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Recent data on mammalian spermatozoa have revealed that profound changes
take place in the acrosome before the spermatozoon penetrates the zona pel-
lucida of the ovum. The plasma membrane and the outer membrane of the
acrosome vesiculate, releasing the acrosomal contents (Austin & Bishop,
1958; Austin, 1963; Hadek, 1963; Piko & Tyler, 1964; Barros, Bedford, Frank-
lin & Austin, 1967; Bedford, 1967b). The inner acrosome membrane then
becomes the outer ensheathment of the sperm head. Under these circum-

stances, the contents of the compartment between the inner acrosome mem-

brane and the nucleus may be important for the movement of the spermatozoon
through the zona and fusion of spermatozoon and ovum.

Since it resides in the subacrosomal space at the apex of the nucleus, the

'apical body' is in a strategic locus for the approach of the spermatozoon
toward the egg. The apical body, however, is a controversial structure since
it has been reported in some mammals (Hadek, 1963; Nicander & Bane, 1966;
Bedford, 1967a) but it has not been seen in others (Fawcett & Ito, 1965). Among
the primates, Bedford (1967a) noted a subacrosomal body in the bush baby
but it was not present in man.

Because of the enormous development of the guinea-pig acrosome (Fawcett,
1965), this species is particularly favourable for analysis of the organelle and
related substructures. An apical body, however, has not been consistently
observed in the guinea-pig. It was described as a diffuse mass by Nicander &
Bane (1966) but it was not present in an extensive study by Fawcett (1965).

It was decided in the present study to reinvestigate the apical body in guinea-
pig spermatozoa and spermatids treated en masse with ethanolic phosphotungstic
acid (E-PTA). This technique (Gordon & Bensch, 1968) was chosen for several
reasons: (1) intracellular components which are not apparent with osmium
tetroxide are stained with E-PTA (Bloom & Aghajanian, 1968; Gordon &

Bensch, 1968), (2) phosphotungstic acid enhances the tinctorial qualities of the

'post-nuclear cap' (Nicander & Bane, 1962) which, like the apical body, is in the
extra-nuclear region of the sperm head, (3) phosphotungstic acid used after
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fixation in osmium tetroxide revealed densities in the subacrosomal space of

some mammalian species (Nicander & Bane, 1966) and (4) E-PTA stained
substructures of flagellar organdies of the guinea-pig spermatozoon which
were not present with osmium tetroxide alone (Gordon & Bensch, 1968).

Guinea-pig spermatozoa, expressed from the cauda epididymidis, were

fixed in glutaraldehyde and treated en masse with E-PTA before embedding
in plastic (Gordon & Bensch, 1968). Ejaculated human spermatozoa were

also studied with the above procedure. Human spermatozoa were chosen
because: (1) the apical body has not been seen in this species when prepared
by conventional methods for electron microscopy (Bedford, 1967a); (2) the
human acrosome, in contrast to the guinea-pig, is a uniform thin structure

and the subacrosomal space is minimal with no apical differentiation. Samples
of guinea-pig testis were fixed in glutaraldehyde, refixed in osmium tetroxide
and then embedded in plastic both with and without exposure to E-PTA.

In guinea-pig spermatozoa, a dense body was observed which occupied a

notch beneath the inner acrosomal membrane (PI. 1, Fig. 1). In contrast to

previous observations (Nicander & Bane, 1966), it was not amorphous but had
a distinct shape and clearly demarcated outlines (PI. 1, Fig. 1). It was trian¬

gular in sagittal section and did not fill the subacrosomal space. There was an

unstained interval between the limits of the body and the nucleus. Since
E-PTA also stained the internal surface of the acrosomal membrane, the
membrane itself is indicated in negative relief (PI. 1, Fig. 1). In the human

spermatozoon, a small distinct body was also seen beneath the inner acrosome

membrane at the cephalad tip of the nucleus (PI. 1, Fig. 2). As in the guinea-
pig, it followed the outline of the inner acrosome membrane and was disposed
toward the acrosome rather than the nucleus. In both species, scattered den¬
sities were apparent in the subacrosomal space at the sides of the nucleus

(PI. 1, Figs. 1 and 2).
An apical body was present in very late spermatids still attached to the

testicular epithelium (PI. 2, Fig. 3). It was not apparent in cells fixed in osmium
tetroxide and not treated with E-PTA (PI. 2, Fig. 4), resembling the results
obtained in mature spermatozoa (Fawcett, 1965) with similar techniques.

In terms of acrosome development, the guinea-pig and human spermatozoon
are extremes among mammals, since the human has one of the smallest and
the guinea-pig one of the largest organdies. The size and shape of the apical
body apparently follows the size and development of the acrosome, since it
is prominent in the guinea-pig and much smaller, although distinct, in the
human.

The present results strongly suggest that the apical body may be a permanent
feature of mammalian spermatozoan morphology and therefore a critical

structure in the reproductive mechanism. The binding of E-PTA to proteins
(Bloom & Aghajanian, 1968), possibly basic proteins (Winitz & Greenstein,
1961), suggests that the apical body is proteinaceous, may possess enzymic
properties which promote the passage of the spermatozoon through the zona

pellucida of the ovum.
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PLATE 1

Fig. 1. Epididymal guinea-pig spermatozoon, fixed in glutaraldehyde and treated with
E-PTA without fixation in osmium tetroxide. Membranes are not preserved. The acrosome

(AC) is stained internally at the periphery. The apical body (arrow) is in the subacro¬
somal space, closely applied to the acrosome. The inner acrosome membrane appears in

negative relief between the apical body and the internal stained layer. The nucleus (N)
is not dense. Unstained,  46,250.
Fig. 2. Head of human spermatozoon, fixed in glutaraldehyde and treated with E-PTA
without fixation in osmium tetroxide. The acrosome (AC) is a thin structure. The apical
body (arrow) is at the apex of the nucleus (N). The inner acrosome membrane appears in

negative relief above the body. Unstained,  52,700.

(Facing p. 368)
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PLATE 2

Fig. 3. Late spermatid in the guinea-pig testis. Tissue fixed in glutaraldehyde, refixed in
osmium tetroxide and then treated with E-PTA. A triangular apical body (arrow) is

present beneath the acrosome (AC). Unstained,  3474.

Fig. 4. Late spermatid in the guinea-pig testis, fixed in glutaraldehyde and refixed in
osmium tetroxide without exposure to E-PTA. Thin plastic section stained with lead.
The sub-acrosomal space (arrow) does not show an apical body. A portion of the
acrosome (AC) is seen,  3938.

(Facing p. 369)
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