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HIE S8 7 - R0l IE Fix 2SLEO0
s HIMNO YO THAIEE 2=F, 83XE &
AHIR G0 OiXls 21

21 o =Y
M = 7h ol ARE FE A&l dFE vAL SAHAE 24
3 oy 2nE zEsk=d foltaddl S84 594
o170 Loy SRRMAUCP-1) 4404, A, TNEA §24 So| ulit
of ¥3E T Qv AOE WAL Utk olF HT A
Higke] FHES AAAZ SR FTIFAelH AAIRAT]F ¥ Az Bop=gdwl =84 (B-adrenergic receptor; B
(WHO)= 199610 AlA2) Wgkel v} siole} 200 715k vAR) 70409 ol F1 A8 248 23 ek 8
ek WA Bl AT WA £9 Sl e cohmeldd S8l WA W 2 ARAEelN un
7b dash wdAdolgta AP ckLim, Choi & Byun, Ao 2 fAgste AoR delA gloeH, o] FHA
1998). 53] f-gvbet oA A% B8R F o = 2002 o] 64RAl oAkl tryptophan©]  arginine O % x| $HE
W A4l oA ] HINRE: 29.4%%] 0, 45-644] o1 <] 79 A Trp64Arg Wol7} WAt 7] xthAbge] 7H4gt BMI 574,
Rlo] 5% Uit B olF o4 vuel ®48] E4 2] hsulin MAEY B lsulin AH 7k VINE,
% tHMinistry on Health and Welfare, 2002). et Fo] WAt Ao B ¥ tHCorella -5, 2001).
AbrellA] BIRES FA 2R 1kl $E A 1] EHeHA” g, Leptin A¥xAolA E0]E= 167709 opn|iAt
Qe gal ARty delA o, FH dRleEE & FERE o]FoH FAEE FEREOIA FFAAA JTFS
H] &= o | o)de] REAARL ofuifx] e AHF el ¢JFt o v AEE AR Qe she Zlew dEA Sl
YA AdFleh 4o s or wEY, doyiA7E A (Marzo &, 2001), F=d3elA HI¥E {3218 AWM=
Holke Fwe AR fX ]ﬂ% 73l wgto] =HA] ¢ko Leptino] A E| o] n]vkel F(ob/ob mice)ol|AlA 215, At
w, W AFUR 7L ol oux] AnjEfo] v, AR, Insulin ¥]EJES e, v|Rkgo] yEehtal, o]FelA
A=Al gsf ninte] WAEHA Hrt ol|sh A B Lepting FoAES ¢ ASHE} dFaR TV AT
ofgl Qlofols Eo ATEFE H|TY] FHAQd A%l & ZA3 4 Qtar B udla QJUKFan, Boston, Kesterson,
A7y 7HgE L 9lom, AFe] Wghes fAzA Al &3 Hruby, & Cone, 1997).
oF 33% Aw=E 4 Sk ¢#EA lthBouchard & Perusse, g8)3 HgeA] Insulin AT aEAYPS
1993). (hyperinsulinemia) ]9 EAZQl A7AC2A vwt A o
19991 I7bA] <43 vk A G R WS SollA Insulin B]o]E4d T2 oln] & delA itk
oF 200714 oo ® d#A i, vt ARt AA) IRJAEAIAFTE 524, Y24, x4 52 nsulin A3}
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HIZE SR 7 - F0| HE KoL 2SRH0| SH H|T

to{g2| tAIEE 222, SEXE H MM7Yol 0ixl= &t

A FrelM o] S A,
‘ﬂzoﬂ/ﬂ«] VLDL-Ctjrte] A4,
§7§X]7J\’/H/\} o] O 71c(Ishii, 2001).
k2] A A ﬁﬂ%“’]ﬁ of/dell olol FHAF gl F
AF vlawAl 9 FAAT 9 F FeAHE, LDLEHA
HE9 5= 51 HDLEZHAHES 57t 9A veh,
7 & d|ylo] AR vYES A ZIT . B
(Jones, Hunt, Brown & Norgan, 1986)3}17 It}
Mgke @A) s A6 die fRKeey
A0 2300 96 S B D sl o
%) £3t Aelel ok H Aolsegw
] it EP@WO] Hgkel] @ JEFS vAE A4
QQlo® WAL glof, o]e} 2 vkl BE= /A
IS 7 vjeiAke} ZkA] kS HWIAES g eR 1%

