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o5 danlo] Zold n|X|e e LolH izt 10015E 50th74] <]
ARYN=17)= A CE AAsGiTt. ARl wet AdFA ¢, 25, AAEE 2 s2sd7t ol Ao
S UERI(p<001), AHAEE AR w2 frold 2fo]E UEhIThp<001). AE-S AT (=787,
p<001) 9 &2n]o] Zo|=-781, p<001)} ol 2o #HHAFS R A= el whe} 100 (p<05),
20t (p<01) % 40T(p<.05)= EZw]o] Zolo} sl =7} el 5o #dA s YRS AAAE 2} &
Znjo} do|= 40tellA ol o] A S YERIATHp<01). AA| BE dgs ez FAg 23
gdz2njo] Aoje HAAFAF, 61?4 dof frold gof FAFLS Yehlap<00l), AAAH} fold g
A YeplSItp<001). 2224 02 A2 HTA e AAAE 9 d=n)ojd] Jas i, ARl
£ da2njo] M= vAE gl g7t 3 A71e A BT dZnjoje] fgkE ), A9
AFE N7 40t F3E 02 ERkTE whebA, %38 A71 e veks & sl
dZnjo] 7HES oiste Wol, ki o] ¥ dZujo] Zo] 7HES sty Y= AL &%
< &l AHAEE Belste Aol w3kE ek ol 2 AR AAste Holth
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d2no]= G Tk HXe 5% DNA-©
W2 E3H| (DNA-protein complex) 2 FHFZ<1
A7 2 QB = (hexanucleotide) 2 FAET
dZro]= DNAS g EA|o A on
Z#okAl Fall(nuclease degradation), Al
o 7+ §%(end-toend fusion), HE
(cellular senescence) Z5E GUAE Hga}
AAA 9 HE(integrity) ? <HHAS FX18=H
A9 Agg gtk (Mather, Jorm, Parslow,
& Crhistensen, 2011).

ARAR AE oA dREnjole FEA
DNA &4 Al A 71 (lagging strand) 9] &£
Agk BAl= Qlate] ZF frAF AZEE (mitotic cell
division)n}th HA14 02 Folx|7 "}, & Zujo]
7k FopA A HH A BA9] w3} Ae7h i
o] A 371 A e AX AFEE e HB
2, Yo7} S0zt met Qzte] Bx widS dg
njole =gla YAHow FHopAA Drk(Mather
et al., 2011).

olgfgt dznjof= A1l A%, ARlEH A Y FAT
e 54 Wl sl = F 2 s A Ann v
Z¥=tHDe Meyer, Rietzschel, De Buyzere, Van
Criekinge, & Bekaert, 2011). 53], BTk 221935
g ABIREYAS K] (Furukawa, Fuita,
Shimabukuro, Iwaki, Yamada, Nakajima et al.,
2004), oA tiAtel el tedt 7150 oblst
of wsle} HE A SAP|EE(Greenbergs &
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Obin, 2006: Hotamisligil, 2006), ®&wjo] Zole}
o] Sle Aom Husflth NPATES AdE
A5+ Miiezzinler, Zaineddin, & Brenner, 2014) 2
A Ag7gele} danjo] Zolyt 9] AAIE THe
AR Husi9ithBatsis, Mackenzie, Vasquez,
Germain, Emeny, Rippberger et al., 2018: Lee,
Martin, Firpo, & Demerath, 2011: Njajou,
Cawton, Blackburn, Harris, [i, Sanders et al.,
2012: Nordfjall, Eliasson, Stegmayr, Melander,
Nilsson, & Roos, 2008). 22} B|vkz} dz2rjo] 4
o7} o] glths $7HAl-Attas, Al-Daghi,
Alokail, Alfadda, Bamakhramah, Sabico et al.,
2010; Aviv, Valdes, Gardner,
Kimura, & Spector, 2006: Bekaert, De Meyer,
Rietzschel, De Buyzere, De Bacquer, Langlois et
al., 2007  Bischoff, Graakjaer,
Andersen-Ranberg, Vaupel, Bohr et al., 2006:
Diaz, Mainous, Playe, & Everett, 2011: Kim,
Parks, DeRoo, Chen, Taylor, Cawthon, &
Sandler, 2009)% ¥ar=lo] H|gi} dgnjojo]
< o7 B8 Tzanetakou, Katsilambros,
Benetos, Mikhailidis, & Perrea, 2012).
ol2fgt ATH 19| BUX|= H|ut} dZnjofo]
A7E A firo] metAE Gik W] ol
TR AlEadge] Fagh qFdARI], HE
A2 2178 Al wsle] dlzn]
2 Aoz HudtYeh & Wang,
, dzwjo] dol& Yo|, AAZFAF, 8
W3 A g 2

