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Table 2. Physical characteristics of subjects

Group n Age Height Weight
Control  (&#%) 7 67.71+1.88 157.42+4.42 61.00+5.59
Exercise (%) 7 68.00+1.73 158.00£2.82 58.85+4.05
M=+SD
2. M M

® e ARMAE AP AR o] Fasksich

AR A 8542 9 oaERAS 24897, [N JE Fu
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EA T (n=7) $-= 7 (n=7)

Figure 1. Experimental d
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Table 5. Results of repeated measure ANOVA for muscular strength after 12 weeks

g SS df MS F P
Group 1.62 1 1.62 050 826
Error 388.75 12 32.39
Period 35.59 1 35.39 29.904 0017

Group*Period 23.314 1 23.31 19.58 0017
Error 14.28 12 1.19
ok p< 001

WS MR Ay A7) 3 fe gk 2Fol(F=29.904, p<.001)7F YHEFR
o EE g3 A7)0 BE FE4E LHE 93T AR BAAOE 79
gk 2ol (F=19.58, p<.001)7} E}%E
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Table 6.. Comparison of muscular strength after 12 weeks

muscular strength(kg)

Group
pre post t P
Control 21.5224.90 21.95£3.77 -.981 364
Exercise 20.17£3.36 24.25%4.19 -5.840 001™
t 097 -1.082
P 061 300

M=SD;#x, p<.001

I2FI (A7) w2 AEEe Zat foleA Jed F ES 452
W3Eal WEkFolE AP Axl Exerciseld W AFA 20.17£3.36kgol A AFF
24.25+4.19kg o= f-9 gk Ao](p<.001)7} HFEFRL

30

2h
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B ontrol
GExercise

15

10

muscular strengthiko)

pre post

Figure 2. Comparison of muscular strength after 12 weeks



7NeEA S <Table 7> % <Table 8>3 7t}

Table 7. Results of repeated measure ANOVA for muscular endurance after 12 weeks

T SS df MS F P

Group 508.82 1 508.82 1.27 282

Error 4811.042 12 400.920

Period 265.50 1 265.50 2.88 116
Group*Period 155.76 1 155.76 1.69 218

Error 1108.26 12 92.35

BEEY WPEy 2

_\7\_1‘

e 290N Fo 7k Aol 7k yEbubA] skt

Table 8. Comparison of nuscular endurance after 12 weeks

muscular endurance(sec)

Group
pre post t P
Control 30.75£15.58 32.19+8.51 -.219 8334
Exercise 34.56+21.67 45.43+14.19 -3.560 0127
t Sl =047
P 72 963
M=5D;*, p<.05

F a3t 71247} ExerciseZ® oA A 3456£21.67secol A AFE

45.43+14.19sec 0.2 £-9] 8+ =}o] (p<.012)7} LFEFRE
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Figure 3. Comparison of muscular endurance after 12 weeks

Table 9. Results of repeated measure ANOVA for flexibility after 12 weeks

T SS df MS F P
Group 112.00 1 112.00 600 454
Error 2241.00 12 186.75
Period 165.14 1 165.14 16.61 002"

Group*Period 11.57 1 11.57 1.16 302

Error 119.29 12 9.94

wx p< 01

1o

.

d
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Table 10 Comparison of flexibility after 12 weeks

flexihility(cm)
Group
pre post t P
Control 12.71£11.49 16.28+8.32 -1.698 140
Exercise 15.42£10.72 21.57£8.77 -5.476 002"
t - 457 -1.157
P 656 270

M=5D;#*, p<01

T &% A5 A%, Exercise L #(p<.002) WelAl F9) gk zpo]7b el

2b

20

flexibilitg o)
1

B Cantral

BEuercize

pre post

Figure 4. Cormparison of flexihility after 12 weeks
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Table 11. Results of repeated measure ANOVA for balance after 12 weeks

T SS df MS F P
Group 1.90 1 1.90 286 602
Error 79.72 12 6.64
Period 3753 1 37.53 9.98 .008™

Group*Period 006 1 006 002 968
Error 45.13 12 3.76
wx p< 01

WS W R Ay A 7IZE 3 48 ZFo[(F=9.98, p<.008)7F ek

Table 12. Comparison of balance after 12 weeks

balance(sec)
Group
pre post t P

Control 4.47+1.94 6.76+3.17 -1.876 110
Exercise 3.92+1.52 6.26+2.14 -2.877 028"

t - 457 -1.157

P 656 270

M=SD;*, p<.05

T &3 A5 49, Exercise L # (p<.028) el A fre gk 2ol 7t et
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Figure 5. Conmarison of balance after 12 weeks

12570 w885 T2 $ Adr]e Wele] uka=A waiRd Ay g
7NeEAFE <Table 13> % <Table 14>3} 7t}

Table 13. Results of repeated measure ANOVA for cardiorespiratory function after 12 weeks

T 5SS df MS F P
Group 250.14 1 250.14 1.84 199
Error 1624.15 12 135.34
Period 21.87 1 21.87 1.89 193

Group*Period 32.76 1 32.76 2.84 118

Error 138.25 12 11.52

MRS MR A3 mE aQoA fold Folvt thehbA el
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Table 14. Comparison of cardiorespiratory function after 12 weeks

cardiorespiratory function(PEI)

Group pre post t P
Control 67.60+8.74 71.53+4.81 -2.090 082
Exercise 75.74+11.14 75.30+8.36 227 828
t -1.521 -1.046
P 154 316

F 83 A5 23 ControlLw2 AFA 67.6018.74 PEIO|A] A3 71.53+4.81 PEI
oz o7k F718 A, ExerciselwES AR 75.74+11.14 PEIG|A]  AFE

