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Infertility in domestic animals has long been
recognised as the greatest bottleneck in the efficient
livestock production, which has so vitd a role in the
economic welfare of a country, particularly go in rela-
tion to India having an agriculture-based eeccnomy, by
producing working bullocks for the fields and meat, milk
and other by-products for direct human consumption.Though
the precise information about the msgnitude of losses
inecurred by the livestock industry in Indis due to sterie-
1ity are not availasble, it ¢an well be imagined by an
estimate of isdell (1966) in terms of money for New York
3tates and U.35.4. 28 20 million and 250 million dollars
raspzctively.

This, therefure, has engaged the attention of
many observers and reseasrch workers in the field snd a lot
of opinions, obgervations and experimental results have
boen raported on the problem of infertility, But it still
continues t© be a baffling problem giving new avenues for
resesrch.

 However, the factors held responsible so far
for infertility are genetlic, hormonsl, nutritional and
of microbiai origin like Brucellosis, Vibriosis, Tricho-~
moniasis and other bacterial asnd viral infections
( Roberts 1966). There ure zlso some other unestablished
reasons due to which a cow or heifer although possessing

normal oestrous cycles and without revealing any physieal
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and clinicsl abnormality on examination, fails to
conceive after being served by normally fertile bulls.
Such cases of repeat breading have attracted attention

of the research workers ( Tanabe and Casida, 19493
Kidder ot gl 1964) and have been characteriged by failure
of fetilization or early embryonic death. Although it
geanms that much work has been done to study the factors
leading to fertiligzation failure or early embryonie
desth, still a definite and conerete explanation has not
yet been put in the light of previcus studies.

The report of Landsteiner (1899) snd Metchi-
nikoff (1899) that the mamialian semen and its consti~
tuents, chiéfiy the sperms were antigenic, opened a2 new
field for the ragezrch workers to throw light on antigen-
antibody reactions in relation to infertility and steri-
lity. The subsequent avsilable iuformations (Doecton gt al,
19623 Brabanov & Dikov, 1980; Menge gt gl, 1962) could
lead t0 a presumption that in cows the antibodies might
be produced sgainst sperm or seminal components znd these
in turn-might resct with the respective antigens in
subsegent inseminatiocns, as a result of which such
antigen-antibody reactions might be responsible for the
failure of fertilization or esrly embryonic death.

The investigstions on immunclogical f:ctors
agsoeisted with sterility in farm animals have been
receiving increasing attention during recent yesrs,
Howaver, works so far csrrled out‘on this aspset are

very scanty and that too mostly in laborstory animals,
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Therefore, the present investigation was
undertsken with a view to study the antigengeity of buck
semen and it§ possible role in immunologiecsl infertility.
Various antigen-antibody systems were tried to find out
a sultable one to diagnose the cases of immunclogieal
infertility in eattle. It is hoped that this investiga-
tion will, in some measuraes, lead to vgluable ifpifcrmation
in the dlsgnosis of immunclogical infertility in repeat
breeding cows and further this method mway be applied to
logate a suitable bull for successful ingemingtion of such

repeat breading cows.
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Antigenic nature of semen snd its constituents:

Landsteiner (1899) reported for the first
time thit spermatozoa were antigenic. He observed that
bull spermatozoa rapidly became imnobile when injected
into the peritoneal ecavity of guinea pigs that had pre-
viously been injected parenterally with bull spermatozoa.
Thig was further confirmed by Metchinikoff (1&99) who
tested for agglutining and sperm immobiligzing antibodies.

Metalniko@€f (1900) proved that guinea pigs
gould produce antibodies against spermatezoa of the same
specles of animals. Von Moxter (1800) injected ram sperm
into raﬂits and cbtained antisera which were spermicidal
to rat spernm.

Farnum (18C1) found that rabblt injected
intra-peritoneally with semen or testicular emulsions
of dog, bull or ﬁan developed specific antibodies for
each kind of materisl, Pfeiffer (1901) injected rabbits
with dried and powdered bull sperm extracts, The resul-
ting antiserum rescted strongly with semen solutions and
testis extraets snd negligibly if 2t 211 with extracts
of othar bovine organs. :

gtruve (1902) obtained precipitins by injec~-
ting rabbit with human semen and testicular extracts.

Hektone and Manly (1923) injected human
gemingl filuid =nd sperm as well as swine, bovine and

equine seminasl fluids into rabbits and reported specles
and semen-gpefiflic precipiting indicating that the




seminal fluids were antigeniec,

McCartney (1923) injected female rats sube
cutaneously with spfermatozoa suspension and detected
by sperm agglutination test the circulating antibodies
as well as antibodies presgsent in vaginal snd uterine
secretions. Landsteiner and Levine (1926) demonstrated
that the sperm cells of humsn being of the appropriats
blood type would absorb specifically and almost comple-
tely the immune antibodles (from rabbits) to the A snd
B antigens of human erythrocytes.

Pomerenke (1828) demonstrated that gserum as
well as the vaginal sgecrations of female rabbits injected
with rabbit sperm or testicular extruct were toxic for
rabbit sperm. He observed cross-resctions betwesn rabbit
and rat speri,

Mudd and Mudd (1929) demonstrated that mammae-
lisn spermatozoa possessed both species and tissue xe
specificity. He pchgd that antibodies prepared in rabbits
agzinst spermatogzoa of bull, ram, guines pig, rat and man
woere specles specifie. Cross reactions occured between
bull and ram spermatozoa and thelir corresponding antisera
as well as betwesn anti-raﬁ sperm sera and guines pig
spermatozoa.

