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217kl A} Retinol-binding proteind(RBP4)9] 5= BMI, E4ulgh T2l g8 Al Q&d 39} A&Aa3do]
™ RBP4 A= 49 3 Wlgoly Badgzdat #d gy IS4 F718H RBP4 8% T
A3l FE AEd VPR vropxtha 4A UthGraham 5, 2006). Kloting 5(2007) HITRI E9] 75 v}
o HlsjA RBP4 F=7} 2-3H) =9ta PFoA RBP49H Agste] SHg3IA7)E transthyretin 55 3 35% 5715}
AR Z 27)9} RBP4E AHIE TS Huslgt & ngto 2 Z715s= AR o] RBP4 7t 8 Yoz Hy
Zo|t}, =g RBP4 w5& HTRl, J83 A28 duiE /A ol JIAEANAN =4 UrEMEW EH AsF]
ARGE FHBAE Holet] 53] HTE} BolAe AN FL A48T Bt 24 YEhue AR dEA
(Lim -5, 2008). RBP-4¢} vlgiate] #E AFES AHEH 55 ¥(Yang 5, 2005) o A A= Mﬂ ik
o 2 B vh 9k Ng 5007 228 A3, Broch 50100 9] HA ££2 53 45749} RBP4 L4s
1319 2 Graham 5(2006)& +5< 5% RBP4 Z4S Husto 24 vt As} RBP4 7471 #EAo] e Ao
of Mt HOMA AFe 71E dedAdY 349 B Bastaid Mattew 5(1985)00 JaiAl a9kd Aoz 744
SHAA 71E2AAR BEERZHY S ABES RYoER AEUAIHSAHL AT I D dtd T
o gyhta glvk AedAFgolt dedo] FEahA ¥

o
(Goodpaster &, 2003) 53] Wo|7} Soitl| wet e Ash, o5 &F Ha, vt
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3 s
A 57 A leddgol FWEEA A% Bhde fistAY dEATE 2Q1oE AAHT YT Nam, 2007).
A% TP 095%E AsTATAH S 7IAR 8t o]Z AF A2F Tl FHES A AAHCE B AU
HOMW —7}0}1 912134( g, T 199%) SEluete] A4E ZSE ATAT 404 ol delA w5} A -8 G
1 [°)
N

ITHKim 5,2008; Oh 5,2007). Kumagai 5(2005)° w2

o 719l &Y F2 A<lo] Wk s o 2L 9l
AP0 TUEUBZ, 1YY, TABE 5 BPYAAIL 2ol T YT mEA AABES A o4
20l BENAAT BEE PRASY ANT W AFTAG AEAATHL FANA eSS PN
(Haluzikova 5, 2000)3 W3)3 QIck. @ Pejel £59) EAE HA oAU BeH2~ HELEH AET &5
e vnd AroA e AYAsdAT 5 SALLEER] $R Aol g A0 Husgen zuF
015 3 Yo~ ELETE IS Fa AATAE AH L vHTR RuelT. ol Wa RBP4o) TiF

$50) B7lE BAG ATE SF AR & A7 Bago) Jun s mey & ATE 1F FoH s $5¢ 5

RBP4, AAWE % HOMA Aol vjx]& &35 doliet F2o] Stk



1252+ deleA250| H|2HdA 2| Retinol-binding protein 4, MXIYE 2! HOMA X0l o|x|= &g 145

Oo. 9+94

1. 9798

AT g2 el AFshe 998224 A3 Ao EHd 25 Fd Ho] ¢ g3
741011 ool WAEA -2 40-500] AAFE 30% ol’d HRtdA 26 AAs}, o]F F AY 7 139, TA T 1B

081 (random assignment)st3{th. o] Aol oA E ?i? of thet Ao & At g A, FAl o
5]% a9 AR HPLAES FEI S 3 AR oR Ay Fofsnh. Jhd @A AAH EHL
<% >3 2tk

l‘

il
oR
i

E 1. medREe] MANE

0x

3,

" v Agelyrs) Height(cm) Weight(kg) Body fat(%)
E5LL) 17.3835D 155.002.99 63673.96) B4
EAZ01Y) 9.003%) 158.48(2.43 60.02(480 32.392.09)

Values are mean=+(SD)

< B 479 o g FAsEen 1273 F 3
S AANGT<E 2> ZeH 2~ $EZEIHY &5
AR ACSM(2010)91 Xl%‘ﬂ Borg(1998)4 RPE HEE 7|F02 Ao} 27] 145FE 4050%HRR(RPE 9-11), 37| 58F&
51-60%HRR(RPE, 9-13), $7] 9-12F& 61-70%HRR(RPE 9-15)Z TARZE o] 12F <k 5 33)(¥, 4, 3), 18] 50-60%
F B2 5 AT 5 Aee FOE T4 A Z47](Polar Analyzer, Polar Electro of Finland)< ©]-8-5}