ok MRS EAe) Plelet deln FAaeE T

g
_O‘h
X
=
)
i
ﬁ
b3

e Agdlel wusl BelE dpked ER 9344,
AATY] WS GohpowM Mgk FAA EA - ol
0E fakk SEZEIRY UYL ol F o anAel

HIRES 9% Ae A el 712 ARE Alvstast & A
Al

+8 Asi
0i710| 2
BoAge] 2ze ngk fAzel Bop=gddl A 4
2] A EA A - el W 1257 Ak e E RO
Fgo] drtxd =28, dFAAG AAFA vR= G
= BAEte] 4 Rk ks AR SlE V1R ARE A
BeA gl ol A7 FARY HAS et 2o
o Aolmddd FEA FAA WMol ATl wE 12
T A EExzagl T AR E S 22 (Leptin,
Insulin)el] w2 &35 HFsih
o Aotmddd FEA FHA WolE Aol wWE 12
F A ExEgd & d3x|Z(Total Cholesterol:

TC, Triglyceride: TG, High density lipoprotein cholesterol:
HDL-C)e]l vl aats ASeth

o Beolzadd FEA A dolT BTl e 12
F AR SEZEIY AATEAT,  AATE)el
A w9 A,

+>v

Pal S|
HoAFex Bofmadwl 84 542 HolF ke Wo)
TH(Variable Group: VG), 3} WHolZ 7HA#] ¢k A&

g7 (Normal Group: NG), L2735 AAJSA] b2 3wt

ChEHZtS 53| | 34(6), 2004 10”

< tjZ7(Control Group: CG)elz} sy, AT A& 24
7] 3ol e e B e AP,
o AI2A TER
A1V WOl AT, BTl &
Leptin 1|2 Ao)7} 9l& Zlojvk
Al 2 74 Wl A,

Insulin R 2pe]7} )& Zlolth

offl
(&l
Fu
[
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o

BN
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1o
Mo
offl
(Kl
i
[
o
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N
=

. 9373
A3 b e A

E

é".:
H.l
1o
Mo
offl
(&l
i
[
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N
=

A 4 7H: HﬂoHL D3 e eEEag DT

=

B
HDL-C %432 Ao]7k 9% Zlolck

=

o AT

A6 7Hd: ol A, dhE
AT 2el7t Sh& Aol

A7 7R Wl A, dhETe] R EEEIY 125

AA &S 2e)7F & Aotk

1o
Mo
offl
(&l
i
[
et
o
N
o

=

el

rap s koo,

113

B Ao KA mAle] AFshe 354 o4 T of
% % AAAZASEMY7} 30% o1l el A7l A
Ag BAS dstn AT e we ¥ o BanA
E 53 A, AlAAOFE o]Ato] gl HjwIAS Ak
2, Bopmeldd 84 Sl tye B 0y
& FAlel 71 WMol #(Trp64Trp/G-G) 10%, 18] H]Rhi-d
AAE AT YA @ AT 109, vzTol 10L )
At o A= 717H2003d 9€ 22AFE 2003d 12€
13)) F Woldeln 1o Heeta, HFHOoR 2 A
ol tidaks Woldel 9, 4ol 107, tixel 10
% 293¢ Welma Sk

