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8.90 % ~ 80.40 = 11.50 /AfT ~ 33.00 + 7.30 kg/m?) AFITE S » FHE 12 BIHERE
NEREREIIR ; B LUBISENZFE (computed tomography, CT scan ) i
1TIRECIRHE 2-5 Bi R/ BIR1E  BBXE— T DTa)IFREI R IBME 2-5 BfRESEIE =R
DUIREERA t iREE5HR 12 BEEERELHRIBIHENFE LR RBEHS
BRYDITER 12 BZEBRESIRLEISE ~ LHERIIEIHE 2 ER M » UL
BRI EREE NS SRR ABMENE R - BBNKEER p<05- 3
R AARTBIRS ~ WM IIRERIEIBEME ~ AMAEIHE - R NBIHEERE
TR (p<.05); 7£5 ~ HEd) ~ BN EER D » BESSASALE ~ AMEASALE
B TREBIEPFREREERE (p>.05)  BBm 123EMEENES « LB ARF AR
BRSSOV UER B —ENEY ; 5 - WM ER L - BIHVEHME 2-5 BifRESAlERED
SR 4M( &8 1493.20 + 511.10 vs. 1055.40 + 228.70 cm®+ 4438 1419.20 + 474.70 vs.
961.40 + 331.10 cm® » p<.05) > FATRBMEHRLEEEARE P ; TSNS SEE
HE 2-5 BRRE EBAE AN CNEL 2  AlEASALCNE & & 52 N ASAh o 2 0948F8 14D BI A r=.85-
r=.52 » r=.67 » IFFEFREKE (p<.05)  RTEEE NFEILRELFEE T o #5658 :
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BB ERROVERE » SShLASRSAH S1EN0EAA,
MBRERER ' EMIRSERIEHERBEIRE
ROV -

BHARER—RBEENER ' LEEER
HitERNGRREER @ B REEN
BEERSLOMERR  SMEE  FMAS
FEPRE ~ ETAUERIR ~ BILBER ~ B8
MR ~ IWIRAE RBEFISM EROIEE
o SIS RRELDMERE « AR
KRB - BEREFEIIS R PEREASAH0Y
1200 EXBREESEEEE R RER
HERTETEN - MIZNEREEES
PRECASAEAHBIIER (FAImER ~ 753 » 2000 ;
MInEL  JEE  BWIES  BESS  75ER -
2004 ; Blair & Brodney, 1999 ; Celleno, Tolaini,
D’Amore, Perricone, & Preuss, 2007 ; Leung et
al,, 1998) < BE VB NMEEHBANEES
ARANE + BRE AR ~ VIRV EITMERER
§ » T8 ERIBERHER © B - EOIE
FEREIEBF (=42 2003) - Fi
TERBRE A DAERZI06VBEET » ESI0E
15FRPLELE R

FEB APIERIERIEE © BRI
IR RAEREENER ~ » FLEEED N
BN RS BAES - SISERI AUBIABEVEVE - 1R
BEDENEB2ZVEE  FIEEER
B ~ BAAANBHIE REENTIEECPE D FIHR AR
IBNREBEFEFREILUERHRENE 0
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(body mass index, BMI) ZE¥IEf - ¥R A8
RERL 28V RIS E LSR8 0 By 5 T ET
1t EORERSEEMHEEMRERTEA
AERhBY D HPER@ARE © Leung et al. (1998)

ZopteIs BRI D BVIE L BRI EE
BEBMFRAIRERIBNY » M Ross and Janssen
(1999) 1BLEFIASRRBIESEW - BSE
@i%#s (computed tomography, CT scan)
WG IR5E 8, ( magnetic resonance imaging,
MRI) 52ERFES0EZ NASAL ~ ABEASAL AR RS
oIl @ SrRER— BB IR
BYBIE )% ; Kamel, McNeill, and Van Wijk
(2000) 51 24 SBEVHEST 2D ENEHE
BB ASESCRFEATEERD - BRAAS
hELEEiEIhEFErkEEEMNNBRE
5 ; MimiE (2005) JMEEAEAEHSEHTE
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*x— SHZELXEN
158 Bt it
FHe (58) 40.0+12.8 455+ 8.9
58 (A9) 169.0 £ 6.2 155.8 3.6
eE (2fT) 95.3+175 80.4+ 115
BMI (AFIAR?) 33.4+59 33.0£4.0
BE (An) 106.9 + 13.7 97.8+73

