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= AAolth olgil =l AT Frhgel we w32 AF Aol F7t

A dew EAQ Ao AujE & F Utk 20199 BARA R €]
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=107 wASH Frkske @R ko] A AAIA o ® welel w3
AT7F ] o] FojAa glon w3tE WIET F Ade FAAE WY
of €l=Zulo(telomere)til WS AU HEvjol= AEAAL] GT&
@3t DNAS] x7bolm, o] x7zto] Zolo wet AygAe] o] AAHrt
(Edwards et al, 2017). @ zujojo] #3 AGE= HARE dAA7A] A

a1 9l om(Vaziri et al., 1997, Paul et al., 2018), DNA®| #3F <I-to]7]
wj ol oA 7kA] AlZF @AY AF= KB Y tH(Muezzinler et al., 2013; Paul
et al, 2018). @2vjoj= AAA Eo Xt dom G2}

_?r
E4HA $ES wEds 43S @rkBlackbum, 2017). DEvloje] W of

F gzo] Zolo] QL MAE adlel U@ G ATEo] AAH I 9
tH(Honig, 2006; Yaffe, 2011; Rode, 2015). ©@2w]o}7} &S =QEAdF5E of

W QA FHEHe] o HEATE A7 dew(Yaffe, 2011), 574 F3A o]

AE 7H AMEE T o #S da2ZnoEs 7 Abgho] AR E 913 o] 9ujy

=t A3 A3E W FE tH(Honig, 2006). T3 Rode(2015)% 64,0007 <]

AHEES e r dRujoE SAHI Ay dazujojrt #SFE o 94 A}
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g2ulo] Aozt AHe] Fad FRO It AL FwrHsta gk o
Wk ofyet HZoll= dmEuo] dolrp dxstolwHo] Hojdte= AoRE HA
1 Qo™ (Zhan et al, 2018), @=Znoj7t o] #E A, L=slolmH

o] ¥l ZA YElwtal B st (Zhan et al., 2018). =

A Arkd wokE %E S Adn wse dnsel e AW w=d oy v}
53 Ao B 4 )

ddEel = AWS Aviga & 5 gloy, A
= AV BrbE] el ool Fasid. 53] ool Jhedt tldAe

BEAIAZNE & F Jvh A=A FN = AGARA =sof Awf 7] Apo]

, 201D, SA7Is Fele o Awigtar & whE AeA] g2 AHE
stoh(Petersen et al, 1999). A XER1A|Flo] 54 F st AA 759 A3
o} A F o] U gasWA A &S Hol: Ao = (Pagani et
al., 2017), QX715 A&te] WE A 2o So] oGz Yo} ZHI 7
S AlA A e)ate]l 9¥S FwWkTH(Boripuntakul et al., 2017). L322 X
mje] Wb QAlS wofsto] o AR5 fAS At AL Wy TaT
. 2005), AEEHRE ST F Atk HlA 27l
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o] Yetdtiy Hi¥ i th(Hardy et al, 1992). 18|31 &=3slolmr 9
A=t A 3%7F =¥+ BDNF(brain-derived neurotrophic factor)w 4178 A3
of Ay wadE "Hdete] AA7tAACd Fad 9 v HuHdy
(Donovan et al.,, 2008). T3+ Talbot(2012)2 IGF-1°] ¥ =s3slo]wH o <lX]
7% Astol AAFoR Holgitka B g on Mateo(2006)E &=alo]w]H
3kxtoll A VEGE7F @Al YErstithar B uskglnh o)A@ g=stolmg o] €<l
S 9hel7] 9% e AgEo] M AN ofF] A3k Wy 3l A

a ek F Av) wAFE FEAAGe wele] F7} HoldsE Avj@

AAN7AA A A o] wle] A e thFe AFAITE By
3 A (Winslow et al., 2011; Jevtic et al., 2017, Long et al., 2019). 53], 1
< FAEol gla qbdEA & 5 e WHoem Eo] FAEa 9l
(Okamoto et al., 1992; Van, 2008, Gates et al.,, 2013). 72 &2 & ¥ T
Abe] &gstel HER{ B AAAE B4 #HE F7FA 7] iL(Okumiya et al,
1996), €& He| vHAS F7HAA

