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Abstract

The purpose of this study was to identify the effect of resistance training intensity levels on muscle
damaged index and aging-related hormones in obese middle-aged women. Thirty middle-aged women
having over 30% of body fat participated in this study. The subjects were assigned into 3 groups on the
basis of workout intensity, 50% intensity, 60% intensity, and 70% intensity. After performing three
different types of exercise for 12 weeks, the levels of creatine kinase (CK), lactate dehydrogenase (LDH),
melatonin, dehydroepiandrosterone-sulphate (DHEA-S), and growth hormone (GH) in all subjects were
assessed before and after the program. Muscle damaged index was effectively changed in low exercise
intensity group. However, aging-related hormones were effectively changed in high exercise intensity
group. DHEA-S and GH were significantly increased in the 70% intensity group than the other groups.
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<Table 1> General Characteristics of Subjects

Group n  Age(yrs) Ht(cm) Wi(kg) Fat(%)
50%

10 5524436 159.445.17 59.16+5.06 33.90+2.88
group
60%

10 56.3+£3.94 157.6+6.37 60.26+7.73 33.89+3.31
group
70%

10 5494327 158.6+4.57 5848+7.30 32.76+2.64
group

*Values=Mean+SD
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<Table 2> Resistance Training Program for 12 weeks
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Target Muscle Type Intensity/Amount RPE
Warm-up Stretching Smin, treadmill 10min(Skm/h) 9-10
Pectorali . chest press
ectoralls Thajor dumbbell fly
muscle
cable cross over
Mon
. . let pull down
Latissimus dorsi
long full
muscle
one arm dumbbell low
squat :
Quadriceps femoris o e?(ltlension Intensity
muscle £ Weekl
Tue leg press Groupl, 2, 3: IRM=30%
. . leg curl
Biceps femoris X
muscle good morning Week2~12
Main stipe dead lift Groupl: 1RM=50% 15.16
Exercise Gastrocnemius standing calf raise Group2: 1RM=60%
muscle donkey calf raise Group3: 1RM=70%
Th Biceps brachii one arm dumbbell curl
muscle hammer curl Amount
Triceps brachii triceps push down Weekl ~4: 2sets
muscle kick back Week5~12: 3sets
front raise
Deltoid muscle side raise
back rai
Fri acA raise
. sit up
Rectus abdominis
crunch
muscle -
leg raise
Cool-down Stretching Smin, treadmill 10min(Skm/h) 9-10
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<Table 3> Result of t-test of CK (ng/ml)
time
Group
pre post t
216.40 22520
50% 1.008
+47.63 +39.03
228.30 224.10
60% 957
+53.95 +42.26
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70% -5.626
+38.27 £55.20
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<Table 4> Result of Repeated measure ANOVA of

CK
Source DF SS MS F-Value  post-hoc
Group(A) 2 20109433 10054.717  2.810
Error 27 96600250  3577.787
Time(B) 1 10428017 10428017 12358 C-AB

AXB 2 9310433 4655217 5517

Error 27 22784050  843.854

"p<01
A: 50% group, B: 60% group, C: 70% group
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+25.55 +50.21
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185.02 217.30 "
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+25.60 £28.79
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<Table 6> Result of Repeated measure ANOVA of
LDH
Source  DF SS MS F-Value  post-hoc
Group(A) 2 672533 336.267 .860
Error 27 59912.400 2218.978
Time(B) 1 7616267 7616267 1788  CA
AXB 2 5046.533 2523267 5926
Error 27 11496200  425.785
“p<01
A: 50% group, B: 60% group, C: 70% group
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<Table 7> Result of t-test of Melatonin  (ng/ml)
time
Group
pre post t
50% 9.51+2.99 9.90+2.34 -.688
60% 9.9242.28 9.98+3.04 145
70% 9.43+2.51 9.81+2.11 2.646°
" p< 05,
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<Table 8> Result of Repeated measure ANOVA

