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A+ 5 A FAF A7 159 E HuHglom, I F 204 oY
H RSk 217 59 m(GA 29, oA 3ehe 2 Rt vty AL
Al ol Ao vigkE-2 2009 26.0%01 4 20109l = 24.8% = 743}
Ao, 20099 35.8%H W Al wITEEo] 2010 o= 36.8%% FsdtH
A Evel HIRkIT7E 1998 d ol Blske] 2010 30.8% % 4.6% F7Fst= F
AE YEPRTHE A EA] 5, 2011).

HITHS Al o] Agz2o] Fof HJAdHASt AAZE ez e H
2R EAdE S ol Fo] A Aol RALA R Frkete A tHA
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o ZoltHE Y 5, 1992; Van Iltallie, 1985).
HlZHobesity)S Ad#AAE, GnH, 18,  thASEFF(metabolic

syndrome)¥} 22 T 23S o] Aol (FA#, 2004; Andees et al.,, 2006),
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Rqom I WHOEE L8P Aojay H WP T WPo] AF
H YRS A 5, 1999; gkl drlwkers], 2001; Starling et al., 1997).
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radicaDg} gFch(Reznick et al, 1982). ol Zt5 tiAIEZA I WA &4
Aot Z5&4 93 JE-AAF DT JIdTFS =UWIHCao &
Chen, 1991; Dillard et al., 1978). =3}, DNA, #4tstx]d 9 iz & &
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o] Jta RISFTHEFEH, 2008 He=, 2006, Ames et al, 1993;
Halliwell, 1994; Valko et al., 2007).

o7 AU e ZEd 2o tj@etr] A% WGoem A= &
s B AAE FHFSta Jow, BAHMLE AASE FAE G4
SOD(superoxide dismutase), CAT(catalase), GPx(glutathione peroxidase),
GR(glutathine reductase)s©] <& XHE33 Jdti(Machin & Bendich,
1987). ol wEZEotE HIXT ZF xZ o EASHHA oAbl o)
AN EE AL sk 2EHXRE ASHA7]7] A7 F4E oA~

ol thUi, 1993; Ji, 1999).

Selenium-s)E S2clv =9 BF AAR IS =d 22400 LL,

2315HE A4 2 dSHA B=
S TaAA SANAEE AT FYFE HAsAZIH(Cannon & Blumberg.
2000). =3, LA A A T F4kE A4S AASt F4kE FEH S Wit
AN 71715 FtHPacker & Colman, 1999). o] dx3taxrt 713 =
Vitamin Ex vEZEg ol o EAstAA Z/g4kao] AMurES =
= 283 AaA4 988 Ui, 1996). =3, ks, HAEE,
stgttzt & dEE9 S4NAE AR OE Ao EA 4HEHF
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1) ofxE}lztel(Astaxanthin): o} 2~EFZIRIS ZAA ) 2] &8z carotenoid
Ale] Xanthophyll o] <3l 84 4322 F jonone ring %ol
hydroxyl(OH)7]1 ¢} keto(C=0)71¢] ¥& & 7HA+ 553 2 "o &

carotenoid2t} ] 73t 4tsle S k=t o|g2 A Hold F4kst a9 E

g4kl ® A= SOD(superoxide dismutase), GPx(glutathion
peroxidase), CAT(catalase)s°] o™, o= A A A4 T AAHH
oxygen free radical® ¥r$-A A43FAEROS)Y 4312 &AS AA =
= 317171 fEl, dAlY mEZEE oty sdEely b Ao &A%

o=A, Ao S, 4k 5l 4AEF EFORFEH 222E A

3) A A F}23E(ipid peroxide: MDA): A A" 5 A A+e
A do] Ftstaae] o WAAART G Aol AUAA
AstE S o AVIE 228 A 440l T

4) dFAAE: A& &Ko Fof A= AWY FTHEFe Do, AFE AR
(lipids profile)e. 2= oHA AF, AAA, 7187 Fxo ) B35, F
83 Ao T, & AlZzFxe Alxury FAAREA 9Ee 3o
A2 dEE iy AdARE FAAYTG, triglyceride), FFHHE
(TC, total cholesterol), W% A&¥ ZF# 2dH E(HDL-C, high density
lip-oprotein cholestero), A 4% A&®W ZF# 28 E(LDL-C, Low density

lipoprotein cholesteroD)%-¢] $1t}.



II. o]27 "7

1. ofxEztd

ol ~E}x "l (Astaxanthin)2 Crotenoid#|, Xanthophyll ol <3l= A|-&4 &
Absl EF Z(Miki, 1991), EAFHLS 596.84 g /mlo] ™, CyuHs042] FAF2 3
3,3’ -dihydroxy- 8, g -carotene-4,4" -dione®] F%Z 7}IA 1 Yot =3, B
-carotene, lutein 18] zeaxanthind} Fejstz], tiAHoE2 AHI AAE

T3 ) tH(Hussein et al., 2006).

0] Astaxanthin

Fig 1. Astaxanthin chemical formula

ol 2B}’ 2 backboned] F8 3d4kst AE dF <l phytoenee® FH
A E e (Laura et al, 2005), o]l o}~ElZt®IS] FZ& innone ring

T E =
= =553

Lo
=
<
(@)
—
>
=
O
=
N
o
~
D
@
=8
G
e
N
N
N,
=
1
=)
Q.
D
gl
D
)
ftlo
N
N,
XN
k=l

[}
A

(Guerin, Huntley & Olai- zola, 2003).

ofx~EbRISl A FAksE 2 HO0A FdE =4S AsHA7H,
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reactive oxygen speices(ROS) 2} DNA 3 3 AHES]
8-hydroxy-deoxyguanosine, a8 a A kst &<l
4-hydroxy-2-nonenal-modified proteinS #%+4A]Zlth(Nakajima et al.,, 2008).
ol ~EIIRISY HAE &F Al EETY o8I} IHo SYAAY FIME
ZdaAZla duAde g A o] &S FIUHANA dFdE tAiEdd A
bl ks Al 254 JE2E g43AIda BEausgt(keuchi et al,
2006). TZF, ofx~ERXEIS A A4kEE oA|stal M| FH4ESEA 2~H
< AS3sted GOT 2 GTPY #43 MDAS F7FE Aste] GSHTF+4
SODe A& F7HAA, 2+& Rasitta ¥3thKang et al., 200D).

2. FAarstaael AR A

D gatstaaop g4kstA|

AAE @z, S48 deld EFonRE 2xng Y F

L —
I

o171l &akst AAE Hfstal Atk o= 1xF oI 2214 o
1Mo g2 FESH, 1xZA<Q wojr]He|= SOD(superoxide dismutase),
GPx(glutathion peroxidase), CAT(catalase)®} #Z2 d4tst &47F EA) gt
olE mEZEgote rjHolu Zt A EAFomA, A HoldTs
gkt}k(Jenkins, 1993).

