FINY : 2SR, BEXY, S

£ 2go] ulntelth o] WA
5 gHALshAloll ] X] = o g *

1. Ao ged

AEgrte] wheda Aol xpE-sh, A Wit
S gl ae} F5Fo] Lo FgFHelnv 7
=3 Aoz i 2~ FrlEoR AlAY AS
7| A = W 3slA 5 oot

A= A "L"E HollA g d-§
A ak o) Al &= A
A A=l T5E ot odo) Bzew Ze A
7deHAl 28 AR ST S &

A= Frhet ok =a Ao x5 244
59 g Ao S AzsEd Ay dulellA 7}
2 Fes AL A7 APARE AAA I = Aolet.

2T ABIAAA 7)9] A, TFHE, T i
Soz AAAAH o7 Hl‘il°‘l:|"7}—7o= Fal7 e A ol el

ulukEe] Hed EFAIZE Fr8ka 5ol Aa, AAA

of XARE 77]7*1 Hy AdaA A3, ndg, 2
Z, 2AEF, duy, A3 THAdG So 4 o
£ 7P7<l7“ wvy =3 Aol gl s, AT
, shAsk, FAol e A A, At A At
*r}°l Re w2 A3 Aol AZEA ) 5 2 9loh(H
, 1995 ; Karen et al, 1989).

o

[3:3
<

o Moo 0 i ofn
r

L

ubebd] w5t o] opd whedt Ao o] 8 H
oI $k2 1} 19961 WHOO A& | gyltolol & Aujo g
Aolsta glar vlukg 2 83l whiol= Ao e Wl
TE52, Fead, 4594, dEad Fol Yed
GdEoHA Loy TEA Ao AFEF
4 5 ¢le o Mvi 228 Fukd 4 ol 4AH
uheol o}, - vlake] X g = gt AFHEFE
3 ol-roiﬂ 4 AR at A F2ekst ol ol A7t
A Aol BA-E Fo o Fhr},

5L oA AL gAY A, A=A A

=1}

.'_.

ol

2 Ay EH }91 V‘°l —‘_EHEM °l,\°l kLI
H

, 1% 1&_54]3—’—1 WA} AWE 200D 5

%% HEA - Hetg dodle
‘6‘2 w 21‘*]" Ay Fal 2 E
2L $5o 7 i}
A Z= 2] W Bol] 1A glo}

Az A,[;q] —-7}6}1:]-_:_ 3l eH(Farrell

and Barboriak ; 1980, Kinsmann et al, 1980 ; Weltman

* ol =¥ 1007d BFAE AT AR FEA ATlo] oshe] AFHGYE
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et al, 1980).

=3} Harman(1956) ©] .-_§Jr°ﬂ A3 Fel 714 (Free
radical theory)& A &3l o] % 7)ol B3 AT}
AAEY, FEANE ALE ABHE ZE A
A AR AAHE L B8 2 Aol Aol B
dglo] BAEHBR o] Fo o3t SA4L dAdHo|ekn
P olew AL ol & 54 & wholdte Z1H S 7hA
EPERER ERIPSEETE U S
S A ZEatel Fubslo] AT Ay} =5HE xalEA
b ol 2oz HE L5 Aolsk feivlel 44 o
FASFE Al ulAE Gl Bel PuahA ATFol
o, A Aedd) 5ol Fulrle A H4Al7a
FAtstE 4 o G4 8HE 7}7‘4—9-"4"‘ AT AFHEol vt
A eH(Yu, 1995, 1994 ; 71 Al &, 1997).
Ao 77 El—‘"- o fFRFA ] E 8
2t BN B ool FEALEL vukEe HE Y 5
HFo 7 QI3 ubAlH ghef Al & ot AAFAE
N 23 FA 3 AR doz FESHE o)Ll
of 3td, Zta N AR F5& A sl TAA YL A
wal7] ol F-F & ol 3 R Al o] glolof gt