A dAl

2 dye PREEATEA Rleed dixd A5

(nonequivalent control group pretest-posttest design)Z A] =% Stk
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o7 =3

o FolA}
2471ZF ool ALE FFolvt dFE HHE AWM 3t
i, A A oF 84 o]Foll= FiEe fAs
2H 89 = of
15emL A% A|&3te] & Leptin, Insulin ¥ YA AS 7]
ARSIt B3 DNA 2415 91sto] A8 3mLE A st
o Bol=gddl F8A A TEA
Brol=ad®l ¢844 #44 g8 £487] ekl A
d 3mLE EDTA7} F3E FHo Qs & Wy =5 >
=315 t) Qiagen DNAES o}l 3 Protease, °5H2, DNA,
Washing buffer, elution buffer 52 A2k} oj7] WHe| Y&
gigel A% F Mixtureo] DNAE Foiepgietl Fad
(clean bench) QFo|A DNA FEo] HQsk AleFES AN
FHe| Fojg=rh o] [FHUS x4 AlFE3 DNA
productE JAMsl= wAQld] PCR¥Ao] Erpd targer gene
W ZZ% DNA productZ PCR lording bufferol] 9323ic) 1

U
e i

=}

T o959l &35 DNA productE 2% = 4%2] agarose gel
of BF ¥ A9 ACh AR Gele] 239170
A A719%S LU, UV transilluminatiorellA] band2] A}
= &<l ¥ Image analyserollA 47, A% A5 3 5 ofv
R WA Az ARl B

* Leptin
Leptin 578 Aol A8 o] Adsta thr] EAT
AW AT WS olasiel HHAOH, AE Aloke
Leptin Irma(#] %A} DSL, USA)o|ly, #4 A= Gamma
Counter(29"d: COBRA-5010 Quantum, #|FAE LINCO
Reseach Inc, USA, 1999)E A}&-3}3ich
* Insulin
Insulin A= A 7 ZA o] 53 Aol o)
AR o 7 gk dgE o] &sto] BT AR Aok
O 7= Coat-A-Count Insuline AF2-3}9] 0™, Gamma Counter
(2dl™: COBRA-5010 Quantum, #|ZA}E: LINCO Reseach Inc,
USA, 1999) 4H]E o] &3st3ich
+ F¥A4
TC9 TGO sEEx dAxz #2417](Auto-analyzer Hitachi
7150, Hitachi Ltd. Tokyo, Japan)E ©|g3lo] §AFOF
&}31a1, HDL-C FAAAE olgsto] 7|et Ede

AR T TNl Sl HDL oA gaos S4s3)

=
=4

T =

O -1

A

L
AR o5 AR, Korea) 0.1en ©917k4] 57

health scale UC-300, A&D Co., Japan)= 0.01kg ©9|7}1x] =
Qasith SAAE B Agtolo] 23] W SHale] A
& AFE3F3 01, IN-Body 3.0 (#|ZA}: Bio-space co. korea)

= olgsto] AAgEE S8tk

9] 50%= AEHATh el 2EAl vk

4 BET S
7)(Heart rate checker: Pola System)E AlE-3lo] &5 AEE
SAFES ARG, £F FEE 5 FE AFHL
o] &5t (Y= A - Al Ak AT vk Al A
M) AHESLO, A 20047 00] THE ol %

93 E

sto] % HxAYrE fAAZATH
+Eo7 AEYAITF 5108, &

o5 ¥
Aok EEEFS S108 Adeich B aye &
A

¢

o

AR olgsto]
O m# £59 EAE &5 A% 68F Fol Urhine

(ACSM, 1991) E <I9]
= 24 g9

SPSS 10.0/PC 7|4 = o] &3}
FoEe p<0.052 3FTH
, A% Leptin, Insulin, TC, TG,
Fugol] st Jdeduz
3 A%S Sk
- A F A P9 Aol FUZFEA(ANCOVA)O.L
Agsiglon], AUt FU8 Aok Ug A% Muliple

Range Test(SNK-TEST)Z #24]&}3ITh

A3} Leptin, Insulin, TC, TG, HDL-C,
oisk Ak WolT, Bt

o] EAAS AZ=s Aul= <Table 1>0] AAFIGoH, RE
W] sl BAHOR §o5 2jo]S KolA]| gkgith
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HIZE RHX 7 - F0| ME KoL 2SLH0| SH H|T0{H2| HAIEE SEF,

