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The Effects of Rhythmic Exercise Program on Physiologic Variables,
Life satisfaction, Calcium, Phosphrous, Osteocalcin, Deoxypyridinoline
in the Elderly Women

Jung, Young Ju

Recently, the number of the elderly has increased according to the improvement of
sociceconomic status and the efficient medical care system. In spite of the development of
medicine, the elderly suffers from the various health problems caused by weakness of
musculoskeletal system, cardiopulmonary function and immunologic dysfunction.

Regular rhythmic exercise program is known to be one of the effective tools to enhance
the health condition in the elderly. However, there has been few studies to evaluate the
comprehensive effects of rhythmic movement program on the elderly.

This study was focused to evaluate the indices of cardiopulmonry function, life
satisfaction, calcium, phosphorous, osteocalcin and deoxypyridinoline which are the essential
factors of health problems in the elderly women.
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Twenty six subjects, aged between 68 and 72, who can do the ordinary activities and do
not have cardiovascular dysfunction and mental disorder, participated in this study. They
were divided into two groups: 13 in the experimental group and 13 in the control group. The
experimental group participated in the rhythmic movement program at the welfare center

located in G-city. The program were consisted
Each session had three parts:
finishing(10 minutes).

Heart rate, blood pressure and peripheral arterial oxygen saturation were measured for the

evaluation of cardiopulmonary function. Serum

deoxypyridinoline were measured as the indices of bony metabolism.
Data were analyzed with mean, standard deviation, £-test, t-test, paired t-test using

SPSS PC+ program,
The results of this study were as follows.

1) Heart rate of the experimental group showed significant decrease following the
rhythmic movement program. Peripheral arterial oxygen saturation of the experimental
group showed significant increase following the program.

2) The degree of life satisfaction of the experimental group showed significant increase

following the program.

3) Calcium showed significant decrease following the program but remained within normal
range. There was no significant difference of phosphorous between two groups.

4) Osteocalcin, the index of bone formation,

program, but significant increase in the experimental group comparing with the control group.
5) Deoxypyridinoline, the index of bone resorption, in urine of the experimental group
showed significant decrease following the program

In conclusion, the rhythmic exercise program in the elderly showed the improvement of
physiologic function and favorable effects on life satisfaction and bony metabolism.
According to the above results, the regular rhythmic movement program can be strongly
recommended for the improvement of health in the elderly women.

warming up(10 minutes),

of three sessions a week during 10 weeks.
main exercise(40 minutes),

calcium, phosphorous, osteocalcin and urine

showed no significant change following the
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Table 1. Homogeneily test of general characteristics between experimental and contrd group before the experiment

Experimental Control
group(N=13) group(N=13) P p
N(%) N(%)
63~69 3(23.1) 5(385)
Age 70~71 5(38.5) 5(385) 2.500 0.645
T2 5(33.5) 323D
Living with Yes 8(615) 6(46.2)
_ spouse No 5(38.5) 7(53.8) 1377 0.502
Living with Yes 3(23.1) 2(15.4)
offspring No 10(76.9) 11(846) 0.248 0500
Elementary school 6(46.2) 8(61.5)
Education Middle school 5(385) 5(38.5) 2.286 0.319
High school 2(154) 0( 0.0)
. Yes 8(61.5) 11(84.6)
Religion No 5(385) 2(15.4) 6353 00%
Economic Middle 9(69.2) 7(53.8)
status Lower 4(30.8) 6(46.2) 5200 0.267
Health status Good 10(76.9) 11(84.6)
467 0.690
Not good 3(23.1) 2015.4)

Table 2. Homogeneity test of dependent variables between experimental and control group before the experiment

Experimental Control
Dependent Variables group(N=13) group(N=13)
Mean+SD Mean+SD t p

Systolic BP(mmHg) 1215114 136.1+14.4 -12.859 0.009
Diastolic BP(mmHg) 75.3£9.6 8464139 -1.964, 0.061
Heart rate(beats/min) 77.6+10.1 744498 0.803 0.430
0, saturation(%) 9%5.144.2 99421 -0643 0526
Life satisfaction 22+03 1.9+0.2 2787 0.010
Calcium{mg/d?) 99103 9.8+0.5 0.962 0.346
Phosphorous(mg/dé) 40105 3.8%0.3 1.368 0.184
Osteocalcin(ng/mf) 22879 19.1451 1.407 0.172
DPD(nM DPD/mM creatinine) 5641.7 54%1.7 0.287 0.776
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Table 3. Comparison of physiologic variables between pre-test and post-test