ofo] 2 AR 200 2ube] vink ofHAlE cHALS
2 A717kel] A Aot 717} glol = FHEA A
A% g s ooy daAs FAAeR A F

ook

AL Wl $E2W L v A= Y AR FA
FAL AT A5FAL FEHA £ ATE AR}
e,

2 AFE vl Aol 8k AL £F 2
WE AAGE F 259 4 welnn s 2 FAR
Ql 22 ohgz} o}
1) 50 A dol vl A& & setaiet
2) &Eol FagAlol vl 2 & G && shoteh
3. 20139
SEY AL E S a4 29, AET I
4 1el, F&AHERA 1], 44 19D el &3 2tE
7 2000 Aol AAF A gzl Fa4EE o
+5(108), £+50408), #1002
e

—833—

25 8] A A28 A4E

1. H|gto 23

Ho

w]=kg- 9)u] st Adiposity s X u}-g oulde
o] Adepsell A frell skl 3 Obesity =t 4§ ofu] s}
2}el o] o] Obedoll A el =] olet. vivtFolzha sl
< A Fo] gol il Zloleta whaA A 7str] 4
$ub Az ARt U AP v go] AAduch
2 AL ugch BAE HY oA B o vinke &
vhol o} Aol glolA AAute] HFE 233

b3 5%% 2348 A9 E Beked 4o dRe A

p
O
roe

o]

rl
2w
N ta ood

oE, ok K
gl

Fo] 20%, 4 oAAkE 30%F 23Y 497} Qe
(4 5, 1992).

ulahe gl e 2t 0 ol WhE A 4 g9l
Aot au] ol abol olal A7 FHA vt 4 A
ZAe 4uohA gt B vttes LFae oy
2ol wnre ol e vigkel 1L fH1A
A, EERE, AANE, BAE, A5H A2 ¥ 4
3 2], 1995)

23ta gem AW FUAAE £
Azl @A AlA A3 dwy
5 15-40% S A2 get F viglal
ek Zzele £u7k A Aol Aol ¥4
Aol Ao A AfA ek = G zbo] 7k
off ¥ Foll wel chAtel FellE doA A7, &
4%, 7P73§}°ﬂ Mﬂ et A7} vl atabA = W)
FA o} FA e o] Aol 371“1 3

Gl weh B 5o ARHZe S5 Zol
slo] vlabg £ 4 k(A H & 9, 1995).
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SR A gt gols Aoladd 5, of
Tod, £408, 5290l Qe vHe AATHE
7%

P EE UL AALE, 3 EFE S B0l
& Bobol SEanol dolay Eaf 2ol £
3 207 2o
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O
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b

o) Alubo] 60-8% A=z delA k(42 A
7411994 ; 2 =& 9, 1995).

vlatel] glold FEadel ez, 5L F
g AFHFaet A s v A" 1AEF,
adeAddF, Fuy, UG A RS AN
3HA17]e FrelEetal, ol zal, xojelwuizalo]
F7 o} A &S A AN A FF 9], 19955 A=,
1996).

L o

Aol Al =7t vl A oFgk 4l
A, AAA B, ooz Az, 4
d7] So] AR YL AT T 13
159 ol 4 B717ke] 5ol Ao

NS

60% ol 4, 15

ALAIA G o) A5G v Aol A B71 7 A H o] 7
24 259 4L 44 e Aoz AAH] $5E
A4Aoz HE% ASH A3E FE Al Yed
Aoz 4Afn

2. 220| HHXIWo| 0]X = Fgt

BAEAHERL Dol el Faw Agdle
z geid ek o] A AP AR ¥ FolA
£ 53 9% 220 E $23 A A BAS Qe
£ Aol ¥el Aol we) B TAAHE BFE

Eupgol Ba 477 S8 AW 2 Yok

golav g Aot A 53 HAA 2L T
3, dFe) Ayol g 2vlzol= 5= 2o YAAE
24 AAle] F2 Adolch B AHES Fol B 5
7 gpod, %“z%ﬂﬁhﬂiwAw%J%%wéw%

g
FUo] &8 5= 50~ 70/ °W obA At 2hel =l 3
AF¢ Lo e (A3 1996).

