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Chang (1) first suggested endocrine in-
volvement in sperm capacitation. In 1958, he
showed that sperm can not be capacitated in
the uteri of pseudopregnant rabbits with or
without gonadotropin or estrogen treatment,
or in the uteri of immature, overiectomized,
or estrous rabbits treated with progesterone.
More recently, Soupart (2) studied sperm
capacitiation in the wuteri of intact, hy-
pophysectomized, or ovariectomized rabbit
does stimulated by human chorionic gona-
dotropin (HCG), luteinizing hormone (LH),
or estrogen. Maximum fertilization was
achieved by a single injection of 75 IU of
HCG, however, greater doses depressed the
number of ova fertilized. Purified LH caused
similar effects following hypophysectomy,
maximum fertilization being obtained with
200 ug. Estrogen stimulated capacitation in
ovariectomized does producing a diphasic
dose-response curve, with maximum stimula-
tion being achieved with 1 pg of estradiol
benzoate kg of body weight.

Hamner et al. (3) found no improvement
after estrogen stimulation in ovariectomized
rabbits and concluded that estrogen alone
cannot maintain optimal conditions for ca-
pacitation in rabbits. Later, however, Ham-
ner and Sojka (4) fertilized 86% of ova
exposed to rabbit sperm that had been capac-
itated in the uteri of ovariectomized estrogen-
treated does. Bedford (5) used the technique
of sperm transfer into the oviducts of recipi-
ent females or of ova transfer to the site of
capacitation. He concluded that the rabbit
oviduct has a greater innate potential for
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capacitation than does the uterus and that
this potential is increased in both oviduct
and uterus by estrogen stimulation.

The purpose of our research was to further
investigate endocrine involvement in capaci-
tation and to prepare a hormonally controlled
animal that is suitable as a continuous ca-
pacitor.

Methods. Using pentobarbital anesthesia
and a flank incision, we removed ovaries uni-
laterally or bilaterally from New Zealand
white rabbits that were sexually mature and
nonpregnant. Starting the day after bilateral
ovariectomy, does received 1 ug of estradiol
benzoate (in propylene glycol)/kg of body
weight/day. Two weeks later, all does were
hand-mated to two bucks and injected subcu-
taneously with either propylene glycol, pro-
pylene glycol plus 20-«-hydroxyprogesterone,
or propylene glycol plus progesterone. Ten hr
later, the does were anesthetized, laparoto-
my was performed via a mid-abdominal in-
cision, and sperm were recovered by flushing
each uterus with 2 ml of a Krebs—Ringer
phosphate buffer containing 0.25% glucose
and 5% heated blood serum. The sperm were
concentrated and 5.0 XX 10* were transferred
to the oviducts of donor does that had
ovulated 2 hr prior to the transfer, i.e., had
received 75 IU of HCG 12 hr earlier.

Results and Discussion. Low levels of pro-
gestin (progesterone or 20-a-hydroxyproges-
terone) enhance capacitation in the ovariec-
tomized estrogen-treated rabbit and higher
levels of progestin depress capacitation (Ta-
ble I). Because Soupart (2) achieved a max-
imum average of 54% ova fertilized in his
capacitation test, he suggested the possibility
of a “partner” in the control of capacitation.
In addition, Hilliard et al. (6) demonstrated
secretion of progestin (progesterone and
20-a-hydroxyprogesterone), which is stimu-
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TABLE I. Effects of Progestin and Estradiol
Benzoate (EB) on Capacitation of Spermatozoa in
the Uteri of Ovariectomized Rabbit Does.

Progestin Capacitation test system

(mg injeeted

with1 ugof  No. of ovi-

EB; dose/kg ductsin-  Ova recovered Yo

of body wt)  seminated eleaved/total Fertile

No progestin 14 32/52 62

20-a-Hydroxypro-

gesterone

0.5 34 98/115 85
1.0 17 47/62 76
1.5 14 42/64 62
2.0 15 23/60 38
4.0 14 10/68 15

Progesterone
0.15 14 48/61 79
0.2 16 42/72 58
0.4 14 22/46 48
1.0 15 30/48 44
2.0 12 18/51 39
4.0 12 12/69 7

Intact control 31 72/102 77

lated by gonadotropic hormone during the
preovulatory period in the rabbit. From the
results of these experiments, it appears that
release of progestin is important in helping to
provide the optimum environment for sperm
capacitation. The enhancing effort of small
doses of progestin may be antiestrogenic, be-
cause our does were under estrogen domina-
tion for 2 weeks prior to experiment. Hamner
and Sojka (4) fertilized 86% of ova with
rabbit sperm incubated in does treated with
0.5 wpg of estradiol cyclopentane-propionate
(ECP)/kg for 6 days prior to sperm incu-
bation, and Bedford (5) fertilized all ova
using sperm incubated in does that had re-
ceived 50 pg of ECP for 5 days.

