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Summary. Rabbits and boars were used to study the effect on the
ejaculation process of various drugs known to affect the autonomic ner-

vous system. Of those tried, only atropine had an effect, causing linear
reduction, as the dose increased, of the logarithm of the number of
spermatozoa ejaculated by rabbits. In the boar, the volume ofsemen was

reduced, but at the dose levels employed total spermatozoa per ejaculate
changed little. This suggests that the male accessory sex glands are

partly controlled by the parasympathetic system and that this system
also has an influence on spermatozoon movement from the epididymis
through the vas deferens.

INTRODUCTION
A normal single seminal ejaculate usually contains many more spermatozoa
than are found in the vas deferens, but fewer than in the epididymis (Chang,
1946; Chang & Sheaffer, 1957; Baily & Smith, 1958; unpublished observa¬
tions of the authors). The majority of spermatozoa appearing in ejaculates
must then be transported the entire length of the vas deferens in a relatively
short period of time just prior to or at ejaculation. Several investigations
(Cross & Glover, 1958; Macmillan & Auckland, 1960) have led to an under¬
standing of spermatozoon transport in the epididymis, but relatively little
information is available on the mechanism of spermatozoon transport at

ejaculation. A number of authors (Bacq, 1931; Gunn, 1936; Cross, 1959, and
others) have divided the ejaculation process into two phases, erection and
ejaculation. The parasympathetic system is given a dominant role in erection,
while ejaculation and accessory gland secretion are attributed to the sym¬
pathetic system. This report is of an attempt to assess the role of the autonomie
system in moving spermatozoa within the male.

MATERIALS AND METHODS

Sixteen male Dutch-type rabbits (4 to 8 lb), 1 to 3 years old, trained to serve
an artificial vagina, were the experimental animals. Each male was housed
separately in either inside or outside hutches. Each male served as his own

control, by being subjected to regular semen collections between treatments.
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This was done in an attempt to minimize errors of interpretation due to day-
to-day variations within rabbits (Doggett, 1956). Semen collections were made
every 7 to 10 days and at each collection an attempt was made to obtain a
series of four ejaculates. The first ejaculate was obtained about 20 min after
injection of the drug to be tested to allow time for absorption and effect.
Subsequent ejaculates were then collected at approximately 15-min intervals.

Spermatozoa in the second, third and fourth ejaculates would then come
from the epididymis during the time the drug was acting, so any effect of the
drug on spermatozoon transport should be reflected in the numbers of sper¬
matozoa in these ejaculates. The drugs to be tested were ordinarily injected
subcutaneously in 0T to 0-2 cc of physiological saline solution. Drugs and
dosages per male are as follows: atropine sulphate, 0T25, 0T88, 0-972, 1-30,
1 -62 or 3-24 mg; carbachol, 0-04 or 0-075 mg; dibenamine, 20 or 40 mg;
purified oxytocin preparation, 10 or 50 units. The total number of sperma¬
tozoa in each ejaculate was determined following the addition to the ejaculate
and the washings from the artificial vagina of sufficient fluid to suspend the
ejaculate in 10 ml. The fluid used for suspension was a 5% sodium citrate
solution to which a small amount of formalin had been added. The hypertonic
citrate solution effectively dispersed the non-spermatozoon semen components,
facilitating visualization at counting in a haemocytometer chamber. At least
200 spermatozoa were counted in each sample.

The logarithm of the total number ofspermatozoa per ejaculate was analysed
statistically to isolate variations associated with individuals, treatments and
dose levels.

Three boars weighing 285, 300 and 350 lb, previously trained to mount a

dummy and serve an artificial vagina, were used to determine the influence
of atropine on ejaculation in a species producing a large volume of semen

(200 to 500 ml), a large number of spermatozoa per ejaculate (20 to 80x 109)
and having a prolonged ejaculation time (5 to 15 min). Atropine sulphate
was dissolved in 4 ml of saline solution and injected subcutaneously behind
one ear. The levels of atropine tested were 32-4, 16-2 or 8-1 mg per boar. The
injection was made without restraining the boar while his attention was diverted
to a small amount of feed. Semen collection commenced about 30 min after
injection to permit absorption and effect. Semen collections were made at 4-day
intervals and atropine injections were made every 12 days so that each boar
served as his own control. Spermatozoa were counted by essentially the same

procedure as outlined for rabbits.

