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Summary. The effect ofprostaglandin E1 (PGE1) on sperm transport in
twenty-one artificially inseminated rabbits was investigated. The
female genital tracts were sectioned \m=1/2\hr or 2 hr after insemination with
equivalent numbers of spermatozoa and examined for sperm transport.
The inseminate used in each test animal contained 75 \g=m\gPGE1.

The average number of spermatozoa recovered from the uteri and
oviducts of the test groups was greater than that of the control groups.
In the group killed \m=1/2\hr after insemination, 1\m=.\8times as many sperm-
atozoa were recovered in the test group. Nearly 18 times as many sperm-
atozoa on the average were recovered from the test animals killed 2 hr
after insemination. However, this was only significant for the group
killed 2 hr after insemination (P = 0\m=.\004).Significantly greater
numbers ofspermatozoa were found in the oviducts of test animals killed
2 hr after insemination than in controls (P = 0\m=.\014).

This study shows that a high dose of PGE1 in seminal plasma aids
sperm transport in the rabbit female genital tract.

INTRODUCTION

The greatest known mammalian concentrations of prostaglandins have been
found in human seminal plasma and are absorbed intravaginally in amounts
sufficient to have a marked effect on female reproductive tissues (Eliasson &
Posse, 1960, 1965; Bygdeman & Samuelsson, 1967). Prostaglandin E1 (PGE^
can either inhibit or stimulate contractions of non-pregnant human uterus in
vivo, and can also decrease the frequency and amplitude of rabbit uterine and
Fallopian tube contractions (Horton, Main & Thompson, 1965; Moghissi &
Murray, 1970; Coutinho & Maia, 1971) and the spontaneous motility of the
cervix (Karlson, 1959; Hiller & Karim, 1970). These effects are most pro¬
nounced at the time of ovulation (Bygdeman, 1964).

A low prostaglandin content in semen and abnormal responses of female
reproductive tissue to seminal prostaglandins have both been suspected as causes
of infertility. Low PGE concentrations in semen have been correlated with
infertility (Eliasson, 1959; Hawkins & Labrum, 1961; Horton & Thompson,
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1964; Bygdeman, Fredricsson, Svanborg & Samuelsson, 1970). Eliasson &
Posse (1965) recorded an unusual increase in tubai insufflation in four infer¬
tile women 25 to 45 min after intravaginal deposition of prostaglandin
extracts in amounts corresponding to a normal ejaculate. Bickers (1951)
also reported slower sperm migration in eight of twenty-three patients with
unexplained infertility. As a result of these findings, it has been suggested that
PGE may enhance sperm transport, sperm capacitation, tubai retention of ova
or the process of fertilization (Asplund, 1947; Horton, Main & Thompson,
1963; Sandberg, Ingelman-Sundberg & Ryden, 1963; Speroff & Ramwell,
1970).

At present, however, there is little evidence for a possible mechanism
whereby PGE! may enhance fertility. Eliasson, Murdock & White (1968) state
that PGEX neither increases nor decreases the maintenance of sperm activity.
Hawkins & Labrum (1961) found no correlation between the amount of
prostaglandin in the semen and human sperm density or the rate of decline of
sperm motility, though they did find a relationship between low prostaglandin
levels and a high incidence of abnormal spermatozoa. More recently, Pento,
Cenedella & Inskeep (1970) found that prostaglandins had no effect on the
carbohydrate metabolism of ejaculated ram spermatozoa. The hypothesis of
Goldblatt (1935) that prostaglandins contribute to vasodilatation in the male
genital tract at the time of coitus lacks support. Prostaglandin E1 is known to
inhibit contractile responses of the vas deferens, an effect which is unlikely to aid
ejaculation (Holmes, Horton & Main, 1963).

The purpose of this study was to test the hypothesis that PGEt introduced
intravaginally enhances rabbit sperm transport shortly after insemination.
Rabbits were used because their seminal PGEj concentrations are far below
the threshold dosage necessary to affect the rabbit female tract (Horton et al.,
1965). Therefore, determination of the effects of PGEt on rabbit sperm trans¬
port can be made with a known amount of PGEj.

MATERIALS AND METHODS

Twenty-one mature female rabbits, most of which had produced at least one
litter before experimentation, were used as subjects. The does were inseminated
with semen collected from three experienced males by artificial vagina (see
Macirone & Walton, 1938). Sperm motility was checked and sperm densities
determined. The pooled semen was adjusted with mammalian Ringer's solution
to contain 500  IO6 spermatozoa/ml semen.

Each doe was injected intravenously 9^ to 10 hr before insemination with 75
i.u. hcg (Sigma Chem. Co., East St Louis, 111.) so that insemination would take
place at ovulation (Rowlands, 1944). A total of 75 µg PGE! (Upjohn Co.,
Kalamazoo, Mich.), made up in mammalian Ringer's solution, was added to
the inseminate of each female in the test groups. A corresponding volume of
Ringer's solution alone was added to the inseminate of each female in the
control groups. All does were inseminated with an equal number (100  106)
of spermatozoa and an equal volume (0-20 ml) of semen. All glassware was
sterilized before use.
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The does were killed ¿ hr and 2 hr after insemination. Their genital tracts

were subdivided into the following parts by ligation : the cranial half of the
vagina, the cranial and caudal halves of each uterine horn, and the cranial,
middle and caudal parts of each Fallopian tube. Except for the caudal half of
the vagina, which was not examined, each subdivision was opened and the
contents flushed into a container. The samples were coded and frozen until the
numbers of intact spermatozoa could be determined with a haemocytometer.

