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ABSTRACT

The effect on an immuneglobulin and anti-oxidizing enzyme

arising from the variety of cooldown after workout

Jang, byoung ho

Department of Physical Education
Graduate School
Pukyung National University
Diercted by Professor Shin, Koun Soo, ph. D.

This research i1s aimed to-prepare effective countermeasure such as
walking, stretching ~and -static rest for a survey of a man in his
twenties in response-to oXidative damages . after-high level of weight
training, due largely to finding the most effective cool-down exercise
in a way of sensing changes in level of anti-oxidation enzyme, SOD,
CAT and tissue damaged measure, MDA and immunity Glibluin.

The target of this research consist of 24 males in their twenties,
and divided into 3 groups in a way of recover form ,; running,
stretching and static resting. It lasted for 12 weeks and measured the
immunity Glibluin such as IgA, lgG, lgM and anti-oxidation enzyme
such as SOD, CAT, MDA.

Processing was two-way ANOVA with repeated measure by SPSS



17.0Program, significance level was p< .05.

The result of this research shows that IgA was seemed to be a
significant difference between walking and stretching group in
before—after workout but wasn’t among the whole groups.

IeG and IgM were seemed to be a significant difference in
before—after workout but weren't among the whole groups.

CAT was seemed to be a significant difference between walking
and stretching group in before-after workout but wasn't among the
whole groups.

MDA was seemed to-be a significant difference in walking group in
before—-after workotut, and cool-down and walking and stretching group
seemed a lower figure than static resting group.

SOD was seemed to be a significant difference in walking group in
before—after workout, and cool-down, but wasn’t among ' the whole
groups.

As the final outcome, active rest such as walking and stretching
shows more positive. changefor immunity, anti—oxidation function, than
static rest especially walking is the most effrective way to improve

Immunity, anti—oxidation function.
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2)34k3} g 4 (Free radical)

(1) SOD(Super oxide dismutase) : AF3}% =~ E #| 2~ (Oxidative stress)
= 7 WA wWolsle, §49 3 FFE superoxide radicald ¥}
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3. 3 5y 2 WYglobulin

AT olFEA Aol A AA AL AYHE 55 B

g 53 e 3 (antigen)@ E o] A (specific) &2 #H&a =

=2 oltt. Al (antibody)= LB L&) A7 Agsto] dHS &

FA= F2 FEDWA AT o] FA = BAERYH wEox
th BAEE FAAZEA 549 Hglobuling 4|3t} o] Fo A IgM
< ol F=d W Z7]ol zFshal; o]ofA A3t & opsonin3tAlA A

R E HYglobuling H| 223 X% %A (patterns)S 7R o 1 &Y
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ada J7E 59 Yo, w3t (aging)E % ¥ tH(Packer & Colman,

1999).

ZA A AEE AL BAE FHAAZ|EREAEE BSEta A
A3zl 282 A AT o] 83 @4+ superoxide dismutase(SOD),
glutathione | peroxidase(GPX), catalase(CAT) %o RHu¥x <l
(Fridovich, 1986).

SOD+&= AbAtatel v Al dzEel SJsfiA A== #4tkst Sol2s
AAsE 985 st vteS T HEEA A8t Fol 22 A7 s,
Habst Fol2 o Ashd Alh ey A HAakshegel 28 sheldte] Ak
st AE A4 shoh(Halliwell, 1991).

o Iitstardel CATZE 288l =3 A= Zalete] fal s
A A, Haksl 4 28 E4A CATe 714 Al Zol Fxy o
nom olgt §ahE FEol wE AAY ASdEet BHE Aol 2
t}H(Loewen, Switala, & Triggs-Raine, 1985; Storz, Jacobson, Tartaglia &
Morgan <] 291, 1989).

durxo g I gyAed GA4hA A A EE superoxids

dismutase(SOD), 7}etdo] Z(catalase) 2 = FE}e}o]2 7| (glutathione
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system)E2 A don o5& wmEZ=gole wES A (matrix)t
Zh 2ol EAjste] b A gy B wrg A AbastE Y] SA4S Al
Agto zm AA dAA (homeostasis) S FA3FE 988 8= Aoz &
&4 tH(Sen, Okawara, Suzuki, Taniguchi, Hanminen, & Ohno, 1994).
A= AlEEA S ¢E] SOD, cat 18]a  GPX(glutathione
peroxidase)®} 72 &4tsl @45 AAAZI=H), o] E4E0] EHLE 7]
55 37 Y= w87l AlA B A(free radical scavenger)® &3+