Aeloll A FZal A8 23ko] 240mg/dl o] 4l Abgh

200mg/dl ols}al Alat v ol P =7} 5 vl 2 by 5}
o Zal2ES 1% 259 A s 2-3% 2o
L gheh (o] od 2} 1992).

FA AL ZdAo] E2AstE AR 8% ol AE
AR s A 4 2 A 2 A kA Z b TTA A o)
slA sl 9o, aAlol A FatsdlAlel] o8l ATP&
AAE 4 9le VA Aoz &ALeHA s} AF
ol QoA A Abal(d=} 45-145mg/dl, o =} 35—200mg/
dl) olshe] i A=Al oz g olu|s} glovt AR

olao g Friste AL FA47EE, A4 UAR 5
g BA 7 dcka gheb(ol A d 2 A §4, 1987).

A1l XIDP“H Fel s B2 Ao Zol2H & FH
+ 7hA 2 A7l o ol FFal2ulE A&
1}3}5’— 3 Aok webA nEqkskatE
of )3} v«l"* 28 nYE gy 4
ol drtE B AT Mol 2 HF aUx
28 & Feko] S|P AA AR 2 5o F
I QS I 4 AoH(Aclcley et al, 1993 ;
McCarron, 1984). Cooper(1982) & AlZ=d4] A3
wely geizlo] A4 FEUAHES 2UE 2wy
e 2vEe Alsre $93 g9legd, nix
Ak Zal2vE T2t o AAAD g 4
HE Adldoz FoAEA o, Y= E4x
H 2o ot %ia{ /kEﬂ.i /~7~o] /\L\:H;d o= ‘5\}——
2 4132 okt skt

Aee ek 2AUe i AP Az
TR 7] BT A Y duAn Yo
o, A s el e T2 2AUE zjcha o] g} Fo
WEEde Asw &3] A 9] 50%5 A=A 5t
™ 75%2 dF el auEo] Lt 55 AU A
wiefoll o dhod -FubslE el av|Eo] T UM o
ZA83le] T AEE dogleky ey glch

AAEEF AkS A3 7Fe 2 FEAAHE
Ux Aeke ZalAHE, FAAY Al o BAHS LH
2l =d FZd A8 E0] 220-250mg/dle] 7% 'g‘é A
ulo] 150mg/d] olAteleld X &7t g slAst F
uhol 150mg/dl o] dtelx L= x|k %H]éﬂ]%°]
40mg/dl o} Aol ebd A4t FAdx|nte] 150mg/d] o] 3t
dA g s Akl A28 5 o] 40mg/dl o] 3he}
= A 572 gk ol (A elE 9], 1994).
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o.x.‘

TAHY £5E AT AU Ak Yool B
Folmol £2 oo Mo ghn SR A A2
£ Ak 2B B2 D YL Ak 2

gl 28 2-¢ F714171ch Weltman 5(1980) 2 2=
A Zol v Eoll N FEAl v E v Ee] 5

=2 2ol g ol d folohA st grh
sttt aelsted FAHol L AgA fAzA TF
£ 4% AgAel 4R o} $AE e

»aslw Qe (A4, 1989 A AT, 1987 ; wiE 3
1987).
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WA )z gokovt Fo 3-59, HoAlul42] 60-85
%, 13) 20-6037+9] A&l FALFEe] =Y
Aoletx sk oh(shd <, 1996).

3. 250| gotstHof oIx|= S&
=37l HE AHske ol 8 F R4 A W A

ALt Aol A A7) B A ol A ne g T35
R AAE 7FA wh-g o) gl AA) Bxa A §&

A sh AN A} A Eote] A2 FAE] Az Fu
olEel £4, SRR A5 4 Y Bavlvel &4
< zelato] =59 F & Q3le] Fobn v Aslz

oleigt fre7le] YA o]zt F74gle e} Fo13)
3wt A E7)5 0] X‘M ZE o] 2P A4E =l
84 "ok Aok (Belt 2}, 1991 ; Jong Dai Kimet
al, 1995).

