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SUMMARY: Spermidine and spermine are found in unfertilized
eggs of the sea urchin, Hemicentrotus pulcherrimus. Putre-
scine becomes detectable and concentrations of spermidine

and spermine increase in the eggs upon fertilization. Then,
concentrations of these polyamines decrease after respective
peaks in polyamine concentrations. The peaks in the concen-
trations are found at 15 minutes post fertilization for putre-
scine, at 30 minutes for spermidine and at 30-40 minutes for
spermine respectively. Levels of polyamines elevate again
and reduce after the 2nd concentration peaks of respective
compounds, and then the first cleavage of the eggs takes
place. Cyclic change in each polyamine concentration is also
observed after the first cleavage, and egg cleavage occurs

at decreasing phase of polyamine concentrations.

INTRODUCTION: Intracellular concentrations of polyamines have
been reported to be great in animal tissues with high rates
in RNA and protein synthesis (1-3). Since protein synthesis
in sea urchin eggs, as well as the other physiological func-
tions such as 0, uptake, glycolysis and so on (cf.4), has been
reported to be enhanced upon fertilization, it may be expected
that polyamines increase in their concentrations upon fertiliza-
tion and stimuiate several metabolic systems in the eggs, which
have been known to be enhanced upon fertilization {(cf.4).

In the present paper, we report elevation of polyamine
concentrations in sea urchin eggs upon fertilization and cyclic
alteration of the concentrations with a relation to the cycle

of egg cleavage.
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MATERIALS AND METHODS: Eggs of the sea urchin, Hemicentrotus

pulcherrimus were obtained by forced spawning with 0.5M KC1
injection into the coelom of matured one. Fertilized eggs

were kept at 18°C with gentle sterring. Synchronism of the

egg cleavage in an egg suspension was examined at the first and
third cleavage and the eggs were not used for analysis of poly-
amines unless all eggs in a suspension finished the cleavage
within 5 minutes. 9 batches of the eggs could be used in the
present study among 42 batches examined. 10 ml of the egg sus-
pension, which contained about 3x105 eggs, was centrifuged on

a hand driven centrifuge every 3 or 6 minutes after fertiliza-
tion. Egg pellet thus obtained was frozen with ligid nitrogen
and homogenized in 1 ml of 0.1N HCl on an ice bath. Then, 1 ml
of 10% trichloroacetic acid was added to the homogenate. To

1 ml of the supernatant obtained with centrifugation at 20,0009
for 20 minutes, 0.2g of salt mixture (62.5g of anhydrous sodium
sulfate and 8g of trisodium phosphate ground together) and ¢.1 ml
of 5N NaOH were added, and the supernatant was mixed up with

2 ml of n-butanol. Polyamines extracted with n-butanol were
separated with paper electrophoresis and estimated according to

the method described by Russell (5).

RESULTS: Fig 1 shows change in polyamine concentrations in

sea urchin eggs after fertilization. In unfertilized eggs,
putrescine was hardly detected and concentration of spermidine
was lower than that of spermine. Putrescine concentration
increases rapidly following fertilization and then begins to
decrease at 15 minutes post fertilization. Levels of spermidine
also starts to elevate at just after fertilization and reaches

a maximum value at 25-30 minutes after fertilization. Sper-
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mine level seems to remain unchanged for 10 minutes, then in-
creases and becomes maximum at 30-40 minutes after fertilization.
Polyamine concentrations decrease respectively to minimum val-
ues by 50 minutes after fertilization. The minimum concentration
of each polyamine in fertilized eggs is still higher than that

of unfertilized eggs. Then, polyamines increase again in their
concentrations sequentially as found after fertilization and de-
crease after they reach a little higher values than the maximum
ones observed at just after fertilization respectively. The
first cleavage of the eggs can be observed after the second peak
of spermine. The third peak of each polyamine concentration was
also found between the first and second cleavage of the eggs.
Since peaks of polyamine concentrations are also observed between
the second and third cleavage, change in polyamine concentrations

will relate with the mechanism concerning mitosis of sea urchin

eggs.

~
T

Polyamine contents (umotes/10°ggs)

Put

e L

3 %0 120 780 240
Time in minutes atfter fertilization

Fig. 1 Cyclic alteration in polyamine contents in sea urchin
eggs related with cleavage cycle. Put; putrescine, Spd;
spermidine, Sp; spermine. +, +, =+ show the 1st, 2nd and

3rd cleavage respectively.
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DISCUSSION: The same polyamines as those of mammalian tissues
(5), such as putrescine, spermidine and spermine are found in
sea urchin eggs. Polyamine concentrations, especially those of
putrescine and spermidine are very low in unfertilized eggs and
increase after fertilization. Since fertilized eggs will be
assumed to be "active" cells with higher rate in protein synthe-
sis than that of unfertilized eggs (cf.4), increase in polyamine
concentrations upon fertilization, especially those of putrescine
and spermidine, will agree well with the fact that the levels of
polyamines are high in active mammalian tissues such as the re-
generating rat liver, tissues stimulated with hormones, turmor
cells and so on (5-10). Levels of polyamines, however, change
very quickly as compared with those of mammalian cells (5). The
enzyme activities concerning polyamine synthesis were not esti-
mated in the present study. However, if the same metabolic
system for polyamine synthesis as that found in mammalian tissues
(1,7,11,12) will operate in sea urchin eggs, activities of orni-
thine decarboxylase and S-adenosyl-L-methionine decarboxylase
will be enhanced upon fertilization and the change in the acti-
vity of each enzyme will be more dramatic in sea urchin eggs
than that of mammalian cells. These enzymes have been assumed
to be stimulated with adenosine 3'5'-cyclic monophosphate (cAMP),
since increase in cAMP concentration is correlated with these
enzyme activities in mammalian tissues (13-15). 1It, however,
will not be probable that cAMP stimulates the enzyme activities
concerning polyamine synthesis in the eggs at just after fer-
tilization, since cAMP level has been found to be as low as that
in unfertilized eggs until the first peak of polyamines (16).
After the second peak of polyamine concentrations, however,

change in polyamine concentrations seems to keep pace with that
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of cAMP content in fertilized eggs and cleavage of the eggs can

be observed after the peak of polyamine concentrations. These

facts are in well agreement with mammalian cells (17), and it

may be supposed that cAMP stimulates polyamine synthesis in the

eggs during cleavage as has been assumed in mammalian tissues

(17) . PFurther, it will be also probable that cyclic change in

polyamine concentrations, as well as cAMP level (16), concerns

with the mechanism for egg cleavage.
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