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The Effect of Workout Intensity Level for Muscle Damaged

Index, Aging Hormone, Body Composition of
Obese-Middle Aged Women

Byung—-Ho Jang

Department of Physical Education
The Graduate School
Pukyong National University
Directed by Professor Koun-Soo Shin, Ph. D

Abstract

The purpose. of his study is for middle-aged women to classify
workout level into-3 groups(b0% level, 60% level, 70% level during 12
weeks and to figure out-the-appropriate workout level by ascertaining
the effect of body composition, muscle damaged index and aging

hormone.

Methods: The subjects for this study are middle—aged women having
over 30% body fat, and assigned into 3 groups on the basis of workout
intensity(10persons of 50% intensity, 1Opersons of 60% intensity,
70persons of 50% intensity).

it was analyzed for data processing by doing two way anova of



repetition method and established the level of significance around p<

.05 on SPSS 18.0 Program after study.

Results: CK(muscle damaged index)was increased significantly from

70% group and among the groups, 70% group was extremely increased

than 50, 60% group.

LDH was increased significantly from 60% and 70% group and among
the groups, 70% group was-extremely increased than 50% group.
second, melatonin(aging related hormone) was increased significantly

from 70% there's no difference among the groups.

DHEA-S was increased significantly from 70% group, among the

groups, 70% group was extremely increased than 60% and 70% group.

GH was increased significantly from 70% group, among the groups,
70% group was extremely inereased than.60% and -70% group.
third, weight(body composition) was decreased for all, and there's none

of dramatical difference.

Body Fat was decreased significantly from 50% group, among the
groups, b0% group was extremely increased than 60% and 70% group.
amount of muscle was increased significantly from 70% group, among

the groups, there's no difference among the groups.



Conclusion: muscle damaged index was effectively changed in low
exercise intensity, but, aging related hormone was effectively changed
in high exercise intensity, especially, DHEA-S and GH was significantly
increased than 50%, 60%.

Body Composition wasn't changed in weight but, low exercise intensity
1s appropriate way in order to lose body fat and to make the result
into being generalized, more various exercise intensity should be

required.

Key words: muscle~damaged index, aging hormone, body composition,

obese—middle aged women.
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GH), DHEA-S(dehydroisoandrosterone—sulphate), % #}E 4 (melatonin)
A o]t} (Thomas et al., 1994).
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2 e AHA AEWS] wslxd gaet st B AFEo] Mgy
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1) CK(Creatine Kinase): 194333 K. Lohmans”’} &4 %9
EA~EZAY o+ ADP A dotel+ ATPY ZuhkS(FEAE TP olEl o 7 HE
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o] %% wo] HFOo = ATPE &AME A5 Z5d vEFem EAsh: X
¥ AYeld o2 RY A2 ATPE Fwstth. =42 SAlsks A & 2
g o}l Q143 & Ao tH(Goris et al., 2001).

2) LDH(Lactate Dehydrogenase): 1959% Markert2} Mgller+= LDH®|
Aol o3l ofo]iatqlel WS HEF], LDHololAxkl & Aol de A}
571 o2tk Ex= 9T EE 7] LDH= A%, A%
8, 1, AAEAY g8 =5, AR 3] 2 FE S oA JEhd
(o] 53, 2178 5F, 2002).
3) GH(Growth Hormone): A& =& Aolo|A Zole] A7 o]

= ¥3H), M, I AHRAY AREF o B adE UEh, =3
of 9% Az EL AR Ak ke dATHeE YEd F vt Bu
SEATHA -, 2002).

4) DHEA-S(dehydroisoandrosterone-sulphate): &3 =223 74 =3}
o #HE = oRA, IR AAN dPo] FUFE] wel fHAste &
de AYE=R w3tet AdE AfolH, ¥ dF 59 DHEA-S= Ad#

Ao YA % GHo] WHo = ¢xE &2 FATHThomas et al., 1994).
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(Cain et al., 2007).

