAls A=
[e]

& g1 Wl AZE HHudde] 224S

o A&HoZ WA hse 1B PEE] AR A dtioloR ABEFALE (age
-integrated society) TS A= that 22 W8-S B OE st s

D Azo] ofd AR FlEo B T T2 A9} gl
@ A7 4] wslel e Fdv)el muvle] §54 gl Ao
® =339 S Ue 9% ABE 9% Pl ¥ 85 w3} 37
@ 1BA] AP AN ASH B
® Aohge F wsiaby ofsl 2 AREA w
© F97) ol Aelsd WS SAF AAH wAY FH
@ DHAEH Bz 0FAI) WA ER
wdFo] e AR
¢ ER ANE BAF Fol ARFFAY TS FEF o2H AT YA
Ao B A o, QA AN 1 g 94 Aeldelos
A B2
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ARSI I 1 sE dFo] AskedA 1982d UN F3 Ak AlA LR skE3]
(World Assembly on Ageing)2] 7HHE Z7-319931 1980t AT S 4+ 133} FA=

F2 AATY T BN,
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MoZ 1At 1 3 ol YR

20014 20054 20114
= 7}
55-64 65-69 55-64 65-69 55-64 65-69

F 468 13.1 535 16.9 61.1 252
Z2hA 30.7 2.1 385 29 414 5.3
= 37.9 5.4 455 6.5 59.9 10.1
O[ef2] 28.0 6.5 31.4 7.0 37.9 75
= 62.0 34.3 63.9 338 65.1 36.1
= 58.3 431 58.7 421 62.1 410
HE2= 373 5.6 44.8 7.9 56.1 1.4
ESH =] 67.0 126 69.6 14.0 725 155
G= 52.1 10.6 56.7 14.3 56.8 19.6
o= 58.6 24.0 60.8 27.3 60.0 29.9
OECD 449 15.2 49.0 16.2 529 18.8

ZE*]: OECD &#|9]4] (www.oecd.org), 2013 Ageing and Employment Policy
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Browning, 2013; Clair et al., 2013).

@ AAF A7 (ivraj, 2013; Choi, 2013)
@ A=A A7 (Jivraj, 2013)
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1=]

Choi, 2013; Jivraj, 2013;

<
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Q) ARBIARE : QIZEEHA|, ALS]EAI S (Cair et al, 2013; Choi, 2013)
@ AF3)Z Zo(Clair et al., 2013)

® E8KBrowning, 2013; Clair et al.,, 2013)

2) A4 =3} (Productive Ageing)

AP gl Adel Tl TACGAIN MEE RS
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WA wsle] SRS EUE Ade Bojah
REREERD
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(1) A7VEE9) kA w3143 (Kay, 2013)
- AR Sl eQlgAe] FAPNdo s TR Sl

2719} ol REOZ LrolA] )

[e)
g

@

3 59 workfareE
%77}7<] A BEe

X]l:l 2

3 =95

B2 Eojel 404, A0z -

S =

4] : Retirement and Re-employment Act 20125 A
E3l m5dz}e] olF

E

= == AEE

- 5

HEE 3
AFAEA} HX] 7
=3IES

© 2 YEPH(Kim & Ferraro, 2013).

) A2 wsle] H3F 991 T S (Han, 2013; Liu, 2013)
O 2748 (Liu, 2013; Han, 2013)
@ ZAA (L, 2013)
©® Yu=s % HIYE =S (Liu, 2013)
@ BAFFE(Liu, 2013)
© A3 EE AR, AE]A AE7 (Han, 2013)
(3) A4 w3k wQle] Al 3HH BHE FE A
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524 =8l(Active ageing)(Walker, 2013)

M

o BFF k3fo] 7P dwhE Aole WHOSNA AR 7ideliem, TAGGeA ke 254
=3lof] ek == uie] deld WHOZ L AR 854 W3le] Aojs F831ar 9k

+ WHOS| 253 8o Ahde “o| Sojge] wel 49 A F4A717] 93l 2%, el
AAH Bge 99 BF 71512 FAske B o oHm U2,

o BEA wae 2009 A3 UNZHESES A AXE 3572 (Madrid International Plan
of Action on Ageing: MIPAA)ZIE & o] & &334 r3l= =159 Qlu <147

=9, Fed, £, Aol B AIAF e UNHEE 718l FiL .

o BEA =B AR VEET RE AYES A3 49 4 Agehe A4S BEE ¥

Alan WALKER7} TAGGOIA] AAgE E57 =3}e] 4184 (Key Elements)
@ AYolF7|(Life course), 2 (preventative) S4~7} L h|ofof
@ 8h= FAHo|A e wslel = Sl A0 ofsfsleieoll(Ageing as inevitable but mralleable).
© =QWAIhe] =shlagell o] o dAdwt TS ofsslo e Heterogeneity in ageing process
and diversity in old age).
@ A&7t BHo] WY Hojof EHReflects lay as well as expert perspectives).
© FFH 0" IS gk B 71odEe] B3N Comprehensive: all contributions to well-being).
©® AXl, Wz, "AA BN o] B8 3HMacro, meso and micro aspects).
@ A3 ] teFst Mol Hto]l 3K Wide range of policy lever).