[¢]
25T 99 AHYE 7L
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Aoz HusAtHDu, Prescott, Kraft, Han,
Giovannucci, Hankinson et al., 2012). Z22y
A dEZnjo] Zo)o] AP 15419 Had
AoMe A Az} d2njo] Zolo] o] §l
3 (Mathur, Ardestani, Parker, Cappizzi, Polk,
& Thompson, 2013), F-=HTH18-324)lM =
A A mhE Zlo]7} glo
O'Brien, Nankervis, Denniff, Harvey et al.,
2013; LaRocca, Seals, & Pierce, 2010), 537
SHE5-T24) ARt Zlol7h e Zlo® Kk
o](LaRocca et al., 2010) &l w2 zjo]7} 9l
08 BaEdet, wfebx Aol mE 419 A2
E“EUMQ RS dobe F ool et &g H]
e Aol whet Aozt glemE (g ket
2020) ¥kt dlznjoje] FHAXE Aol wE F
Ao| Pz}
old] o] A& 10~50te] A& ez <
Aol w2 v AHAY gl dREn|of
old X Y Golr At HAAHAT

(Denham, Nelson,

iy,

I. & ¥

1.
o] A7= 10th+E 50th7kA1 9 AR (N=177)

M A

= o

HI

< ooz AN daAES AA A%
g oRi AT 197 2344 4 ¥l gle
ggoz AAElth AT A2 Ad tRrsd
o i
H

T =
=cl>l=
ofj
M
ol
i
oH,

re
—
il
o
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AT GRS AA AE AR YRS AR
& 25T T2 U I AA A7) dfdx
4 (InBody 770, Biospace Co, Ltd, Seoul,
Korea) & o|-&3te] S43a5itt. dlelsde= B4
T ZHm o} A= F7]ALo]9] E=d

25kg/m2 o]AFe] ZA$-= njuto 7 %%’5}913’_, ©
ot siglEd7} 85cm ©]/del A5 (tlsh] ety
2020)% HjEo @ BEalet

3. 9=0j0f 20| 24

HAAAE 3] Aol 10mle] 4L )
galgltt. B=rle] dol= DNA 9= DNA 5%
FAE ARl Ao R BAlshs YelE o] 43t
of BAM, AEAe Hslel DNAY F3E4
(fluorescence)= A3kl single copy gene
numbere] gt A DNA repeat copy
number (Ct) #t& Falo] 2|9 DNAZo|E Z4 3}
= WS o]&aigith. dEnjo] Zdolo FFEA S
98} Real-Time PCRZ ©]€3} Cawthon,
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Smith, O'Brien, Sivatchenko, & Kerber(2003)