AEUL dgEY §44 g0 o] gow FEe H(light)8 el

el

A& A==z G5 7]el =i W) 7] @& MES Holil(lee et al,
2002), AA #Zg7)5o] o] dWegEUel Hdas A Ve dRoR o~

o,

-

EZZ 4y F7HE Yulsty, WEtEdo] o A = Ao 4] 9
o] o}& 4 AT} (Pilaczynska—Szczesniak et al., 2004).

Webe o) e Eue AFAeEAe A Aotk Ui go] EYERS

) [e)
3 FUere)

“©
o
i

H

t
rob
i

rU o

o,

il

i
|

sk [ gt T SRl )

J 0P Bu 5 Ay Am

I

=
Aol A77F Bol aAE oL 3l & #o|th(Leventhal, 2003).
DHEA= Fal oA 7RG o] MEojA= s=vos ¥ ko] o3
ME AAEE AN 7P S5 SHECIER Fd £0 7 ko] I
g oA HlaExHREe| U o AERA So.8 H#w(Sharp et al., 1986),
ZLe Aol EH| &L free DHEAYE 19 4mgolal, DHEAsE 1Y 25mgeo|t}
(Ascensdo et al., 2008).

rol
I

_10_



4. dolEEH oI NA=A
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AA oz g7 d(homeostasis)o] #HE A Hh(Kadowaki et al., 1995).
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A 5, 2009;. Bogaerts et al., 2007).

A EA L ek Aoz obd ofelE 7Sl (adipokine) ol gt E =
cheket Tl A s FHjsle 8% A2 AEa 9len, RBP-4(retinol-
binding protein—4)% = WAE olt]E7ele] FFoltHYang et al., 2005).

Di Pietro(1995)¢] 93t4 S olshd FA 4
o] Bt} 1 ol FAom ExH oA FAH A e AT o= wH @
AZF Qdokar gk

EgE AL AW ojredy H4dE = AAT B9 wed 1o o] wig
thFetty. 58] Hhol FAH = Aol 7HE e 1 T WAl des A

A3 To Aow e dAHs #A7F At Hunter et al., 1997).
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B ool gae BaelAel AFE AAMe] 30%7h Wi FHS
gez aglth AR gaREe A% olgel flu, FAAA &%
o] Feld Aol §lE 308 WHOE Fol doEEL oY &5

=S 47 50%, 60%, 70%= otol Zb2; 1084 FAuAd shsivh. v dxke

_'

>

NA D EFL < 1> 72}

E 1 @A) AAA 54

T Jd(n) IAE(yrs) gl A% (kg) A A -5 (%)
50% M+ 10 05.2%+4.36 159.4+5.17 59.16+5.06 33.90£2.88
60% e+ 10 56.3+3.94 157.6+6.37 60.26+7.73 33.89£3.31
70% M+ 10 54.9+3.27 158.624:57 58.48+7.30 32.76x£2.64
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3E 3. 12539 SlolEEYoeld TR

" o o T e 2
o) ==
T 559 =& S oo RPE
TH 2B A 58, E4d=Y 102 (5km/h) 9-10
chest press
g dumbbell fly
cable cross over
<
let pull down
Fuj long full
one arm dumbbell low
squat
] EJA leg extension J o=
5 leg fress 17 1RM=80%
leg curl 9195
o] &= i
O] 5 o] 5+ good morning TN o AP
stipe dead lift
23 50%,60%6,70% 7 A] 15-16
standing calf raise
w2
donkey calf raise
S E Y
5 aPeo) i one arm dumbbell curl
= \40 J—?‘L— il Ao ]
° hammer curl l=dt 2set A
triceps push down 5~125: 3set A4
CR i
kick back
front raise
Agdnes side raise
back raise
% .
sit up
A crunch
leg raise
e &5 2B A 58, E4d=Y 102 (5km/h) 9-10
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5. A5A Y