A THOkamoto et al., 1992). T3 EHIPe> =919 L€y A58 FA
e FHAA wRle g EF5 58S =olFi3 (Halverstadt et al.,
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BEJAG N 7IEANE L AT FEIE g RT sk X vl ek
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gith= Holth(Albert et al., 2011; Peterson, 2007) AR el = Az
& JheAdo] dnknelol Hlg] oA oR A WHE AN FA w4
HOPO] ,

7hegh AWelr] wiite] A oR Fadk fXd FAJHLSH
2016). 6541 o] Al AmpAde] 1
10~15%° A w7} @A =3 6 d 5k =2 e A 80%7F A= o
o= A7 237 2 aE i th(Petersen, 2008). A EAA Ff R @S ufj=
A A5 (activity  of  daily  living, ADL)°|Yt EFAANESH
(instrumental ADL, iADL)ell Fei7} gl w52 AAAs7E A A8 s)
RS A w03 AT dxstolmy Ao F3tol| st S T
AE7E X8 fArh(Petersen, 2005). 7d =1 Aol ok X mjeke] AvkAel g
T A3E AHEd gF3 2o AR ool 7] AR do]rby]
10d AFE d4A o] veEdtie A5 A %o (Peterson, 2014), A=
AP 7 74A] A7 BHAdvkes Addtd 237 A AtH(Albert et al., 2011).
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dzafolmue Ha4g el 4 £3 99 F suoln, A AAHow

O WA e ARdoen Fad $F WARAZ Avlet AAHBA
A gko]tH(Nichols et al., 2019). &=3lolHy 2 Au|& do7|= 71 &3 F

P4 HABow we HAs wiste] dAAow A= At SHolr

(A2 A A AE, 2014). Z7]el= 72 A2 do] o

2 woltyt BAAow A W

A5 AL o] Fas HAE 545 7EAAL flo] HAEe] AbEe o
ge moEN dxstoluy FAAES FIAIZIHKosik et al, 1992). EgF
BDNF¢] Fwe dzxstelm® 3z g Fmlx e & 7hxl gkt A ZHagh
T2 7F e o™ (Kim et al, 2017, Qin et al, 2017, Ng et al., 2019;),
BDNF¢} B-amyloidite] 2HsE #A7F &= ASZ YeES T (Mori et al.,
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2021). IGF-1(1&Ed A3 RS d=3toluy Sxjo A AA HE

] (Kang et al, 2021; Kim et al, 2021), Xu, (2021)5& @x 2 ¥ x99
IGF-1 o] d=stolmH e A Aak 5 o] xlafo] hgh zHA 4 <l nh
7b d  Advka st VEGF(E 39 g4l ah) = d=xstolmy $kxte]
Gatoll A AE APES 7| ufitel ¢xeto]mH
AZEHHMateo et al., 2006). =3+ VEGF 7}+= B-amyloidE < A &}
=< T HReliga et al.,, 2013).
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ol frth(Blackburn, 2010). @=2wH|ol= HAAe] EREo e 94 AgoR
Aol oS A4 988 vt S5 AMEAAY 9TE& @8t DNAS
zzZtsolt. duvlol= dvtH R A2V FS55 ok Ha, drvolrt
th 2ol glojAW Mx g AbdatA fvH(Chan et al, 2004). 2Ewoj7} 4
T35 Astdes A7 2= vt Hoinig, (2015)52 22vo7t d
= A¥es Ty o, LI (2003)5 2 1434 A3 A
70 Abgrol &2 Alg R e tde As dSetdth =3 Rode,
(015)%5-& 6W5AE S YHoR dARvlolt 71 49 10%T Bk He ot
10% el A A 2 ¢k AAgEe] 148 =dte A7 2945 SR o
A drvjo] HolE AA FA87] AelMe T2 U, 2EUE FUA
F, +5°] Ath(Puterman et al, 2010). ©] FAA= 7Hg &7AQ0 WHL
A A Fsolgta o AAGES HWol s Abge kol AW T+ A
Eo] #Eeg sk AlEEY HEvojrh Au w3tk 9doly =EUE AT
A% ot (Puterman et al, 2010). =3 H Lol = Gxstolm 2 Adto] gl
= AFA3E59] Yo 9o (Scarabino et al, 2018; Yu et al., 2021). €&