Pre-test Post-test

Mean+SD Mean+SD t
Systolic BP experimental(n=13) 1215¢11.4 116.9+13.7 0.822
(mmHg) control(n=13) 136.1£144 1353136 ~-1.000
Diastolic BP experimental(n=13) 75.3+ 96 715489 0.923
(mmHg) control(n=13) 846+139 8.3113.0 -1.000
Heart rate experimental(n=13) 7764101 70.716.8 303%
(beats/min) control(n=13) 744+ 9.8 75.219.8 -1412
Q; saturation experimental(n=13) 9%.1+ 42 97.6+1.4 ~-2.058
(%) control(n=13) 959+ 2.1 %B.7+20 1.000

Tabie 4. Comparison of score differences in pre-test and post-test between experimental and control groups

Experimental group Control group ¢
MeantSD Mean+SD P
Systolic BP(mmHg) -46+20.25 -0.8+2.77 -0678 0510
Diastolic BP(mmHg) -3.8+15.02 0.7£2.77 -1.089 0.296
Heart rate(beat/min) -6.848.13 0.7£1.96 -3.282 0.006
O, saturation(%) 2.5+4.44 -0.1+0.55 2.166 0.050

nineZ #oJ¢ Aol7t YT WA FLuG oA
£ $27] YU YUVSES A BE Wol4

F 23l fre@ Zol7t Yol FHEHAHTable 2).

5N 2= =2y AA
M- % Malx X|5o| et

£54 &% Zza9 AA A %9 4A
A4e] WskE Table 3, 491 WZEH WA Az
o} Ao

D ¥ske] w3
AT AR F£57] gL €53
Y AA A 1215+114mmHgoldd Aol =z
¥ AA F 1169+137mmHg2 FAde Ao
AR et FAFHCZ FoF Aol gUY. U=

=R

101

T $£%7] ¥4 Z2ay AA A 136.1:144
mmHgollAl Z23P HAl 103 Fol& 1353t
136mmHg2 olAE Ao Yoy FAHe
2 /Y% Zol= g

AT AAA o¢hr] ¥t 75.3196mmHg
M TP AA F 715+89mmHgz FAs
oy AR RAF Aol YA =P
o AAA o] ¥YL 8462139 mmHgolH =
239 AA ¥ 83t 130mmHgE #9¥ Ao
7t Y tHTable 3). A¥TH 2T T2y
AA AFY zelPFFoAM e %78 Ht=-0678,
p=0510)3 o) 71 ¥ (t=-1.089, p=0.296) E5F|
A Fe@ Zolrt 2l Table 4).

2 kg4 ws
2oy AF 29 Ao Yuss WnE »



B AYPFo] TP A A 776£10131/24A
x22ad AN 10F FAE 70.7:683/F2 Fd
sgen, FAHeE #4% Aort A
(t=3.035, p=0.010). h=2T9 #F A s
228 AA A 744298 3/FoA ZT2aP 4
A Fole 752:988/2o2 4t FUFEALY
EAZoE Fo8 Hole giAHTable 3). 4 ¥
23 Yz TaY AN AF o] AFAA
E EAZeE #9% Aol(t=-3282 p=0.006)8
B HTable 4).

3 L2EYY Aax3xe] Wz

AYFY T2¥P AAXAREE T2y 4
A A 95.1:42%N A =223 HA 105 FelE
076+14% 02 Zvbstd Go% ol 9T
(t=-2.068, p=0.062). NZT T2YHF V2¥3}
e Z2a3y AA A 59+21%004 T2y
AA 1057 FolE BT20%2 F Fadde 73
o] glQoy EARLE 98 ol Y
(Table 3). A¥TH uzTe Z2Id 4N
A-F Fo] PABAME ¥ Jo)(t=2.166, p=
0.050)7F A THTable 4).

3 SEM 25 Z2Ty MA
M. $ Mguscel wsl

1057 9| AYUEx9 ¥3rl Table 5 69 o
zZ23 g7 A= ok APTY APVE=
E £%H T2y AA A 218:027 FAA
T2y AA F 281:0.12 ez FNIAL
o EARCE {HAF Aolrt ANTH(t=-27417,
p=0.000). B2 ToAME =233 HA| A 1912020
Aol Z2ad AN 10F Fole 193023 A
oz {4 Aozl UNTHe=-0617, p=0549).
(Table 5). AP T3 dz2F9 T2y AA A
F Aol AZAE F 2EFTA KA Ael7}
A Ht=6.949, p=0.000)(Table 6).

