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The Effects of Aquarobics Exercise on Density of Dementia
Related Factors, Body Composition and Blood Lipids in
Elderly Women

Yeun-Suk Cho

Department of Physical Education
Graduate. Schoel
Pukyong National University
Dirted by Professor Koun—-Soo Shin, Ph.D

Abstract

The purpose of 'this study 1s to provide basic data necessary| to improve
the quality |of life and physiological function for old women as well as to
analyze the degree of the effect of aquarobics on density of dementia related
factors, body composition and blood lipid for 12 weeks by dividing 20 elderly
women aged from 65 to. 75 into an aquarobics group-composed of 10 women

and a control group“of “10:
The conclusions obtained from this study were as follows;
1. Dementia related factors

1) The level of Homocysteine was decreased significantly after excercise(p<.05),
and it was found significantly low in the aquarobics group, compared to the
control group in terms of the difference between groups(p<.001).

It was found significantly different in terms of interaction effect by groups
and times(p<.05).

2) The level of DHEAs was increased significantly after excercise(p<.05), and

it was found significantly high in the aquarobics group, compared to the



control group in terms of the difference between groups(p<.01).
It was found significantly different in terms of interaction effect by groups
and times(p<.01).

2. Body composition

1) Weight was decreased significantly in the exercise group after excercise(p<.05),
and it was found significantly different both in the aquarobics group and the
control group in terms of the difference between groups(p<.001).

It was found significantly different in terms of interaction effect by groups
and times(p<.001).

2) There wasn’t significant difference in LBM after exercise and it was found
significantly increased in the aquarobics group, compared to the control group
in terms of the difference between groups(p<.001):

It was found significantly different in terms of interaction effect by groups
and times(p<.001).

3) Body fat(%6) was decreased significantly in the exercise group after excercise(p<.0l),
and it was found significantly “low in the aquarobics group, compared to the
control group in terms of the difference between groups(p<.01).

It was found significantly different in terms. of - intéraction effect by groups
and times(p<.05).

4) There wasn’t significant difference in BMI after exercise and it was found
significantly low in the aquarobics group, compared to the control group in
terms of the difference between groups(p<.001).

It was found significantly different in terms of interaction effect by groups
and times(p<.001).



3. Blood lipid

1) TC was decreased significantly after excercise(p<.05), and it was found
significantly low in the aquarobics group, compared to the control group in terms
of the difference between groups(p<.001).

It was found significantly different in terms of interaction effect by groups
and times(p<.001).

2) TG was decreased significantly after excercise(p<.05), and it was found
significantly low in the aquarobics group, compared to the control group in terms
of the difference between groups(p<.01):

It was found significantly different in terms of interaction effect by groups
and times(p<.001).

3) HDL-C was increased significantly after excercise(p<.05), and it was found
significantly 'high in the aquarobics group, compared to the control group in
terms of the|difference between groups(p<.05).

It was found significantly different in terms of interaction effect by groups
and times(p<.01).

4) There wasn't any significant difference in LDL-C.both in the aquarobics
group and the control group after exercise.
There wasn’t any significant “difference in interaction effect by groups and

times.
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1) X A]2H <l (Homocysteine)

S HEA2HQAL WE 2 (methionine)©] Al 2~H|?(cysteine) &2 313}
T At Tl AEY, Y S A3 FH S AF FHE UE
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2o Afgolgte A4S AHe DHEAs $%7F =4 Yebyka, 742l
wg} DHEAs7F thakst 212 44 9407 Be s F= 7oz AA}

% o] DHEAs® "Individual maker'® #|A] % 7]

H

It} (Thomas, Frenoy,
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Legrain, Sebaglanoe & Baulieu ¢ 191, 1994).
DHEA= @7 wel 258 FoF Az =dsto] Ax So= &
o7t Aol AlE HAEZHE, oA A diaEzAo R A3t
DHEAs+= DHEA7} A3lo] ~H Z(sulfaester)st H HAoZ o oA
= U7l DHEAs®| dej= c@siv, €% DHEAs® she digo] S7hshd
At ol wsto] g dEdY AR, A As, diAbAIAE
7} wj o] Aska 7fele] wx xfolzb Atiar AW s tH(Nestler 1995).

