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The Influence of Circuit Resistance Exercise and Aquatic
Exercise on Overweight Mid-aged Women’s Ageing
Hormones, Muscular Damage Indicators and Stress

Hormone

Kim, Min Seop

Department of Physical Education
The Graduate School
Pukyoung National University

Directed by Professor Kim, Yong Jae, ph. D

Abstract

The purpose of this study is to apply circuit resistance exercise
and aquatic exercise to overweight mid-aged women, to look into
the changes in their ageing hormones (Melatonin, DHEA-s, and GH),
muscular damage indicators (CK and LDH), stress hormones
(catecholamine and cortisol), body compositions (weight, body fat
tsyr, and muscle mass), and to find which exercise method brings
about positive changes in overweight mid-aged women’s ageing
hormones, muscular damage indicators, stress hormones, and body

compositions.
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Methods : The study subjects were thirty overweight mid-aged
women living in B city who had more than 25% of body fat rate.
They had no health problems and had no experience of participating
In any regular exercise programs. Among them, nine subjects had
circuit resistance exercise, nine had aquatic exercise, and nine were

In a control group.

Result : Regarding a change in melatonin before and after
exercise, the group of circuit resistance exercise had a significant
increase, whereas the aquatic exercise group and the control group
had no significant difference. There was no significant difference

between the groups.

Regarding a change in DHEA-S before and after exercise, the
group of circuit resistance exercise and the aquatic exercise group
had a significant increase, whereas the control group had no
significant difference. And the group of circuit resistance exercise
and the aquatic exercise group had a significantly higher DHEA-S

than the control group.
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Regarding a change in GH before and after exercise, the group of
circuit resistance exercise and the aquatic exercise group had a
significant increase, whereas the control group had no significant
difference. And the group of circuit resistance exercise and the
aquatic exercise group had a significantly higher GH than the

control group.

CK was not significantly different before and after exercise, and
between the groups.

Regarding a change in LDH before and after exercise, the group
of circuit resistance exercise and the control group had no
significant difference, whereas the aquatic exercise group had a
significant decrease. The aquatic exercise group had a significantly

lower LDH than the control group.

Regarding a change in  catecholamine (epinephrine and
norepinephrine) before and after exercise, the group of circuit
resistance exercise and the control group had no significant
difference, whereas the aquatic exercise group had a significant
decrease. The aquatic exercise group had a significantly lower
catecholamine than the group of circuit resistance exercise and the
control group. Cortisol was not significantly different before and

after exercise, and between groups.
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Regarding a change in weight of body compositions before and
after exercise, only the group of circuit resistance exercise had a
significant decrease. The group of circuit resistance exercise and the
aquatic exercise had a significant lower weight than the control
group. With regard to a change in body fat rate before and after
exercise, although the group of circuit resistance exercise and the
aquatic exercise group had a significant decrease, there was no
significant difference between the groups. Regarding a change in
muscle mass before and after exercise, although the group of circuit
resistance exercise and the aquatic exercise group had a significant

increase, there was no significant difference between the groups

Conclusion: It 1s considered that resistance exercise is effective in
order to change ageing hormones positively, and that aquatic
exercise tends to be effective in order for the positive changes in
muscular damage indicators and stress hormones. Nevertheless, to
generalize the study results, it 1S necessary to apply various exercise

methods for continuous research.
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T

gl7) ek 2
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o] ¥ AQTH(Gleeson et al., 1998; Horita et al., 1999; Nosaka

et al.,, 2002).
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L 91979} A
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E(%)
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A A

A5 (kg)

217&(cm)

A (yrs)

1 (n)

160.01+£3.42  63.8513.34 32.6613.77

40.55+5.36

9

159.12+5.41 61.41+4.48 31.66£3.60

41.56+4.41

9

161.25+4.64  65.5613.02 33.77+4.73

41.33%5.76

9

e

—

N
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717] e SES] 3=
HetEd  Cobas MIRA e ARk EdRA
vspd 22 DHEA-§ L oShiba YBA=200 9J®  DHEA-SHA]
FRNEO
GH DPC-Immulite 2000 u= GHEA