T, ofel, WelEy 2L S GFRES weA 23 glojop @)

lo
ft
0%
o,
et
e
o,

>
By
N
XN
N
0%
(%

o Aol 2 A

Hrtsix Aol FH 2 WaEo Afte S doA HAC] ghEA &4

BEd SEor As AN AEYaD e BYNLE 2

2 AHE ANESol e AASL s foleow
Ashe Ant A sabE Sol e felste] HAHSaE AT

qeS st (Halliwell, 1991), CAT+= SODell 9l&te] Add Hibstaa
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& B2 FdMT= BAEAN AEY EX4E WX

gt= & Aol (Beayuchamp & Frkdovich, 1990).
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T / ?(ln? A% (yrs) 217 (cm) \ A% (kg)

i [i50 0
A28 3 23.6+2.39 178.5£6.12 78.6+5.88
~EYARNG 3 24.8+3.04 177.8+5.22 77.9+6.22
g 8 23.9+2 .47 177.9+6.38 80.2£5.55
2. BRET

2dv A 2= &=
GC/MS
MDA®417]  Finnigan GOQ 80 with auto o= MDA®4]
sanpler
CAT¥247]  Cobas MIRA = CATEA
A S globulin .
271 Beckman Arby System Analyzer )= H Aglobulin #4
SODAE417] Cobas MIRA A= SOD&EA
LA 7] VS-4000 )= dagE &g
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Felo] w2 SOD, CAT, MDA, H9globulin®] %32 <olrz] 93] o}

(2) W 4Yglobulin =7
O @A (Immunoglobulin A : IgG)
@ o] ZFA (Immunoglobulin G : IgA)

@ L = A (Immunoglobulin M ' IgM)

(3) g ar =4
D &Ak3k & 4 (Super oxide dismutase :-SOD)

@ Zheeol Al (Catalase : CAT)
@ #}43}#) A (Malon-dialdehyde : MDA)

golAAe] AAPAE dllEE oY ol AN ST, AFFEAAE

4e 25 A F ke ANSY BAAAEL FRANA 16,5 A
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gt om, SmE AT o= ste] A5
(1) W<globulin
shleka] Hkg-o] Ay WHApreception?] V] HAE Nephelometerd] 2]
3] Light scattering intensity®] W3S ZAHsl= HAF Y8l S o] 83519
IgA, IgG, IgM< 7} A} 5wty 9 4°Ce W Bae 0.dme o] %
9] d34S Immunoneperometry AAPYHS o] 83t Beckman Arby
System Analyzerz #4131t}
(2) kst a4
@ SOD®4
SODEA AAL= 8oty Aejd 8-S A&t 24 HAY R
NS 54 75 % A48 E AlAeE7] wAleked dE1.0m ek 0.85%9]
Nacls &ttt 9 &4 A28 tubes AFE5F] 3000rpmeol A

1027 94 ZE vk A AA R Ad 45 FosuA, 99

ool 2.0m7F EHEEF F7tslal, ERkgE 8 A8 4%Col A 15 3F wl A
71 % 0.14mMol/L Phosphate-butter(ph7.0)5 ©]&35}o] 250) 3] 25} ¢},

T A Ay HAAZS As5EA 7] (cobas MIRA)ES o] &3o] 505nm &



MDA®A A= sample?} sample blanko] 20002 AAZES EF35)
a1, reagent blankelE= FTHFFDOW) 200E 33t 2 5 0.5mol

butylated hydroxy tolueneE 1002 sample, standard blank, regent

loh

blankel] #53% % 34 % regent 12 650l sample, standard blank,
regent blankel ztz} EFstith o]Ad& 412 te 36°Ce HCLe 7zt
150p® FFsko] 4 -, 45°Coll 4603t vk stttk 2 % ice bath
of ¥ T 15,000Xgoll A 1021 dA 8 stetk. 1 & we g