Frisoni, Padovani & Walhlund(2004)= it 683412l AHAE g o

o|N
s

2 A 47 @A AEFHS VR AR HPAE S st 1
Apell vl a4 DHEAs7} Hre]8kAl =vhal 8813, Bonnefoy(2002)E 6641l
A 86A41¢] mEA(EA 254, oA 257)= Wl g o2 A =3 DHEAs%HY]
HAE A AR G ME A 22 DHEAs7 #& 0] glloy of Ao
AMe AAEsTE, HuAdAAAE 1n dEEIgY e AaaAE
et shgon, A W01 25 mE FdFvqA B-
ol 2ol 4l DHEAs &% W3tolAl ek A7 olA DHEAs® 5% 57}
= AAgse e FAAe S 29y

st eh.

[e}ie) =
Feas & F Y B
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5. ofFolz B 29 nHY AAEA

¥

rlo
)
o\l

i

el wE AxzAde WIE g5 7s 18 AFE o
7] 918 oA EE =4 Tt aQlowA A 9 A2 Eo] St

AAY F7F D 7S (sarcopenia)2 =3 B 4 Qs 5A 0]
tHEvans, 1999).

AAG S =3kt tEo] A We AL AA T FHAaet W]
o Wzl tjEo] 13tel Aol FAsto] Fzhst=d 20t F 20%, 30tH
7} 23.1%, 40t 25.3%, 50t} 26.2%, 604 o]l A 274% = A=} A A W&
o] F7Fetal &S HATHES, 2007).

28~30TC 2ol A 9] ofFol2Hl A 5o A ® g wFef H&l) HekFo] F
of FEEHN WE ASHFETE HUACR A YRl o3 HEFR

$7h | 2w, A% £% A ARenE A

olr
ot

A 224 ook g HF3] AHH o2 sty 654 o Fofl k=
A Fragth 259 JdwH Aol FAdS 18~244( 4 16~194)ellA =
Aol EEEkal, 24~504101 4 25 w100 5~10%A & FA )
et 504 o] FellE Z9IFe] ThEEtE o] 50~80AM0 A FE%o 3
o] 30%u F7F A"t S, 2001).

Lol A= v EFZE ok mitochondrial) @ & 9 A yole A A
stoh, mEZEgols ARG QoA AHAE RAE RO ZHE ol L4
=9 oY X|Ql olf Al 3204HATP)S A et= #H8S &17] widol] ¥
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g o gart i 65~-T5A19] ¥ o4 20We =3}

2 A A AlA A4 EAL <Table 1>3 2t}

Table 1. Physical characteristics of subjects in each group

Group Age(yrs) Height(cm) Weight(kg)
AG (n=10) 69.7£2.02 152.9£3.36 67.39+£10.05
CG (n=10) 71.7£4.39 150.4£7.18 66.13+7.71

Values are mean+SD

AG: aquarobics group, CG: control group
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2. ZAHAEF

B AT A

A\

A TG 9 85 = <Table 2>9 #t}.

Table 2. Measurement tool and items

Measurement tool Model Made Item
Homocysteine analyzer Chemiliminescence-immunoassay Homocysteine
DHEASs analyzer Radioimmunoassay DHEAs
on Weight, Fat(%),
Body composition Inbody 720 Korea
LBM, BMI
Hitachi 736-20 Japan TC, TG,
Blood analyzer _
cholesterol kit USA HDL-C LDL-C

3. &4 gE XA
2 AFoM= 66M~ToM Aol AuHFAEJNRH T HA]~HQl DHEAS),

AAZAAT, AARE, AAGE, A FAT), dTAZ(TC, TG, HDL-C,

LDL-C)¢] S4d55 AAsi

_25_



4. 54 UH

AAZA B2 AAE 2247]In body 720, Biospace Co., Korea)S ©|
gt o, APAE HaeY EGGHE AS, A FAF, AAYE, A