[e)
o] Karvonen(1979) o2 Aozl 7 &3x Adtrg FA8ES 3t

LB Rt R

EH
o

TETE ks TE
1. knee away
FH25 2. basic Ab strengthener
(5-10% 3. low Ab strengthener
4. comfort Ab curl, sliding leg
1. hundred 8rep/3set
2. rolling like a ball Trep/3set
3. single, double leg stretch 8rep/oset 40-50%
2E e 4. single leg circles 8rep/oset RRmax
(40-50min) (1-4%) 5. double leg circles 10rep/5set (RPE. 9-11)
6. spine stretch forward Trep/oset
7. open-leg rocker Trep/3set
8. side kick 10rep/7set




TETE ks BTE
1. single leg stretch 10rep/8set
2. double leg stretch 12rep/8set
3. crisscross 8rep/Bset )
e 4. corkscrew 10rep/8set m:x
(5-89) 5. saw 12rep/8set (RPE. 9-13)
6. single leg kicks 10rep/10set
7. double leg kicks 10rep/8set
8. teaser 8rep/8set
1. side kick series 12rep/15set
2. swan dive 12rep/10set
3. spinee twist 15rep/15set 61-70%
A= 4. roll up 12rep/15set HRRimax
9-12%) 5. teaser L2rep/12set (RPE 9-15)
6. open leg rocker 15rep/10set
7. neck pull 12rep/15set
8. push-ups 15rep/10set
1. circle on the wall
A os 2. sliding down the wall
(5_10;,_) 3. rolling down the wall
v breast stroke prep
cat stretch

3. Z3%E 2 4y

A5 o83t &5 A F T G 24 94 "]’\]5}99\2‘34 2%z EH Il A

10mie AAEE AFstd N AL o ZAagth RBP4 w4 AR EAUHSAH(Competitive

enzyme-Linked Immunosorbent, AdipoGen, Seoul, Korea)& o]t 01 Qladl 412 A 9] g} FA o] EXF

Aol tisl AAH0Z gt U EN y-counter(ZBH : COBRA II, AIZAL : PACKARD, AlZ=: USA)E o]&a WA

S Z4H (Radioimmunoassay: RIA)LZ £435H 2F22 42 Preauto S Glu(DAICHI, JAPAN)E ©]-85}]
g AT by, TEG A EAHOE FEE A F3eIH S H(HITACHI 7600210 & HITACHI 7180 A%

AFHITACHL, A|Z=1JAPAN) Ql=dA3E S4S 913 HOMA Ao+ v 34E o] 835t

il

HOMA index=[3%-8(mg/dl)* & & (ulU/ml)|/ 405
g Al 1]5*3 242 BlA(Inbody 720; KOREA)= o838t +& A, 282 125 F ¢4 Al A5 2 =
1A SA87] 4NTE ollldl= &< 28 Al 42 AHE AN APdd] =A% &

03089 S AT F AYEL S
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4. AEA YWY

B AT S BE AEE SPSS win230 FAZEIHE o] &ato] B XFUAE 4AFEot & HTRTE)x
FAAZIT5E)Y EFAEAZA HHESA ) o3t o] dFAHEM (two-way ANOVA with repeated measure) &2 A A|351.0.
m A2]71tel W2 P 719 42 independent ttest AFS 3ATE TH FAAY i FHEE a=062 3FTh

r=[o

M. 9+234

1. RBP4, 3 AAEE9] W3}

+E713t 737 mE RBP4 3 AAES WEHE SAT A <& 3> AASATE RBP49] B¢ HHESA A
A3} g A E G722 HolA] @gkot 7174 IHF=65.204, p<O01)Z He3t AR)717ke] 528 FIHF=112438,
p<Ol)olA e BF SAHCE frod A5 Uelth 713PE Aok 749] Independent t-test 235 BH &5 & Fo3 A&
2ok ALY A HESFEAAS A DelAe Folgt e HolA| Agkoyt 717 IHF=59.035, p<01) 2 HTE
I AA713e) 3EA-GEIHF=92335, p<O)ME BF SAXCE o A5 verlth 712 9 249] Independent
ttest A7 B &5 $ SAXHOE o3 A5 EYh

¥ 3 RBP4 ¥ HMXLEQ| vzt

t-value

Variable Group Oweek 12weeks F-value
pre post
Exercise 58.10(3.93) 51.22(3.74) group 1.972
RBP-4(ug/ml) 0.992 -3.679%* time 65.204**
Control 56.47(4.42) 5740(476) group*time 112.438%*
Exercise 33.44(2.15) 30.31(1.58) group 0.785
%body fat 1.265 -3.209%* time 59.035**
Control 32.39(2.09) 32.742.21)

group*time 92.335**

Values are mean(SD), *:P < .05, **:R01

2. Insulin, glucose, HOMA A4~¢] #3}

5713 AT e Qled, ¥4, ¥ HOMA index o ¥} ST ﬂr-— <E 4> o AT WS EARE
M43} dgde Hu 7+ & FJr(F=8002 P<Ol)E BAH R fojaiglon] 717 BF=17954, P<OD)R T H%)713he]
3G GIHF=354%, P<0)= 242 SAXCE Fo3 A5 Uehllth 7178 e 719 Independent t-test Aol A=