75.3548.36 PEIZ =712 JERR &9kt

g
Fis
T4
72
0
63

B Cantral

BEuercize

513}
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cardiorespiratony functiorPEI)

pre post

Figure 6. Comparison of cardiorespiratory function after 12 weeks
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A #L <Table 15> ¥ <Table 16>3} 7t}

Table 15. Results of repeated measure ANOVA for TC after 12 weeks

T 5SS df MS F P
Group 165.57 1 165.57 046 834
Error 40843.85 12 3403.65
Period 46.28 1 46.28 137 718

Group*Period 307.14 1 307.14 1.05 325

Error 4061.57 12 338.46

BEEY WPEy 2

e 290N Fo 7k Aol 7k yEbubA] skt

_\7\_1‘

Table 16. Comparison of TC after 12 weeks

TC(mg/dl)
Group
pre post t D
Control 188.14+48.90 197.85+44.37 =999 .36
Exercise 190.57+35.18 186.00£43.41 460 662
t -.107 505
D 917 622

F 23 13549 Control 1E-2 AR 18314448 0mg/dIell Al AR~ 197.85+44.37mg/dl
o2 oKl Tkl Exercise 152 AR 19057+35.18mg/dlol A ARS- 186.00+43.41mg/dl

o2 ot fadhs ARe vl
125:7ke] w8es 2RO F TG Wste] whasdy MEFeEd 44 9 e
£
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Figure 7. Comparison of TC after 12 weeks

Table 17. Results of repeated measure ANOVA for TG after 12 weeks

= 5SS df MS F P
Group 780b.75 1 7855.75 1.031 330
Error 91436.42 12 7619.70
Period 6150.89 1 6150.89 10.041 .008™
Group*Period 3588.89 1 3588.89 0.8 032"
Error 7350.71 12 612.56

* p<0b,  *x p<0l

M

WS WMERA Ay A7) 3 el gk 2ol(F=10.041, p<.008)7F YHEFR
o EE g9 AA 0 BE 3548 BHE G5 A BAAOE 79

3k Ao)(F=5.85, p<.032)7} EF%E
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Table 18. Comparison of TG after 12 weeks

TG(mg/dl)
Group
pre post t P
Control 156.71+66.65 209.00+68.27 -5.096 002"
Exercise 145.85+56.70 152.85+64.38 -.447 670
t 328 1.583
P 748 139

M=5D;#x, p<01

EEENEERE

f
=
a
s
o

28 297 FYskA vEd £ 39 JE5e
HEa HMEFEolE Ay E Ay ControlLH-S AFA 156.71+66.65mg/dlol A AFE
209.00168.27mg/d1o. 2 S 713Fe] ControlL& oA 2|3k =}o| 7| e

280

200
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¥ Contral
BEwercise
100

TG(mg/dl)
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Figure 8. Comparison of TG after 12 weeks
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Table 19. Results of repeated measure ANOVA for LDL-C after 12 weeks

T SS df MS F P
Group 937.28 1 937.28 431 524
Error 260856.42 12 2173.78
Period 175.00 1 175.00 900 362

Group+*Period 96.57 1 96.57 497 494
Error 233342 12 194.45

WEEg MgRy 43w

4

£ 2004 fo@ Aol et ek

o M

Table 20. Comparison of LDL-C after 12 weeks

LDL-C(mg/dl)
Group
pre post t P
Control 117.14+36.37 115.85+33.08 164 875
Exercise 109.28+33.50 100.57+£34.58 1.234 .263
t 420 845
P 682 415

=z

F &% A=A ControlZEFL  ARE 117.14+36.37Tmg/dlol A AME

115.85+33.08mg/dl o7 &l 7k 4 3LSl 51 Exercise 1 &< AL
109.28+33.50mg/dle /] AF5 100.57+34.58mg/dl .= °F7F 43 ATS e
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i
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& <Table 21> % <Table 22>¢} ZTt}.
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Figure 9. Comparison of LDL-C after 12 weeks

Table 21. Results of repeated measure ANOVA for HDL-C after 12 weeks

T SS df MS F P
Group 465.77 1 465.77 2.77 122
Error 2016.74 12 468.06
Period 1.28 1 1.28 039 847

Group*Period 18.89 1 18.89 570 465
Error 397.66 12 33.13

VR WA g 2E acldA Fo@ Aolsh ehbA gk

Table 22. Comparison of HDL-C after 12 weeks

HDL-C(mg/dl)

Group pre post t P
Control 40.75+10.85 39.54+8.38 673 026
Exercise 47.27£10.56 49.34+10.13 -.523 620
t -1.138 -1.971
P 277 072
— 36 —

@ jeju



F a9 HA=439 ControlLH2 AFA 40.75+10.85mg/dloll 4] A5 39.54+8.38mg/dl
o2 oF7F A4Sl Exercise L2 APA 47.27+10.56mg/dlol 4] AR~ 49.34+10.13mg/dl
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Figure 10. Conmparison of HDL-C after 12 wecks

3. Estrogen®| H3}

(1) Estrogen®] ¥ 3}
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Table 23. Results of repeated measure ANOVA for Estrogen after 12 weeks

T 5SS df MS F P
Group 287.95 1 287.55 339 o7l
Error 10176.09 12 848.00
Period 87.89 1 87.89 b8l 460