A S48 4 AA= S4TI9 F A=l uEA MA s

TES AN Z e E oF 15°3E HY AHE & d5s Fa A

o

127709 &= vz § 2413 S dAlstsion, ddd Al A F
AW (antecubital vein)ol A 13]-8& A7l (Bom Medrea Co. LTDS)E o] &
o] 10mE A d3dto] -3 14 (ethyl diamine tetra acetater EDTA)E #

g AF AQ7]e] HekNel g A BRHL o g5g v

O BFAA

A A 12407 o) FRFUE FAFA & F oA 104 FH5
dom, TC¢ TGE automatic analyzer(Hitachi 736-20, Japan)Z ©]-& 3}
o] & 2W(enzymatic method) o2 #4319, HDL-CS & & 4H| 4
H (homogeneous enzymatic colorimetric method), LDL-C2 cholesterol

kit(Sigma Diagnostics, St Louis, USA)S o] &3}o] &3} t}.
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@ AvBaA

SHAZH2 EL-2010(Roche) & o]-8-3ate]  slehigrH o241 (chemiliminescence
immunoassay: CLIA) 2.2 #41319]3, DHEAsE #AM WS4 W (radioinnunoassay:

RIA)E Abgstol 43H9le,

5. 4¥A8 R ¥H
D AR AL

125°3k8) ool H| A o] ARl o] AviddJAY T RAILH I

DHEAs®] 55, AA%4 Sr8EA 480l Jae wxtx opu]

Borg(1998)e] +#4 &5 4 =(RPE)E Al&35lo], 1~-4F &< A&
o] AH¥S 13 A] RPE 11~12(0ight) = A A8t 1, 5~12F Eeke o}

FolzulA %o gilo] =4S Fi1 RPE 13~ 14(somewhat hard)®] &

BooAgto| A AABE o} Fofgula L g;E <Taple 3 ~ 5> 7t}
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Table 3. Aquarobics program for 1~4weeks

other contents intensity count set time
. RPE
stretching 9-11
Warm-up | forward slow walking 10min
. bpm
backward slow walking
120-125
@D rebound jump and-hands push 8 2
@ lunge and hands cross 8 2
@ knee up and hands push 8 2
@ side step and canoe arms RPE 8 2
Mai ® rocking~horse 11-12 8 2
ain
. ® leg swing and sideways swing 8 2 45min
Exercise
@ forward two-step bpm 8 2
® backward two-step 130-139 8 2
© jumping jack and lateral raises 8 2
@0 cross country and hands cross 8 2
stretching RPE
Cool d forward slow walking 8-9 Smi
ool down min
backward slow walking bpm
wheeling on the aqua stick 115-120
Total 60min
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Table 4. Aquarobics program for 5~8weeks

other contents intensity count set time
. RPE
stretching 911
Warm-up | forward slow walking 10min
backward slow walking bpm
120-125
@ rebound jump and hands push 8 3
@ frog jump 8 3
@ knee up-and hands push 8 3
@ s1vde step and canoe arms RPE 8 3
® kick and turn 27, 8 3
Main ® leg swing and sideways swing 8 3 A5min
Exercise @ body twist and canoe arms b 8 3
giant kick/and punch 135148 3 3
@ jumping jack and lateral raises 8 3
@ power squat jump 3 3
@ water running 8 3
stretching RPE
forward slow walking 8-9 .
Cool down ; S5min
backward slow walking bpm
wheeling on the aqua stick 115-120
Total 60min
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Table 5. Aquarobics program for 9~12weeks

other contents intensity count set time
. RPE
stretching 911
Warm-up | forward slow walking 10min
backward slow walking bpm
120-125
aqua dumbbell exercise
@D lunge and hands push 8 3
@ knee up and hands push 8 3
@ front-kick and hands push 8 3
@ chest open RPE 8 3
. ® biceps curl 13-14 8 3
Main .
Extercise ® dumbbell press 8 3 45min
@ triceps extension bpm 8 3
lateral raises 130-185 8 3
© rowing 8 3
@ body jump and curl 8 3
@) cross country 8 3
stretching RPE
forward slow walking 8-9 .
Cool down ; S5min
backward slow walking bpm
wheeling on the aqua stick 115-120
Total 60min
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= AT 65~-ToMe] aiE oA 20W =
109, e 108e= Fiate], u@ojde] A Al @A ~H <l
DHEAs), AAz4AF, AALZE, AAEE, AdFAF) 2 344

