more rapidly. It was not determined
which component contained the active
protein.
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Sterility in Female Guinea Pigs
Induced by Injection with Testis

Abstract. Adult virgin female guinea
pigs were injected with an emulsion of
homologous adult testis and Freund’s ad-
juvant before exposure to males. The fer-
tility of this group was only 24 percent
while the fertility of the control group
was 84 percent. The testis-injected
guinea pigs had also a high titer of anti-
bodies against testis.

The production of sterility in the fe-
male by immunizing her to sperm of the
same species is a possible solution to ex-
cessive fertility. Beginning with Land-
steiner’s work, in 1899 (1), antibodies to
sperm have been repeatedly demon-
strated by complement fixation, sperm
immobilization, agglutination, and ana-
phylaxis (2, 3). However, that sterility
is induced by immunization of animals
with the sperm of the same species is
open to serious doubt. A number of ob-
servers reported some success, but further
work in the field was discouraged by a
thoroughly negative report of Henle
et al. (4) in 1940, and since then the sub-
ject has been largely neglected. The in-
troduction of Freund’s adjuvant for en-
hancing immunization encouraged us to
reinvestigate this approach (5).

Female guinea pigs (550 to 700 g)
were given three successive intradermal
injections 2 and 3 weeks apart. Injec-
tions totaled 0.7 ml, distributed in seven
sites over the back. A cellular suspension
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in saline of fresh guinea-pig testis (240
mg per injection) was added to equal
amounts of Freund’s adjuvant to give a
water-in-oil emulsion. Six animals re-
ceived saline, 13 received Freund’s ad-
juvant plus saline, and 13 received
pooled testis plus Freund’s adjuvant.
Two guinea pigs from each group were
bled and sacrificed 38, 61, and 78 days,
respectively, after the last injection. No
histological change was found in the
ovary, uterus, kidney, vagina, or adrenal.

Seven weeks after the last injection,
the rest of the animals (7 in the second
and third groups) were exposed to a
male for 3 weeks, then exposed to a sec-
ond male for 3 weeks, and then isolated.
Nine weeks after isolation the testis-in-
jected guinea pigs were exposed to a
male again for 4 weeks and to another
male for 5 weeks and then isolated. Eight
additional animals were similarly in-
jected with material prepared from a
single testis of their partner. The first
injection was of freshly prepared mate-
rial and the second and third injections
were kept frozen (193 to 270 mg of testis
per injection). Seven weeks after the last
injection these animals were exposed to
the donor of the testis for 6 weeks. Eight
weeks after isolation from the male they
were exposed to a second male for 6
weeks and then isolated.

As a second series, 52 guinea pigs
(450 to 650 g) were used. Eight were
not injected; 14 received Freund’s ad-
juvant only; 14, Freund’s adjuvant plus
guinea-pig testis (300 mg per injection);
7, Freund’s adjuvant plus guinea-pig
liver (300 mg per injection); and 8,
Freund’s adjuvant plus Sherman rat tes-
tis (300 mg per injection). The animals
were injected in the same manner as
those in the first series; the animals in
the second series were exposed to a male
7 weeks after the last injection. The male
was changed every 3 weeks, and the
females were observed for pregnancy for
15 weeks after exposure. Animals in-
jected with guinea-pig testis showed
high circulating antibody titers against
guinea-pig testis. This was proved by
tanned hemagglutination test (titer :
control, < 20; experimental, 20 to
> 5000); by agar gel diffusion test (three
lines with testis saline extract); by sperm
immobilization test (all sera and some
vaginal fluid from immunized animals
immobilized sperm within 5 minutes,
even though control sera permitted
sperm to live more than 60 minutes);
and by positive skin reaction.

All animals were observed for ovarian
function by means of vaginal smears
from 5 weeks before the first injection
until 7 weeks after the last injection. No
animal showed ovarian dysfunction. In
the first series, six of the seven controls
injected with Freund’s adjuvant were
fertile. Only one of the seven immunized

Table 1. Summary of fertility in female
guinea pigs.

Preparation Number Fertile
Controls
No injection 8 7
Freund’s adjuvant 7 6
Freund’s adjuvant 14 11
Guinea-pig liver plus
Freund’s adjuvant 7 7
Rat testis plus
Freund’s adjuvant 8 6
Totals 44 37 (84%)
Study Animals
Guinea-pig testis plus
Freund’s adjuvant 7 1
Guinea-pig testis plus
Freund’s adjuvant 8 2
Guinea-pig testis plus
Freund’s adjuvant 14 4
Totals 29 7 (24%)

with pooled guinea-pig testis became
pregnant, and two of eight given the
partner’s testis became pregnant. After
isolation for 9 weeks, reexposure of the
last two groups resulted in the same ani-
mals becoming pregnant; all others re-
mained sterile.

In the second series, fertility was
found in seven of eight noninjected con-
trols; in 11 of 14 given Freund’s adju-
vant; in seven of seven given liver prepa-
ration; and in six of eight given rat-testis
preparation. Only four of 14 given
guinea-pig testis plus Freund’s adjuvant
became pregnant. Thus, fertility among
the controls was 84 percent (37 of 44),
while it was only 24 percent (7 of 29)
in the group injected against homologous
testis.

There are two possible mechanisms of
sterility: (i) cellular immunity, as in
Freund’s experiment in aspermatogenesis
(3), and (ii) circulating antibodics
which could appear in the vaginal fluid
according to our observation or which
could cause the uterus to contract on con-
tact with sperm, according to Katsh (2).
But the mechanism of sterility is still un-
certain, and it should be studied in the
future. :
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