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Studies of fertilization in Clupea pallasi—VI.
Fertilization of the egg deprived of the membrane
Ryuzo Y ANAGIMACHI
(Zoological Institute, Hokkaido University, Sapporo)
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Fig. 1. Removal of the egg-membrane by the use of iridectomy scissors.

An unfertilized egg was put in a Petri-dish containing isotonic Ringer’s solution ; the egg
became firmly attached to the bottom of the dish owing to the adhesiveness of the mem-
brane. Then, the membrane of the egg was partially cut off by the use of iridectomy
scissors (A—B), and the egg proper was forced out of the membrane through the cut
(C—D). The egg-membrane of the fertilized egg could be removed by the same method,

f

Fig. 2, Development of the egg, fertilized after removal of the membrane (in isotonic
Ringer’s solution, at about 12° C.).

a : 30 minutes after insemination ; the 2nd polar body (p) was extruded. b—d : 3—5
hours after insemination ; egg displayed irregular cleavages characteristic of polyspermy.
e : 18 hours after insemination ; egg developed into apparently normal blastula but de-
velopment did not progress far. f : 3—4 days after insemination ; egg began to disinte-
grate.
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Fig. 3. Photomicrographs of the denuded
eggs. X 15. a : Eggs which were de-
prived of their investing membranes and
then inseminated; (1)egg just after insemina-
tion (2) egg forming blastodisc (3) eggs
undergoing irregular cleavage characteristic
of polyspermy. b . Eggs which were
normally fertilized and then deprived of the
membranes (control).
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Egg with a protrusion, before and after fertilization.

Membrane of an egg was partially cut off and the egg was pressed in such a way thata

protrusion was formed (a).

When such an egg was inseminated, two blastodiscs were

formed (t—c). Note that the blastodisc formed in the protrusion showed irregular cleav-

age characteristic of polyspermy (d).
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Superimposed
insemination

Insemination

Fig. 5. Effect of superimoosed insemination upon the developnent of the egg.

The eggs which had been normally fertilized were deprived of the membrane and in-
seminated again. When this procedure was carried out at 10—20 minutes after fertili-
zation, the majority of the eggs,if not all, displayed irregular cleavages characteristic of
polyspermy (a—¢). This fact indicates that spermatozoa penetrated inio the previously
fertilized eggs at the iime of suoverimnosed insemination and participaizd in cleavage.
When the superimposed insemination was carried on at about 60 minutes after fertilization,
practically all the eggs showed no irregularity in cleavage and produced normal embryos
(a>—¢’). This fact. may be taken as indicating that the spermatozoa did not enter the
eggs at the:time:of: asuperlmposed insemination or even if they entered that they could
not take part in the mitotic process of the eggs.
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glass-needle

Insemination

Fig. 6. Response of the artificially activated eggs to insemination.

The eggs which had been activated by pricking ‘were deprived of the membrane and then
inseminated. When this procedure was performed at about 10—20 minutes after activa-
tion, the majorlty of ihe eggs underwent irregular cleavage characteristic of polyspermy
and gave rise to more or less irregular blastulae(a’—¢’). However, when the procedure
was carried on at about 60 minutes after activation, none of the eggs showed cleavage
(a”—c¢?). (a—c) are the control eggs which were inseminated without removal of the
membrane ; they never displayed cleavage.
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Résumé

1) The fertilization of the Clupea egg is monospermic under normal conditions. It
has been found that if the unfertilized egg is deprived of its membrane (cf. Fig, 1) and
then inseminated, numerous spermatozoa penetrate into the egg and take part in the mitotic
process of the egg. The cleavage and ensuing development of such an egg is therefore
almost invariably abnormal (cf., Figs. 2 and 3). ’

2) The egg, once fertilized, cannot be fertilized again, However, if the membrane of
the fertilized egg is removed, the egg becomes refertilizable, Spermatozoa penetrate into the
previously fertilized egg and participate in the formation of the mitotic figures producing
irregular cleavages characteristic of polyspermy (cf. Fig. 5).

3) The artificially activated egg is incapable of fertilization under normal conditions.
It has been shown that if the membrane of the egg is removed, the egg can be fertilized,
Spermatozoa enter and cleavage takes place similar to that characteristic of polyspermy

(cf. Fig. 6).

4) In view of these findings it seems justifiable to consider that the egg-membrane

prevents entrance of supernumerary spermatozoa and constitutes the pricipal mechanism for

prevention of polyspermy.