RESULTS
RABBITS

General and copulatory behaviour in rabbits was affected very little by treat¬
ment, with the exception of the oxytocin preparation. About 30 to 60 min after
the injection of 50 units of oxytocin, the rabbits often became prostrate and un¬

responsive, with rapid shallow breathing. It is likely that components of the
posterior pituitary extract, other than oxytocin, particularly vasopressin, caused
this response. In some cases, rabbits receiving a high dose of atropine had
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difficulty in penetrating the artificial vagina due to an insufficient erection.
Rabbits on all but the lowest doses of atropine had impaired ability to constrict
the pupil in response to a bright light. Vision did not seem to be affected.

Nine hundred ejaculates were collected from the rabbits. Statistical analysis
revealed no effect by any drug except atropine. As the dose increased, atropine
caused a linear decrease in the logarithm of the number of spermatozoa
ejaculated.

BOARS

Copulatory behaviour in treated boars as evidenced by their reactions towards
the dummy sow, thrusting, erection and duration of ejaculation was essentially
normal. In some cases, erection was not maintained at the usual level through¬
out the ejaculation. Vision in bright outdoor light was apparently unimpaired
by the atropine doses used. Salivation and foaming at the mouth, which often
accompany mating in the boar, were either absent or less than usual. No
persistent after-effect of any kind was noted even after repeated treatments.

The volume of liquid semen produced by atropine-treated boars was about

Table 1
semen characteristics in the boar

following administration of atropine

Vol. liquid semen per ejaculate (cc) No. sperm per ejaculate ( X 109)
Boar Control Treated Control Treated

D
H
  

148 ± 47
200 ±41
135 ± 50

42 ± 23
27 ±21
37 ± 29

47 ± 18
25 ± 7
37 ± 12

57 ± 29
20 ± 14
43 ± 28

I of normal (Table 1). The total number of spermatozoa per ejaculate was

the same as normal. As a result, the semen was very white and opaque due to
the high concentration of spermatozoa. Very little of the tapioca-like material
or other accessory-gland fluids was present. At any given dose the response
seemed to be inversely related to the weight of the boar.

DISCUSSION
As no gross side effect of atropine was noticed, it is concluded that inhibiting
the parasympathetic portion of the male reproductive system reduces the
number ofspermatozoa available at each ejaculation in the rabbit, the logarithm
changing linearly with the dose.

The smaller-than-normal volume of semen from boars following treatment
with atropine indicates inhibition of accessory-gland secretion. The doses of
atropine employed apparently inhibited accessory-gland secretion without
significantly interfering with spermatozoon transport. Based on the observation
at autopsy that the seminal vesicles of the boar have a considerable amount of
preformed secretions, and that the prostate and bulbourethral glands have little
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secretion present, it seems that atropine prevents excretion of preformed
materials as well as secretion. Thus the parasympathetic system exerts an

influence first on the male accessory sex organs and secondarily on the move¬

ment of spermatozoa through the vas deferens. This does not preclude the
possibility that the sympathetic system exerts the influence usually ascribed to it.

McKenzie, Miller & Bauguess (1938) determined the concentration of
spermatozoa in the epididymis of the boar to range from 4-6 to 6-8  IO9 per
ml. On this basis most of the semen samples obtained after atropine treatment
contained one part of epididymal contents to two to five parts of accessory-
gland secretion, in contrast to normal boar semen in which epididymal contents
usually constitute less than one part in fifty.

Semen samples with less than the normal amount of accessory-gland secre¬

tions and having a higher-than-normal concentration of spermatozoa may be
useful in semen studies and for lessening problems associated with storing the
usual large volume of boar semen.
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