2 Aggt F5 T AolAlde] Ferly A4= &
Absta 4o Aol Heste] Al x| w3yl ZHE aky
A8 ool Faogk AL ke ol 9ok
Alessio(1993) & 50| 435 A st Fl7ie] A
A& 2204 7) & ¥ E old] JIFS v|A & —r£-°4 7
&, A&A7E Fejrh A e8] A A A= GekA 2
BEos F3d AR} Rl EHo =z iﬂuh.
Rk

Maxwell(1995)-& f8]7]9] ~Ea]A 2o
A Aol chofdt ¢S vl A FAste e by,
FAAZR 5, FRAA F2 ek A
Ao oAAle] 42 ZAolztn s gl Hoffmans}
Garewal(1995) & AbsF2l7] wb-3-2 SA7A34 A9
BA AL T3 B2 ubAd Aol o g u
X‘?Eh_ #c}. Blann 5 (1995>L g ~NEDF @

.__ a‘]-/ﬂ-ﬁl— ‘—Ej o] 7} 43 ~/ 017}-10] ouuolzj‘_o_i r‘g
J&ﬂl@_%x}oﬂ Al gkl A 7}% Al 743t Aeoleta shgl o
fra}rlo] oo £AUe 1 ZH A0SR 5 TUAs
W abololl e Aol U AR FHeich o]
H(197) L& A= TF o A3 25 22~
E fsle] g4ALE =
o}o:l ol =] chALE, W&e], Hod A o) 3 xd) Ju &

Wit gAakstAle] fol2 a7 54 43tE <l
f& Al xEAdolvt g 2o W wholn} A &) el
shed s shgdeh, Yu $5(1994) &= Fischer # = Ay s A
H AojA gt FdE A Bole £553 AolAag
wigsle] 8gk 2FolA 7hA atg oz AlshikS

[

II
nﬁ.j“_ di

:Jd

N2k EehE] =) #2849 A45

E24E AAF, AZ FE5LE KA ez W
asta, 7 A41(1996) o A Aol oJstad, Bl E
Hg o] 83 Ak FFo] A 2ol Ao Al &
Ao F4E F48 FHA = Re g el =
shol eid olubelabal Yol A o A gt gut o
gl &5oll o3k Abstub-g B2} ahaksl a4 F447HY
ol Aol FF WA o] Qg Aoz Agslw ojef g
A& ol g A7t Mg dicha 2o}
M. 47 g
1 7 MA

o%zﬂ‘ Hag A4 —8}1 EA, ¥
Al EAAA o FasEA A
ool 2d £Fo dFE dotu A A = 8gict,

73 119 1°1 2E 1997 12
A 309 71A 857k 0!1041"‘—1 =5 A skl
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o] 1}o]) 9] 60-80% A = =] slAch. ¢]o] N A2 &%
L ok 1087 A7} AupsE YAalde 3 EA7]79
8 Aal FEAEE o] A5 oFd F2-E 445

(s

F 43, 13] 6027k 850l ZA olloj 2] AEZHA
E 5ol At o] 2] 3 Bel e Al §-boll A v 2
d
%

du rlo

L e A AASGod £ F AR5 o

1) Al+A4

9] %] 3= lange skinfold caliper (cambridge scien-
tific industry) 2 %99 A A 243} &332
T3}, & SR B $aAu Fn 27} 5
7 ote] 250l 4] 33] 4 =] Zo] &7 3o

z
3919 32 Aok BT AAFE FR9lolA 24

r\o
o

12
N

@ e o

A A A FatstEA

T o AA A 8F AAF 72} FE-Abd A A
Ao A 7} 5cceo] AL AEs S
TR thrh 3000rpmeoti A 15871 Al 22l 8te] A
wt &5t dAFY FEAN2EE, FAAY, 2
dx ek ZalxelE, AMUE Ay T 2EE,
Free Radical(FR), Glutathione(GSH), Glutathione
disulfide (GSSG), Malondialdehyde(MDA)2] ¥ =
£ 5484k