Group*Period 274.87 1 274.87 1.81 202
Error 1814.05 12 161.17

WS MR A3} BE 810N 1% Fols} et sigi

Table 24. Comparison of Estrogen after 12 weeks

Estrogen(pg/dl)
Group
pre post t P
Control 60.21+£30.63 50.40+21.61 1.198 276
Exercise 4753+14.55 50.26+19.51 -.619 .bH9
t 989 013
P 342 990

==

F 2% #H5Z2% Control1H#& ARd - 60.21+30.63pg/dlel Al AR
50.40+21.61pg/dl .2 ZFA3F% L, ExerciselFS AP 47.53+14.55pg/dlol A A}
< 50.26+19.51pg/dl &= °FF F7hske AR e WEHTh
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Figure 11. Comparison of Estrogen after 12 weeks
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AF9(1990; 1994)¢] A2 Fol o] 5} 9
Z5E APO A-19] $4E& F7MA71=H, APO A-19] 3HAe] S7i+d 2
lecithin ~ cholesterol —acyltransferase activity(LCATA)7} &A1 35 of
cholesterol& ©% o] of ~H 23} (esterification)A| 7] ©]& 7tz H o] &}
(catabolism) &< WlAAIZ O Z=A dF TCHFo] YolAW, A=, 71344
$-52 lipoprotein lipase activity(LPLA)E < 7}A| 7] 3L hepatic triglycerde lipase
activity(HTGLA)E  A8kAI7I=d, olgA Hw Al =z o3
(catabolism)”} & 7}3Fal P Eo] A3l Z TCH o] Yol B A
f_loll A felgh zpol7F YEpLA| gkt o] = HHAR
(2008)°] 50t oM ENA =& e HAAS A3t FYTF Xol= VEUA F %
A9k ExerciseL® WAl 189.71+34.91mg/dlol A 181.00+25.372.2 4.59%,2]
a7 etk A9 H37(1993)0] 167 w9k F 339 RIEE 1Y 90
&QF 70785% HRmax®] w& ZE2 fite 288 HdAg dit TCE Ak
190.75+45.96mg/dlol A AFE 178.75+£31.0lmg/dl= 6.2% A% FA oL F93
zhol 7k glalthe AT HaL, o] FE(2006)9] 1077te] ~EH AT dHles
oA e NAxLNG AF - gAY - dSAE 2 HEHA 2
gk AT TCE 207.0+46.9mg/dIol A 198.5+49.9mg/dl1 o= 4.1% 4 A3 A
W EAA R Fogk Apol= UEUEA fskvkE Aok AL v E AT
NM = TC7l AR Fo8 Xolgd HERL A= FAT Exercise 1#
el M= 2.39%9] Hadtes A4S detd AgddArE3 fA 23E e
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E HEAL FAEEAHT 9A 185.62+36.23mg/dlel A 178.72+31.36mg/dlE
3.7% 23k o3k Aol & YERUISIY. o] 23 ke date] 912 TCe W
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= LPLA7}F &4 385 0] lipolysis7t F2 g we} o =Ry A7t &9
&= (Kantor %, 1987; Oscai &, 1988). 7f& A2l %<& uwkEs 79
2Z3Y duyx] FHdo] 7ksstAstE LPLAZE v 243t difvtoly]e} 1ho A
¥ HTGLAS A4S oA 7]E Aoz w& % vHThompson
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& ASsH LPLAYE HS 243t AW orrly dux Fdo] AA
HTGLA®S] Atz wr|gkol Fhell A e TG A &o] RolA Bz A= dF TGF
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2 AT TG w34 23, 2E3teds Fo3 Aol7F yehA] &gke
v A 71 259 A A7)k e GeAE Bl f9gk 2ol zb e
U F 2 A5 FES L HstgolE Ay A3 Control w0l A 2]k
S7hetaavh HAQE 519998 #HHAHd S YOS E HRmax® 50-70%% <4
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o A} AF£137.47+69.38mg/dl= 18.17% A3t o
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g WsF UEbubA] ekekeal BLaLskel sl A8H(2003)l M =t H A ]l Ak
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Apol7h vhebbAl gkt E AW Y] S(1997)2 Eol wE dFTGrEe] #¥
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RAAA AR FEAde] AW Yolx= Ao = Wi 3 A ¥HGoldberg et al,
1984; Gordon et al., 1994), #FAaF A ¢ 5 71% 39 HLeon, 1991).
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b vl &o] AojAEulA 2g F i, me RFo 93] EA X (peripheral
celDol Al LDL-C9 &F7} 458 EE LDL-C 48 A (receptor)”} 24435
of koA el LDL-C AAZF gobA 7] witolgfar Warskal Ar(FA S, 1994).
BoAgoa] LDL-C2 wrE2AA3 v g2 9% 2polrt UehA ¢
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A0S e ® RPE 11-139 ZEz 165 B¢k 19 6084 F 33 vx
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2 7] wi-ol v EHTHGoldberg 5, 1985, Sady &, 1988; Thompson &, 1988).
EAZ, Edfolds E3 HDL-CY =7}+= HDLsCH U= HDL:C7}F FolA| =1
Al v EEEY, 2 o E 5 A TGO A A&l F7hghel wel HDLCEo] A
gto] Eolds Hd 1 olx 7] wji-o]tHBallantyne %5, 1982 ; Rauramaa
5, 1984). Sady %(1988)2] <17o] 98l HDL:LZF7F AT ddxAd¢E ¢
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= oHgEEg A AuA ol APO A-1°] §-% @o] dAdg o 9ls
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A 520092 el e dAFxde Wl st oA ofFo}
gl A= 54.93+4.11mg/dlel Al 58.60+3.56mg/dlo. 2 6.8%% 7}t ok
& zol7t YERFA @3 wAAY = F A% 57.66+2.76mg/dlol A
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2 47%° F7+E JEtfou ol e Aol rt wASHA advhe ATA A
Absheh SRR RE SR R1(2008)0] WIRFOI A eRls o R Ar|et FE ¥ W