HRIE

KA SR RRE RS IR B EASE =
w| (WE—) - =g 2-5 BiiREi= & -
K{#H GE Advantage Workstation 4.2 R

AIEIEE

BrEIIRME 2-5 BIRRBEAEALE  AIEASHD
£ BT EhERRHE 2-3 i ~ 3-4 &~ 4-5
ENRRSEAsAE ~ MIEAEIHE ~ 2 T IBhEE
1THERREI DT - TIRSSASEDE = MIEEEHE

+ B2REEHHE ° |
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Eih & 2 8518 AI 2 2128 GE Advantage
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FSEBIRIB 2 8ERE R X JEIK

-200 £-50- 8
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ThhlETERE (BRXR : BITHES)

BEREE : 120 kv » X HIKEBRE : 120
mAs ~ X Y¢ERESHEE (collimation) : 1.5

mm ~ [e8E— iR (rotation time) : 0.5s
A EE (slice thickness) : 5 mm~ {5 RS
B% (slice increment) : 2.5 mm \ /S EHF
B8N (kernel) : B20 - AfESIHEEEE
ERSERANEY L - MIBRAREEB(ER TN
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EBNFIERTA

ARFTEENRN NERHBEERE
g IS 15 AR ZEERMEIEREH (WE
=) IR ERBIGHIEEZEERD T
REAFNITRE » BNIBBISEIR - BhR
Big  WEEABERIBNEL B8R 40 D
i2 » & 3-5 RNBAZIEERNG/HR - Fg)
SiERTAN 12 5B - SHBRFIROTEME
T WEHESHENERENTFE KR
BOvEN (WXRZ) - BRZHAEEES

RBEAVBIE o
BRI

=1 755E L SPSS 10.0 for windows #5
FIERIE o pREIRA tIRTE » i 12 BEMEE
FEEHEEAEHENS/E . _RTREHR
STERE AT (R x B~ 2081) B 12
BEMEEREEEIRE B RIRESsAE 2
ZEREM  WEEZRAFRERREEREEN

1 S B ISAg A SO 2 /BEIIE » BEEKE
51/ p<.05 o
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wR— FENAEREFREIR
BE EpaafE (bpm) LREFRE () #RIFE(D)
1 fRZBHP : 65bpm » 15 D&
2 67(5) 72(6) 78(6) 8(6) 78(6) 72(6) 67 (5) 40
3 67(5) 72(6) 78(5) 8(8) 78(8) 72(6) 67(5) 40
4 67(5) 72(5) 78(5) 82(10) 78(5) 72(5) 67 (5) 40
5 72(5) 78(6) 82(6) 8 (6) 82(6) 78(6) 72(5) 40
6 72(5) 78(6) 82(5) 8 (8) 8(5) 78(6) 72(5) 40
7 72(5) 78(5) 82(5) 86 (10) 82(5) 78(5) 72(5) 40
8 72(5) 78(6) 84(6) 8 (6) 84(6) 78(6) 72(5) 40
9 72(5) 78(6) 84(5) 8 (8) 84(5) 78(6) 72(5) 40
10 72(5) 78(5) 84(5) 88(10) 84(5) 78(5) 72(5) 40
11 72(5) 78(5) 84(5) 90(10) 84(5) 78(5) 72(5) 40
12 72(5) 78(5) 84(5) 90 (10) 84(5) 78(5) 72(5) 40
5R