1:]
THAE AFESIAAL, Fdxk TS Aste] REES A o3k o]t
=
dEAERIIE e AT AR dexd t-HSE AASElAL, Zhol gkl
&

B218-(one-way ANOVA)S 2 A 3}o]

frol 27 vebg A4 SNK2 AFHSS ANt felFEe p< 062

_18_



V. 95 23

2 ATE vyl FdoA 308E e R YolEEdH oY A &% HEE
50% A% 104, 60% Her 109, 70% FAer 10H oz FE&], 12577 &
TS AAFgoRA AARYAT, AATE, I5F), + &A% (CK, LDH),

=
3t s EE (A EY, DHEA-S, GH) 9 ¥sts 24ud A= vha3t 2tk

Aty A A A F=o WsleE <E 4>, <19 1>3 Zu)
50% T &5 H 59.16+5.06kg, &8 ¥ 57.90+4.62kgS =2 1.26kg
7Hastga, 60% AHe % A 60.26+£7.73kg, &5 3 59.01+6.39kg=

=
1.25kg #AstoH, 70%HFS +& # 58.48+7.30kg, & ¥ 57.156%

¥ 4 AFe W (kg)
o A4
&% A &% > ‘
50% % 59.16x5.06 57.90x4.62 1.234
60% 7t 60.26+7.73 59.01£6.39 987
70% X 58.48+7.30 57.15+4.06 .873

_19_



i“"t
ofy
rlo
o
L
e
o

A7k A ek, ARE, FEAGEBAAE =

ERbA] e gkt

-
o
o,
rot
_&
S
N
L
i

E 5 AFS WEEYel o olAmFrA el Az
Source DF SS MS F-V0alue post—hoc
Group(A) 2 114.036 57.018 .808
Error 27 1904.285 70.529
Time(B) 1 1.204 1.204 .061 ns
AXB 2 28.616 14.308 130
Error 27 o JERElE 19.604
025 LR

Az

(ko)

40 -

-~
-
30 =

0% 60% <t T0%F

a9 1. Az W3t
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Ay A dE AAE] WstE <E 6>, <29 2> #h
50% e %5 A 33.90+2.88%00A4 % F 31.30£2.40%% 2.60%
4, 60% JAee % A 33.89+3.31%004 & F 32.78+3.08%

2 1.11% 7Ad9oem, 70% JAde &% A 32.76+£2.64%94, %
32.17+£2.43% % 0.59% 7rAsFglc).

¥ 6 AAWES] W3} (%)
Al #
Sl
2353 2EF t
50% Ak 33.90£2.88 31.30£2.40 4.344 %
60% et 33.89£3.31 32.78%+3.08 1.379
70% 32.76x2.64 32.17+2.43 .583

Ak ko] Aol M= & Aol ol abol7F vEhA] AT &5
T 50% Aol 60% At 70% JETE fro)shAl A ERR

_21_



® 7. AALE

Source DF SS MS F-Value post—hoc
Group(A) 2 8.169 4.084 291
Error 27 379.130 14.042
Time(B) 1 18.249 18.249 10.166™ B,C>A
AXB 2 2.582 1.291 791
Error 27 48.470 1.795

p< .01, ™

A: 50% group, B:

A=Y=

(%)

60% group, C:70% group

40 -

35

304

25

50% ¢t

_22_
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(kg)

stglo

41.50£2.01kg= 3kg <7}

S

F$laL, 60%

°©

7}

¢
40.80£2.20kg= 1.10kg <7}

=

<
T

8>, <29 3>3 Ao 50% A

<
T

-
It

40.21+2.58kge = 0.92kg

<
T

o] Wal= <
39.70+3.05kg, &%
$% 7 38.50+3.83kg, &%

o

T

2

-

7 39.29£2.45kg, &

W, 70% Rtk

=

[€)

ezl _Er
st o}

&

A

672
1.103
2.387x

40.21£2.58
40.80£2.20
41.50£2.01

39:29+2.45
39.70£3.05
38.50£3.83

50%
60%
70%

B

N
e

i
50

)

