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Since the introduction of the concept of capacitation, numerous investigators
have attempted to define the changes that spermatozoa undergo in the female
reproductive tract. Studies utilizing light and electron microscopy have failed
to show alterations in sperm structure following incubation in the rabbit
uterus for periods up to 15 hr, a length of time sufficient to accomplish capacita-
tion (Bedford, 1970). The loss of tetracycline fluorescence from spermatozoa in
the oestrous uterus has been suggested as an indicator ofcapacitation (Ericsson,
1967), but it has since been shown conclusively that this theory can no longer
be considered tenable (Vaidya, Bedford, Glass & Morris, 1969).

Changes in the net negative surface charge of rabbit spermatozoa during
passage through the epididymis have been demonstrated by micro-electrophoresis
(Bedford, 1963). This communication describes changes in the electrophoretic
mobility of rabbit spermatozoa after incubation in the oestrous uterus for 6 hr,
a time sufficient to accomplish partial capacitation.

Seven male animals were used in these experiments and each at different
times was used as a donor of intra-uterine and ejaculate spermatozoa. Sperma¬
tozoa were flushed with 2 ml of 0-145 M-NaCl solution from the uterus of New
Zealand white oestrous does 6 hr after double mating with a fertile buck.
The flushings were washed three times in 0-145 M-NaCl. Following each wash¬
ing, the spermatozoa were centrifuged at 2000 rev/min for 10 min at 4° C. The
spermatozoa were resuspended in 3 ml of a sorbitol phosphate buffer of low
ionic strength. The buffer was composed ofone part of 19 ml of 0-1 M-NaH2P04
and 81 ml of 0-1 M-Na2HP04, added to four parts of 5-4% sorbitol. The pH
of the buffer was 7-4. A portion of an ejaculate was washed and prepared in the
same fashion and the spermatozoa suspended in sorbitol phosphate buffer.
After washing, the remainder of the ejaculate sample was resuspended in 3 ml
of Tyrode's solution and incubated at 37° C in a water bath for 6 hr. At the end
of this time, the spermatozoa were washed twice in 0-145 M-NaCl. Following each
washing, they were centrifuged at 2000 rev/min for 10 min at 4° C. The sperm¬
atozoa were then resuspended in sorbitol phosphate buffer. All samples were

immobilized by cooling to
—

4° C for 1 hr.
The electrophoretic mobility of the spermatozoa was determined in a cylin-
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drical electrophoresis chamber (Rank Bros., Bottisham, Cambridge, England).
The thawed samples were diluted to 7 ml with sorbitol phosphate buffer before
being placed in the electrophoresis cell. Determinations were made using a

voltage gradient of 2 V/cm at 24° C. The electrophoretic mobility at the station¬
ary level was determined by measuring the time required for the sperm head
to traverse a distance of 40 µ measured by a graticule in the eye piece (Text-fig.
1 ). The direction of the current flow was reversed after each reading to minimize
electrode effects. Electrophoretic mobility was expressed as microns per second
per volt per centimetre (µ sec ~' volt ~1 cm).

The spermatozoa incubated in Tyrode's solution had the highest electro¬
phoretic mobility, 1-250 + 0-018 (119 observations). Spermatozoa incubated in
the oestrous uterus for 6 hr had an electrophoretic mobility of 1-000 + 0-010 (114
observations). Ejaculate spermatozoa had an electrophoretic mobility inter¬
mediate between the other two groups, 1-170 + 0-013 (113 observations).
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Text-fig. 1. Histogram of rates of migration of ejaculate (17-0 + 0-103), intra-uterine
(20-0±0-168) and Tyrode-incubated spermatozoa (16-0 + 0-111).

The difficulties of working with spermatozoa in an electrophoretic field were

pointed out by Mudd & Mudd (1929). The large size of the spermatozoa causes

rapid settling out of the focal plane. Usually the tail (with the stronger negative
charge) orientates towards the anode and this increases the difficulty of keeping
the sperm head in focus. These problems were exaggerated with intra-uterine
samples where the number of spermatozoa available was severely limited.

During their passage through the male reproductive tract, spermatozoa
remain free ofcell to cell contact. Capacitation not only endows the spermatozoa
with the competence to penetrate the ovum but also enhances their ability to
adhere to the ovum (Bedford, 1967). In addition, uterine leucocytes ingest
motile spermatozoa in the oestrous uterus but are unable to do so with intact
epidymal or ejaculate spermatozoa (Bedford, 1965). This suggestion of a change
in surface characteristics is strengthened by the finding of a decreased electro¬
phoretic mobility of intra-uterine spermatozoa.

A similar significant decrease in the electrophoretic mobility of spermatozoa
has been reported after incubation with neuraminadase (Bey, 1965). This
enzyme is normally present in the rabbit uterus and it may act to release sialic
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acid from spermatozoa with a resultant reduction in charge density (Hartree &
Srivastava, 1965).
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