The suppression of capacitation by high
doses of progestin may result from endome-
trial changes in the uterus. Chang (1)
achieved a very low level of fertilization
(2%) using sperm recovered from pseu-
dopregnant rabbits or from rabbits treated
with 25 mg of crystalline progesterone. Also,
Soupart (2) achieved a fertilization level of
only 5.4% with sperm from pseudopregnant
does.
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The difference between effective doses of
progesterone and 20-e-hydroxyprogesterone
might be explained by the relative biologic
potencies in the rabbit. Zarrow et al. (7)
have stated that 20-o-hydroxyprogesterone
has 30 to 50% of the activity of progesterone
in stimulating rabbit endometrial prolifer-
ation.

The level of fertilization (62%) in rabbits
treated with 1 ug of estradiol benzoate and no
progestin is similar to the level (54%) re-
ported by Soupart (2) but much greater than
the level (33%) reported by Chang (1),
who injected 1.5 mg of estradiol. However, as
Soupart pointed out, doses of estrogen
greater than 1 pg/kg of body weight pro-
gessively reduce the percentage of fertilized
ova in the capacitation test system. Further
evidence that the dose used here is optimal is
the agreement between the efficiency of fer-
tilization in this study with that achieved in
surgically inseminated does (1). Doses of
20-a-hydroxyprogesterone of 2 and 3 mg/kg
of body weight given to ovariectomized rab-
bits receiving estrogen depressed capacitation,
but no stimulation was observed at lower
doses (8).

In addition to establishing the need for
progestin in the capacitation process, our ex-
periments provide an experimental animal
valuable for the study of capacitation and
decapacitation factor. The ovariectomized
rabbit primed with estrogen and progestin
can be used several times as a capacitator
without delay due to pregnancy or pseudo-
pregnancy. We have used such animals as
many as six times (three times a week) with-
out decreased fertility in the capacitation test
system (2).

Unilateral ovariectomy of the capacitator
did not alter the level of fertilization in the
capacitation test system (Table II). It is
possible that removal of one ovary may upset
the feedback system between the pituitary
and gonads and may alter the uterine envi-
ronment and capacitation. However, the 2
weeks between surgery and experiments may
have established a new hormonal balance
conducive to capacitation. These experiments
demonstrate that an ovary mediates capaci-
tation in both uteri through the general circu-
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TABLE II. Effects of Unilateral Ovariectomy on Capacitation of Spermatozoa in the Uteri of
Rabbit Does.

Capacitation test system

No. of oviduets

Ova recovered

Horn of uterus inseminated cleaved/total % Fertile
Adjacent to ovary 13 29/36 80
Contralateral to ovary 18 46/60 77

lation. If it mediated capacitation only in the
adjacent horn through direct blood supply,
one would expect the rates of fertilization to
differ between sperm incubated in the ad-
jacent uterine horn and sperm incubated in
the contralateral horn.

Summary. Bilaterally ovariectomized does
were maintained on 1 pg of estradiol ben-
zoate/kg of body wt/day and given various
levels of either progesterone (P) or 20-a-hy-
droxyprogesterone (20«-OHP) following mat-
ing to fertile bucks. Compared with estrogen-
treated controls, a single injection of 0.5 and
1.0 mg of 20¢-OHP and 0.15 mg of P in-
creased the number of ova fertilized. Higher
levels of either progestin reduced the number
of fertilized ova recovered in the capacita-
tion test system. A doe thus prepared can be
used several times in a short period to capaci-
tate sperm. Unilateral ovariectomy of the ca-

pacitator doe had no effect on the number of
ova fertilized in the test system.

We thank LeRoy Patrick and Ora Lee Johnson
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