&

ruge]

N

* p< .05

e
Vv

A3 50%
oA 9

=

[e)

s

FolAk7h tebkeh AEA

Aot 60% Aerl s Fox7h et AR, 70% 3

s}
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F 9. Zae] wESA o7k o] e A
Source DF SS MS F-Value post—hoc
Group(A) 2 .833 417 .962
Error 27 286.500 10.611
Time(B) 1 1.734 1.731 3.758" ns
AXB 2 22.348 11.174 2.491
Error 27 124.738 4.620
* p< .05
Ar 50% group, B: 60% group, C:70% group
o5 L R

50 =

30 +

_24_




1) CK

Aoz AHE CKe W3ls <F 10>, <28 4>9F 2th 50% Jao &%
A 216.40+47.63ng/ml, &5 3 225.20£39.03ng/mlE 8.80ng/mé Z7}8FS
i, 60% A % A 228.30+£53.95ng/ml, &% F 224.10+42.26ng/ml
2 4.20ng/m¢ Asglem, 70% JHS % A 215.44+38.27ng/ml, +F

% 289.904£55.20ng/mlE 74 46ng/ml &7}

¥ 10. CK9] W3}k (ng/ml)
Al
Aok
$E5A 53 ¢

50% At 216.40%47.63 225.20+39.03 1.006

60% At 228.30+£53.95 224.10x42.26 .957

70% At 215.44+38.27 289.904£55.20 -5.626%x*
A=At FF=AA}
. p< .01

CKel A 7 4%% A% WS4 9@ olauyre) dre <E

11>3 2o,

& atolsl ebith AAEAZ A3 50% A9 60% AeelAE fo3t

LFERUA] ek AwE 70% Hebtoll A= F23k F717F YERS Tt ~=-5.626, p<
0D). Fe 7ke] Aolo| = 5 Aol o3 Zol7t YeR] ekkA] gt

LEIIN

_25_



T 5 70% He] 50% HEFH 60% [ETE frolatA w=A vERs

[e)
RN

11 CKe| #337ol] o8 ol gl Az

Source DF SS MS F-Value post—hoc
Group(A) 2 20109.433 10054.717 2.810
Error 27 96600.250 3577.787
Time(B) 1 10428.017 10428.017  12.358™ C>AB
AXB 2 9310.433 4655.217 5.517"
Error 27 22784.050 843.854

“ p< .01

A: 50% group, B: 60% group, C:70% group

L
400 - Kk

K
(ng/me)

e -~

50% ¢t 60% T0%F

18 4. CKe] W3}

_26_



2) LDH

Aokl AAE LDHY Wdle <E 12>, <a¥ 559 #oh 50% Jve &
= A 180.20+25.55ng/ml, &% F 189.60+50.21ng/m¢%E 9.40ng/m¢ =7}3}
R, 60% HEL &% A 170.90+30.86ng/ml, 5 F 186.28+48.18ng/
w2 15.38ng/ml Ao, 70% JEE &5 A 185.02+£25.60ng/me,

5 § 217.30%+ 28.79ng/m= 32.28ng/ml S 7}sFA T

¥ 12. LDHY W3} (ng/ml)
Al
At
35 2 =TF t

50% Hut 180.20£25.55 189.60£50.21 743

60% Hdt 170.90£30.86 186.28+48.18 -2.339%

70% Fdt 185.02£25.60 217.30+28.79 -4.802%x*
=R 7= F+F=AX}

*1 p< .05, 7 p< .01

LDH®] Ht A dos A% w54 o3 ol I
13>3 2o LDH= ek b frol27h vephuA] edokAwt, A, doshg
adol M ok Aol7t vEtkth AT Ak -5 50% Fekel A=
a7 bAoA 60% Jekd 70% HdelA= frold F7F o
ERdoh(t10=-2.339, p< .05; t19=-4.802, p< .01). Fek 3Fe] oloA=
& Aol FolF Aol7k vehbA] AT 5§ 70% fekol 50% [t
Bk frelatAl A e

