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1. 949 424

AL Fue AF7) A5 Agom 4R U A - AFA 4
d7h AASA wade ABAAY AEHS ALNARE A3 Y P9
_/,:

T FIIA A ZolE = Sdu olE Hw9 FU=

oFF A (i) AL T ole RE AYAZ} AR g2 A EL 7}
Ao v AE o] gk (Refinetti, 2000).

upek A A o] 7T A AEHedA Fr1Hd WMitle B2 AW e 23
T Aol A JhNde FAFAoly Aol vy el ZolE et
t}(Smolensky & D’Alonzo, 1993).

AZb A dolA dF7]9 ¥sl= QA7 5o W= AAA 2 A
sk, Aoy 1 7w, A, AYE, S5, @Y, @94 ol 7E
A AAEA R WstE YERA T (Mallardi, 1978).

Circadian Rhythm< +W-& % F7](Sleep-wake), A< % T =2& 5 100
A ool Aed des AL dov, oY YsEd AR dZd ¥

A ThH(Bloom & Lazerson, 1988). ©] 7}# 6l Sleep-wake Rhythm< <4 %
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2. 47 %4

2 dare SA soAgEt e A Fd g 10Hs dAe=
Circadian Rhythmeol @& 60%%F Treadmill &% o] 444 (MDA), A
3} 2AS0D) 2 AgA Ws(dd, gk, Aol mAe JEgFes v -+

Nt BHHA LFA

ﬂd
)
il
w
o
9
X
sl
o
Mo
offt
&l
fr
I
i)
o
Y
o
PL
N
Ao
o,

e ol N xAREE vtdHs =Y 2 ZFo] .
3.4+ 7HA

2 oA7e) Aae g 2.

1) Circadian Rhythmol @& Treadmill &% o] o x}tjstAl o] MDA° ®
Shel Apol7k s Aeoltt.

2) Circadian Rhythmo] W& Treadmill & %°] ozttt el SODe W
shel AFol 7k & Aot}

3) Circadian Rhythmol @& Treadmill &% o] o xtjstAy e dFeo W3}
of zkel7b & Aol

4) Circadian Rhythmol @& Treadmill &% o] ozt o Ao W3}
of zkel7b & Aol

5) Circadian Rhythmol @& Treadmill &5 o] ozt |29 W3}

of zkol7b gl& Acoltt.



1) A A& E (Circadian Rhythm)

Azol Uetd= o9 d4 F, 3tF A=Y F7(ekd, A4, A9)E 4
Fo] ¥+ W3E Ty, Circadian Latin® 24 circat® ‘%, W7, dies
© o, 1970k e 59 @AojolH, FAW IV A5 AFEE ot o]
2] AAY dFAHAN) Hd5des & ASHEA)- WA A
W A AleE 22 Aoem Alxe A Pl VxS F e ALew Ao

B 22~28A17tE F712 vERH, B9 2643t U2 o

2) A Al A a x4 & (Suprachiasmatic Nucleus : SCN)

27 03mm, AR T AA, AEFE oF 8HA 18R, o5 AT
AR wojWl ARE MEvith sFFE 22-324 79 H Y Wel A thEA A
Mool AEE BA Fow 244709 712 waa, ol glow wiE
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BRoz W, ol gow WEY YA
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7% BAolt

|

o
vzel

iTl
il
T

<

o

3} &4 (Antioxidant)

7t BE R, AA

el
Jo

|

—_
o

I

BEERERE

FHR PR Bl

A

1

B o

wr
=

lef AV

=
=
j
R

3

A2k 1S ZA4 k4ol

|

J o

ol

al

A| (Scavenger) 2+

=
AE

)‘\l_

%4

o 2H

==
=3

3L 1
o H

A A E = WA (Endogenous)® 2 3 9] Hof A

g

2] 91 4 (Exogenous) = 2 & 1}

-
R

gl

o} o}

o
h =t



7) SOD (Superoxide Dismutase)
Abst 2 2~ E g 2 (Oxidative stress)E 71 WA Wolsty g 49 3 FHF

2 Superoxide radical(Oz - )& (H202)¢ E(H0)Z FHLA 7= HE§S
=

8) @9 (Glucose)