A5 dzstolmH f1Fo] AA YehteE A5l 2
=31 JrH(Damjanovic et al., 2007, Cai et al., 2013: Forero et al., 2016;

zrjo] Aol7t ¥ #H&

Scarabino et al., 2018).
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B AT AR E SA A4 ARAAS SEAALS o835t Y= 654
ol AL Foll Al oAl HTHE e AEQIA o] =91 40W-S A3
o EA 209, S5 20 o R F 270Fo|y, ZF 1Fo 208H R
cbEste] wiAgstnh AT 71 5 6] gEte) 3

of A% AU ATWIR AAH HAe

<E 1> AAA 54

Control Exercise

(n=18) (n=14)
Age(yrs) 80.35 + 7.52 81.16 + 8.38
Height(cm) 1545 + 528 155.85 £ 7.15
Weight(kg) 57.48 + 10.26 59.17 + 8.19
BMI(kg/m’) 25.84 + 3.66 26.52 + 356

Mean+SD
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DI 713t

2 ) 7)7k 2019.07.01. ~ 2019.09.29
A 24 2019.10.30. ~ 2019.10.30.
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SEZTZIY2 (21~48F 2020.04.13. ~ 2020.11.20.
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5. A5 A g

Statisical Package for Social Sciences(SPSS)

T
5

eI

1

A

Ao
version 20.0

=

&3]

o

KeN
=

o] t7 % (Paired Samples

=

22!

ﬁo

i

vl X A (two-way  repeated

3 Ao s Akge] UER}

1
T

o

3 A

=48

[e]
=

|

measure ANOVA)

FSA o

S

p<05= AA
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?_15
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offt
15

213 AA7F Telomere lengthe} &=3slo)lmH ##&
Aztel WA= FFE HAFsH7] fete] =91 4 S FAT, &E TR U
o] 4857k, 5 33, 7025 AAstA Tk AFd, AFSol A A Telomere length %

=
& =3lolm W ## AR (B-amyloid, IGF-1, BDNF, VEGF) AAtg &4, #43

1) ok 4}

A AE A (19441764)014 A 5 (20641792) = SIFskl ot
ol gt ztol= YEA] Ut e (17.7945.62)0 4 A3 5 (20.15+5.48)
2 7 e frol gk zkol 7k YERSeH(P<.05).

flo

a9l 1% ¥l = p
of e omxm FA T 19.44+7.64 20.64£7.92 .263
+E5T 17.7915.62 20.15£5.48 005
Interaction(axb) F(p) = 2775
"P<.05
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2. 29 HA

1) Telomere length

SEwH izl i AP, AR 'z n|o]E nlalshy] 9l W R A9 EAREA S
AAE WA, Je W Aels EAs] fE €5 Reed H2A

A, RS o9l A EAREA (two-way
repeated measure ANOVA)S 283 fdtat 2719 AJazh-go] Yehb=A1E5 4183
o} 71 A3 <Table 1>3} 2t}

A A, A W ZolE Hlag 2

(Wilcoxonsigned-rank test)S 2A|&}

2 frougt F=F el A Zpol7t MAEHA] fgkom(z = -.28, p > .05), W=
T S APHET AL " R2uojr}

AL ATHz = -2.04, p < .05). & A, HdH} A]7]9] F&4E 2dE 4
Faul A Fgkol 258, frolgel 058t A YERY 7 W

b s Ago] vERA ekt

Lo,
=)
ot
ol
M
=
2
R
N
2
i
Py
lo
f

_?L
Ny
o
(o]

<3 8>. 5 1 A9 -5 Telomere length®] #}o]

Time
Factor Group Z(p)
pre post

Experimental 6.41+.51 6.44+.60 28

Telomere "
Control 6.64£.56 6.04+.44 -2.04

Interaction(a*b) F(p) = 258
p < .05, “p < .01, "p <.001, a=Group b=Time
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2) B-amyloid