_27_



i 13. LDH®| vHE-S5Ao) 23t of el fiA o 4}
Source DF SS MS F-Value post—-hoc
Group(A) 2 672.533 336.267 .860
Error 27 59912.400 2218.978
Time(B) 1 7616.267 7616.267 17.888" C>A
AXB 2 5046.533 2523.267 5.926™
Error 27 11496.200 425.785
1 p< .01, ™:p< 001
A: 50% group, B: 60% group, C:70% -group
FEoog W B
300 -
250 -
IIH
(neg/mo) °%° 7
150 -+
100. : e
50% &t 607t TO%

a9 5. LDHY W3}t
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ez Add detede] Hale <E 14>, <™ 6>9F 2 50 8¢S
9 9 ¥ 9.90+2.34pg/mlE 0.39pg/ml 7}t

60 % e &5 7 9.92+2.28pg/ml, £%F ¥ 10.82+3.04pg/ml= 0.90pg/

m  F7rekgle, 70% He 5 A 9.43+251pg/ml, +E& F

©
S
0Q
~
B
r-{o
of

9.81+2.11pg/m= 0.38pg/ml =7}3+ th.
¥ 14 9 EJ] W3} (pg/mb)
Al
Ak
Sl e ¢

50% ek 9.514+2.99 9.90+2.34 -.683

60% ek 9.924+2.28 9.81+2.11 145

70% Ak 9.43+2.51 10.8243.04 -2.646%
I E e

WebEdel AT A AFS AT WBIPO| @ ol RA Ash
CE 1557 2k WEHEUS F9 3k oA et ergren
Gl A Fol@ Aol7h vhehbA QarAR, AHE oAk ebgeh A

F3F A3 50% AGH 60% WA= FoAXTE GERA] @ EAIRE, 70%
Jetoll M= 7938 S7HF UEbgth(t 9=-2.646, p< .05). Fgke] fojo A

S OSEAF BE fo@ Aol v srsret.
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315 BEtEd ] qHES Ao ot o] AR o A}
Source DF SS MS F-Value  post-hoc
Group(A) 2 4.433 2.217 113
Error 27 529.050 19.594
Time(B) 1 8.817 8.817 4.278" ns
AXB 2 1.033 517 .251
Error 27 55.650 2.061

* p< .05

Ar 50% group, B: 60% group, C:70% group

15 A

12 -

melatonin
(pg/me)

50%3t 607 TO%F

CHEgtEd o] W)

_30_



Az AJAH DHEA-Se] WsteE <% 16>, <1y 7>3 £} 50% -2
5 A 138.81£20.67ug/dl, &% % 141.03£19.21ug/dlZ 2.22ug/dl 7}
3tal, 60% FHe % A 134.56+24.75ug/dl, +5 F 134.96+18.71
ug/dlZ FAEHRNeH, 70% JFS &5 A 132.44£25.94 ug/dl, & ¥

154.62+24. 29ug/dlZ 22.18ug/dl Z7}sFit}.

¥ 16. DHEA-S¢ w3} (ug/dl)
A
Ak
$EA e ¢

50% At 138.81£20.67 141.03£19.21 .087

60% ¢t 134.56£24.75 134.96£18.71 .029

70% Het 132.44£25.94 154.62+24.29 -3.995%*x*
EA=HdtFFAA}
. p< .01

DHEA-S¢] H 2k #d5S 93 55740 o3k ofdu®E e A=
<E 17>3 Zrh

DHEA-S= A& b Foxp7F depbx] kA, A9, dazh-ga st
A relgh Zpol7t vEb T A S Ad -5 50% A 60% H
ANME FAA7E e kAR, T0% FHelM e fog S7F dErs
TH(t19=-3.995, p< .01). & 7k Aolo X = &5 Aol Fo& zto]7}