*  Alan Walker7} #AIAF &5ie3}e] 4@ WHOS| 254 =3¢ 7idak= 22 aA)
EU 5715 SAoR dAell Sle &4 w8t A3 B FE =sAPd Al 3550
A Wl F3 =3} GAolpr|Hrks =F A%(working longer) A olghs =27}
MTEE FAoE YL glow, ofefgh A7 AFS IAGGY] =l AE vehjal
AR =(Moulaert & Durandal, 2013; Moulaert, 2013).
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ANM =159 5 gte] o s o7tdEe] 3 WHoR =oHi 3%

PR =E SN PIBES TR ATES BAMOM ATHE 242A oJ7lEES
1

Fhelar ey, 7HdE AAE T A7ES B HIsS AR 43+
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O FAAQlolY Q1784 Wiflo e o7lehss UE d7ES AV FE o7ehss AA1H
o

HHEE ROl 1Cl5e) ol Hele] Tl thet o)} o]laEe] Al Fele] shio)
Foow 2450l 4o BEEe nAE Gl v o7} 9.

O
T
.
’l
U

g sfeAo] U A7E Ay AAA -
CER

o2 Yo HEos 14~r°1

2 BMNRE
Molunteer
activities)

L AL M3

(Senior circles)

7H o1 =

A= E €

4, = QLAMHZL
(sibver
Entreprensurs)

3. 59 Arg
[Community
business)

%2]: Wada (2013)

EX=lan

(92! 1] o] FEA miAvlo] gy

o WY FE FOlA e QAR Yol Rt AFA ARIE A7 (Wada, 2013).
- Y& &FF =d7]|9] &F “o|Z % (Irodori)” (Wada, 2013)
@ W& : 7z, AT Aol AFshe @HUS dieR, A AE2 de =989
ALE1E 719
@ olzxgle] HFasl : ANEH A ARPZERS] dejyel Wig 75 5 =2 F4
A v, Zriet dnl 59] 55 B3 R B AlAH], ol ARpiEAe] o

ToH™

AN

g]

2) 71EE Y EA(Hui, 2013; Liu & Ching, 2013; Liu, 2013; Yu & Lee, 2013; Kim, D. et al,
2013; Hirayama & Ishizaki, 2013; Wada, 2013; Kuraoka, 2013)
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o &l 2 S3(Hui, 2013)
o AAE 1 A 17738 $3] (Hirayama & Ishizaki, 2013; Kuraoka, 2013)

el 0 AkET F3), A2e3 1S 4 (Liu & Ching, 2013), A
Al 2 3 Aos 3zt FX(Kim et al, 2013)

¢ EA BF S0 B =90l AHAH BT B3 ASA 9T o] AT ED A
& Ching, 2013; Wada, 2013)

3. 53 3o} =9 BAREE

IAGGOIM = =Rl eA ol thalir= obrote] sk B2 237t -

PADEL T2 AGS E9os BaoR AUHoR FHHOE o5 A3 2 foh}
NEABTE GE ofd BES S A0 AT & UL,

EI

252 w89} w0l B TRIR A7} Asgion]
Fopihy] B3, B4} 859 13, BAREY Aohze] BE ATE] AL

¢ QIBAlS] A ole w1 BABES w1 THPOR SHe BAET wQlo] BEI:

BABEOR LPro] 9 ol BARES vleus A9 ol Sl AF =l

(1) o] Z2 I AMH|A w5 FE(Service-Learning Platform)S 7]‘%‘_}—03 atof QI
zg o] YBel

2 Z=7% 24 7: The 3-Win Model

@) TR Y&

S AE A =S BAREC] J

@ =% A ghe] 2EPe) FHE AT

@ Ao 27 : vfet TR B9 =207 o] A7 £

e
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elderly

Community
organizations

%7: Au & Ching (2013)