S cuvetted] £ 7 586nmolA] EFEE =AY}
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¥ 3 9olE Efoly Tz

AN 2EHA 2 A7)

THEE i
the]-o17 -3¢
bench press FYA D7 N L
durmbbell fly =0 Y] W% 120 2 60~T0 tiE
barbell curl, 7| F3lal] e
concentration curl” Sl F5sle] 3317 W 12 2 60~ o5
barbell’ extension, - 7] A 3}7] A}o}
triceps full down o] &-g]7] e 12 2 60~70 e
squirt 7] i gokrelofitr] o UE
leg extension Qrolr FE37] T W 2 160~ AP
ey g, (1o 501 w12 2/ e~n0 N
Eeeld ey curl AN Be )] i o5
barbell press; 7] Sol&27] .
up right low- ~ ©Jzl B@7p gojeap O 2 0070 A
sit up, Sl o) .
leg raise oA veEE7) e 12 2 60~T0 B
calf raise Zole] ol L] We 12 2 60~T0 WjE
full up Adad "ol W
) —~ 3 H E_
bent over low oA 97| So1&E7] we 12 2 60~70 3
AT 50
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Ak =2

[e>
A

Atk G S A aTE e

—
fite)
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el
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il

obiz] glshe] ¢

o)
=
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fite)
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dTa3

V.

Ael+52 YFE7F A Aglobulind}

™ 9 globulin

1.

1) IgG

I A A TgGe W3E <E 53¢ <oy 1>3 2o A7) - do]

o

3

A

1428.8mg/dL,

wer
by

+5113491mg/dL, +&#F 1353.2mg/dL, A& & &

o] &-&18882mg/dL, & A F 1402.7mg/dL BHEF F

|5

3

A

\_ﬂo

=

W
<

11342.8mg/dL, &2 % 1344.5mg/dL

1433.1mg/dL, <k

1341.3mg/dL& thebyTh

(&9 : mg/dL)

27

SNK

iz

-

NI

o

</
o
o

1349.1+101.08 1353.2+£100.95 1428.8+122.30

N-S

1388.2494.49  1402.7+96.79 1433.1+111.32
1342.8+57.22  1344.5+55.54 1341.3£71.60

o

EE S

E

<]

o
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X ~n
- 22 X¢

J

S
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.001
.019
2%k
Ty

3.379%
171 et
Ak

o] %

T2 YERETHp< .05)

[e)

7862.192
boll =

20326.372 10163.186 8.985%*:x
— 25 —

18 141519.5

2
15288.582 3822.145
40718.903 1131.081

4
36

SAANHB)
AXB

"t p< .05, =% p< 01




A3t dAPGAAE folA7h GEUA SAAW, A7) PE s
Aol 247 felart vehgew(p< 06), F Aw B 25N ¢

F Tl foAt e @gtort, £5A3 JEE F, &% T

N

bRt kg,

2) IgA

Atk A" IgAe) Wte <F-7>3 <9 2>9 2l A7 H ol
A 26397mg/dL; &FAF 263.78mg/dL, A% F 281.75mg/dL,
2EY Aol EEA 259.8Img/dl, 5 2% 25940mg/dL, A LE F
262.31mg/dL, | A FA-Ee] &8, 2599%2mg/dL, FAF

259.17mg/dL, A ¥] 5 | F 255.94mg/dL = LhElRk

# 7 IgA°] Huta FFUA (9] mg/dL)
e SNK
A7 HA) 26397+26.14—263.78+2783  281.75+22.32

2EfAPHMB)  259.81+31.70 259.40£30.88 262.31£28.73 N-S
FPAFAFHC)  259.92+31.51 259.17+30.24 255.94+27.53

rr

IgASl FEA PFS A% WRZPel % oluMFR N Ast

<3 8>3 Zrh
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3) IgM
Az A -89 [gMe] Hsles <iE 9>9F <ad 3> 2. 27|39