AT EIRSB ~ LM EIFREIRELASH
2 NIEiEIE « 2 TN IBIhEIERRE N
WR (p<.05) ; EB~ WHZER L By
L2-5 AfERshEs IRt (BRI 1493.20 +
511.10 vs. 1055.40 + 228.70 cm3 438 1419.20
+ 474.70 vs. 961.40 + 331.10 cm3: p<.05) (40
x=) ; eI SRR EtHE
SIS R4 (BIAIRF S 44.90 + 15.10%
vs. ZZ14 32.40 + 7.80% ~ 1 BIBF B4 44.60 +
17.00% vs. 4 32.70 + 7.50% ) (L0EE0) -
T SBIMREIL Y BB AR ZMEE - BN
AEih25pREsAERL 2 thiE (RRAIBF B4 55.10
+ 15.10% vs. 274 67.60 + 7.80% ; 1238115 S

14 55.40 + 17.00% vs. 2z 67.30 + 7.50% )40
Be8) - RO TASAE SARESASALE6Y
HEHIBHERBEM - it - BHEBR A
AREURERY » 4RI NAEADABREEY ;
EAEMRISER] AN EERD  IBES
RBRLE ~ AIEASIHE ~ B2 TASAh 219K ER
EEE (p>.05) » A 12 BEFEEEN S
LMEABRE R A RESERERh 20V ENR 2 —
W00 ; EASENEEM L2-5 fEERASAnoNE
£\ L2-5 AERsi ot E R L2-5 &2 RASHh
i E VAR D RIS =85 r=52 1 r=67 -
IDERRZKEE (p<.05) (W0FREY) - FEATES
SN SEIREAEIH EREE T -

EPF
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®x= ZEEREHNNAYESE  LMEERENEHECTE

B8 Sk oy FiE
a B8l 28 B8] 238 BIRBIE MRIER RGER
Gl 95.30 91.00 80.40 75.70 33.30% 5.70* .06
+17.50 +15.10 +11.50 +13.10
L2-5 fEpfgise 3601.90 3311.50 3360.70 2971.90 23.94% 32 50
(28 E{ET ) +1331.30  +1179.70 + 901.60 +1010.70
L2-5 NiEAERs2 1493.20 1419.20 1055.40 961.40 4.71* 6.82* 07
(28 E{ET ) +511.10 +474.70 +228.70 +331.10
L2-5 2 RAEEsE  2077.30 1900.80 2305.30 2010.40 18.46% 14 1.17
(28 3EF19) +1182.60  +1042.50 + 860.50 +834.30
L2-3 fELREgis 2 115.80 105.70 112.20 94.90 18.03" 21 1.27
(13E) +40.10 +32.10 +26.90 + 33.60
L2-3 Ri@EREihE 57.40 51.10 39.00 32.60 18.17* 9.45* .00
(13E) +17.60 +16.30 +6.80 +13.30
L2-3 2 REgEs 2 56.70 52.70 73.30 62.30 11.32* 97 2.45
(13E) +35.70 +30.00 +23.80 +24.80
L3-4 fELppgis e 121.00 111.00 119.50 104.60 19.41% .05 73
(13E) +42.60 +39.80 +31.80 + 36.50
L3-4 Ri@RsihE 52.30 49.60 38.00 34.50 3.23 5.12* .05
(13E) +19.60 +17.70 +9.00 +12.90
L3-4 i REEES 2 68.90 62.90 81.50 70.10 18.24% 39 1.71
(13E) +38.80 +35.10 +31.00 +30.00
L4-5 fEEppgis e 120.30 111.90 134.10 121.30 12.60* 49 56
(13E) +42.20 +38.20 +28.10 +33.70
L4-5 AiEEEEs 2 42.50 39.80 35.80 35.50 0.80 .90 48
(1) +18.70 +14.90 +8.20 +10.80
L4-5 &z RAgis 2 80.10 74.50 98.30 85.80
(1) +39.20 +37.10 +28.90 +30.10 19.16% 87 283