4 SEH S Z2O0HAMA|I N -F
Calcium, Phosphorous, Osteocalcin,
Deoxypyridinoline2| t3}

APFY Al ¥ Calciume £53 Z=2
I8 AA A 9.99:03mg/decl| A T2aY FAA
o 978+02mg/dE #Aide FFE BYoen &
ARe2 F3 xol7b ANTHE=2.233, p=0.045).
dzMe Z23d A4 A 9.83+05mg/decl
A xZ2aW FHA ) 986:04mg/dE F7lEHe
GAE Bioy BAHoE {FoE Aot AN
tHTable 7). 497 Wz Zzay 4A
AE AojAZANME F IFDA /A Heojs}
A THt=-2.580, p=0.023)(Table 8).

€353 &% 2oy AN A, Z23Y 44 AYFY <tAA A PhosphorousE &%
Table 5. Comparison of life satisfaction between pre-test and post-test
pre-test post-test t
MeantSD Mean+SD P
Life satisfaction Experimental(n=13) 2.18+0.27 2.81+0.12 -27.417 0.000
Control(n=13) 1.91+0.20 1.93+0.23. -0.617 0.549

Table 6. Comparison of score differences in  pre-test and post—test between experimental and control group

Experimental group Control group ¢
MeantSD MeantSD P
Life satisfaction 0.6310.30 0.0210.02 6.949 0.000
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Table 7. Comparison of calcium, phosphorous, osteocalcin and DPD between pre-test and post-test

pre-test post-test t

MeantSD MeanSD P
Calcium experimental(n=13) 999103 9.780.2 2233 0.045
(mg/de) control(n=13) 9.83:05 0.8610.4 -1.806 0.096
Phosphorous experimental(n=13) 40705 419105 -0.604 0.557
(mg/dL) control(n=13) 3.8310.3 3.89+0.4 -1.208 0.219
Osteocalcin experimental(n=13) 22.82+79 24.39465 -0.974 0.349
(ng/m¢) control(n=13) 19.1145.1 18.80x4.6 1113 0.287
DPD .
(aM DPD/mM experimental(n=13) 569+1.7 433t16 2548 0.026

.. control(n=13) 549+1.7 550+1.7 ~0.379 0.711

creatinine)

DPD : deoxypyridinoline

Table 8. Comparison of score differences in  pre—test and post-test between experimental and control group

Experimental group Control group ¢

Mean+SD Mean+SD P
Calcium

-0. 0. 03810, —L. A
(mg/d?) 0.207+0.33 0.038+0.07 2.580 0.023
Phosphorous

0.1150, .06110.17 0. 0.
(mg/de) 0.68 0.061+0. 273 789
Osteocalcin

1.56915.81 .315+1.02 1.152 .
(ng/nd) 03 0.271
DPD
(nM DPD/mM ~-1.353+191 0.015+0.14 -2570 0.024
creatinine)

Z223% AA A 407+05mg/deolA Z23Y 2
A 419+05mg/dbE F718te $3E Yo
b FAALE fo@ Aol AETAA
v X2y A4 A 383:03mg/dicA T2
ZAMd 389:04mg/dE 4T FEE IS
BHPou BAHLE fofd Aole gI%itHTable
7). AETH 2T Z2aP HA AF Fo
AFANME F 2FN F9% Zelst QAT
(Table 8).

AP AHA BH Osteocalcin® §F2 =
239 AA A 2282+79ng/miA ZEIY F
A 24.39t65ng/m 2 F7tele FAE B
U4 BAFHSE @ Aol i tiR TN
' oZ2ayd A4 A 1911151ng/mlA T2
¥ FZAA] 1880+46ng/mE 4 FidE @
4e Byoy SAHcE fo8 Aol: YU
(Table 7). 4¥TH} WzTY ZT2ad AA A
F Aol AFANE F IFT KAY Holrt
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19K Table 8).

+5H % Z2aP4d 248 4¥T .F
DPD(Deoxypiridinoline)®] =& T2 4A
A 569:1.70M DPD/mM creatininecll 4] L2
A FAANA P23k 433t16 nM DPD/mM
creatinine® YEl} BAHLZ Fo8 Holg B
AHt=2548, p=0.026). UZFdMe =229 4
Al A 549+1.7nM DPD/mM creatininedA] T2
a9 ZZAAMN 5501.70M DPD/mM creatinine®
gt F7hEke 4 Rioy FAHez R/
& Aole QUUTHTable 7). A¥TH UizFY =
23 AN AF o) AFAME T g0
o3 Aozt UATHE=-2570, p=0.024)(Table B).

