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(i.tq1 r-tl. E9+4 oti!+. +ilolE4 il.lolE. r3lsulol. Kirku'ood

I,sa+El e?6141 9el 9r de oJAg 9"J9 z]9 ++ql ,l4ltrl. 4rl €
e,tlcg ++cl'J d=ql4 6l%19 qEJol 4l%1flq9 6J ololTlg. Bol 9]=
ail#, €EllEBqllE Est^Jel #g €€61-171 6l= ?*E giJEql ol

e5ol 3lr9 ql€zl€ F6ll gTlElil 9.14 r-slEJzl= 6JoJ ?89 4qlolE
5.1 €+4-s-_+. d€€ +E e]e4 €zle= 41.+?4 9€ 9-s fl49 zl

B*+9 Bg 9l6Jg oJ:il. 9ltrl= dg oJzl6|= aol +96l-4 €: =+ql,l
= 

ole]+ dg eal6lE^l vi]$rxlg; .J+ +i*e ?ElE olE=. + +^J9

"1E59 E4ld€- zl4+rf. *1]t9 olEol ,*= 4qt4 €r+€ oJx5lElE
+rJ 5t +tg ol=€- Sdtl^J t-sl7| 6lAgE+= .lE grrl.J r.l*84 ^l
94 r]]s= El++4 €r+l g^Jgq} Eof"l^-l r-A€ 4"J.J t-clolg.5-q .'-

,1l6lE^J :, *,*9 olE=ol 
']l4o=. €Zlgq ?lq-= ^l-dg -Hol=tr} +

+*9 olsEol +dJ4oln +=4es .JAq"l r-E+€t}e_a g€+lrl-= d
g 

=H+4 
ul ulolzl ^lsl4 +eq Hsl +e zll?lrJ Cg++E E4€ F

6l] erJtLsl-7} zl+6l-tr1-= 
=zl= d7loJtr|. gZl= ojalal rjzj$ i,*9 .lE

ql qlut61q *49 ol=ol4r *E4
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.J',irllot-;l ?lr'.rel"Jq1:.i 2010LJE Qlr,ul zltl(dE.J+.ll'J .Js
oJ+ eol oJEqiEzltl^lB .]])o-a i6J5.l oJire4oJu]rl. ol gr= 201tLJ

+Eqe"ftl € q}+4nl"rl^l EJgslE^J trEA4= ++6liie4. Fr*
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l. ^JE, ^JE'_14 €+r+ **.189 :{C

^l*=g 9zll €r tq +q rjt+B. .l i=-: ;:J.; .r4:: =
r* gfl"J Sl d9 z;o1 olulel- 'J'J6l'll gil 'jr ,;c: --= .
,Jafzj g4l ga d€. .JzJ9 9"J9 z.l$ faJotl ?f?r+ *-{-+ .,j

E^l +=tr]-= 'J"J+ ^l€ollE 
g+dlj1. ^l+=g : 49ol zizjil::

Eol9zl gg aolef= tzJ4ql +r+ql illrlzlE "J4 ++g €€+
++9 d=e r"J# /e)zl €zl_r 5lq ++g d=Hq ++g €
{ol $l!lQ-i de C€9 ,lE4.J 

=rtlSdolr} 'J4 "Jui^l +g
E €dql +zl6lE 4*9 d€=,1 :-1 + Seq t46J + fr+
q€rll BE ++E €=e +*E €€9 el.r6}= Cgqf4 r+C.J +
914 €=g +se ee4= oJ4olzl ull3ol4 ++9 €€g dlr;f

= +€-9 €= +"ll^l 7l-t FEdltl €,*.1 Bl-_s tsol+o]4. -'tli-l
tsq'Jr d€ol4

c€g ++q +r]] EJ6Jql^l ul-elrlz| uBg *e Ellq-J4 rJE
q ^l+6lE^l dd zl-448^l €LN= ++"ll "*?olql4 zl-el*ol H

+J| +9 dzlts "+tl= ?9q1 ts*ol 914 r AL-lotl= 4*ol z)

rl4r 9ltrl= ,l.E oJr. ql4 .lzl+ 6J+9 ++9 .Jr glrl= li
.ll^l cEE d=ol ^14€rl. +sE =oJsE^J Hg4 sg +o,]'',e

1) tJfr'+Eol+ OrllE €^Jzl'l "J+ t=gl '19_a -lrrlsl:
E-^j 'O!lE zlrll€€'9 gs!tr}. 'lql"i€€ .'r_-_ ?34.r, =
.19 H 'l F.Jol4 C="J + sl_:_,f=_ d ]:.! :l= ,r;
I P EEqlrJ #F- 4E 3'J+':9 .-.]'il ::= :::::r"i 1
o_+- j1F oJ-3- ?l,J€- '4lelF! 'flrJ+ :]: r: r'_:_ - j= =



+solEoll^l 84olEoe

^l ;+ol ril6l= ?. ol'lol ufe 4*4 S9 oi*== CHq d

=ol44E df$ *r+ trl€q +#9 L|]s'Jtr+ d_=9 zlflqlrl *9 '14
;o1 i$$ TldolflzluJ {: ++s ++€ zl4} rl*9 gttrl +g
9 zlr-lzltszJ"J ++9 9qalBl g'* 'J+4 Etg ,.tl$4 €e==
*ol 44fl ulzl9 89 +17i4 .J++-q ald+g "J=q "Jgdl ii
+3 azla}fl afzlE eqq + +=4 6ltr]elE ++ql^l #_s_tr 9C6l
ul4 eoq ulffi +=fltr} €dql^J +++ Edl: ,jlol qBq-= a
I .Jzl ol.f,ol o}{ +g LJ"lg x]+ql^l €2119 ul*4 Hli6J i*g
i44= ^l*9 €ztl^Jlzl= zltralglrl €zlrl 4*9 +re} "Jklr}
+r1= +g.il 4+ +sel ++E €=9 qlnl6l: d*4 -g4zl 9]4
re]Ll r/-l+ ?rlnl,4 ^]tr+il ++€-rl-J + 914. *;19 sr+= 7l*
4 s4e]-= ?9 g1l 9ete4. 40lzi #99 EEe B€= S4= a
g .J4l 9*.4:,

