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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.




Edwards (1960) showed that rabbits absorbed
encugh antigen from semen introduced into the wvagina to
give an antibody response, although,positive results were
obtzined only with heterologous (bull) semen, but not with
homologous ones. He reported that sperm asgglutinins and
sperm irmoblilizing antibodies zs well as precipitin could
be detected in the serum but not in the genital tract of
rabbits receiving intra muscular injection of semen and
adjuvant.

Weil and Rodenburg (1960) stated that humsn
spermatozoa from spermatoceles were lacking in antigenie
materisl present on seminal spermatczoa, which these latter
cells share with the seminal plasma, thereby proving that
human sparmatozoa aequire antigenilc materisl during their
passage through the adnexal glsnds of the male genital
tract.

Weil (1960) showed that rabbit spermatozoa
from the epididymis lacked the antigenic material present
in the seminal spermatozoa, which these latter cells had
in common with the seminal plasma. Thils obssrvatlon pro-
vided further support for the indirect evidence, obtasined
previously, that antigenic material is also taken up by
the spermatozoa from the seminal plasma.

Rao and 3adri (1960), using agsar-gel-diffusion
test, found that buffalo sezinagl plaswma contzined 16
antigens asnd that epldidymal and ejaculated spermatozoa
had atleast 7 antigens, three of which were not common to
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elther seminal plasma or blcod serum.

Weil (1961) found that humsn seminal plasma
contained strongly antigenic material that was species
and organ speclific and which originated from seminal
vesicles. During the passage of spermatozoa through the
male genital tract, these antigens bacome firmly attached
to than.

Gordon and Hunter (1961) while studying the
spermatozoa-specific antigens in the bovine, employed
complement fixation and agsr-gel-diffusion test, They
stated that bull spermatozoa contained at least seven
antigens out of which only one was specific for sperma-
tozoa.

Well and Rodenburg (1962) studied the anti-
genicity of human snd rsgbbit seminal plasma by fluorescent
antibody technique. They found that only the seminal
spermatozoa took the fluorescein-conjugsted antiseminal

plasma immune globulin stains. Testicular spermatozoa
could got,be_stainqd,with the reagent for spermatozoa

coating antigen. Their study of the different parts of
male genitsl tract revealed that spermatozoa coating
antigen is produced in the seminal vesicle.

Beck et gl (1962) employing immuno fluore-
gcence antibody technique to study reactions between x
gerum and spermatozoa from guinea pigs, rabbits, mice
and men demonstrated two distincet reactions of immno-

1ogicsl nature between serum and spermatozoa. The reaction



Detween serum and the acrosome occured with serum from
normal animsls, whereas that between serum and sperm
tail occurred only after the immunization of guinea pigs
with homologous spermatozoa.

Shahani and Southam (1962) working on anti-
genliecity of human spermatozoa, showed the presence of
blood group antigens A or B on human spermatozoa with the
use of specific immunoflurescent antisera.

Bratanov end Dikov (1963) found that seminal
fluid had a higher antigenic activity than spermatozoa.
They did not find any antibody agsinst bull =nd ram sper-
m@tozoa in normal rabbit sera, but after asctive immunisga-
tion with bull spermatozoa, such antibodies were produced.
There was no antigenic similarity between the spermatozoa
and erythroeyts of bull, ram and stallion.

Hathaway and Bartree (1963) observed 4 preci-
pitin lines between extracts of ram acrosomes ind an
sntiserum to those extracts. Howsvar, the 4 lines appearad
toc be continuous with soms of the six lines th:t formed
with ram seminsl plaswa and non of them appeared after
absorption of the sntiserm with semlnal plasea.

Sdwards et al (1964), using the mixed sgdutina-
tion and mixed antiglobulin reactions showad th:t the
spermatozoal membrane possessed species specific antigens
in cozmon with red blood cells.

The antigenkeity .-ahd eross reactions of bovine
seminal constituen<ts were studled by Hunter snd Hafs
{1964). They found that bovine sjacul:ted spermatozoa,
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seminal plasma and blood serum contained common antigens.
Bjaculated spermatozoa possessed at least seven antigens.
Five of these were shared with seminal plasma and at
least one with blood serum. Absorption of anti-gperm
immune sers with seminal plasma and blood serum revealed
that epldidymsl and ejaculated spermstozpa shared at least
three proteln antigens which were not found in seminal

plasma or blood serun.

Matousek (1964 a) repested the investigations
of Docton et gl (1952) but was unable to demonstrate the
presence of the erythrocytic antigens of cattle eitherhin
the seumingl plasma or in the epididymal spermatozos of
bulls of red spotted breed. The negative resulis were
not altered by mechsnical fragmentation or by enzymic
disruption of the spermatozoa. ’

Mstousek (1964 b) further studied the antigsaniec
characteristics of bull spermatozoa as revealed by the
action of zgglutinins present in normal and ilmmune sera.
In the normal sera of bulls, rams snd sows, antibodies
agglutinatad not only homologous but also heterologous
spermatozoa. The absorption of normal sers with homolo-
gous spermatozoa suppressed the reaction against homolo-
gous and heterologous gern cells. However, heterologous
gparmatozoa could absord agilutinins cnly against sper-
matozoa of their own species., asntibodies obtained by
impunizing rabbits with bull and ram spermafozoa not only

agglutinated homologous spermatozoa, but also gave cross-



reactions with germ cells of other species. Similarly
antibodies against bull seminal plasma agglutinsted not
only bull but also ram spermatozoa.