=

139.20mg/dL, FAA &2 o] 5 %1140.88mg/dL, &5 2% 140.10mg/dL,
g  134.48mg/dL & ‘}Eb
% 9. IgMe] H+ ¥ xF-dA (¢ mg/dL)
_..-" t;_;g }\] X-] -.."'\-\._
T3 P . 2N SNK
/ *EA $EAF AYLs &
AR 140.03£7.70 142.77+8.49 148.92+8.44
~EYHHG 13361+16.82 1351241635  139.20+16.02 N-S
orgF A 140.88+14.33  140.10+14.67  134.48+14.25

s

Mo BT HEe e wEEge] ow ojumwE e A

¥ 10. a3 A HE IgMe] Waksa Ay}
Sourse DF SS MS F-Value p>F
AHA) 2 229.960 114.980 .667 .526
Az

Lk 18 3104.200  172.456

A A H(B) 2 76.757 38.379 2.814 .073
Ay AXB 4 501.265 125.316  9.190™  .000
3t 36 490.924 13.637

" p< 001
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kol A =

44

1

T

w3 e

A

7}
AR E o)At GEE s (p< 05), &5

4

<
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oF

I

of

<
T

[e)
s

o

L.Q.l%,

Age]
& AR

17 e

s

o7} LhER}A

ki3

#)

Aol ol M=

Hetgre)

T A7E e EH(p< .05).
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-
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lghvl
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1¥5 3
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1) SOD
Ay A AE SODe WEs <3 11> <19 4>9
A7 o] %A 352U0/umol, €535 369U/umol, AT F
439U/umol, Z2Ed A o] &% A 449U/umol, &% 23 460U/umol, A
&5 T 479U0/umol, St T Tl &5 d 4.33U/umol, &5 2 F
4.270/umol, A8+& ¥ 3.94U/pmol= YEFSE
¥ 11. SOD<e] A3 FFA=A (&+¢] © U/umol)
. =47 HR
w - : SNK
C eg Bmav, iR
AN 3.52+.95 3.69+.89 4.39+.88
~EfAA 449+ 53 4.60+.55 479+ 47 N-S
o F Al 4.33+.98 4.27+96 3.94+.96
SOD9] Hial AF5S 93 HHESAo| sk oUW IFE A A=
<E 12>9F #r}
¥ 12. a3 A SODe wEEA Ay
Sourse DF SS MS F-Value p>F
AHA) 2 2.032 1.016 1.682 214
Ak
°oxf 18 10.870 .604
SAAHEB) 2 764 .382 3.219 .052
Ay AXB 4 3.158 .790 6.648™  .000
ez 36 4.275 119
" p< 001
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bl = Fo 27k vebuA] ok

o)

rerA R, 7715

[e23

APl NE Fol2b LhehA)
Qe 77 947 e o (p< 05), F

E T fo37} tehtA

o

1o

Fout, &

A g}
S AN

[e23

Aol

»{51_

#e)

Folell M=

Z

o217 YERSETHp< 05). Fezte]

[e)
IT

7} e

KO0
Tk
o wlED
(RAE s B
J :
I .
A
\:
A
i\
o
N
i
S |
AR |
NAA,
a g
23
E)

I AlFE SODe] W st

a4

2)CAT

13>39 <19 5>9 2} A/

-
it

CATS Hse <

A

1erst A

A

82.32kU/L, 2~E

<
T

76.47kU/L, 54 % 7731kU/L, A2L&

<

1o
of

2]

fvze)

A

77.30kU/L,

o

1o
of

76.38kU/L,
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(2+9] : kKU/L)

1 78.21kU/L, &&2% 77.11kU/L, %

75.97kU/L 2 YERRLT

78.95kU/L

SNK

il

op

N-S
p>F

.862

82.3216.14

78.95+2 .41

75.97+7.45
E—Valuej
.150

4.800
32.069

77.31£3.90
77.30+£3.63
T1114£8.22

ST
9.061

76.47+3.73
76.38+3.79
78.21+£8.89
2
18

HHA)

|| Sourse ‘F

14>9} 2t}

-
it

<

o77.247

o]

o

A

.000
.000

11.307™
13.423™

26.934
31.975
2.382

23.869

2
4
36
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ol = o127} e 29k

[e23
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F FolE folav vehtA gstot, $EA% 4UeE ¥, 2% Fo
4285 F A7 dERttHp< 06). Auzrel Aolol At freld ol

b hER A ekt

B85

B0 -
CAT o .?-I:,r|
(kU/L) =

T 2EYR
?5 Ty -~ & N WAL ﬂ.@_—?—rg
70 T T 1
esx 2853z Helgs:z
a9 553y Al E CATe #Hs