EEIE

2 MAHTHo Ojxl= &5t

{Table 1> Test for homogeneity between variable, normal & control group according to general characteristics of

subjects
ltems ue A et F P
M=SD M=SD M=SD

Age (yrs) 39.13+ 2.10 40.12+ 2.53 41.00 2.20 1.3474 0.2815
Height (Cm) 156.88% 2.03 156.88+ 1.81 157.50+ 1.31 0.3431 0.7134
Weight (kg) 75.38% 2.20 73.63+ 2.07 75.63 1.92 2.2259 0.1328
% Body fat 33.00+ 1.85 3425+ 1.69 34.13+ 2.10 1.0706 0.3608
Leptin 20.28% 0.92 20.24%+ 0.70 20.23+ 0.66 0.0092 0.9908
Insulin 14.15+ 0.84 13.88% 0.90 1421+ 1.25 0.3413 0.7147
TC (ng/dﬂ) 208.87£32.19 181.75+£19.56 198.63£28.35 2.4779 0.1081
TG (ng/dﬂ) 82.50£19.60 87.751£36.65 85.25£34.26 0.0570 0.9447
HDL-C (ng/dﬂ) 48.88+ 6.49 50.13% 6.88 49.50 6.85 0.0688 0.9337

<note> VG : Variable Group, NG : Normal Group, CG : Control Group

HAIEE 222

[N W = H

wo]
T Leptin 0|3 =
93k 2o]7} 0}(F=23.510, P=0.000)

Sk AFAS Aeks Mol Ta PPTIA thET R}
FELRIY 127 F FUH Leptin S70] Sk 1
o}

et wolia ggEe fold Aol

<Table 2>.
o A2 7R “Wolw, FA, lERT

s

ol %%

1o
Mo
offl
[ Kl
il
[
o
)
N

{Table 2> Change in insulin and leptin between groups

oAtk AL

oo o

Insulin FH]22 2}o]7}
o)t x}o]7b 9lo](F=36.257, P=0.000) #| 17}
Az WOl FATelA] dixTi

SEZEIHW 125 F F8H Insulin F70] WoTh

=
s

A& Ak A% At
Jo
L

el wol#sh 3RS FOIE Aolg mold sigith

<Table 2>.

gt

ESINES

s

o A3 7P Mol

AT, 27 5 203 125

Experimental Period

ltems Groups 0 week 12 weeks F P SNK Test
M=SD M=SD
VG* 20.28%0.92 17.01£1.14 )
Leptin NG® 20.24£0.70 16.89%£1.31 23.510 0.000%** 2 Z
CG° 20.23£0.66 20.10£0.95 ’
VG* 14.151£0.84 8.2410.72 )
Insulin NG* 13.880.90 9.21£1.43 36.257 0.000%** 2 : Z
CG° 14.21+1.25 12.98£1.20 ’
%k P<0.001
{Table 3> Change in blood lipids between groups
Experimental Period
ltems Groups 0 week 12 weeks F P SNK Test
M=SD M=SD
VG 208.87+32.19 201.38%18.30
TC (ng/dﬂ) NG 181.75%£19.56 219.38122.43 3.172 0.064
CG 198.63+28.35 191.75+32.65
VG 82.50£19.60 96.25£11.59
TG (ng/dﬂ) NG 87.75%£36.65 83.88+28.33 0.513 0.606
CG 85.251£34.26 83.131£36.27
VG* 48.88% 6.49 5125t 851 _
HDL-C (mg/de) NG® 50.13t 6.88 62.75% 8.00 7521 0.004%* g : z
CG® 4950+ 6.85 4837+ 6.19 ’
** P<0.01
CHstZtS 83| K| 34(6), 20044 10 1111



Ofo

5 TC BH|ELE zJo|7} 98 Aolth"E BA% Ax &
o3k o]z} ¢lol(F=3.172, P=0,064) #| 3 713 7]7}s

I Ttl<Table 3>.

2 E}< Table 3>.

X

s Al S 7ML WelT, AT, tETe £ =

HDL-C #H]32 Ajo]7}
B9yt zpo)7} Qlo(F=7.521,

=

w9tk ARAS daks HolTdt FAdaelA

« Al 4 7H=i: “‘?1014 AT 2T 2F =R
7

[}
A2 AN

=
1% Role'E 2

P=0.004) A 5 7}

E-N rl

T H

t} $ExZ g 123 3 §93H4 HDL-C =9th 18
o odolitat A fFodt AolE HolA sk

<Table 3>.