2N

il

H
.
3

v
e O

o

6. AtE M YUY

435 28 SAS program$- o] &30 A2 s} gich

AFA Ao HAFA FFHAE Foho] AL
ol T-AFoz Hsidxn , EAHAA, F4sE
A Awal & HE TFEUAE Atz A A A
X0 2 913 H3leko] dj A=t Zo]& wilcoxon
=AYAA, Al FF 2 AF9 el Wilcoxon
23 9 AA 2z A sgich

7. Ao Mgy

£59) E7ol] P ulAE Aol s EAT] 94l
Gk 2 Alolo] h 4L AT A2 Aol 2
49 AR A4 AR et AAT FA ol
R EEES

N.g o

1. AFHAXIES) MAY &Y

AT AR5 2] odef & 19404 23418 BZ = Al

42 156cmoll A4 170cme] B Z ot

BFAFL v|ghTo] 68.55+8.69kg, A AFo] 57.10%
5.53kgo 2 viukiol ZAAH 02 fFoldk ato] 2 ) ow
(t=—3.24 p=0.01), A A2 =+ v)=2kFo] 1.00+0.12,
ATl 1.04+0.012 Aol Eotom A g
9] Aol 7} gl eh (t=7.76 p=0.00)

BFA A v e wlubFol 40.54+4.71%, AAE
o] 25.93+2.93% = ®|utFol Flom ZAH R Fo
g zbol 7} 9l 2t =—8.08 p=0.00), A A WA FL v
uhFol 27.61+6.00kg, A A-Fo) 14.87+2.76kg o2
ulabro] Zeow EAHez {23 Aolrt Uk
(t=6.03p=0.00)

Al =jubu] g2 wutFo] 59.09+5.23%, AHAT-ol
74.07+2.93% =2 AATFo] Fow EAAHCE F23
ztol 7t Q2 (t=7.71 p=0.00), = A A F2 =gtF
o] 40.94+3.90kg, B A-Fo) 42.19+3.43kg o 2 HAF
o] ot Foldt Aol Uk (1=0.72 p=0.48) =
g At 3 2] F &= v ako) 24.89+3.80mm, B AHEo)
17.96£2.96mm= u]ub-Fo| Z ord §2]3k xbo] 7} 9l
3(t=4.36 p=0.00), 47315 = F o 4] w]uko] 39.33+
5.63mm, A AHFo] 20.17+3.22mm 2 w]=kFo] 7o w
F4 & 2el7t gl ek (t=—9.10p=0.00) (£ 1)

#50] WAAHol vl AE JBE Fotusl Ashed
SN $E 87 F A WA AL A%E 3
Ad & A% A7 AT 2R FEALANE

p-R
st %A wlukEel 170.63+£46.24mg/dl, A A-Fe]
158.40+22.90mg/dl 2 vl akFo] tha &L A golgle
J fl@ Aole giglem(p=0.76), $E8FF ult
T& 172.75+21.63mg/dl, A A-F-2 166.50+17.49mg/
d2 %ol sole gglevt 474 st AFe »



CE 1) APHAAbSe] MM 5Y

A5 e8] A AM28H A4z

A 3
] al | nkZ (N=10) A AT (N=10) t p
HE+FFAHAA JE+ 3 EHA
A& (kg) 68.55+8.69 57.10£5.53 -3.24 0.01*
A x (g/ml) 1.00+0.12 1.04%0.01 7.76 0.00*
A =) ] £(%) 40.54+4.71 25.93+2.93 -8.08 0.00*
A 2 vt (kg) 27.61£6.00 14.87+2.76 6.03 0.00*
A =] §(%) 59.09+5.23 74.07+2.93 7.71 0.00*
A = (kg) 40.94+3.90 42.19+3.43 0.72 0.48
At 9] %] % (mm) 24.89+3.80 17.96+2.96 4.36 0.00*
74 7439} 2 & (mm) 39.33%5.63 20.17+3.22 9.10 0.00*