6719 dadxz FAE G 7 dFstezA AW oy A gt

9) & Xk (Lactate)
I A el FHFAEZA Pyruvated] ol o& AAHECT. AlEe oo

I S7hao. &5 9

=
o
@ g sze 2dad Edd g g4 F43 #wAL gon, F

1

ol

Fol= 100md 5~20mge]l EAstH, AF Fol <

A Aol 2 G Abst ZaE AN, iR Ao Sdaler AFA

o,

10) A2 (Temperature)

FEA AN QA exw, AU 2AdA] 45HAe] A LA
Wope gHoz WiHEd £¥ T2 Ae 24 2L Fao ARD
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Circadian Rhythm-2 ¢lzte] A& A . P52 2 G JgF& v A=
2 4EA Adn. A AL AYA gEel oFyA &FS dfof s
A AAA - AAME A G AH S 7FAA @k, ¢ Circadian Rhythm

ol% AR QelA oW AFEE obi el © #EA (Y BHEH)Y

ooy
fr o

o

HEH ol Al 52 A9 ¢ g5 d(HY &%) AES Bedvha ¥
s A oA A 7], 1998).
t] = 9] Three Mile Island 9 A8 2d A& ALz} o] A A Ao & A}

1Eo] we AL Circadian Rhythmel] 93] IF= L F35Ho| 713 oo

A= A AR o] dojygd S & 5 k. A AZ Three Mile Island ¥
AR o] & QIZke] thefst A4 g5E9 Wsld gis AF7F &3] o

T o5 Aol mepA] Al 2 Awo] g FH kA o
gl e AbAe] xR AT (HA 7], 1998).
o] & <¢lAl= Circadian RhythmS &3] AW Ao F71434 95 3

ol WetE oA HAH AAFHE FAGL AT (Morry et
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dEAor B2 &9 Ad4E 48T F e 92 94 7139 584
= TUHEE F e Aoz AdAH fu. AR HT dAgEL ATt

AHA A QD w3t Aol ofe ZbA "ol oA A g FS 73
th A kel Atk (Maxwell, 1995). ol &1 & ‘O; Paradox'v =& %ol AtAA4 A
Fol T7kg v = AME S etd o owmet= wbrr A

A= AAA Fo& A HHA o2 7HA B2 F

ob= A=t abste} vpAE @AM o] ¥ = AEWY

o] mEZ=gole A3tz <l A3} (Oxidative Phosphorylation) 37432 %3
A A7 FAEEA E3 ol erAS AASHA "o 2y o] 3A

Aok 2-5%9 Atae B A FAEEA AIHow O, (Superoxide)
go S FHASHA Ha, o A FAE 0, = Tk HiEo A stel
AFE A (H202)9F - OH & dzs dAskAl E ok (Jenkins &  Goldfarb,
1993).

o

o} o] mEZE=ololA HAHHE HO0:= HA AEAE T3 AL

A, ZHEE e o A EZFEY A% AE S F7to] g AL A
S F7HAN Y. EFFol dojys= A2 | do] o otdd FwEFU L
El o] = (Adenine Nucleotide)2] ©]3}7} & Fo] FA=E F o o]Ao]

AN AE AAAE ZAAZY. A8 23§ 4 (Xanthine Oxidase)® 3Fo] £ A
Bl (Hypoxantine)#  #l €l (Xanthine)ol A A A= NAD' (Nicontineamide
Adenine Dinucleotide)ol] 2 ¥9tstE= B4 2A F2 A ZA oA vz EA7F

Aw Aol A HEw ABFE B 91, 449
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o
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o
2
3
T,

23t & 4 Z 1) (Xanthine Oxidase-Catalyzed) ®F$-o] &A3txo] A4
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o AWS YT F UutE Aoz o] E(Oxygen Free Radical
Theory)e] AAIHHA &5 Aol 22 Adtt(Jenkins & Goldfarb,

1993).

ol o] Alessio & Glodfarb(1988)= 174 %= 287 &% & ¥ TBARS+
12%, 4% &5 & A2 AME 68%Y F7Fsvta 2 a1s9lal, Kanter
5(1993)2 VOomaxel 60%°l A 3023, VOomax®l 90%0l A 5323 +5 S
W g4 MDASH 57] Aertse] gyt 25 Srbsklthal ®aletal glo
W, A AJdE e s 3B/Ed HAd FAAY Y 90%Y A E &
Ta AAF 23 @ MDA FFo] FostA F7tstAtta B s
Marzatico % (1997)
DA, A wt