20^i7l ++Hi =q €44q|9 *44"14 #4+ gg9 ++q d=
4 ++el €d9 €€rlzl= '-lS4 .r45 *sel= g3t Edql ol

=*4. ell +=zl-= ojzl $aN;.1 9l i;tszl-= oJolol 6Jtrl-ts- dql 5.Fzl
FEqt4 20iJl7l a+E] €Erlelqle +9$ +96|= eB "J+cl ii+d|
9+4. +E zo^lizl +El €4gqle eB g+"J#olul ell 

== 
zlql rtl

oJ ]-e+ €+ql +9 *.1 €llul -z ?all Fzlt- zlr|i$9 9"J4 s
-J 7Jg zlt Ft zlrlf€9 €* 4l$"lul

eH€+E EJB€"ll^l +*4 ts+E +Zl= ti$,;rol olalzlul- o1q

E Hl€+4 +Zls +Bqq *4 +E r-s+€+= eH'J+el 'J4 +
+4 tsgq +41= "J+4 *+^Joe e+F]4 drll "J6il! ee 5q
tl4tl Lf+oll r tss9 ?4e;.J iffi ",tzl 5Jtr1-= *oltrl. erJ+ r-
sl* 5"lzlzl"J €Bol s:- tlEI= 499 rlez-zl ilrtloJ frzlald=

'i9 9lrlaJ4. 4^l EJ6ll^l arJ6J ts*ol* rlzJ4oe g 4l rJl+ +g
4l zlzi9lzlE^l ++€- qg + s.b 7,lolzl"J e4.J +Eql^.] d+"il
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d=€ +zl= *zlalE cAl ^JErl= "J+4 oid s++"il^.]= ol/l6J

+zl7l qe 3E +zl€4. rJgol 'J"le+ ee El+^J q+ql^.]= ;1+

4 ++9 olzlal +4171 F=e12141 Eelt+ €rll EJ6l]^l r-slg ^lt
ol o]l* rlr-lE d"l4 HIE zl='+=.ol4 "Jz.I +g 49pE zl+: :il]
9 rlzJol trl4g.-q ?4 itg4 ++9 +zl"rl! ole'lal atol='J"J

* * €zl€ + glLl rel+ ol4+ ilol= ++61= aol a'ZJ+ =+g tzlalts +iJl4ql r-sl4ql9 9l"J +,q+ eq.l4 "JBE9 4l*"J

+ etq-a P 
=Eoll^l 

+*qI4
e'Jql ts*"] d€9 E"J +e +BE qlt}g $ul;|zl 9*=E+ 4

^l 
rrJ61]^.1 a'J6J ts+€. a+= 9l6J g,qreolzlrJ +E=eg olq

4. E+ a'JoJ ts+ql= +d4 ,e-J:E 4+ol 9.q61^l"J i4?9 g
i= +g ,,'|ol! s--l:59 zlldg zl*E gs4oltl a'J+ ts+ql=
r+ql^lE ^JEJ++$ r|rzl 7l^J +,q6J gs4 9i4l €rll9ql9
%16Ir. glrl:, lt*.o} ts+g gatl!: olL +i g.Jol 6EoJ 63
g *+= ae $q. uJ-{z}zltr *+= 9d1l^l r q: +Aq ,q'Jol

+Eq] zzJ! +4aJ4l "J6l= ag "l^J"J sol4. raJoilE E+6.1

I ol-zl E^}E o+=7i qrltlzl +44 9lr+= *ol tf9 +Eaaol
g='Bl-q ol'i'g gdql4a "J6l= ?ti9 4etol €t]l^lslqlr.l="}
gllal fzNaJui :eJ 'El".q ola'€ *ol7|= 4olg E^lel *a= *
olzlb $ulz|$al ^JEE ql?€ql Elil€tr} ^J+E +E=ag *q
d= ^lE= iel Bg^JC9 '+=E *olzj-ts a'+ ae 'd+E c'cl
ql6J +,*+ +trJql xlLlzl 9+=tr1= *olr+. +i€919 4ql4 ',blta
€9 xleol +\l €4Eqr|$ofirl g^19 'dgq S'9 *= E 4E

"J^lE ^Jq4q1ol Tl63ql. glrl :-el* 4olg g-loil^l= '*tl9 ol

C(idol rheories)'ol4:r s.€g ?o14. *tiolEol Ee*Cg EIBJ-7]ei

rl+qzl= ^194 B97lE aldg zl4+tl a'ZJ"J ;1+4 zlrllf€

E €*e r4tr 4zl4 4ql9 '+^JE olE'g Fdll^l7l olLl+ 4ol
el '1149 olE(common theories)'9 F4^i € r.l dll d='J + 9l

3) +-g.;(200g. t22+ oll!e| ujol ,.1€.ll tll6J olul=- \'-sl.ll rNaJ ol;itr
ul,rri f 9irl.
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+= 4g ,Ja+r+.|

2. +e++E r.sle+ "lc+g r.+E ^l"l

ts+4 +Se 44zlxl :zlj] g"l-4 *+}3'Jzlt h*E €^Je n
=E Pulg d6lE'Jd6|tr].. F^l"l Lllel4 g.J"{ 96l] E"iill4l"ll ol

*ol czl= €*5ol r*4 "J+el zlzl E9 +*ql dl'J6l= r-sl€8
Solrl c*+Fol 9+6lzl ?*s4. nlg "J*c *z)zl d? "lBrll I
q C^Jq4g4 qlgaJol *a|rlcl :r4l *€S*C"l +i6ljr. FE
Cglzl rlzlgrjE +tl. ?41 "J"ll^l +tgol4 €"lelzl E.qLliL +
g 'JLeI l€*ol .tzll ;-4ol oJaflzl:--- 5. ts+e-l "Jql4"J €tol
gdtlTiB A+ +rtl € aolrl-= d9 *;]ts e.J+cl 'JJ- 9.1tr]' tl^l

"Jalrl €€ 542}4 r1zl"-)41 +Sg "*41 grf= C4ol *44o14
"J*4olzlE ;|rl ol;J €* =+e +€€ "J+ d€4 +414I "Jg
+ 9.14 ^}+olq zY14 4* 

=q7l= 
l1+5ol ^IZJE zlTl"ll u+4 4

446lrtl EeJE4 6]el7l nPelzll Eol 3 t Hol-/ zl{ol $ol;j
?zlE *6}41 €rl d"ll,\J 7l+= "]]$dE "lolzl r*ul 5H EJol tsts1'zl

I E-=,ol galzll +€F"rl * ?uls *6171= z-lel 
^1-9o14 "k]'l

zlrl rl*4 qgq 
^l+ i: ag 7l+9 a+"rlrls tsolz]-ts i9 s+

9 z.l9 rl=Jol4 u|{z}zlE €. + 9]4 rel4?} tll'l-ts 4ilE'll +
I I]J4 olzJ c* +gql 7l4el4++ ts99 4s= rl*rl dd rl
Holzl4zl olzl$"il +rll €tr}= Foltrl. ole]+ r-El€ '+= 'tsl+fl
:'-o*'41 g.€6lel +4.