*p<.05

Z * = =(BD, g/ml) ; Nagamine and Suzuki’s formula

A" (o) :1.0897-0.00133 % [ A2} F 3 2] F(mm) + 7 7+8}F 9 2] 3(mm) ]

* A 24 v g (%Fat, %) ; Brozek’s method,
Al =) v} v]-8-=(4.570/BD - 4.142) X100
* Al &) k= A F X (2 =4 6] 8/100)

Ao (v]at# p=0.20, A4+ p=0.29), +522 4l
3 3} o] - wlubF o] 2,13+38.66mg/dl, A AT ol
8.10+19.19mg/dl & A k7t §-2 3 2o YAk (p=
0.19).
AFrHAAIE 9 $F o2 9lgt °Jw Lz
47mg/dl 2
Fo] 92.00 +47.06mg/dl o 2 v]= —‘T_’—OI 4 EL A
ol o vt F2 3 Aol & gl ev(p= 012) + 5 8F
% u|=k7-& 105.63 +64.94mg /dl & 38.50 +56.04mg/
dl #4357 3E el 2, A A7F-2103.90+55.53

;'(4 ZX-? 2] u}

3

o~

+56.04, A AHF] 11.90 £40.90
A 2 eHp=0.05).
o2 93 gAA FH 1Y

il Hl ubFo] 57.38+

A3} vl aste] §-2 3
+ 229 (p=031), J%%s%%o%zsmo
+12.32mg/dl2 &5 A =} u] 3}04 $-9] 8} polm 7+

mg/dl 2 11.90+40.90mg/dl Z7}3He 2 8¢ Vehi QL 23427 (p=0.02), 502 3§ w3}t FL2 wja}
o} 5 A v mste] 7t Fo & o]} gl e Fo] -5.13+38.58mg/d], & AH-Fo] —-5.50+6.93mg/dl
(¥ ebE p=0.13, AAF p=043), +Fo = i3 w3l 2 A7k F2 3 2o 7k YA (p=0.76).
(E2) 2EC2z oI5t H|otZ I HANTRO| QMY A| & F AR MEC| ¥5] (mg/dl)
4 ¥ 3 @ & 5 A £E85F P-3 Aol gk
vk (N=10) 170.63+46.24 172.75+21.67 0.20 2.13+38.66
T-C A A (N=10) 158.40+22.90 166.50+17.69 0.29 8.10+19.19
P-zk 0.76 0.19
v ek (N=10) 144.13+81.47 105.63+64.94 0.13 -38.50+56.04
T-G AAF (N=10) 92.00+47.06 103.90+55.53 0.43 11.90+40.90
P-3 0.12 0.05*
w2k (N=10) 57.38+40.84 52.25+18.51 0.31 -5.13+38.58
HDL-C A A (N=10) 61.90+11.97 56.40+12.32 0.02* -5.50+6.93
P-3t 0.33 0.76
ulnkE (N=10) 84.50+23.17 99.38+ 18,47 0.11 14.88+17.84
LDL-C A A2 (N=10) 78.00+18.49 89.20+18.58 0.04* 11.20+16.40
P-3t 0.48 0.93
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AFAAATe $Eo2 AW PHA BH AUE
Akl ol 2v £ WBe 5 ulabFo] 8450+