SOD&= Al F/F=4 Cu/ Zn-SOD, Mn-SOD =18]ar EC-SOD(xtracellular
superoxide dismutase)”} A1tk Cu/ Zn-SOD9] - mRNA®} ¥ X = += cDNA
of R ALY ZEY] o]Fo Fow, F= AEWS cytosolo] EA] T
th. Cu/ Zn-SOD9] A9 F7le €4y WMdF 9t A fFotAE, HEZAZo
A= yEl}H(Feaster et al, 1977; Sinet et al,, 1975), Mn-SOD& W EZ X
gjoto] EC-SOD+= EMldwd=® EAst=d o9 Alzd 292 #HEst
Al A A S, A, 1997).
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CAT= H0,& H 08 0,2 F=3F Aoz A ©r o]de activated
oxygen species A WA= d4kst a3E FAYITHDuell et al., 1995).

83 GPxe #AsFAMH0)E BdAA EHO0Z s Byl olyg
A A ks 4=4(lipid hydroperoxides)E hydroxylacid2 ZH3A]7]+=
st (dFel =+, 2000), GSHE vitamin ES 3 v o] 323} Awalke] 3Aaks)l
WA " EFHES A AU E AR TUL 1996).
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7F dol, §7tA wolsde] Hastth. O FrbA &4ks
bl Gaoh o] 1A43 o) el ZIEE= WA HELA FAsiA =,
Vitamin C, E Selenium &3 #Z<& &F<9 4tst Edo HHAE LIy
(Gohil et al., 1986; Sumida et al., 1989), A3 A4t A= F438 F49)
FA AMTEE oA, FE} P4 A AA FEES FTUHAR

1991).

EAEt] FAdatael B

=
Polodsh #e FHALZRE ] ZTALS o @THGSen et al, 1994). =
3]

A A S AFIHHASTS T, 2007; Sen, 1995). o] FA HAALE A AR

T, Gatst 2aE st sl sEH S WA E d ERE E4bskA 9
[e=]
-
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2) FA4rsA A

o
i
Ry

AA o Fafisttta & = e G LE WAV v 52 BS
U STHAE(Sen, 1995), BT A

2!
2 77 s R E2RE AAE Fg ostEe 243 des €27

(03
Ll
ot
ox,
Ql
K
X0
N
R=)
Hd
2
2
ol
(i

Ao w SAMAE AN E HEZEgote] AAMGAZTE W
Z5ojx Yo (Halliwell, 1994; Maxwell et al, 1993), A&7} Aol
S AEU A A BESA "k ol FANAE AT AAY M=
gt A xS FASY HAks AHE o, QA AEY F& t
I e AAo] kst a s g3 WoAARY Fd440 FAo] AUA
Al 2bstE]o] A7 2xA A4V AEEe] EXSAMARS 233 A
of Azl HESS ZZsle] HArE A Ao HE4HE<l MDA(malondialdehyde)
T 27 2 &3S 7FH gt (Tapple, 1983; Quash et al.,, 1987).

MDAE= A& FH4tste] A Foln, 4tstd A-AES dofetr] fa 433
AREZ ARSI o, e MDAWE S Aoz 2 A al
sle] d=& % rhektk(Noberasco et al., 1991)

ottt
oX,
of

)

AA 7} EoldE 4th Fol oF 2~5%7F I a4 FHEQD Fibstgae)
Hakstgizd g9 Fasign gy 2o 2R d8E u dATRY s
o] FA Xate= HAE JHAA HM, ol & BRI HEHE FASHI
® tH(Fridovich, 1978; Ji, 1996).

ol A TFHHoIY EHFES EEA
S, AAE = AA 29 4k A £4o] FH wbgola Yot 1
9o A WA rjdez2E ATPATA S 3 ZzZA8 AW 23S E3)] 9

Zolxm, T WA 7]AL & d(ischemia)-A & F(reperfusionN s & 4+ Ao+



(Cao & Chen, 199D). 18]a Al WA 7Moo 2E 502 JHH FopRl Y
HE AFAA FE718 EAsHA gckUewett et al., 1989).

A3 TR At mEFZEgot 9 A77F SFUEH =42 A4
& o] &EC] FUHE I, oo FAMATH AAH{SIL RESHA FUHE
3 B s okDavies et al., 1982; Packer, 1984), ol & A A4k o} 223}

qhstel A g9l FUhe AbskA 2EXE FEste] WA E] Vse A

A

SAZ, AFEY, BH AFH W, NEH FFE, 4F HES, 9
4, A, A7 AAR, NRY, DAY, TR, B 49 2 4
A B Fo WA YUOE wsh} 74F AWS FRIALDH, FS

A e T AAE AR FEAC o8 ATPe =&
SHAEY. 57|25 SFHE FaE T N AR of 2%9 AHAe}
A3tste] superoxide radical(O2-)E &4 tth(Freeman & Crapo, 1982). 1
(ROS)E A stA drhChance &
Boveris, 1979). =3, 2 ZE9 &5 vE Z=gole o 47 2 =

Aol abnol§Ee] A5AAY] WEo] FHRae HAHA DL F7447)

T AEH AANGS FI) BHALF

o

BASHE Aot A4tA XA 2ZAEd 714" 4l & A (xanthine
oxidase)= ZFZAZ WoA XolA BHAFHE 7|46l oz BE Lwikal S a4

=& 3 A3hKanter et al., 1985).
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5N EEsTFdAs Ho Jerd dwd a4E 43N Al
e Zgoled 7R A ATPEFIE S o 74 Ftk(Meydani &
Evams, 1993). o] #& ©@¥d g4+ 74" @848 Aslas= M

ANA SER ABFE LU0

b

SFTE AFSa, AAMEze £4S 48 F A o=
G AS 2R 4 9th(Meydani & Evans, 1993). o] &3 £4
2RI o] Ho] AFH IMAZRE d FHE FE5H, F44L TS
I A A A, 55 S ©id ARsE SAAIA dEEe] JlERd
(carbonyDs =5 A=A THWitt et al., 1992). 45344 L% 3 &
T3 A AEF oA BAE 2218 HAHolgtn & 4 9 HPetrone et al.,
1980).

o
P
o

rlo

=3

¢
.

2-4 FHe 9 1A

5 A F 7HH SRS 52 S0l AR e oduyA
7l flal, @/RE AL 1o gduiel ALY s X7
FHe| Zetvl o] A r)4tsle} F4 ol i a4t E ZHul4 4bslo) o) &
Aata7t A= =d(eweet et al, 1989), A7|4tsto = B84 A0 3

i
ofd
il
%
N

o]Fo] A= FX ATEES o F de 7179 stvheltk(Uenkins &
Goldfarb, 1993). &% A @9 sFL2 &Fdte 5 JTHA 3, F
2, & T AEEHE A o] §Eo] AUHF R So= AAE Y s,
2 {E7I7E A, AAzAe &S F7HAZIA ddkMcCord &
Fridovich, 1988).
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m. A+
1. S04
B AT g@AE SAIA, B, CHol AFsta gom, BMIZF 25(kg/m?)o]

Q) 300 MR 31We AR HAsdt BE A7 gaAEe
59 ANHE Z2add AeHo Fofatynh wd, 64U o
B 9 WoF B¢ AANA 2m, 24 A Aol O B A 2 2

AH AP B e AEE FEH £ oM, AT JAE =
=

B A7e) AP FALEE) 89, ol 2ERUIFW 89, BFLFI
ol ~EbREl TE(CA) 89 0 TAg) Mwatyon], o

dAEe] WA H EFe <Table D3} 2.