Matousek (1964 ¢) in other studies demons-
trzted the antigendcity of bull spermatozoa by some bio-
chemical and iwmuno-electrophoretic methods in which he
supported that both bull spermstozoa and seminal plasma
have specific antigens and common or cross-reacting
antigens. On agar plates, antiseminal plasma antibodies
formed five ares with the seminsl plasma of bulls. The
fructolysis index of bull seminal spermatozoa was reduced
in the medium of the antisers containing antibodies aginst
seminal and epididymal spermatozoa.

Rao and Bangalore (1964) conducted immunolo-
gical investigations with rabbit semen by agar-gel-
diffusion tests. They found that rabbit seminal plasma,
spermatozoa and gel mass had six, four and four antigens
respzctively,

Agar ot gl (1968) using agar-gel-diffusion
test demonstrated that ram semen contained 12 antigens
and ram seminal plasma had 10 antigens out of whieh two
antigens were common to both. With paper electrophoretic
studies, a significant rise in gamma globulin fraction of
antiseras was noted.

Bennette (1965) found striking species spe-
cificity botween ;eminal plasma proteins of bull, ram,
rabbit and Bozr by agar-gel-electrophoresis.



Cvellar (1965) studied the antigenic proper-
ties of bovine and ovine semen, spermatogoa snd seminal
fluid by :ln;wt:lng them intravenously into rabbits. He
found that in either species whole semen was more anti-
genlc than spermatozoa, which in turn were more so than
sexinel fluid. The antibodies agglutinated_ the homologous
spermatozoa. In either spocies, spermatozoa and seminal
fluid hsad common antigens.

Mittal ot 3l (1965) studied the antigens of
bovine semen and noted the influence of specific rabbit
anti-bull-semen serusm on metabolic activity of sperma-
tozoa. They detected at least 20 antigenic components in
hull semen by mlcro-immuno-electrophoresis snd also noted
drastic reduction in oxygen uptake, fruetese utilization
and lactic aeid production by bull spermatozoa when mixed
with speeific antiserum.

Stevens et gl (1965) using the haemagglutina-
tion technique feund antibodies to human seminal plasma
in 30% of the sers from hospitalized patients. They also
produced antibodlies agsalnst humsn seminal plasma in
rabbits which reached in hsemagglutination tests,

Seminal antibodies and infertilitys

Ae Famale Infertility:~ Literatures on the female inferti-
1ity can be grouped under two headings (1) due to seminal
antibodies (1i) due to erythrocytic antibodies.
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(1) Due to seminasl antibodiles.

The sclientific beginning of this topic dates
back to 1£99-1900 when Landsteiner (1899) and MNetchinikoff
(1899) produced for the first time, antibodles against
sperm or Testicular extracts of bull by injecting it into
guines pig.

Savini (1211) attempted to induce sterility
in female razbbits and guinea plgs with sperm injections.
He exposed the immuniged femsles for 10-15 days to males
one week after the last injection. Ho youngs were obtained
from this exposure, but many fertile matings resulted from
subseguent copulations. Venema (1916) cited experiments
in which sterility resulted in female rabbits that were
injected with testis.

By injecting the semen of rabbits or of
closely related specles, Dittler (1920) rendered female
rabbits sterile for varrying period depending upon the
number of injections given. In order to eliminate the
possibllity of a primary sterility due to other causes,
he used only those rabbits which had given birth to at
least one litter. He found the blood serum of the steri-
lized animals to be definitely toxiec to the spermatozoa,
causing agglutination andinhibition of thelr motility.

Guyer (1922) produced sterility in rabbits
and guinea pigs by injecting them intravenously with the
spermatozoa. 11so the serum of the injected animals bacame

speruatoiic.



Vogt (1922) demonstrated antibody formation
against human spermatozos following absorption of semen
through the genital tract. He stated on elinical grounds
that overloading with seminal products may lead to steri-
1ity and that natural fecundity restored by abstinence
from sexuzl intercourse. The first cohabitation was the
one that most freguently resulted into pregnancy. '
Mayer (1922) was of i;ha opinion that gbortion of very
young embryo may result from frequsnt cocitus after a
long period of abstinence in humsn being.

~MeCartney (1923) found that the femsle rats
injected subcutanecusly with spermatozoa suspension
rarained sterile for a pericd of two to 22 weaks beyond
the normal gestation time, although the norral sexusal
eyecle and sex hebavior of the animal was not affseted.
He found spermatoxins in vaginzl and uterine secretions
of the imrunized =nimals which had sgglutinasting 2ffect
upon the spermatozoa. |

Bastaro (1926) induced temporary sterility
for a period in gulnea pigs by subscutaneous injections
of the seminal products of male guinea pigs. The Injectim
were well tolerated and no anaphylazctic resctions were
observed in any m;tancés.

Pogelson (1926) discribed an accurate method
of ichibiting the conceptions temporarily in rats by
sensitizing the female to spermatozoa protein. Jarcho(1926)
found that female rabbits injected with spermatozon
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suspension from ram and guinea plg were sterile even
after seven months. The serum from immunized rabbits
contained spermatoxin but he was unable to find evidence
of spermastoxic substances in the vaginsl secretion.

Kostromin and Kartashev (1927) performed the
most exhsugtive experiments with reference to biclogie:
induetion of temporary sterility in femsle animals, They
injectaed female rabbits snd gulnegpigs with heterologous
spermatozoa, both living and dead and obtained positive
result in both cases. However the resulta were bettar wvhen
living spermatozoa were used.

Pomerenke (1928) found that intravaginal
injection of rabbit sperm into female rabbits led to
detectable antibodies in the serum as well as in the

vaginal secretions of the injected rabbits, but he was
unable to obtain conclusive evidence that sterility could

be induced by intravegingl injection of sperm.