GC/MS Finnigan GCQ
CK n CKEA
800 with auto sampler 1=

3k High—Performance liquid
LLDH Chromatography n|=  LDHEA]
Neuroblastoma Analyzer

HPLC System by

Fhe] Folwl nj= o FhE|Eolul A
] Bio—-RAD ]
AEYXA T EE
FE|ZE  y-counter ul= SEEEA
A
AL A A AA = In-body 3.0 Ele=n A A A A
THGF
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(1) =3t =28 @ degtEd DHEA-s, GH
(2) & =4A3% : CK, LDH
(3) 2EY A T2 JHH| Folyl, FE =

(4) A=A - AF, AALE, 25

gy 0 AAE SABAT SRR, HBAES A3 o) g of
3R GANA Hold AL Haseln AL A Aol £ELS
FAste] 4 MAE JFe A 25
Ao AARE AolEEdelY HA 1979 A3, AT AL
127709 £35S v Bgddl AN A-F ZPRE 07 10004
|

A ZAstg o, FHWA 16mlE A A

AFTE2EE AdoA dH, ddie & YHgo=z AAE HAsta GH
Daiichi kit(Daiichi Radioisotope Laboratories, LtdJapan)E A}-&3to] H] 73 A)

18- (IRMA: Immuno radiometric assay)¥ R o2 F43t3 o™, 314 (solid

=
ol
O~

phase) 2.2 A7} ¥ &% F<&(Beads)o SU(GH)S wHSAIZl & S F %

A (125I-AntiGH) S ¥FSA1A AAle] GHE €8+ Sandwich 98 & o] &3}

ol
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A th. DHEA-s#41-& radioactive 1125 labeled DHEA-S 042 1.0mlda 4]
37°C water batholl A 303 &< wlgstH, ojuwl DHEA-sol tigh ux}

o

2
HES-2 100% % 38t ar, AleF2  Diagnostic products Co, Coat-a—count
DHEA -sulfate= 3} %t}

Melatonin< RIAHALZ FHo| Holxl standard control plasma samples
FEaEHe 50u ul® #Fstar 412 vhs 37°Cell A 2A17bERb wi A 7
Assay bufferE BE FHoO 50ul® 53 =3 & A-2(20727°C)oll A <
36~48A13bs ot RESAIRL Al AR VIR A2 oF 2~8°Col A 156~30+

7

%2 decant A1 71t} AleF2 IBL. Germany

S
15-20%3F 94 2% & dH Eaos HA 23 FES oA F

= Asd A U|(HITACHI 747,

it
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R
v
@
=
Q
(@}
Q
=
=]
(@)
7.
=)
Q
w
@,
M
1%
rlo
N

JAPAN), LDH(lactate dehydroge nase)¥41& A% A 3}sti4 7] (Hitachi
7600-110 /7170 , Japan)E ©]-8-3}o] A A3}

S|
~

Q ~EHYL T=2E

M

FHe| Zolwl #2412 HPLC(High performance liquid chromatography)E ©]
&3t o Zo] AAE AAlsHA T

g4 2mle} 4M HCIO4Z vortex mixing3 QAR E 2AAE & A=S

[\

F 3t Tris buffer, alumina 50mgS 7}stal 10+ &< Z38HA shaking 3F%

ow A EEdte] AE=AA F D.WE aluminaEs 33 washingS A A3
o] % 3000rpm o2 2% A EYI ¥ A4S DWE ks AlAst
0.1 MHCIO4= 7}& - 7 A mixing dto] 5&%F A& $ 3000rpm e 2 2
= 94 EYste 4SS 02um membrane filterdl]l o 7}kl HPLCo

)