el
o
)
3
of
us
E?_lg
Ao
off

Table 1. Characteristic of subjects (M=*SD)
Variables Age Height Weight BMI %body fat
(cm) kg) (kg/m?) (%)
Group
35.63 173.06 84.94 28.35 25.98
P(N=8)
+1.06 +44 +4.54 +.83 +1.42
35.25 173.66 85.56 28.34 26.28
ANN=8)
+1.67 +4.58 +6.41 +1.22 +1.56
33.86 173.96 87.69 27.45 28.97
CE(N=7)
+1.95 +5.71 +4.03 +2.23 +5.06
34.00 174.01 84.16 27.77 25.55
CANN=8)
+2.07 +5.52 +5.48 +.55 +.70
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2. AFA=E

B AT Bxg D4y 93 AT "AAe Fig 2o AAW st 2
=}
SHEN
AFFRAT | RREUZA
Pre-TEST
=3
=Y 53 £330/ 737
U IEE] N, ME, NEE S
EEIEE] |ADE MMDAE S
AT QYT MP-HRLH(BMI>25%) 318 RN
SHIR(P) OfAEIEITB(A) S22 R(CE) DRSO AEITIE TB(CA)
89 3% 79 8%
ST E TE (A), . SHEBaB(Cn),
R 25+t AEREIIR(CA) 22 S+ O AEIREIIB(CA)
~ ™) (— =S8e5c s0Ed 7 332 )
capsule FEI2 FHL2LF(60~65% HRmax2
ofAEFREI8mg SFYESL FFML 208)2
°r8 / Me(4mg > 2%]) ME25(1RM2 60-65%2 S5UT 10rep/
Yy My 1setd F 3setE2 TN 408)2 93 X &5
M/ 10EMe| AERE MA
. J A J
8%%
Post-TEST
573
=Y 5y £/ 8337
Ll - NF, MF, 1Y 5
F T ] GMTE, MGRE 5

-

A=A - SPSS 20.05W(Package) ME

!

Fig 2. Desing of study
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%1

r

3% 2

w
AN

E Aol AgH &4 =& (Table 2>} 2t}

Table 2. Equipments of measurement

. Model
Variables . Part of measurement
(Company, Nation)
Physique neoGMTEC(Korea) Height,
Al-Jaser Weight
Bod Body weighy, %Tissue fat,
0
Y, In-body 4.0(Korea) Lean mass, Fat mass,
composition
BMR, WHR

_17_



4. of2ERE HAYE N EFes T2OH
D ot2etztele] H8F3 48 R HAHATH

Food and Drug Administration(®] =2} 3% 2] oF=1)7} A Alsl= of 2B &

19 AAZFS g 2000kcale] 4SS AHAHAst= A 7= =2, fjd 8mgd A

ot AL AAsIY, B AFo| A= JAol A st 9= capsuled H 9
o} ~E}LHEI S 8mg(4mg# x 23] (o} | AY)H

=

12 853 HAN=E 3

o, of~EpdE ] BE&, 74 A& <Table 3>3 Zt.

Table 3. The composition of Astaxanthin

Component content parmaceutical company
Astaxanthin(1capsule) 4mg Jarrow formulas
Placebo(1capsule) flour 100% Jarrow formulas

Darly value not estabished
2) Edes Z2O9H A=A

B a3 g d@aE SAA, B, CHol AFsta 9o, BMIZF 25(kg/m?)e]

|
!
r-{o
Ll
o

(CE) 793} B &5+o}f

HaER AFLE B
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A 59 YA AEFLS ACSMQ006)o A dAAst= 4 300kcal=

Aom™, ACSM(2000)2] metabolic equationS o]g&3le] Z2d AR

< AarstAth =3, Karvonend2(1957)9] whet 60~ 65%HRmaxol 3 93}
TE =S Y. 342 tha<Fig 3>, <Fig ¢ 2o

rr

METs 34

{METs x 35 x MF(kg)} / 200 = kcal/min

Fig 3. Metabolic equation

Karvone 324(1957)

RENMS = (HGNYS - TN NHS) x 2F E(%) + AN NEe
A2 = 220 - Yol
AYN NS = MAD YEOIN BYNHS

Fig 4. Karvone method

2) YT

o =

1IRM &4 &% %5 (Shoulder Press, Squat, Leg Extension, Leg Curl,

AN

Lunge, Chest Press, Lat putt down, bench press, Pec Deck Fly)= (10Rep
/1Set) = 3Set A A3}

1IRM(One-repetition maximum)e] ©9l&= kgo= AR or, 1IRMS
60%~65% = Ar=stAth. SAS Ml ste= A=E AU H, 47 F
IRM test2 A F4ste] A4=E3 &5 EE s Z219d HEAA

o}
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tol AZstdet. 242 <Fig 5> &

ol

1RM 48 FPA (Brzycki, 1993)

1RM =[Wo x R x 0.025]

Wo=8° &8 FH (7-83 #8230 W58 FH)

R =B8R+

Fig 5. one-repetition maximum

QD EF 2 Z21Y

Betes 2 798 (Table 4>} #t}.

Table 4. Exercise training program

. . . Exercise
Exercise . Exercise Exercise .
rogTam Exercise types intensity fime duration &
progr frequency
warming-up stretching 10minute
aerobic . ,
i treadmill 60~65% HRmax  20minute
exercise
(Dshoulder press
@squat
Qleg extension
leg curl 60~65%
Resistance @leg . 8weeks,
_ Blunge 1RM 40minute 3wk
exercise w
G)chest press 10rep/1set=3set
®lat pull down
@bench press
®pec deck fly
cool down  stretching 10minute
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5 AAEE 5 B4

A= SAA, B, CPoll AFstar 9o, BMIZF 25(kkg/mHe] A<l 30T
31 e A+ A=A AA 43 dap 5 A fdadd

B Ul A]
1 B A7 B9k ANHE Z2 o)

QLA = e}

MEoZ Foigith

2 AN A

e A8 sbEe WS wEs

APAES] A=A
Z + A A "H(%Fat) - A1 A ndex)E ¢
(Al-Jaser, 2006)2] Inbody 4.0(Biospace, KOREA)& ©]-& 3}

A2 4 (Body Mass

2) Y £4
(1) &4ksta 4 SOD(superoxide dismutase)

yE XAste Colorimetry HAFH O = Superoxid
USA)E AF&3stdth. AF8=E"-2 VERSA
ZAE9E U/mZ AHE3HS

O 1=

SOD= A&
Dismutase Assay Kit(Cayman,

Max(Molecular device, USA)E o]&3lg o,

o}
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(2) 343l a4 GPx(glutathion peroxidase)

rlo

GPx:= &S W5 RAI & Colorimetry analysis# oz Alg&=d
VERSA Max(Molecular device, USA)E ©]-&3}H o m, A ARA 2k Glutathinon
peroxidase assat kit(Cayman, USA)S o] &3ttt A w9+ nmol/min/mlZ
ARE-3FA T

(3) #4+3}2)4: MDA(malondialdehyde)

MDA°] d&g W% RIS Z, ELISA(Enzyme-Linked Immunosorbent
Assay) ZAAH O ® o]&, OxiSelecttM MDA Adduct ELISA(CE; BIOLABS,
USA)E AH&3tth AF&=d-S VERSA Max(Molecular device, USA)E o] &
st o™, 4TS = pml/mgS AFE3FA T}