of Melatonin
Source DF SS MS  F-Value post-hoc
Group(A) 2 4433 2217 113
Error 27 529.050  19.594
Time(B) 1 8817 8817 4278 ns
AxB 2 1.033 517 251
Error 27 55650 2.061
p< .05
A: 50% group, B: 60% group, C: 70% group
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+24.75 +18.71
132.44 154.62
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+25.94 +24.29
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= e of GH
<Table 10> Result of Repeated Measure ANOVA Souce DF S5 MS  FVale posthoc
of DHEA-S Group(A) 2 .033 017 .556
Error 27 .79 .030
Source  DF SS MS F-Value  post-hoc Timo(B) 1 11 114 23,056 C-AB
Group(A) 2 764400 382200 432 AB s o ol saod”
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7} Aoy HAseRe $EAS wps 4 018 FEE IRME] 50%, 60%, 70%% 7Est
A8 AT <Table 1153 Bk of 127 wES AN F o= SPHARCK
LDH) ¥ :=3l#d S =2 (AgtEY, DHEA-S, 3
<Table 11> Result of t-test of Growth hormone e WskE Sl S AAelA AEd
(gml) — og BEE gohuat ik
time AFECY F < v2e] Wstel disto] At
Group e ot , A B AT TP SEREA 0% A
50% 8111 84408 072 o] Aol 7P vEIE m ZloR U
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70% 7812 97517 6,033 (mEMG)7H S7tete] AdlEl s w3l o 2%
< 001, @9 7w EAY IR T l ﬂaﬁ S7Hd
Zo]th(Kraemer & Ratamess, 2004). 3+ &+ =
BATERY] H A AT AT MESHA o) "z ARadns) §ale H]gi =7}
ot olgBw Aol Aihs <Table 1229 2T go] = 922 vpeh)v(Petrofsky, 1979), &
AEZEE2 A & AR e A pre) meemea ARZATS} ZrlebA o
vhAE g ARt ol Aol7t U Lo gmia o) Eelo] AE AL ouldt
Ehath AR Ak s dF 50% A9t okomi & Tesch, 1979). whEb] FAS FEe
60% A= A7 Eh P WA s ool we Wl et Ag
0% AT AR SUPE HERITLOS o 4 gje) 2 s SwEsn e Ao
-6.033, p<0l). Atk b Aolel = 2F Aells =z agw
Fogh Apol7b vEhubA] AGAT, F 5 70% AGEGo| e Ao AHA K=
Aol 60% HE2t 50% ARG FASH ¥ g7 WAooz FaEis $EORA &% A
Al e, T oHRsh fuEed, dwdor Helgaol
Z71eE FolA M (Marx et 2001), &< A



NEgE:old 28 ZEIt H|gk A 04e
o vgol S 28AFH AA el
S thH(Komi & Tesch, 1979). ol&|st & =27}
I =3EH Agazﬂ—x%o] ALPr}= AEHASE &

MAA AWA = 75 $ErNEE e A5

Al 71Al B th(Kraemer & Ratamess, 2003). Manfredi

2191 Fe AFEED Uo|E AlRES i

OR A% AL AR & ¥ KO #49E

dolpozH T E4E AFdled, K
7

FOF FhE AR PR 2% F AYHE 2

S &9 A F(Lee et al, 2002; Takagi et al.,
2001)E o] g-Htha shlth.

LDHell gt & A543 70%5 ol 50%% &
of nlal ot =A HERRT

LDHE= FAEARA diababgdel 2 283k
o8 o 2 g54 424 LDHE FAH -
L A3 S FAARA AR e FA )
AEE FA8ke 783 Ax=E o]-&5 v (Sharp

et al, 1986), &% LDH:= CK9} npiiA = &
Agolny 727 E4s 7P 2 Rigeitta &
4 TthBeck et al., 2007; Bloomer et al., 2007;
Greer et al., 2007). €% LDH 5+ 2% Al
Z22] o[4#] 7]&(adenosine triphosphate, glycogen)
o] iz, MEM AitAZT, AR ClA BAE R
free radical®] S7F= <Agh Alarul Fa/de &
o] fRlo] Hol FrfstAl ¥ 71ds 7L
E]—(Hansen et al., 1982; Stowers et al., 1983). LDH
v 1 ¥gFo] A4 Yo cKoeE 'Y EF
w=7] witel] & &4 ATt
G Zpol7t HEgskA Yeh A k&
5 LDHE ¢ CKeF vhE27] 5]
14 1\]2_}50} z]d:x% o7 Arx _/,:
123t uwj(Lee Woon-Yong &
Sung Bong-Ju, 2004), LDH®] T7H= 249 &4
< vty &= SlthPark 1-Bong & Yeo
Nam-Hwoeh, 2008). 7%= =A== &3 24
A Alazute] mha] gl A o] IAL AEH A
ojgh A AL Soll osto] MlEure] Tl
7t AxEd o] LbHYF 850 = WwEHY

