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Sperm Autoantibodies in Vasectomized Rats of

Different Inbred Strains

Abstract. An immune response to antigens of spermatozoa occurs after vasectomy
in rats of some inbred strains, but not in others. Antibodies to rat spermatozoa were
detected by indirect immunofluorescence in some of the serums of vasectomized rats
of the following strains: 80 percent of Lewis, 47 percent of Brown Norway, 13 percent
of Buffalo, 12 percent of Wistar-Furth, and 11 percent of ACI rats. No such anti-
bodies were detected in the serums of vasectomized Fischer, Dark Agouti, and

Sprague-Dawley rats.

Results of studies on the effects of vas-
ectomy in rats are not uniform, some de-
scribing macroscopic or microscopic
changes (or both) in the testes of vas-
ectomized animals (/), others reporting
no alterations (2). This disparity is not
surprising, since these investigations
were performed with different strains of
outbred rats, and the results are there-
fore difficult to compare. Recent investi-
gations have demonstrated that vasecto-
my may be followed by an autoimmune
response to antigens of spermatozoa (3)
and, in rabbits, by an immune complex-
mediated orchitis (¢). It has also been
shown that rats, like mice and guinea
pigs, possess histocompatibility-linked
immune response genes (5) and that the
appearance of some experimentally in-
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duced autoimmune diseases is under ge-
netic control (6-8). For these reasons,
we have investigated the production of
antibodies to antigens of spermatozoa in
bilaterally vasectomized rats of different
strains, namely, inbred Lewis (LEW),
Brown Norway (BN), Buffalo (BUF),
ACI, Wistar-Furth (WF), Fischer
(F344), Dark Agouti (DA), and outbred
Sprague-Dawley rats (9).

A maximum of 80 percent of vasecto-
mized LEW rats had circulating anti-
bodies to rat spermatozoa, detectable by
indirect immunofluorescence (IF) on
sperm smears (/0) (Fig. 1). Similar anti-
bodies were also found in the serums of
47 percent of BN, 13 percent of BUF, 12
percent of WF, and 11 percent of ACI
rats that had been vasectomized. In con-
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MONTHS AFTER VASECTOMY

trast, vasectomized F344, DA, and
Sprague-Dawley rats did not have anti-
bodies to sperm in their serums. The in-
cidence of antibodies to spermatozoa in
serums of vasectomized rats increased
with time, reaching its maximum at 3
months after vasectomy in LEW, BN,
and ACI and at 4 months in BUF and
WEF (Fig. 1).

Positive reactions obtained with
LEW, BN, ACI, BUF, and WF serums
were localized in the acrosomal region of
rat spermatozoa (Fig. 2) and were ob-
tained with sperm smears from LEW,
BN, ACI, BUF, and WF as well as F344,
DA, and Sprague-Dawley rats. This re-
sult indicates that acrosomal antigens in-
volved in this immune response are pres-
ent even in the spermatozoa of those rats
like F344, DA, and Sprague-Dawley that
did not produce antibodies to spermato-
zoa. The antibodies to sperm in the se-
rums of positive animals were capable of
reacting with spermatozoa from animals
of the same inbred strain and also with
spermatozoa from the positive animals
themselves; thus they can be defined as
autoantibodies.

Titers of antibodies to acrosomal anti-
gens of spermatozoa ranged from 10 (or
less than 10) to 320. The mean titers were
137 = 39 in positive serums of LEW rats
and 48 *+ 30 in positive serums of BN
rats. The few positive animals in the oth-
er strains had titers of 10 or less than 10.
Serums from sham-vasectomized and
untreated rats as well as serums from
prevasectomy bleedings obtained from
LEW, ACI, BUF, and WF rats did not
contain antibodies to rat spermatozoa.
The prevasectomy serum from one BN
rat gave a positive reaction, with a'titer

Fig. 1 (left). Incidence and time sequence of sperm antibody response in bilaterally vasectomized rats of different strains. Abbreviations: LEW,

Lewis; WF, Wistar-Furth; BUF, Buffalo; BN, Brown Norway; F344, Fisher; SD, Sprague-Dawley; DA, Dark Agouti.