4) dsAx4

Venous bloodZ SST tubeo] &3 &, Clottings 3}7] sl 307 A
£ x & 3000rpm(2000xg)oll Al 1082 &
< Microtubeol] 0.5ml o]4 2713 -20° C o]alo] RAZT} o]2jd W o
=2 Triglyceride, Total-cholesterol, High density lip-oprotein cholesterol, Low
density lipoprotein cholesterol Enzymatic Colorimetric Assay®'H o 2 12
3t th. AH53 B4 4H| = Modular Analytics (Roche, Germany)E o] &3}

24890
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B Ao Axes SPSS 20.0 £4 packageE o] &3t z+ dEE HFM)
¥ HFHAED)E rEsA oM, FAYRA wE IFE Aol= paired
t-test2 HSeAoh =3, JAGIE Al7eF Aol HFTS AT dotRy] At
of HlEZ=x BB AM(Repeated Measure of ANOVA)S AN FH oM, ALS
7 Z(post-hoc)S Bonferroni7| < &390 =3 RE EAZ FoFE=

2 p<L05E AR EA T
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A7 A%

DAH A - Feo 1F3+9 SOD(superoxide dismutase)e] =}o]

BMIZ} 25(kg/m*)el Q] 30t) wiwbd4 3198 SA1EEP) 89, of~ehdt
HdI5A) 8%, 55 15CE 78, s +ol2EE 15(CA) 852
2 U O5E 4 A - Fod wE SOD AolE 43 A= <Table
5>, <Table 6> 18] 1 <Fig 6~10>3} #t}.

Table 5. The change of SOD according to each four group (Unit U /ml)

Pre 8weeks

Group t-test
M=£SD M=£SD

P(N=8) 2.93+.40 2.89+.34 1.529

A(N=8) 2.81+.60 3.48+ .47 2.925"

CEN=7) 2.98+ .48 3.55+.45 4.037"

CANN=8) 3.12+ .43 3.54+.27 2.685"

Mean+SD, *X.05, **X.01

{Table 5>°lA uyehd nEe} o] FAIFS =4 A SODsEx
2.93+.40U /ml A 8F % 2.89+£.34U/ml = AR oH, F23 Zol&= U

EbUA] Fdth of2ERRRIOES 54 A 281£.60U/mlolA 8F ¥
348+ 47U /ml 2 F7Fstd o™ o3 Aol7F YEFRTH(p<05). =7, EHoh R

E089 AL =4 A 298+ 48U /ml oA 8F3F 355+ 45U /ml B ZE713Y
o, 93 zo]Z YEHTGp<0D). BT+l AEIFNE =

o
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A 3.12+.43U0/ml oA 85 F 3.54+.27U0/ml E F7Ist o, Fo3 Aol &
LR EH(2X.05).

Table 6. The result of repeated measure ANOVA on SOD

Source S5 ar MS F post-hoc
Group 1.592 3 531 1.859
Error 7.709 27 .286
Time 2.533 1 2.533 26.207"" e
Group 1.193 3 398 4115
Time
Error 2.609 27 .097

*K.05, ***K.001, e= pre, f= 8weeks

<Table 6>°14 SOD WHEZ74 FAEME AW A3z, 254 e 75
FHFELENE FIF Aolzk dehdA ekgkh. 2y A6 e
BIH(F=26.20M= WS Fg AolE YEMHNoH(p<00D), IFH FHAYI
ol @ Asag A E(F4.115) 93 2Fo] S JEFH T (EK.05).
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U/ml
35

32

29

26

23

pre Bweeks

Fig 6. The SOD change of
control group

U/ml Kk

35

25

U/ml

I
35
3
25 I
2

pre Buweeks

Fig 7. The SOD change of
astaxanthin group

U/ml %

pre Sweeks

Fig 8. The SOD change of
combined exercise group

. |
3

3
25 I

2

pre Sweeks

Fig 9. The SOD change of
combined exercise + astaxanthin group
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U/ml

3.7

3.3

2.9

2.5
P A CE CA

Fig 10. The difference of the SOD according to each four group
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2) A4 A - F9 1879 GPx(glutathion peroxidase)?] =}o)

BMI7} 25(kg/m?)e] el 30th ®
HIE0) 87, BELEIFCE) 79, BEeErol 208 15CA) 850
2 Yol 2EE =4 A - 3o w2 GPx9 o] B3 A= (Table

7>, <Table 8> 1¥]aL <Fig 11~15>% Zo}.

—_

Wy 319 e BAIEEP) 8, obzeha

Table 7. The change of GPx according to each four group (Unit :nmol/min/ml)
Pre 8weeks
Group t-test
M=*SD M=+SD
P(N=8) 143.73+24.83 143.05+24.22 118
A(N=8) 162.89+23.83 171.05+29.31 574
CE(N=7) 149.26+24.01 163.79+33.8 1.705
CA(N=8) 146.93+ 36.88 157.89+39.41 4.530"

Mean+5D, **K.01

(Table 7>elA Yebd nie} o] EAIES =4 H GPxEEE
143.73+24.83nmol/min/mlel| A 8F & 143.05+24.22nmol/min/mlZ 743
o, F9% Aole UEIUA @y of=ERIEIFS] Af 4 A
162.89+23.83nmol/min/mlel| A 8F 3 171.05%29.31nmol/min/mlZ Z7}8FH
A9, gk Aole YEREA @gten, EdREIE 9A FAH A
149.26 +24.01nmol/min/mlell 4] 8% 163.79£33.8nmol/min/mlZ F 7} A 1k,
Frolg Aol YEtUA skt Iy BEE+otRE’ OFd A 54
A 146.93+36.88nmol/min/mlell A 8F % 157.89+39.41nmol/min/ml= Z7}3}
Rew, wg- frol AolE HEFATHK.0D).

\
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Table 8. The result of repeated measure ANOVA on GPx

Source SS ar MS F post-hoc
Group 4583.999 3 1528.000 1.002
Error 41158.707 27 1524.397
Time 1049.287 1 1049.287 3.412
Group> 486,957 3 162.086 527
Time
Error 8304.110 27 307.560

<Table 8>e14 GPx WEZ4 TH4ENL 49 A3, 1§ BE FI
HRL002S ZAAZ ] ME FENEIADANA BT F
B gkth ER, I§3 AV Y BE FE4E BHAESDE
FOl@ Aol B EhiA eksheh.
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fmol/min/ml

150

145

140

135

pre Sweeks

Fig 11. The GPx change of

control group

nmol/min/ml

165

15

145

135

pre Bweeks

Fig 13. The GPx change of
combined exercise group
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nmol/min/ml

180

170
160 I
150

pre Sweeks

Fig 12. The GPx change of
astaxanthin group

nmol/min/ml

*

165

155
165 I
135

pre Bweeks

Fig 14. The GPx change of
combined exercise + astaxanthin group



nmol/min/ml

170

160

150

140

130
P A CE CA

Fig 15. The difference of the GPx according to each four group
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2. HAreA A

D AR A - ¥ 1H3H9 MDA(malondialdehyde)e] o]

BMIZ} 25(kg/m%)el 32l 30t ®Iwhetd 319& FALFP) 8%, otzg
RI50) 89, BF}EEIHCE) 79, BReE+ol2uHE IE(CA) 8o
2 e 258 53 A - Fo 2 MDAY AolE £ AFE <Table

9>, <Table 10> 1&8] i <Fig 16~20>3 #Zt}.

