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The Effects of Exercise Intensity on MDA Concentration and SOD Activity in Rats
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The purpose of the present investigation was to evaluate the effects of swimming training on response
of lipid peroxide (MDA) and superoxide dismutase (SOD) enzyme activity of hyperlipidemic rats.
Twenty-five male SD rats (6 weeks old) were randomly divided into a control group and 4 swimming
groups after hyperlipidemia induction for 4 weeks through a 1% cholesterol diet. Swimming groups
were then divided into unloaded swimming group, low-loaded swimming group, moderate-loaded
swimming group and high-loaded swimming group by swimming intensity, and made to swim for
6 weeks (6 days/week). The loaded swimming group rats among the swimming groups swam a lead
weight equivalent to 0%, 3%, 5% and 7% of body weight attached to the base of the tail. All data
were expressed as mean and standard deviation by using an SPSS/PC" program, and to evaluate the
differences between groups, data were analyzed by one-way analysis of variance and Duncan multiple
range test (¢=0.05) was performed to test the significant levels of differences between groups. The
conclusions obtained from this study were as follows: 1) all swimming groups had significantly lower
levels of MDA than the control group (p<0.001). Among the swimming groups, the moderate-loaded
group had a significantly lower level than the unloaded group, low-loaded group and high-loaded
group (p<0.001). 2) all swimming groups had significantly higher levels of SOD than the control
group (p<0.01). Among swimming groups, the unloaded group, moderate-loaded group and
high-loaded group had significantly higher levels than the low-loaded group (p<0.01).
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(antioxidant enzymes)& AYI =, TS 734 ASEE U A0
A& Ao HNLE AAI= A SOD B ATl A8 APFES AT 65739 Sprague-
(superoxide dismutase)®} GPX (glutathione peroxidase)7} DawleyZl % AF & Ul4do2 3}4tt. DH 485 EAHZE
7= o] AAE s (A9 AHelsgo] Fopzltta B FH B4 $ 50 d BRete 179709 AP dis
5 ATH23]. 2719 1797 5248715 AA 257t Y] 3FE A
v E A4S e Z 805 kmE 3 Fof Ed F9 g8 sEZ AAsAth A AFVES Bt sYs 1Y
g R A o] A5t BaRe)rt e BHE, $FEY 9 AR (FHZEHE Aot =o] TR TEHL 259 F
3o ANE B E o Fof Fats AL FeetA] o Tt AsxA e 5Us A AN 48T 2U(RE
3 AR e RA[A757)% o] HAd 25S A&5Ho 22+1°C, 5% 55+3%, B 124]7F light/dark cycle) o2 A}
2 AN S Frole Al SN F8A Q0 Gl 5 cage (45%30x20 cm)°ll 57He] ¥ Hol ARSI Th &E T
Us AL Z AAbSEA Qltk @A @A E O o]2= AE IAEANAE FHLE SEFHEA FFo] AREHA Y
gt SEME 249 ANAFtet o] FrtEM(11], ¥ AT AFHEL FFFE glo] AAFEHAeH, AEF
T AR F29 S 2o RaHa ok T F 677 90] 58 WA AREE EFA Fd
EES S 9 oY AL E AMRste A s 2~H & 2]o|(Casein 20.0%, DL-Methionine 0.3%, Corn Starch
2EHA7F ST weh ST AW A A4 15.0%, Sucrose 48.5%, Fiber 5.0%, Corn Oil 5.0%, AIN-miner-
HE AAl= o A3 tgtA Fa| NEE 1A AR al mixture 3.5%, AIN-vitamin mixture 1.0%, Choline bitar-
Hi5e 59 A2 dEFS S Jdge Rie Af trate 0.2%, Cholesterol 1.0%, Na-cholate 0.5%)5 A&} th.
59 3718 s I AE =2 50 FALE 29T AREEY] 2FY 542 Table 13 2oh
T U5S AL 9lo] odl| gk #aleo] mEEHI Ytk
Criswell 5[9]& &4 =9} vl sto] S443471 F7lete AEEA L THRS WY
$dE Bt 31921, Lovlin 5[34]= VO,max2] 40% £ A7 A9 AP =Y FH2HE HolE 53 1A
S 70% BEAM FFA D HiFstA o] pacte v 3 F $ BATY $570 2 BREY 657 9 (%
VOymax 100% ] FFllA &5 $ A7 St SAERE) 9 agd gAAFHS 2 AH L 2 (@A
o Bk stad) £4 59 ¢AZ APHATG
ol e A} ksl ade] Hele SEEY I3 1A8F s s AT 67" E Sprague-
DA BAE 7HAT Aok E3 A EFold 9 DawleyAl =71 8% 25vte]E 1HAERE 1577 447 &,
AolA, =Y e 2 25A 2EY A AU S 1% cholesterol®} 0.5% Na-cholateE A7} A3t 9 2H S
ofsf JFs e AoR A gloj[p4] ok AlEstE AT Aol Z 477 At 1A PSS FEAT
£ 5ol FeFola SutE Eo] AAjEoof & Fo7 T4 o E B Agoa e HFES 17U 2ERT
Azteth wepa B Aol A 1A Al o] 22 &0 o AAIZ &, ThA] 1797 9 A8 A7 & AP
U MEe w3 53 #Ege AAAE A 9T} o] 9 AT 9T AFENA FEH +9 File AA
WolA AR Fg4tslas 2§ F SOD £4 4& #¢3tar, AZg zo] 70 em®] AP FEE F2(70x70x60 cm) o]
o] A 2Eo] FHHS FY LF FER U5t AW 24~26°C B2 70% A% 2L, Leichtweise 5[33]¢]
ol g s wests =stua I W st A= wet dF AFS 3%, 5%, 7%l
Table 1. Characteristics by groups of rats
Group Rats (n) Age (wk) Weight (g) Loads (% of weight)

A 5 6 141.10+3.78 -

B 5 6 145.20+3.56 0%

C 5 6 140.60+5.64 3%

D 5 6 143.40+2.30 5%

E 5 6 145.40+3.65 7%

Values=Mean+SD.