Henle (1938) supported the contention that
spacies ~ specificity of gpermatozoa was of dominant
rather than absolute nsture, for he found eross-reactions

between sperm of different specles: there was a strong
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antigenic resemblance between bull and sheep and less
reactivity between bull snd man. 4180 all rabbit antie
bull sers exhibited marked resctions with human sperm,

Henle gt gl (1938) conducted extensive stu-
dies on the antigenic nature of mammalian spermotogzoa
and characterized especially the antigens of bull sperm,
They found (1) heat-lsbile, head specific and tail spe-
eific antigens snd a heat-stable antigen common to both
heads snd talls that was speciss specifice, (11) three
different crosgs-reacting cntigens, two of which were in
the hends and cne in the talls and (1ii) one hesd antigen
that was not asctive in the native cells (discovered after
rupture of the spernm).

Parsons snd Hyde (1940) produced anti sper-
matozoal antibodies in rabbits, against spermatozoa of
ox, sheep, guinea plg, rat and rabbit. They demonstrataed
the antibodies by differsnt serological tests proving . -
that spermatozoa of the respective species were antigenic,

In an attexpt to characterise the proteins
of bhumsn semwinsl plasma, serologiecslly, Ross (1946)
prepared sntibedles ag:inst human seminasl plasma in rabbits,

chang'(1947) found an unstable thermolabile
spermicidal fsctor present in fresh human, bovine, rsbbit,
guines pig. and rat sers, It killed the sperpatozoa of
its own spiocies and the sperms of other speeles. This
foctor was not present in tissue extracts and various

plaswa protein fractions, This factor which has several
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characteristics similar to those of complement, varied
in strength or concentration in different individunls and
in diffsrent spoecies.

Smith (1949 a) provided evidence of the anti-
genic properties of mammalian spermatozoa and demonstrzted
different types of aggdlutination by antisperm antisera.
Smith (1949 b) further produced antiserum in s geat
agsinst rabbit seminal plasma which reacted with seminal
plasma, but did not sgglutinate rabbit spermatozoa,where-
as antigpermatozoal ser: did eross resct ﬁith seminal
plasws,.

Docton et al (1952) demonstrated the antie
genleity of bovine spermatogzoa by immunizing shaep with
the washed spermatozoa of bull., He found th:t iso-immune
serum, contalning antibodles for bovine erythrocytes also
reacted spaeifically with bovine spermatozos. Antibodies
produced in sheep agasinst bovine spermatozoa caused agglu-
tination of bovine spermatozoa and also produced speeific
lysis of erythrocytes ol certsin cattle.

Larson gt al (1954) conducted ultracentrifugsl,
and immunological studies of bovine seminal plasma proteins
and indicated that they were highly antigenic. Chemieal,
electrophoretic, ultracentrifugsl and immunologlesl
comparisons revealed that"ihe major proteins of seminal
plaswa were diétiﬁct entities which were either absent

from or were only minor congstituents of blood or milk

sarui.
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Weil et 31 (1956) for the first time studied
the immunological propertiss of human seminsl plasma and
the peculiar relations of the antigens of seminal plasma
to those of human spermatozoa. He showed that seminal
plasma contasined highly asntigenie materisl, He could not
distinguish between seminal plasma and spermatozca by the
irmunological technics employed. He speculated that anti-
genic materials originated from the fluid products of
the genital tract rather than from the spermatozoa,because
ejaculates fres of spermatozoa showed the same immunclo-
gleal behsvior as does seminal plasma from ncrmal semen,

. Pernot (1986), using immuno-electrophoresis
found that guinea pigs seminal plasma contained 11 anti-
genic constituents while guinea plg sperm tail extracts
had seven constituents, Some of the antigenic constitu-
ents were common to bleood serum, seminal plasma and

spermatozoa.
Gulbring (1987) studied the antigenicity of
human spermatozoa and concluded that spermatozoa contain

substances identical with or similar to the blood factors

of erythrocytes.

whether or not spermatozoa were themselves
antigenic was questionable in 1light of the work of Weil
and Pinkler (1988) who found that both guinea plg anti-
rabbit seminal plasma and anti-rabbit sperm immune sers

strongly agzlutinated spermatozoa from fresh semen as

. well as thrice washed rabbit spermatozoa. The antigens

of rabbit spermatozoa and seminal plasma were so closely
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related thst they could not be differentisted.

~ Katsh (1969) spaculated thut hyaluronidase
wight be one of the antigens present in the spermstozoa.
In view of the lack of cross-reactivity between bull
testicular hyaluronidase and guines pig testicular hyalu-
ronidase snd beeause neither of these enzymes cross-
reacted with staphylococeal hyasluronidase, it was clear
that these enzymes were distincetly different antigenie
entities.

Rao and Sadri (1969) working with humsn semen
demonstrated fifteen and sixteen antigens in humsn semen
and seminal plasmaz. They also reported that seminal pla-
sma and cerviesl mﬁcus had antigens common to blood serum.

Baum ot gl (1959) found that guinea pigs of
both sex if injected with sperm or testis with Freund's
adjuvant, developed antibodies which imrobilized sperm
in the presence of complement. Baum (1959) demonstrating
the reaction of guines pig spermatozoa with homologous
antibody by fluorescent antibedy staining found that such
antibodles rescted with the heads of mature guinea pig
spermatozoa but not with the precursor germ cells.

Weil and Finkler (19569) studied the iso-
antigenicity of rabbit. semen. They found that rabbit
geminal plasma contained at least one iso-antigenically
active component. No iso-antigenclty cculd be observed
with rabbit spermatozoa under comparable experimental

conditions.