Ardelt (1931) in his experiments with femsle
rabbits reported that injection of sgperm resulted in
temporary sterility. Baskin and Zaver (1932) proved the
possibility of immunization of women with spermatozoa.
The immunity lasted for one year and revaccination at the
end of the year prolonged the immunity for at least another
year. They observed that period and degree of immunity
could be determined by the presence of antibodies in the
blood. :

Guyer and Clause (1933) produced temporary or
permanent sterility in female rats by Injecting a -
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nucleoprotein fraétion prepared from bull testis. Wang
(1936) injected sperms of rats,dogs and sheeps into
female rats and although he was unable to confirm praevious
reports of induced sterility, he did find the sera of the
injected animals to immobilize and agglutinate sperm.

Henle and Hene (1940) immunized female
guinea pigs with spermatozoa of bull., They got antibody
response in 60 to 0% of the animals immuniged with homo-
logous spermatozoa and in 100% of the animals imwuniged
with hetorologous spermatozoa. Although the seum contzined
antibody against sperm there was no decrease in fertility
nor a delay in conception in the immunized animals.

Henle gt 3l (1940) conducted experiments with
a view to determine whether or not temporary sterility
in female white mice can be produced by passive immuni-
zation with asntisers against spermatozoa of the mousge =nd
the rat. Their results indicated the absenée of any effect
upon fertility.

Parsons snd Hyde (1940) undertook an extensive
study to evaluate the use of spermatoxic sera in the pre-
tention of pregnancy. They demonstrated antibodies against
0X, sheep, guinea pig, rat and rabbit spermatozoa by
different gerologlical techniques. They did not find any
evidence that pregnancy could be delayed or prevented by
treatment of rat or rabbit with gperm antigens. They demons-
trated antibodies to guinea pig sperm in the blood of
rabbits by intravaginal injection. They also found that
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intravagingl injection of immune guinea pig serum tempo-
rarily arrested fortility of rabbits.

Brunner (1941) immuniged female rabbits with
a "bull sperm phospholipid” suspended in sheep serum and
found that, although fertility was unimpalred, a small
but significant percentage of offsprings were hermaphro-
dite.

Garcia Alfonso and Perez Y Peregz (1959)
observed that female rabbits remained sterile till the
concentration of sperm agglutinin in blood gerum was over
13100. PFurther they were able to produce similar muco-
agglutinins and eventualily serum agglutinins by daily
ingemination of femzle rabbits for 40 days. Similar sperm-
agglutinins in infertile mares had been demonstrated by
them and they considered 10§ of infertility in mares was
of this type.

Kidty ot gl (1959 b) in their study on the
effects of semen trested with homclogous antibodies on
fertility in rabbits had shown that such semen on inse-
mination could prevent fertilization and eaused embryonie
death. They observed further that the treatment of semen
with dilutions of immune serum that permitted a near
normal fertilization rate resulted in inereased embryonic
mortality in rabbits. One possible explanation was that
the spermatozoa carried antibodies into the ovum at fer-
tilization and these antibodies in some unknown way caused
the death of the developing embryo.
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Isozima 2t 31 (1989) introduced Freund's
adjuvant in the immunigzation of fema;a guinea pigs with
testis homogenzte., He conclusively demonstrated the
development of sterility in these immunized animals,

Kiddy ot a1 (18989 a) were the first who tried
antigen-antibody reactions to demonstrate immunclogiecal
csuses of lowered fertility in cattle. Antibody eould not
be detected in the sera of 17 heifers after repeasted
intravenous injsctions of bull semen. Heifers exhibited
ansphylactic reacticns. There was no decrease in fertility
of those heifers on breeding. They further tried to test
the hypothesis for loecal antibody production as a factor
in lowered fertility, for which they gave repested intra-
uterine injections of a bull's blood in 12 heifers. 3ix
of the heifers showed sntibody tire in thelr sera probably
in response to the antigens which passed into the circu-
laction, but the antibodies were not demonstrable in the
reproductive organs through out the treatment pericd. On
breeding no reduction in their fortility was found,

Bratnov and Dikov (1969) observed high titre
of sperm agglutinins against bull semen in the sera of
cows that were resistant to pregnancy. They indicated a
direct correlationship between the zmount of these agglu~-
tinins in the cow serum and the conception rate.

Nakabayashi gt al (1961) examined blood serum
of infertile human subjects for agglutinin asgainst sperm.
There was variation in agglutination titre with different
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sperm specimens., Although the results varled with the
sperm specimens used, a definite small percentage of
infertile 1ndividua;a possessed sperm agglutinating
substance. Blood specimens of unmarried couples and of
those married couples whose bloods were obtauined just
before or socon after conception ware negative.

Bratanov and Dikov (1961) carried out washed
spermatozoa agglutiination test with cestral mucus, saliva,
milk and cow blood serum, the latter giving the best
reactions, Titres did not exceed 1l:16 when conception
occured to first service (42 cows) but when cows (total
of 48) returned repestedly to a given bull, titres upto
1:612 were often obt:ined. Other bulls tested against
this serum gave low titres snd on service with these bulls
conception resulted.

Studies conducted at the Agricultural Research
Station =nd Agricultural Experiment Station of Wisconsin
showed that cows can be made to produce antibodies against
spermatozoa. Wnen serum of cow which had previously been
injected with bull semen, was added to bull sperm and
used for insemination of six heifers, five came in heat
about three weeks later but were infertile and one conce-
ived but its embryo was deteriorating after 42 days of
pregnsney (Report of U.S. Department of Agriculture,1962).

/Menge ot gl (1962 a) produced immune sgera in
cows against bull semen and against bull sperm in rabbits.