(TC, TG, HDL-C, LDL-C)¢] W3}E Ay ¥ Ay= u33 2

i

1. A BE AR}

1) Homocysteine

I RA 2 W3 <KTable 6>, <Figure 1>3 " 2t} o}lFolzH]~
5

Mo

T 2% A 9424231 umd/11 A & F 7.52+£2.41umol/l S = 1.90umol/1

N

Fratgx, dzade €% A 914:114umd/lo1 A % F 9.22+1.23umol/1
° 2 0.08umlA S 7t Tt

Table 6. Changeof Homocysteine (umol/1)
time
Group
pre post t
AG 9.42+2.31 7.52+2.41 5.730#x%
CcG 9.14+1.14 9.22+1.23 -.119
t-value 231 -2.963

Values=Mean+SD
AG: aquarobics group, CG:control group
x p<0b, *#*xxp< 001

sEAsEde] BE A AL AT HEZH0 @ olAvgrAel

A= <Table 7>3 2t}
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SEA2HJS 7t o 5 A - Fo O QSRR tHTe A

2H2a EEFA F9R7F YER oM (1= 5730, p<.001),
gzl s frolsh zkel7F vrebubA] @k vk (tie= -.119, p>.05).

AR ol Apol7h VRS O (F15=6.468, p<.05), ‘&5 A8 & el A

T ot 2ol 7t YERLH(F15=7.585, p<.05), AFFH S-S A A T
2% A-F 59 (028 ANT A3 LEAAE F98 o7} v

WA eEk A Rkt 5= 231, p>.05), % Foll= 23 Zolrt ek
(t1,18: 2. 963 p< 05)

Table 7. Result of repeated measure ANOVA_of Homocysteine

Source DFE SIS MS F-Value
Group(A) | 5.006 5.006 324
Error 18 277.673 15.426
Time(B) 1 8.400 8.400 6.468*
AxB 1 9.851 9.851 7.585%
Error 18 23.376 1.299

*1 p<.05

skosksk

9 Hpre
Homocysteine M post
(mol/1) 7
5 T 1

AG CG

Figure 1. Change of Homocysteine in pre and post for 12 weeks program
wxk p< 001
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2) DHEAs

DHEAs®] W3}i= <Table 8>, <Figure 2>} Zt}, o}Folzv]~ &5
< 5 A 7275+£1271ng/de A s - 82.87+13.28mg/de S = 10.12mg/de
S7reb el a, R wSe % A 7457+ 1364mg/dlolA &F F 71.94+11.68
mg/de S & 2.63mg/d¢ A8l

Table 8. Change of DHEAs (mg/de)
time
Group
pre post t
AG 72.75£12.71 82.87+13.28 =3.907*x*
CG 74.57+13.64 71.94+11.68 127
t-value -.223 3.014x

Values=Mean+SD

AG: aquarobics group, CG: control group
#p< 05, #p<01

DHEAs®] #Hw *
<Table 9>¢} Zt},

=

HSS s dHES Ao o3t oo A=
tdss

ofFolzHl A FE oA FATF YERE O H (tg= -3.907, p<.0l), HE
A= Frolgh AFol7b YRR &Sk th(tig= 727, p>.05).
A F93 A JEhyA] ke v (F 5=2.853, p>.05), A% 28 &3}
o= F93%F 2Fol7h VEFUH(IF15=8.239, p<.0l), AFFHF5S A A& T
v A3 5] 15 AN A9 5 Fo3 Aolrb YEREA
Fk oM (t 5= —.223, p>.05), & Fo&= ot =
3.014, p<.05).

o,
~
T
o
3
5
=
&

|
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Table 9. Result of repeated measure ANOVA of DHEAs

Source DF SS MS F-Value
Group(A) 1 207.298 207.298 305
Error 18 12216.612 678.701
Time(B) 1 140.625 140.625 2.853
AxB 1 406.024 406.024 8.239
Error 18 887.074 49.282
w3 p<.01
ok
85
82 - W pre
O post

DHEAs | = 2]
(mg/de) o E

73

70 I 1

AG CcG

Figure 2. Change of DHEAs in pre and post for 12 weeks program
w3 p<.01
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2. AA=ZA

