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and Antioxidant Enzyme in Rats

Chan-Soo Lee, Sang-Ho Lee, Gi-Dong Sung and Yeong-Ho Baek*

Department of Physical Education, Busan National University, Busan 609-735, Korea*

Received June 12, 2010 /Accepted August 14, 2010

The purpose of this study was to investigate the effects of treadmill exercise and a protein diet on
immunoglobulin and antioxidant enzymes in rats. Forty-four male Sprague-Dawley rats, 5 weeks old,
were used. Experimental groups were divided into exercise with protein diet group (A, n=11), exercise
group (B, n=11), protein diet group (C, n=11), and the control group (D, n=11). Exercise was ad-
ministered through a treadmill running program (14~18 m/min, 0° grade, 20 min/day, 5 day/wk)
and these rats were given a 40% protein diet for 4 wk. The results of this study are as follows: the
protein diet group showed a significant increase in IgG of immunoglobulin compared to the exercise
group and control group; the exercise with protein diet group and protein diet group showed a sig-
nificant increase in SOD activity of antioxidant enzymes compared to the control group; the exercise
with protein diet group, exercise group and protein diet group showed a significant increase in GPx
activity of antioxidant enzymes compared to the control group; the exercise with protein diet group
showed a significant increase in CAT activity of antioxidant enzymes compared to the protein diet
group and control group. In conclusion, treadmill exercise and a protein diet were found to help with
immunoglobulin and antioxidant enzymes. Further research regarding the effects of exercise and pro-

tein diets is required.
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BIZREU(gA, IgG, IgM) B e B SR 34
o2 =Y ] Roche Diagnostic SystemsAl Al %<1 IGGT, IGA,
o 3

oF& ARSI Bl A4zte] F8HE 4L 5 37°C
oA 1027t F2A171 F Integra800 (Roche, Switzerland) =

B23A5Ed Y

EAA SODEAE 242 APl 50 mM
potassmm phosphate buffer (containing 0.1 mM EDTA, pH
=7.8) 990 1l, SF5* 17 ul, A1F 17 pl, 5 uM sodium xanthine
17 ml& Yo & SODE Z43ta, Al #o] 50 mM potas-
sium phosphate buffer (containing 0.1 mM EDTA, pH =7.8)
990 ul, $F4 17 ul, 120 mM KCN 17 plS 23, A8 17
1l, 5 uM sodium xanthine 17 ml< ¥-& t} 25°C, 550 nmol|
A FBEE SASA

GPx®] B4® 342 GSH, HO,E 7|42 AHE-atsler,
NADPH, GSSGRE ZFuWlZ 3l GPx&E4 A58 &4
vor-texing¥ ¥, cumene H,O; 95 W& 557 10 mloll ¥
vor-texing & workmg buffer 0.8 ml9} 0.1 ml H;0¢} 0.1 ml
sampleS & 412 ¥ 0.1 ml cumene hydroxide &9 3 7}3}
& 340 nm 37Fo| A 287 scanningdly] FHFEE SH 3G
ok GPx 849 ©9]& 187t 1 mge] o] Wh-g-ao] Akale
NADPHE nM2 Uehjgich

CAT 4% 28-S 50 mM Q14+ 939 (pH 7.0)0.2
8144120 274 A2 20 mio] 30 mM HO; §91 10 mE e

O
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X2A2|
A} E = SPSS Ver 120 57 packageE ©]&3t4, 7} HQIE
ol B % REUAE A= F Y9I one-way ANOVA
g AAEH A, AFE AT Duncan S o] 8-3%on,
JFEE ¢=0.052 A3} AT
24 1

<+ Table 3%} 2t} IgAv &5
4 £9.07 mg/dlo|™, S5 155+11.02
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mg/dle2 & F fo3 zol= i
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mg/dloi SEH(p<0.05)% U 2T (p<0.01)RTt §5HA
otk 27 27.09.12 mg/dle] Atk
IgME &5+5hd ;mo];o] 16.0£7.98 mg/dl°| AL, &5
T 125+10.85 mg/dlol %}
mg/dle]H, tjZ2+e 11.01r6.62 mg/dle.2 FHzt
ol= ATt

Ool-ﬂ

. A o)+ 17.7410.11
frolgk A

Gas g AE B3 A= Table 49 24
SOD& £5+0u A ajo]o] 23306 U/g HbO 2 T2
B} 98 (p<001) BT $5TL 19681 U/g Hbol %

F 20°Cell M 3173 240 nmol| M 9] FFE MBS SA AT
49 FAEE 187 HO, 1 mole E3lA7)E 549 & I, e A No| & 20591 U/g Hbo. 2 2R T £ 317
1 unit® AT} (p<0.05) Ekom, tjz=7& 18282 U/g HbolAth.
Table 3. Changes in immunoglobulin contents
Group 3 B 3 _
Variable A (n=11) B (n=11) C (n=11) D (n=11) F-value Duncan
IgA (mg/dl) 20.0+9.07 15.5+11.02 13.5+7.20 16.4+8.05 1.030"
IgG (mg/dl) 37.7+17.2 30.2+13.16 46.4+20.0 27.0+9.12 3443 B,D<C
IgM (mg/dl) 16.0+7.98 12.510.85 17.7+10.11 11.06.62 1.253"
Values are MtSD.
A: exercise with protein diet group, B: exercise group C: protein diet group, D: control group.
'p<0.05, "p<0.01, " p<0.001.
Table 4. Changes in antioxidant enzyme contents
Group _ _ - =
Variable A (n=11) B (n=11) C (n=11) D (n=11) F-value Duncan
SOD (U/g Hb) 2330.6%344.54 1968.1+435.17 2259.1+475.84 1828.2+361.48 3742 D<A,C
GPx (nmol/min/ml) 81.1+25.08 85.7+11.25 83.423.58 64.6+12.04 2771 D<AB,C
CAT (nmol/min/ml) 313.4+81.05 274.1447.62 222.4+95.10 227.1£53.39 3919 CD<A

Values are M+SD.

A: exercise with protein diet group, B: exercise group, C: protein diet group, D: control group.

<0.05, "p<0.01, " p<0.001.
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GPxe &+ a4 o]F o] 81.1 nmol/min/mle.Z tZ
TR 8] (p<0.05) E%T, 5% 85.7 nmol/min/
mle 2 tE2FET 93 (p<0.05) E3%t) DA A o|T
< 83.4 nmol/min/mlo.Z hEZTHET} 23 A (p<0.05) =
R, WE2TL 64.6 nmol/min/mlo] At}

CATE &+&+d8 A4 0] 0] 313.4 nmol/min/mlo.Z T
WA 4 o] - (p<0.01) 3} thZ TR THp<0.05) FJ3HA =3t
S5 2741 nmol/min/mlo] 1, T A2 o] L 2224
nmol/min/ml®] ¥, 2L 227.1 nmol/min/mlo] 1t}
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