When bull semen was treated with these sers, prior to
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insemination, it resulted into fertilization failure or
possibly early embryonic death. Similarly fertilization
was prevented in rsbbits inseminated with semen treated
with cattle anti~-rabbit semen serum. Fertility ceccured in
both species when inseninsted with semen treated with
normal serum. They were able to prevent fertilization in
rabbits inseminated with semen treated with garma-globulin
fraction of the immune serum, but not with gamma-globulin
fracticn of the normal serum. Further they indicated the
absence of the cross-reactivity between the antigens of
either seminal plasma or spermgtozoa with erythrocytes.
Antisera produced against erythrocytes had not asntifer-
tility effact.

Menge gt 31 (1962 b) studled the effects of
cattle lumune sers produced against rabbit semen and
rabbit erythrocytes, on rabblt embryos of cne and nine
days of age in situ. They found that immune sera produced
increased desth rate among thoss embryocs that were treated
at nlne days of age. Immune ser:s produced against erythro-
cytes snd ncermal sera did not produce significant effect
upon survival rates of embryos treated at either stage of
development.

Gupta gt a1 (1962) examined the chemical and
physioclogical properties of the gervical fluids from
intact cows during oestrous. They found that fluids from
repeat breeding cows tended to have lower spermatogoal

preservation capacity than Adid the fluids from normal

COWSe
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Behrman gt a1 (1963) studied in guinea pigs
the effect of active and passive immunigzation with semen
upon fertility. There was no reduction in fertility when
non immunized femsle guines pigs were artificislly inse-
Bigsted with washed epididymal spermatozoa pretrested with
impune serum. They showed reduction in fortility rate in
immunized female guinea pigs, when artificlally insemi-
nated. On mating of animals immunized agsinst semen or
insemination with sperm diluted in Lock's solution, the
coneeption rate was 34.6%, as coumpared with 78.6% among
control animals. The embryo count was concomitently
reduced from 28.6% to 7.9%.

Behrman & Otani (1963 a) immuniged female
guinea pigs with guinea pig testis and epididymal sperm
by intrgvaginal route. They got positive uterine res-
ponses to the Dale-Schultze test in all asnimals immunised
trahsnginally. They suggested the presence of a tissue
fixed antibody. In further studies Behrman and Otani
(1963 b) postulated on the basls of the Dale- Schultze,
precipitation and agglutinaztion tests that homologous
sperm sgglutining passed from the serum into the uterine
and vaginagl fluids and tended to fix in the uterus. :

' Wentworth and Mellen (1964) showed that
spermatozoal antibodies developed in the domestic hens
following repeated natursl mating or artificisl ingemi-
nation and that natural immunity to spermatozoa had a
detrimental effect on fertility.



McLaren (1964) conducted experiments related
%o immunological control of fertility in female mice. He
found that degree of fertility in immunized femsle mice
agsinst spermatozoa was adversaly affacted. Dagree to
which litter size was depressed depended on the titre of
agglutinating antibody in the serum. The lowered fertility
of immunised.remala appesred to result from a reduction in
fertilizstion rate due to failure of a proportion of
apernatozna %o reach the oviduect. _

Ashitaka gt gl (1964 b) found s high titre of
spern-imobilizing antibedy in the vaginzl secretion of
guinea pigs immunized with homologous taétis and sperm,
but the titre was extremely variasble as compared with that
in the gerum.

Isozima asnd Ashitaks (1964) could not find
antibodies in non-inmnized femzle guinesa pigs after
instillation of homologous sperm into their vagina or after
exposure to male. He observed that antibody titre in
femzle guines pigs, which were well immunized with guinea
pig testis was remarkably inecreased by the sperm instills-
tion into the vaginz or by exposure to a male.

Franklin and Dukes (1964) indicated by their
studies s strong correlation between the existence of
eirculating antispermatozoal antibody and unexplained
infertility in humsn being. They examined blood sera of
89 patients, Qhosa fertility st.tus had been determined,
for the presence of circulsting antispermatozosl antibody.
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Antispermatozoal antibody was found in 78.9 percent of
the females with no demonstrasble org-unic csuses for infer-
tility, in 10.37 percent of the those with orgsnic reasons
for infertility, in 4.8 percent of the p:utients of known
fertility and in 4.27 percent of the patients of unknown
fertility.

Bdwards (1964) made a study of fertiligation
in femsle mice iemuniged with homologous spermatozoa by
subculaneous or intrsperitonesl injections of spermatozoa
alone or combined with complete Freund's adjuvant. They
did not find any decrease in mating performsnces by immu-
nization but there was reduction in the fertility in the
immuniged group.

Ayalon (1964) also in his report in the 5th
International Congress on animal Reproduction, mentioned
the role of immunologieal factors responsible for lowered
fertility in cattle. He described these factors in connec-
tion with failure of feortilization and embryonie mortality
in rodents, sows and swes %00.

Weil and Roberts (1965) immunized female rabbits
with homologous seminal plasma in Freund's adjuvant. About
70% of the imunized animsls had circulating antibodies
agalinst semin;l plaswa but this was not conducfive to
impairment of fertility.

Behrman & Nakayama (19656) studied the varia-
tion of antibody titre over an & month pericd in 5 rabbits
following intradermal or intravaginal immunization with




-2?-

homologous testis homogenate. They observed th:t during
the period of aigh sntibody titre, the female rabbits
remalned infertile even after several matings. Mating
immediately after the disappearance of the antibody slso
fziled to obtuin a pregnancy. After a month of disappea-
rance of antibody there was conception in fem:ile rabbits.

Bratanov gt gl (1965) concluded from tests
on 79 cows that the increase in the sperm antibody titre
of blood serum before the completion of uterine involution
inhibited conception; the titre also incressed in cows
with latent endomefiritis. Insemination was not recormended
when the sperm antibody titre excesds 1:512.

Peterson (1965) observed that uterine gecre-
tions from repeat breeding cows had depressing effect
upon wotility and oxygen consumption of bull spermatozoa
as compared to ( fertile cows) easy breeders.