Table 9. The change of MDA according to each four group (Unit :pmol/mg)

Pre 8weeks

Group t-test
M=£SD M=+SD

P(N=8) 2.53+.76 2.76+ .87 1.351

A(N=8) 2.17+.66 1.66+.37 2.860°

CE(N=7) 2.11+.57 1.89+.50 .730
CA(N=8) 2.57+.61 2.16+.66 56237

Mean+5D, *X.05, ***p<.001

=

(Table 9>ollA yebd uHiel o] FTAZFe 54 A MDAsE

rr

2.53+ .76pmd/mgol Al 85 T 2.76+.87pmd/mg o2 Z7}EF o, o3 x}o
= UehdA Euth ofxelElIEE =4 A 217+ .66pm/mgoll A 8F F
1.66+.37pml/mg &2 A oH, Fo|d AolE UEFATHK.05). TEvt
BgeEI159 A9 =4 A 211+ .57pmd/mgol A 8FF 1.89=+.50pmo/mg

2 gastgod, Ro% Aole dehix agth BEEFroliBRUIE
S

o
2
=2

S fo @ Aol ERYTHK.00D).
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Table 10. The result of Repeated Measure ANOVA on MDA

Source S5 ar MS F post-hoc

Group 5.234 3 1.745 2.565

Error 18.365 27 .680

Time .788 1 .788 5.106" ef
Group 1.222 3 407 2639

Time

Error 4.169 27 .154

*X.05, e= pre, f= 8weeks

{Table 10>°14 MDA ¥1&5Z=7 A4S A9 E A3, SAHA7] @&

EH(FE5.106)= T Aol WERHH(K.05). Iy IF BmE T8
FH(F=2.565)= ol ztolE UEhlA Fted, IF3 SAHANI 9
B AEAE &3 (7526395 T3 2ol YEhA LT

=

i
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pmol/mg
35
3
25
2
L5
1
pre Sweeks
Fig 16. The MDA change of
control group
priol/mg
3
25
2
15
1

pre Sweeks

Fig 18. The MDA change of
combined exercise group
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pmol/mg

25

L3

pre Bweeks

Fig 17. The MDA change of
astaxanthin group

prol/ng ik

3

25

pre Bweeks

Fig 19. The MDA change of
combined exercise + astaxanthin group



pmol/mg
4

P A CE CA

Fig 20. The difference of the MDA according to each four group
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3. ¥35A4
DAA A - 39 21539 TG(triglyceride)®] =]

BMI7} 25(kg/m?e] el 30th BiwbdA 31M-S EA1EEP) 89, olx©elx
BI5A) 84, Eg+515CE 74, Eg&s+ol2~elzEl 15(CA) 8% o
2 Uyo 258 =H A -3 wE TGY o= B3 Ay <Table

11>, <Table 12> 18] 31 <Fig 21~25>3} Ztf.

Table 11. The change of TG according to each four group (Unit :mg/dl)
Pre 8weeks
Group t-test
M=+SD M=+SD
P(N=8) 159.14+£23.21 163.64+17.58 1.339
A(N=8) 177.01£16.61 169.21+20.02 2.755
CE(N=7) 156.90+24.23 138.64+29.23 5.218™
CA(N=8) 177.08+21.46 161.48 +20.93 11.917°

Mean=SD, *<.05, **X.01, ***<.001

<Table 11>AlA YEeEG nlel o] EAIZY =24 H TG
159.14+23.21mg/dl ol A 85 ¥ 163.64+=17.58mg/dl & F7}etH o, {23
2ol UEhUYA st of2BE IFE2 54 A 177.01£16.61ng/ dl ol A
169.21£20.02mg/dl 2 ZAstH o, Fog ztolE YERATHK.05).
+24.23mg/dl | A 8FF 138.64+29.23mg/

kr
rr

adtgon, W % Mol LKD), BEeFrol st
a5 A4S &4 A 177.08+21.46mg/dl ol 4] 85 $ 161.48+20.93mg/dl = %+
astgon, WS fo% 2ol S LrEhITHX.00D.
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Table 12. The result of repeated measure ANOVA on TG

Source S5 ar MS F post-hoc

Group 8481.951 3 2827.317 6.026" b, ax axd

Error 12668.596 27 469.207

Time 1091.259 1 1091.259  32.161° e
Gfﬁlrln%x 675.911 3 225.304 6.640"

Error 916.134 27 33.931

** K01, ***K.001,
a=placebo, b=astaxanthin ingestion, c=combined exercise,
d=combined exercise+astaxanthin ingestion, e=pre, f=8weeks

(Table 12>°4 TG ®tEZ4 Z4EA S 4¥E 23, 250 wE F&
I(F=6.026)0= ol Aols UEW S
(F£32.161D)% % §-2]3F 2102 e

A

H(K.01), ZAHAAN A e Faz
TH(z<.001).

=3, 2FF A7 o) WE FEHLEIF6.64005 wS Fold
ztol & YERATH(K.0D).

-
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Fig 21. The TG change of
control group

**

pre Bweeks

Fig 23. The TG change of
combined exercise group
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pre Sweeks

Fig 22. The TG change of
astaxanthin group
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pre Bweeks

Fig 24. The TG change of
combined exercise + astaxanthin group
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Fig 25. The difference of the TG according to each four group
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2 AH A - Ze 2579 TC(total-cholestero)e] x}o)

BMI7} 25(kg/m*e] el 30th wiwbdd 3192 FA15(P) 8%, okzehzt
HI150A) 84, B 15CE 74, B35 +ol2E7EI1F(CA) 8H o
2 YUgo aFHE =4 A - Fo 2 TCY =HAolE EA3 A=<Table
13>, <Table 14> =18 3 <Fig 26~30>%} zt}.

Table 13. The change of TC according to each four group (Unit :mg/dl)

Pre 8weeks

Group t-test
M=+SD M=+SD

P(N=8) 195.99+12.54 197.66+10.60 .930

A(N=8) 213.95+18.51 209.59+18.70 3.497"

CE(N=7) 201.79+11.62 190.21+10.66 4.580"

CA(N=8) 200.97+18.51 193.30+15.51 4.364"

Mean+5D, **K.01

{Table 13>9]A UYelY nHet o] EAI129 =4 A TCx

b
rr

195.99+12.54mg/dl o A 85 & 197.66+10.60mg/dl 2 F7latl o, #
Apol= YERYA] @9kt of2ERRRIOE AN 4 A 213.95+18.51mg/dl
oA 8F % 209.59+18.70mg/dl & F7}stgom, o3 o7t YElth
(KOD. HIFsiFdAdes A A 201.79+11.62mg/dlelA  8FF
190.21+10.66mg/dl 2 ZFA&stH o™, w-¢- F2od Zol& YEFATH(K.0D). =
&, EFEErolaeRl 1 9A 54 A 200.97+18.51mg/dl oA 85 F

193.30+15.51mg/dl & Z+&3tH, m$ 4993 2ol S JEFATHK.0D).

