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[Abstract]

The purpose of this study is to propose an effective exercise for the prevention of osteoporosis by
analyzing changes in bone metabolism markers and adipocytokines according to the application of
modern dance. The objects were selected between t-score -1.0 to -2.5 and subjects were random
assigned to the modern dance group(n=10) and control group(n=10). Modern dance was held three times
a week for 60min, for 12weeks. For data analysis, two-way repeated measures ANOVA was analyzed
using SPSS. As a result of the study, both osteocalcin(p<.01) and T-score(p<.05) were significantly
increased in the modern dance group. Adiponectin(p<.05) was increased significantly and Both TNF-a
(p<.05) and IL-6(p<.05) were significantly decreased in the modern dance group. As a result, modern
dance is considered to be an effective strategy to prevent osteoporosis, and it is expected to have a

positive effect on metabolism and function improvement in elderly women with osteopenia.
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I. Introduction

A2 219 U2 AN BAS ES I
ol ok @53t £50] B olgolr slooh
L ehiel ot ol 2 B Jt 9 pEne

29, 2779,

o
[3][4]. E3t &5 HA] 5 A =2 AREEL7 GAH
r e &

ﬁD}J—(osteoporosw)]_ o9 84
masgol 445k A Ao S0z e
& Z7PF 2 ddol8]l9]. THE52 =9 ulA
27t ofstelo] AHulgt FA0 = 47 *’“0] A==
Al AR, E5] g Q1] oJghgo] =ot A Al

ARoZ ZQst §71 FA|o|cH10][11].

QR wloPdel BUTE AWES 60-694
17.5%, T04] 0|42 23.6%02 Gio] LolRAZ 1 »
A7E =A UeRte] $5oinet oESE AR Aol
o tebie 9Eol 93 olAlckn Busta 9o 2
F240] th5ER 9l Agolch 1]

2o A4Holn oEAQl AT AESE 4
23t 22z (modeling & remodeling) 1 0]
£X0g doju E2 RAISH| tieo] 4 & 3o
o S-Qst{13].

473 & od2 = 52 F4Y A 7Rl 554
Ad3 ot AERANC) Tag wol vjyE At w
27 Y 245 A 7ol =2 es dEA
ol FYEGE TS FE 7ol Suiy =0
[14-16]. =3t T7d o]S of2ish AR/, tiAtQSl, ==
© 4] 59 Hleks Al Aol S7HA]7]AL of2igh RX|Rf
9] Z7h= & tiAkb= AR wElo] QIoH17]. AAIZ &
Aot ANZs 25 FUsh SAle
(mesenchymal cell)o]l oJsH =5 =H|[18], ZAZet A]
WA= Al 29t A 22 29or & A=) =2
WS & 4 qden, oo tigh ZARZ AFEAoA
HH|sl= s 220] RANKL, RANK, OPG pathwayS &
8] 2ZM|Z(osteoblast) RS FASICET HisH (L

roh

kS
o=

’é’ﬁ
=xjo

M

[19]e} =2 270 ARMre BrlRsT 2ok 24
(fragility fracture)2 of7|sHtal _Hi_l_?_}_' QA Lo} o
ot &b Zu 52 B 2 4 9lH20-23],
oleigt Baxel ot 7)Flo] Agste 2ae
Q7 (osteocalcin)o] QJ=|[24-28], O]+ AZA| LA
ARz Bulslol 29 BRI HEE & 4 ol et
of Alm2 QoA go] AFgElT 9lci29]
AN #elEle Rl @A osteocalcing
= UAF 2 271 giAtl] #ofshe Z0=([30](31], &<
osteocalcino] & Qo= g HIEAE, AYRA I
= 5ol AHgsto] ToiAlt oUx] giAtE 28ste 22
=0z A9 AFZ gl IA|aL QTH30][31].
A2 235t AU AgAaz ofl|A] thAle] 33
Al geiAlch Aelleptine] WD TR AEA
(adipose tissue) &= s 223} &X 7= yhsjAl ol&
[32-34] &A% YlH| 742 IhpE Qo ®9
AUA] 449 WA Hofstal o ARz AYR
Aol A oft] = YE(adiponectin), TNF-o(Tumor
Necrosis Factor-a), IL-6(Interleukin-6)% t}Fst A}o]
E7RRIZ RHlstet] o] 222 & tirt] I &H
St 00[35], Magni et al.[36]9] HALoA= AJHtxE
oA ekl & @574 Ae]E7HRI adiponectini} &
273 ACIEZIQ] TNF-a} IL-62 AFe] o[ |A] 47
QF ofl2} & tjAtol] AFAR] G2 Fof ZRA A
WARA] Atol9] ARl UAIE Wl c.
2|2 ARG R ofgt o AERAN 9 S7PF & TiA

