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o

%, 2010; Mendez, Cleark, Shapira,
Cummings, 2003). 53] X|uje] 7} x4l
dzatolm g Auje =l Auigta F 70.7%F
AR B glof AbSE o2 FAlo] tiFE L SiTt,

gzatolm g Auje] Fa d9low FEa 9l
& opd Zo|=-H|EH amyloid-beta) A& F2
gzstolue] 2710 714 9] del| ofd 2o
SHE} HAEw, BHel zlde] gt 54

€ 997 yAst 990 o] AstEe A
o2 A tk(Nordberg, 2004).

g A|vll(vascular dementia)e=
g Aufel] olo] F HAZ WA WET} 3
L P I RS S I
(Kalaria, Akinyemi, & Thara, 2016),
o}, 28Y, HEF 98, aAES, AFEE 1|

ot 59 golog vt (Gupta et al., 2005).
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Fernandez & Webb, 2008). °]2jg @73}
Age Add Alolo] ¢y & wrdste] N HAS
9] J&L Hrlsle ARE AFETH A7), B
5], 2014; +4, A9, 2006).
Rl R el ey il

ol R4 ek FaL, ATRAES T =
9] A A 3 dzsto|m{d] 2L 9J3iAo] =
HJin et al., 2017). o|& <isp7] S8 Whios
THAY 25< AAHHL(Anne et al., 2005:
Sgouraki, Tsopanakis, & Tsopanakis, 2001),
2 Aujeh AHE et AP E S50
Ao} MAE B2 o Je ZHAR] Fdolgu

LSRR, ]9, 99, %4, 2012).

co= -1

278 PIAZ 4 th(Andréa Deslandes et

al., 2009). =g HEHAS B AP eAE o
=]

AA A B S sk AGA7IH, A 5 Q1A
710l Astel =91 AAA, QA 7150 A

4 9th(Heyn, Abreu, & Ottenbacher, 2004).
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RIS sk, A @A A48 250 Ackl
93, Bh AR $50) Bolahd e TS
Wgaon, B A7) BA% NS F24 A2
S A S 29 A 2eES

2 sk WSS Y 54

u)
¥
£,
s

B
o«
_,_

P
Fkl
e
N
m
.41

E 1. 947 OlRie) MAE SH

Variables AEG(n=11) CG(n=11)
Age(yrs) 70.77£3.71 71.4343.45
Height(cm) 155.15+5.61 153.06+4.87
Weight (kg) 56.47+7.25 55.63+5.91
BF(%) 33.9545.31 33.97+4.83
BMI 23.39+2.01 23.76x2.29

Values are Mean * Standard Deviation
AEG: combined aquatic exercise group
CG: control group

BF: percentage of body fat

BMI: body mass index

= 1~
o A, A% % 28 Sgedrt

1) AIi."IA-I

WAEe) 4%, A%, AR $49d 2
Aol gl Tk WS 189 F e &
wete B4 g A Bdo] 5 345 A

Ag H AAA7IASE (Inbody 430, Seoul,

Korea) & ol&3tel Z4al1tt.

& sk

S sl A9 22 o1 S104 st
Wy A A 247

e AL 1908
< PR AR

o}, A3t %ﬂ‘lﬂ% serum separate tube(SST)
o st l"i:ﬂﬂ Combi-514R (Hanil,

fil
—
o -
r—{u:
w
o

,000 rpmo.2 #ej5%oH,
%*‘fi 15 mL T—
J

*J H (micro
A A7

-70Te] Bast

"2 Enzymatic Colormetric
o] g3} EAsla, EMAIE CHOL,
TRIGL, HDL-Cholesterol Gen.4, LDL-Choles
terol Gen.3(Roche, Germany), ¥4%¥]:= Cobas
8000(Roche, Germany)< ©]&slo] £33},

BAIRICE UIHE PP ST

Assay s

HE 5 18 exdd
& (TC/HDL-C) (Scranton, Sesso, Stampfer,
& Gaziano, 2004), A T 2L EA A
Y 2HE7} A8k H&(TG/HDL-C) (Dobia
sova, 2004), AEEA] |~HE 5 18
EA A F8 2E &7 A eke Hl& (LDL-C/
HDL_C)E Alrkste] A&kt (Colquhoun et
.. 2004).
O}mi‘ﬂ
Immunosorbent AssayE °]&3dted FA819a,
A% Human Amyloid beta Assay

Kit(IBL, A=

YU 2

S CERREE

HL Enzyme Linked

Japan), Microplate
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T84 &5 Z=(RPE)E ¥, 5 AYA
&% 7%E Thera- band(Hygenic Corporation,
USA)E AH-314 Colado et al(2018)2] 104 A
52 =(OMNI Resistance exercise scale;
OMNI-RES)°l €A AFdZAL(15 RM 4% 2
d Z9 +25% : 4%, AT 1Y £ +50%
D ARE)E AAEeH, SAE TS &%
BEE 47 AR HAA R F7F. A
ol 583 TR IS (F 2)9 2}