A: control group, B: unloaded swimming group, C: low-loaded swimming group, D: moderate-loaded swimming group, E:

high-loaded swimming group.
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Table 2. Swimming program of exercise group

Group Load (% of weight) Duration (min)* Repetition (times/day) Periods (wk)
A - - - 6
B 0 30~60 1 6
C 3 30~60 1 6
D 5 30~60 1 6
E 7 30~60 1 6

* 1~2 wk: 30 min/day, 3~4 wk: 40 min/day, 5 wk: 50 min/day, 6 wk: 60 min/day.
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Table 3. The comparison of MDA contents after 6 weeks swimming

Group MDA (nmole/ml) F-value Duncan
A 48.92+3.90
B 37.77+4.50 A>B,CD,E/
C 32.31+2.29 28.247*%* B,CE>D/
D 26.82+3.05 B>CE
E 35.32+3.06

Values=Mean+SD, ***: p<0.001.

BN 2o P40 FUA ZAE Bo] 49 = T W& 7% S7+E UEhidgal Basit.
ATH58] & @79 23, MDA® wgLql SAIL vle) Y
TR AN E W BT dBAE T 3l B SAHLE oA A UEgen, £
TEAEF FoAE 84 MDA 0] AeEHo o Be o) Hlael M SRk aol A Fdeg el vl
A £4& 4o, v BEE 25S AASH HY TS WA Uehd Ao Hol, 1= 52 23]
MDA7} ZH&stE g 23 &5 dod|A deta B AdFstel S FAR, FHAHY $F2 HIEA
S3 ITH27,34] =, A ol e FHehA] 4 Abg A AHolA e MDA FE2 BT &5 ToMNE 43
I 58, TAT AT TET253542], FAAB0], =oA AR &Fo] AAFIS NS EFH R AAT F S
[6], @5 vletEds(2526] 59 dsd HFst Aol A2 Aoz Aztdn.
Fatst whe-o AR A oldE F AUes B F1 A B2 A7Ae e 710 A& fAaA 2Ee] 2448
VOmax®] 75%% 40 &< Bel71E & F MDAZF frofst  &ol th@ AlA B} o8& AAAA S8 s 3714
A S7HFAIB, e w2 AT &5 S F4 AR NS a7, o] A A8 AA 4 A
Fol S7tetel wheh A Fiksts fEeka FUIA S g Al B4 SHE ovisty, 489 A3E A4En &3l
(macromolecules)9}t A 2o 43S FEL13]E 4 ATt TH46]. 224 02 5735 MDA WstE A4y 4,
Kihlstrom [29]¢] dFolX=, 7 Wistarl AFH@LE)E Adpitste] o] EEdEst DAY B¥o] e A=
FOE 3HF 4R 5U/FE UIE B F9E AR 2, Uehter, 2 dxe w3 F=s} 13 e SFAARE
A AFste] 2391 4A9] TBARS (pmol/g)¢h LPO Hl& o A A= oM 2318 ¥ Hadshs %S 4
(umol/kg)ol A HIEETRT FYTo] Hase 4TS U T T AT webA ey £ 29 5 den 37 3
WAt Btk Alessio9}t Goldfarb [1]9] dFolA =, AgE SN F e SEHER T4EY +F0| U
71 SDA #F(32rke], 100~125 g)E A2 EF=d E I A&l FFE) &5 F8o] S AES dAS
#lo1d(1AZ/ 4, 59/, 35 m/ 1, 15% AANS 1853t AA o A Had ¢ dva A4dn
g A3}, 3 2KX Y LPO & M3t IgleH, ol &
Aie AT Edoldol 4% &% T MDA &) et 251 SOD &M9| g
@ LPO & #aA 5 At AL AAFSSIH. Starnes Table 4914 H= wuto} 2o], 653te] 94 § Fitstasg]
55319 dAFolAME, A Fischer 344 F (6€%, 182 %)E superoxide dismutase (SOD) &4 FAT(A)°]l Hit
ez Efed A4S 20 m/ &, 5¢/F, 15~30%/ <, 2.80+0.38 unit/mg protein/min, F-F-35FT(B)o] Hit
0% ZAALZ 67197 AAe Az, AAFatste] A% 4.34+0.92 unit/mg protein/min, AF35FT(C)o] Bt
TBARS7} 182 % HIE& T &5w0] 698 HlE T H & 3.700.67 unit/mg protein/min, X3P H(D)o] B
Table 4. The comparison of SOD activity after 6 weeks swimming
Group SOD (units/mg protein/min) F-value Duncan

A 2.80+0.38

B 4.34+0.92 A<B,CD,E/

C 3.70£0.67 5.886** C<B,D,E/

D 459+0.78 B,D<E

E 5.10+1.14

Values=Mean+SD.
**: p<0.01.
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