McLaren (1966) showed that the effect of sperm
impunization on reduced fertility was more in randomly
bred than inbred straing of mice. He noted titre of sperm
agglutinins and reduction in litter size in rondomly bred
mice.

Katsh (1967 and 19588) used the schultz-Dale
technique and"found that a guinea pig uterus immunized
with testis or sperm would contract upon contact with a
suspension of sperm. On the basis of this finding, he
suggested that the contraction induced would impair the
implantation of the fertilized egg in the endometrium,
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Ashitzka gt 31 (1964 a) tested the suggestions made by
Katsh (1957 and 1988) that uterine anaphylaxis might be
a cause of sterility in guinea pigs immunized with testis
and sperm, but they found this suggastion unsatisfactory
from the standpoint of immunologicsl desensitization as

well as on the basis of the results of their own study.
(ii) Due to erythrocytic antibodiess

Since the antigenic relationship has been
observed betwsen the erythrocytes and spermatozoa
(Landsteiner and Levine, 19265 Docton gt al, 1952; Pernot,
196863 Gulbring, 1957; Helpern and Weiner, 1961; shahani
and Southam, 19623 Edward et al, 1964),antibodies against
erythrocytes may also be a cause of infertility.

| In species such as man snd the horse, haemo-
lytic disease of the newborn often ceccured when maternal
antibodies were present against the foreign erythroeytic
antigen. This condition occured im incompatible marriages.
4 possible etilogical factor for unexplained infertility
in anatomically and physiologically healthy couples could
be the incompatibility of the ABO(H) blood system, where
the antigens carried by the spermatozoa were blocked or
imwobilized by the antibodies present in the corvical
secretions (Matsunaga, 1955; Gershowitz et a3l, 19583
Behrman gt 31, 1960).

The bovine placents chorion 1s covered with
multiple layers of epitehlium. This prevents the passage



of baeterial antibodies but not of erythrocytic antibodies.
Though heemolytic disease of ecattle is unknown there are
many unexplained instances of early abortion, macerated
foetus, foetal hydrops and premature stillbirth.

Laing and Blackmore (1951) examined sera of
4 herds of cows of varying fertility asgainst sszline sus-
pension of R.B.C. of bulls to which they were or had been
in ealf. They produced high titre of antibodies in the cows
by intrsvenocus injection of bull erythroeytes. Antibodies
were also found in the colostrum of the immunigzed cows.
They claimed that msternal circulating R.B.C. antibodies
could czuse abortion in cattle. Contrary to this Kiddy
ot a1 (1958) did not find any incidence of such incompati-
bility affecting fertility. He immunized the heifers by
intravenous injections of the blood of a bull gnd the
helfers were bred to that bull. These heifers had circu-
lating antibodies for antigens of thelr calve's erythroecytes.
Kiddy gt al (1959 a) found circulating antibodies in
six out of 12 heifers immunized against bulls erythrocytes.
In contrast, there was ne evidence of the presence of loeal
antibodies in the tissues of the reproductive orgsns. When
the 12 heifers were bred to the bull used as a blood donor,
there was no indiestion of lowered fertility.

B, Male infertilitys

3ince Landsteiner (1899) and Metchinikoff
(1898) independently discovered thst it was possible to
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induce the formation of antibodies against spermatozoa
in guinea pigs by means of parenteral injection of hetro-
logous sperm, seversl workers have explained male inferti-
lity to be caused by the presence of seminal antibodies.
Adler (1908) snd Guyer (1922) demonstrated
that guines pigs or rabbits e=n produce antibodies even
against thelr own spermatozoa, when injected with homolo-
gous sperm or'testis suspension. Freund et al (1953)
raportéd the formation of antibodies against testicular
tissue in male suihea pigs. They studied the damage
caused by the immunization in the testicular tissue of
the male guinea pigs. The dzmage started with the inhi-
bition of the maturation of spsrmatozoa leading through
degensration snd exfoliation of spermatids, spermatocytes
and finally to the spermatogonia and thus resulting into
aspermatogenesis. Other part of the testicle remained
unaffected. Wilson (1984) reported the presence of sperm
agglutininsg in the semingl plasma and blood serum of two
sterile men upto titre of 1:20 and 1:80 respeectively. He
obseried head, tail and mixed varieties of sgperm aggluti-
nation. He demonstrated that sterility in these two men
could very well be explained by the autoagglutination
phenomenon, the agglutinating spermatozoa failing to
penetrate the cervical mucus. Rumke (1954) deseribed two
instances of oligozoospermia in man, in whose semen sperm
agglutinins could be demonstrated in high titre. Rumke and
Hellinga (1959) reported the presence of sperm agglutinins
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in the blood sera of approximately 3% of the male partner
of sterile couples. They suggested that spermatostasis
resulting from an oceclusion in the vasdefersnsg or the
epididymis might lead to the formation of the autoantibody.
Phadke and Padukone (1964) examined the blood sera from
80 azoospermic men with proved obstruction in the vasde-
ferens for the presence of sperm agglutinins. They detec-
ted autoantibodies against spermatozoa in 13 of them. But
they concluded that the presence of sperm agglutinins in
the blood sera did not interfere with the fertility of
the individusl. Bratanov et gl (1964) studied the formation
of autoantibodies in breeding snimals. Bulls, male goats,
and male rabbits were sutoimmunized with spermatozoal

fa suspensiocn. Other groups, of these species were sub=-
Jected to wounding of the testis or ligature of cne or
both vasdeferens. No sperm agglutinins or precipitins
were found prior to immunization treatment. But afterwards
gsers from all these animgls had antibodies against their
homologous antigens. Stevens et al (1965) assayed by
haemagglutination technique, the presence of antibodies

to human seminal plasma in blood serz of 618 men. They
found in 30% of them a low antibody titre against human
senminal plasma.