AmyloidBell tigh & thxare] AP, AR5 vlatstr] Sl €5 F-ae9] A4
(Wilcoxonsigned-rank test)?} WHE5% o]l wjx] FAHEA(two-way repeated
measure ANOVA)S AAetal, 153 A7 118 Adaztg-o] frojnjste] Ja=-8& e
ZE AAEIAEH<Table 2>, <Figure 1> #a1).
A Ad, &5 JHe ol A Abd ato] 243+91, AFS o] 1.90+.55
2 Yehgon, Al7ld mE o7t z = 212(p < .05)E FAHOE Fon|
S el A AAARG AR5 ol AmyloidB7F o1 EATh xR A$ole
AP, AbSoll it Zfol 7t FAIA o R FojwlskA]l dkth(z = .97, p > .05).
Tk, JAgy A7) e FeAgS 253 (two-way repeated measure
ANOVA) A3}, F = 461(p < 052 F WFo Aazgo] Foug Ao=
FAHAE. F, A FJAAE 5 T Fove 7 A AmyloidB
o2 FouaA|= FAN F s FA

2 Hel Ao R Hol AmyloidBE #AA 7=t o] 59 a7t 838

<3 9. a7 1 AE A-$F Bramyloide] Aol

Time
Factor Group Z(p)
pre post
Experimental 243+ 91 1.90+.55 -2.12
B—Amyloid
Control 2.27+.56 2.49+.81 -97
Interaction(a*b) F(p) = 461"
p < .05 "p < 01, ™p <001, a=Group b=Time
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At wheh st ol e] GIF-19] Wst FA1E durr] 98 Jo f B3t vlas
%59 A4 (Wilcoxonsigned-rank test)S A8k,
b A1) dEAgo] yEehs=A] E9lEh] 98 WHESE o) A ik
(two-way repeated measure ANOVA)S 2A|&dcy. 1 A¥= <Table 3>3
<Figure 2><} 2t}

TAReR FFae AF Ao mFd wel GIF-19 #Hit o)zl 54
Aoz fFoustA]= Ldo(z = -83, p > .05), 7S AR SRIES]
zto] A9 AFART AT GIF-17} fAasts 242 ngon =440
2 FostA ez = -3.75, p < .001).

MEEE olgl WA RARAS B Aud A7l mE FEAEFS B

=
b
o
ey
o

sl
O
o

2
o,
AW
o>
-

o|\
ot

g Aol A T AR AEFE T F = 247(p < 0DE EAHO
gulge. &, 5T 4F &F Fo GIF-17F S7lsts FAE B v

o]
-
W 2w 4F GIF-17F &9+ A& <Figure 2>& &3l & = )

<E 10>, 15 7 AF A9 IGE-19] Ao

Time
Factor Group Z(p)
pre post

IGF-1 Experimental 102.37+26.86 116.66+£36.22 -.88
Control 136.56+37.85 87.94+19.25 -3.75"
F(p) =
Interaction(a*b) P
2247

p < .05, "p < 01, "p <001, a=Group b=Time
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4) BDNF

15429 A4 (Wilcoxonsigned-rank test)S 38 Je
wgh g A7) F g AAEs Aok flal wEEE ol A kA
(two-way repeated measure ANOVA)S AAsle] 1 AIE <Table 4>0l AAEHA
.

TAAC R FEwe 45 ARG ALSo] BDNEF7F £ol5oy, 544
o7 1 FAF FonsiA ¢kolz = -94, p > 05), FLE FEHE E 5 g
thowkE) thxa el A9 Ao BDNF7F 28226.08+5651.08% UFEFRE o, A}
Sl 21312.43+8026.43% YEbstaL, FEee A AR z = 248(p < D)=
AR Foud =5 ol BDNF7F #4ad Aoz e 4= gl

