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Unlike their terrestrial counterparts, marine organisms
have been found to contain very few structures resulting
from enzymic coupling of phenols Thelepin (5), from the
annelid worm Thelepus setosus®, is the only clear example,
although 2,2,4,4',6,6’ hexahydroxyblphenyl (6), recently
found in several brown algae>', may also arise via this
pathway.
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Selective effect of noradrenaline on superoxide dismutase activity in the brown adipose tissue and liver of the rat
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Summary. Noradrenaline treatment results in a significant increase of superoxide dismutase activity in the intrascapular

brown adipose tissue but not in the liver.

A metallo-protein from a few eukaryotic systems, including
bovine erythrocytes, the liver, brain and heart, has been
isolated previously, but superoxide dismutase (8OD) activi-
ty of these proteins was established only 10 years ago by
McCord and Fridovich!. It was found that this enzyme
catalyzes the dismutation or disproportionation of superox-
ide free radical anions, yielding hydrogen peroxide and
oxygen as follows: O,+ 0,42 H* - 0,+ H,0,. The for-
mation of these univalently reduced molecular oxygens is
evident in various biological systems. Superoxide dismutase
prepared mainly from the liver, erythrocytes and the brain
has been intensely studied®, However there are no data on
SOD activity in the brown adipose tissue (BAT). This tissue
is known to be under direct control of the sympathetic
nervous system. We decided to study the effect of exoge-
nous noradrenaline (NA) on SOD activity in the intrascap-
ular brown adipose tissue (IBAT) and liver of the rat.

Materials and methods. Adult male Mill Hill hooded rats,
weighing 180-200 g, and 2 months old, were used for the
experiment. One group of 10 animals was treated with
noradrenaline (Galenika, 1.6 mg/kg b.wt, i.p.) and the
control group of 16 animals was injected with the same
volume of saline solution. Animals were killed by decapita-
tion 35 min after the injection of NA. IBAT and liver were
taken perfused and homogenized at 4°C in a buffer con-
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a0k Superoxide dismutase activity in
the interscapular brown adipose
tissue and liver of control and
200 noradrenaline-treated rats (units/
mg protein). Mean+ SEM of 10
or 16 animals. The difference
0 between the control and NA-
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Liver IBAT treated rats in IBAT has p<0.01.

taining 0.05 M K,HPO, and 107 M EDTA, pH 7.8, and
centrifuged for 90 min at 85,000 g. The supernatant was
dialyzed for 20 h at 4°C. SOD activity was determined as
described by Misra and Fr1dov1ch4 Protein was analyzed
by the method of Lowry et al.’.

Results and discussion. As shown in the figure 1, SOD
activity was significantly higher in the liver than in IBAT
(p <0.005). NA treatment produced a slight decrease in
enzyme activity in the liver. However, the same amount of
NA injected produced a significant increase in SOD activity
in IBAT (p < 0.01). This increase was seen 35 min after the
treatment, which was the time when a maximum calorigen-
ic effect of thls neurohormone was registered in previous
experiments®’. NA is known to be a potent mediator of
nonshivering therrnogenesxs which occurs in the cold®.
Under these conditions, BAT plays an important role in
heat productior’. In ambient cold, as well as under the
influence of NA injected, the production of superoxide free
radicals should be increased. Thus the increased SOD
activity found in our present experiment in the IBAT of
NA-treated rats may be particularly important in the pro-
tection against the toxicity of free oxygen radicals. In
addition the selective effect of NA on SOD activity, found
in the present experiments, may result from the higher
capacity of the IBAT, as compared to the liver, to take up
injected NA from the circulation.
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