[22! 11-2] The 3-Win Model

¢ FREARE BALHRR) =) B5 ALRAL T2 Al (Sekiguchi, 2013)

(1) =233 3si} Al 20099 A 2] BARE T2
@) =23 W 654 ole) =9 AABAAE ket BARSN Belste] HaH

2) =21 AEAL 8%l

(1) :=919] AEA} BF Folo]f(Lee], LeeD, YuD & Low,L 2013)

(3) =219 AHEAL S5 BIY(Ueki S, Takato J, Inuzuka G, Arayama N, Yoshida H & Haga H,
2013; Au & Ching, 2013; Kim,D ,2013; Sekiguchi S, 2013; Lee I, LeeD, Yu,D & Low,L 2013)
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b
r [e]
1o,
B
19,
>
ol
5
:
A

@ ) Fote] PELS A= A0 UePd(LeeD, YuD & Low,L 2013).
@ AAA A% S2 : 2V738 S7(Ueki S, Takato ], Inuzuka G, Arayama ; Sekiguchi S, 2013)
®
@

o
o:
o
il
o
i

Aeld % S0 ARESE, 94 7 3R, 38R I A0 e (leeD, YuD & Low,L 2013).
A3l 5784 4% : =919] ASIEAT 3 Lee D, YuD & Low,L 2013; Au & Ching, 2013)

~

@) = AEAR FeES vt Z2-2(HONG, 2013; Kim D, 2013; Lee I, Lee, D; YuD
& Low,L 2013; Sekiguchi S, 2013).

D A3 AT AT =9 AABNEE FT

@ NET : AETE T S8 BAEE BT

@ B2 PARle] SRRl BR1E: B2 B4 Bl AN o A BAEE 39
@ BAH ol% : BAH JFOE A3le] BAFE FU

4. B33 39 =QluS

%

4t s ARy 4 k5] SR klugel Wiy =7t IS

(@)
mrﬂ

HE =7 8-S AuEd dA) gAd ARlellA =919 HAE 8t ko] 2] #A B3t
=27t B4l BAgle]l Uehal 1S(Han, 2013; Damodaran et al, 2013; Chen, 2013).

1) &4 =39t =9l HAE w5

o A" 717] AR B AR o]8 T2 =19 AR SR 9 F e

(Chen, Y, 2013).

o OAE 717] AR B HAE 71718 ol 87 AR e =91 akel RiEEdl 5784 <l

JE= ﬂ]il A=l Ef*ﬂ‘)'—(l’ark 2013; Damodaran et al., 2013). o= 159 A&E71<
sptale 202 =a)yhe(Kim, 2013).

o JAGGY WEHE AP wEd gAES Bt AR B & A8l =01 FRo)
AeiERd 2olsi TR Altjele] A7h JERIa $18{Ko, 2013 Choi, 2013; Park
2013; Yeo et al,, 2013; Damodaran et al., 2013).

o @7)ol|o} A9 dlel KIS ATE AET 22R1S o] &gk ARSIt FasA| I UARE
=81 Al Afojollie 28119 o8l Alghs: =7le Abe] solual ks an
et al,, 2013).

fl

ComEh wEe 91
(Damodaran et al., 2013)

12 717] o852 =7I

f

@ @t 2 A Zzage) Pa.
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1> 1

Hel =Rl FAze O] T2 Al

9 : The University of the Third Age

|9=E : Higher Education for Elderly
ol .

do Ho

W

1
=

- 23

- 25

Alicante’s Permanent University
251EWE : Senior Studies Institute, Uni. Of Strathclyde
- QIu}= : Pre-retirement education
- £2HYo} : Study circles
- ©]ejg] : Universities for Older People
- B7kg)o} : Chitalista

1) =R1¢] HAWSL 25 T 4o] 92e-S dslslet] 384 JSs FE A0=E U
(Liu, 2013).

2) =R1e] BAWEL =R19] AR E nFale] AGAS)S] BRlo] SAARQ] FekS
Ao 2 Yeh(Kee, 2013).