Spern agglutination tests

This test was used for the first time for the
detection of antispermatozoal antibodies by Landsteiner
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(1899) snd Metchidnikoff (1£98). Dittler (1920) employed
this test to study the toxic effect of blood serum of the
- fepale rabbits immuniged against homologous spermatozoa
causing agglutination and immobilization of the same.
McCartney (1923) detected spermatoxins in the vaginal and
uterine secretions of impunigzed female rats, which had
agglutinating effect upon the spermatozoa. Mudd and Mudd
(1929) employed this test to study the species specificity
of mammalian spermatogzoa. Henle et al (1938) and Smith
(1949) made use of this test to study the specific anti-
genicity of gpermatogzoa of bull and rabbits respectively.
Kibrick gt gl (19562 a) developed a modified macroscopic
agglutination test for the detsction of s'perm agglutinins
and claimed that it gave over fourfold higher titres than
the ordinary microscopic or macroscoplc agglutination tests.
Again Kibrick st gl (1952 b) made an improvement in macro-
scopic sperm agglutination test by employing actively
motile spermatozoa and a medium of increased viscosity
containing 2.5 percent gelatin. They stated that this
improved technique gave over one hundred-fold higher titre
than ordinary sperm agglutination test. Nakabayashi gt al
l(1961) made use of improved macroscopic agglutinastion test
for detaction of sperm agglutinin from bloocd serum of
infertile humsn couples. Wilson (1954) and Lindzhl and
Hellings (1959) found by sperm sgglutination test suto-
antibodies sagainst spermatozoa in sterile men. Behrman

and Otani (1963) tested the sersz of immuniged female guinea-
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pigs against homologous testis by means of improved
maeroscopic sperm agglutination test of Kibrick gt gl
(1952).

Indirect haamagggutination test:

Jones (1927) showed that antigens can be
adsorbed on the surface of inert particles like collodion
which can be agglutinated in the presence of specifie
antiserum. Extracts from a large number of bacteria had
been absorbed onto respective antibacterial antibodies
(Kabat and Mayer, 1961). Boyden (1951) observed that
treatment of sheep erythrocytes with suituble concentration
of Tannic Acld rendered them capable of adsorbing protein
molecules and they were agglutinated in the presence of
specific antisera. Stavitsky (1954) made some modifications
in the test. Weil et a1 (1956) followed the technigue of
Landy and Irspany (1954) for detection of antispermatozoal
antibodies in rabbits. Rso and 3adri (1960) used the
highly sensitive haemagglutination technique of Boyden
{1951) and Stavitsky (1964), for detection of small amounts
of antispermatozoal asntibodies. The slightly modified the
technique in coating the erythrocytes with the antibody
instead of antigen. Nakabayashi et 31 (1961) in their
immunologicsl investigations of serum from infartile
persons employed Boydens technique using supernatant fluid
from saline washed, frozen and thawed sperm as antigen

for coating the tannie-apid—treated shaep red blood cells.
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Stevens gt gl (1965) with the help of haemagglutination
technique,assayed the blood sera of 618 patients for
antibodies to human seminal plasma. They found a low anti- _
body titre varrying from 1320 to 13320 in 30% of sera
tested. Behrman and Nakayama (1965) studied the antitestis
antibodies in immunized rabbits by haemagglutination
technique. They got high titre (1:1280) in animsls irmunized
by intradermal and tra-nsvaginasl mathods. Weil and Roberts
(1968) used haemagglutination technigue for detection of
eirculating antibodies against seminal plasma. They found
that 70% of the immuniged female rabbits had antibody

titre ranging from 1:40 to 1:320 as evidenced by haemg-
gglutination test.

Complement fixation test:

Parsons and Hyde (1240) used this test for
detection of antibodies against spermatozoa of bull, sheep,
guinea plg, rat and rabbit. They claimed that the test was
most relisble. Henle and Henle (194C) with the help of
complement fixation test, detected antispermatozoal anti-
body in 60 to 70% of female guinea pigs immunized against
homologous spermatozoa. Bull spermatozoa elicited anti-
bodles in 100 percent guinea pigs, the titre ranging between
1325 to 1:410. They used spermatozoal suspensions containing
S x 10? cells per ml, as antigen in the test. Weil ot gl
(1956) used complement fixation test according to Kolmer's
method with "2 full”™ units of complement to study the x
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antigens of human seminal plasma. In their tests, rabbit
immune sera, in serum dilutions varrying between 1:80

and 13640, reacted in complement fixation test with
seminal plasma in dilution upto 1:1000000 or slightly more.
The same sera also reacted with washed spermatozoa. One

to four million spermatozoa were sufficient for complete
inhibition of haemolysis with 0.01 to 0.0006 ml. of immne
serum. Hunter snd Hafs (1964) used complement fixation
Sest to study the antigenicity and cross-resctions of
bovine spermatozoa. They added serial dilutions of the

antigen (100 x 107

spermatozoa/ml.) to a 1:10 dilution of
antiserum. The highest titre obtained by them in the com-

plement fixation test was 1:2000,

Precipitation test:

The discovery and nomenclature of the preci-
pitin reactlion is attributed to Kraus (1897) who observed
that a precipltiate was formed when cell-free filtrates of
broth cultures of typhold bacillus were mixed with anti-
typhoid serum. It has since been recognized that preci-
pitasting antibodies can be produced sgainst most proteins
aid also agsinst some polysacchrides. Precipitin reactions
in gels added a new dimension to the study of antigen-
aiutibody reactions.