23.17mg/dl, AT o) 78.00+18.49mg/dl 2 ¥|akF o]
ot F& Aol ot 238 Aol o (p=
0.48) ¥+58FF v|ul#& 99.38+18 74mg/dl, OL
£ 89.20+18.58mg/dlz 7}7+ FrlstE Aol
vlebE- F5AF vmsted & Aols} gigleny
(p=0.11) FA-FL F23 zlel7} U 2= (p=0.04)
Qlt & wisle] T2 vwimbFo| 14.88+17.84
mg/dl, AA¥ol 11.20+£16.40mg/dl2 F2]3F Aol &=
et (p=0.93) (£ 2)

$5oz

3. 2502 olIEh BAtsol Hs
5o WA T4 Tl wlA L L doluy
Asted £, $F8FF LY WY P4 23
o W3hE $AY A% $Fo2 AT AFAHAAES
FAA BH F2)719

.19+0.
(

e (p=053), &5 8FF wukEE 0.23+0.02
n/mol/mg, A A+ 0.20+0.03n/mol/mge 2 *EA
3 wlmdle] ®inbEe o3 Aelz Frbsige
(p=0.01), AAFL $43 #o]7}t U p=0.16).
i 5hake w]ulk7o] 0,06+0.03n/mol/
+0.04n/mol/mg = A5k}t F2] 3 &
18).

° $Eo 7 °‘l§_ zg_
mg, A A-o] 0.02
o] 7} A vHp=0.

ATFHARE] FF5o 2 el A GSSG4
#3le £ =4 wlubFoe] 0.87+0.22n/mol/mg, A AF
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—Abstract-

Key concept : Exercise therapy, Serum lipid,
Antioxidant system

The Effect of Exercise Therapy on
Serum Lipid Level and Antioxidants
of Obese College Female Students

Jung, Eun Sook*

The purpose of this study is to analyze the effects
of exercise therapy on serum lipid levels and
antioxidants of obese and normal college female
students.

The subject group composed of ten normal-
weight students(below 30% body fat ratio) and ten
obese students(above 30% body fat ratio).

After a pilot test, the subjects were given an
eight -weeks exercise program. Before and after the
exercise program, the subjects were given test for
serum lipid and antioxidants were analyzed.

The SAS program was used in the data analysis.
The statistical measurements employed here were
T-test, Wilcoxon signed rank test, and Wilcoxon
rank sum test.

The results of this research are as follows,

1) The effects of exercise therapy on serum lipid
levels ;
Before the exercise therapy, the levels of
Total-cholesterol, Triglyceride and LDL-chol-
esterol of the obese group were highier than
those of the normal-weight group. However, the
HDL -cholesterol levels were highier in the nor-
mal-weight group than in the obese group, but
these differences were not significant.
With the exercise therapy, the levels of Total
—cholesterol increased gradually. The HDL-
cholesterol increased gradually, the LDL—choles-
terol level decreased in both groups, However,
the Triglyceride level decreased in the obese
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2)

group and increased in normal group, but the dif-
ference was not significant.

The effects of the exercise therapy on serum
antioxidants ;

Before exercise therapy, the serum FR and
GSSG levels of the obese group were signifi-
cantly highier than those of the normal-weight
group(p=0.00, p=0.04). The serum GSH level
of the normal-weight group was highier than
that of the obese group, and the serum MDA
level of the obese group was highier than that of
the normal-weight group. Again these differ-
ences were not significant.

With exercise therapy, serum FR level was
reduced and serum GSSG level significantly
increased in both group(obese group p=0.01,
normal -~weight group p=0.01), The serum GSH
level of the obese group significantly increased
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(p=0.01), and serum MDA level significantly
increased in the obese group(p=0.01), but the
difference in the normal-weight group was not
significant.

These results show that regular exercise therapy

reduces serum FR levels and activation of
antioxidant systems, and suppress oxidative stress.
These effects were slightly highier in the obese
group than in the normal —weight group.

The regular exercise therapy decreased the serum
Triglyceride levels more in the obese group than in
the normal-weight group. However the improve-
ment of the serum lipid profile may require a longer
exercise period than eight weeks.

The results show that the exercise therapy was
overall more effective in the obese group than the

normal -weight group.



