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golden hamster, Chinese hamster, guinea-pig and Libyan jird, a morphological change is evident in the acrosomes of spermatozoa that have reached
the ampulla of the Fallopian tube, and spermatozoa that have passed into or
through the zona pellucida of the egg appear to lack acrosomes altogether
(Austin & Bishop, 1958a, b). Consistently, both Moricard (1960) and Hadek
(1963), working with the electron microscope, reported lack of acrosome in
rabbit spermatozoa that have attained the perivitelline space, though Hadek
described a spermatozoon in the thickness of the zona pellucida that still showed
remnants of acrosomal membranes. On the other hand, Adams & Chang (1962)
were unable to discern any change in the acrosomes of living rabbit spermatozoa
obtained from the Fallopian tube, and Bedford (1963) concluded that the
morphological changes he detected in the acrosomes of tubal and uterine
rabbit spermatozoa were attributable to the effects of ageing.
In this laboratory, studies have been made in the rabbit involving phasecontrast microscopy of tubal spermatozoa and electron microscopy of eggs with
spermatozoa embedded in the zona pellucida or suspended in the perivitelline
fluid. Rabbits were killed about 12 hr after coitus, and the Fallopian tubes
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flushed with 0\m=.\9% sodium chloride solution to remove spermatozoa and
eggs. The eggs were fixed for 15 to 30 min in Luft's permanganate fixative
(chilled with ice) and embedded in Araldite. Sections were cut with a Huxley
ultramicrotome. Small pieces of rabbit epididymis were subjected to the same
procedure to provide epididymal spermatozoa for comparison.
No morphological change could be detected by phase-contrast microscopy
in the acrosomes of tubal spermatozoa (in confirmation of the observations of
Adams & Chang, 1962). On the other hand, sperm heads in the thickness of the
zona pellucida or in the perivitelline space, examined by electron microscopy,
clearly differed in structure from epididymal spermatozoa. In the anterior part
of the head of the epididymal spermatozoon it was possible to discern (between
the plasma membrane and the nuclear membrane) the inner and outer membranes of the bag-like acrosome enclosing an amorphous material (Pl. 1, Figs.
1 and 2). By contrast, sperm heads within eggs showed only a single encircling
membrane beyond the nuclear membrane (Pl. 1, Figs. 3 and 4). Both this
were
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encircling membrane and the inner membrane of the acrosome exhibited a
distinctive anterior finger-like projection (which was also seen by Hadek, 1963,
who called it the 'apical body').
From these observations it is inferred that the rabbit spermatozoon differs
from the spermatozoa of certain rodents in showing no obvious acrosome change
prior to egg penetration although, of course, the possibility that ultrastructural
changes occur in association with the release of hyaluronidase is not precluded.
It is inferred, too, that the rabbit spermatozoon resembles certain rodent sperm¬
atozoa in apparently losing its acrosome by the time it has penetrated the zona
pellucida. The present observations also show that the acrosome is not, in fact,
completely lost since its inner membrane, identified by the finger-like process,
remains about the anterior part of the sperm head. Such a consequence could
well be of general significance, for Colwin & Colwin (1961; and personal
communication, 1963) have shown that the acrosome reactions in both the
polychaete worm Hydroides and the enteropneust Saccoglossus results in the per¬
sistence of the inner membrane of the acrosome about the anterior part of the
sperm head, and that it is this membrane that ultimately unites with the egg
plasma membrane. Much further work is clearly needed to determine whether
the changes in the rabbit acrosome follow a pattern similar to those involved in
the invertebrate acrosome reaction.
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PLATE 1

Fig. 1
Fig. 2
Figs. 1 and 2. Section of rabbit epididymal sperm head with interpretation of membrane
disposition. Solid black: nucleus bounded by nuclear membrane; stipple: contents of
acrosome.
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Fig. 3
Fig. 4
Figs. 3 and 4. Sections of sperm heads lying in the thickness of the zona pellucida and in
the perivitelline space of the egg.
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