Although antigen-antibody reaction in gels
were reported as early as 1905 by Bechhold and were used
by various investigators, their usefulness began with the
work of Oudin (1948) who introduced the technique of single
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diffusion. Subsequently Ouchterlony (1948) introduced the
technique of double diffusion for the extensive study of
precipitation reaction in gel. Parmum (1901) used preci-
pitation test for the detection of specific precipitin
agalnst semen in female rabbits. Lewis (1841) demoﬁ%rated,
by precipitation test, the antigenic similarity between
aleoholic extracts of brain, testis and corpus luteum of
bovine. Weil ot gl (1956) studied the antigens of human
seminal plasma by precipitation test. They used this
technigue by layering undiluted inmune serum beneath
varrying dilutions of antigen and then observing ring
formation. They found that immne sera gave precipitation
Band with seminal plasma in dilutions upto 1:1000 or
1:10000. They also employed the technigue of sgar gel
diffusion and observed three regions of precipitation.
Rao and Sadri (1959) demonstrated by agar gel precipi-
tation test, 15 to 16 antigens in human semen and seminal
plasma. Again Rao and 3adri (1960) made use of the same
technigue for extensive study of the number of antigens
present in buffalo semen, Hathaway and Hartree (1963)
observed by agar gel diffusion technigque, four precipitin
lines between extracts of ram acrosomes and an ante-serum
against these extracts. Hunter and Hars;(1964) used preci-
pitation test in gel and found that rabbit ejaculated
spermatozoa possessed seven antigens ocut of which five
were shared with seminal plasma.
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BAIEBBIALS AMD HETIHODRS

Animals useds:

Buring the course of present study various
speéles of animsls were used. For the preparation of antisera
against buck semen, ten mature female goats of loesl non-
descript type were procursd. They were maintsined under
meticulous eare and manageﬁent and feedings. They wasre given
adoéuate quantity of green grass and concentrate contsining
grat and jround nut cskes. They were also zllowed for grazing
in an enclosure for about 4 hours daily. Bucks maintsined st
Government Cattle Farm, Pitna asnd a2t Semen Bank, Patna were
used for collection of semen. Tharparkar bulls allctted
under the progeny testing programme at the Government Cattle
Parm, Patna and the bulls of Semen Bank, Patna were also
used for collection of semen.

Investigations were extended to examine

following groups of animals keeping normal as control:

i s

Groups guo.or animals exarined
Infertile cows without apparent
anstomical and/or physiological
abnormaglities of genitalia. 75
Infertile cows with anatomical
and/or physiological abnormgli-
ties of genitalia. 80
Fertile cows, pregnant or
recently calved ( control ). 15
Heifers.( control ). 15
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These cases were obtained from the Government
Cattle Farm, Patna and from the Qutdoor Clinic of the
Uynzecology Départment of Bihar Vetarinary College, Patna.
Only those cows which had history of 3 or more gervices
without conception were inecluded in these first two categories.
Such cows were examined thoroughly per rectum and withfthe
helip of vsginal speculum to find out any definite anatomieal
or physiclogical abnormslity that could be attributed for
thelr failure of conception snd were kept in the respective

first two categories.

Materisls collected for examination comprised
blood sera from the infertile cows as "experimsntal® and that
from healthy fertile cows and heifers of Government Cattle

Farm, Patna as "control™.

Rreparation of antigens:

The following antigens were prepared and used
in the present studies.
s antigen for hyper immunization.
2. sntigens for serological tests.
(a) whole semen,
(b) Sewminal plasma.
(c) Preegzed and thawed antigens.
(i) Whole semen.
(11) Waghed seminal spermatozoa.
(1ii) Bpididymal spermatozoa.
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1. mtigm for hyg_grimnimtiom

Semen from five bucks of Semen Bank, Patna

and 30 bucks of Government Cattle Farm, Patna was collected

by means of Artificial vagina. Routine examination of freshly

collected semen was done. The collection was made approxi-

mately twice in s week. Semen samples were pooled and

morthioclzte was added to a final concentration of 13:10000.

It was stored in the desp freeze for further use.

2e Ant:lians for serological tests:

(a)

(D)

(_c)

Wnole gemen :~ Freshly collected semen was used
for this purpose.
Seminal plasma :- Freshly collected and pcoled semen

was centrifuged at 2000 r.p.m. for 20 minutes. In
order to protect the antigenic fraction due to hest,
centrifugstion was always done in c¢old room at 4°c.
Clear seminal plasma was separzted snd stored in the
deep freeze for use.

Freezed and thawed antigensi~ Freeziug and thawing of

semen or spermatozoal suspension in sline was earried
cut with the object of obtaining more of the water
goluble spermatozoal antigens. .

(1) 3hole Semen : - Freshly collected and pooled semen.
(i1) waghed seminal spermatozoa 3- After separation of

seminal plasma as in (b) spermatozoa were washed
three times with normal saline and diluted to 3500
million sperms/ml. with normal ssline and stored
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1. antigen for hyperimmunizations

and 30

Semen from five bucks of gemen Bank, Patna

bucks of Government Cattle Farm, Patna was collected

by means of Artificial vagina. Routine examination of freshly

collected semen was done. The collection was made approxi-

mately twice in g week. Semwen samples were pooled and

morthiolate was added to a final concentration of 1:10000.

It was stored in the desp freeze for further use.

2. Ant{gens for serolog}cal tasts:

(a)

(b)

(_c)

le gemen :-~ Freshly collected semen was used
for this purpose.
Seminal plasma 3~ Freshly collected snd pooled semen

was centrifuged at 2000 r.p.m. for 20 minutes. In
order to protect the antigenic fraction due to hest,
centrifugstion was always done 1in cold room at 4°c.
Clear seminal plasma was separzted snd stored in the
deep freeze for use.