i 18E (8B{i): 88 (AfT); iBiHE (A9 °)
"R BRI RIEREENAE p<.05 ; "B LM ERIERRENUE p<.05

00 [SSRASAsCS S RESENEE  SENRMEAETUE S8R

L2-5 iR E0RERn £ L2-5 AfERERL 2 L2-5 &2 NREAhE
fEEE r=.85" r=.52" r=.67"
L2-3 r=.86" r=.51" r=.90"
L3-4 r=.92" r=.91" r=.93"
L4-5 r=.82 r=.63" r=.80"

“p<.05
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1) R AT

=i ¢
5 195 334
BT RERFH

8~ Al ~ B2 TEREREBASAn

Bt
OO0,

9% +

80%

600
S0% | 1739, 380%
40% F
30%
200

10% |

62.7% 62.0%

MIEEARR L

B2 ERESERLY

Bh Ao - 2 TEEEEEIHEL

S

AR 12 BEEEREEERE  HB
LMBIREE  FREPASINE ~ ARSI E ~ &2
NEIhEIDERS NEMER (p<.05) -Epstein
and Goldfield (1999) 254 - BIRE 28
O LUBIIREE 2BAEER "B &, 69K
RS0 B TREREFECREEBAL 1 DUERRET
2200807 - AR (2003) BHRAAISH
N EE5/IREEARFEAMASIHE © XU

IZERMRBIE ; MIHHE (2003) BIFHFTHSR
3R - EFIRECSNRHMEHEHERL TS
ihiv|a ~ RiEREIbIRIERE  fBisihE
VBRI ERBN TNEFUR - BEFLEIIR
12581 - IDRMEBIMHOMR - Bt @ IFEE
i PRER FEE R FI REE IR IB 0
AR BBAERh S 6V HIELEFE I fFEASAHEE -

MImEE (2003) EHHIECRBEREBLE
IRRAREABN N\EEEREHENE
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g - IRE0IBA NASRh IR &8 ~ FEEBIRE T
EibiEEEe D  IEEHRAIEAEILEYD
BEEREINENR (p<05) @ FENR
HBEREE N NS EFIFEIEEAE ;
Mayo, Grantham, and Balasekaran (2003) 13\
FHR 19.80 £ 0.60 FHHVIEHBMHASZH
B B8 16 BOVESNFIIREB BB EFEIRS
BElh - EaitRE  EERREELIDRE

REEBEE 2K ; Langendonk, Kok, Frélich, Pijl,

and Meinders (2006 ) M F¥ SRR REH
Bz M EBERIIRRAREZEGINTA
% BEBIRIEAEEEAEME » HP BB
REAL 8 TNFERRENE (p<.05) o AWFEAR
DHRIBIRAIZERD - IRESASAHE N FEI
RIBB0E7R » DI NASAh & T R2eVERAlEAE
fhE% (p<.05) - FILL @ FEBRIGEL)ES)
I LIE IR EBAERL 2B 0VEFE -

I+ AiEAsH S EERREBRSAL & LERT
7838 (37.30 £ 12.50% vs. 38.00 £ 13.70% ) -
R TEHEREIBHEL ~ A

(32.70 £ 12.50% vs. 32.00 £ 13.70% ) (0B
f) o BEMIREE (2003) AfEASHH S EARES
ASAhELER ~ &RI& (25.70% vs. 25.50% ) -
E2 NRSRL S EARRERASAL & LRy~ 1281( 74.20%
vs. 74.50% ) AHEREHIR - FEUAAEEILE
SIESSAEALEVLEAIMGS - MEFEHEEERS
EEVERE LA R ARE » WL - FEENRE
JEERISHASALEREMIMIERE » FAoHET
RERhEMETER T » MBS FE601810 » ASih
EEZHESEAREP