3) MDA
Ay AJddE MDA WsE <% 156>9 <19 6>3 2t}

A71F el &E5H 42.63U/gHb, 545 42.72U0/gHb, AELF F
32.73U/gHb, =E#HA o] 57 4568U/gHb, 525 45.90U/gHb,
deles F 47.65U/gHb, HE4FA ol & 40.37U/gHb, &4

% 39.92U/gHb, A l&5 ¥ 3855U/gHb= HElST
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(&9 : U/gHb)
SNK

op

42.72+12.14 32.73+7.48

42.63+13.33

AB<C

47.65+10.20

45.90+£10.84

45.68+£11.12

)
~H
_ZO

—

|
<]

39.92£3.56 38.55£5.85

40.37£3.72

el
NJo

MDA ¢

p>F
275

1.389

F-Valug

111.868
80.557

s T s
223.736

P
18

HHA)

,."r Sour_;sé !

16>3 2t}

-
it

<

1450.019

of

A

.003
.000

6.954™

72.783
36.213
10.467

145.566
344.851

2
4
36

S AH®B)

8.237

AXB

)

—

NI

376.804

of

]

ol 27}

S|
7
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ol = o127} e 29k

A7 UER T (p< 05). AFEE
A7} LhER A ekgkA

Aol A fo 27 e ow(p< 05), 57

i

[e)

i
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1. A Yglobulin

HAF 2 Edo = 712802 IgG, IgA, IgM, IgD, IgE 5°] At}
doll gk ol #As= L dAAd A= T2 [gG7F o &3
Aol R0%E AA|star, Astd ¥, vlwy] Fo Hutel= IgAvt

th [gMe 7Zdx7]9 #olo %ol Hm. gt A1 E71FE 59
3

Lh)

e
o)
il
N

[l

4
o
N
s
o
__)‘4_111
o
i
=
[.a 1
ol
\®)
S
S
.,

o, A (A, 2 AL, 9F3E, A8 Sl we chEa e

Nieman, Balk-Lamberton & Markoff
ARt o g {4 A F&F
g X3 3 A AY(Green, Kappliedan, Rabin & Stanitski, <] 191,
1981), <3l © A2FAE dekduda  ®Basta vk(Gleeson,
McDonald, Cripps & Pyne, < 291, 1995; Gmunder, Joller,
Joller-Jemelka & Bechler 2] 521, 1990).
A Ao FeAe AAGHY Igres WA Edte=
Ae oulste Aoty a2y T= &
wang, 1987, Kaufmann, Harris, Higgins, & Maisel, 1994)S 1 zs] &

W S5 ofs AAHL IgE Wt QAW 05 5 FHA

ftlo

o= & AgA+=(Liu
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o] 85%
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R
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fite)
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3], 2009).
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i

Pk (
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i
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oF
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~

el
0
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T
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B
B
<
il
G

H
Ho

kol e IgAf)

)

7}

o

| Hizatel vlE 8

FA (A 4, 2008).

)

il
N
NJo
o

o)
oF

LHER QTR B
68 S N eE2 1257F 45~50% HRmaxd =2

=
=

7F

127004 fel 3

=
T

0
!
\m_wo
™

%

=3

—_
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(A13]4=, 2007).

of IgA”} 121% 78t the= <1+ (Kumae, Kurakaka, &

<
T

]

2

[e)
=5

=3
=

Hola glow 182449 AZ3k

Machida, 1994)¢}% H]

)
W
B

0

)

o}

[e>
)

5

o] IgA7} 120% =7}

e I tHMuns, Liesen, Riedel, & Bergmann, 1989).

