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Sperm counts from different levels of the male ducts have suggested a selective
removal of abnormal spermatozoa in the epididymis (Orgebin-Crist, 1964;
LeRoy-Gilette, 1966; Roussel, Stallcup & Austin, 1967). Phagocytosis of
spermatozoa by epithelial cells, however, has rarely been reported (Nicander,
1963) except in cases of epididymal obstruction (cf. Orgebin-Crist, 1969). The
present report on frequent phagocytosis of abnormal spermatozoa in the
efferent ductules of a bull adds material to the discussion on sperm elimination
in the male genital ducts.
The bull was of the Swedish Red and White Breed, 15 months old and pur-

chased as normal. It had served a few times and produced offspring. During 2
months' stay at the clinic, its semen picture was within the normal limits given
by Lagerl\l=o"\f(1934), though the percentage of pathological heads was close to
the upper limit (Table 1). After death, material for light and electronmicroscopy
and for chemical investigation (Crabo, 1965) was obtained from testes and
epididymides. Sperm morphology was studied quantitatively after fixation in
formol saline (Hancock, 1957). Other methods which were used are shown in
the tables and legends, and microscope findings in Plate 1.
Table 2 shows that the sample from the rete testis contained a high percentage

of detached sperm heads, most of which had disappeared before the proximal
part of the epididymal duct was reached.
Electron microscopy of the efferent ductules produced ample evidence of

epithelial phagocytosis of broken spermatozoa. Sperm heads and tails in
different stages of disintegration were common in the cytoplasm of some non-

ciliated cells. The possibility that some intact spermatozoa were also phago-
cytosed could not be excluded. Abnormal sperm heads were numerous in the
rete testis and caput epididymidis (see Rao, 1971). Their number decreased in
the corpus epididymidis, but selective epithelial phagocytosis of such sperma¬
tozoa could not be demonstrated.A decrease in the percentageofabnormal sperm
heads in the efferent ductules and epididymal ducts ofbulls was also observed by
Rao (1971). The numbers ofdetached heads in the rete testis of the present bull
are abnormally high compared to the findings ofGustafsson & Crabo (1971) for
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normal bulls: about 0-4% in the rete with a slight increase in the epididymis.
The considerably higher numbers found by Glover (1961), Amann & Almquist
(1962) and Roussel et al. (1967) might be explained on the grounds ofdifferences
in technique.
The number of sperm tail defects observed in the epididymal duct of the

present case (Table 2) was higher than in normal bulls (Gustafsson & Crabo,
1971). A variety of chemical changes in the epididymal plasma have been
shown to be correlated with increased numbers of detached sperm heads and
bent or coiled tails in the lower part of the epididymis (Gustafsson, 1966).
Plasma from different epididymal segments of the present bull was analysed
for spermatocrit, sodium, potassium, chloride and total protein according to
Crabo (1965). The values obtained for sodium (41 mequiv./litre), potassium
(34 mequiv./litre) and chloride (21 mequiv./litre) in Segment F were two
standard deviations or more above the mean values for normal bulls (Crabo,
1965), and slightly increased also in segment E. The protein concentration was

much above normal both in Segment D (15-5 mg N/ml) and in Segment F
(11-0 mg N/ml). There is, therefore, a possibility that the composition of the
epididymal plasma of the present bull might reflect an increased sperm dis¬

integration.
It would appear that the semen characteristics of ejaculates can be within

physiological limits, though testicular function is subnormal. The original
presence of a high number of pathological and detached sperm heads can be
concealed by phagocytosis in the ductuli efferentes (and possibly the proximal
part of the epididymis). The function of the epididymis in the bull described
here was probably abnormal, as judged by the composition of the epididymal
plasma, and this should be taken into account in interpreting the results.
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EXPLANATION OF PLATE 1
Fig. 1. Two sperm heads (arrow) adjacent to the nucleus in an epithelial cell of an
efferent ductule. Bouins' fixation, haemalum-eosin.  1000.
Fig. 2. Pathological sperm head and tail in the cytoplasm of a non-ciliated cell. Glutaral-
dehyde-osmium fixation, electron micrograph. X 20,000.
Fig. 3. Phagocytosed sperm head deteriorating near the nucleus (N) of an epithelial cell
Electron micrograph. X 16,000.
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