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sponge utilizes preferably cholesterol during the biosyn-
thesis of the A-nor-steranes and cholestanol, although it
can act as precursor of these latter, does not seem an
intermediate in the conversion of cholesterol into 3f-
hydroxymethyl-A-nor-5 a-cholestane.

11.. MinaLE and G. Sopano, J. chem. Soc. Perkin I, 7972, 2380.
2 M. pE Rosa, L. MiNaLE and G. SopaNo, Experientia 37, 408 (1975).
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3 The incubation conditions are given in reference ?; the conditions
of extraction and isolation of stanols are given in references !
and 2; the labelled stanols, after dilution with carrier A-nor-
stanols, were hydrogenated on palladium-charcoal and converted
to the nor-ketones (experimental details in reference 2).

4 S. P. CoLowrck and N. O. KapLaN, Meth. Enzymol. 4, 804 (1957).

5 A. G. Smrta and L. J. Goap, Biochem. J. 746, 35 (1975).

6 The 3f-hydroxymethyl-A-nor-5o-steranes are less polar than
cholesterol (Rf on silica gel TLC in chloroform 0.45 as against
Rf 0.4).

Ontogenesis of Monoamine Oxidase in the Thyroid Gland of Rats
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Summary. During postnatal development, MAO activity in the thyroid gland of male rats increases until day 16, when

adult values are reached.

Monoamine oxidase (MAO, E.C.1.4.3.4) is a degradating
enzyme catalyzing oxidation of primary and secondary
amines. MAO has been found in various tissues of diffe-
rent animal species!. It is present also in the thyroid
gland 2. The final products of MAO activity are aldehyde
and hydrogen peroxide. Hydrogen peroxide enzymati-
cally generated in the thyroid under the catalytic in-
fluence of peroxidases is needed for oxidation of iodide to
a more reactive state (I+)2. The H,O,-peroxidase system
participates also in the synthesis of thyroxine and tri-
iodothyronine%. BaubpHUIN® has found that the activity
of MAO in the thyroid gland is substantially higher in
comparison with other tissues and localized in both mito-
chondria and microsomes. It is not known whether this
enzyme has a direct effect on the biogenesis of thyroid
hormones. However the significance of MAO in the
thyroid is supported by the presence of catecholamines in
thyroid tissue.

The aim of the present work was to study the activity
of MAO in the thyroid gland of rats during postnatal
development.

Matevials and methods. Wistar albino male rats were
used. The animals were killed by decapitation. Thyroids
were removed, placed into ice-cold 0.25 M sucrose and
homogenized in a glass-Contes homogenizer. Details of
the assay for MAO have been described by WURTMAN
and Axerrop®. The reaction mixture contained 25 ul
(6.25 nmol) of tryptamine C* (specific activity 2.7 mCi/
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Fig. 1. C*-indolacetic acid production during 20 min incubation vs.
amount of tissue.

mmol, Amersham, England), 250 ul of 0.5 M potassium
phosphate buffer (pH 7.4) and various amount of tissue
homogenate in a final volume 0.3 ml. The reaction, carried
out at 37°C, was stopped after 20 min with 2 N HCI and
the radioactive products were extracted into 10 ml of
toluene; 4 ml of toluene extracts were measured for radio-
activity in 10 ml of Bray’s solution by a Packard scintil-
lation counter. The activity of MAO during ontogenesis
was assayed in 0.5 mg samples in triplicates and two
series of experiments were performed?.