HIE ts+g =^3ol -Z41 
Ee]ulzl 9+g ^JEi"l^J +93 "*:- e+E

r*4 rl^l "Jdll^l .J+4-o e tsts zI€zJ €trol zl€4ql +€-9 53
zlTlql ga+zJol'lE 6lzl"J +e=aol olq4+ c49 a}g + 9.1tr1

+r "lzlrl '-'o-Nrel 
"lF,-'. 

'tltel ole--'ql^l 'olE'ol4= +q= g+1("llEl'=.)
+6j o e ,.}-?otlrl
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E/149tr= tsE olfrei += ol+71 a4se F"J,6}zl ?*9 iE -
Ll= *.14. ql= 

=q 
olc55g rleJolul 7i+ilH 

^'l^.16l =q7147l +y zlol olulal-zlzl/ rtY l'.J* €4114 oICFE q^l tsq
7l-4.zl"J r;J ts99 €*ol ?7ll H=9zl 9+:-4. ++'61 reJ ol't

FEq ;g -s#ol r}*54lzll =fl4zl g:olAJTI olq4 ts4zl= 4
€g zltol *44_oE 6lzl ,4+ol4 ?Hzl4lts cnle.rJ e^J4ql
+Fg alrl-zi {L 5d tlzloll ol_=;1 ++9 *= a,le -H"J + 9.1

tri= Solr| rjztluld .FE9 s5>f41rl zli -HF q+= ,Jzl7l

+99 *?ll 9= 4*zl l*r} 5;l E]+lC q+9 4E4'J €"1 ull+

BE ++. ge slq= +El+ gTllel 6l! ,b}+e 4?l6f"l tl+g 6}

I iCdJ + +^l +=4. olelsl sl+ol+"rl^l l-E+ €^Jg "JtCl 6J

H d+ $+ d+ ol-+ *g zlt Ft 1uElal 6lEJ+qn €zlulEi
el€^JE Fol€tlol gt+ + = ++9 *=rf r=e-l ++e 94
4q=_ g ,ql t4d *EZl6l- 4 nl"-q*F*+rf"ll u+= C44 ?4e
frigzlt. "]fl= r Cel4 Eslzl *'149 'ltllf€ u-|ul-zlol fio|

^l rel!. #461 4E+*tr} tf= olel+ r-+= 'oFd+E ul,l'el-a P
szl ;J4

olC+el :rs+el Esl+el rLEl ^l-ololl^J 
.lolE +$ql ol== lL

slrl ;L46l Bcal=zl olqE 
^.1^16l 

gtalE zl4l tll6J xloleljr.

g + 9.1trt. g 
=E"ll^lE 

r xfol zlilloll ieg FzlB4b EE+*
e-l r-sl7l .ld+g I-4H4 gqql ;ll:84 +g qlE-qE+7lg H

.!ol zlzJall 9l= sH4l,JlE el4€ i€"1 rJ z|falQts rll ?5-
5ljt 9.14. 4^l "Jul]^l "JrJg ,lr]l+Eg rll'tl-s +"1T1 +ol 9lzl"J

Esl4ql Bd4 rJB"l ?d 5"lzil gltl= tolul HIE oICFE

I zlrllf€ol 9zl dol4 €ri4 = ,Iol'l- S.tl. Esl+E l-sl=
EEl4 "j.Jqg t*ol B'l ,'llEql ,lr]]+€el €*ol z|:.a}r|! fol
4 +Ese+q oJoJg += a.Jzl 4= ol$+Htrl 9+E oJ6Jg

rJ *= ol+= F9.Jzl= E4g + g]rlE 
'J'J6J r-sl +g arJ

+E €^J"rl +.q+ s*9 + + 9]9 +E 9.lrl Fsl+ql^l a?"J
l-El= cBztl.llel +a^'lE +rld, +g .Jag l-4o-a =14+ €"J
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+ 9]r}= Lrl ?lLl
rll+Bq C€+'J .LC+E zl''JCEg zl€dqE rlg+'Jqg Fdil

7llitlg al,i !-= r zliJlHr+=€-J4 +4ql rJ r*e Fzl€ 6fE+
dclall*4 zlzlE +zlHq: CHq ++H49 *.1;121gt tlglal *
rl-= *oltrl. rall^j +q H4ol €48 zllzjlel $zlol= = 

qlLJzl= 
^l-

€-6lzl g-n $rlz}zl gol 4f,$ "*o1614l r3Q. _r.e]u| qlzJq ae E
sl+ql^l= 

=.j4 ++H4ql -= "llLJzl= €E6Iq zN;Jl-irzl '; B+
ql gg "tlLJzl= =oJtrl 

olel;J 
^l4ol EfE zlz*= r-5l4qlE ._lc

olzls ;l4.st

3. +e++, r.+g 7l- 4

r-sls+ +gg *2lzl quJ6l=zl szlsol _E.E Fgg +d4 il
?tql^J ga6J +Hg '*=rl_ F5+E +d4 +Hg BF =lr,I+€
(marimum recorded iife spans)9 7l=9E-'llzJt14. 6l--7€ t!41 a}l

^l ol* E"lrl al-igolsrl r =lql+Bg 7l=etr_ *zl4= 47tlg.

d+l= 1"J. 7]l= 291J. r*ol= 36LJ q+4= 75"J. "Jg 62"J, eS
zl= 59"J. 4+ol= S0LJ. r-e* E *ej(yellowei'e rockfish)g 120LJ.

