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SPERMS

8 December 1962

The earliest recorded observation of motile spermatozoa is
attributed to a young medical student named Johan Ham.
This discovery was communicated to the Royal Society of
London in a famous letter written by van Leeuwenhoek.
Since that time a tremendous amount of work has led to
better understanding of the spermatozoon as activator of
the ovum and contributor of paternal hereditary elements
to the zygote. Great interest has also been shown in
sperm motility, a subject which has recently been reviewed
in an authoritative article listing 434 references;l this
article deals only with the cellular activity ('private life')
of the sperm, the interested reader being directed else
where for information on the characteristics of semen,
artificial insemination, tubal transport, fertilizing capacity,
and other aspects of the 'public life' of the sperm.

The flagellum is normally concerned with motility of the
sperm, whose head serves primarily as a vehicle for
<leoxynucleo-protein. However, non-flagellated sperms are
-common in certain animal species. There is no single set
pattern of flagellar activity, but a variety displayed by
<lifferent species and under different conditions. The
intact flagella can maintain rhythmical motility, but it has
been shown that the proximal segment, including the
-eentriolar body and/or the mid-piece containing the mito-
-ehondria, is essential for movement. Cinephotomicro-
graphic and photometric techniques have been used to
study the nature of the wave movement· of the whole
sperm and of the tail. The frequency of the beat has been
measured stroboscopically, and in this way calculations
have been made of the velocity of propagation..The range
of sperm velocities, even within a given sample, is found
to be very large.

Different methods of study of the ultrastructure of the
flagella, including the use of the electron microscope, have
established the basic fibrillar arrangement of sperm
flagella as consisting of two central and nine peripheral
filaments; moreover in certain species the fibrils of the
peripheral group are double. Some or all of the longitudi
nal fibrils are widely regarded as the motile or contractile
organelles of the sperm tail, but direct evidence for con
traction of the conventional type (shortening, periodicit'j,
and ultrastructural modifications) is so far still lacking.

ALEXIS

The propensity for nine peripheral filaments seems attribu
table to the centriole, since the centriole undoubtedly
plays an important role in the origin and differentiation
of the fibrils, and it has been found to be made up of
nine areas of tubular structure.2 The centriole appears to
be an organization centre for kinetic activity in spermato
zoa, comparable to its role as an organization centre for
mitotic activity in dividing cells. The flagella also contain
interconnecting and ancillary filaments coursing through
the matrix, and radially disposed filamentous 'spokes'
from the central to the peripheral fibrils have been
described, for instance in human sperm.

The general organic composition of sperm flagella does
not seem to have received much attention, and it is mainly
the lipid content that has been studied. There is bound
and readily utilizable lipid, but little free hexose, and
traces of polysaccharide. Sulphur and certain heavy metals
such as iron and zinc are present in appreciable quantities.
Many enzyme systems have been identified, and these
must exist in a self-sufficient state in the flagellum since
isolated sperm tails are quite capable of motility. The
components and physical basis of sperm motility have
been studied along the lines which have proved fruitful in
studies of the chemistry of muscular contraction. Thus
recent research favours the existence of muscle-like ATP
ase components in association with the longitudinal fila
ments of sperm tails. The isolation of a functional con
tractile system comparable.to actomyosin has not yet been
accomplished. From the' available evidence it appears that
the longitudinal filaments of the flagellum are responsible
for motile activity, but how individual fibrils function is
not explained. The central fibrils have been regarded as
conductile or supportive, and the peripheral filaments as
the contractile elements. Theories that have been put
forward concerning the molecular rearrangement, which
might account for the wave formation in sperm, include
the protein chain-folding theory based on X-ray diffraction
studies on bacterial flagella, and the sliding-filament
system along the lines of the Huxley-Hanson model now
fashionable among muscle physiologists.

L Bishop, D. W. (1962): PhysioL Rev., 42, L
2. Editorial (1962): S.Afr. Med. l., 36, 449.

CARREL
NOBELPRYSWENNER VAN 50 JAAR GELEDE

J. G. STEYTLER, B.Sc. (STELL.), M.se., M.B., CH.B. (KAAPSTAD)

Departement van Geneeskundige Mikrobiologie, Fakulteit van Geneeskunde, Universiteit van Stellenbosch en
Karl Bremer-hospitaal, Bellville

Op 11 Desember 1962 was dit slegs 50 jaar gelede dat die
Nobelprys vir die geneeskunde aan Alexis Carrel in 1912
toegeken is vir sy baanbrekerswerk oor die transplantasie
van organe. Reeds vroeg in sy loopbaan toon Carrel 'n
intensiewe belangstelling in die chirurgie, waarop hy hom
in sy latere lewe toele, hoofsaaklik met die ontwikkeling
van nuwe metodes. Inderdaad het sy nuwe tegniek van
orgaantransplantasie regstreeks aanleiding gegee tot, ener
syds, die ontwikkeling van weefselkulture en, andersyds,
hoogs gespesialiseerde virologie, wat in die korte bestek

van 'n paar dekades reeds 'n integrale deel van die moderne
geneeskunde vorm.

Gebore op 28 Junie 1873 te Lyon, in Frankryk, as die
seun van 'n sakeman, verloor hy egter sy vader op jeugdige
ouderdom. Aanvanklik gee sy moeder horn tuis onderrig,
maar later gaan hy na 'n plaaslike skool en vandaar
na die Universiteit van Lyon waar hy sy Baccalaureus
garde in Lettere en Wetenskap in 1890 ontvang. Daar
na le hy hom toe op die studie van die medisyne en
kwalifiseer as geneesheer in 1900. Gedurende die periode