A

© A6 7V WOIT, AT BhET 2
FAFE Ao} A4S ROl BAR A3} fA% A
6

o7} gloJ(F=1.210, P=0.319) =

<Table 4>.
o A7 b wol, AN

AAELS 2Fel7h &

___erg&%w
Ty

05

£0] WQrl<Table 4>.

1o
Mo
offt
(&
it
LI

zto] 7} 9loJ(F=30.390, P=0,000) #| 7 7ML A==
AT At AdelA dixze Bl i W
oA AT Brp LEZE W 12F F fosH A

gato g Bolsgdal 84 544 o
712 WMol (TrpbdArg), Hol7t Q=

o Wro] 1277k 25X
2544 9 A7 sl

2 9T Leptin Rulzo] felabl stk A%
Ao THEoA= Leptin A4, 2875, AL T=2&
249 7158 A A AEelN e o 7
g Fatol 52485, odA &n, duA] #&8E 248t
£ 9%s Marzo 5, 2001), ¥ A7 AHde 59
U] G84C % Leptin %0 HAE 7Vﬂ%‘3h— Ated
t}h Bernard 5(1999)°] 34 H|9t oFF 34WHS O E 16
T A 25 AZ A3 Hx Leptin ‘}F%EE} el gk
Pa7h Uehdthn wasel gk tel B s
QRF9T. Tt ww B oYS PO 877 $ES
53] Leptin F=W3lo]| f-2]3t xjo]7} Itk Hermardez &
(1999)9] AFAdzel= Adte d3E 718} ol @& A
FATolA 717 F0] Leptin 552 HAE 72t
I stoj(shii 5, 2001), ¥ AF7F 1257¢e] A7) &5 =
2OHE AASH A9E Agdnh a8]a 2 AFelA] Wo)
T AT 125 T2 5 Leptin HH|Fol= xjo)7}
ol & TRIFS FT Leptin WStell= B FrARe
fomol WAl £ Bl 985S %+ At
Hsuch 5(2001) A-of=eddl =g fdzke] wolz} g
8 e wXE 32 PPRA-%°] f3A} wol7} o)
A g del e FE $o13 7P} BaE v
Atk F, Trpo4Arg Wo|wko R Rl FholE & IFS
w37 e dshe gt

e 27 FZEI $ wolFEy TN dixT
WY hsulin BHlSo] folebl adleinh olew A
Sung¥} Park(1999)°] Insulin H|2]Ed Tl 3z} 7HS U
Aow AYAEE 0% BER ORI T 434 12F E
¢t EY=Y 55 AAEY] Insulin FE7F F-25H HAaE
ATk g A7-Adel X T o]R L Fel g E9 3
27} Insulin #H] A2 ZHAA7|3, %0 (PdAo0RE 3
ol Zrgsto] ol Insulin 0] HE AAAZ AR
Al5 FtHEfendic, Kindmark & Berggren, 1991). 18]} Yook

i

{Table 4> Change in body weight and % body fat between groups

Experimental Period

ltems Groups 0 week 12 weeks F P SNK Test
M=SD M=SD

VG 7538220 75.63+1.77

Weight (ke) NG 73.63£2.07 74.00% 1.85 1.210 0319
CG 75.6341.92 76.38+3.00
VG 33.00%1.85 30.2542.12 _

% Body fat NG® 3425+1.69 30.63t 141 30390 0.000%** 2 j Z
CG* 34.13+2.10 34.00£1.51 ‘

ok P<0,001
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HIZE SR 7 - F0| ME KoL 2SLH0| SH H|T0{He| AIEE S22, FHXE & A4 0|xl= &1t