Fig. 2 (right). Demon-

stration of antibodies to the acrosome of rat spermatozoa by indirect inmunofluorescence (photographed at 100 x).
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of 80. The serum of this animal was
found to be positive for sperm antibodies
until 7 months -after vasectomy, with ti-
ters lower than in the prevasectomy se-
rum. So-called ‘‘natural’ antibodies to
spermatozoa have been detected in the
serums of mice, guinea pigs, rabbits, and
human beings; and their production has
been explained on the basis of cross-re-
actions with exogenous antigens, possi-
bly present in microorganisms (/1).

Our findings show that different strains
of rats differ in the vasectomy-elicited re-
sponse to sperm antigens. A large per-
centage of vasectomized LEW rats and a
considerable percentage of BN rats pro-
duced antibodies to spermatozoa after
vasectomy as compared to smaller num-
bers of rats from other inbred strains.
Rats from three strains, two inbred and
one outbred, did not show any immune
response to spermatozoa detectable by
indirect IF. Antibody titers were elevat-
ed in both LEW and BN rats, but con-
sistently low in all other animals. On this
basis we may consider LEW and BN rats
as high responders to sperm antigens,
whereas the other strains may be consid-
ered poor responders. These differences
are not easily explained on the basis of a
simple correlation between major histo-
compatibility loci and immune response
genes controlling autoimmune responses
to sperm antigens. Rats that may be con-
sidered good responders such as the
LEW and the BN belong to different
genotypes, Ag-Bl and Ag-B3. In addi-
tion, two strains of rats belonging to the
same Ag-B1 genotype differed in their re-
sponse; that is, LEW rats produced anti-
bodies and F344 did not. Previous stud-
ies on the genetic control of autoimmune
responses in rats have given contrasting
results.

Gasser et al. (6) observed that the
genetic locus controlling susceptibili-
ty to experimental allergic encephalo-
myelitis is closely linked to the Ag-B his-
tocompatibility locus, but is not identical
to it. Rose (7) noted that immune respon-
siveness in terms of antibody formation
to thyroglobulin does not appear to be
linked to Ag-B antigens, whereas Ag-B4
and Ag-B2 may be linked to the allele fa-
voring susceptibility to experimentally
induced thyroid damage. Finally, an in-
creased susceptibility to Heymann ne-
phritis has been found to be linked to the
Ag-BI locus (8). All these investigations
have relied on the injection of heterolo-
gous antigens or autoantigens in adju-
vants. In contrast, our observations of
differences in the immune response of
different rat strains to self-antigens of
spermatozoa are based on a simple surgi-
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cal procedure (vasectomy) and do not in-
volve the administration of adjuvants.
This might prove a definite advantage for
further studies of the role of histocom-
patibility-linked immune response genes
in autoimmune reactions.

In any case, the contrasting reports on
the effects of vasectomy in rats may be
explained by the observation that rats
from different inbred strains have a dif-
ferent incidence and intensity of immune
responses to sperm antigens. In this re-
gard it should be noted that, although
Sprague-Dawley rats are frequently used
in vasectomy studies, these animals
were completely negative for sperm anti-
bodies.

The immunologic response to sperm
antigens in vasectomized rats might have
pathological consequences. Damage to
the testes in animals with antibodies to
spermatozoa might be mediated by im-
mune complex formation at the level of
the basement membrane of seminiferous
tubules, as observed in vasectomized
rabbits (4). Alternatively, damage could
be mediated by other immunologic
mechanisms, such as cytotoxic anti-
bodies, antibody-dependent lympho-
cyte-mediated cytotoxicity or cytotoxic
lymphokines. In this context, it is inter-
esting that cytotoxic antibodies to
spermatozoa have been detected in the
serums of vasectomized LEW rats (/2)
and that experimental autoimmune or-
chitis has been induced with relative
ease in LEW rats (/3).

In conclusion, our findings suggest
that vasectomy studies performed on the
appropriate inbred strains of rats may
provide further understanding of the ef-
fects of this surgical procedure and at the
same time help in clarifying the relation
between histocompatibility antigens and
autoimmunity.
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