=9f oojmMle] 125:3F 5 33], 19 60%4 rH 4 58 Fod 5 HDL-C

o r,: oW
=z



e

=

=

Aol

il

°
pad

34

o]

i

}
+5.47mg/dlel Al 53.31+5.79mg/dI= 30.11%%

o} 3]

(1983)2 w2 A=

Ly
[€]

R4

3k 40.97

(2005) =

Aol 7k vhERLt 12

Ly
[€]

il

°
pad

o
ZEN At B skt Wood

o]

i

=

[s)

Ea

o] 49.68+12.71mg/dl°l Al 52.06£12.07mg/dI=E 4.7%6 %%
[}

7}
KeN
=

W N m G ® W oj % TN " N A g g%
f . O
o mﬁ go NN g mm Ty Mg o T 5 i w
Em of w_ﬂ j o5 - = ooulooe A wg j ﬁ S =
o o) o 0 o ' T T T nooo] o) R
M ﬂ%ﬁﬂ%%ﬁ@%ﬁw
I S ook T rowm g H
in T = TR R A BT STE S S
G ‘;dﬂ = o} o mml T mx
G mw 0 5 I3 = IS 11— = = 0 RO
= o —_
Mok daew w e B S w9 © T
N _@oi g2 X R oo o W NeE T
o mo el o N A e Tl 2R
G U U "o
T & W 7o £y do Nlo AR m W odo B F T
HB K GORTI O - N R
0 [ ) o mc oop X
5HEx g TR e T
o W7 4@ 2z HL % w B W P wg m & ,M
s 2 L — S Mo W =
ofp - ™0 i <R oF ﬂ, e L ! R
—_ = N —a : ()] OT_ S o =0
Mr%%ﬂm% ww%wﬁﬂmmqmﬁm@w
b3 i <O X ol = % oﬁ J B Hm
_ —_— p L i X r ;.Oﬁl
%7Mﬂ%T% %0 Vowe%%zmﬁg_f%ﬂ
g WX o T B0 ST L T o R O
P Aol N L B R~ I O
T o g e M T = © o 2w z T
N oo W o K ) oy 2 W =0
G TR &y = m g T 2 HTT o S
S o ol = T o ® R T o XA
T a9 % 2 : W EI _LsE<_Zw
=T = ot b <0 o g o W T o = - 0 X
& 5 R 5w 3 o m BN K F E W B b XU
B I 5 B e oy 2PN 4B
o B mw o= © 7 & =l {]ode X oo o ® W oRe O
o VR VI I o - S o "R N o TR E

shalet.

5

H7F AL

3.

Silhele

il

°
pad

5 7 AEZ o AEZAL H

T

aklom o]

ol Al mwl o] Ad o] AD(Alzheimer Demetia)ol] T

5



T F(2002)2 A AAGEE B oAERAY FUHE JERSIT B

atal o™, Bonen(1992)s H7 A7)t ks #50] dAEZZS W s
Aok Wl w -5 Al °F 0.00lpg/mlelE Aol Hol -EAl =

02pg/mlz Z7F8tA vk Ay-Aateh, FAE(2009)0] 27 &= 1658 1

5084 &5t At fAd, A7), HebeA 7| 3ol R ol dk Aol & vhERlo] £

Ardaebs ks A veEboh 2y AA471998)e Aol HA
ol

roi

Aol Al At F HA F 4Fel= T4 e 85 Fele 27 #
o gFaste] oAbz GERA edekthal Balstal il el A S gE
12553 AAjste] o 2ERZe] WE7) YA L Fol 5(2008) 8] A9k &7
74(2003)0] =g HAl & mlageat vaste] Fojxbrl vEbA] S Skvhs
Bk AR AaE JEbar glv

_[Qr
e B oelve) vk wEEg A wE 2964 Fod Aol v

50.36£15.23pg/mlel Al 67.63+18.09pg/ml= 23 F71E YERISIA, AEA
(2009)2- #H A7) AAdA delE EdHold-E AAte] 41.13+20.35pg/milel A
94.00+43.84pg/mle. = &gt xto]E YERN S, o] FF(2000)F A7]F F
el A Estrogensi=©] 179.12+85.23pg/mlel 4] 191.67+£62.38pg/ml=Z <7} 14+
ANE BEUz Bu $£32%9 7|7t AEE 2ASFTYH Estrogend FEE
T sHA FHAAF Adta AlE A A AERZ FUbe S Fhe 34
st Aoz FEHAAY, 7[R oz AHo] ofstd ol 7]
= =

o -
7t oz Q1%

=

—_



ﬂ
NH

A7 Qg

il

°
pad

g 9

=

I AA

@ jeju



ExerciseZL o A

e

Estrogen®l| 7] *]+&=

%

B
AR

e

N

o}
JJo
B

—

<R

ok
ok

Aol 7} A gkt

o}

o]
-+

AFAAe 7

2.

SERRD

A=l

Control 155

(0]

-

TC, LDL-C, HDL-C
TGS 7

Fol b uhehsget.