ol-,tlol- azl4 s6"J. r41 oJtg l2tLJ. Bf4zlx|ts r70"J. #g C
7ll= 2001J ol^Jg *zlg flr|oi f,ul-QE +EE 4ol rll;tle "J.j6I
L}= *e *"Icl +89 €6}= +d4 il-ol7l 9ltrl-= ag "Jg+tr}
.JzJq e+ +JFol €,J19 +€"rl ++ q€ _H-fi^Jql 96lE rjt4q
_e- "J+€ *Col9 ?* :+zt1g9 +€ 'Jtilql ulall, ol+C i^Jtol
el €*E isrtl€el rJt+BE "lol= _H_olj]l r4:z €zJlzJ4lE roo

{i)

5) Kirku'ood. Ton(20i0), p.29. 'l=*l= olel"J zl-!9 C'jg =zllol=g
u(trade-offs)o15o1;]:t g.63sltrl-.'ll"llfrzlel !-+ql E= d€"11u-].13
'J =q=.,:all 

eJ{{ f,-lAl gE rJ€"tlLizl= tr}= G9tr ;114 ;.1.e-

9 +ol .inl;J?lql 9l.LJ= *o-a -E-rllolEgtrel= S.€g ^}+q{+.
Kirkri-ood,'fom(2010). pp.'26-'2.7 .
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zlgq rJt+€E 
^lol= H.Jull =r}E 4cl 9.19t4. ol s1^.lz}

+ +€ ii"il rl6J €rll4 9"15 zl4 iE S.lql. ]?l]4 F.JCol
+eE =g++ +1]9 tlol'i siqTld'= ilEll4 EqE Hoiftrl €
E +84 +d4 .q"J ^lolE 

,l+zl .Jr+gg s4-a a|r.]e1E ,j6l]1l

^J+^Je B€d 9.14

+e +Eg ziol= +d4 s.Jol +Bg E.J6Jtrl+ ,J44 +7)71

€ + 9.lLl 'J*C *Colg a+€ F6l^J e +d,q"JE td*zJ 9rl
9"lzl 914 -2e14 olelal e+59 +el +€"rl +6J td+4.J +.
,}]illg +€9 frd4oe Ae6]= +zl= E+{l ag p7 o}tlQ zN{l

ilg"ll,ll r-+el ++9 €€6f4= r+qt4 %l+= zl*9{ 9+q. r4_,1

dA4.J rJffi golzlE glul. r +ql^JE Hljt4 oJzJETi *ql4ee
59 :rllzl€9 ol*ErlZ-(Apoptosis: programmed cell death) ol€. -dl

ol54(Hayflick) 6JZlolE. rjgulol(telornere) ++olE Fol4 rzl-L
tif'dzl Fq rll+=€ frd"Jzi-5 *= z}g 5E 9]4 ole'loJ z}!

=e +Bql +o16l= ae-s ++9= t.J frdzl-ts (Hli/3) F"J +€
I +E.J + 9lq= d4lql^J 

=g.Jrlre-l+ F.J+ frdzl-= zlul .Sojal *?lrJls +Hel iiol= _H-ol=

+E Y*tr}. q= 5q oJEg :-0ztl€9 gzl"J. .lelBg 6"Jzlzl d- f
9.lrl F.J+"Jrllt $fap ol4+ +89 =lol= ffi^l7l _sgd4 t
? .J+e+ Szl€r-E *gl 9]4 ir+4E e+ !_e 30Eo|^.1= 14

"J CE+ g + 9]zl+ 10Eql^l= l:OoJg t€aJ4l -H--agj] 9ltrlr)
olEl"J r}419 9"1ts +€9 ?Cb']:rjl glol^] +dzl ol/*oe +eol
f.{a1-c1; ^}dg E}++4

olzl;J 
^}dg 5€6J frdxl- *ColEol r-s+e+ ++ql +6}q Aql

lQl zluNolg_oE € + gt+g _H-4=4 :raN.r] $21,3 6I4E +3
frdz}+dolEol olP +-JolEol +gglg 'J=+r+. 5E .+6J olE
ol wl-q. €xllal= ae olqq. q: 5'C frdul?C olEoil +6JzJe
xl+ilzl 9*9 ;il 5-J4 r-sl4+9 a}:olzJ4. +e olrll d6Jdql^-l

7) olql(1991) 17+
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"+ €*+ +C r-slolEol zlle+?49 fBs=_ **9*l 9*E+ 6l=
oJ. r-iolzl- d+4 r-el +g ^J+el ++E +zl= ilslsl6lzl 9*=4
H ed6|ll 'J+€ s= r.El4ql olEg tlrl9 ol€ol € + 914
olg lfol-zl 9atl *d r-.slql +6J olE59 3/lol H= oJol +,c
orH

t r rll e ulol ol-?
tl e+ | | lL

rjsulolir{ "J.4nl "J+ql €"1^l .J.litlg frdzl-59 !6ofi -z;io

,tr- _Bol= "l*eld"l4. Beulqts rjl.y.zl- * H Eg"J '4lo}4 r aol
71 =14 flol{r}l aJr}. Be"lq =rll= 

olul 1e7sul a+H}+El el

+9q *q. 200eLJE rgCel9qt*g +7rl € gelH ;Litl le77LJ

el.J4ql -gE+o]g.g 'i ge6l94. ji)(]eLJ :-B* +*g 'JeElol s
-i:e+ 'Jspjolrl- .J,qnl "JEg ol€11 H_661-E ^lE *"ld E4914
EJsElqTf o}f Srolzlfl o;!n]g '3ez} ,.lol4ufi pffi a/llaJ4.
rr_]-L ejgulolzl- So}zlE r..ll=.9 4rllf-4lreplicative senescence)71 oJ

44 ^ll=.zl 
rl ol*9 Egg 6.fzl 9*rll 94. 7l#-e t'J;N;.1 ejgulolel

?ol5 4?lalB €zll tlEllql^l €"14 rJ flzJlzlzl ^Jl-s, Bgg g +
9ltszl el+* + 9lr+= ffiol zffi;frl u}e olql d 4lEoll EJetrlol