o ofgf 7]=d WS AHESI single copy gene 5. MENe|
numberdl| gt AHASl telomere repeat copy 2 a1 27 245 98 SPSS WIN 23.0
number (T/S ratio) & Talith. WA Real-Time ZRadS AlgeEglon 2 Qs et Bt
PCRY| & Hslel 2709 DNA A< 7R o} ZFAUAE AEsioitt dfd w2 4474,
3|43 standard curve® Tk, 22 DNA A Al AE 2 dgZnjo] dojo] Ao]E dolH7| ¢
5 3y FA, ud FUe well positiono] & dLHFEA (One-way ANOVA) S A5
=% 319tk Melt Curve graph¢t Standard o} H]whh A8 g dgnjo] Zolo] AA &
curveg 18 ¥ A sz mE DNAS mean Floj& 24 #A 4 (Pearson correlation) E ©]-8-3}
terminal restriction fragment(TFR) lengths of AT AFEASL Scheffes o] £381% 2
o FAFE Fated reference DNAG| tigt 2 1 2% o2 g=.0590M AZ3I% .
o]& +A s
4, NHAE 5% . 2z}
ARAEE g8 HUAAEAT HAle Tt 1 olo| M BT
A7](Vmax ST 1.0)E ©]-&3}o] Bruce protocol
(1973)2 A3 BE dgAse oy 4 1 HATdER
Aukrs} sEwsE 342 B o Al 2HY ARl & AAFF9 Aol (F DI 2ok
= gelsta AAlsiath. &5 B SRkt Zﬂ]@; 15, 25%, AALE 2 sesdrt 99
7kt 98zt VO ub Aukert 37kt & ol WhE 7o g Aol YERTH(p(.001). AFFA
1 G FES FAAY FZe o o) & F A%, AFFATE 10t 200, 30T, 40,
TS A B 495 AUy =2 7o 507 Y3 ARl & vER e (p(.001), 20t
2 AXSIATHACSM, 2018). 7F 30t (p€.05), 40tH, 50t (p(.001)<} <3t
1. (IARESQ & O MAT4 H
Hl 10t(n=28) 20d(n=27) 30t (n=25) 40t (n=34) 50t (n=63) 94 B4 pgk
o] () ‘ 1343221 22.70£2.77 35.442.71 46.47+2.43 55.92+2.39 001 251
TP It) 005350 201285 B56% b 0829 5" 254l 5T (00460
%% (kg) 21.23t5.02  20.00:5.99  32.84+12.57a* b 32.846.96a™ b**  37.52:9.81a"** b* (001 009
AAE(%)  19.09:9.61  25.3745.34a"  34.40:9.67a™* b**  33.65+4.79a"* b  35.686.18"* b (001  .012
S2lEd(cm)  66.65+11.38 73.7248 T6a™* 83.68:8.15a" b™  82.59:7.61a"* b 83.70:7.26a"" b** (001 032

a: 100iske] Aof, b: 200hske] Aol, B pgk: dHoz BT FA "p.05, **p( .01, **p(.001
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Apol 2 veblth, 25 10tk 20tH7F 30t
(pC.01), 40th, 50tH(pC.001)¢k el Aol &
Uebdoh AAEES 10te 200 (p€.05), 30
o, 400, 50TH(pC.001)7F Felgh Aol S HER
L, 20tH7F 306, 40t (pC.01), 50T (p<.001)
o ol AolE ekl slelede 10t
30th, 40th, 50th7t frefgt Aol HERSl
(p(.001), 20Whst 30tH, 40Wh(pC.01), 50th
(p(.001)7F eIt Aol & YRR ST

2) aE#2 & d=z0jo] 20| H|

e AR wE Adsyt d2njo] 2
ol (¥ DI 2t Aded 10u7k 200
(p€.05), 30dl, 40d, 50tH(p(.001)¢F ol
2ol & vEplleH, 20th7F 30T, 400, 509t
frelgh atol& YeRTH(p(.001). B&n]o] 2o
= 1007k 309, 40tH, 50the} fref gt 2fol & 1

Huls H(ml/kg/min)
60

50 a
40
30| [ 0 B st b aw besr e pes
20
10 -
0
10cH 2o

2=20]0f ZO|(T/S ratio)
1.6
14
1.2

1
0.8
0.6
0.4
0.2

0

10CH 20CH 3000 sorf  (EF)

a2 1. A mE MHSHL E“EE||01 20| bz

ERor (p(.001), 20817} 30t (p<.01), 40T,
50t (p¢.001) 9 o]t afo] S Yebia, 30th7}
50th9}F fref 3t Aol S UERATH p(.001).

1) eleiz} bt
93} vjiate] BEYe (13 29 2, A
ARBAL (=599, p(.001) 2 25
(r=569, p(.001)3 §la o] BAXRS U}
oo, Aen s 9 denlo) golg] Bl

Be (23 37 2o, A AR (r=-787,
p(.001) @ d@vle] Zol(r=-781, p(.001)%}
$oa 29 BANES yehiglc

A 2 g=0j0] Zo[olo| Ry

re

K

o
NN

H & 2 X 4 (kgim2)

100.0

2l(em)

52|

L 1]
0.0 o8

400

)
J2 2. HE H|2to] By
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60.00

A 52 (ml/kg/min)
N

H20]0] ZO|(T/S ratio)

A=(TH)