X

2

Exercise

Week Intensity Frequency

Type
Warm-up(10 min)

Walking Stretching

Main exercise

(40 min)

1. Bounce-front, back, slide, side ,
2. Knee jogging - narrow, wide 1-4 40-50%HRR
3. Jumping jack (RPE 11-12)
4. Scissers
Aqua 5. Side step 50-60%HRR
aerobic 6. Leg cu.rl . 5-8 _
. 7. Jazz kick & Soccer kick (RPE 13-14)
exerm‘se 8. Rocking horse
(20 min) 9 Leg swing, kick swing
10. Frog jump & tuck jump 619 60-70%HRR
11. Twist heel & toe - .
12. Heel cross, ankle reach (RPE 14-15) 3 times/
13. Ankle inversion, eversion week
1. Bicep curl 15 RM/
2. Shoulder press 1-4 1 set
3. Side lateral raise OMNI-RES 3-4
Aqua 4 Leg extention 15 RM/
band 5. Hip abduction 5-8 1 set
exercise g %H)Hexterlllsion OMNI-RES 5-6
: . Wall push-up
(20 mm) 8 Chest ﬂy 010 1? ls%el\é[/
9. Side band B
10. Up right row OMNI-RES 7-8

Cool-down (10 min)

Stretching
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4. NEXE|

2 o 7e] AzA el SPSS/PC version 23.0
< o] galo] 2HFE g FFZFM) T T2
ZHSD) & AtEsta, SIS dig A7l 3 1
5 A AeAes A3l 98l two-way
repeated measures ANOVA, 15 W A-$9] 2}
o] paired t-test, & 7t 2]+ independent
t-test® wAskleH, 7 2 A FoF
+& 052 A8

=~

1. €5%%

1277 o83 A3 d5Ad T 2
Z2EE, A aU A ZYAEHE A
AT ZY S dig FoAg gae)
& U, 285 19 MglE BN Ane (X 3)¢)
o A EA Y Y 2E 2 A7), F T

U &

(p{.05). T=d~HE, Z”X]t” XWEXWHM

o =2
. 2z} ZH 2B A, 2% 7 AsAE Gve aF
E 3, 1257 $3282S 5 S5XH9 M
Variables  Group Pre Post Change t F P
A_EG 160.27 159.73 -0.55 0.093 Time 0.133 0.723
T (n=11)  +48.53 +47.82 £19.49
G 179.64 185.27 5.64 Group ~ 1.689 0.223
(mg/dL) ~ -0.519
(n=11)  +22.38 +30.67 +36.00 TG 0348 0,569
t-value  -1.202 -1.491 -0.501 ' '
AEG 126.09 113.73 -12.36 101 Time 0014  0.909
. (n=11)  +47.51 £36.01 +37.24
iy 0 90.73 101.18 1045 o Growe 2020018
: (n=11)  +37.63 #2715  +34.29 | DG 9696 0136
t-value 1.935 0.923 -1.495 ’ ’
AiEG 55.73 59.73 4.00 o9 Time  0.068 0.799
mpLe (=1 #1679 +19.88 4 43
(e dL) fole! 62.00 57 27 -4.73 1 503 Group 0.066 0.803
¢ (n=11) #1169  9.17 £8.70 ' MG 7978 0.018
t-value  -1.495 0.372 2.966* ' '
ABG 79.25 77.22 ~2.04 031 Time 0220  0.649
IpLe (=10 #4147 +44.82 +91.64
ooy O 99.49 107.76 8.27 0,879 Group  3.323  0.0%
8 (n=11)  +22.21 +25.39 +31.22 ' MG Loal 0991
t-value  -1.427 -1.967 -0.900 ' '

Values are Mean + Standard Deviation
*p(.05
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B AT AV 1 A Aol