9 €4lb ^llsE {€g 3l-+51-= a3€-3 ^3u353olel+ 4l4s= ,J

5lr]l cq+Hq c€9 gel4 4l6Je .J+4ee €4]9 €3E4 eB
olel-b 9fr4 jl€$ z]*alull "Jul.

rl ulolz| 499 g=_reol 
^ilE 

.J"rl 4*9q 9lq= ++= 7l

+6lrll "]l+*4. duil_e .J+ +qt .Jizl!$ rJsui49 z=lol$ $;|l
zIslgl u€.+3 r_lol9 o_l + qltl; _a4alr} E,r. u_!d+d srl eulol

zl ft19++ gl. d*B F9 *dEol +tr+= €'t€45s giul .q-=
g .J+4 trlEg +!qE ,I"Jq .Jg +84 r-+el e'J^JEll€ ql

+6ll=Q+ 4+4.J 'Jj1= f;afi rjgulol z|oJ?rl9 *Bplzl "lF

E) .rtl -^ 
"j Sg-+- 'end'/lE 5iel telos ('re\og)ef 'part'ol el:: *9 mer,rs(lr

fPoq. root: PrP-)el 6iColol tl.



^I 
EtrI

-to-

"lzll 9ltrl.e) *^l "J*Fol 'Jsulol 9?q=_ uooq".l_E up{;}1
qt^J +^JHg ++4.J al-Jg -J +-lH .,/+= 3sul zlzlol e;l5rr
qE €+-J 419 +€ olfzl-olzlu.!. rLJ= <EJF€arTel..me

Health)>4E zlgg x|fr rjgul"l ?ol= d#q_e- +.Jdl +r. elrl
ol dg 'JeElq €+"tl^l 'l+€g szl6J + s= +.q,* e}lolrl

'g#g^ olg. ulrslc.ll p^l-= +_1 ^)l=_ *E6J .4olg.;jJ]litt
Length)>4E El^}= olql oJBJoJg r]]^Jqs us700s ollr$ zff og
oJHloJ"IZl EJsElq ?ol= *tatl il 9l4ror :_oJol4 H*zfrl :
Col4 a,JoJ ^leJH4 

rjsulolzf *g eg r}dolul reJr-} rJlsr1

"19 ?olzl r-slel €+6|q 7;1ll9e "l€ fr9"lC9 '*bzl :i-d
Tl ae s4

4^l nJ6H^l *rl= zlol olrlzizl 6}9 'l"Jzl ?E qq+El ?+j1
a]lo| oli ?glxlcl rl6J "JH]4 7l=2 frtr}. t+61 uja1l.r.l Bo15 I
rll apqs r 9"14 .lzlg i*4o14 ol]uNsgalQi r|{olQ. -r

J"llE g+6|_/ "l€ zlg9 EJeElol si= F.J4q 'Jeulolg ?
ol= ?zl 

=oJsEiil Ee"J+= 4.J + ?l4nE +H6Jtrl. rej4
^J'J+q dE'JTzl5€ 'Jsulq4= +oJ ,qig- qlAE +€g +3
-J + 9t+g qiqlqqq 5E !lglF+4 +E6fol 'Jstrlq ?ol5- +
C6I= *Bol ?*9 'iE flQ rJ+ +.q+ Extlts 'Jeul€9 zlts
4 rll_aul4zll si$ ,lbg 4_-_ As Ei6lrj= qllzl"J, raol g- uJ

,J9 -Je +Eg el+g + ?lrl='JEElq ?"lg'i*4 zlig d
+6}4.1rr rf* EJeElq= 

=€Hol 
frdz}s+ 94 €qE. Bolz| olg

4sE =qB +E 914. rils. Bg 91+.ll BlrJlaloJ rlgulol ?olzl

9) Leslie, \litch(2t111). pp. l1 1- tir.
i0) 2010,JE 6J,ll.

ttr "la =:.+'j.r*nl Euf lS**zl-.J ullB .lell-l ;1+= i+el ?J+ sre
'Je"lq= zlLJ 

^leJ=-ol1l,l 5.J 'J€el '}.JEol +ol,zll= aJ,Jol 93
'J.€-g 

.JX6lE^lrL gr-1rlol ?ol'l BE iti4l rtlall Ej;]lf rli 'oi;:;.jr +iiq{L-}. relrl rii= "Ltjll I)\A;lg=? ttrHli Lf= 111,3 !_.-
_2,.]-eJsl S1€9 g i S.rl"*l 'Jsolol9 'Jol.tl= 9ljtl'}Etc 3
*l +tr|it "Jq{El.



+s0lE0ll^l s^.10lEo_tr

elold + e]4 Eaag cl++a ql= 
=q *€. 4nl+. r_eeJa

F-o-=. +g 7fts+ tl]^l-==+f(netabolic svndrome)oll E6}] EJgtrlqTl

flo}zl:, ?ol zl*gl-J + glzlql. 7)+e SF. dd*4 F9 +g +1

eg e+ =qB +E glrl reJos flztlg ejgrlq ?ol7l diJlel
r-E+*Eil= r4_?. _s.zl6f= 'j*4 zlig=_ € f strl rE'J *ills
rJ ullo|,<JJg rel:l g4l^Jl_EE C* 'Js"lolz} golulzl 9*brtl : ol

+E €qI€51+. €4 'Je"l"lg 7l;g olaila|!. 9]zl"J EtlTjq=ql

SaJ 4*ol€9 *zl 9*4

2) o}*E^lZ:(apoptosis)

r-slg €tlg ,<1lg$ fr$oll zl.JFlu}-l !-= ";*olrl LtlE.4.J dF
olE9-g^J ,tllg:!.lr.kLil=Ezll. necrosis) olgol gi4 trlE+E4uI oJ*
ol4 4+-=. +=. "j+. 4^liJlg"tj eldl grl'J"Jo e +Eg= ^]g._l
I +4 +g .4Jlg?e_l rlrl Fe-e .rJJgzI 4g-9=i4J izlolLl 7l+oj
4-l Qa14 z]]^llE r-E+6l44 +9 + !lrl-= ?o14. ol!- nl==v
(R Virchow)E ^Jig€ilq4 ct-1"11..1 

=96191rl ^llg4^}9 g.Jg q
o"ta}zl"J g=+9" qE_ .Jqq-= €*zI r*94 Eg ,.jlg. ilgHr}= iJl

s=-d +g ^ll-s=zl i}flql^l g^J+rl.