lv. 1 &

gurige 2A3} PAFE] G2 AN
EQAFE Frte AAAFLRE dojue BEY
A WFeg =19 AZEAZE Bl FHIL 9l
o} el o} AMzzae] T2y dsEY o
71%8°l Attt &3 Hurisd 22349 &
3, QA HF] WgE =9 &9 P& Pojx
de 7F $2F 9980 HI o x9089
13¢ Adse 8Usd ¥ FAHY AAF
Ao ez 38 AFHR A x4
EolAE 99 A% AHHF FA7 e
oz HHEF &A= Aol Fodg &3 F
WAL 4AFE 2337 A8 )& Edol=
o]y AHA dauuE e =ASdAEe H 83}
t g gl ATkA&Est AF3, 19%). =
A k8ol 7HHAME ASE F JE 54
53¢ ]8T AFEY 50 Adsdn ¥
ARG

$+53EE =AML B AZEANM F
559 Axrt ZzHed, 2 o2 HA, A%
QN FEE 2R ALY 5L AR
A% A¥AAE F2ATN(REE, 2002), =
A, 23Ee $EI vuiA ZFTHAY &3E

€ @33, AA, AZEANN FFE ZEA
5 dE HEYL EYoEn A&EFoer X
2P FAE = UEE 7] wEoITHEH
&, 2002). F5x9 Ao HBe Adee £
Hvojoh 4o Zolrt AT BE Ho Hubre]
50%ANA 70%2 JoHFEE, 2002). FHHLR
TFE AYel A AHE AF3e =AY Bl
$F Z2aYPe xAEE YA AFsd HA
FEE AEE F7MAAT 3 59 HEE B
E FHALY 59 Bs dd sAY 2 33
ol #of AFHE 71UE & JHFEHE, 2002).

B dFdMe 59 &5 ZT2aPL =919
A7FEA ERAHA FALEFOE §5HA
22(AX2AXA F Viennese Waltz, Cha Cha
Cha, Jive), WEAZ, 2EH A, 27 & EFA
A ANEE Z2odeltt. A & ATFE ¥
& x99 ARl F8% AU H SHAE o

v 9 A3y gAAE, a8 x3e F
#4x ARG ¥ 5 N AEGUSEE GYriges
A FEAHL §F5H 5ol xAE] AR 1A
E 4%8 dolrngt o ARE EUE =93
nx §i

1. A& 3o ChEt &t

$EAN ABHEA A AHFEAo] Fu
gt &5A FAAIKe A 87% FUHE <
3 A wEFo] FotEn 22 AY AH¥o W
33 ¥ ¥AF, v, 13 4EE ¥y
4 H=(viscosoty) L L2¥T Yo oA
AAE ol AFe F/Me e AeAIlE
e o]lE Wi Zae e AL A
gyoz Ytel 2PL ©@r)7(short-term)ol &=
AgNB AN QA o|FojAH Are] AHE
AN 8ZFE 23S o]FoXx Ut o
93 AW EA5ls dRFAE gy @
3o AR w2l HESA gEEA
7t @43H o] AEVF A Jde A¥R F
Zo] AEHo nPANBA BFEE FaAUG
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(Powers & Howely, 2001). ol2 <3} A9 <+
& Ao AEge giadtn 2x¥w
A8 a2 A8 €l #3eH(Blomquist &
Saltin, 1983).

TFHEHA F44 52 4 A9 A
o2 ¢4 U Fagard TOODS FHAHY
AL 5 AAYGTANA 4/4mmHg(5E7)/
olgt7])e] FYEFAE Uet¥on 140mmHg ol
9 n¥HEAME 11/6mmHge R o] € #AU8
#g veldo] 2¥Y FRAAA {FAIL &5
o AR AYEHP xHEdkn 2

Seals 51997 ¥l A& A7 F o
Aol AN 1257 B¢ FHAHA FAA 25 & A
1 A3, £%7] 9 olghy) ¥slol A Had
G Bussich b $FEFHE A Y
H3hE 27] ¥k Ak wel FgEHe] F=
7t g Aoz Algdo £ A7dM 853 &
F 2239 AAl ¥ ¥etol 5/4mmHg(537]/9]
#7NE FYstAle FRXAT FAHE 4GS
vdebllEs, ol & 479 d8A AAVEE
140/90mmHg ©|3td YNz HAHAL, &
FZE7 2R3 AATIEe] 10572 &$E7] WE]
g gZsoidn.