3. Estrogen=- 12

e

j2)

W

A

ToR
o
ojy

puit

of
wAO

=1
=

7}

=

[s)

J 4 o =

dewH, TC, LDL-C,
L)k )

(e]

A
o) =

°

=

=

Aol

il

°
pad

34

o]

i

FAH =

o] A
HDL-C, Estrogenf o= EA Ao =2 f9

A

Njo
il

,ﬂl
0

—

"
B
-
<
ojy

o
B
B

o

T

SR

@ jeju

Estrogen®] W3l &

=1
=

A2



Jlo 3 i~ Nfo ) o

X <8 o
— = = S 0
. = = H | X N o me ! — JIL
N i = ™ = =0 - o A
X = H =3 i gl 4 d 7 K Njo =
a0 i o e o e A} RV o < =
of i ) R Ho =y l 8 o =
N = M - = Nfo K °
™ i X - < B T x ¥ ﬂL
= . wm I X o _ i ™
~X — o)) | . T —~ {+ T
Pa ™l s L Mo 1 ) ~ = i
m P . o 1S B = i3 > - A
" o SR [ = Al . ~ X o:n T L ] 0
S o= DO s T CE A = = 5 °
PIZ e Sl IRERNgRER” FuC
~ . AR . _ o°
of W R K I 5 < o = 2 WM 50 g n W
® = o g Jox @ A I e R e
- R T T e s & o5 W
T B K R I RPN T X N T
% % ¥ o 2o K 92 m B o —k 5
T = | B T S < e & do o N I
b o 9 ° <~ 5 7o 1 L & ° - o
%i_wﬂoﬂ%gzﬁozxﬂroﬂx%ﬂ 4w w2
I 1 s i w oA E o K Mﬁ M 8 om .. =0 R (- do i =
‘_ﬁn oW it N e R eE B m_.z. o X M W oy il o m) o )
° ® # = Tl ¥ T o o- o T Mo i -
UAIO ‘)LAl C._O Wi ‘.IVW g O,L OT_ ~ UI OT_ ; \Ul o m ji — ‘m L OT_ 1_ ﬂAlx_ uAIO
T T g e _ﬂ G (A . H ~— 8 F o H o
R T PE s 2 8 g P o
1i N e} ‘H,Al T ‘.: 3 Eﬁ OT_ _:TI f2 E | ﬁ.ﬂo =y
T M o v W T o do cl _ T
N %%%.ﬂ%ﬁwﬂﬂlﬂr)%%é T T e
T gL et E e T3 g™ T BN g o B
=n S W o)) o N S 42w e = oh X
" L (o oF & B Ly X m L e N G S o — X X
Bo Iy S B Z o- VL — e - o X o = E
S S . R S oS oW o T F z z
2 Nk RS X Z 2 P T T & N
X = R S S w S B o o T S = =
(] i ‘lnm_v ) 7_u dl & jo X i . XE o) ~— Wﬂ ~ H
S wS» w88 s w o F
~— 0 - 1(ﬂ\ ' O ZT_ ﬂ.ﬂw AT . JIL
umo umo _ZE m_ﬁ ,ﬁl _E T o Nro <0 ~
~ 63 To N = = et e 0 (s N
Mo o RO B Ho 7 N 7

oj Al o] Estrogen Luteinizing

stepe st o] w77

5

1
1257k

(2007).

A 5(2007).



Tor

_?4

1.

hormone®} >3 ¥ &}of 7] ]

g A=, 17(1), 55-64.

35, A £H2006).

dl 3z
=

o
JT’

8

1

k8

Nfo
B

K

g

P e of,

°
pad

=

O .

7k A

[}

]

k3] %], 7(3), 235-240.
hyz

% w9l

. 1(2), 42-51.

%

5
i
A A}st

k)
pad

=
=]

A

HEoF IXPA R B,
%

3l A
=

A 5818 %), 42(5), 649-655.,
(2005). =2

o]
o=

2
=

il

°
O
3

st BK21
wl

3,

T, AT, = (2000).

o
Tor

o
0
|
Tor
=)
ﬁo

all
A

n)7ke A1Ahst)

K

A

EABH2003). 127 &

23!

_?4

1.

K

)
A

(2008). ]

—_—

ﬁo

e
-

Tor

Tor

n)7key 221t

5831 4], 21(1), 1-9.

o) 2

il

°
pad

J-3], SPORTS KOREA, 387, 29-29.

A
&
— 54 —

%

FA}S] A B 8F 3] %], 22, 459-469.

el WA=

il

&
=
(9

R4

R R= A

HHE 5.(2006). &7H:15



o] HW7d7] woidel A

FQ(2008). 2657312 A o]

e
-

M o ol " M T B o " =
@ = N x° =3 i o 3 =3 .
- P2 F 07 SNl Y E Ny B
o B ) eyl i ) 5 go
w8 g9 T T o - T o . il !
o5 R " B o o 0 Jo e
! { Z . X = . oF ey - go = !
Fan) E ~~ [ —_
5 T © X i wm e e T wm o W 5 =
W or 8 ® N i = x K 3
I - Ty O O
BOE o b ioE ®OE 4 Pl " o )
SR Ny gENT 5 B axam w M
PR omE TR R

e - M- AN, = v
®F T R g = 7 X g L H o T
oo N z0 T 3 W § or NPl R o
T K ﬂ@d T w® g DE T © ﬁ 0 5 = X] A dlle) "o
. o o X% o oo A y g " @ N el 2 @
o) — ! o0 = — A N r . B o - _
il ﬁ R = A 5 = E. i w5 e

1) 5 B n %) o 3
e Tl = M B g o PO oK
X 5o ror X i <o 0 2K
= ° X 3 o TR . - B ore—— BT
Pode oo PR B L - o o o
<R 4y 0 w" © X o T W B O} oF
Too o R G B B Qo Wby S o =B
H o & w2 Ny mﬁ Ty B~ & Bl 4wt
= O S T A O A o § o, W
I I T N i 5 A BT
W w o W o M BT oW T g R s ]