YA kAR &5 § 70% FJe] 50% M 60% JeRTk Fefst
A=A e
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¥ 17. DHEA-S9] wrE-=Hof 9|3t o]l gialo] Ay}
Source DF SS MS F-Value post—-hoc
Group(A) 2 764.400 382.200 432
Error 27 24401.000 903.741
Time(B) 1 1008.600 1008.600 9.697" C>AB
AXB 2 1480.000 740.000 7.114*
Error 27 2808.400 104.015
“ p< .01
A: 50% group, B: 60% group, C:70% group
(= R il m T T
200 - *3
180 -+ *‘*
IDXEA-S
(ug/dD 160 - ‘
140 - A
120 -
100 'P/(;
50% 0%t TO%

o9 7. DHEA-S¢] W3}
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Aoty A GHY ¥sbs <FE 18>, <Id 8>3 P} 50% Jode &5
A 0.81+.11lng/ml, % ¥ 0.84+.08ng/m¢= 0.3ng/mé =7} a1, 60%
¢He &5 A 0.80%.17ng/ml, & ¥ 0.84%+.09ng/m{= 0.4ng/ml 715k
ow, 70% HEE &F A 0.78+.
0.19ng/ml =7}3FAt}.

12ng/ml, +& % 0.97x.17ng/ml=

¥ 18. GHe] W#3} (ng/ml)
Al
At
EA 5% ¢

50% Hdt B8lE.11 .84+.08 072

60% Hd 80£.17 .84+.09 .967

70% Ht 78x.12 97x.17 =6.03 3%
=R =g F+tF=AX}
= p< 001

Qoo o247 U ekAw, 70% Jgelds fold 717 o
EFEETh(t0=-6.033, p< .00D). He k] Aolol A &% Aol feld 2
o7} VERIA AR, &5 F 70% Awel 60% Ru 50% Avurh £
oshll %71 vhebgt
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E 19, GH wr3Z7o) @ ol hugRae] Az

Source DF SS MS F-Value post-hoc
Group(A) 2 .033 017 .556

Error 27 799 .030

Time(B) 1 114 114 23.056™ C>AB
AXB 2 .082 041 8.304™

Error 27 134 .005

“ p< .01, 7 p< .001
A: 50% group, B: 60% group, C:70% group

1.8 -

15 -

(ng/me)

0.9 -
0.6 -

0.3 -

|

.

B0% et 60%ET TO%5

a9 8. GHY W3}t
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= 9

VY%

ool 9olEEF el Al 1RMS] 50%, 60%, 70%

e

B!

(CK, LDH), x=3}

-
It

J Z A (A

A %

Z X (melatonin, DHEA-S, GH),

bt

olH A} F

o)
=

28 Al 3

i

aAolF. o] EAE 4

1
s

]_

1997).

o,

18
k.

A 2RI R

oA (Marx et al., 2001), &< A+

Epttar

s

9]

9 tHKomi & Tesch, 1979). o]&| 3 =3 =7} 7}

J|

a4

a4

J|

s
a

A 71 A ®tHKraemer, & Ratamess, 2003).

de AEd Yol B Al

KeR
-

Manfredi =(1991)

x
B

shiet.

al., 2002; Takagi et al., 2001)= o]&=¥t}aL

<y 2e] Wzt st

EEJo|Yd &

] o]

[e)
F
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S5 70% Fue]l $EWAe] Y MRk e Ao ARHM, o)t

2 o] WolASE HA A E(mMEMG)7F Z7ksle] HueS w33k o
5 @9 2 JdFHxo WAL Fof o3¢t F7tE ZFo|tHKraemer &