HIE .J+ol S=LjlE E+6Ir ^tlgE ++ol gC-J i qlrl ol ?
+ 4l_sJ:d i}gBq-ts E9 ^Jl_s 

ilg"ll^] g{6}rlE oJc}. : cl,g4
ql €*zl ufs ol-$g_^llapOprosis)ol4.r:, ol-gpelJ- ole€- olol

leT0"JENoll ,Jl^19H94 lee0LJEll +H] ol+ qizlg 
= 'JrJg *41 5l

L2) ol-nE-tr^l ^ ,'ll'J9 Kcrr. .lFR,, \\'r'lliem, .\. and Currre, .\R.(1972)ql rl .l
I tl-grJ'. "The term apopt.rsls rs proposed for a hitherto littlc
l-rrcogrllzcd mechanisnr oi controlled cell deletron, u'hrch allpfars
to p1a)' a complementarl' br-rt opposite role to mitosis in the
regulation of anintal e ell populatror.r,s. Its n.utrpltological feature,s
sllgqi:st that it is an acti|e. inherentlr' pritgrarnr.ned phen0menon, and
it has bcen shon'n that it can be initiattd or inhrbited br.a r-arietv of
en\'lr.tnntent:11 stunuli. both phvsiological and pathrtlogicai".
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68 il4El*to-

Hq ol-+E^l^= 
^ll-*.zl FE44 ol4E llle e6ll itrq= 4j

g "J6Jq. "Jt+ rl'j9 C"1l +g aiJe d1l4_o e i€olzl uNE.rl

'qle€ llE4€lprogrammed cell death)'olep E€alzlE drl. o|*g-

^1^= 4"J+ atql^] gc+ + glrl

4:1:rl qlqlg g= j1+= olzlal 
=a^J+g dl zlzl-e F n 9l

4.r:r ;-lall ullol.'Jlgoll^i d.J!lg_e 9"lzl-ts 41. + gC43ql^l Bl

5- 3zJal-zllr! zlLlrlal 'J4Ll-= .Jolg 4lE=g 4lrzll7f afE %tB o

_e. ol-=-E^lr-E zltlol .Jq\14. ol= _s=g '*44 dl_Ez}'J

(utilitarian cell suicide)'ol4r +94 Eal elPg +^Jg oJzlE gtlzl
+ illg z|.1lol volalq ..8- !.^16'l= €*olui gel€ .llgoll^i ol

ilol i49E DNA*9 _9_+7}gsl€ + 9l_qE-e ^l3otl tsg .4jls?I

2-aE _a^l6l| ?9e+ +E6J + 914. ol='r-s+ .tJlgx|$senescenr

cell suicide)'olaE PE4. ilall el* dallzl l]9 4* .l#4l Ce +
,Jg 

"Jg- ^1l-g E+_o-s +tlol rlzlrl 9+7ll 614= €,*_o e +^J+g 4l

gSol als zl-$$ f;jalf' 4*o14. ol5'ole|{ allgz}Satrruisrrc

cell suicide)'olell PE4
EA ol*-erlo ul+ol Yslel €+61-= ag g_ezl ^ll+,irl9 43

^il TLzl 6ql;.J rni ril_Ezlgql"J 6l%l6Jtrl. + ol-syE^].= r.slel .J+

6lz1 9*g t%lql^J g^Jal= ?*zI l*ul= *ol4 + ol-+E^12- ol-eEJ

I '*l r-n+€ €€6k 't€- zl4d +rll6l4lE €!+= B€. + 914

3) ,JE4 zll*(catoric restriction)4 itllEfl trEA, +
^J ^l- ^ 

ol-g
O L:+ IL

lej0"JEil €rl+ql q]+ d.Jd =^l€ 
.F6]l^l 4^la} +i= 5"ll^l

_q6l;i +Hol f,ulafrl-! f€olEol qlzlqlllts E.EolZlLlq- "JH!"J=
.tl4lE *e 4%ig *9irl ulqlol d4+ "J+4 ilgE aBe_tr F"J
il ol* ?_s4 4l+ olEg rl4E9 "J1t"rl^-l rloFoll 

^rl#rll 
.J+9

Ill) I)ott..r.r. Chri,stoph-.r & \\-ilson. James(200(r). pp.213-2J



+501E011^1 8^.lolEo-e

r 914. drll EJ6]l^l al.r| rllaJol r-dl4'Jg += + flul-i ol$olQ

Qzfiz|zl Ei4rl d€ o e= 4luJxl zJl$ol u!] €+ eeql +q6l-=
+dzl 'jHE g€g i*a-l+ s€el ++El"_44c1 oj6J-3 += ass
44ktrl. r+oll^J rllg4"J frdzl BD_qA ^ll.=EaJg = + 914 \.E+

!,}fl Belol,&pathologv)41 rll{l z}gl qTllzll(naturat inhibiror)?l dlJ:l=

fl(Sestrin)9 $!;}914 t+r ltlclolla E44q\UCSD) ol-ol= .}il
(Michael Karin) +E-q ol+.111 d,6J9 €lP :r"i CfiCaenorhabditrs

elegans). }-eJ3l}ellDrosophila melarr0saster)€ ol+6}0l :'-nie} /rllrl

^l-= =€6]-= dn'Jl4l "_4c ,qi"J 7 tl^l tlulS zl4ol-"tloJ e.upr
el -Il4E'-le(Ton1a}o19 al*+€ '; ^Jl^Eil #dzl-ei9 +Zl= Ei6l
ul qlUzl 4l+ ^JEll"ll^J ANrpKTl EJCslqq ol= t-slg +E= ++
4l 6l'5-- slgg +4 elH 4clal "i* tlElql +*dlol 9€sl9= *4
tlo_l?rront9 ,-45 7l+sl^1e4. rel_L AMpKq g^Jnl= 9.48"4
d(ToR)g qrtl6lil ToRq gtrF+= A1\4pK= E4l6|oj ,*a E^J+€
g- '*=r1 +6'l rr"oli4el{l^l El"J 

^JlaFeJ frd"l-F pdglltsBl. ol

dlaFa f,r]zl-zl- €BolE g4+Ea r+4 +^Jsl€ *sa1q \-E+=

+T16l-= ?se 'J4t4 +E ^jl1trA 
g€ol ++ElE ,cNrpFJ'rl

3_.$ g€s+^14 tsl= *z1614l €rlj1 'J4. 3q 4l.treJ(Scstrins)

I ul1oll +dld= dn dg EA"J AMpKs+ roRg i€6J'= 'J+s
oJolz|ts ^l€g ql.J6l91E+. 