(2003)0] 4 H[WIA S o R 1657 AR T A
Fss AAE AFelA Insulin 70|12 ®IS7E glo] 2 A
T Aol AABHA ¢kgkor, ol2fd Aol= LFAHE, VI
2 2AE A 5 59 9CF Insulin #H]9] FofF
a7k JepdA] ke Aow Azkdch 12 QIzke] Ao}
Cydd 84 58S s E TR gAY} e
o] e WA éﬁé Zostar, olegh WaAIHe

S A AR oR AT
o] Insulin APFE 7 l% OE*H e sk e
2 g glon, 7ke] Aoludddl g fFHA 64

Tryptophan©] Arginine©.% X%
Tip64Arg WolE Ao AFo] F7FetAl Hal Insuline]
oig Addol 71, Exe Z7|EHel FlketA Htt
(Liming &, 1998). o9} Zo] wv|wtFHAlel #elo] zZ1
Insulin> % Aol Woltah Gokwte] vluelA 125 %,
o Aolelli= Aolz vrEhA] kS ol 23t Ak
= &% Insulin®] W3loll= vt F32] - F-oh=
o] & gt e & F Atk

T2 Al %52 LPL(lipoprotein lipase)e] S F71A7]

11 HTGL(hepatic triglyceride lipase)2] TS A3FAI7] O Z A
FU2HESY AW ol S o] AshE <
TC7} #F2~(Ballantyne 5, 1982) Fc}h 18ju} & A5tolA TC
v R2F FEZEIH T gtk {23 AolE HolA| ¢k
Skttt o]2|st A3}= Seo, Lee, Na, Kang¥} Kim(1999)¢] Z\d
01 JEolA 1257 2AFAY o|EEHCde AAE A

TCE=7F folatA #ad Aol AAsHA] Wtk
McNaughton?} Davies(1987)2 167 < wjd 1AM 70%
o] HojulrE F 239 oojmy Es AT da i
AL TCER7E Aasialon, oS 23]y ket Jow
ekt olest Aake] Aol AR, AW, VI3 T4 €
QloZ Alg ¥t

2ol €09 TO 55 el AAS BAZON Az
9] LPL(lipoprotein lipase) E/dF7tol whE TG #H|7} A5Hs
Ak, oA B9 SEe] 27} uhE(Ballanyne 5, 1982)0]
7S EY B Aol TOR @ 125 SEuw
2 F Qugiol §3 Aolg wol4 Atk oleld Az

¥ o

k)

1

=

AGE Aoz FHuhkadFAge] 10% R 8¢
Zg e oAl A3t 41.6% FolsAl AaEd
U= A vi(Wittke, 1999)91= AbgITh ole]sh Aluksl Al
Wood 5(1976)e]l &Jatd TGe| s&v #85%, 4% 2
olgh AV} Itk sgtent B ArATE s0%e) 7%

SF 2o] FAIZE oY) # At v Zlow A7t
tt a8y B A3 Ad= Goodyear, Van Houten¥} Frosoe
(1990)0] AL Fd A4S oz 49 279 =

=
K3
=z

oﬂ FE,

ri rr
r

d

0

)

ChEHZtS 53| | 34(6), 2004 10”

e AAE F TG Fiel ot W) Isivhs At}
LA 33
2 ¢FolM HDL-C: 125 &% Z273 F ol 4

dtellA izt Bk felsil Skl olest Ais
Whitehurst?} Menendez(1991)7} =91 153 o=z it
2AHFE 70~80% HEE F 334 27049 Bl AxAA o
2auEels £F& AAE dik HDL-C F:27b s
Solesitke mnok oAk 1 el Aol QAT vl
5% PIE WYL olAF £EL BF HDLC Z7R= 74
ol $%o0] @4 1) LPLo] 245}%]0] Chylomicron, VLDL,
LDL 9] ZAHSo] HDLE #3hE= H]go] F7bd
7+e] HTGL(hepatic triglyceride lipase)©] <& =3 A9
024 HDL® Catabolismo] Sto}x|7] wo]| ]I 7]
o= glciBallantyne 5, 1982). 181} Goodyear 5(1990)=-
#H4 oS e E 127 s ANE fARE FelA
HDL-C 557} )8k Wshrh gllvka ekl olejst Azt
o Aol %S ES HDLC ¥%9 ZF7pt &% A
HDL-C +%, 549 2%, 53, 7z Wk, 4k, 9
AT, AR 4 AL, ?i%‘ﬂr a9, g 59 A