AnsE ¥ 9=20/0f 2ojo] By

O3 3. oEn

2) Ol H|oH A Y 220j0] ZOoofe| RN

@ R, Ao 2 dzldl Zolg] B
g GE 29 2t 10U (p.05), 2001 (p<.01)
240U (p(.05)= B&n|of dolo} sleEd 7}
e 8o HAAS eic), Aol Qe
o} Zo]& 40l 2] 3t o] HAAL YR
thp(.01). B3 AA BE d9S ez $A g
Az} d2njo] Aol AFFA|F, sl o
E 2. ol2id H9t AMEF ¥ 20/ojo] BN

d2ujo] do] AAFAF ey A A
(T/S ratio) (kg/m?)  (cm)  (ml/kg/min)
10t (n=28) -.311 -.470* .060

20t (n=27) -.298  -.695" .276

30t (n=25) -.261 -.103 277

40t (n=34) .164 -.375" 464
509 (n=63) -.021 037 .040
AA(n=177) -.531*** -471*** 633"

* pC.05, **p.01, ***p(.001

g & #EGE Yepa(pd.001), A=A
Fof gk okl #AHAg-E JERIATH p(.001).
NV, =9
dznjojs ¥t 10bpde HoH
(Lansdrop, 2005), AlZ5-Ho] 912 wjnjc} el 2njo]

o] 9% o] EAEA] Fsled 50~2009 DNA =
Y QE|E7} 245 o] Aol7h 3t ZHAETH Counter,
Avilion, LeFeuvre, Stewart, Greider, Harley et
a., 1992: Harley, Futcher, & Greider, 1990).
g Znjoj9] 74 Hl&-E Ao wet Ajol7} ek
], W2 viid 14 1bp7F Hastar 44E 9.6bp7t
Aasle Ao® Hu¥tHd'Adda di Fagagna,
Carr, Von
Zrjo] 2

Clay-Farrace, Fiegler,
Zglinicki et al., 2003). Hz}xel &
QA Eeto] T o] HawA| Reln gAaAe| &
YT G B XS FF(apotosis) = ke A
< 9ugk(Blackburn, 2001: McEachern,
Krauskof, & Blackburn, 2000). wepd, Zx3d
dlo] -2 "anle] Zole w& ApgEY ##Ao
31 (Steenstrups, Kark, Verhulst, Thinggaard,
Hjelmborg, Dalgérd et al., 2017), = #l<jg
RE APES o] w2 Acs HuHid
(Rode, Nordestgaard, & Bojesen, 2015).

o] AFlNE AFo] F7I3t izt d=Zn|o]
Zol= 10t 1.2940.01 T/S ratioellA 20l
1.19+0.21 T/S ratio, 30de] 1.01+0.19 T/S
ratio, 40tel 0.89+0.12 T/S ratio, 50t

Reaper,
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0.80.14 T/S ratioZ AR CZ F+asle A
Z Jehgon 10thek 20t f2l 3 Aol 7} §l9
AeF, 30thHEl= 109 20the} Fejgh lol &
Hof AgdFet LA ste 23S VehfllT.
danjole dAFT A AEY 2| JFE e
dl(Wolkowitz, Mellon, Epel, Lin, Dhabhar,
Reus et al., 2011), YM3AQ d52 WE 19

WAE F7PIFeEA dEnjof 2ES 2347

&9 10

il

3(Samani, Boultby, Butler, Thompson, &
Goodall, 2001), ABIAE# 2 dEnjo| S ¢
el Lol AHE 715E B 2L
TS GAAA AL BA A Do} 1EE %

AAANA DtHKurz, Decary, Hong, Trivier,
Akhmedov, & Erusalimsky, 2004). w2hA H|

Tro] ASIAEYAE ST TARl 45
HE UeR)7] Wl dau]of Zo] 7t} #do
S Aoz AAEHAE(Nordfjal et al., 2008).