-



Table 14. The result of repeated measure ANOVA on TC

Source S5 ar MS F post-hoc
Group 2713.931 3 904.644 2.047
Error 11930.379 27 441.866
Time 466.044 1 466.044 35.509™" e>f
CIOUpX 358570 3 119.523 9107
Error 354.362 27 13.125

***p< 001, e=pre, f=8weeks

(Table 14>6]4 TC ¥WHEZ4 RARNS AdR Az 250 B2 78
F(F2.04DE Fo3 o7k vehgA] @gkou, A sd w2 Faz
(F=35.509)8} 123 Z=HA7] 7to] W2 AL &3 (F£9.107)0)A o<
frol@ 2ol S UERATHK.00D).
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Fig 26. The TC change of
control group
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Fig 28. The TC change of
combined exercise group
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Fig 27. The TC change of
astaxanthin group

mg/dl
225

200

175

150

-

8weeks

P

Fig 29. The TC change of
combined exercise + astaxanthin group
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Fig 30. The difference of the TC according to each four group
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N HAH A - F9 21E3Fe] HDL-C(high density lip-oprotein cholesterol)
9] z}o]
BMIZ} 25(kg/m?)el 4l 30t wiwbdA 319 BALEP) 89, of~Ehx
HI15F0A) 8%, EFes1FCE 78, 5F& 15(CA) 8o

= U] 1§% 24 A Fo] E HDL-CO Hol& BHE An:
<Fig 31~

offt
+
g
>4
o
}i
m

<(Table 15>, <Table 16> Z1&]iL 3503} 7t}
Table 15. The change of HDL-C according to each four group (Unit :mg/dl)
Pre 8weeks
Group t-test
M=£SD M=SD
P(N=8) 39.61+5.04 39.54+6.21 .062
A(N=8) 41.70+3.96 44.36+3.49 6.506
CEN=7) 44.37+5.63 46.40+5.21 2.075
CA(N=8) 41.70+3.58 43.78+3.25 56347

Mean+5D, ***pK.001

{Table 15>eA yehd niet o] FAIFS 4 H HDL-Cs =
39.6145.04mg/dl | Al 8F & 39.54+6.2Img/dl & 23 2po]7} JERA @
et ol ~ElHEIIELS =4 A 41.70£3.96mg/dl ol A 85 F 44.36+ 3.49mg/
dl®2 F7hstm, vl {FoJ3 2ol & YEPATHK.00D. 12y 535 1%
o] A% =4 A 44.37+5.63mg/dlol A 8FF 46.40+5.21ng/dl 2 F7}8F L
U, fod ol yEUA gkt BEEE+oliE RO E SH
A 41.70+3.58mg/dl ol A 8F ¥ 43.78+3.25mg/dl & Z7}stH, W% 23
Akl & YRR TH(zK.00D).
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Table 16. The result of repeated measure ANOVA on HDL-C

Source SS ar MS F post-hoc
Group 258.627 3 86.209 2.124
Error 1095.874 27 40.538
Time 43.310 1 43.310 18.271" e
Group x 17.160 3 5.720 2.413
Error 64.000 27 2.370

***K.001, e=pre, f=8weeks

{Table 16>°|4 HDL-C ®rEZ4 EAEHS A4HE A3, 25 @&
FAEJFE2120= w2l Zol7F YEtUA ke, a5 SAHA | 3
of MmE 458 AH(F241DE 7o Zpol7t YERUA gkt

a8y A7 e FERF1827TDE Wg Fog ZolE YERT
(2<.00D).
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Fig 31. The HDL-C change of Fig 32. The HDL-C change of
control group astaxanthin group
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*ik
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Fig 33. The HDL-C change of Fig 34. The HDL-C change of
combined exercise group combined exercise + astaxanthin group
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Fig 35. The difference of the HDL-C according to each four group
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) BAHA A - F9 2FIS LDL-CUow density lipoprotein cholesterol<]
2ol

BMIZ} 25(kg/m®)e] /el 30th wiwhdsd 319 & TAILFEP) 8%, ofz=ekxt
HI150A) 8%, 5de515CE 78, 5 +ot2ER1&5(CA) 8H o

2 Yol 18w =% .%o wE LDL-Co #ols BEAH A
<Fig 36~

4
rlr

<Table 17>, <Table 18> &1 40>3} 2t}
Table 17. The change of LDL-C according to each four group (Unit :mg/dl)
Pre 8weeks
Group t-test
M=+SD M=+SD
P(N=8) 156.84+12.79 158.92+10.28 690
ANN=8) 138.85+15.99 138.38+13.88 260
CEIN=7) 132.47+19.07 114.77+18.39 45117
CA(N=8) 134.82+17.64 120.59+15.12 5.273"

Mean+5D, **X.01, ***p<K.001

<Table 17>olA vEhd uiel o] FA1FS =4 H LDL-Ce:e
156.84+12.79mg/dl o] Al 8F % 158.92+10.28mg/dl & Z7}3tgom, fo3
Zbol= YEUAl Tt ol ~ERRIRI IR SA A 138.84%15.99mg/ dl ol A
83 % 138.38+13.88mg/dl & ZFAFFo), €93 ztol= JEhbA eFghth
a8y EFeEaFY A4S 34 A 13247£19.07mg/dlelA 8FF
114.77+18.39mg/dl 2 Zr23t@om, S &8 ols Jehidoh(K.0D), =
3 EBEEErolEdd g 54 A 134.82+17.64mg/dIolA  8F F

120.59+15.12ng/dl 2 ZF2ast w9 727 2ol & YEFIT(K.00D.



Table 18. The result of repeated measure ANOVA on LDL-C

Source S5 ar MS F post-hoc
Group 10899.150 3 3633.050 8.076"" a>c, axd
Error 12145.423 27 449.830
Time 887.393 1 887.393 275117 e>f
GIOUPX 1110.137 3 370.046  11.472""
Error 870.903 27 32.256
=% ¢ 001,
a=placebo, b=astaxanthin ingestion, c=combined exercise,
d=combined exercise+astaxanthin ingestion, e=pre, f=8weeks
{Table 18> A LDL-C 157 44 e A¥E A3, OFd &

VERATHK.00D. =F, I8F ZHAI] 1)

(FF11.472)% Wl § /2l 2ol & YERRHTH(K.001).
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Fig 36. The LDL-C change of Fig 37. The LDL-C change of
control group astaxanthin group
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Fig 38. The LDL-C change of Fig 39. The LDL-C change of
combined exercise group combined exercise + astaxanthin group
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Fig 40. The difference of the LDL-C according to each four group
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V. = 9

(CA) 8 o=r 729 AEF £, 853 9%l EF&e(FitLsd A3

T8l §4kskA 9l of ~ElREI(Astaxanthin: 8m@)S A FHAIZ H,
AW P48 4(SOD, GPx)eol A= #H4kstA A (MDA thek o] &z
2 IZFAA(TG, TC, HDL-C, LDL-C)ol tig WH3lE a7 9s) & 43

2 ANsE

1 5253 ol2etztlY 4H7F F4sa L4 R3S A HAE F
Kl

Fabek Al A 2 G ofuol A QA AET 5 FAFsL Ae A"l &
dakdeol os AUAA AstEo] A 224z A daE & Ao
(Quash et al., 1987), Al=Z9o] ExspAL4bg 93 Ao A3}t vbg
S R3S HsA A HFAHERJ MDATES o] F7id As T
$ttH(Quash et al., 1987; Tappel, 1983). o]l= AME 9] 488 &4 5& °F7|
ANA =ddolet 739, & T4 o8 7HA AW dHHNIES FTHAIH.
£3], A48% 255 & A5 bhav o] FA4E oF 10~208) 71A] F

Netr] WEe] AEA AEHAS Guste] AZAT AA, U EH Ao

FE 2225 AZ F As BorAd FAE AAE Easta don,
ko)

FAFAAE BaF, BlELF Por|Hoes FETH.