25 F AR o3 A2 HYth BRAA A9 AW W AE FAZOT Golak egkork 7121 akF=29.265,
PO A} A7) JEAG E3HE=305%5, PO)E 47 FAHOZ @ A4S vebich /18 WY )

Independent t-test A3} &% H, & ¥ 23 A2 Holx| itk HOMA A9 739 Ak 7 EHF=5956, P<05):



EAHCE Folstyon 7177 3K F=28413, P<01)Y et} Ax]7|7ke] A52-4 EI9HF=49.93, P<O0l)% 2427 5AZH o2
T A& Yehdtt 71788 ek 749] Independent ttest 2N E &5 F FAHOE Fod A& BYth

E 4 olsel FFFA HOMA index

Variable Group Oweek 12weeks tvalue F-value
pre post
Insulin Exercise 10.05(0.99) 7.61(19D) group 8.002™*
0.318 -4.445** time 17.954**
(ulU/ml) Control 9.92(1.04) 10.33(1.08) group*time 35.496**
Glucose Exercise 100.30(4.69) 93.38(4.11) group 0.076
1.363 -1.861 time 29.265**
HOMA Everci 248002 17704 group 5.956"
0 KT 5025 104 1361 4520 fime 28.413**
index Control 2.35(0.22) 2.45(0.23) group*time 49.93**

Values are mean(SD)
*P .05, ¥ P01,

1. RBP4¢] ¥3

Retinol-binding protein 4(RBP-4)= HIgto|u Ql&dA A3 A-F & adipokined] YF2E HIEN] A 9 AstHA 4l
sAY gz i oA A oA Y gz 98& ste ACE EAL YtkBroch 5, 2010).
Yang 5(2005)2 A@F oA GLUT4AY AAE 243 2t 25 Uds Aot A&d ARl 71efsh #o Aga] Lo A
GLUT4Y] #4134 AAE T3l €5 RBP4Y A7} Z7kste ASE Hastal Qltt. o] 2 Ad= AWl Z ol A RBP47}
Ao AE GLUTS Aol tfdt B2z2 w2 2dshe Fa% ZolgkaL 3{tHYang 5, 2005). ¥

7

% RBP4 =T Uol, A, AdFATE BAT Follx FUAAE e A 3R
A3} ojr) e, welo] AEdZEA T f23 BA} AAA T A=A o] By B v Tk Mansouri 5, 2011).
< T AAYY A o5 FF EF RBP4 FHT FF 2

EUAPA MM Fa7 76 T AR 7
1

749} 37 RBP4 =7} 55. ug/mlcﬂw 2, 9ug/mli o3

S Balo] AEUAFAE AW APAES % RBP4 w57} ZastiA A&aAFA o] /ANE S B 3h9ich.
ATALE B % A 5810 ug/ml AM % F 51.2ug/ml & 11.9% o #424E By ed o] e Ade 1)
4 2WE oz 857 BE5S A 8350ug/mlolA 68.33ug/mlOE frofshA| 7Hadt A
< B9t} 3% Mansouri 5(2011)2 ¥3F RBP4 55& AW #eso] vty RusiiE
B 2 Oﬂﬂ"-éﬂroﬂﬂ 12F EFAA ] 02 AN Favt €% RBP4 559 #9@ 74 ARE /MYt ARE
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B0m). 29719 2719 BReE

o B4

Eflo]do] F
& ASARAT, 20(2), 199-211.
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ABSTRACT

Effect of Pilates Exercises on Retinaol-binding protein 4,
% Body fat and HOMA index in obese Women

Kim, Yong-Kyu - Lee, Jeoung-Yun(WonkwangUniversity) - Lee, Seo-Hyung(WonkwangUniversity physical youth institute)

The purpose of this study was to evaluate the effects of pilates exercise on Retinol-binding protein 4, %body
fat and HOMA index in obese middle-aged women. In this study, 26 subjects were divided into 2 groups,
exercise(n=13) and control group(n=13), participated in this study for 12 weeks. The untrained obese women in I
city voluteered to participate in this study. RBP4, , %body fat, insulin, glucose and HOMA index were analyzed
before and after 12-weeks exercise intervention.. All data were expressed as meantsd by using SPSS package
program(win 23.0). The results of this study were as follows : RBP-4(P<.01), %body fat(P<.01) were significantly
decreased in the exercise group. Insulin(P<.01), glucose(P<.01) and HOMA index(P<.01) were significantly reduced
in the exercise group. It was concluded that pilates exercise favorably affects the RBP4, %body fat and insulin
resistance. Therefore, 12weeks pilates exercise may be beneficial to prevent and improve obesity and circulatory

disease in obese subjects.

Key words : RBP-4, HOMA index, obesity, pilates
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