=rl4ql^l 4elggF"l ^i._E+l +='el
€+ FEaF} '; +.JE Fg Hzlolllg "Jt9 :-El,=. *sa]: 4.;1

fior,enveight). 4*ttheart failure). 
=4*€(muscle 

loss) FE +9 B
el4 t"lle+ Stlg !tre Bli6lrl= dol TlaJ r+ d6J9 ,q^1914

^rl.trag aEle s4'JEl3 r|++€E]€ +11+rl ron rl4"J€
+= *^J EJ6J iilgr^l 4+q1 ^J"H= +g'J4. el= Eq iJlgLll +,br-

g u]tr=.=4ol_= zllz,lalol A]ltrg agE Etlijl6-]+ i]-sE ztlc4+"J
dl-9zlzli:slautophagy') 4+g "J6ll6l"l ^Jl_gq +*9 7l+El^lZq
HElel +c'ri:l olEE €zlql €*aJ4. 4 ulE€cg]olzf r-46l-H itl

1l) Scienc-. Dail:'(\iar. J. 2010)
http: i \nlri'.sciencedaiir'.t-om/rcleases/20 10/03/10030 1 1.l22ilrt.hrm'il-;:
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g=4g +'J^l? + 9l= +€tJ:ARoS. reacrire o\\'sen species)ol
qlal g^d+4.r5r ,!lgg z,l.zl+5 1L+.ll^J *"l]'i. g_d'-r ?+ dJ,.rt_l:

+ol gc6J4= dol4 ol= € r_F+el f,"J"] ? + e;r+= :: +el
aJ4. ol=J4l ^il^trfl frdzl €Etel g€ €+= "l"lj -sl?:-tl 

=algg'J ao? -'€4. ^rli-E-fl ?l+e-l .JC"tl ?l= '-;.j r += ;j'

^FA *^I€1analog1')S +5q 
=+*ifisarcopenrarolui 

:-:<5-3:='1

H 59 C4+ \-e+ !BJ^J d$g ,lsg + 9]g ,lol;l; s-:=', =
ahL-+

r-Ele+ .J+aJ !lg. Lll+g Enl= + g^l zjl^l+ ol-sE/.rr- i jr=
fl *dzl ?gt +^Jili5 o1e Fol EF 44p_e.J+gc :,- =+ 9.lrl- 4olzl 3= 1]l-as 4-="t1.r,i .J+g:l 9l= _i+r 3=*,._
ldeath gene)oJ 'P53' +dzf= ^Jl-*..l-^l.= frf.a1a. ^llj.i,.'E :,:=:':-
g ?ol"ll o"j6}g zld € i 9.lrE .J4xl ql4 €i : 

==_. 

.=-.i:

g"JEg oJ zlzl €a3a+o.q= €Eg + Strl-= L| glrl j= 
=.i

A\{PKe} *4E"lA(ToR)^}olql^J .4Jl}Eilol ol€rtl r€"il ?j==
zl= "J + 94 'r;l-/ ol +dzl7l r}= rrJq oi{ 4_E4€. --?=
zl olzl s=rl-. "JrJg irEls: olLlr +l-E olLl+!. g,J ,:-:;=.->>

"Jr.l 4+-e. rl-$rJ $zfa|6J oJqoJ sol4

4) r-e+olE.E tls€A - dlol=eJ aJzlolE 5'

tlg++4 +fl6]-"1 +tr]trS rilg.yerg olgol af+ ri ;,:_ alcl

=q +zlolEolr} tsto'Jrll -d].1549 qlzJel t*s." 
=_'irbrobt:strSHlloJol$^l +ol4 .rjl3'zl$u}c} r-+{} rtlg.zl- e€6p| jlfri ?j;NrJ

9l+9 Hr6l9t4 + C"lTl ^ilg+gel gi= ri ,.!3;1-p ,.Jl-s= B
gg q ola] alzl 9*l +=q_= *olrL ol=jNl ,.r1_*.8€er +7} 'tl+gol 9.1tr1-= 7f€9 Hj'E -ollol=cl +2lolE-olel;. FrE4 L+ol"ll u+4^j

+g 3*^ilg4 %l^Jl_gql ulQ! olul ,tl6JEJ eggfz| z6ra|{ufi ol

EolLl. olzl.! -ollolg-q +Zl7l = 
itlgg rld=_ gol"Jc}jr t+6lzl

L;t fr:l zl(ir-ee raciicals. z]+zfrl ?. ;ir,*F lrL)eIlt5: -r.--_trf



?SolEoll^l 8^lolEotr

*. ol49 r.l a1ltol 4{4olzl 9*4 r4l oleJ* ^Jl$$gg qlll

= ^tl.E 
zlitj Lllql ue:e 9"1 g.i9t'l zlolzl ol,ulp llgE rl€'ll

zq+g *il5.Jzls g4rj 9lzl 9+rl

Qal ujaN,rl =dlol=rJ +?lolE al^l g^l "J6J ^Jlg7l,gg 
g6J+ +

*9 oer* olEE. g:g 4lleil +dzl €Erol= F 444.J r-El
6lll.]4 'JdoJ €414-s €€9q 914 'J+E ,llg^l2lolE(mitorrc

clock theory)E 5€9 zlHrl 49 dl-*-zl Bl -.llzir.l €+ q ol"J

€g$rll €Lf= ^ilEitrolf,The "r'ear and tear" theory)zJzj 414-E=

F+ +Elol€ol Ll-g + 9]4 €+ r-sl €+= 4"J{} €+ol€= 
^J-ol

E ++4olr +"J491 L]lE9.lz= +Et6l+ ^l4g ,q"J+tr}. +3401
-l 46J4.J olESol ,C+Eq olelal ol$S ;|ula|qi :-E+ zldql
Ell+ g3:aol € + 9lzl"J +B=ag olr_]tr}. olcE +ii7l r.sl 7l

ll l-l trg salol 7 !^L!o e :.1 rl 3o e Hl-6l7}r cl= il6lH-lzl91 rl'i
ol;)l alli.joJLl-= Folrl :"J# Ft olEol :-sl ull49 zluNa|ts $
g 

^}q4e_s ESol 9zl 9*9+rlel ?iol *H4_o_e _s+€ e+
'l+ 9e:rJzltlzJ alQ.

