| 8SXIE,

04

Z0IMAHRES|X], 2020. HM34H M4Z. pp. 123-139
Journal of Korean Association of Physical Education and Sport for Girls and Women

2020. Vol.34, No.4, pp. 123-139

'.) Check for updates
https://doi.org/10.16915/jkapesgw.2020.12.34.4.123(ISSN 1229-6341)

ot

St

<]

MHr
__A._
i[d]

=
=

2a0] @

1)

3L

3} a1, 20199 SYHE] 8ol 4

[¢)

k] 4719 gEuls 8%

=,

T

23], 3|9 60 oz FA
o] SAIERG=0] 40-50%, 5-85F% 50-60%, 9-12F% 60-70%2] WER

G s gde R 12

F65~754 A2

a
p .

1

L

Boop
A AAEQI A7 &8 14F

ob

019), A== -1(p=002)0l14] T4 T2} e,

A
A

=z
K3

]

tith 2 A

)

o 41

(9

o

-1(p=1085) %

™)
=
1
o

]

E

|

5

!
1o
o

ik

)

7Hp=.008)

=
o

) 28| Zo]

2ol 7k

T
i

7

H

1
o

(p=028)¢} 31

c}o

3
~H
=0

1

H

A

]

|

o] Lxo|g}y AtEHTE

7

o &

L=

.

}

?
R84

],

[e)
. kdy49bb@pusan.ac.kr

61394 E £9
E-mail

i,

st

s Jx}(p

)

i



https://crossmark.crossref.org/dialog/?doi=10.16915/jkapesgw.2020.12.34.4.123&domain=http://journal.phywomen.or.kr/&uri_scheme=http:&cm_version=v1.5

124

I A&

LO]

1 <l

71rg o] Sk A S ARE S T
7712 ole 1Ak theke % %Zﬂ
SHEAA, 2019). =3l A AR
g A% fAelHA, B *}ﬁ"ﬂ
Sk g3} A Fo oo y
Ebdt}(Seals, Brunt, & Rossman, 2018). ©
Eol Yo7} S74| wet A28 g A8
g fdeae M 7RI (Ford, Giles,
& Dietz, 2002; Selvin, Coresh, & Brancati,
2006; Wilson & Kannel, 2002).

gale AAdeR  frdsks AW (global
epidemic)” % shold, 1 &3 &9 54
g 7k A= et 7o) o %’iﬂr
(Heng, Qi, Yang, & Xu, 2015). $eve}t &
W ks 20109 3208 oA 205094l =
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Pollock, 2012: Kohan & Barton, 2014).
Pz2e p3et EulAs S z]u};qgi
A& 1 (Fernandez & Webb, 2008),
T ree WEEHAse Mg o
sfto] ™ (Teslovich et al., 2010),
el Sk KéJ&L]M*ﬂ.L«] 71 g ¥
oot AR S-S £ A7 ACE g
THGlass & Witztum, 2001 Nieman, Brock,
Butterworth, Utter, & Nieman, 2002).
TR e FHENY WA FAAR
H3LE Y oivks A7 Hasa Ik Afr
73}, 211712008). SHIAE 71| el A=
e wWols onfei | olefgt I dehfinl g
QI2K(Vascular  Endothelial Growth Factor;
VEGF)7} 588 938 ddshs 202 4aA 3l
o} 0|5 Bal Ee] AL BAERS o ART
< /WA, TR AR HgE Yot
(Heil, Eitenmuller, Schmitz, Schaper, 2006).
T MR R = iRt v
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Lahteenvuo,  Jauhiainen,  Heikura, &
Yla-Herttuala, 2019), 8% d¥a]d41A]
T AR HlE 34 A2 AN, W) s A
2w e AseA o5& ZloR Haudn
(Blann et al., 2002: Ogawa et al., 2000:
Roller, Renner, Dorr, Pilger, & Schnedl,
2001). 53], R¥Y5E 7HIE A2E 9 At
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THConn et al., 2007).
A7l ofot g o] SEFE R fakast
55 Wallolo] AeilE W 23 B T
Ae] ALl 91o] vS Haeke A oR Vet
(Grontved, Rimm, Willett, Andersen, & Hu,
2012). 53], BIFE w91 9 e 2

% AT IR B Y e F2

o X0

—

R

(Brooke-Wavell & Cooling, 2009; Mercer,
Chang, Williams, Noble, & Vance, 2009), &
A4 2 C-¥A @ (C-reactive protein,
CRP)¢] W3} &7 A5 9 AAEEY] S71E
Hsto] A 3QIRtel A A 2 of
A5k w3l

[¢}
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A, skl Bgs, 2017).
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g 59l Al Felol AYEINE ob Holsh
£2 dgn £, 712 7449 25 3
L, dede A7 29 A1 2 A28 ¥
B4, 4RBAY, oY 2%, 715Nt 2e
SHH =0 =

| 0l
Agto] e A= Aol A A Az
Udat 22 AP 98] G-Power 3.1.9%
o] &afe] o]z MESA FAHEACR OF &