_23_



A}

A= vacutainer system= ©]&3dle] FHS AFH3 F

& 78] DSLelA Azxd Ag kit 9F t Cortisol [1-125]5 o] &3} y

=
=

injection &} t}.
Y &£ 184
ks
—counter = 4] 3} t}.
@D AT A
AAE 24 7]2 In-body 3.0(BiospaceArl, Korea)S AFg&3tlon, =4S
et AA R AvEHS A F SAH R AF(Ke), AAFE(%), &
SH(Kg) s S48Ath
7y 7y o2 A A gsto] skt
Sl 9

4. A3AY 2L I
701-];—_
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2) LT Y
MNAAG L 14575 ez gt A48 &S $15ke] 1RM]
30% % FEE 2set DAY oW, 5~8FE IRME 40% == 3set, 9-12
£ IRM9 50%9] &5 ZFE= 3setE A8
WSl s B 8~123] AtolE AAGtE e dHoRE Glon, dolE
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o4 -



Fol Brzycki(1993)<]

Trers

KeX
=

=]
T

EEIERE

£ of o}

=)

Folom,

)

A G gelA A

15~16~‘ﬂ 701'

=z
L

t91om, 5~85F% RPE 13~14%, 9~12
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® 31277 AAAY SEEZI
=E s set
T ° 9 T Eds Al ZE RPE _7J
= (week)  (min) 2
fi ~Ed % 5%, Ed=1 102 (5km/h) 9-10
o
chest press
T dumbbell fly
2 cable cross over
let pull down
1-4 30 11-12
R long full
one arm dumbbell low
squat
EHi} leg extension
) g leg press
& leg curl
o &l ;
' good morning
rew 4 S 58% 3 13-14 30%
N standing calf raise
n donkey calf raise
o } ot one arm dumbbell curl
oo E hammer curl
¢k triceps push down
O kick back
front raise
EAnes side raise g 195 0 1314
- back raise
" sit up
A crunch
leg raise
?2 2Ed A 5%, EY=" 10%(5km/h) 9-10
o
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(week)

-

> Ho
L o

(min)

N &
w8

RPE

=
1>,

e Stretching ® Walking e Bounce

10

9-10

re

Mo

ofr

Bounce—front, back, slide, side

Knee jogging - narrow, wide

Jumping jack

Scissers

Side step 1-45

Leg curl

water Tempo - half & full

stride

Shoulder flexion, extension

30

11-12

1-4week program with

Jazz kick & Soccer kick

Twist, pendulum

Rocking horse 5-8F

Side step, step & cross

Ankle inversion, eversion

Shoulder adduction, abduction

35

30

13-14

5-8week program with

Leaping - front, side

Heel cross, ankle reach 9-12

external rotation, internal rotation

bicep curl

40

13-14

o
AC)
Mo

e Stretching ® Walking e Bounce

10

10
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5. A5 g

A5 A 8= SPSS 19.0 Programe AF-&3te] ot A|dzte] A4 2 iF

)= g Y

HAE &9, Hd A 2SS 98t dbES7gol o o] dw gy
(two-way ANOVA with repeated measure)S AAlstdch Hobd Aldd Ab

e S SRR VA

e

A9 A HSEE CAFS ANRAD, A9 3+ 99

Wk B A S (one-way ANOVA)S AAste] Fox7t Jeld 2% SNKZ AF
THSS A FelaTe p< 002 At
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a7 23

2 A= vk FEoA 309 S e A7 A 5109, 5 %5
gz 10Hes TR, 125 ]
2zt Ed, DHEA-s, GH), & €4 % %(CK, LDH), ~2Ed~

=
obrl, ZEE), AATFAAAZ, AAGE, T H3tE dyE 23= v

tEEe AATeRA k3tdd T2

D #etEd
Aty AddE dyEde] ¥MEE <F 5>, <ad 1>9 2u. AAATE
ERGS &% A 14442280, €% F 15113192 #93A ZHrlstion,