T
=2

o 1A

|

¢

I:Iru
?8-[

mOI‘

of ciet AAEY WAUE F stz AL glon
[17][35], o|AEZ79] AEW2 TNF-a & IL-6 5 o
ol &bl csl & o) vists 541 Al Aog
BUET glol[11], AYER] 3] Hels o8
welol 2 AAo|A] u|El S22 ot Balo] Wa

g 7oz Atgd.

ojof] ATFAIE E= FAEOA Q] Al “HEH 2 A3
BFRlolR] o= 4 qlon HERR|SHA AJEjoM 58 &
& Qg Jlog Atgtlo] 4SS 7R kR0l S ti
Oz REHA & Ago] TE I TAK]E(T-score,
osteocalcin)@t A[gfxAlof|A] BH|E]= olr]ZAto| EFQI
(adiponetcin, TNF-o ¥ 1L-6)9] ®is}S EAMsto] o
Fog= Aot weze s AAISHLAL gt

ol
-~



The Difference in Bone metabolism markers and Adipocytokine according
to the applying Modern Dance with Osteopenia elderly women 149

II. Methods

1. Subjects
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2. Measurement

2.1 Body composition

AL AAEEXA 7] (Inbody 720, Inbody, Korea)
£ o]8sl A5t on BlA(bioelectriclal impedance
analysis)'fHC 2 25 -2 A%cm), Als(ke), AR
S{percent body fat, %) 22|17 ZZALHsoft lean
mass, kgl & 28] 57450 A5 t<Table 1>.

2.2 BMD(Bone Mineral Density)

TUEE ZHH](Osteopro DEXA, BMTECH,
Korea)Z AMg3l%ion] Maxise st B4ke o &
2703 Aol Lol AiAl(supine) 2 =2 JEjoIA 2%
LI-LA)E Setct.
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Table 1. Characteristics of Participants

2.3.1 Osteocalcin

Osteocalcine 1587t QAlge] & ARSAHS &{F|sH
OSCA test Osteocalcin kit(BRAHMS, USA)Z COBRA
50101, QUANTUM(PACKARD, USA) ZH|2 At&3}o]

AR

2.3.2 Adiponectin

Adiponectin® 1587t  QAlEa] &t
Microplate Reader(VERSA Max, Molecular device,
USA) A S AF2-510] Human Adiponectin ELISA EIA
kit2 enzyme-linked immunosorbent assay(ELISA)

PP o8l AT

AR O
a2

2.3.3 TNF-a

TNF-o= 15&%F die] oF 82 2AAF Al
Human TNF-o Immunoassay(R&D, USA)E o] &8sl &
Al 78] Microplate Reader(VERSAMax, Molecular
device, USA)Z A}83lo] EBASIYCE  Microplate
Reader T 450nmof|A] read s}gich.

234 1L-6

IL-65 1587 94l¥e] & @4 74 Ao Human
[L-6 Immunoassay(R&D, USA)E Algsto] 24 AHH|
Microplate Reader(VERSAMax, Molecular device,
USA)E o|8sf] EA5IY O mircroplate readerz
490nm O A] read 3T

ol

3. Exercise Program

SR e WA T2 053 1237 & 39] &[]
s 108, & &5 4021 AAlsIG oY &5 Fee,
Borg. [38]9] =A% (Rating of Perceived Exertion,
RPE)S ol&3] &% 7|0l wet Axlsloz solstolct.