olelg EAF= Fagard 5(2001)9 RauolA A
AEYTANA 4/4mmHg(5F7)/01 &7} BYR
F7+ Avke dF2As ALY, A
AAE &% TP oMU AAE A 5
Z7] ¥, ol7] VY BTN 9% Aoy}
AE Aog HIE Stevenson & Topp(1990)2]
ATAHS: YAFALY &FH 25EF T2
a9 dA 4F FREH 57 84E FaAde
o £37F glen olgr] EY #Hade 34 ¢l
v Aog AAG oAz 4F(200008] AT
27 %59 ERE A Ygtel FAFT AL
45T A&} HH433199%6)9 dT+FAHAdE A
o]7} o] el U EFEAE Fu £YsiA
THE7] s HEATS} A 2= &%
712kl W& et WE ZAJY Yast oo

8, & d7oA Aukre felsiA gastsl

=4 Y9} Lou Heber(1995)E g 4
22 %3 $AFEA ¥ A gagugan
wastga, Agdsh H93(196)9 AN
$EF F AN "o a2y Aoz uyehy
2 dF 2RE A E¢ WS $(2000)
e xHR2IE oA HE T x99 iy
WE ARG EY, AYPAM Awsst Ba
SATE Adds ANHZEA gL oy A7
A3%g APt 2y A& GAL2H o
S22000), TR LFE£Q00), $4H =
@019 ATAAGMNE &5 F A wutol
Z2371e o BARCE f8% Aelrt @l
Aoz Jeht B AF due AJug AR
R 1=

A A% $32de M zdsy
AEAAAA 2RBAAASG ZFAFA] A
& 23 itk o] T AFA ) FARFY o8
A QAAEN Aursrl xdm Yk Razg
AZAAS) gAA Bgdde] AH YETE
BaAA Ausrt gasA 9o 282514 4
&3 Jutse] F712 A8 Y 45l 29
93 ol $A4SYY 7148 Boe JgE 33
A4 RFAAAY BFS B2 RIPNA
Aol @A4E LA A95st gas sy
¥4E PP FAAD ws B AT
Ne $% Z2a F8 F ¥ #3944
Autsel A7t 2dE Re FUAY FAL &
$¢ B39 S$AEHY slHe] Aoz wHe 3
32 g, oz sl ¥l uy £uA
Hgo2 AEY 54 wAHE JYuAe ¥
38 29 4 A= s WPHA Yt AR
Ar}.

2. W7ol chet &xt

w37t AYEHE FAHANN FFEAS HReH
TZ¢, AEH s Wzt dojdd. e
elastics tissue7t A4E o] FHEX o] HAXA =
2 A3 7t=nggo] olRoAE EUHo| Faw

105



o B3 FEE FAH%E dZ9 Y oF
¢ FA22 573Z(intercostal muscle)s] &l
o7} xe=o] F729 3o FiHY 1 25
717t Fa¥rh. =8 Ao FHEL2H(Total
lung capacity)& ueld] we} & W3}t gixwt
#3483 (closing volume)e] 712 <8 Hd &
A F #Ho go} d& F7]8H(residual volume)
o] 7184 "t Longnecker & Murphy, 1992).

W LA S/t wF Jrange] AR A
AJAFol 4A ddd & 929 HIF
(hyperventilation) ¥ sl 7)AH R8st 7AFA
olef ¥ Wolrlsel A3A Ao $FL M
E ZFEAY 7= d3NE & QAT gdid
A715€ A2z FAANAYG FIHAIAG.
T £5€ F#NE FHTIH o2 AH ES
o] B35t 27tdo #3330 {F4adx: ATFELET
€ g 42y riAE 3§ 2%
oxidative capacity® F7IN713 289 ATHE
*6‘_’3‘ A1t Powers, Coombes & Deminel, 1997).

o 22w 2 B Ve =3}
Aggel vl ) BRolA s =y 73
A A 2FE B3 A" H(Holloszy,
Kohrt & Masoro, 1995). At 42223 HI
el Mel 483 7tengs) 439 §5 € 32
Yg % Qoo A2FFA g3 9L ¢
ed, $87F FUT A G U2 wEs
€ 2% Aololn Hdl Fi44 5 ¥ (maximal
aerobic capacity) 2.2 Uelitl $528 A =
F29 AFE FYo] o|FojAH #r)9 FUE
A8 Hul F2aBFo| FhsA = ) /4
& %9o| 7134 @) Hd f4tx e 7
2 ok AAFANERA ALY H¥EE F7
A ) cKBlair, Kohl & Barlow, 1995).

Dempsy$} Seals(1995)= v]@E 41 AMgol A
A AEY =2 PP B A7Y £5¢ 8
A& o g Fr2EFPo| TR LRI
on B3 ol Ao G4aihEFE] FFHA F
7HHEE AH =) BEFOA Bz @3 E
%1 cHHolloszy, Kohrt & Masoro, 1995).