D A=

A Fe] W3 <Table 10>, <Figure 3>} #t}. o}Folzu] A &+

+& A 67.39+10.05kgoll A & F 63.66+10.14kg o= 3.73kg # A5
i, HE2w 25 A 66.13+7.71kegl M & F 67.59+7.21kg 22 1.46kg
ERdEiiss
Table 10. Change of Weight (kg)
time
Group
pre post t
AG 67.39+10.05 63.66+10.14 D.822%#x
CG 66.13+£7.71 67.59+7.21 —6.455%
t-value 314 -.998

Values=Mean+SD

AG: aquarobics group, CG: control group
wkxp< 001

ofFolEu A FEao A [FYgk Xol7t YERREO M (t= 5.822, p<.001),
ol M o gk &fo]7F LERWTH(t o= -6.455, p<.001).

kekom(t 3= 314, p>.05), & Fo= F2o3 Zol7} yElLR ottt
(t118= -.998, p>.05).
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Table 11. Result of repeated measure ANOVA of Weight

Source DF SS MS F-Value
Group(A) 1 17.822 17.822 114
Error 18 2818.991 156.611

Time(B) 1 12.882 12.882 11.163%x*
AxB 1 67.340 67.340 08.3523% 3k
Error 18 20,773 1.154

xx0 p< 01, *xx p< 001

skskosk skkosk
70
68 M pre
O post
66
Weight
(kg) . -4
60 T 1

AG cG

Figure 3. Change of Weight in pre and post for 12 weeks program
wxkl p< 001
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o

A A eke] W3sli= <Table 12>, <Figure 4>¢} 2t} o}Fofzw]~ 2
TEE % A 4157+39Tkgol Al F F 43.15+4.16kg o % 1.58kg St
EEe &5 A 4047+281kgol A &5 F 3987+311kg O=

Table 12. Change of LBM (kg)
time
Group
pre post t
AG 41.57+3.97 43.15+4.16 —6.844 5%
CG 40.47+2.81 39.87+3.11 1.847
t-value 713 1.995

Values=Mean+SD
AG: aquarobics group, CG: control group
wkxp< 001

= <Table 13>3 7t}

obFolmul 2 LB TOIA FoIF Aol 7k LhebE O k(b= -6.844, p<.00D),
BEpel A frold Aolzk e 9tHte- 1847, p>.05).

AR §ol 7 Aol ek IR 15=6.046, p<.05), 45 24 & whol A
gk xfol7F YEM(F115=29.919, p<.001), AF&H S-S AAISHS T

$% A-¥ 59 115 AW A% 254 #oF Aol UEUA

st

FX oM (trg= 713, p>.05), && Fol= Folg Aol7b yetbA] Skt

(t118= 1.995, p>.05).
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Table 13. Result of repeated measure ANOVA of LBM

Source DF SS MS F-Value
Group(A) 1 47.961 47.961 1.918
Error 18 450.220 25.012

Time(B) 1 2.401 2.401 6.046x
AxB 1 11.881 11.881 29.919s3k
Error 18 7.148 397

. p<.0b, *xx: p<.001

4 (1=

Hpre
LBM |~ 40 - et
(kg)
35 ]
30 1

AG CcG

Figure 4. Change of LBM in pre and post for 12 weeks program
*xx. p<.001
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3) AALE
H] A~

<Table 14>, <Figure 5>¢} #t}. o}Folz v~

Mo

TUS E A 27.01£1.66% oA 5 § 23.73£3.16% °o.& 328% Fa
s, ETS % A 2758+43.07% oA &F F 27.656+254% o=

Table 14. Change of Fat(%) (%)
time
Group
pre post t
AG 27.01£1.66 23.73£3.16 2.753%
CG 27.58+3.07 27.65+£2.54 -.146
t-value -513 =3.051 5

Values=Mean+SD
AG: aquarobics group, CG: control group

xp<.05, *#xp<.01

AALEe) Bt pAES A

= <Table 15>¢} 2t}

1

YOt o= 2753, p<.05),

obtolzul s LBEelA Fol@ el el
o9 o]} vhehbA] 29tth(tie= —.146, p>.05).

frel e 3ol ‘
€% A F =59 15 AN 23 e5d §98 2olrt YA
Fol Fo3% z2tolrt Ve TRt 8=

QF O L}t 1= -513, p>.05), T 5

-3.051, p<.01).
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Table 15. Result of repeated measure ANOVA of Fat(%)

Source DF SS MS F-Value
Group(A) 1 50.278 50.278 4.904*
Error 18 184.548 10.253
Time(B) 1 25.758 25.758 6.270*
AxB 1 28.027 28.027 6.822x
Error 18 73.946 4.108
*1 p<.05
*
32 ™ pore
29 - U post
Fat(%)
%) N ]
23 A
20 ; .