L
R

%]\

o~
T
al

o3

=0 o|x|=
2001; Karamizrak et al, 1994;
Masson et al., 1997)= Hil: 70% 35 =l
4 =2 F LDHE Uehd ¥ d7439=

S 9t Aew 47T, nRE AT

(Jennifer et al.,

7+ (insulin  sensitivity)<
IR, 23T, A7
AEE] ApoleE ETskal
AFSFCH(Nindl et al.,, 2001)
g2 2 cKeF B4
A Aol F7t 04?7P
AetEdol oigh & ‘ﬂ?é#*’ﬂ’ﬂ%
T Ao wel dF AztEde] H3lako)
wom, ok k] Aol M T 70%-FF wHol
60%8} 50%2] >E AT Bl = FHE U
ISl
A EUS %
At Ao do] A

=4 OW /‘ﬂ

=

& ;q 7] /\] &0 77

23 ﬂ%oﬂ% FHrHE T

a9 A4, dan, w=3heA,
a7r Ses AgHer FHEsid
(Lusardi et al.,
1995).
Elias 5(1993)> &% %
Ve oA = Qdual B o) Atkinson
52003y AT Edle]do] welEdoel] wX]
T Gl ek AFellA Edold dETE Ed
19 Fo WHEd s%7F fo8A Sk
itk 28y 27158 AAISE A9 (Jang
Jae-Hun, 2009)2} F&-& AA]$H A5+ (Hong Ye-Ju
& Bang Hyun-Suk, 2010)°l|4 &= - detEd
SE7F sk oleldt At Aol of
3to] Jang Jae-Hun(2009)> A7|vt &3 2
ddeE AA= =9l oA gEY F
o B}

el
39
0] PR A Feke

©
=l

ey
<9
2000; Saez et al. 2007; Vijayalaxmi

et al.,

3y Wl 3

o

i

(o3 ==
T’:

ol
¥ 2 rlo

R

oo:] }:0

- 931 -



%1

2 ATET 70%9] % ATl ue g5 4
ELJ?J W sleFo] el on, o= dEtEdS
=5 A= 1 w2 Hﬁ}ﬂ olH TEEOF ¥

A

;&

&
s
=

(4}
=
(¢}
=
=

=
[N}
[l
[}

L
1o,
Q
-
©
O
rE

T Al jﬂ %ng

o % 1o (@ g O N

L fri 2 b
ofo
K
)
o
=

M 70%- 5ol 60%S 50%°] £
Hl&l 52 F2E5 YRSt

w=3hel ddEe] YiEn A Wsrt vehe
tl, 53] DHEA-S®] W3l WA EH3A Ak
< #PAFo R Qe w31 AR FHEEHA
] Q1 tH(Szegvari, 2008). DHEA-St&= F-213] 2o
AEEW Y W 7P B2 AHEE F
ox dgo] FrtstHA FHE FAE H
=4 o]ti(Lee Sang-Wook, 2003; Lee Hye-Ri
2005). €% DHEA-S& WxzxZox Y=
Ql F==7(androgen)@} o/ =E<l ]iEE
Zl(estrogen) 0.2 AEHE W ZE Ul AA|Q] &
W3 po] HE S
(Marx et al., 2001).

DHEA-S9} $-gof #3 AygPAFES Avnd

F kel

ity

o [
o

G

SESLORE

;@

Huang 5(2006)¥} Han Joung-Kyue(2008)= 717}
167, 127318 271859 AFe 2§
DHEA-S +i¢] S7kel 5423 a3t A+
Hyste] BlF &5 = ztolrh AN 2