TFeesHTE &5 A 14354312, & ¥ 1523+3.332 7l L, Fog
5 5

15.00£2.16 2 A = At}

%5 WygEUY W (pg/ml)
Al A
At
54 55 t D
AR I A 14.44%2.80 15.11£3.19  -3.186%x 013
T EHAE 14.35+3.12 15.234+3.33 -1.887 .096
SRy 15.16+2.22 15.00+2.16 1.762 116
SAR=F ALt EFHZ}
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2) DHEA-s

o
frod)
—
K

—

<3

-
1

g3 A)dd DHEA-s¢ W3E

—

~H

1

0]
pul

HA

g

[e)

g
-

[e)

i

154.85+18.63 %
(ug/dl)

A S7kekl e

o

g

)
169.97+14.71 %

i

<
T

<
T

154.36+18.97, $%
k!

7>, <™ 2>3 )

172.26+28.68 =

<
T

165.45+14.10, &5
A

A

A 162.12+21.51, &%
L EFLEA]
7. DHEA-s¢] #3}

-
1

1 3}

-
it

;OT
o

.015
.000

-3.102%
=7.006%:

172.26+28.68
169.97+14.71

162.12£21.51
165.45£14.10

012

-686

154.85+18.63

154.36+18.97

e

—r

N

1, F3 2883

&
™

]

A

’

B kis

Age]
1—6}\)\‘

or

A = A YEFs

°
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Aol 7k VhEbskTh.
A o9 F7h e R, dEgue s feldvt et

1

0]
pul

g

8>3 .
DHEA-s&= FJd 2F fFox7F YERA]

[e)

i

*t p< .05, " p< 001

A



3 8 DHEA-s®] Wks=7o] o3k ol g o] A}

Source DF SS MS F-Value D post—hoc
Group(A) 2 1982.897 991.448 1.262 301
Error 24 18851.708 785.488
Time(B) 1 344.334 344.334  19.772 000
A, B>C

GroupXTime 2 211.843 105.921 6.082%x .007

Error 24 417.970 17.415

ko

p< .05, ™ p< .01

AT ARARA, B £E2EAE, C gaw

Lo [ = o G
DesH ==
00
e dodedke
180
=
il
m En
| 160k
v
= b
w140 o
—
=
120 1
100 T T 1
A SRS == Efj=

18 2. DHEA-s¢] ® 3}

Mo
offt
)
=
+
%
Mo
offt
o
N
3
+
S
fru
of\
N
_0|L
o
o>
n
oft  ofN
Mo
o
i)
.
flo
Mo
offt

197752 FA = A
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(ug/dl)

AlH

9. GHel Wz}

-
it

;OT
o

.000
.001
367

—6.496%
—4.84 5%
367

2.23+.55
2.24+.64
1.97+£.75

1.95 +£.72

1.83+.48
1.80 +.54

o p< .01, 7Y p< 001

ezt
\%

)

el
Ko
ol
N

H

\.—_mﬂo

o)

’

[e)
IT

A

% %k
A, B>C

oF
post—-hoc

el A

3

=8

D
.966
.000
.000

<

o

Al = A YERsk

A

17h GERA

A

°

)

A
i

Aol 7k YERETh A}
.035

i

59.425%:%:
13.47 3%

F-Value

b

T

XA vE

o A

oro}
MS
.027
770

1.064
241
018

— 33 —

3 gzPang 4o

T

0]
T

RS
SS
.053
485
430

T
18.474
1.064

A}

g 3} of] 4]
DF

2

24

1

24

&8

)

A9 3 felA7 degA

Aol 7t ek,

Source
Group(A)
Error
Time(B)
AXB
Error

o p< 001

1

ANE el A7t dEptA

10> 21}
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off

Ch=

19 3. GHe w3}

Qe AAE CKe W <¥ 11>, <28 457 20 AAAFLER

G &5 A 1954443499, &5 190.33+26.142 #AAHFoH, FFEIFHT

+& A 186.11#56.600, &5 F 162.33+27.95= 7TAH A1, dxddte &
1837741822, 5 ¥ 183.04+18.26= A ¥ At