Mo
uv)
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0& 7t Treadmill

(o)
¢

Mo

Ho

Al A= o Al F F o9gs
A A2 F
X - 166.53 2 83.27 .62 .55
$% - ¥
AA Y5 8023.60 2 4011.80 47 .63
*FE A - F 426.67 1 426.67 3.18 .09
p<.05
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2. 60% 3t Treadmill +% ¥ SOD W3} Hu 23

ozttt Al o] A A Eo WE 60 7F Treadmill +% 3 SODY W3 H
W ANE <¥F 6~7>7 <2 7> A HE=ule} 7).

¥ 6. Circadian Rhythmol @2 SOD< ¥ 3} (um/L)

t AsE AFE FHTAF F
" 2325.1+267.8
Pre 93  2397.1£309.0 37126.7 2 18563.3 2
Y 2402.1£222.8
oA 237781590 -5
Post ¢ %  25184+2413 -1.6 202342.9 2 101171.4 2.7

A9 2572.7+2432 2.7

Values are MeantSD, "p<.05
oAz st o] e A ghfel @ % A Zhtf Treadmill +& ¥ SOD9 W3
v Y Hole YA okt a1y A9 Ak Treadmill &%

2402.1+£222.75umol/Loll A 2572.7+243.20umol/L= 7.1% % 7Fsto] # o g Aol &

o
b

o

B Aok (t=-.5, p<.05).

gy ofAdie Y] e, eF, AY Addel wmE 603t Treadmill
s % SODe W3t Fog Aol YErUA @ gkl 607 Treadmill
& § SOD9 Wt M= o atol= dERA] ookt

Mo

Mo
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22
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¥ 7. Circadian Rhythm¥} €% d - % SODY

AFE  ARE  RAEAR F LA
A A B =
X 35061.43 2 27300.60 .49 .55
$% A-F
A A8 5 204408.10 2 102204.10 1.17 .29
+5F A -5 197915.30 1 197915.30 6.08 .02
“p<.05
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AAYEd &5 A5 & Fazge ade AAYS w
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o el feld Aolg GEuA @gr Ty &% 4. F 4
Aol e fol@ AolE JHY
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3. 603 Treadmill % ¥ % W3t vluw 23}

oAzt o] AA Y Eo] wWE 607 Treadmill %5 T o W3 H
o AFRE <F 8~9>9 <18 8>o A RE=upe} 7).

¥ 8. Circadian Rhythmel @& d 39 W3 (mg/de)

t AFd AF:E JFAF F
oA 81.4+55
Pe 0% 93.4+175 73.3 2 365.6 1.8
A4 86.1+15.7
oA 90.2+9.8 3.0
Post 2% 86.8+12.5 1.4 62.1 2 31.0 4
A4 87.7+13.6 -6

Values are Mean+SD, "p<.05

AUt oF AT Ad Az Treadmill®F F 9o vl
S of® el vetA @gth 2y o8 A Treadmills:

5.
d
81.4+5.46mg/de el A 90.2+9.81mg/de 2 10.8% % 7Fsto] o3 Aol& HH

off

(t=-3.0, p<.05).
gy agigtAe] o, 9%, A9 A dlel mE 60 7F Treadmill
T A "9 W3t F9 Aol WEYA & %kal, 603 Treadmill

F F @90 A% foF ol e 2t

Mo

Ho



¥ 9. Circadian Rhythm¥ &% A - & 3o EAEY
A 7 g A& A 5 wolgE
AA s
X 593.73 2 296.87 4.73 .02
e¥ A F
AAYE 199.60 2 99.80 .36 .70
+TEF A5 24.07 1 24.07 .38 .54
p<.05
AANYEYL} %5 A - o] 2 H52E a9 Fo3 Aol =
A A7t g AE FY

AtHp<.05). 2ev AAN S &%
o] 7} VFERA ergkel.
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4. 6027+ Treadmill 5 ¥ A s vjw 23