N Age(yr) Height(cm) Weight(kg) SMM(kg) Body fat(%) T-score
MDG(n=10) 72.10+4.70 155.54+5.25 62.86+7.56 21.54£1.95 36.39+5.47 -2.15+0.46
CG(n=10) 73.00+3.71 153.81£2.86 60.69+2.88 20.55+1.09 34.67+£3.44 -1.95+0.53

P-value .640 .071 187 5N .654
Means*S.D, MDG: mordern dance group, CG: control group, SMM: Skeltal Muscle Mass.
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(25-27beats/min), Cha Cha Cha(30-32beats/min),
Jave(42-44beats/min) 2 A7 5}o]

AAlsilon,

BHgo 52 2gslel WIS

<Table 2>.

4. Statistical analysis

& 949 BE Ak SPSS(version22.0 for 1. Body composition
Window) /122283 o]&s] 7F HIE9] BAM)t  AAxA #ats BASH Auk= <Table 3>0f Uehd
HFHA(SD)E AFE Sttt AP AT 9] 52744 45 uiet 2tk X3S 2Eat ] | 7t ArsAr8oA Fult
< 9sto] 5P B E(independent-sample) t-testE AA]  UERFOH(p<.05), 7AES 1204 S9J51H &7F6Hgict
ston], 5 -2 Ato] 452 S5l ofd VFEEA & (p<01). AL I A7) 7F S9J5t AFS AR O]

Table 2. Mordern Dance

40 & OFAE[39]9] &= g AMEA(two-way repeated measures ANOVA)S Al
Rumba %Itk 4t 7 54 wolSo] chet AT W A3 Aol
=2 2 B H(paired sample) t-testS AA|5}

_]

BHY YA T Y ok RE 90y BF A 25 a=052 sk

A AL

III. Results

Stage Time Mordern Dance Program Intensity
Warm-up 10min Static Stretch & Dynamic Stretch
Alemana to Rope Spinning, Opening out to
Right&Left, Spiral, Fallaway Rock, Spot Turn, Kiki RPE <10
Rumba Walk, Three Alemana, Continues&Circular Hip Twist, (40~56%
Sliding Doors, Advanced Hip Twist & Shadow Check, V02max)
Three Three
1~4 Basicmovement;BM, New York, Spot Turn, Shoulder RPE <10
week Cha Cha | to Shoulder, Hand to Hand, Three cha cha, Time (40~56%
Cha Step, Forward&Backward lock, Fan&Hockey Stick, VO2max)
Natural Top&opening out movement, Closed Hip Twist
BM,Fallaway  Rock&Throwaway, Link& LinkRock, RPE <10
. Change of Places R&L/L&R, Change of Hands behind o
Jive . ; . . (40~56%
Back, Windmill, Stop&Go, Whip Throwaway, Spanish VO2max)
Arms, Rolling off the Arm
Alemana to Rope Spinning, Opening out to
Right&Left, Spiral, Fallaway Rock, Spot Turn, Kiki RPE 11<13
Rumba Walk, Three Alemana, Continues&Circular Hip Twist, (57~71%
Sliding Doors, Advanced Hip Twist & Shadow Check, V02max)
Three Three
5-8 Basicmovement;BM, New York, Spot Turn, Shoulder RPE 11<13
Exercise 40min week Cha Cha | to Shoulder, Hand to Hand, Three cha cha, Time (57-71%
Cha Step, Forward&Backward lock, Fan&Hockey Stick, V02max)
Natural Top&opening out movement, Closed Hip Twist
BM,Fallaway  Rock&Throwaway, Link& LinkRock, RPE 11<13
. Change of Places R&L/L&R, Change of Hands behind
Jive . . . . (57~71%
Back, Windmill, Stop&Go, Whip Throwaway, Spanish VO2max)
Arms, Rolling off the Arm
Alemana to Rope Spinning, Opening out to
Right&Left, Spiral, Fallaway Rock, Spot Turn, Kiki RPE 13<15
Rumba Walk, Three Alemana, Continues&Circular Hip Twist, (60~82%
Sliding Doors, Advanced Hip Twist & Shadow Check, V02max)
Three Three
Basicmovement;BM, New York, Spot Turn, Shoulder
v7vejai Cha Cha | to Shoulder, Hand to Hand, Three cha cha, Time R(F;%~133225
Cha Step, Forward&Backward lock, Fan&Hockey Stick, VO2max)
Natural Top&opening out movement, Closed Hip Twist
BM,Fallaway  Rock&Throwaway, Link& LinkRock, RPE 13<15
. Change of Places R&L/L&R, Change of Hands behind o
Jive . ) . . (60~82%
Back, Windmill, Stop&Go, Whip Throwaway, Spanish VO2max)
Arms, Rolling off the Arm
Coll-down 10min Static Stretch & Dynamic Stretch
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I} el elet. ARMES 183} A7) 3 A
x1go| Faph UERonl(p<.001), 2EWA 15014 &
ofsbl a5t (p<.01), ES 18O AR E]
S9J51 Z715t9Ark(p<.05).