¥ 11. CK9 W3t (ng/ml)
Al A
At

5 55 t D
AR e A 195.44434.99  190.33+26.14 782 A57
TG 186.11+£56.60  162.33+27.95  2.986x 042
EH 183.77+18.22  183.04+18.26  1.811 .108

A=A d+EFA=}
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CKe| Hit A HFS 9 vbESAd o3k ojdgFEA e A= <&
12>3} 2
CKE AW #9137k tehgAw 4d 1, 454§ TANA foF Aol
7b et eksket
T 12, CKel a3 o3 ol Aol st
Source DF SS MS F-Value D post—hoc
Group(A) 2 3136.250 1568.125 .822 451
Error 24 45767.767  1906.990
Time(B) 1 1316.214 1316.214 4.711= .040
AXB 2 1347.984 673.992 2.412 A11 NS
Error 24 6705.122 279.380
* p< .05
A MZAAEEF group, Bl FEes Y, C =23
o Desx mess
-
- MzHE +E | kS |

19 4. CKe| W3t
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(ng/ml)

13>, <19 5>9} 2t}
A

-
it

148.66+£30.92 =
136.42+19.76 =

<
T

<
T

162.03+27.22% A = A .

k<3

3 A LDHS Wshes <
T

s A150.55+26.23, &

13. LDH¢] W3}

2) LDH

+& 11149.44+22.77, &5
162.55+27.06, &

\
it

;OT
o

x4

X

oH

715
011
122

3.303x
1.728

.037

148.66+£30.92
136.42£19.76
162.03£27.22

150.55%£26.23
149.44£22.77
162.55£27.06

&

N
o)

i
50

2

&

ruge]

N

* p< .05

ezt
\%

)
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3 14. LDH®] WHEZHo| ofgt o] g gt o] Ay}

Source DF SS MS F-Value D post—hoc
Group(A) 2 3481.874 1740.937 1.358 276
Error 24 30759.262  1281.636
Time(B) 1 357.282 357.282 5.864x .023
AXB 2 423103 211552 3472« o047 B
Error 24 1462.240 60.927

* p< .05

A MAAFRF group, B e, C gz

(w/BuHa
*

‘7|
o
&

MZIx e == ch=

1% 5 LDHY #3f

3. Z2EH X Z2E

D ol gz
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(pg/ml)

Al A

2l w3l

hyA

15. o 3]y

a1

ok

o

X7

X

o

w

A

767
.010
.286

307
3.301%
.009

1.02+£.33
78+.31
87+.31

1.04£.31
1.09+.44
.89+.33

Bl
NH
o)

i
50

2

oe

0

N

e 49 7 folArh HEA

hyA

16>3} 2t} o 9y

-
it

o p< .05
<

-

1

~
;OO

%

w3 o eel s Folahvh hehbA g

wazh UE
Hearv 9

post—-hoc
NS

D
.636
.009
.010

462
7.968%:
0.082x

F-Value

MS
101
2.18
.180
126
.023
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SS
.201
0.226
.180
.253
.543

2
24
24

AL SEA UERS T
DF

°

Source
Group(A)
Error
Time(B)
AXB
Error

* p< .05

Ar AZLA




AT |

4|

/By |

=
L=t
=]
9]
I

(

o= et CH=

¥ 17. =299y xde] W3t (pg/ml)
/\] 3l
At
54 FES t D
AR e A .59+.19 .65%.20 -.992 .350
T EAE 62+.19 A46+.14 2.909x .020
SRy 62+.23 61£.25 1.107 .031
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AR FelArt teh

Aol 7t ebske). AL

o %

Sl A

Z}-
A

HA S SERs T

Fol3

3)

SS MS F-Value Js) post-hoc
.038 .589

DF

Source

.042

2 076

Group(A)

1.693 (0781

24

Error

279

.014 1.226
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