=

oAt e A Fol ©E 601t Treadmill &5 F 24ke] W3} v

W A= <3 10~11>3 <2§ 9> A H=nkep ),

¥ 10. Circadian Rhythmol @& 2 At9] W3 (mmol/L)

t Al &3 AFE BIEAF F
oA 1.2+.2
Pre 9% 1.0+.2 2 2 1 1.3
A9 1.1+3
A 1.9+.6 -4.5
Post ¢ % 1.9+5 5.9 6 2 3 1.1
A4 1.6+.4 -47

Values are MeantSD, "p<.05

oAzt o] 2 A7t Treadmill % % ZH4Fe W3lE= 1.15+.23mm
H

™

ol/Lell A 1.92+59mmol/I1Z 67.0% % 7Fst] F3 Aol &
p<.05), &% AW Treadmill &5 Fol= 97+.19mmol/Loll A 1.9+.54mmol/L
2 95.9%57Fste] o AolE dEFWHTH(t=-59, p<.05). I A AIZF
o Treadmill % F 24t W3l= 1.06+.27mol/Lol A 1.6+.37mmol/L =
50.9% % 7ksto] o AolE WEHl T (t=-4.7, p<.05). &4, &%, AY A
el mE 60Kt Treadmills F #4ke] Wsto A B Fo3 2ol &

R =
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5. 6027+ Treadmill ¥+ &% ¥ A2 W3 vluw 23

oAztfet A o] A Fol wE 607 Treadmill &5 F A2 W3 H
o AYE <F 12~13>% <29 10> A Hentel Zr).

¥ 12. Circadian Rhythmo] @& A 29 W3 (°C)

t A4 AfvE HTAF F
oA 35.8+5
Pe o % 36.1+.4 1.9 2 9 9.6
A 36.4+.4
oA 36.4+.6 7.0
Post 9% 36.3+.4 -1.8 5 2 2 1
A 36.6+.5 -1.3
Values are Mean+SD, p<.05
o]zt gAY o] o & At e} A9 At Treadmill &% F A9 ®
e §o% Aole veyA okt 28y oA A Y Treadmill & %

%
5
35.8t48°Coll Al 36.44+60°CE 18%<57Fsted g Aol& HFT(t=-7.0
p<.05).
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.07
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T SAL solakdi gtate] Ak Tl oo (21.90+2.26yr)0] 4L T
e AZE el 2 %(09:00), 2 %-(14:00), A9(20:00)0e1 MDA, SOD % A

I HAH o] 9t} o}A7FA] Circadian Rhythmo©]
¥% % MDA, SOD @ dg, Z2 Ao vxi= o] 3 A= =
TE v7F v Este] AF A5 A Aol oy AF}E ngoz A

WA Tsh v wsto] welsuA et

4

>
(b
oy
I
(e
of
N
i)

G AE A A AEY HATHA AlEZW DN
A A E S AATFoEAN AR &4 28 =3 2 4F A
A7l A2 delA At (Niess et al, 1999).

Aboll e 2~5%9] AtAa7 AAFEAZTH UL dddx

9} Adgtslo] A AA(Oxygen Free Radical) =& w34 2438 E

(Reactive Oxygen Species)®] A Toss Aoz &4 A dvF(Chance
=

et al, 1979). 53] A8 LFsole H2AFAZF] 7 =49 d-A4E

7, A9 & (Shearing Stress), 7FHIZ e} o] A7pabste Qs 3o &
A7 AR ET, o5 WAl &7 Wi ¢AE =HdESFYH dA
= F%3%A " (Jenkins et al., 1993).

Davies %5 (1982)2 {71419 A Exdeo] = vpEx3 AdAdo] abArE A}
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a8y o] 9o & Circadian Rhythmeo] Al A s FFS v & 754
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o] 9lo} A Aol A Circadian Rhythme G & tisir = ofz A+
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A= FAA L o A3 £AORHE A2ARE HIT S Qe
kst A4AE JHA A QAT AA 2 ELS ARy A Aasd
5o Ao daretr] Yo W]y ded Faks a4AE A A QoA 1 &

FE WA ALY FHFH oz AAT = A
Bast 5(1991)2 v EFZ=g o} 7]&(Matrix)o] F2Zo] 4t3 2~Eg

(Oxidative Stress)oll ™3t d2tda A So] EA367] wjFEo AAANE A=
o

MAGH o R FASE BANAEY oF AARI Astel 1 YA ol Frhal
At BHE FobAE A4S B9 £42 e 5 ovha e