F ol
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e AT 2 EE

FoF Aol E

o
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olgd Ayt mFo] Hoks uj folE Edold A

_'c'[);
AN Aol [gAT F/MI71E 4 B o tehg

B7] oty wiolgl au-E Aol Adbetol 58S F
Ay wd 7 S FobA HAdste As v w4
& FA= A7 IgGl &
ARV GRS LR fAE EWT A=oAe) 308 &%)
I FAA % (Wingate test) o o zpe} H] chadxfolA] b Alo
ol &5 2 o S7E AT 84, 2000). ol [gGY 7= i
+& $ Hges Ayt ZA37F ltk(Nelhsen-Cannnarella, Nieman,

ro
%
-3
s
ot
N\
(@)
()
<

Bl

ofs
Mo

7¥

H

Jessen & Chang €] 391, 1991).

E3t FdAA S WL Z 1057 F4860 A BE 1 7] 7 (40-50% V'
Oomax), =4 A 7]7(60~70%V0Omax), HZETFo 2 o] A 2
Al A3 HEA7TY AS AF d 143867 mg/dL, 57 $1329.40
mg/dL, 105 % 129360 mg/dL=, wW=ZA A7+ Ag7H 143875

5 % 1311.25 mg/dL, 105 ¥ 1200.75 mg/dLZ f-2l&tAl A
AL, e Ao eyt Id Aoew ®maste] 2 Ao Ao}
= A3 AaE A ATl AL, 2006).

18~24A4 S-S Aoz FE3~4A17 F9 e + EdoldS 1053 A

a9

Alet A3 [gGe Edold & F93% F71E B3 tH(Mackinnon, 1998).

7= s nFEAANA AL A IgGe F=e ol 85, 12
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1= 55 1
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FA7 e S RAW, 54
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F7F YERA]
R e
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2003),

g

7}
=
CREES

s 7Hg k] AR

ol om (g

FAS - 235 H A (complement)

3], 2009).

°

=
=

J

=

3) IgM
ol
7Fe Hoal

o], 2007).
3} %
ek

]

2
ATHA 73, 2008).

<
el

o

tel IgMe] FXk7b thzatel] mlstho]

H] &

7b E A

A Frbeskgints B

+

9 tH Mueller, Villiger, O’Callgahan &
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kol AA ] Th<
o], &%, Behcer's syndrome

A A

7F

=

[¢)
27

.

A A} A o]

(o]
Nagasakit ol A
1) CAT

Al 10~ 1581 ¢] =2y o]
Heinecke, 2001).

Ea



A7 H3 A 71 th(Bast, Hasenen & Doelman, 1991). =3t SOD7} 844
05 H 002 HAZA A Absubg-o] 1A oA 2F&3sittd CAT+= H0q
7b o AEE ddzes @4 ded olf AES 53 A=
23 @20t (Kono & Fridovich, 1982).
CAT s=¥3tr7t QA T84 d3s vAl= A= ZA7|7F Ed
5

ojdo] def W i3t gae] FE FUMIHOEA

=
o] SOD¢t CAT® &5 detA 7t 0wl Baustlv(Hstd
A, 73R 2001):

2 dTolA delEEd Y ¥ AElees AAZ 44 CAT= 27

o AZgEoM AEE AL e 5 = CATZE A

Sahgor], g PEt foA47k e AOE WFo] B 0 Zn we

AelEEHCY F Ayse FH= 7 2717

—|~
nj
Ho
P01'
=
ax
["O
ol
oZ

o y7d,

Hed $g0as 202 5 9
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kit
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2) SOD

g 7}

s

(Halliwe & Gutteridge, 1989).

A FH ] T5%0 A A A o2

A
al

el

L
fite)

}33 tHBuczynski, Kedziora, Tkaczewski

S

FEol= frelg Wavh v

& Wachowicz, 1991).

g

} 4t} (Laughlin, Simpson, Sexton, & Brown ¢ 2¢1, 1990).

S

#L Ao oL

—
fite)

)

%2 MDA7} %215}

7FE 5= B 313 H(Miyazaki,

i
Oh-ishi, Ookawara & Kizaki, 2] 591, 2001).

a7l

A uk SOD$} GPX =2

.,
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0
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fel A7k e

F27h JEptA)
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fite)
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=
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Cannon, 1991).
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SRR
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9] ZF7HGollnick, Bertocci, Kelso & Witt—<] 1¢1, 1990), &% A
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