€ A7 E g2FYY ULa¥AsE &3
3] XM Jtan@g FPHez AFHY
o 22EY AA¥A=E vFEAHY gz
EHA Bt V)T E BFAA He S
d&¥ & dEe ARE AHSEY £ AN 2
Z29 ¥4 e €FH &F T2aY A4
B3 239 F FASHA deHU.

olgld A= TFAF o Hd Uk &
EFo] St AUl {44 5o FUiH
A€ rdn B FHHA £5F H5E
ol s7lsd FEe F/MAE F den Adx
Zolu HFEFF T A3 HEeHe P
ANE F e Alrdn

3. MEIETO| gt 53t

B d7dAY MR EvEd $3e das
Xxe FFo]l FE2 AMEHUEU, d2axxo]
AedQ inE 29 AAEFY &7, JGHH
o] &5, A7IAAY] &7, Ar|Rde] &, TF
AAH Aye] &3 zrivtFe] &3 52 23
o 711 EAF ZolE AAANZ F e 713
7t FAA FAY 5F JAEE @A €9 F,
doigle] ohelztd A3l 2= FEAd 1%
I Bz, 985 58 A xYHa §F5o2
H2E ¢ e Aok uwer drayxzxE= A
A BerAE, AMAH 1%, ddd o@ &8
T FE TEI Histe Q7o) JjEHo R Fe
of ¥ AN PYEF7 JdeHoR dFd HES
FAAT FeHETA, 2000).

€ Ao €54 2% TEaY AN F A
FUHEEE A¥TAAN dizTrRg g4 Jdgw
. ole xU0& LR £FRYLT, 2Y43
5, 78 Z23Yd {fAAxEEes 5 AN
F Age] UELt wolvhe AxHEA, 194 ;
M5, 1996 ; 4R, 1996 ; 48 T, 200D
Ax)5l3 e Stevenson & Topp(1990)e] T-o)
A AREY $F TEIPL AAY F g ¢
Ex7} S7MEATE Addets dAE oY
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& ZAde =Uee] 4 ¥A &%H 5
%3 FEVISS) JALFI AHEY F3FHE
g3, THE 4 94, AT TR HE
o} BAH BAAS, AMH 0%, @4 dF &
TEY 52 4T o] AEVFE F 34
A 4%E 3 ALE Alg€d

4. (3, P, Osteocalcin, Deoxypyridinolinedi|
cher &t

ZH(calcium)®  ¢)(phosphorous)e 714 ¥
A5 AYste F(bone)& AL Ut F&
ZEAZLZA SHEL 58 Z5 F39 #F
Al 89 BEFEE JASA FAAA FE
AFne 4EE Fan ok W Fdslel e

3 do} o]FH &4 S4EE T WHEA
X} =] ofoF FH(Scott & Edward, 2001).

71 % 4 E ol AYHY Y
R Exst Zaske IUEFe] 2Ydd. U
Fe k9, 53 HA71E A d4Ed A%E
Ao ¢ FLIA AFHAzZ I FUFFL
a3 A7 BF5E Fdste] de e doj=d
B oolygt g 2EF2E HA Mol FrEH
o] 47139 #%Fol ARHL FFHFoe Y@
UREAE ALY, =908 22 d2 A
ggoll w3 JdAez H{AY HdEET 714
AEol Wol $40 o3y 2d ¥ IWo| %

€ ARIRE =g #37] olF oA 7
FollMe G4 wd ddHez S B
Zafdel 2, 94 3289 #H3 2 2484
A2 s F-eFol F2¥HHeaney, 1987).

drrH o2 3hfol 1,000004 1,200mgel
o] 27T FA4L& 97l THHA Ay G
2%z 2 Aoz delA AviWardlaw, 2000).
ool g olfr= Aol FAd vlE Ao
2 Agzd4e sa 7] "W ol o i
Aoz $FaNol FHHT Y FLE 9
WA 287t F7EE @2l FUhsA Ha

o2 QA& FFe] fdel 18] HEelt &
F4E A JdAEZA Bug Pay 34
F% <€ 743G (Nachtgall, 1979). webA of
2EZA S T WA AN SR
288 Z2AAY.