M

F4kst 84+ SOD, GPx, CATE°] FIE

i
[
)
o
lo
N,
i)
o
g
N
BN
N
2
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B oATelAE oled FAs Tated W FHE FAT] 95
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B3 37t g sl e 54 A - % SOD= 0.57U/ml 57}t
or, wWf  FYF  AolE  UEWAHEKOD. Y GPxe
b ztol7F yEtUAl dgken, MDAE
0.23pmd/mg st o, F2o|d Aol YEtUA S

5
ol= A (2010)0] 9F7He] HAAE 2ASE iAo R BT A=
%

—
=~
($)]
w
=
3
o,
g
=
=)
olN
N
ol
2
o L o
AW
Ho
lo
ol

sH4kslE2 2 Vitamin C, E glutathion, thiolse} %
oA AFs) ok 3THGohil et al., 1986; Sumida et al., 1989). &7(2008)
9] AFoAE 3F7+9 Selenium3d Vitamin E¢] EAH7} A as
(SOD, GPx¢ Z7t¢ H4ksxd(MDA)S] 4 &3E B oH,
Viguie(1989)+= 8%t 10mge] p -carotene, 1000mg<e] Vitamin C, 800IU<]
Vitamin E¢} 1318 &S W AXE A3, HA Aol nlet] <59 &

dol EoEdttal B sttt "= FDACIA = Hl &4 A2 4t

rlo

off
iy
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il
(X
ol
o
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o
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gt o] Vitamin EXRT ¢F 80~1008fA = © HAYt R3S H(Di
Masscio et al., 1991), 5% membranesol Al = #o] 23S RIdE 59
o] 100~500W) A= ¢ =ohx R FoH(Kurashing et al., 1990). o} ~E}zt
gl gakste > H,O00 9 /e =4S Ak 71™, reactive oxygen
speices(ROS)¢} DNA 33 4F&E<Ql 8-hydroxy-deoxyguanosine 12|31l A& 3}
2+3}EQ1  4-hydroxy-2-nonenal-modified proteing 7+AAlZ1tH(NakaJima et
al., 2008).
B AFolAe 8F3 olxEldEIIFe =4 d - &

7FeFR 2 m(X.05), MDAE 0.51pmd/mg Z&3tH Fost Aols Yebdoh
(7X.05). 28y GPx& 8.16nmol/min/ml F7}stH oy /23 ztol= YERY
A U

H 8F EFE&E+otAEIROFANAY FA A - 3 SOD+= 0.42U /ml
(X.05), GPx¥& 10.96nmol/min/ml Z7}3sl™ wj$ F93 xto]S et
(K.0D. =3, MDAE 0.4lpmd/mgl & ZHA3stH, w9 {23k xfo]lE YUEW
oH(K.00D).

rok

7F o FosA ZadS e ATH(K.05, K.001). o], Kang 5(2001)

2RI 4 F 7 MDA F71E oAt GSHE3 SODe| &4 & =

7FAIZITk AL B39k Sano 5(1997)9] dAkskAl AFH7F 2F o= dAd"E ROS
=

E AAFoz=A Az 453 E4e AN E Hurt & A9 2

AgA oz 837+ 30U HIvhgA 319 EAIEP) 89, ol~EAEIE
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2. BHLFH ctiEbRRY 4A7 BFAA HAE 9F
WEAde FH2HE, TU2HE v, AN, FAAT L §

AGAakst o] S7EA R ek, Adu e FH2EHE, AAA, AT
K

-~

2o o 7 A3 EA adE 49 EAE S oh(EbA

A S7te AE® A8 78 9o =2HAH F, 1999, 974
312 7143 A= AR delA ¢lon, Hargreaves(199DE d = 29
HE, A%, Ads Ao dZyg g g Ao ddeRddsy &

[>

B AFoA 8F3F TAIFS & H -3 TGE 4.5mg/dl, TCL 1.67mg/
dl, LDL-C& 2.08mg/dl Z7}stH o™, HDL-C 0.07 mg/dl Z4AE YEMH,
BE fo% Aol UehtA ettt

8+ HEFEFIFS =4 A -F TGe= 18.26mg/dl, TCS 11.58mg/dl,
Tng/dl AaSE oW, BF o3 f@ o]E UebAThpdoD.

17.
121 HDL-CS 2.03mg/dl Z7}8tg O}, §9)8F atol= UELbRA] &t

II
AN

ol &5 (2008)7F 40, 500 FUAAL o 1253 B
2 4AF A% BFAW TCS F7bsh LDL-C| #ol@ 4% Busgo
o, 2470000 wlw Fd
1 A%, BFeEFA LDL

ol

tEdg ol

—

R

=
-C&

o]P=(1996)° AAHe WEoeE FALEsIH AFAH THE S HAT
=l

oA TC, TG, LDL-CS] o3 #4AE Hasty, & A7 A dX
st Th skAE B AFo A dF HDL-CS Z7H:= oy, #93 Ao
7} VERGA] @kgkth ol 1033 $5x2 a9 H g § HDL-Col Z7tH A
%otth= Weltman $(1980)¢] B¢} BB AXstE Ao E e
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ol9} o], FHZQ 5L 53 FY2HEL WHIE= URE FAHZ
gk dFE gNkE AsjE wdg, 75401995, Geroge 5(1997), H#
Lopez(197h)+ & A fFAH4AAE 4 F5AE 55 4 ¥

}l_)r_
o]Z YA gt AAsFon, 44200405 HY FdodAHS
il

o
Fo= 1253k 53]/F, 0FA/13] HFTe AT A, TCO Wt 9
ATk BastAh =3, A5 EQ00DH A olH(2007) GA =Qlogde o
Fog 1253 Bdews AT A3, HDL-Col 8% mAA Feva
H sk
ZHzHE 5 Fas 2T vdskA gon, wntEs AEH
2w FH ol wek Aorh dEhdtes RukE Jo@EsHE 5,
1990). o3t Tl =Bl &2 Faclle WY o9 1AV HF A4
FRel ey, AA7sA A% T FAsA HAHE A% st sdn. @qt

%3k 7150l glom, o] = Cooper(19949)= TCe #&t¢} HDL-Co I &
Ao, Davies S199DE FF4kskAl HIER CE w<d
500~1000mg4d 3 Al TCeol 10% ZAa3dcta Hustth T3k Robertson
(19D FAtstAZE s As 2 Add Aoy 22 HYs
3172 ~EfAE g3ty Hustgn o] g ZY X HE
A3l 9= A4S A| 2+ Astaxanthind}t VitaminC, E, Selenium s ©] $1th.

