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Effects of Different Exercise Intens1t1es on Cytosolic and Mitochondrial LDH Isozymes of Cardiac
Muscle in Rats. Sang-Hak Lee' and Jin-Hwan Yoon*. Department of Sports Scince, Hannam University,
Dagjon 133, Korea, 'Department of Physical Education, Korea University, Seoul 136-701, Korea - To achieve
the purpose of this study, forty-eight male Sprague-Dawley rats were assigned to control and three
endurance exercise group. 36 rats were forced to exercise according to exercise intensity for 8 weeks
and 12 rats were untrained for control group. Cardiac cytosol was extracted from cardiac tissue and
cardiac mitochondria was purified from the cytosol. Purified mitochondria were separated into four
fraction: inner membrane, outer membrane inter membrane space and matrix. The changes of cytosolic
and mitochondrial LDH isozymes activity were measure. Relative activity (%) of cytosol for low and
control group showed the following order of prevalence : AB;>A;B,>B,>A3B> Ay, for moderate and
high group : AB;>Bs> AsB,>AsB> Ay Outer membrane for low group showed AB:;>By> AgBy, for
moderate group : B;>AB3> AyBy, for high and control group : B; > AsB. Inter membrane space for low,
moderate and high group showed By > ABs> AsB2> AsB> Ay, for control group : Bs> AsB> ABs > ArB, >
Ay Inner membrane for all group showed By > ABs> A;B> > AsB> Ay Matrix for control, low, moderate
and high group showed Bs;>AB;>A;B;>A3sB>As These results suggest that long term exercise
intensity effect on cardiac tissue cytosolic and mitochondrial activity and As, A3B, A;B;, ABs and By
isozymes were found entirely in mitochondrial fraction.
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Table 1. Endurance training program

. Intensity Exercise
Group N Duration Frequency ol
(weeks) (days/ Week)speed(m/ min)g((,/)e (mni:)
Control 12 8 - - - -
LIE 12 8 4 5-8 0 30
ME" 12 8 4 14-16 0 30
HIE® 12 8 4 22-25 0 30

a : Low Intensity Exercise Group
b : Moderate Intensity Exercise Group
¢ * High Intensity Exercise Group
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Table 3A. The change of cytosolic LDH activity of heart tissue
among groups after followed 8 weeks exercise train-
ing in rats MS+£SD (unit/g)

Group  control low moderate high

Tissue (n=12) (n=12) (n=12) (n=12)

heart  192.84129.18 249.56+12.85 204.42£9.92 185.18 +15.70

Table 3B. The result of one-way ANOVA on the changes of
LDH isozymes of heart tissue among groups after
followed 8 weeks exercise training in rats

Item Source df SS MS F Pr>F
Group 3  7751.817 2583.939 7.9519 <.000912

heart Error 8  2599.561  324.945
Total 11 10351.378

df : Degree of Freedom
SS : Sum of squares
MS : mean square

F : Significance Level
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Fig. 1. Polyacrylamide gel electrophoresis of heart cytosol. a,
control group; b, low intensity group; ¢, moderate inten-
sity group; d, high intensity group.
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Table 4. Relative heart activity(%) of LDH isozymes among
groups after followed 8 weeks exercise training in rats

Group  control low moderate  high

Isozyme 0=12) (n=12) (n=12) (n=12)
heart

A4 12.267 1552 0.440 1377

A3B 16.473 12529 11198 9.887

A2B2 23.026 25505 23294  21.390

AB3 31.351 39710 35311 34384

B4 16.883 20704 29757 32963

Table 5. Relative activity(%) of mitochondrial outer membrane
LDH isozyme among groups after followed 8 weeks
exercise training in rats

LDH Group  control low  moderate  high
outer membrane
A4 - - - -
A3B - - - -
A2B2 - 10086  14.461 -
AB3 42741 48519  37.647 42778
B4 57259 41395 47892 57222




+

Fig. 2. Polyacrylamide gel electrophoresis of LDH isozyme in
mitochondrial outer membrane of heart. a, control group;
b, low intensity group; ¢, moderate intensity group; d,
high intensity group.

Table. 6. Relative activity(%) of mitochondrial intermembrane
space LDH isozymes among groups after followed 8
weeks exercise training in rats

LDH Group control  low moderate high
intermembrane space
A4 3.609 2313 2048 3408
A3B 8.483 9.99 9235  19.265
A2B2 7588 14434 14374 18516
AB3 7955 23811 14911 15952
B4 72365 49452 5943 42845

+

Fig. 3. Polyacrylamide gel electrophoresis of LDH isozyme in
mitochondrial intermembrane space of heart. a, control
group; b, low intensity group; ¢ moderate intensity group;
d, high intensity group.
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Table 7. Relative activity(%) of mitochondrial innermembrane
LDH isozymes among groups after followed 8 weeks
exercise training in rats

LDH Group  control low  moderate  high
inner membrane
A4 0.557 0.271 0.648 0.371
A3B 4633 2433 2227 1.655
A2B2 8.266 18.031 16.118 17.678
AB3 29412 37.801 36.867 45.373
B4 57133 41465 44139 34923
a b C d
O
A,
<A,B
A;B,
AB,

L
+ e
Fig. 4. Polyacrylamide gel electrophoresis of LDH isozyme in
mitochondrial inner membrane of heart. a, control group;
b, low intensity group; c, moderate intensity group; d

high intensity group.
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Table 8. Relative activity(%) of mitochondrial matrix LDH is-
ozymes among groups after followed 8 weeks exer-
cise training in rats

LDH Group  control low moderate high

matrix
A4 4.651 - - -
A3B 5.809 10.356 5.856 5.621
A2B2 11.558 14.861 12.263 8.916
AB3 25.303 30.872 2491 25.763
B4 52.679 43911 56.97 59.7

<A;B
<A;B,

<AB,

Fig. 5. Polyacrylamide gel electrophoresis of LDH isozyme in
mitochondrial matrix of heart. a, control group; b, low
intensity group; ¢, moderate intensity group; d, high in-
tensity group.
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