At A7]e] e Z3AEo] YHUeAE 24T dHESE ol HjX|

Aol A= ofnke] Fgtol .09(p > .05)& fFomahA] &gkt

=]
A

i

<E 11> 2% A% A5 BDNFe] Aol

Time

Factor Group Z(p)
pre post
BDNF Experimental 27215.71+6912.71 26833.70+6514.53 -.94
Control 28226.08+5651.08 21312.43+8026.43 248"
Interaction(a*b) F(p) =

p < .05, “p < .01, *p <001, a=Group b=Time
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Fev 2T o] AgS Hdste] VEGE syt WAst=AE £4817] ¢
& Aok W vaE 935 1549 24 (Wilcoxonsigned-rank test) S AA], Ak} A]
719l AoAg gite WHES% oY wix] EAHEA(two-way repeated measure

Atk 1 A3 <Table 5>of A|AIstd o, +414Q1 A}

z
<
=
o
>,
>
ol
e
M
s
ol

=4 Ay, 2eTd Rz Bl fouldk Fat Aolrh uhEhubA] ok
o} Eaoll A= Abxlel] Hato] 317.89+187.63, ARl 280.62+145.12% %
Aot FAE Eow, dxae] B AbFol Hato]l 330.61+162.70= AR
il 32355420866 F7lste Aow yEwth Hg BAHEA S F 3l

A9 A7) 7he] AEAE & =4 23 F = 21(p > 05 frefvlat

_\—i
et

<E 12>, 2% 2 A% A-F VEGFe ol

Time
Factor Group Z(p)
pre post
VEGF Experimental 317.89+187.63 280.62+145.12 -.85
Control 323.55+208.66 330.61£162.70 -12
Interaction(a*b) F(p) =

p < .05, "p < .01, "p <001, a=Group b=Time
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A 7ol =212 Telomere length®}

T 14 o= o] 48F3E 5 33], 70

o] AA Telomere length®} <&
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e el zkel B-amyloid, IGF-1, BDNF, VEGF
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Abstract

Effect of 48-week combined exercise program on telomere length
and Alzheimer’s disease risk factors in the elderly with

mild cognitive impairment.

Kim Hee-Jae
Dept. of Physical Education
Graduate school of

Sungshin Women’s University

To investigate the effects of 48-week complex exercise program on changes in
telomere length and factors related to Alzheimer’s disease in the elderly with mild
cognitive impairment, this study selected 34 elderly people with mild cognitive
impairment who are using the A Health Center in S-si. For the workout program,
weight training was 500m was conducted, and the following results were obtained
as a resconducted through gymstick exercise and using medicine ball, aerobic
exercise of walking 7m and walking ult of comparing and analyzing body
composition before and after exercise and comparing - analyzing the differences
between Telomere length, B-Amyloid, IGF-1, BDNF, and VEGF.

1) As a result of comparing and analyzing the grip strength after conducting
the 48-week complex exercise program, the control group increased by 6.21% and

it was identified that the exercise group increased significantly by 13.27%(p<.05).

2) As a result of comparing - analyzing the Telomere length after conducting the

483-week complex exercise program, it was identified that the control group
decreased by 1.11% and the exercise group increased by 0.96%. However, there
was no significant difference in both the control group and the exercise group.

3) As a result of comparing - analyzing B-Amyloid after 48 weeks of complex
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exercise program, the control group was found to increase by 12.22% and the

exercise group decreased significantly by 21.81%(p<.05).

4) As a result of comparing - analyzing IGF-1 after conducting the 48-week
complex exercise program, it was identified that the control group decreased
significantly by 35.60%(p<.05) and the exercise group increased by 13.97%, but

there was no significant difference.

5 As a result of comparing * analyzing BDNF after conducting the 48-week
complex exercise program, it was identified that the control group decreased
significantly by 26.65%(p<.05) and the exercise group decreased by 1.41%, but

there was no significant difference.

Based on the above results, the 48-week complex exercise program is considered
to have a positive effect on Telomer length of the elderly with mild cognitive
impairment and on B-amyloid, IGF-1, BDNF, and VEGF, factors related to
Alzheimer’'s disease. Therefore, exercise is believed to be able to suppress the
decrease in telomere length and to be helpful in preventing and treating

Alzheimer’s disease.
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