53 2% A AAAoR FAHE Axt B4 7] W] G &
a7b Bedd, o BT Gat Aze Had O JFe wolEri(d

oo Ji(1993)&= #71xke] At
AEY ZAe wEZcaod e SOD GPXE Z/hAZIta w59

o™, Vincent 5(2000)2 # ¢} AHE o=z 3 AFodAs 24U &
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Circadian Rhythmol] W& APFAF+S 23 EW, DeFeo(1988)= ot F F
HFol A ey of& ot d9 <2 A& (Dawn Phenomenon)
ol =Ew FEYL v =, o] A Agel A 19 T
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HoAgs g gye % F Circadian Rhythmel <3 MDA, SOD,
ol

YA (@Y, 24, AL) WE BARAY 1 ARE FHel BAT 2

1) &% A% MDAS W3t= o Azkdie]l o3 F71E B

2) &% 4 - F SOD Watt AY Aol folF F4E B Y

3 €% A-F 429 Wst on Andd K@ F4E wdd

H &% A F A2 W BE DG §oF S42 u

5) &% A F AL Wit o Andel foF F74E wY
Circadian Rhythm(cl#, 24, Aol wg iAol FH=9 &%
AE(60% VOR)E o] &8 60271 Treadmill £%5& 247ke] Albe) gkl
4 MDA, SOD, ¥%, 24, A&el FFE F& ol AAHAL. &%
A F MDAS Aol AGAZLUZ HF 23, &% A F SODI Aol
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ABSTRACT

Influence of Circadian Rhythm on the Active
Oxygen, AntiOxidase, and Physiological Change of
College Women after Exercise

Lee, Kyung Mi
Department of Physical Education
Graduate School

SungShin Women's University

As Circadian Rhythm exists in human body, effect of exercise may vary in
accordance with time zone that exercise is executed even if the exercise is
done with same strength. It is reported that when a person is exercising
intensively active oxygen increases at muscle and liver higher with 2—3 times
or so in doing 2—3 times higher compared to the case when the person is at
rest. This phenomenon has relation with the increase of level of pentane
concentration in the air that is emitted during exercise. Resultingly,
continuing excessive training brings damage of tissue. So, exercise must be
p lanned with careful consideration of proper sterngth and time of exercise.
It is considered that damage due to the activity of active oxygen during
exercise may decrease, if one measures the increase of active oxygen before
and after the exercise considering exercise time and executes exercise at the
time zone where the level rises less. In addition, anti—oxidase which is the

defense system of active oxygen shows increase depending on active oxygen.



Then, it is necessary to examine the result based on morning exercise(09:00),
afternoon exercise(14:00), and evening exercise(20:00).

Thus, the goal of this study is to offer scientific basic data that is
necessary for developing exercise—prescription—program which is suitable for
college women by finding effective time zone of exercise through comparing
and analyzing the influence that Tread mill exercise based on Circadian
Rhythm has on active oxygen, anti—oxidase and physiological change(Glucose,
lactate, & temperature) on college women.

In evaluating active oxygen, anti—oxidase, and physiological change(Glucose,
lactate, & temperature) after 60%VO2R Treadmill exercise which is based on
Circadian Rhythm, MDA, SOD, Glucose, lactate, and temperature were
measured in different time of a day after choosing college
women(22.2+1.55).

As the result, it was suggested that Treadmill exercise for 60 minutes
which used the exercise strength of middle degree(60%VO2R) of college
women based on Circadian Rhythm has influence on MDA, SOD, and
physiological change(Glucose, lactate, and temperature) within each time
zone. It emerged that the difference of MDA before and after exercise is
the lowest in the evening and that the difference of SOD before and after
SOD is the highest in the evening.In case of physiological change, it emerged
that the difference of Glucose before and after exercise is the lowest in the
evening and that the difference of temperature is the lowest in the evening
and afternoon. And, for lactate, same change in quantity was observed

regardless of Circadian Rhythm.



Conclusion which may be drawn from this study is as follows: It is
considered that college women before and after Treadmill exercise for 60
minutes have influence on active oxygen, anti—oxidase, and physiological

change (Glucose, lactate, & temperature) in connection with Circadian Rhythm.

Key Word : Circadian Rhythm, MDA, SOD
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