_ [ R~ BSCY EO ~  = N
- K o= = | S o N g7 NP ~J o T
@ X o7 E R - - SR I I S =T
< N X or H o X < O B ] Rl % R AR 5 <
- ~ or _,_11 T T Jl NS ~ mo — 7O ﬂﬂ 2 2 S & OW

Nfo o ) . ) B B S ¢ s .
A < B ) e . - e
\;._WE le) —_— 1I "o ~~ —_— ﬁv o ;I#_n/| ﬂ_r_Hl A~ \n/ L ~~ — ;OO —
EhE 8T Pg P ME MR E SRR
WK oo S W o W PR ER N E BT R S
T . " - e B N D T 2 o G S N | § R
N 7o e N o T 4= A £ A
i oF i Bl o i "0 0 %o o =
= 4 A" =R m % % o ok

L EIzEE A AL

. 18(2), 193-203.

o] 7+ (2006) 10
o] 1 (2003).



O] F 2.(2007). 8F7te] ATt A MESFo] QoA gk dExdE 9L A%

<.
o, H&A(2005). BV EM HAkego] vt e Helst ded H o
TA A AR Wt v A= A A S #|) 15(4), 841-855.
ot e, ol Ir(2000). A71E RFol =918 AAAH A= G} oMl FA
AT AT=EF, 6(2)

H32(200D). =918 RFZEIH Folrt VlsdE Ao mA= I T
b398t 8], 5(2), 71-84

FAE2009). =149 1657 278 Fol7l m3dd T2 vA= 4%

$-& 43}, 18(2), 239-246.

An)eF, Hrgol(2002). U Tz ade] Fzgd oJAx9le] B, 7 9 =
Holl wx= Gk g7 22 #3ks] #], 4(1), 5-23.

AEAH1998). @Hg-so] Xl AATA, AHA Fdabel vwA= G
v 78y AA}she] =, o) slof Ak g v Y,

e

Ak Hel(1999). &% Fdo] HAY] oA EHF, e v 2 &
9] Ao vz F& T =EFH, 13(2), 221-242.
H5F(1993). fratadse] Sdolde] dFAA, AAE, =8 9 A#H7] sl
A= &3 3= A %53 A, 32(2), 2221-2235.
A7 (2005). EAAAE
| 74 (2006). A5 Al
S, A, o]FF(2007). Fofwele g SrEA AAAx =9 s

R ORI S A58R8] X, 46(5), 595-606.

FATH(2006). oA =91e] Edold ol wE m3ads=e ¥ oH 245t
sk vRhe) WALSE ) =t T o oh e,

S TH(2008). w=Rlold o] A7 H3e-Eo] wmatHd T2 vAE 43 &
&3}, 17(1), 23-30.

sntE, Add, Anla, AA™EEC006). A7z A Fdstd fwo] =919 A

Ao mA = A AL A K83 %)) 28, 823-835.



A FAH1990). A 8Fst. KA SHAL

o=, e, WA=2008). g FHoloh HEEd Folrl gl k=
steE e vAs 3. S=AF3 A, 47(1), 523-532.

el it A9 93(1997). HARRISON'S W73}, A& =AE&% A,

ACSM(2005). ACSM's Guidelines for Exercise Testing and Prescription. 7'S

o

ed.

ACSM(2005). ACSM's Guidelines for Exercise Testing and Prescription.
Baltimore : Lippincott Willlams & Wilkins.

Allen, L. S. & Gorski, R. A. (1992). Sexual orientation and the size of the
anterior commissure in the human brain. Proceeding of the National
Academy of Scence, USA, 89, 7199.

Ander, M. M. & William, P., Castell(1980). Elevaed high density lipoprotein
levels in marathon runners. JAMA. 243(6), 534-536.

Aniansoon, A., Sperling, L., Rundgren, A. & Lehnberg E.(1983). Muscle
function in 7oyear—old men and women a longitudinal study. Scans. J.
Rehabil. Med., 9(2) 92-102.

Astrand, P.-0.(1987). Exercise: binefits, limits and adaptations. E. & F. N.
Spon., 358-394.

Ballantyne, F. C., Clark, R. S., Simpson, H. S., & Ballantyne, D.(1982). The
effect of moderate physical exercise on the plasma lipoprotein
subfractions of male survivors of myocardial infarction. Circulation.
65(5), 913-918.

Bassey, E (1990). Benefits of exercises: The evidence Newyork, Mancher
Univ Press.

Binstock, R. H and others. (1976). Aging and social sciences. New York: Van
Nostrand Reinhold Company.

Bonen, A., Burke, E, J., F, C, Brush (1992). Physiological and anthropometric
assessment of successful teenage female istance runners, Fes. Quart.

50(2), 180-187.



Cavanaugh, J. C. (1990). Adult Development and aging, Belmont, California:
Wadsworth Publishing Company, 60-94.

Cerella, J (1990). Aging and information—orocessing rate in J. E. Brrin & K.
W. Schaie, EDS, Handbook of the psychology if aging. 201-221.

Chesnut, C. H.(1984). Treatment of postmenopausal osteoporosis. Comp. Ther.
10, 41-47.

Clark, B. A.(1989). Tests for fitness in older adults AAHPERD fitness task
force. JOPERD 60 : 66-71.

Dalsky. G. P., Stocke, K. S., Ehsani, A. A., Slatopolsky, E., Lee, W. C., &
Birge, S. J., Jr. (1988). Weight-bearing exercise training and limber
bone mineral content in postmenopausal women. Annals of internal
medicine, 108(6), 824-828.