2 AT olzEE HAHE Ao, 1 23 853t of2EXE
TGE 7.8mg/dl(p<.05), TCE 4.36mg/dl ZFAZ Uehy o
9 593 xto] S VEFIATHK.01). =3, HDL-CS 2.66mg/dl =713l 2
o, m$ Fo3 zolE YEFATHEK.00D. AT, LDL-CS 0.47mg/dl Za
st ou, T3 Aol YEtUA skt
+P2BEIFS 54 A - F TG= 15.6mg/dl

il
1o
AN
oxl
i

&
)
(0]
N
)
lo
Iz
%
o
off
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(7.001), TCL 7.67mg/dlI(2<.01), LDL-C& 14.23mg/dl ZFA3tQom, =<
2]3k o] E YEFATH(K.00D). T3, HDL-C2 2.08mg/dl 2 7150 om, vl
T Frol & Aol YERH A TH(K.00D).

ol¥ & A3}, Yoshidas(2009)2 of~eb®l A3 A3 HDL-Co] {23t
7tk oH, TGe FsiAl Zadttn Ry =3, H24(2009)S
o ~EbZHEl Fojo} fgta &

offt
o
K
N
o2
1>
o
it
il
£
rot
ot
N
1o
Mo
offt
D)
-

T3 S7HE RHustAo. g3 of~E’ HFHIE AFTH A WEZA 9
Z7Ve dAse, TGS TCS A
H 3138} tH(lkeuchi et al., 2006).

LDL-C9] 4t3tZ wAsle] TCE ZaAtes 2 d7ZAde R A5
% tHRobertson, 1991).

B AFoA olxel Rl IF TGE FoshA #asid o, TCo ¢
T foF Aol2 FideE AFES JERAT of2EED

AqUAE A2 8 Fo AHEH

g0 F4e FMA APFAE FAEAIE F§3e, LDL-CY ganth

£ olzEbE AR % HDL-CSl BHEE ¥ TCO) F7} #ad 2
S 7 Als ",
B3t e grolaE AR 1Ee] 49 TGS TC @ LDL-Col ul$ foskA 3t

felatAl Z7hstan) ol Bgeson A
LDL-Co] 48} o A)2b o}l o} ol Ehrel(Garai Ao 1§ HDL-Co &
Hsiz e TCo FAA &3E Uepittn Ara
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Vi. 2 &

L 85 B3 o2l dFrE 253 FAAZA wE F4tst
F4(SOD, GPx)¢t #AaratAd(MDA) 484 &3S Yebdo

1) SOD(superoxide dismutase)= FAI1F<= AT ZE IFAA A
Ao T mE FoF Aol7b UEtgon, IFItAAE Fo3F Aot
UEREA] ekt

2) GPx(glutathion peroxidase)w= H&-&-s+ol~ERIIFANA 54 2
o W& FF Aolrt UEtRon, AFAAE FH3
A eksket

3) MDA(malondialdehyde)oll Al &= o} ~EftRl 1F 3 E§-s+ot ~EpZtEl 1
FolA A A - Fol mE FAT Aot dERoH, OFIAME F
o| gk ztol7t VrERFA] Gkt

_>,L'
o
~
<
o
<

2. 857t BFLTH of~ERBAAI} 15T 2HAY A e FFA2
of 244 AHE et

1) TG(riglyceride)= BAI1F< AL B IFANA S8 A - Fo

N

E F9g Aol7t YEgton, OFdAE F93 Zol7t YEG T
2) TC(total cholestero)& %A
of WE {3 Aol7} YEtto
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3) HDL-C(high density lipoprotein cholestero)2 o} <€}zl 1 &3 H3&
S+t AERRl 7oA S8 A - Fo ©E {3 Aolvt YEg o,
OFAAE o zol7F YERA] gkt

4) LDL-C(low density lipoprotein cholestero)& 235153 235+
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200D, Tl FAuEE 98 A2 AAE Wl vAe I, FFHFIA
40(2): 519-517
738 (2004). Obesity,; FH4/HJekz]&2710]E, 3-8
TG, B9, FHA L& B W R Fd 2O nE SdoAe] 4
W3}l gfgtAE=9/81512 15(1): 110-118.
TUEFFTH009). [A4AG AA71E] .
TNA3EAQ009). FEHFYYRAF A7) APAE.
AIH2009. 12731e] Edhs Zaao] 91049 3Ada A8AEs A AA WA
L o3k gltof 428187 234): 1-12.
R Y, 194, 3851999, S54EE A 9 At FYAHEY Wl o=
2813/2]. 38(4): 322-330
ZH2008). 1253te] mIvte] SEZR s Agd fet 9 vt AR, A,
sigEd 9 A vAs S A =R, Addidta, A
22472000, FatiSsd B3 $Fx2ao] Hluk Fdede] A7 HAAH v 9
Qehstal thehd AARSHe =, 82
7123912010, 53 ez} B9k YAl 9] Homocysteine, CRP, blood lipidel] wx|& %53k, AAlekg)s=
T, St tighe. A
A, 2971997, ZejgZ. o &7 pp.217-221.
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ELIEEE Rl

4 T2 GES}, ME B[ ZAPOAA
0133%(1996) ZF 2E 9 B3 oojzH] o —E%OI AA 74 9 dF SY2HE 59 7
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ABSTRACT

The Effect of 8weeks Combined Exercise and Astaxanthin
supplementation on Antioxidant Enzyme,
lipid peroxidation and Blood Lipid
in the Obese men 30’s aged

Jung Se Won

Depart of Physical Education
(Exercise Physiology)
Graduated School of
SungShin Women’'s Univ

The purpose of this study was to investigate the effects of combined
Execise and Astaxanthin supplementation on Antioxidant Enzyme, lipid
peroxidation and blood lipid in the obese men 30’ s aged.

The subjects for study was 31 obese men in who was divided into four
groups: placebo group(n=8), the Astaxanthin group(n=8), the combined
exercise group(n=7), the combined exercise+Astaxanthin group(n=8). The
subjects took the capsule-type placebo sold by J pharmacist and 8mg of the
astazanthin (twice a day, morning / night, 4mg each) for 8 weeks.

The blood analysis was performed at 10am (fasting) through drawing the
blood before and after 8 weeks and the SPSS 20.0 package was used for the

data process. The result of the interaction depending on the group,



measurement time and group and measurement are as follows.

1. The groups did not show difference in the impact of the combined
exercise and astazanthin for 8 weeks on the antioxidant Enzyme (SOD, GPx)
and lipid peroxidation (MDA). However, the antioxidant Enzyme(SOD) and the
lipid peroxidation (MDA) showed very significant difference during the
measurement timing.

2. The impact of the combined exercise and astazanthin intake for 8
weeks on the blood lipid (TG, TC, HDL-C, LDL-C) showed that the TG and
LDL-C showed difference among the groups and all the TG, TC, HDL-C and
LDL-C showed significant difference and positive impact during the

measurement.

This suggests that the combined exercise and astazanthin intake for 8
weeks among obese male in their 30s show positive impact on improving the
anti-oxidant enzyme and inhibiting the oxidizing damage to the lipoperoxide,
as well as improving the blood lipid. It is considered that the concurrent
administration of the astazanthin with the combined exercise would produce
more positive effect and following studies shall be performed considering the
subject features, exercise method and changes in the period (exercise and
intake periods) to clarify specific effects of the combined exercise and

astazanthin.
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