A} Akt A3 YERISITE 18]al Pritchard
(1999 12777k Ao 8f Alo]EH 0]
DHEA-S®] T715 f-E8k3ithal Xa8le], DHEA-S
o TV g diAAe ta =2 A=
ol % AAZF mzQl Wylol A 5 Sl&

o7 KT} X3 Lee Sang-Wook(2003)8] <+

gy

a
A

ol =S AAE Fuo)A DHEA-S7} =
7EX7F 73 ZlEd o] DHEA-SQ F7}e 2l
oA AT WHao] Qv He HoE
T} Aizawa 5(2003) 19419 ool 7] 8571 A
X072 AFGFE HAAIS Atz vls|
DHEA-S %7} dA&HA S713 Aoz Ras)
o 2 A fARSE d9E Yelgglod, A8
+&2 AERET oflEt fAkE F Al:E
DHEA-S¢] &H]&e] zto]7t vehgd 4 Slag
A e =

olg} ol MAATAE AIFFS HAIS
A e} E DHEA-SS S71E Hol AFE A
Alstiet, & AFtelA AAgE 70% FEe] A
FJEYold A9 AAN 5 Aoz ek
T °‘°U1 A e I gE FH 9

ol

2
I
¥

N

K-

k)
xg

>
~{o

ol

O\l
e
N,

oft

2 o
oo
2
i)
_0|L

Hrh

gzl 2 Adst 70%2] 25 el
uet g5 wskgo] yebgor, Jok ko] Apo]
NME 70%-F A o] 60%S}F 50%2] -FH o
Hlal] 52 FAE HEp St

(Dietz & Schwartz,
Z70 %%1H4.3° #e

=5 7(:} 70% @%01]/‘1“& *é;é}i?_%o] Fr
Al S7Fst =], 871 IRMO] 80%= A%
+FS AAE] AP T2 Eo] FYsiA F7sk
ST So Jae-Mu & Seo Jin-Hee(2004)2] A-+4
ol A=) Ay & AR dist o

PAE 2=t Zaccaria 5(1999)9] ATFANE
HFo] & uf, 33 % FdA AFs=22 uk

- 932 -



al., 1976),
FEE F
S VanHelder 5(1986)2] <7-of| 4]
e} e weE Haskgith
21y Hakkinen $(1985)2 A
s dEo F7ksta, oA
of W Aolgtal B
o] A&k 28-S
5(2002)2 1257+ &
F2E Wl ayrh vka w
Nicklas 5(1998)2 40~504] #J<l
2 AAgE @] 2w g7)7ke] A4
fo] =S Holx| ok
_‘%Eg /\1/\

el

offl Ho

T oo ol o
1 do ol
T
)

Z
=i
w
%

it
;
flo

)
A
o B o

Qo
o

b
rO
i
1o
ol

kI
_O|L
52
o

£

o,
Ho oX
o

%‘Z
R

(2 ot

ol-ﬂﬂllo
o
oM — 4
Hi off ox o B ox = Ho >
[o ot

)

e
=
S ot 2

V.2 E
&+ A7 HeE Sd oA 308 s tde® A
FJEFolY &5 AEE 50%, 60%, 70%= T
=8t 123 S AAE & 2 EAFR
(CK, LDH) % x3#d 3s=EcdztEd,
DHEA-S, A3 2&)o] v|x& IS F131e],
Fd o delAl d3tst AFEH| Y 25 FE
£ dolruzt Y. 1 A3 CKE 70% Hw

oA f-o3t =717} ‘4"%/\)\-1— = 3 70% Atk
o] 50% Ay} 60% ARt oA A
Ebgttt. LDHE 60% A 70% FetellA /-9

st Z7F e, % & 70% Awhe] 50%
Adrwo oA =4 vERETh AztEde

0% AN o8 27t U, £%

o3

2o o|xlEs
Ak 719 zpo]= YER}H| o}olr:‘r DHEA-S
70% HelA fFost S7F vEksaL, &
3 70% Aol 50% AT 60% %MED} ]
Al A dEst vpAme R AR EER
70% F kel A %PJT‘SP S7H7F vk,
70% Aol 60% ket 50% HTHT f-25H)
FA YERT
A7 Fdodel 9l
E4A 2 CKS LDHE &
MsEEre] &Aoo 7 2l

Eh

r1r o

-ioh rlo

(o3 ==
—\7:

FP

FH

o
““L

A E A= 50%Ed =
7

2
otk
Mo
ko off
C oot o ol

Y )
ot
(ST}
- fo B

ﬂx}ﬂ e ok
o] AolgroZ= WFAF]Y] 0134% H
2 A7tE v, DHEA-S$} GHOlAM & %
7F v AdeEe &F AR
A HAzlE BY &+ HeloF
W, 50%4 60%2] oAl Btk 70%]
To|x Bu|7} Eo}x 7)o DHEA-S+ GHE
HE HElAE 70%S] thAa
Zlo] gy 712:?—_

2 10 offt rlo Hu My Jo

/\ol

i3k 2 o Lo jo Ay ¥ Al

>

References

Aizawa, K.- Akimoto, T.- Inoue, H.. Kimura, F.-
Joo, M. - Murai, F. & Mesaki, N.(2003). Resting
Serum Dehydroepiandrosterone Sulfate Level Increases
after 8-week Resistance Training among Young
Females. European Journal of Applied Physiology,
90, 575~580.

