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A Study on Superoxide Dismutase from various Tissue of the
Tricarboxylic acid cycle blocked Rat

Kim, Yil
Department of Chemistry Dankook University, Korea

This study was carried out to observe the formation of superoxide radicals and the changes in the
activities of superoxide dismutase (EC. 1.15.1.1.) from the various organs of a rat which was blocked
tricarboxylic acid cycle. In order to block the tricarboxylic acid cycle, the beta-fluoroethylacetate was
injected into peritoneal cavity of rat and removed the various tissues from the rat at intervals of an
hour. By tissue extracts being prepared by the method of Weigiger and Fridovich the activities of
superoxide dismutase, aconitase, and contents of blood glucese, citrates, and superoxide radicals were
determined. The experimental results are summarized as follows:

Accumulation of citrates is increased within three hours after treatment in the all tested tissues,
especially, in the heart and spleen they are higher than one of other tissues as 12 and 20 times of con-
trol. The activities of aconitase are inhibited to 30-35% on an hour after beta-fluoroethylacetate treat-
ment comparing with that of control rat. The content of blood glucose is increased to 1.6 fold of normal
value after 5 hours of treatment. In all tested tissues, superoxide radicals are formed in the heart as
0.26 micromoles per gram tissue between one and two hours after treatment. The activities of total
superoxide dismutase are increased between one and three hours after treatment in the all tested
tissues and one of these enzymes in heart is highest. The activities of superoxide dismutase containing
Mn are also increased with an increase of total superoxide dismutase activities.
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Table I. Sequential changes in the rectal tempera-
ture of g-fluoroethylacetate treated rat

Time (hour) Temperature (C)
0.0 37.0
0.5 33.0
1.0 30.0
2.0 28.5
3.0 27.0
4.0 25.5
5.0 21.5
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Fig. 1. Sequential changes in the aconitase activities
from the various tissues of f-fluoroethylacetate
treated rat.
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Table IV. Formation of superoxide radicals in the various tissues of A-fluoroethylacetate treated rat

Time (hour)
Tissues
0.0 0.5 1.0 2.0 3.0 4.0 5.0
Brain 0.00 0.03 0.09 0.16 0.06 0.07 0.05
Heart 0.01 0.04 0.18 0.26 0. 08 0.04 0.01
Kideny 0.01 0.04 0.06 0.02 0.02 0.02 0.03
Liver 0.00 0.01 0.16 0.06 0.05 0.04 0.04
Lung 0.00 0.02 0.13 0.05 0.03 0.03 0.02
Spleen 0.00 0. 00 0.05 0. 08 0.04 0.01 0.01
* 0.0 ; Normal

** Unit ; umoles/g tissues
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Fig. 2. Total activities of superoxide dismutase from
the various tissues of R-fluoroethylacetate
treated rat x —— x, heart; 4——» kidney;
®— @, brain; O——0, liver; 8——M, lung;
O——0, spleen.
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Fig. 3. Cyqnide insensitive Mn-superoxide dismutase
activities from the f-fluoroethylacetate treated
rat tissues X -—— x, heart; 4——», kidney;
®— @, brain; O——0Q, liver; ——M, lung;
O——Q, spleen.
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& dismutation©] Auj=olnd o] radical o =
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