Results. Figure 1 shows the effect of varying concen-
trations of thyroid tissue upon the rate of C4-indolacetic
acid formation. The amount of acid was proportional to
concentration in the range between 0.1 and 1 mg. The
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Fig. 2. MAO activity during development in 0.5 mg thyroid incu-
bated for 20 min. Means of 10 values 4+ SE (results of experiments
1 and 2 were pooled).
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change of MAO activity during ontogenesis is illustrated
in Figure 2. MAO activity increases from birth through
about 2 weeks of age. After day 16, however, no signifi-
cant change was found and on day 30 and 90 (adult
animals), enzyme activity was almost the same.
Discusston. In this study we used tryptamine as a
substrate for measurement of MAO. Most of studies were
performed with other substrates, but our results show
that in thyroid tissue tryptamine is suitable (Figure 1).
Although MAO has been localized in mitochondria and
microsomes$, we used whole homogenates because they
more probably reflect total activity of the organ. MAO
activity during ontogenesis has been studied in various
tissues of several species of experimental animals; how-
ever, no data have been published concerning the thyroid
gland. In the rat Gripors and Rorri® have measured
MAO activities in liver, kidney and heart homogenates
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and found that adult values in liver and kidney are
reached at the 18th day after birth, whereas in the heart
they occurred later. In our studies MAOQO increased during
the early postnatal period. Its maturation occurred
during the first 2 weeks after birth and adult levels were
reached on the 16th day. The changes of enzymatic ac-
tivity of MAO during ontogenesis of rat thyroid suggest
the importance of the role of this enzyme in thyroid
function. MAO could be significant in providing thyroid
hydrogen peroxide from catecholamines which have been
found in the thyroid of mammals”.
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On the Metabolism of Prostaglandins by Rat Brain Homogenatel
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Summary. Using radio-immuno assays for prostaglandins and prostaglandin metabolites, three prostaglandin meta-
bolizing enzymes were found in the 100,000 X g supernatant of rat brain, 15-hydroxy-prostaglandin-dehydrogenase,
A¥¥-reductase and prostaglandin E-9-keto-reductase. Specific activity of the latter enzyme was highest in striatum
and midbrain and lowest in cortex, cerebellum and spinal cord.

Reports on the activity of prostaglandin (PG) metab-
olizing enzymes in rat brain are controversial. S1GGINs
et al.?, using a histochemical technique, found 15-hyrdoxy-
PG-dehydrogenase activity to be low or absent in all
regions of rat brain examined, except the cerebellar cor-
tex. NaxanNo et al.® reported that 10,000 x g supernatant
of homogenates of cerebral cortex and cerebellum of both
rat and dog metabolized very little PGE,. Recently, how-
ever, LESLIE and LevINE? described the occurrence of
PGE-9-keto-reductase in various rat tissues including
brain. NADH was the only cofactor studied. Later,
NADPH dependent PGE-9-keto-reductase activity was
demonstrated to occur in the cytoplasmic fraction of
several tissues including brain of pigeon and monkey?.
A similar enzyme activity has been described for sheep
blood . Furthermore, LEE and LEVINE? demonstrated the
presence in monkey and human brain of a type 11 15-hy-
droxy-PG-dehydrogenase, which, contrary to the well-
known type I enzyme, uses NADP as a coenzyme more
effectively than NAD. The present work was undertaken
to measure the activity of PGE-9-keto-reductase in rat
brain and to study some of the properties of the enzyme
including its regional distribution. Furthermore, a type 11
15-hydroxy-PG-dehydrogenase and A*3-reductase activity
were found in the 100,000 X g supernatant of rat brain.

Matevial and wmethods. Male Wistar rats (250-400 g)
were killed by dislocation of the neck. The brains were
rapidly removed and homogenized in 30 ml of ice-cold
Bucher medium (0.02 M KH,PO,, 0.072 M K,HPO,,
0.0276 M nicotinamide, 0.0035 M MgCl, pH 7.4). After
centrifugation at 10,000 x ¢ at 4°C for 15 min the super-
natant was recentrifuged at 100,000 X g for 1 h. 0.15 ml of
the clear supernatant as enzyme source was incubated
with 1 mM coenzyme (NAD or NADP for 15-hydroxy-
PG-dehydrogenase, NADH or NADPH for PGE-9-keto-
reductase and A'3-reductase) and 100 ng substrate (PGE,

or PGF,, for 15-hydroxy-PG-dehydrogenase and PGE-9-
keto-reductase, 15-keto-PGF,, for A3-reductase) at
37°C. Enzyme reactions were stopped by incubation in a
boiling water bath for 1 min. The incubates were diluted
to 4.0 ml with ice-cold distilled water. Products and re-
maining substrates in aliquots of the samples were deter-
mined using radioimmunoassays for PG and PG meta-
bolites as described previously®. For studies on the region-
al distribution of PGE-9-keto-reductase activity, rat
brains were dissected as described by Growinskr and
IversEN?®. Protein was determined by the method of
Lowry et al.l0. All unlabelled PGs and PG metabolites
used were a generous gift of Dr. J. Pike, Upjohn Co.,
Kalamazoo, USA.

Results and discussion. As shown in the Figure, in-
cubation of the 100,000 X g supernatant of rat brain as
enzyme source with 1 mM NADPH and 100 ng PGE,
results in the formation of PGF,,. The enzyme reaction is
linear with time for at least 2 h, and has a broad pH
optimum between 7.0 and 9.5 and a temperature optimum
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