American College of Sports Medicine(1995). American
College of Sports Medicine's Exercise Management
for Persons with Chronic Disease and Disabilities.
Champaign, IL: Human Kkinetics.

- 933 -



AlAod . RS

(k=]

Atkinson, G. - Drust, B. - Reilly, T. & Waterhouse,
J.(2003). The Relevance of Melatonin to Sports

Medicine and Science. Sports Medicine, 33,
809~831.
Bae, Yun-Jung(2012). Evaluation of Nutrient and

Food Intake Status, and Dietary Quality in Korean
Female Adults according to Obesity : Based on
2007-2009 Korean National Health and Nutrition
Examination Survey. Korean Journal of Nutrition
Society, 45(2), 140~149.

Beck, T. W.-Housh, T. J.-Johnson, G. O. S.-
chmidt, R. J. - Housh, D. J.-Coburn, J. W. -
Malek, M. H. & Mielke, M.(2007). Effects of a
Protease Supplement on Eccentric Exercise-induced
Markers of Delayed-on Set Muscle Soreness and
Muscle Damage. Journal of  Strength
Conditioning Research, 21(3), 661~667.

Bloom, S, R. - Johnson, R. H. - Park, D. M. - Rennie,
M. J. & Sulaiman, W. R.(1976). Differences in the
Metabolic and Hormonal Response to Exercise
between Racing Cyclists and Untrained Individuals.
Journal of Physiology, 258(1), 1~18.

Bloomer, R. J.- Falvo, M. J. - Schilling, B. K. &
Smith, W. A.(2007). Prior Exercise and Antioxidant
Supplementation: Effect on Oxidative Stress and
Muscle Injury. Journal of the International Society
of Sports Nutrition, 4(9), 1~10.

Brzycki, M.(1993). Strength Testing, Predicting a
One-rep Max from Resps to Fatigue. Journal of
Physical Education, Recreation and Dance, 64(1),
88~90.

Dietz, J. & Schwartz, J.(1991). Growth Hormone
Alters Lipolysis and Hormone-sensitive Lipase
Activity in 3T3-F442A Adipocytes. Metabolism,
40(8), 800~806.

Elias, A. N.- Wilson, A. F. - Pandin, M. R. - Rojas,
F. J. - Kayaleh, R, - Stone, S. C. & James, N.(1993).
Melatonin and Gonadotropin Secretion after Acute
Exercise in Physically Active Males. European
Journal of Applied Physiology and Occupational
Physiology, 66(4), 357~361.

Greer, B. K. - Woodard, J. L. - White, J. P. - Arguello,
E. M. & Haymes , E. M. (2007). Branched-chain
Amino Acid Supplementation and Indicators of
Muscle  Damage
International  Journal

and

after  Endurance  Exercise.
of Sport Nutrition and

0

S Alzg

Exercise Metabolism, 17(6), 595~607.

Hakkinen, K. - Pakarinen, A. - Alen, M. & Komi, P.
V.(1985). Serum Hormones during Prolonged
Training of Neuromuscular Performance. European
Journal of Applied Physiology and Occupational
Physiology, 53(4), 287~293.

Han, Joung-Kyue(2008). The Impact of Long Team
Combined Exercise on Aging Related Hormone in
Elderly Women. Exercise Science, 17(1), 23~30.

Hansen, K. N. - Bjerre-Knudsen, J. - Brodthagen, U. -
Jordal, R. & Paulev, P. E.(1982). Muscle Cell
Leakage due to Long Distance Training. European
Journal of Applied Physiology and Occupational
Physiolog, 48(2), 177~188.