EGEEE ZAAIE WHeR $E84Yol
FHHD gled, 5 FUEE /M7 R
oz 4#A vHAloia, 1981 ; Brewer, 1983). &
ol oig Fd: FUIAE Woff 3
(Ljunghall, 1986)°ll wet E3Al= 44 AA 4
Btz Yol F gt ez oA T
F9o distd YA ZE $FES AEYL
2 zZrgataA F9 YHse dxd 99E& FA
Ho @43 o F8 239 Af{o 4Pl 9%
€ FA "= Aotk FrY daxx2y §
Folv FAE A& Eoldde &5 FYEF
o2 W ¢y Ze AFE FA HU, oy
njge] A77F A MEZL ASE W AX
o] Aol gushAch webd @H] 4F Fg
g FA) gt dArYxo 2L $EL 2)ES
dutel Jbg AEE 50l ¢ & AAA£,
1997 ; ¥4, 1997). :

EF ZEd 49 FEr Holadd MY %
28 T 98x 23"z o FHYAH 3=
E % vjERl De ZEREH Zed F4AA ¥
F ZEFEE $7MA7E v A& AgeA wf
AANA ¥8F U9 B35 ZadeE Aoz Hof
Ak wide] ZAIELL T ZEE JFAIIH
YF ZEsEE AsAIH AFdA A A4F
41 ZItHScott & Edward, 2001). ¥ d-elA &
F UEL &5 Z2IYP F TEAF Ao vy
Fog #FAE JEHden UL ot FUEGe
U 25 A4 i itk B Ao ¥F
Zed Jde &5 ZEIYP F EFAF Hd ¥y
T4 A4 g veidey FHA el g

A BN 2E2Re Sl ¥F LEF
E7F €A ZhEke el HAE IUEE X @
oz 5o} 9tHRobias, Duncan & Riggs, 1997).
getd B A7 FdiE ZEE J¥RTgE Ao
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Ay g% Aoz ARdEY B JYFE Y9
axlel A7} o) FARAA ol F2H AAE B
ql Rez Alggn wety 8F FEH A ¥
oz &5A EFdAY BAE ¢ F 9
o A FuA 32 SdAe 97F A8 A3t
Y AREE AHgsied, 2 gEAHA AES 2
P& YeELE= osteocalcin® ZFFE UYEHE
AWl deoxypyridinoline®lt}. ©o] AREL T
Uxe Wyl 947 ¥ @ AEE WA wHs}
vehvez FgFFe] «dwa X859 FudA
E F88A AHE £ dE AR EITHAkesson,
1995).

osteocalcine Z¢| A3|3}q 3= Vitamin-
K 9&4 calcium 2% 99434 F Fgule]
1~2% A=E #®Hs2 A2 AVE Bone
GLA(Gamma carboxyglutamic acid)® &xj¥c}.
osteocalcine ZFA X o FAHW F4E
osteocalcin® 471 Yo WEE. osteocalcin
3% zHYHoe FHE YA A= F
#4¢ Yehdtl & osteocalcing] FEE Z2FA
¥4 FHES APHez BgY¥cdn B 4 9
o 3Ae A$ dzde] F7Hdel ule} osteocalcin
o ¥F5=rt ARF oz Frhshe Wl vlE A4
8 AL 23]8 4 olFd= ARl FrH
we ¥F 527t 2718 SR A9 FuiAb
o 9HE #AVE IS ¢ T AUk

¥ AFNAN &% AF Y osteocalcing] W=
2282ng/meolH 24.30ng/mE ZE7MHE AL B2
dey F98 FEL oMUt Pyridinium-
cross—linkst H2 FTFFE ANEHA JeEy
' ARE %o AL33 9y Pyridinolined
deoxypyridinokine< 3-hydroxy pyridinolinium2]
of &&= ¥ AN A%E cross-linking ©Fvj=M
o2 AF, E, HRzAJ4AH wAHD, E73
deoxypyridinoline® Jo A% HolstA] EAH]
ZFF BH A=z 83tz BaEHY
(Robias, et al., 1997).

B AFdlA 2we] deoxypyridinolined] %
' #9454 Aastq FFFE JASHIEE &

T At =0 e A & %L 1A F
Qe FAY A9 2 A¥=s 29 AFF A
7t 284A ) b3 o Fasivdn 48A Q)
tHLooker et al, 2000). Wt & A7l A
A Yehd W9 deoxypyridinolined ZaE o}
F 99 se A2 & ¢ AAG 2y 2
tAle] A Aol Fdke & At
foe Rax gl AFHoRE TURAMNE
T3 Uz F71E gAdor ¥ Aol

Cosman 5(1999)¢] A7Az}e 93tH A7
A Fgdol 8FY #HALEFES YL w
osteocalcin®] #9¥ W= A L@
deoxypyridinoline®] %<& Z43lo B A3 Az}
g dAe 2FL HIH Y FUALEEE
% 9 A4 osteoclcin®™ deoxypyridinoline?] %
o] BF Z7lHE 472€ BTk wEpA =9
A FArEse 29 AFTE /A BTEU=
& Z2ANE F glenz uigAsA g AR
AzZrgri(Davicco, 1999). A#HHo7 FALLT
< o] gAEEE FAASA dojuA gidks AL
AL g & Aok

