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Microstructure of Mammalian Spermatozoa
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The mammalian spermatozoon
(sperm) is, indeed, a unique type
of cell. Despite its microscopic
1
size, the sperm accomplishes the
formidable tasks of fertilization
I
and of transmitting the genetic
i
information of the male parent to
his
offspring. It can survive, either
1
in
the
presence or in the absence
;
of air, for a considerable period
of time. Also, it possesses an active motility and an array of cel1 lular components to carry on its
functions. The structural a n d
functional interrelationships of
the sperm has, however, puzzled
biologists for years largely because the fine structure of the
sperm cell cannot be clearly obi
served with conventional optical
i
instruments. With the advent of
techniques in electron microscopy, it is possible to study the
I
microstructure of spermatozoon
by electron microscope when sini gle sperms are cut into sections
i of 1/4-1/2 millionth of an inch in
thickness. T h i s communication
will briefly review the present
concept of sperm morphology according to electron microscopic
studies at Oregon State University as well as some other institutions 4 6 8 10 14 16 17 20 23 a n d
others.
In gross appearance the mamI
malian spermatozoon somewhat
resembles a tadpole. However, as
a single cell the sperm has a rather
complex structure (Figure 1).
I The head, which may vary in
shape depending on the species,
is fully occupied with the nucleus
where one finds the chromosomes
carrying genes that determine the
I individual traits. The anterior
surface of the head is covered by
the acrosome and the posterior
portion by the postnuclear cap.
The tail of the sperm originates
from the structure known as the
proximal centriole at the posterior
5
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pole of the sperm head. Our electron micrographs clearly demonstrate that the proximal centriole
in bovine spermatozoa appears as
a cylindrical structure and contains, in its wall, 9 sets of triplet
tubules arranged in a "pin wheel"
fashion.
The sperm tail is conventionally
subdivided into three parts, i.e.,
the midpiece, main piece and end
piece. In addition to the outer
cellular coverings, the tail has a

central axial filament core. The
latter consists of a pair of central
fibrils surrounded by a ring of 9
doublets. These 11 fibrils persist
into the end piece of the tail. In
the midpiece and the main piece,
an additional outer ring of 9
coarser fibrils is found to encase
the axial core. These fibrils, the
central pair and the 2 rings of 9
each, are embedded in a homogeneous matrix and enclosed
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SPERIVIATOZOA
serve the fertilizing capacity of
sperm from various species.
STRUCTURE continued
Research in the microstructure
either by the mitochondria] sheath
of spermatozoa with continued
in the midpiece or by the fibrous
emphasis on determining the re sheathin
principa piece.. This
lationship between sperm strucrather complex architecture of
ture and sperm physiology and
the sperm tail is essential for its
pathology
may provided needed
active motility and has a major
answers to many of the present
role in facilitating the sperm
problems in animal reproduction.
transport and fertilization in the
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