(p).05). 3% 2 Aol £F A F9I3 Hol7}
EOdsI T2
2. SHZT Lebston (p(.05), MakgANE fI3 Fols}
1257 $3B4LE Q59 FNRAAS 2 UeRtTHp(.05)
TC/HDL-C, LDL-C/HDL-C, TG/HDL-Cel
ol C-
de 3Ed s 1g ), 2f 0 wge O OESISHE
A Avke (F 49 2ok TC/HDL-CL A opf 2ol =-wEfe] et FEAE gIe} IF
7], 2% 2 35AE a3 JeRga(p(.05), &+ W, 2F e WgE M3 Ade (F 59 2
$ AF AP] 2 RO Aol b gste w AV 3§ 2 4348 Asbh e
u, 2§ 2t WgEdA fog Atelrh yErtt (p€.05), +& A-Z A7] 2t ApoldA EatE
(p¢.05). LDL-C/HDL-CE A7, 2% + 4% #9% x}om Uehb] eigkont, tizxato] £9
A8 ZA7F vepA] o6t s W, 28 Ak A ARl e (p(.05), 2F 7 Atole yE
o|= YehtAl ¢%4thH(p).05). TG/HDL-CE Al UA 3ktH(p).05).
7], 2% e AE a3 YeERga(p(.05), ¥+
E 4. 125 +E5ERE & WK His}
Variables Group Pre Post Change t F P
TC/HDL-C AEG(n=11) 3.02¢1.18 2.81+1.01 -0.21+0.49 1.461 Time 0.132 0.724
(mg/dL) CG(n=11) 2.97+0.51 3.28%#0.58 0.31£0.54 -1.827 Group 0.337 0.574
t-value 0.141 -1.359 -2.348" TG 5.252% 0.045
LDL-C/ AEG(m=11) 1.53:0.95 1.39:0.90 -0.14£0.48 0.930 Time 0.325 0.581
HDL-C CG(n=11) 1.66+0.48 1.92#0.53 0.26£0.51 -1.726 Group 1.232 0.293
(mg/dL) t-value -0.401 -1.654 -1.814 TxG 4.018 0.073
TG/HDL-C AEG(n=11) 2.48%1.29 2.13+1.01 -0.36+0.84 1.486 Time 0.091 0.769
(mg/dL) CG(n=11) 1.51+0.61 1.78%0.49 0.28£0.55 -1.600 Group 2.703 0.131
t-value 2.298* 1.051 -2.163* TG 6.094* 0.033
Values are Mean + Standard Deviation
*p(.05
E 5 1257 +35ERS F 01LZ0|=-HEfe| Hist
Variables Group Pre Post Change t F P
Amyloid AEG(n=11) 4.34:2.68 4.50£3.34 0.16t1.36  -0.353  Time 1.102 0.319
-beta CG(n=11) 3.49+1.06 2.76t1.02 -0.74+0.56 4.236* Group 1.886 0.200
(pg/mL) t-value 0.995 1.652 1.980 TG  8.360" 0.016

Values are Mean + Standard Deviation
*p{.05
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3 AY £50 $38F Aol Sk A

%7919 opd Zol= AT A (Amyloid-beta
precursor protein/APP)2 HE 43} A 3z]eA]
o ofef afxlo] At AR, X|uf $aje] ofH Zo)
E AT el AZefepAdl os) ofd &l
=g SEfe| =5 s Ach(HEA], 2010).

3/dE ofdEo|=-HE} HElo]Eo] oF 5—10‘701
ofd 2ol E-Heh o= BT AA Alold ETEL
2 94243} 3 (cortical tissue and vessels)
o J2& oA Hu(Hardy & Selkie, 2002),
19 ofzolE-H[g}t Ao Qlal] dF w&d
98 vAA Erh(Shah et al., 2012).

g 2719 A @7 ofd Zo|=-HEh 49
TRt et Hal, gzstoln| gate] gl
8% ofd Ro|E-HEh 7} AAE] R X8 U
il Aoz Hu¥Et(Janelidze et al.,
2016). =g, =& 77 % opdmo|=-wE
10T R T G ofd 2ol E-ulEh 7t AT
Ho] vepd W Anj o] Srketha ¢eA o
(Van Oijen, Hofman, Soares, Koudstaal, &
Breteler, 2006).

A SF& opd ol Az o] wel
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et wAle 9 129

Elo] RS 7FAA7] I (Maesako et al., 2012),
g A= o9 45 i AaAA Al
= tH(Kang et al., 2013).
AgPATE AuEH 16577 5% & &
79 igxc} opd Zo|=-ME} 0] A7 7S
al . wEgel AL tdAt
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< AE ofERol=-WEh p A7} SV
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ABSTRACT

The purpose of this study was to analyze the effects of combined aquatic exercise program for 12 weeks on
blood lipids, atherogenic index and amyloid-beta in elderly women aged 65-75 years by dividing them into a
combined aquatic exercise group(n=11), and control group(n=11). The combined aquatic exercise program was
conducted for 60 minutes per session three times a week at the following intensities: 40-50%HRR(RPE 11-12) for
1-4 weeks, 50-60%HRR(RPE 13-14) for 5-8 weeks, and 60-70%HRR(RPE 14-15) for 9-12 weeks. Aqua resistance
exercise intensity was set at 3-4 in OMNI-RES for 1-4 weeks, 5-6 in OMNI-RES for 5-8 weeks, 7-8 in OMNI-RES
for 9-12 weeks. Two-way repeated measures ANOVA was used to verify interaction between times and groups for
measurement variables, a paired t-test was used to analyze the within groups of differences, and an independent
ttest was used to test differences between the exercise and control groups. The alpha level of .05 was set for all
tests of significance. Combined aquatic exercise improved elderly women's HDL-C levels and decreased atherogenic
index, however, there were no significant changes in plasma amyloid beta levels. Therefore, combined aquatic

exercises to effectively prevent cardiovascular diseases and dementia is recommended among elderly women.

Key words: elderly women, combined aquatic exercise, blood lipids, atherogenic index, amyloid-beta
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