4^l4oJ +E.ll^l y*e- FE€6J +€- qlzJ C"ll€5Jg 54 4l^lrtl+
ol ^J+ql Ef,-ol $rli de tl'J *€- .J€91 ql4. :-elul 4rl 'ti
6Jol E-E ^l*qlzl 4*9zl "lHrl z}a "J*€Bql ol= f llr 21"1

<l .llHzl 41+g ,lE4.J 9l6Jg tl ll4 "JCCg"tl^l 4zl B^jdl
zl 9*r ,Jla141 E= aol f.{a|4 5€{} €al c}ol"ls= erJ*g
ultl 4zl-3 "l= + 914 qlL.lzl zloJ9 =|= *s4= lllsul.rl{ol
.J*zi dal +ulzl"J. z-lrlzllzll{ol i}flcl^] g a+ ddql^} +E=

=6_qe^! 
rtlE. :el;. zH4l9 f€9 qlt6J + glEl= c'+g olall;|

= "Jol f.ra1r1 Fge aldrtl^l-$g *+q +Eg €*g +E 9.14

relLl "JZJ9 tlll4^l E]]7jr-l+g F€-E fa4 4eq. fBil^.1 otlLJzl

"ll+ ol€9 "JrJqlrll +ilgdloll zi+6171 ?zl 9*4
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7: :tl = Er

4. +El+g++ Ls+el gql* ,'J9 r'J

+*zlol4.

+gg golrlo)<11 :-olE "J"J3l?l _11o;orl elaH Sxrl_"_g E3+l,lg fr4 r.nl.tl ql+ .JH]4"J g4g tsF F zlzl4 0lul--L- r-El+
tlg + S-o4(inevirable). +E 6lr+= \-slel gE4olel-!necessar\.)

i!4o14. rel+ ol.-l6J Czlg Ftl4olzlb ol,zlr] Cgql4_e_e ilal
ell "J-J i fl41 zl=-fe= ilrfleror oJillE r-d=- yl6J is.
fl.l. gE4.]4= i!'Jol g^J4seLi ol€4oe EC4"J g+.Jg
zl!{t9Ea! +€aBd 47+E= r-E}= "+= €L}14.J B=lol S,^l"J
-'j4l 5I^l \_slql rilal€ "J'Jol g + 9lb aol ol^+ ,lE sq+
'l€9 c'-i9 4++4 r-.!+= €ul6J4olelr p zl=g t4g gg4
4lrBzl + +a^lE ;7IE Bul"ll rig:.941 E=g r]]5.4l 4a+
==. "JaJ4r.r oltol vole_l gzJg 7]rlE^l +gql ol=tri= c4g
Frdalszf €t ?zlal-471 il+el A]3 ^JEtl"rl ol_=41 EtrI= gE+
zrlolH34 €rJ€r} rqlli €"1+ rrl:B=lg qluJzl rlqlol €rll4q.tr-
zf$sll --t zi:.119 iljJl+] -\l +lt"rl;.j'J 3+€rl ri.l^.] ]Lsl=.rl
al + S.9-q €tl4.l;fr ;t-,.! '.jzig !-,J :.r.I:l rlE st+e]- gnlel
ollL,lzl iJ€]ol S,= ol,Jzi-?l ;qlil=,rrrt;|E t"lcl,.t+ ul{.;fr} _r;Jq
?lt ,rlnl"fl 9lq! dljtl,.rs, :;i.oizlS. *i ,.t+-J +E fl= oltl4
?l li€ rlllloll zlul-zl 9*Ecf-l 'j=+E:- g"J4 gal lzlle+ zlS
g€9 ril4i|41ts Ezl-ts;+rl

?lrJg gg q+g "J6Jg y+ol +=4 rel^l 3d B-l -dluj^J(u.ear

and tear) rJ olil 
^}+-J + H= €o e tcl *rj "J*Fol dd *r*ollzli $zJoe -H-= .J*g ul-xl fl!_;.Jszl. f,zlaJi ?ot] ul;lEtr

t.l olt 
^l+-J + 8t= r,i+4 ++g *4= "JAg 'J€*rtlqt ut::;

Iiirkwood. l'om( 1!lll!l).
Iiirkr-ooc1. Tom( 1!ltl!).

p.i2.
Chap.,i

lril
Li; '''i'he unneces-sarl nature ::
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<Abstract>

Science of Ageing: from Idol Theories

to Common Theories

Choi, Jong duck

This paper presents a critical argument against r0sy expectations of

the ageing on the basis of ideal theories. Dream of Eternal Youth lasted

as the greatest desire of human being up t0 now from ancient times.

Modern Science is trying t0 find out for a longevity and healthy

ageing. Biological medicine therefore ts offering s0 many advanced

theories of ageing in order to acconplish the physiological _eoal, I

called them "idol theories" rn a vierv that they can get into commercial

tools unfortunatell,, Some theories of ageing might turn 0ut t0 be true

someda.v. But surel,v rnany' of then that claim to solve the problem of

ageing ended up Just ad-hoc componential theories. In my article I will

show that the so called "idol theorll" could not be a one-to-one

correspondent theory between theor,v and symptomigene on ageing. The

goal of this article is to search for the possible correlations among

so-called idol theories and cone up rvith a new insight on ageing both

scientrfically and philosophicall,v A lot of ultrafashionable idol theories

can be necessary but not sufticient conditions for the scientific

explanation of ageing. Even if we had a bunch of sufficient theories on

ageing. we should also har e another theory of comm0n sense $'hich

our real Ife depend upon and is derived from. I will argue.

Kei, Words: Ageing. Tamed Species and Field Species. Idol Theories

and Common Theories. Telomere. Kirkwood
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