Ratamess, 2004). T3 50| AHKHTEH A3 AL AR AlEE 5
7bEol 2 F 25 YEhgiH (Petrofsky, 1979), W& ZEeo] &5l 4
TEAETE S7keHA & A avkE 259 o] A2 AS ouEt
(Komi & Tesch, 1979). WepA FAE $ZF& Ak 25840 B2 ¥
27} &= AL 4 4 9o|(Vredenbregt & Rau, 1973), ¥ A2 3= 3
JdE Aoz Ao,
LDHE FAb4y diatabgo) F2 Agste S5lo) 24t g4 g424
LDHY g4 == A4E43 3 FAad gAY 43t =5 4
T8 AxZ o] 4= #(Sharp et al.;.1986), % LDHE CKe} whit
A Em 2 Ao} 724 284S 7P & ittt A A At (Beck et
al., 2007; Bloomer et 'al., 2007; Greer et al.,, 2007; Su et al.,, 2008;
Vaile et al, '2008). @% LDH T&& % A < 249 JUx]7]4(ATP,
glycogen)® i1Z(Hansen, et al., 1982), AW AHAAZ(Stowers et al.,
1983), thAtA ol 4. A H “free radical®]l s7FdJenkins, 1989)= <13t A

9t Fapge] grlo] 1 gle] Hel FsA Hr Ade X AT 1
2% LDHE 1 ®8Zo] 3% o (Ko 92 &5 T2 § 32| u
27] wie 2eate] ARsl A e A9 o)zt WieA UEUA %S
% 9k,

LDHS| 4% CKe} thr] $50] SR 94 A5 A%H 0w 4
9 F ke s4e wel@ W(o]e, YT, 2004), LDHY F7h=
¥ 5 gon(hdR, o, 2008), NFE £
S

Eg ol o3k A @it

off
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sensitivity)& ¢FsA|A ¢ gom, AT F=HE, AT wE CKe
LDH®] &9 Apolo| = E+-3FaL
2001)a Barskar Qlo], i} ¥ CKel ##d vdst s =22 w3 A

e g 49 dasE e By 98

SN2
1:‘0{:
olf
-
T
_(Er‘h
>
~N
>

P Holl= Foad =3, A3t 3k ol s AR T
3FA tH(Pieri et al., 1994; Reiter, 1993; Vijayalaxmi et al., 1995),

E3k AgEWUL FAAMELY dFdel fAeks GaHEASE &A%
Aztsto] A AE-S wdsty =stoAl, FUzEHEFAe 9o A, Pt
stAl e, AA A3t Ve B FHAE T o 9Egs g skl
o™ (Fogari et al.,, 1997; Lusardi et al., 2000), Saez 5(2007)& @alEyd
T E2go] w3t Kol AMstAEY A9 AFNEE =3 =35 A
& g Avkar s

Atkinson %(2003)2 A4 Edo]do] HWHtEY S = uA= FEk

B3 Arold Erold Auch Edoly Fo] WatEd HE7} &

1o
ol
o
X
o|\
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o
i)
B
X0,
o
K
o
K
ol
38
n
u
i)
i
My
N
Mo
offt
flo

>,
>
r
r o
P
o
=
o
[\
o
S
L
o

=shel g sl yEHAle] ®strE e, 58] DHEA-S¢ Wsks

=< BEAdoR et w3dlo AFE=E SFEEA HIo

(Szegvari, 2008). DHEAS= F-A19] Ao Asm de o 7 @2 &)

2olEr dA¥o] FUlsHAM FEE HaE Holx= ZZo|th(o] 4%, 2003;
ol&lg &, 2005).

g% DHEA-Sv ¥xxAdi JFAd z=2#< == (androgen) ¥} o4

S 279 o A2EZ(estrogen) o & M3tEM ¥ W AlAe] E5Fy AW

o] 2 zE2Fo=2% dHA Jdtk(Marx et al., 2001).
DHEA-S9} 5ol #3t AgdTE AH B Huang 5(2006)3 -4 +F
(2008)= 7+ 165, 127%te] 7] 3 AFdEE #-&o°] DHEA-S 59