Hong, Ye-Ju-Bang Hyun-Suk(2010). Effects on
Elderly Women's Growth Hormone and Blood
Lipids Profile by Participating in Korean Dance for
Long Term. Journal of Sport and Leisure Study,
41(2), 819~827.

Huang, Y. J. - Chen, M. T. - Fang, C. L.-Lee, W.
C.-Yang, S. C. & Kuo, C. H.(2006). A Possible
Link between Exercise Training Adaptation and
Dehydroepiandrosterone Sulfate-an Oldest-old Female
Study. International Journal of Medical Sciences,
3(4), 141~147.

Jang, Jae-Hun(2009). Effects of 16 Weeks Walking
Exercise on Aging Related Hormone in Elderly
Women. Exercise Science, 18(2), 239~246.

Jennifer, M. S. & Jeffrey, B. B.(2001). Role of
Vitamin E and Oxidative Stress
Nutrition, 17(10), 809~814.

Jeon, Hye-Rim(2009). Effects of Conjugated Linoleic
Acid on Body Composition, Ghrelin and Glucagon
Like Peptide-1 Levels Following Circuit Weight
Training in Overweight College Male Students.
Journal of Korean Physical Education Association
for Girl and Women, 23(3), 49~61.

Jung, Yeon-Su(1997). The Changes of Muscle
Soreness and Creatine Kinase in Recovery Level
Difference. Journal of Sport and Leisure Studies, 7,
291~297.

Karamizrak, S. O. - Ergen, E. - Tore, I. R. & Akgun,
N.(1994). Changes in Serum Creatine Kinase,
Lactate Dehydrogenase and Aldolase Activities
following Supramaximal Exercise in Athletes.
Journal of Sports Medicine and Physical Fitness,

in Exercise.

- 934 -



XNEgEzold 28 27t H|T S 042

=
S =}

34(2), 141~146.

Karasek, M.(2004). Melatonin, Human Aging, and
Age-related Diseases. Experimental ~Gerontology,
39(11-12), 1723~1729.

Kielbock, A. J. - Manjoo, M. - Booysen, j. & Katzeff,
I. E.(1989). Creatine Phosphokinase and Lactate
Dehydrogenase Levels after Ultra-distance Running.
South Africa Medicine Journal, 55(26), 1061~1064.

Kim, Sang-Wo0(2002). Growth Hormone Replacement
Therapy Anti-aging. Woman health, 3(1),
179~192.

Kim, Sang-Woo - Bae, Yun-Jung - Lee, Woon-Yong
(2002). The Changes of Blood Lipid Profile,
Growth Hormone, and Immune Responses in
Elderly Population after a 12 Week Exercise
Program. Journal of Adapted Physical Activity &
Exercise, 10(2), 107~113.

Kjaer, M.(1989). Epinephrine Other
Hormonal Responses to Exercise in Man: With
Special Reference to Physical Training. International
Journal of Sports Medicine, 10(1), 2~15.

Knight, J. A.- Thompson, S.-Raboud, J. M. &
Hoffman, B. R.(2005). Light and Exercise and
Melatonin Production in Women. American Journal
of Epidemiology, 162(11), 1114~1122.

Komi, P. V. & Tesch, P.(1979). EMG Frequency
Spectrum, Muscle Structure and Fatigue during
Dynamic Contractions in Man. European Journal of
Applied Physiology, 42(1), 41~50.

Kraemer W. J. & Ratamess N. A.,(2004). Fundamentals
of Resistance Training: Progression and Exercise
Prescription. Medicine and Science in Sports and
Exercise. 36(4), 674~688.

Kraemer W. J.(1988). Hydroxylation of Aniline
Mediated by Heme-bound Oxy-radicals in a Heme
Peptide Model System. Biochemical Pharmacology,
37(23), 574~571.

Kraemer, R. R. - Kilgore, J. L. Kraemer, G. R. &
Castrancane, V. D.(1992). Growth Hormone, IGF-1
and Testosterone Responses to Resistive Exercise.
Medicine and Science in Sports and Exercise,
24(12), 1346~1352.

Kraemer, W. J. & Ratamess N. A.(2000). Physiology
of Resistance Training: Current Issues. In
Orthopaedic Physical Therapy Clinics of North
America: Exercise Technologies. Philadelphia, PA:

in

and Some

o3

WB Saunders.