AG CcG

Figure 5. Change of Fat(%) in pre and post for 12 weeks program
*: p<.0b
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4) A A ZFA T

A DGR =2] Mal= <Table 16>, <Figure 6>3} 2}, o}Folznr]x 52
&5 A 273144.03kg/m?*elA &5 F 25814418 kg/m? o2 150kg/m? 745+l L,
Zue 5 A 2121#300kg/m*ol A &5 § 27.67+2.80kg/m* 2.2 0.40kg/m?

7} s}

i)
2
2

o|N

Table 16. Change of BMI (kg/m?)
time
Group
pre post t
AG 27.31+4.03 25.81+4.18 5.85&s*#x
CG 27:27+3.00 27.67+2.80 -1.764
t-value .025 -1.168

Values=Mean£SD
AG: aquarobics group, CG: control group

sexp< 001

AAZFA T FiAupdss A HES AR oJAMFEA ] A
7}= <Table 17>3 2,

AdEFAF= 4 gl &5 A - 5ol e dexed tises AT
Al ofFopRB 2 SEwell A fro gk AFolrh uhERs oM (tg= 5858, p<.001),
ol A= ol ek Aol 7 vEbubA] etk (tig= -1.764, p>.05).

AR o'k Aol 7h YRR AL(F15=10.310, p<01), = AR Il M =
Frol gk Apol7F YERH(F16=30.835, p<.001), AFSH 5 S AA ST

e A5 5 tHSS AN 2R e 748 Ael7h yEhA|
otom(tig= 025 p>.00), +& Sl Fod Aeol7F yetuA &t

(t11s= —1.168, p>.05).
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Table 17. Result of repeated measure ANOVA of BMI

Source DF SS MS F-Value
Group(A) 1 8.299 8.299 331
Error 18 451.417 25.079

Time(B) 1 3.025 3.025 10.310%x
AxB 1 9.046 9.046 30.835% 3k
Error 18 5.280 293

skl p<l 01, =kl p< 001

29 B e

BMI B post

(kg/m?) 26

23 T 1
AG cG

Figure 6. Change of BMI in pre and post for 12 weeks program
*x%. p< 001
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1) TC
TCe] W3li= <Table 18>, <Figure 7>¥ Zt}. olFolzul A~ FI+
5 A 211.10+16.38mg/dl oA =& ¢ 197.90+19.99 mg/dl = 13.20mg/d¢

1

N
B

st a, RIS % A 209.20+21.34mg/dlol Al &% 3 211.80+23.57
mg/d0 .2 2.60mg/dl 57} T}

Table 18. Change of TC (mg/de)
time
Group
pre post t
AG 211:10+16.38 197.90+19.99 D.202#%%
CG 209.20+21.34 211.80+23.57 ~1.868
t-value 11 —2.7797*

Values=Mean+SD
AG: aquarobics group, CG: control group
#*p. <05, #xxp<,001

TCe H# A HTS Ay AT 3 ol di=
<Table 19>¢} 2t}

TCE 2 A9 &% - 5o dg fexd tdss AAT 243
ofFol2Hl A~ F oA fFolgt Zol7t YEFS O Ut o= 5.202, p<.001),
xaol M= g 2ol 7F YEbubA]l e 9kt (tie= -1.868, p>.05).

Al [Fo gk kol 7F YERSEAL(FY 15=13.412, p<.01), 28 E Holl A =
o8k ZFol7F YEM(F15=29.798, p<.001), A+ S-S AAISHS T

v A3 5Y t1es AN A9 5 d Fod Aolrt yERA
koM (tig= 111, p>.05), +& Fole= FF Ao|7t YEbwthtis=
-2.7197, p.<05).