$H7h Qg wastel, M= 259 Fejt Aolsk vpeht



Z12]3l Pritchard 5(1999)¢] Aol o] 12539 HU 3f Alo] &
$50] DHEA-SO $7}2 fr=aitta Baste], DHEA-SO| $7ME =
stat7] M= v w2 AR &F AATE ARl WRle] d £ 9l
AoR P, o] d%(2003)2 <HEs AR fwe] DHEA-Se] 7}
F 2 TS Bolvhs 21 DHEA-SO| S7bell glojA Adsol el

)

O
fllo

L,

rr

JQe3lth= AS HolF= A3d Aol
3k Aizawa 5(2003)2 19412 oMol Al 853 A &HH o7 AP &

& AR Aa dizael wE AT % AAYel A7t 24%% 7ML
DHEA-S s%7} @As/ Sk Zlom naste ¥ A9l fAe A9s
Uetilen, AdeEe ARew ofuzt fils 5 Al =

TH &l Aol 7L e lEE Bassl

oo} o] AARTel Mg AalshA 2viThE DHEA-SO] %7}

g nol ARB ANAREH, B AT AN 70% FES] A== o]
g A AgEe e Aow wHE ¢ oM, A% $EH WA o
£ FHo £52 BAdR DHEA-S9) 244 Wss 458 & AL A

B A7 ATNM = 70% Jeod v 25 F 4% THE UERIRa, &
] A ko] Aol A E 50%<t 60% 8ol wlE 70% FetelA f-2lshA
2 S YehdQdth o8 e Ayt % DHEA-SO vkt 4539 &
Aol #o] ut}= Pritchard 5(1999)9 HiuE wigow 3sfo] & w K
TAINA yEht =AY SIPF 70% s Al B =4
Ebd A3 = Pritchard 5(1999)9] Harel frAlsk A3t YEYA T

TR A AFFEe] wEtA 5 A= B FEE HdeA A&

A, flolEEHCY A T AAES] 3 FHRE RHESIgE o] A

ol

"

2 o

£

b DHEA-SO] 7ke #52 4 & Ao F54.

2
H3EEEe AZ 43 2 T2 AFda AL Fysted Fa@



Jehd Aoz wol

I(Dietz & Schwartz,

-
=

=

;TX
7}

=

Aok 4318 (2004)¢] A

=

=

1

W] o] 2 ),

o ARk

=

A A A}

IR 2% %

-

Fstd), el

=

=z
]_

-
1o

-

o
=

7Het A

=

[e)

A
Zaccaria 5(1999)¢] o443}

°©

15
TA3 853k 1IRM9] 80%= A a¥

1
s

R
[e)

e

[

1+ A3 DHEA-S$} uf

heh
o]

199141 A

2

L=
Fu

x
o

)
)

4

A7

2

’

dow nFo] kE uj

= %
T

g

b4, 20007} FEH A7) e
H.

Fholl A LrER 1A

o

g

2

A3
o]

el

VanHelder 5(1986)2] <o A

-
PA -

o

=

1257}
w3 Nicklas

o

T

(2002)
shetet.

°©

o

W7h kL

(1985)

o

=

X=X

= [e]
FAa, 45

3}

H3r2A Hakkinen
M

1

s

%]

b

o

1A% ol 9}

o

°©

|

PR

[e;

op

40~50A] #4

KeR
N

(1998)

N
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ACSM(2006)& F17] olFe] thgxtel loin @gh, o @712, AAWE
o] Z7bal @ AFol AstEo] A JA ol BHHE ALH W
/b depdtin it #HA9 £5L oled A4 wse] A D o

of FA0 ayet A e A& FIAIAFH (Linnan & Marcus, 2001),
weshol] e FE AR s AANE A Y A H 2 EEedY A
olxtE fotkdt F & A"o] Fositta % tH(Kligman & Pepin,
1992).

o] Ao B Afe diAHoz A
S0 A do]EEH oY Aol AolE F FEZEIL
Aol wss #AEseI
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