27N, S 23 = AAeta, frelsE .05,

e
o

oE o W o

L
I F 24807 AEHIG. ofd we} T
AE Fetstel A2% B oAl 387 (
TET 199, d2T 19%) < v

40 ¢
w

fru

-

H?i L2

wx e JToag

>

S
2 oy

(simple random sampling) 2
itk S3ET ZRIH 3o
458 847 AgHAeH, A3
Aol oet gt AlQjsta F 27
14%, &7 139) < ddez Ar

shick S AAH 54 (
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T@f Jg olx
wle OF XL
Mr offt s
1% >,

e
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m
Kw)

E 1. 947 OlRie) MAE SH

Variables EG(n=14) CG(n=13)
Age(yrs) 75.57+5.56 76.31£7.54
Height(cm) 153.04+4 .81 152.15+4 .51
Weight (kg) 59.96+4.35 59.99+6.52
%BF(%) 34.47+5.89 34.92+6.60
BMI 25.63+2.07 25.87+2.06
HbAlc(mg/dL)  6.98+0.58 6.95:1.11

Values are Mean + Standard Deviation

BMI: body mass index, %BF: percentage of body fat,
HbAlc: glycated hemoglobin,

EG: combined exercise group, CG: control group

AL AFE. AH g AL serum separate
tubed] 3 * FAE7] Combi-514R(Hanil,
Korea) 2 1083t 3,000 rpmelld] 941 Eelele] 7
95 1.5 mlE micro tubed] &7 TR £4 A7}
A =70 oletel] HaAsISiTt.

ZA A9 FAEE Enzymatic Colorimetric
AssayE o]gsio] EAgI%eH, CHOL2, TRIGL,
HDIL-Cholesterol Gen.4, LDL-Cholesterol Gen.3
(Roche, Germany), ¥4 %¥] Cobas 8000(Roche,
Germany) & ©|-83}o] 4939,

dedd-19] AN
Immunosorbent AssayE ©|-381 £AI81%.0H,
Endothelin-1 Quantikine ELISA kit(R&D,
USA), ¥4 4] Microplate Reader(Molecular

device, USA)E 0|83 E4381%i).

Enzyme-Linked



Gyl EA ML Fnzyme-Linked

Immunosorbent AssayZ o|&alo] EAE1]on,

Human VEGF Quantikine ELISA kit(R&D,

<J¢ 2>9]r 7ELU1r e
Thera-band (Hygenic Corporation, USA)<

USA), &4 #H] Microplate Reader(Molecular e B W7 e S ALRslg o HEE 2
device, USA)E ol3le] 24 siglch 94 AE 58 FRhL, AE Aele] FANTE
A (HbALe) e BAHPHS HPLC(High — #HAste] $34 =S Zrleidint ek A4 o4
Pressure Liquid Chromatography) s ©|-&3l] & AL A nEs] & & 15~30 ¢
Aalglon], B4 2] Variantll TURBO(Bio-Rad, ¢ ©383} 53 F2& A 0}04 F& 9
Germany) & o83l F43}Sitt 3 AgY 4L dalela, g4z Qe g9 A
52 PT 4 9t EAZ A3ka
3. 2719 BiYc 25 T2y
2 a9 @ls ves g% saagen 4 NEAE
AL 5 A7), A gEule & B o339 28 A2]E SPSS version 21.05 Al
Fow T3] 1273 7 28, 602 B AN $3lo] 29950 vie FREODI} EFAAHSD)
E 2. 27| EHMiE RF T2
Section Exercise Week Intensity Frequency
warm-up .
(10 min) Stretching
14 40-50%HRR
(RPE 11-12)
Aerobic exercise . 50-60%HRR
(20 min) Outdoor walking 8 (RpE 12-13)
60-65%HRR
Y12 (RPE 13-14)
Mam 1. Chest press 12 rep/1 set 9 times/
exercise (40 2. Leg press 1-4 (RPE 11-12) Week
min) Resistance 3. Shoulder press
exercise 4. Leg curl 12 rep/2 set
(using elastic 5. Biceps curl 58 (RPE 12-13)
band) 5. Abdominal curl
(20 min) 6. Seated row 15 rep/2 set
7. Side lateral raise 9-12 (RPE 13-14)
8. Front raise
Cool-down

(10 min)

Stretching




128 HER ISR DR Rl
2 9230, 4 I8 7 AN AT IBY PP ASAEIHE e (p=019)
BEAG B3 AFS g WA WESY BA $F QT A B Aol ] felhA Ak
2R ANt 35 W AV el USER ¢ 908 (p=.028), 2F 7 Aol WA £
W3S RGN, Y Ul SRR (HAS I Folsh vhehdrh(p=019)

ANl B4 feleRe 052 Ageldn 2YE AR FA2HEE A7) 2 FEI)
webkonl (p=.001), $FF(p=.008)% 27
_— (p=014) B €5 4-F A7] 2t 2ol 2]