3

-
SOl B2 9gdks 7] wE2l(Morrisom et al., 1996) R OF

A7 gt

1231 Proenza 5(2000)9] 7ol B-AR FIRe] TH
A& Aol miste] TC, TG7F ¥ 9tk Bastlct #
ATF-elx] HAE BFolA ®lolTd ATelA Atel7h ¢l
o] Trip64Arg/GA Rlol7d 58 &8 FTAdd T
vxA] &S & F Slvh

B ATl Ase 27 5 2 F gt {9
3t zpo)|E Holx] gttt o]7|dt A¥l= Wilmore8} Costill
(1988)°] T4 ]71 6871 oojzY] Fs AN ¥
Azol FolatA Hastlvhe A7dAek= ztol7) lo] o]
AL MR, FsUlE, 7138 Aol WY AR AR
Hrh Zeu Han(1999)°] S oS Hide®
A GNeES Balx oz AXE Ay BL 76k
ot frelEk xpol7t gllvhes Aakel dAEkGiTh

aA AXES 25 RFEZEIY F W AT
o=
A

=

oMtz Huh folE v ARE HEth
Shin(1992)2] AT-ollA 12F7F §Aks £52 A8t A7 4
AgEFo]l foskAl TAIthE Arel dAskgieH, oy

st e el ke Mgl Tlxdiabel AR &
go] FElo] Axgo] AstE WA ehhs ddoE A
Zrgtth, 72l Liedman(1983) v]9k A ik F9 43
A 673 FAkaE S A A AXTEo] folEH
Zrhslorks Aukel A9 Rl ol £EEE, 2%
2 Eulge] zbo] wiEd Aoz A7Ech
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Ofo

B Aol WolEH Barld AFH AAE 2o
7b gle] It 5001 A-ot=ddd FgAe] Wolrt &%
FAFF WA dFe AT Aok ATk K

1] TrpbdArg Wol7k AF7TO] FFE wAA Py
a0} o] 79l AAshe AnE main

B Q73 faeeseol WtkgAAs BAgel vn
233 9§49 Leptin, Insulin ¥ AALES
CE T7PA71E el nivtaty] Wl
2% HIRERbel| Al mAoletal gzl %’Li—‘%iﬁ‘ﬂol A
ARF IAE 7 v E Al &E2R1 BRL =

Us Ao AbmEh e AT didRbEelAl &

A EEE IO HAE A delE s
Al Al FAlskA Feplon, wek Zzas A
o]%e] AA T deidE FAlsH=l ool 9o, #
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The Effects of Aerobic Exercise on Hormones, Blood Lipids and
Body Composition in Middle-Aged Obese W omen according to
B3-Adrenergic Receptor Gene Polymorphisms®

Kim, In-Hong”
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Purpose: This research was conducted to provide basic information about the effects of aerobic exercise on
physiological change in middle-aged obese women according to differences of B-adrenergic receptor
polymorphisms. Method: Twenty-nine middle aged obese women with over 30%BMI were divided into three
groups according to A-adrenergic receptor gene polymorphism[Variable Group(VG):9, Normal Group(NG):10,
Control Group(CG):10]. The VG and NG groups performed walking at 50% exercise intensity for 30 minutes a
day, 4 days a week, for 12 weeks. The data was analyzed using the SPSS program. Result: The level of leptin,
insulin and % body fat in the VG and NG groups was significantly lower than those of the CG after 12 weeks.
In addition, the level of HDL-C in the VG and NG was significantly higher than that of the CG after 12 weeks.
However, TC, TG and body weight between groups didn't appear significant at the end of 12 weeks. Conclusions:
Acrobic exercise didn't cause differences in persons with differing 3-adrenergic receptor gene polymorphisms, but
aerobic exercise affected the physiological change in middle-aged obese women. The findings suggest that aerobic
exercise is a desirable nursing intervention for obesity control in middle-aged obese women.
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