919} o] Osteocalcin %9 7l 4#el
o] W3yt gAY A5aA AW deoxypyri-
dinolined) %& +F9 FHd we Fde] =
A RaHn Jg. &5 F7 wet Suixlel
X Ggo] HZ g2y &59 7 webA
T 9ge wevsE Ra7h Ro] glckEliakim et
al., 1997 ; Humphries et al., 2000 ; Fujimura et
al,, 2002).

Kudlacek et al.(1997)& =319 %ol Uz
uxlEe 9%E ¢ 95 AT 127195
134 A7 A% 2 Fu FUEE 33S 2
I AXHezE FUEY WIE B & gdoy
UL B E AEE B F Ao A
2 1Al alkaline phosphatase®] ZHA & &F
Zo] & AANAIA clEAY FUHF A EF
Aol FIHEULE Hudezy B A7 94X
g AAE nglen o AT nFo xRl &
53 53 Foirbel 3HFA 4L 1A e
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2 Azten.

€53 £F ZaaYo] A4 QA uxle
FEE =209 dZd M a4l A, A
AUAL, AHetoide] 5& AAs= 3islA,
A= BAJNE FTUAY Y EE F
8 FAHoE dFe A ol FAHAHA KA
EHE FAsgith gt xAoA 53 &%
Z2IPL olF FA¥ 59 FUz Y §
A& Aoz ARHY.

V. dE ¥ H

B AT 254 ¢F ZTaagol x99 A
g HyxF, AEUNEE 9 Ca P, Osteocalcin,
Deoxypyridinolines] wX& 4¢& mofdly x
AAZFAA AR kg Adste b 7)o
uzt ARd FAMYE delth dvdidae
GAY = & =ABXHF 68AKH 724 Alo|
o k8 F A AA7IEA AYsHEA A
Fol FAsr1E g3 2¥xda g9 =9
13FAEHF F29 =9 13FHEHET)|H, 4
H7i7re 20023 59 64 HEH 79 12974 105
Zrold ot

€54 &% TEOPL &£5HY H2A(~
TxdA F 3FH), dEAR, 2E9H, B F
€ EFAZ AALE Tzagow AR
(ZrE g8 3y 29, 2X WA AEZAL 12Dl
ofs MEHReH, dHL VjEoR AT Ho
AerE4e] 60% AEZ 157de) 33, 13 60%
# 105 F< AAEAT

€53 $£%9 FAHLe FueE, 2% AY
5082 T4 Huew FuEEL Bud &
% 2EfHos ¥E @Wol A3l g ¢, H,
W), AR €22 ves g
EolFE 528 FAHALH, BEeEE FE2
HEv I $FoR A¥xd2o) vy gx
(Viennese Waltz), *xrxHCha Cha Cha), #}ols
(Jive)& WAl Al &8st AP,

109

A EEL IUAZE FHN Bpol AAsA.

Zz2ade] MM ANE HAEY] Ao
A2y A, AEREE 9 Ca, P, Osteocalcin,
8% Deoxypyridinolineg &74sen, 44¢e
£%H &% Z2a9 3dF A FA Ad 1243
old &4 £ HAGY o4 9Nd FA3% 3,
Zzay 44 10F ¥l 2o gy ¢
AAE A 12A7 o4 B4 ¥ HAIRY oF 14
0EY 23HAY. UxEe €58 ¢F T2
d Ao TP Hex F& AHlA 105
Fo)| YT e Al e Hies 243
Ry AREH-L SPSS WIN 752208 E AlL
3o, t-test, paired t-test € o|&3std BAsy
on, 1 Ase 93 2.

AA, €5 &F T2 YL AP AYTe
HEFoe] 49 ¥ Ao HFAM 57 R
ojgt7] ¥t [T Aolrt ALY, Hutsd
e F98 g4t ey, 22FUYE Aa¥
FEE HYTAA gz vis fA¥ ol
At

A, 4973 dizxgde Teayd d4A A%
o] FEoA AYUEZE=E YT g2
o wis) #% S/ A

AR AY7d dxPe] Z2ayd HA A%
o] HFANA AYTY ¥F Cad ohxaof b
d Fod Fat AR AAHH ol Usie
o, phosphoroust FF e} Fol# Kozt U
th. & HARE2A osteocalcin® A PFoNA d=
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