Kraemer, W. J. & Ratamess, N. A.(2003). Endocrine
Responses and Adaptations to Strength and Power
Training. In Strength and Power in Sports. 2nd ed.
Madde, MA: Black well Scientific Publications.

Lee, Hye-Ri - Jung, Dong-Hyuk - Lim, Ji-Ae - Kim,

Gyeoung-Cheol & Lee, Duk-Cheol(2005). The
Relationship between Serum DHEA-s Level and
TAS in Healthy Adults, Journal of Korean

Academy of Family Medicine, 26(4), 26~31.

Lee, Hyung-Kuk(2000). The Effects of Body Building
on Change of Physique, Physical Fitness Factors in
College Man. Journal of the Research Institute of
Physical Education, 21(2), 53~58.

Lee, J. - Goldfarb, A. H. - Rescino, M. H. - Hegde, S.
- Patrick, S. & Apperson, K.(2002). Eccentric
Exercise Effect on Blood Markers and Delayed on
Set of Muscle Soreness. Medicine and Science in
Sports and Exercise, 34(3), 443~448.

Lee, Sang-Wook(2003). The Effects of Combined &
Aerobic Exercise on Aging-related hormone
Middle-aged. Korean Journal of Growth
Development, 11(1), 85~92.

Lee, Woon-Yong - Sung, Bong-Ju(2004). The Effects
of Creatine Kinase(CK) and Lactate Dehydrogenase
(LDH) Changes during a Treadmill Running in
Different Temperatures. Korean Journal of Physical
Eduaction, 43(5), 281~288.

Lusardi, P. - Piazza, E. & Fogari, R.(2000). Cardiovascular
Effects of Melatonin in Hypertensive Patients Well
Controlled by Nifedipine: A 24-hour Study. British
Journal of Clinical Pharmacology, 49(5), 423~427.

Manfredi, T. G. - Fielding, R. A.: OReilly, K. P. -
Meredith, C. N.-Lee, H. Y. & Evans, W.
J.(1991). Plasma Creatine Kinase Activity and
Exercise-induced Muscle Damage in Older Men.
Medicine and Science in Sports and Exercise,
23(9), 1028~1034.

Marx. J. O. - Ratamess, N. A. & Nindle, B. C.(2001).
Low Volume Circuit Verses High Volume Periodized
Resistance Training in Woman. Medicine and
Science in Sports and Exercise, 33(4), 635~643.

Masson, R. P. - Walter, M. R. & Mason, P. E.(1997).
Effect of Oxidative Stress on Membrane Structure:
Small-angle X-ray Diffraction  Analysis. Free
Radical Biology and Medicine, 23(3), 419~425.

in
and

- 935 -



AlAod . RS

(k=]

Nakaya, H.(1987). Electro Physiological Derangements
Induced by Lipid Peroxidation in Cardiac Tissue.
American Journal of Physiology, 22(5), 1089~1097.

Nicklas, B. J. - Ryan, A. J. & Treu, M. M.(1998).
Testosterone, Growth Hormone and IGF-I Responses
to Acute and Chronic Resistive Exercise in Men
Aged 55-70 Years. International Journal of Sports
Medicine, 16(7), 445~450.

Nindl, B. C. - Kraemer, W. J. & Gotshalk, A.(2001).
Testosterone Responses after Resistance Exercise in
Woman: Influence of Regional Fat Distribution.
International Journal of Sports Nutrition Exercise
Metabolism, 11(4), 451~454.

Nosaka, K. & Clarkson, P. M.(1996). Variability in
Serum Creatine Kinase Response after Eccentric
Exercise of the Elbow Flexors. International
Journal of Sports Medicine, 17(2), 120~127.

Park, TIl-Bong - Yeo, Nam-Hwoeh(2008). Clinical
Article : Effect of Repetition Pitching on Elementary
School Baseball Pitchers Skill Level on the Indices
of Muscle Damage and Fatigue in Blood. Korean
Journal of Sports Medicine, 26(1), 45~50.

Park, II-Bong - Yeo, Nam-Hwoeh(2008). Clinical Article

Effect of Repetition Pitching on Elementary
School Baseball Pitchers Skill Level on the Indices
of Muscle Damage and Fatigue in Blood. Korean
Journal of Sports Medicine, 26(1), 45~50.

Petrofsky, J. S.(1979). Frequency and Amplitude
Analysis of the EMG during Exercise on the
Bicycle Ergometer. European Journal of Applied
Physiology, 41(1), 1~15.