_—
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Table 19. Result of repeated measure ANOVA of TC

Source DF SS MS F-Value
Group(A) 1 360.000 360.000 118
Error 18 54906.000 3050.333

Time(B) 1 280.900 280.900 13.41 25
AxB 1 624.100 624.100 29.7 7983
Error 18 377.000 29.944

skl p<01, sxx p< 001

koksk

i

DAY

210 A B pre
TC O post

(mg/de)

205 A

200

Q5 4

190 T
AG CG

Figure 7. Change of TC in pre and post for 12 weeks program
*x%. p<.001
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2) TG

TGe] W3+ <Table 20>, <Figure 8>3 Zt}, ofFofzHl A 52
% A 171.70+31.18mg/de oA 5 F 13250 +31.57 mg/dl o= 39.20mg/d¢
AasRa, x2S % A 166.70£43.65mg/dlol A &5 F 167.50+41.11
mg/de o= 0.80mg/dl F7F3kSA Tt

Table 20. Change of TG (mg/de)
time
Group
pre post t
AG 171.70£31.18 132.50+31.57 3.988:#*
CG 166.70+43.65 167.50+41.11 -.196
t-value .295 -3.217%*

Values=Mean+SD

AG: aquarobics group, CG: control group
xp< .05, *xp<.01

ofFrotzH A FEolA Fo% Apol7b UEREE e (tie= 3.988, p<.01),
ol A= ol gk Aol 7k vEbubA] &t (tig= —.196, p>.05).

o] 7} Y EF(F)15=14.122, p<.001), AtEHZS A A3t}

-3.217, p<.05).
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Table 21. Result of repeated measure ANOVA of TG

Source DF SS MS F-Value
Group(A) 1 2250.000 2250.000 900
Error 18 44988.600 2499.367
Time(B) 1 3686.400 3686.400 13.0145x
AxB 1 4000.000 4000.000 14,1225
Error 18 5098.600 283.256
wx0 p< 01, =+« p<.001
K%
ﬁ
170 e
- 160 - O post
450" -
(mg/de) Wi ]
130
120 ;

AG

CG

Figure 8. Change of TG in pre and post for 12 weeks program

w3 p<.01
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3) HDL-C
HDL-Ce] ®W3}i= <Table 22>, <Figure 9>¢} -t} ofFofzHlx &
T2 &% A 43.10+11.53mg/deel Al &5 F 49.60+10.76mg/d .= 6.50mg/dl
Z7tet R, dxza2 &% 7 43.80£9.35mg/del Al &5 & 41.20£5.90mg/dl
L

o= 26mg/dl FHAsHATH
Table 22. Change of HDL-C (mg/de)
time
Group
pre post t
AG 43.10£11.53 49.60£10.76 -3.074%*
CG 43.80+9.35 41.20+5.90 1.391
t-value -.149 2.164%

Values=Mean+SD

AG: aquarobices group, CG:icontrol group

*p<.0b

HDL-CSl B% & #4352 9% wh34gel og ol dueFiae] Az

<Table 23>3} 7t}

obFolEu 2 FEFONA Fo@ o]k LhEb Ok (tgm ~3.074, p<.05),
BEzel A frold Aolzk thehbA githte= 1391, p>.05).

AR feld Ar JEUA SSkevh(F=1909, p>05). 4548
o = 23 2ol 7F YEF(F15=10.396, p<.01), At S5S A AT

$E Q% 59 (43S AN 4% L4 9% Aol YA

R r ot (tig= —.149, p>.05), &5 Fol= Fost Zol7t UERRETH(t 5=
2.164, p<.05).
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Table 23. Result of repeated measure ANOVA of HDL-C

Source DF SS MS F-Value
Group(A) 1 148.225 148.225 895
Error 18 2982.050 165.669
Time(B) 1 38.025 38.025 1.909
AxB 1 207.025 207.025 10.396%
Error 18 358.450 19.914

w3 p<.01

55
B pre

520
U post
HDL_C 49 4
(mg/de) Yo
40 T |

AG CG

Figure 9. Change of HDL-C in pre and post for 12 weeks program
* p<.05

_50_



4) LDL-C

LDL-C9 ®W3+= <Table 24>, <Figure 10>3} #Zt}. ofFo}zZu]~

2~ 5
TS % A 133.66+22.32mg/deo A % T 128.30+20.71mg/d0 -2 5.36mg/dl
ZHasta, xS &% A 132.06+49.41mg/deol Al &5 2 133.20+46.91mg/