The Mann-Whitney U test was used to compare the mean numbers of
spermatozoa recovered (Spence, Underwood, Duncan & Cotton, 1968). This
non-parametric test was used because of an expected large variance. Differ¬
ences between means were considered significant when P^O-05.

RESULTS
The presence of either ripened follicles or corpora haemorrhagica was taken
as evidence that the ovaries of all the does were functional. Sperm densities of
ejaculates before adjustment to 500  106/ml ranged from 397 to 614  106/ml.
More than 90% of the spermatozoa in the ejaculates from each male were
motile. Thus, the bucks and does used showed no evidence of subfertility.

Insignificant differences in sperm distribution were found among the does
with time. More spermatozoa were found in the cranial half of the vagina in
both groups killed \ hr after insemination than in either of the 2-hr groups
(Table 1 ). Spermatozoa were found in the cranial third of the oviducts of the
artificially inseminated animals as early as \ hr after insemination, but the
numbers of spermatozoa found in the oviducts of animals killed \ hr and 2 hr
after insemination were not significantly different.

Greater mean numbers of spermatozoa were found in the uteri and oviducts
of does inseminated with PGE^ In the group killed \ hr after insemination, an

average of 1-8 times more spermatozoa were recovered from the test females
(Table 1). In the group killed 2 hr after insemination, an average of nearly 18
times as many spermatozoa were recovered from the oviducts and uteri of test
females. However, due to the large variations in numbers of individual animals,
the results were statistically significant only for the 2-hr group (P = 0-004).

Significantly greater mean numbers of spermatozoa were found in each sub¬
division of the oviducts of test animals killed 2 hr after insemination (Table 1 ).

DISCUSSION

Prostaglandins have been found in the seminal fluid of man, sheep, goat and
rabbit. The site of sperm deposition during coitus in these animals is the
vagina. However, prostaglandins have not been found in the seminal fluid of
the horse, mouse and pig in which spermatozoa are deposited in the uterus.
The rôle of PGEX in aiding sperm transport in species which deposit semen

intravaginally does not appear to have been previously tested.
Greater mean numbers of spermatozoa cranial to the cervix were observed

in PGEjl-treated animals. The mechanism by which PGE! caused this effect is
unknown. However, PGEj inhibits smooth muscle tone in all parts of the
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female rabbit reproductive tract and causes a fall in intraluminal pressure in the
oviducts (Horton et al., 1965). Prostaglandin E1 in humans, as in the rabbit,
reduces spontaneous motility of uterine and cervical muscles (Karlson, 1959;
Eliasson & Posse, 1960). Prostaglandin Ex also stimulates the contraction of
the caudal part of the Fallopian tube (Sandberg et al., 1963). Thus, a suction
effect could be created by the inhibition of uterine activity and the stimulation
of the caudal portion of the oviduct (Eliasson & Posse, 1965). A suction effect
has been observed during artificial insemination in women (Hartman, 1957),
though the same effect may not occur in rabbits. Intravenous injections of
PGE! caused a relaxation in vivo of the isthmic circular muscles and reduced the
intraluminal pressure in the oviduct (Horton et al., 1963). An alternative
mechanism by which PGE! could enhance sperm transport might be a co¬
ordinated movement of the genital tract musculature, including relaxation of
the cervix. This might allow greater numbers of spermatozoa to pass into the
uterus.

In this study, significantly greater average numbers of spermatozoa were

found 2 hr after insemination in the oviducts of PGErtreated animals. The
present data do not indicate whether the greater numbers were due to the
presence of more spermatozoa in the uteri or to effects of PGEX on the utero¬
tubal junction or oviducts. Since PGEj reduces the oviduct intraluminal pres¬
sure in rabbits (Horton et al., 1965), spermatozoa may pass the uterotubal
barrier more easily.

Spermatozoa were found in rabbit oviducts i hr after insemination, the
earliest that spermatozoa have been reported in the rabbit oviduct. Braden
(1953) recovered spermatozoa from the lower portions of the oviducts 3 hr after
mating. Chang (1952) and Adams (1956) reported the presence ofspermatozoa
in the oviduct 1 hr after mating. In all of the foregoing studies, however, the
does were mated naturally rather than artificially and at ovulation rather than
10 hr before ovulation.

It seems doubtful if PGE has a physiological rôle in rabbit or sheep sperm
transport. The prostaglandin level in the rabbit is less than 0-05 /ig/ejaculate,
which is less than the intravaginal concentration necessary to produce detectable
effects on the rabbit female tract (Horton & Thompson, 1964). In this study,
75 µg PGEj was used. Likewise, the intravaginal threshold dose for an effect
in the sheep oviduct was four times the total prostaglandin content of a single
ram ejaculate (Horton et al., 1965). In human sperm transport, however, the
rôle of PGEj may be important as the seminal prostaglandin levels average 200
µg|ml (Bygdeman, Hamberg & Samuelsson, 1966).

This study shows that a high dose of PGE x in semen facilitates sperm trans¬
port in the rabbit female reproductive tract. The significance of this action of
PGEj in other species, particularly those with naturally high concentrations of
seminal prostaglandins, remains to be studied.
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