}

5. 857 x3l9} Hlo]u)3n)

O Hﬂolt‘lf(baby boom)& " A7) EAEHE ofele] 47t EFdhe @O, o] A7)l Ejold
ZAFSEE H|o]H 7w (baby boomer)2til F-5.

rr

HoHlRw ol Tk =o)7F v ar

O IAGG ¥3iH =% ZFdXE o2l A7) AYslar
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AT IAGG 31 E =1 TAAE wloju|Frof tjsh =2l 2E9} 25 o]F9] UxjE]d
et =97 HYoy, B AdMe 54 FAE st Al FAE AlQgh wonEm e

ST AR B 2EEHIE st ARty

IAGG 31 H = FollA tiF-E2 woHFm7} o]d =21 Aldie} & F3d &, g
EA4S 7 IS BT U3 (Chen, 2013; Wegner, 2013; Van Solinge, 2013). @z
HlolrlEm7L 7h g2 875 gkedsh B8Ry, of71ehgol| uish a4 2 Y 2 3do]

1) @t vlae] wolulRule] S
o HojHFEH it e il
AR Mol AT ol oSl i, 255 8, ] A 5 2
Ut RS2 8 ol
g st 77t A

2013; Wegner, 2013).

-‘H;g
rulom?L
. S
woy
LY
yo, M1
£
X
€ ©
=
i
o
;g”_&

N
C
o =
2
< 2
= 2

o @) Wlolul ol ek, LElEnle] vul, BRG] Az 54E FAT
o1& (Park, Y,R, 2013).

o =] HopmR At B oA ARSIt £ el HEA YEi= Ao
S (Hong, Han & Son, 2013).

o U9 HomReAthE ¥ as lekor, T U 7S ol dAthell wis) AYaL It=
(Wegner, 2013).

o 1] Health and Reitrement Study(HRS)S #-413F A}, 23 A, 247] wjo]u| oA}
7] wolr R A 2lelle 25 Al7|¢k 2EAIEe] tigh 2ke]7t A% (Raymo, 2013).

2) Wlolulzinie] ALs) el
o TR 25)0) olgw} F) tig ol Ao, Wolulns) Atle] tiAY £t olg 2
QIE ol TAY o) EEE ZAshe A0 UeRtS(Park, G 2013 Kim, M, 2013)

3) HjofH]Fr o] 2EEH]
o o] ol e} 2EEH= vHIgE ZAos YEtom(Park, YR, 2013), TI=e] Ho]H]
Frjo] LEEHE A BAE HolA duE e PEd] UF FEes g Hu
AR -(Wegner, 2013).
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6. =4I AAE F3F T A

1) =l AAE 254 =3ke) gt g

w=8lo} ARS|A S5o] RAE ATE AWEY FYA w8, A w3} Tla $5F

Eshe EREo] AREHIL glou, Z iES nieE gk AAME Aot S HE

Z7V= 717 e £olo} 9] /S suke g wolAAle] 271A HiekS Ae) 2As)ar

. &54 wsietal di= EU oAM= DPEﬂl d 28l s &4 shele ANde
5] AEjEEe] JNESEE ol & vete] wQlEAY Wikl s & U

Feuehe =95A9] sty flo] Jigh EAlNAS flal SRl s e 9E-
ko2 o] :eIBAYA Wk A3l EiA AFEA =3, At 3], 853 =giF
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wolE ] kA vleko 2 RS AAT "o}

w30} Fde QB wete) 712 A 2AR AH=ThY Alan Walkere] 77} 814
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® A, li, UVMVH J*X*Oﬂ/‘H @101 %JPEE‘: @ BA o] gt el

434 =3, A 8], 53 ool JFS A= FE 80 AAA 17, AF
7%, 1A o, BAA B T 9 =919 dre] AS #ol7] fsiMe 54 =gl
FEs MRl QRIES TAHOE 3 HAsdo] a7, 94 BANEL o AR A1)
AL, 735}, a5 2 HYE =, Q1Y AT 5], £, Ao 2 ] 4F 8AER
ARA R R1EA] AAHo7 A" o7} U
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o784 =3t A FolM= ARSIl 7|8 BEE A
@ =9 igE 3 =
- Community participation and inclusion : 7§14 Ao HAE 913t HR A

- Elders’ centre : =182

- Leisure Card : =915 A3 o7k} ]9} AAE W] oA o7 &4
- Seniors Sports: =9l 3 A ¥ = Al
- Seniors expo : =91 98 XY A2]R]

@ =9 wsZ=

- 60 Upper Hutt Activities for the Over 60's Booklet : =10l A1&2Q) w83} 2488 =
20| EoldE AR} AlF

- Computers in older people’s council housing complexes : G52 Ao} =1A] ZHFEIL}
B HES 7FssAl &

- Downloadable audio books and e-books : 2T 253} ©]&(e-book)

S HellAd A 5 A o
- Write Easy: 7]%1¢] 9A12 2247] 243} A wj$-7) 5ol L.

o 3T UEAS} FHE FAv B (Department of health)$} 715 A, A9ALSH-
(Department of families Housing, Community Service) .
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