0o =2 1.14mg/d¢ 571ttt

Table 24. Change of LDL-C (mg/de)
time
Group
pre post t
AG 133.66+22.32 128.30+20.71 1.402
CG 132:06+49.41 133.20£46.91 -.804
t-value .093 302

Values=Mean+SD
AG: aquarobics group, CG:icontrol group

LDL-Co| Bt A A5 A% wiEgo] g o dazirel Ast

<Table 25>} 7t}

ofFolgZul 2~ Fgato| A gk Afol7t YEUA] koM (tg= 1.402, p>.05),
g zwol e f28k xpo] 7t YEFYA] eETtH(t o= —.804, p>.05).
A {98 Aol YEUA GFa(Fy5=1.071, p>.05), Fa2E&3

Fpell M= o) 3k 2ol 7F vebubA] @ L TH(FY 15=2.542, p>.05).
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Table 25. Result of repeated measure ANOVA of LDL-C

Source DF SS MS F-Value
Group(A) 1 27.225 27.225 .010
Error 18 49388.554 2743.809
Time(B) 1 44521 44521 1.071
AxB 1 105.625 105.625 2.542
Error 18 747.954 41.553

140 -

B pre

135 - M post
LDL_C 130 -
(mg/de) b

120 . j

AG cG

Figure 10. Change of - LDL-C "in pre and-post for 12 weeks program
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DHEAsw= ZHl2HES 7|hem s FAad A5 =
df T2 Aol wH A dFs AR FAEE Ao dHA 9

T ZHZEoE 2oy, dd U tE AHEE TE0 20M A=

2 FRIA EAstE Aoz mauE i (A FA ok, 2009).
T3 Bwe AFAEol X o] BAS HolwA X ¢ FelAE DHEAs
2 Algtseol| H]s DHEAsY

%
ko7t Adl e Fo] S RA| AH Q) &4 X )
=3

Ao AR AR Fo 3k 2| ZHp<ODUHELL O 1, ofFof =
Bl FETAA FoEHA FIFEEA L(E<OD), HELAAE FoAT Aol
7F vhEbEA @Skt

ol¢} #HAdte] MPdy FRE FHE A B3] HFe] AAA
#3}  B-amyloid % DHEAs %ol uxE GaFor thzolAas
DHEAs7} W3tE UetliA] Rt o &saodAs 125739 53t &%
¥ DHEAs7} o shAl(p<.05) S7tet Zo® YERT BHagh A3
(2005)¢] MgAo nFIgE] MASE T2 o] &5 2 A w9
of mxi= J&go A tjzatolAE DHEAs7F F2 84l Hastd ot
ol E 24738 AAAS &} 27 &5 § DHEAs7F 9] &t
S7F AT (p<.05) 3 BWargh  gx]ok(2009)¢] AFATeE A oH,

12977 "d%= FA el aPoge AATAI Samyloid B

e
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VI. 2 &

B AFE BFHA Nyol AFdhe 65~75419 13 oA 208t

O opFolgula FE T 109, T 10M R Fiste], Lol A

] A JN AT ZA| 2~ H 9, DHEAS), A A2 A F, AASH, AAGE, A
A

ALAF), dF=XA(TC, TG, HDL-C, LDL-C)¢] W3 = AyE Ay v}

1) ZEAZHRIE &5 F Folshd ashla(p<05), Hek 2t ApojolA=
ofolwhl s gro] Elasre] Hgke] folsiAl WA LhElRtom (p<.00D),

Aas Ade s 8E el A o8 2ol 7k Uebstthp<.05).

2) DHEAsT %% frelahAl 5713l 2 (p<05), FA it 7F 2polo A= o}
FolzMl 2~ Faro]l wiEwel Hlske] FolstAl =A vE e (p<.01),
Sa oA Fogt Zol7b YEFSHH(p<.01).

D ATE &5 F wevollA folal dAstAan(p<05), e 1 Zfolo| A=
ofFolRu 2~ SEFT vze WEolA Feld Aozl hehgow
(p<.001), A3t A1 5L E 7oA f)8 2ol YERITHP<.00D).
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At A A5 28 g oA f2]3k xFo] 7t YERETHp<05).
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