Pritchard, J. - Despres, J. P.- Gagnon, J. - Tchernof,
A. - Nadeau, A. - Tremblay, A. & Bouchard, C.(1999).
Plasma adrenal, Gonadal, and Conjugated Steroids
following Long-term  Exercise-induced Negative
Energy Balance in Identical Twins. Metabolism:
Clinical and Experimental, 48(9), 1120~1127.

Reiter, R. J. - Calvo J. R. - Karbownik, M. - Qi, W.
& Tan, D. X.(2000). Melatonin and its Relation to
the Immune System and Inflammation. Annals of
the New York Academy of Sciences, 917,
376~386.

Richter, K. - Peschke, E. & Peschke, D.(2000). A
Neuroendocrine Releasing Effect of Melatonin in
the Brain of an Insect. Journal of Pineal Research,
28(3), 129~135.

0

S Alzg

Saez Mdel, C. - Barriga, C. - Garcia, J. J. - Rodriguez,
A. B. & Ortega, E.(2007). Exercise-induced Stress

Enhances Mammary Tumor Growth in Rats:
Beneficial Effect of the Hormone Melatonin.
Molecular and Cellular Biochemistry, 294(1-2),
19~24.

Sharp, R. L. - Costill, D. L. Pink, W. J. & King,
D. S.(1986). Effects of Weight Weeks of Bicycle
Ergometer Sprint Training on Human Muscle
Buffer Capacity. International Journal of Sports
Medicine, 7(1), 13~17.

Siegel, A. J.-Silverman, L. M. & Lopez, R.
E.(1980). Creatine Kinase Elevations in Marathon
Runners-relationship to Training and Competition.
Yale Journal of Biology and Medicine, 53(4),
275~279.

Stowers, T. J. - Mcmillian, D. - Scala, V. - Davis, D.
- Wilson & Stone, M.(1983). The Short-term
Effects of Three Different Strength-power Training
Methods. National ~Strength and Conditioning
Association, 5(3), 24~27.

Szegvari, D.(2008). The Applications of Chiroptical
Spectroscopy  for the and the
Detection of Steroids and for the Examination of
their Cycle Dextrin Mediated Enantio Selective
Solubility. Acta Pharmaceutica Hungarica, 78(1),
45~52.

Takagi, Y. - Yasuhara, T. & Gomi, K.(2001). Creatine
Kinase and its Isozymes. Rinsho Byori. Japanese
Journal of Clinical Pathology, 116, 52~61.

Thomas, G. - Frenoy, N. - Legrain, S. - Sebag-Lanoe,
R. - Baulieu, E. E. & Debuire, B.(1994). Serum
Dehydroepiandrosterone ~ Sulfate Levels as an
Individual Marker. Journal of Clinical Endocrinology
and Metabolism, 79(5), 1273~1276.

VanHelder, W. P.-Casey, K.-Goode, R. C. &
Radomski, W. M.(1986). Growth Hormone Regulation
in Two Types of Aerobic Exercise of Equal
Oxygen Uptake. European Journal of Applied
Physiology, 55(3), 236~239.

Vijayalaxmi, B. Z. - Reiter, R. J. - Sewerynek, E. -
Meltz, M. L. & Poeggeler, B.(1995). Melatonin
Pretects Human Blood Lymphocytes from Radiation
Induced Chormosome Damage. Mutation Research,
346(1), 23~31.

Vincent, H. K. & Vincent, K. R.(1997). The Effect

Determination

- 936 -



MYgEo|ld 28 ZZ7t B2t SH ofyel =2

of Training Status on the Serum Creatine Kinase
Response, Soreness and Muscle Function following
Resistance Exercise. International Journal of Sports
Medicine, 18(6), 431~437.

Zaccaria, M. - Varnier, M. - Piazza, P. - Noventa, D.
& Ermolao, A.(1999). Blunted growth Hormone
Response to Maximal Exercise in Middle-aged
Versus Young Subjects and no Effect of Endurance

I

AX| B} T F220 o[x=

o3

Training. Journal of Clinical Endocrinology and
Metabolism, 84(7), 2303~2307.

e Received : 06 April, 2015
e Revised : 21 May, 2015
e Accepted : 28 May, 2015

- 937 -