Femia, E.E., Zarit, SH & Johansson, B.(1997). Predicting changes in activities
of daily living: A longitudinal study of the oldest old in Sweden. J.
Gerontol., 52, 294-302.

Fiatarone, M.A., O'Neil, EF. & Ryan, N.D.(1994). Exercise training and
nutritional supplementation for physical frailty in very elderly people. N.
Engl. J. Med., 30, 1769-1775.

Flegg, J. L. (1994). The Effect of Normative Aging on the
Caediovascularsystem. The American journal of geriatric cardiology,
3(6), 25-31.

Goldberg, L., Elliot, D.L., Schutz, RW., & Kloster, F.E.(1984). Changes in lipid
and lipoprotein levels after weight training. Journal of the American
Medical Association, 252(4), 504-506.

Goldberg, L., Elliot, D.L.(1985). The effect of physical activity on lipid and
lipoprotein levels. Med. clini. N. Am. 69(1), 41-55.

Gollnack, P. D. (1973). Effects of Training on Enzyme Activity and Fiber
Composition of Human Skeletal Muscle, Journal of Applied physiology,
34.



Gordon, P.M., Goss, F.L., Visich, P.S., Warty, V., Denys, B.].,, Metz, K.F.,, &
Robertson, R.J.(1994). The acute effects of exercise intensity on HDL-C
metabolism. Medicine & Science in Sports & Exercise, 26(6), 671-677.

Gordon, W. (1988). The effect of diet and life style on bone mass in women.
JADA, 88, 17-25.

Grimby, K.UF.G.(1994). Assessment of physical activity, fitness and
performance in 76year—old. Scand. J. Sci. Sports. 4, 41-46.

Johansson, G. & Jarnlo, G.B.(1991). Balance training in 70year—old women.
Physiotherapy Theory and practice. 7, 121-125.

Kantor, M. A., Cullinane, E. M. Sady, S. P., Herbert, P. N., & Thompson. P.
D.(1987). Exercise acutely increases high density lipoprotein—cholesterol
and lipoprotein lipase activity in trained and untrained men. Metabolism.
36(2), 188-192.,

Lanfranco, F., Gianotti, L., Giordano, R., Pellegrino, M, Maccario, M. & Arvat,
E. (2003). Ageing, growth hormone and physical performance. Journal of
endocrinological investigation, 26(9), 861-872.

Leon, A.S.(1991). Effects of exercise conditioning on physiologic precursors of
coronary heart disease. Journal of Cardiopulmonary Rehablitation, 11,
46-57.

Marniemi, J., Pekka, P., Ikka, V. & Eino, T.(1980). Lipoprotein lipase of
human post heparin plasma and adipose tissue in relation to physical
training Acta physiol. Scand. 110, 131-135.

McCartney, N., Mckelvie, R. S., Martin, J., Sale, D. C., & Macdougall, J.
D.(1993). Weight training induced attenuation of the circulatory response
of older males to weight lifting. Journal of Applied Physiology, 74,
1056-1060.

Moritani, T., & Devries, H. A.(1980). Potential for gross muscle hypertrophy
in older men. Journal of Gerontology, 35, 672-682.

Miller, G. J. & Mille, N. E.(1975), Plasma high density lipoprotein



concentration and development of ischemic heart disease. Lancet,
4;1(7897): 16-19.

Miller, N.E., Hammett, F., Saltissi, S., Rao, S., Van Zeller, H., Coltart, J., &
Lewis, B.(1981). Relation of angiographically defined coronary artery
disease to plasma lipoprotein subfractions and apolipoproteins. British
Journal of Sports Medicine, 282, 1741-1744.

Motoyama, M. Sunami, Y. Kinoshita, F. Irie, T (1995). The effects of
long—term low intensity aerobic training and detraining on serumlipid
and lipoprotein concentrations in elderly men and women. European
journal of applied physiology and occupational physiology, 70(2),
126-131.

Nikkila, E. A., Kuusi, T. & Myllynen, P.(1980). High-density lipoprotein and
apolipoprotein  A-1 during physical inactivity. Atherosclerosis. 37,
457-462.

Oscai, L. B., Gorski, K., Miller, W. C. & Plamer. W. K.(1988). Role of the
alkaline TG lipase in regulating intramusular TG content. Med. Sci.
Sports Exerc. 20(6), 539-543.

Patsch, J. R., Antonio, M. G., Thomas, D. & Shlomo, E.(1978). Formation of
HDL:2 like particles during lipolysis of VLDL in vitro. pro. Natl. Acad.
Scil. 75, 4519-4523.

Rauramaa, R., Salonen, J. T., Kukkonen-Harjula, K. Seppanen, K., Seppala,
E., Vapaatalo, H. Huttunen, J. K.(1984). Effects of mild physical
exercise on serum lipoproteins and metabolites of arachidonic anid: a
controlled randomised trial in middle aged men. Bri. Med. J. 288(25),
603-606.

Rejeski, W. J., Katula, J., Rejeski, A, Rowley, J., & Sipe, M. (2005). Strength
training in oder adults: does desire determine confidence? ] Gerontol B
Psychol Sci Soc Sci, 60(6), 335-337.

Rooks, D.S., Kiel, D.P., Parsons, C. & THayes, W,C.(1997). Self-paced



resistance training and walking exXercise in community—dwelling older
adults: Effects on neuromotor perfomance. J. Gerontol,, 52A: M161-168&.