' s 27k,

. 2302 2. WEEE-1
A2% Y o4 =92 Aoz 1257k 47 dzea-1d & 12 U 1% 7} Wgel A
s £F A5 99 T 32N sh00 wma pad AR (E O3 20 A
& S8, pER AR FASME RALE g g (p 00139 HEAE T e
AR Fe el e 28l 28 A (2 g09), 0% A% A7) 2 Aol izl
BEAES vl BT Are (& 30 2t Felsbl 2712 P (p(.001), 1% 7 Aol
SRS ARE ANE FSAZE T og £(p-.013) 2 WF(p=.003)14 F

E 3. 12F2 27|19} B RS & EEX|ZC| Hal

A & Rolsh vepgit

T &
Variables Group Pre Post A t F

TC EG(n=14) 160.43+41.54 157.79+39.55 -2.64%15.86 0.623  Group  1.844
(mg/dL) CG(n=13) 175.15+38.62 185.69+49.50 10.54+29.97 -1.268  Time 0.748
t-value -0.952 -1.624 -1.444 GxT 2.084
e EG(n=14) 130.21+35.57 114.71+22.51 -15.50+23.39  2.480* GI:OHD 0.016
(mg/dL) CG(n=13) 117.23+38.40 131.08451.69 13.85+36.31 -1.375  Time 0.020
t-value 0.912 -1.053 -2.516" GxT 6.329%

HDL-C EG(n=14) 33.07£7.15 40.14+48.93 7.07¢8.46  -3.127* Gltoup 0.981***
(mg/dL) CG(n=13) 38.46+10.19 41.2349.98 2.77£3.47 -2.879*  Time 15.177
t-value -1.601 -0.299 1.751 GxT 2.901
LDL-C EG(n=14)  81.93%34.29 82.71+31.54 0.79£17.41 -0.169 Glﬁoup 1.126
(mg/dL) CG(n=13) 91.23%34.45 99.85+37.24 8.62+28.47 -1.091  Time 1.090
t-value -0.703 -1.293 -0.870 GxT 0.756

Values are Mean + Standard Deviation

*pC.05, **pl.01, ™ p(.001



1.493
27.975***
11.455™
0.914
0.174
1.121

Group
Time
GxT
0.518 Group
Time
GxT

-1.867
-4.921***
-0.928

-1.058

-7.63£55.13
17.55%68.19

0.11£0.22
0.50£0.36

-3.245"F
(Chantler, Lakatta, & Najjar 2008). vel7}

AZITH(Strait & Lakatta, 2012).

Post
250.08+101.98
318.85+208.15

-1.103

Post,
1.39£0.24
1.71+0.39

-2.615%
=
=]

ot 1

Pre
1.28+0.26
1.22£0.37

2 g

0.502
o

Values are Mean + Standard Deviation

*p<.05, “p(.()l, ***p<,001

Pre
257.71£92.07
301.30+192.94
-0.758

} 52

Group
=14)
=13)

14)
&4
ot

EG(n
t-value

CG(n
Group
EG(n=
t-value
Aol o

CG(n=13)

_‘

8

Variable
Endothelin-1
(pg/ml)
VEGF
(pg/ml)
3
2 Aol7h BEpiA
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Values are Mean + Standard Deviation
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Effects of Walking and Elastic-band exercise on Blood lipids,
Endothelin-1 and Vascular Endothelial Growth Factor
in Elderly Women with Type 2 Diabetes

Bo-Sung Kim(Pusan National University, Master Degree) - Soo-Min Ha(Pusan National
University, Post-Doctor Researcher) - Jong-Won Kim(Busan National University of Education,
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ABSTRACT

The purpose of this study was to investigate the effect of walking and elastic-band exercise program for 12 weeks
on blood lipids, endothelin-1(ET-1), and vascular endothelial growth factor(VEGF) in elderly women with type 2
diabetes. The subjects were randomly assigned to a combined exercise group(EG, #=14) and a control group(CG,
n=13). Walking and elastic-band exercise conducted for 60 minutes 2 times per week for 12 weeks. The test data
were analyzed by two-way repeated measures ANOVA, paired t-test, and independent t-test. The alpha level of
p<0.05 was set for all tests of significance. As a consequence, TG (p=.019) and ET-1 (p=.002) showed interaction
effects. The TG was significantly decreased (p=.019) and HDL-C significantly increased (p=.008) in EG. There were
no meaningful differences in ET-1 (p=.085) and VEGF (p=.613) in EG, but there was an increase in ET-1 (p<.001)
in CG. Hence, walking and elastic-band exercise for 12 weeks is recommended as an effective exercise to prevent

vascular disease in elderly women with type 2 diabetes by reducing TG level and inhibiting the increase of ET-1.

Key words: walking exercise, elastic-band exercise, type 2 diabetes, blood lipids, endothelin-1, vascular
endothelial growth factor
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