RIFEAEREET B AEASHH E EEE
LM% BERTREEHN@EESUVARE
Blouin, Boivin, and Tchernof (2008) 18+H58
MERXERERHEBUENRE - St
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WIS EERZAMAEIE - B0 M
SRR REESE 8] - McArdle, Katch, and
Katch (2001) {KiERSHHETEBVEIZKE @+ A
fEASAD AL ERE E H Mg « =B H 8RS -
AmEESMEFE —BERFBOEERSE
B WSRO MEER » BirieRsoit
BRtSEIRIIBETZR; MEEF

(1993) 5B BB MELLIEME
EREBBIINEER ; MEBMHERERP - A
RS E B 2 ORMERREZNERE
5 o BIZ5%E (2005) ISHEAEFEABIRERD
LEE2 RASAhE S ZiSM S —2UEKIR ~ S0
ESlRMBRFIEMER o Itk x] - 145R18Y
E=ERSEWEMERUBNAE @ $E3MH
RO MERRRSE B RRIIMERS
RE »

SIfRPI = E 2 /S8 « BMI ~ [REEfE
BLAsAn 28R IEY - 888 ~ BMI B[RS
hEHEMEIE (r=38 r=24) - EEIREERE
E18EA r=.45 (p<.05) - MIFRIZ=FZEEESE
BMI ~ [REIIRERRERE (p>.05) » Wik
HIREHE AR ENZSEEEMAIER
BIEF S - &2 NASihEEI455 ~ BMI B2
REEEREEE - ERECIEER N
S SIEEMAEMENAIRS & PTIAEEEE
BMI BI2EMA BRI (WERAFR) ©

KU BRAS AL 2 S ENIRMEABR 4
pEIR - L2-5 AREBRSALE ~ AIERSALE ~ &2
NHSAhEEE L2-3 ~ L3-4 ~ L4-5 [EERASALE
AEEEME - E NEEHEHERBHEE

(p<.01) » HPX P L3-4 ESEMEIE
DBIR r=.98r=97r=.99 ; EHRI=RE
SERMEIHEBEE M IS ERBNE

(p<.01) » Demerath et al. (2007 ) 84 » L3
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o] UEERE LSRR ER IR AN ASAL 2 - BIthS
40 B8—AI8 L3 o L3-4 Boy XGRS LR
BAEIEINE (WXRANFTR) 8l 8188
SOV R ASA = N « AFASED SCE
&2 NEERhE N EHIABRIIE D Bl R r=.85
r=.52 ~ r=.67 » {FEFRBINE (p<.05) ; 8

SBAs AL E S B S ENIRMERS AL DU 8 thiERR
TEREHYEUHEREEEIN - HRIRSCEE
I EEFERAH MR BABEL (20&D)
PN REMESARESIUERERHE
BYERY - EMmPHEASIOEAE -

®h ZHERE  BMI - EEREEIAHEMENME (1)

e BMI 2E
2 B 9z R B Z 28 B Z
L2-5 fRE0AERhE 917 99" .93 95" 97" 94" 86" 98" .76
L2-5 AfEAsihE 38 .07 .46 24 26 .28 45" 25 47
L2-5 2 RAERFE 74" .93 .85 88" .86 91" 69" 88" .67
“p<.05
&\ [BERSIhE RS HEMASIH SRRt
L2-3 L3-4 L4-5
8 B X 28 B X 8 5 X
L2-5 igapfsirE 97 .94 .96 98" 97" 98 94" 83" .98
L2-5 AfEfsirE .94 98" .89 97" 99" 96 83" 99" 91"
L2-5 B RAgAHFE .96 99" .96 99" 1.00° .99 97" 99" 98"
“p<.05
S PHEEIEBR ; MAENM RIS DA

AT 12 BEEEREDNT NAHE
BERVFAREE ~ IRBCAEHE ~ MEEASILE R
R TREEIHhEEERENNEUR  BItER
EEDFR S HEREERIN - BT BMNSIREE

SBAINAR - BIHEEBRAEAERERN - &
MRIZERE NEhAEH - E—8IE L3
8y L3-4 o ISR SR AR E - 1F /R
FERMSESSRBAREAEIL EVNENS -
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S A SRR