Rotkis, T., Boyden, T. W. Pamenter, R. W. Stanforth, P., & Wilmore,
J.(1981). High density lipoprotein cholesterol and body composition of
female runners. Metabolism. 30(10), 994-995.

Sady, S. P, Eileen, M. Callinane, Ann, S.(1988). Elevated high—-density
lipoprotein cholesterol in endurance athletes is related to enhanced
plasma triglyceride clearance. Menabolism. 37(6), 568-573.

Shephard, R. J. (1997). Aging, physical activity and health. Champaign, IL :
Human Kinetics.

Sherwin BB, Suranyl-Cadotte BE. (1990). Up regulatory effect of estrogen on
platelet 3H immipramin brindind in surgically menopausal women. Biol
Psychiarty, 28, 339-348.

Sipila J, Taaffe DR, Cheng S, Puolakka J, Toivaneb J, Suominen H(2001). A
descriptive epidemiology of leisure-time physical activity. Public Health
Reports(Washington, D.C:1974), 100(2), 147-158.

Smith (1993). Hormones, mood and neurobiology—a summary. on: Berg G,
Hammar M, Esitors. The Modern Management if the Menopause.
Carnforth, UK:Parthenon Publoshing.

Sorva, R., Taskinen, M. R. Kuusi, T.(1988). Elevated adipose tissue
lipoprotein lipase activety in carniopharyngioma patients. Metabolism.
37(5), 418-421.

Stephens T, Jacobs DR Jr, White CC.(1985). A descriptive epidemiology of
leisure-time physical activity. Public Health Rep. Mar-Apr;100(2),
147-158.

Streja, D., Boyko, A. E. & Rabkin, S. W.(1980). Changes in plasma HDL-C
concen tration after weight reduction in grossly obese subject. Bri. Med.
J. 281, 770-772.

Sun, Y.(1991). Study of exercise and serum lipids in puberty, Chung Hwa Liu



Hsing Ping Hsueh Tea Chih. 12(4), 193-196.

Thompson, P. D., Cullinane, E. M., Sady, S. P., Flynn, M. M., Bernier. D. N,,
Kantor. M. A., Saritelli, A. L., & Herbert, P. N.(1988). Modest changes
in highdensity lipoprotein concentration and metabolism with prolonged
exercise training. Circulation. 78(1), 25-34.

Tinetti, M. E., Williams, T. F. and Mayewski, R.(1986). A fall risk index for
elderly patients based on number of chronic disabilities. Am. J. Med,
80, 429-434.

Van Boxtel, M. P. J, Pass, F. W. C,, Houx, P. J., Adam, J. J., Teeken, J. C,,
and Jolles, J.(1997). Aerobic capacity and cognitive performance in a
cross—sectional aging study. Medicine and Science in Sports and
Exercise, 29(10), 1357-1365.

Voorrips, L.E. Lemmink, K.A.P.M. Van Heuvelen, M.]J.G., Bult, P. &
Staverheen, W.A(1993). The physical condition of elderly women
differing in habitual physical activity. Med. Seci. Sports Exerc., 25
1152-1157.

Waring SC, Rocca WA, Petersen RC, O'Brien PC, Tangalos EG, Kokmen E.
(1999). Postmenopansal estrogen replacement therapy and risk of
Alzheimer’s disease: apopulation-hased study. Meurology, 52(5), 967-970.

Wild, D., Natak, US.L., and Isaacs, B.(1981). How dangerous are falls in
home Br. Med, J, 282, 266-268.

Wood, P. D., Haskell, W. L., Blair, S. N., Willilams, P. T. Krauss, R. M.,
Lindgren, F. T., Albers, J. J, Ho, P. H., & Farguhar, J. W.(1983).
Increased exercise lever and plasma lipoprotein concentrations one-year
randomized, controlled study in sedentary middle-aged men.

Metabolism, 32, 31-39.



<Abstract>

Effects of Circuit Exercise on Physical Fitness, Blood ipids and

Estrogen in Elderly Women

Lee, Jong—Hoon

Physical Education Major
Graduate school of Education, Cheju National University

Cheju, Korea

(Supervised by professor Lee, Chang—Joon)

The study was designed to examine the effects of circuit exercise in
elderly women to determine the changes in physical fitness, blood lipids and
estrogen. 7 out of 14 women were assigned to a control group, and the other
7 were assigned to an exercise group. This circuit exercise program was
carried out 3 days per week for 12 weeks and measured muscular strength,
muscular endurance, flexibility, balance, cardiorespiratory function, TC, TG,
LDL-C, HDL-C, and Estrogen. The measurement took place in the 1st week
and 12th week. All the data calculated the average and standard deviation,
and SPSS program was used to examine the differences in experiments, and
for the interaction effects between the group and period two-way ANOVA
with repeated measure was carried out. Paired and independent t-test were
performed to test the significant levels of differences within and between the
groups. significance was set at the p<.05. Muscular strength, muscular

endurance, flexibilit y,and balance were significantly increased in the exercise



group, but there was no differnce between the groups. There was no
significant difference in cardiorespiratory function. TC, LDL-C showed a little
decrease but there was no significant difference in the exercise group, and
HDL-C had no significant difference in Exercise groups but showed a little
increase. However, in TG there was a significant increase in a Control group,
but no difference between the groups. The estrogen showed no significant
change but was increased in exercise group. In conclusion, this study showed
that throughout 12 weeks of circuit exercise, muscular strength, muscular
endurance, flexibility, and balance showed significant increase and TC LDL-C
HDL-C, and Estrogen showed no significant difference but had a tendency to

increase and decrease.
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