AAFAF, AAE 3 slelsd7t devjo] 2
olsh o #AEPE THE Aer HuHglow
(Cui, Gao, Cai, Qu, Cai, Li et al., 2013), &=
FAzAL AHHoz dano] 7hael Fol
Ai s FAA7e ZleE HuEflt
(Moreno-Navarrete, Ortega, Sabater, Ricart,
& Fernandez-Real, 2010). ] Aoz &=
nlof Aol AT 2+ 1.12:0.18 T/S
ratio?ld] Hlsle] ZA|Fe] A 0.93+0.23 T/S
ratio, B%H1 735 0.8740.17 T/S ratioZ Yept
H|wto] Z7gte] e} Folxl e 208 Uekt &
3], AFe] F7k} HIRhE o] o} Aiglo] HlEn|of

ja
O:

-

r

Li, Srinivasan, Chen, Kimura, Lu et al.,
2005), 184 o] %€ wWE AFY| 7= 9|
of e FAAIIM, B0Al o] AFETt
15% 17391 745 B &n]o] dol7} Fople Aom
HaEglet o] A7ex A4 RE d¥s e
A A3} dzjo] Aol AAFAF, sl
o} ek 5o HEAS el (pd.001), A%
g2 BA g A= 100, 200 2 40thellA
T 2% - ofe] g o dmnlo] Zoj7t 5of ¥
A vehisle), wheba 32 2719 ke 7kt

o] Zolo] G F3 FolFoIE 447

M

r, Puterman, Na, Lin, Epel et al., 2011:
Mason, Risques, Xiao, Duggan, Imayama,
Campbell, Kong et al., 2013). o] dllA 15
7kl weh AdAe] felsiA Aashe AR
Uehstor, AdA=EE 10t7F 2000 (p€.05), 30
o, 400, 50TH(p<.001) ¢k frelgh 2fol & vERl 1L,
20th7F 30T, 40th, 50thel fejgh Aol S viehd
AcH(p(.001). Fet, AlHAEe dznjof Zolg}
frofeh ko] s JERIUTHp(.001). B,
AREE EAg A3} dEnjo] dol= 40tfoA
frof g &l HR g2 EITh(p(.01). o] 9 2]
AT AHAHY} dzn]o] dolof Aol
R ghe 22 gEno] Zo|7} &4 e
=] wesh} AWo] AeH Fe7t of7] mEoR
AAEATH LaRocea et al., 2010). &, d=z0]of
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AMe v A% F et
A7) dzmjo} Zold ¢
om, 40te] A S7ke 9|
Hale AoZ et
of A= A¥ETS
17379 BA 22 4
stot, 10thHE 50th7HA ¢ %<
Aoz AR S St AXE =3kef A EY

dzvjo] Zolg SAste] £48 A7z 77t

Wgez AAEgen]
ol97] W] A@Ho]
A o 4

Atk ER, BF He oIS Mgl e 4
FYNE B3, B A7|E Hgte] AL =
she] AEA davlel Lol 9FE Fu, 34

A7 AeAE e )7t S8sithe 295 Ve

W W, e A1 HEe 2 Bela
A% 2 o3 S Blake Ro| A

7ol dmnlofe] FES WAE AL AE 13
dste Mol 2 Aog AAshs uloltt,
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Effects of Obesity and Cardiorespiratory Fitness
on the Telomere Length in Women

Yun-A Shin(Dnakook University, professor)

ABSTRACT

This study examined the effects of obesity and cardiorespiratory fitness (CRF) on the telomere length (TL) of
women aged 10 to 60 years (N=177). Body composition properties, such as the body mass index, muscle mass,
body fat percentage, and waist circumference, and CRF differed considerably with age (p<001 and p<001,
respectively). Furthermore, age exhibited a significant negative relationship with CRF (r= .787, p<.001) and TL (r=
—.781, p<.001). TL exhibited a negative association with the waist circumference in women aged 10 to 20 (p<.05),
20 to 30 (p<.01), and 40 to 50 years (p<.05). TL exhibited a positive association with CRF in women aged 40 to
50 years (p<.01). Furthermore, in all participants, TL exhibited a negative association with the body mass index and
waist circumference (p<.001) and a positive association with CRF (p<.001). Overall, age exhibited a strong
association with the obesity index, CRF, and TL. The waist circumference of the obesity index affected TL of both
young and middle-aged women, and CRF affected women aged 40 to 50. Therefore, obesity management from a
young age is the best approach to prevent TL attrition after middle age. We proposed that the improvement of CRF
through regular exercise can reduce TL attrition with age.

Key words : obesity, cardiorespiratory fitness, women, telomere length
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