Z=12 (2003) : iB%) ~ ARREEE 2 ABEIERET - EHH
%0750 (1) 51-56 ¢

MinEE (2003) : BRIIRREREHE BN NGRS
BEASENMREREY - B SEMEAREERT
FATIE L - SRibhk - Bk »

I (2005) : PBERE AL EAIR S SREURILERNEER TR ©
FRETEE - 9 12-18 -

MIREL ~ 753ERE (2000) : B0 S G ENSHESNFIKRE
AERE-BOVMERERSY - KEEEE » 50 - 31-37 -

MInE  FEB)  FRES ~ BOCGSY ~ SR (2004) : B
WSS DATIE IS D 2 FEFR AT - BBB2
3§37 4756 ¢

035 - FBIKIS2 (2006) : ACSM’S {2ERERFDEAES
BRERMOBE (MEEE) 81t : RE - (RB
AR : 2001 )

MES ~ TAT ~ =M BEE - T 72 #H1H
(1993): DFMEERERE 3RS 8EIEM D2 F
R-EHEH 2SR —REHEERRATRNER
B3 ? PEREOHBEREE 9 (2) 6876

BIXIE ~ A5 SIBR  BES - MO0F - 2RI8
(2005) : A ERALH - E/EEEER - 10 (9)- 219-231 -

038 (2003) : RIARAESH =S EHDMRORE -
BN &EETE ASa TR - RiBhk > &b -

Blair, S. N., & Brodney, S. (1999). Effects of
physical inactivity and obesity on morbidity and
mortality: current evidence and research issues.
Medicine and Science in Sports and Exercise,
31(11, Supplement), S646-S662.
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108(3-5), 272-280.
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Abstract

Purpose: The purpose of this study was to examine the effects of abdominal adipose
tissue in obese adults after 12 weeks step aerobic exercise. Methods: Twenty obese adults,
nine males (mean age 40.00 = 12.80 years, weight 95.30 + 17.50 kg) and eleven females
(mean age 45.50 + 8.90 years, weight 80.40 + 11.50 kg) were recruited as subjects.
Subjects were measured abdomen lumbar vertebra (L2-L5) images by computed
tomography scan (CT scan) before and after exercise training. The data were analyzed by
paired-t test to examine the change of abdomen fat after aerobic exercise. Two-way mixed
analysis of variance was used to examine the difference between the different sex
abdominal fat quantity with aerobic exercise training. Pearson correlation coefficients
were used to examine the body weight increment and the change levels of abdominal fat.
The statistical significance was determined at the .05 level. Results: The results showed
that there were significant decreased in abdominal fat, visceral fat and subcutaneous fat
quantity after exercise training (p<.05). In the different sex with measured before and after
in the correlation, the abdominal fat, visceral fat, and subcutaneous fat didn’t reach the
remarkable difference (p>.05). We found that male’s L2-L5 visceral fat was higher than
the female’s (before 1493.20 + 511.10 vs. 1419.20 + 474.70 cm3 after 1055.40 + 228.70
vs. 961.40 £ 331.10 cm3 p<.05). The correlation in body weight, L2-L5 abdominal fat,
visceral fat and subcutaneous fat change levels was r=.85, r=.52, r=.67, reaches the
remarkable standard (p<.05). Conclusion: The different sex will affect the position which
the fat stores up, the male belongs to visceral fat obesity, and the female belongs to
subcutaneous. 12 weeks aerobic exercise can reduce weight and abdominal fat effectively.
Moreover, surveys L3 or L3-4 solely may accurately estimates the abdominal total
visceral fat quantity and make assessment to abdominal total visceral fat quantity of the
survey position in the future.

Key words: Step aerobic exercise, Obese, Abdominal fat, Visceral Fat,
Subcutaneous fat
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