2, Bone metabolism markers

T-score@}t osteocalcin®] ¥dh= <Table 4>0f Ueht
viet 2t} T-scorew gt Al7] 7F Rofet A2 AME9
a7Hs Uehtx] ggtot media g0y 9olah
Z715}19H(p<.05). Osteocalcin®] 79 T2u} A]7] 7t
oot JeArge] mapt UERHO(p<.01), REITHA
IFIM [oskAl S7FsHATHp<.01).

Table 3. Body Composition

3. Adipocytokines

OF ZA[O| E7}Q1Q] W&}= <Table 5>0 UERF v}
2t} Adiponectin® g} Al7] It A= A8 5aprt
UERIA] odotoL; BEIdHA TF0A [2ol61A 571613
THp<.05). TNF-02] 73 25} Al7] 7t AJoAt8e] 5
I7F HEPFOO(p<.01), REIHA TFoA [l &
ABFAITHp<.05). IL-6+= 153} A7) 7F F=AM8-9] |5t
7F YEPFOO(p<.01), REHA TFofA [foJsH da
ST p<.05).

group pre post group F-values P
MDG 62.86+7.56 62.81£7.12 Group 451 510
Weight(kg) Time 4.043 .060
CG 60.69+2.88 61.64+2 90 TimexGroup 4.992 038"
MDG 21.54+1.95 21.63£1.72 Group 7.671 013
SMM(kg) Time 2.461 134
CG 19.55+1.09 19.99+£1.11 TimeXGroup 1.073 314
MDG 36.39+5.47 34.28+6.30%* Group 001 981
Body fat(%) Time 723 406
CG 34.67+3.44 36.10+2.88% TimexGroup 19,598 0007
Mean£S.D, MDG: mordern dance group, CG: control group, SMM; Skeltal Muscle Mass, Two-way repeated ANOVA:
*p<.05, "p<.01, ™ p<.001, Significant difference between pre and post: #p<.05, #p<.01, ###p<.001.

Table 4. Bone Metabolism Markers

group pre post group F-values P

MDG -2.15+0.46 -1.53+0.67* Group 0.88 771

T-score Time 7.480 014

CG -1.95+0.53 -1.8610.60 TimexGroup 4168 056

Osteocalcin MDG 6.23+2.77 8.49%2.39% Group 233 635
(ba/mL Time 7.124 016

pg/mL) CG 7.96+£1.25 7.56£1.10 TimexGroup 14571 001

Mean%S.D, MDG: mordern dance group, CG: control group, Two-way repeated ANOVA; "p<.05, "p<.01, **p<.001,
Significant difference between pre and post: #p<.05, #p<.01, ##p<.001.

Table 5. Adipocytokine

group pre post group F-values P
Adiponectin MDG 9.94+5.28 11.1845.43" Group 002 969
Time 905 .354
(hg/mL) CG 1071321 10.26%3.05 TimexGroup 4226 055
TNF-a MDG 1.47+0.46 1.19+0.21" Group 108 746
Time 2.525 129
(pg/mL) CG 133029 1.42+0.30 TimexGroup 8.682 009"
IL-6 MDG 1.03+.43 0.81+0.39* Group 1.782 199
(pg/mL) G 1.1240.37 1.18+0.41 _Time 2858 108
S1eEl. 100, TimeXGroup 8.935 .008

Mean+S.D, MDG: mordern dance group, CG: control group, Two-way repeated ANOVA; “p<.05 “p<.01, ""p<.001,

Significant difference between pre and post: #p<.05, #p<.01, ##p<.001.
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IV. Discussion
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