Freezed and thawed antigensi- Freezing and thawing of

semen or spermatozoal suspension in sline was carried
cut with the object of obtalning more of the water
soluble spermatozoal antigens. :

(1) Whole Semen $¢ - Freshly collected and pooled semen.
(11) Waghed seminal spermatozoa 3- After separation of

seminal plasma as in (b) spermatozoa were washed
three times with normal saline and diluted to 3500
million sperms/ml. with normal ssline and stored
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in the deep freege.

(114) Zpididymal spermstozos s~ Buck testicles togother
with the epididymis were obtained from the slau-
ghter house scon after the snimsls wepe destroyed.
They wers brought to the laboratory in thermo-
flask. The capsule of the testis was removed and
the testis along with epididymis and vas defarens
was freed from bdood as much ss possible. With a
2 ml. syringe and needle normal saline was forced
through the vas deferens. When the epididymis was
distended by the fluid pressure, a slit like
opening was made snd the fluid eontaining sperm
was collected in small glass container. The gsperm
count was made and a suspension containing 3500
million sperms/ml. was prepzred -nd stored in the
deep freeze.

The zbove mentdoned three antigens viz.
whole semen, washed seminal spermstozoa and epid-
idymal apermato'ma were kKept in the deep freeze at
-2o°c. Every alternate day the materi-ls were
removed from the deep freeze and kept for 30 minu-
tes in the incubator at 37°C for thawing. The
process of freezing end thawing was repeated for
five times. Then the materiasls were centrifuged
in cold room at 4°c. and the clear supernatent was
separated and stored in the deep freeze after
adding merthiolate 1 in 10,000.



Preparation of antisera:

Method of hyperimmunization : -

Bight mature female goats were used for this
purpose. Before the snimals were subjected to inmunization,
normal blood sera and Vaginal sscretions were collected from
each animal. These materi:ls were kept in the deep freeze
after addition of mertheclate to a final concentration of 1
in 10,000. .| Immunization was done by twe methods viz.

(a) By parent®al route and

(b) By intravaginal route

(a) By parenteral route :- 3ix goats were immunized by

this method. The interval between the injections was of three
days. The dllution of semen was made with normal saline. The

schedule of lmmunization was as given below 3=

Injections Route Dose(in ml.) Dilution of
selen.

First ¥C 1.0 Neat.
3econd v 1.0 1:1
Third v 2.0 11
Fourth /v 3.0 1:1
Fifth v 4,0 1:1

" 8ixth uv 6.0 1:1
Seventh v 8.0 1:1

%/C - Bubeutaneocus.

I/V - Intravenous.
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Seven days after the last injectiocn, each
animal was bled from jugular vein and the serum wss sepe-
rated. Serum from each snimal, after addition of Merthiolate 1
in 10,000 was distributed in different screw capped vialg
and stored in the deep freeze. Vaginal secretions were also

collected at 7, iﬁ and 21 days after the last injection.

(b) intravaginael route:- Four goats, two new and two
from the sbove group were immunized by intravaginal route.
For this purpose a small sterile tampoon was soszked with
about two ml. of pooled buck whole semen containing only dead
gsperi,. The vulva was cleared with sterile saline and the
tampoon soaked in antigen was inserted into the anterior part
of vagina with the help of vaginal speculum. The tampoon was
allowed to remain there for 12 hours after which it was
changed. A total of six appliecations were made in each goat.

After seven days of the last sppliceation,blood

serum snd vasginal secretzions were obtalned from each goat.

Ebllection of vaginal secretion for detecting
the presence of antibodies ; - Vaginal secretion was collected

from both groups of imrunized goats. For this 3 small sterile
cotton tampoon slightly moistened with sterile normal sgaline
was inserted deeply into the vagina with the help of a vaginal
forceps to absorb the secretion. It was left there for about

two hours and then was removed and immersed in five ml. of
sterile saline in a test tube. The s:line was stirred conti-

nuously for elution of absorbed secretion and the tampoon was
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pressed against the test tnbé wall and removed. Thus asbsor-
ption and elution was performed for three times for each
animal using the same tampoon and slaine. The solution was
centrifuged at 2000 r.p.w. for 10 minutes to remove cell
compenents and was stored. It was assumed that this super-

natent represented a 1:5 dilution of vaginal secretion.

Tests cnployad:

The & hyperimmune serur prepared against the
whole semen was tested by following serological tests :-
1. Sperm agglutination test
(a) Macroscopic test
(b) Mieroscopic test
2. Indirect Haemagglutinstion test
3. Complement fixation test
4. Precipitation test

(a) .Ring test

(b) Gel diffusion test.

Serum samples collected from repest breeder or
infertile cows of Government Cattle Farw, Patna and outdoor
Clinic of the Gynaecology department of Blhar Veterinary
College, Patna as well as from healthy fertile contrl cows
and heifers were put to sperm sgglutination test only. Sperms
from eight bulls stationed at Government Cattle Parm, Patna
and Semen Bank, Patna were used s=s antigen in this test.
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l-.gparm asglutinstion test:

(a) Macroscopic test 3

The methods adopted for the Macroscopic sperm
agglutination test was followsd on the line of Kibrick et al
(19562) with some modifieations as followss-

Immediately after collection of samen, sperm
count was ;ade and diluted to a concentration of 40 million
spermatozoa per ml. An egual volume of gauze~filtered 10 |
percent gelatin in normal saline solution was added giving
a sperm concantration of 20 million per ml. aﬁd 2 gelatin
content of five percent. The gelatin solution and gelstin
perm mixture were kept in a water bath at 37°C. to facilitate

pipetting.

Test:

Serial dilutions of the inactivated sera to be
tested wer= made with normal saline asnd 0.5 ml. of each
dilution was kept in a presipitation tube. an equal volure
of the spermatozoa-gelatin antigen wass then added giving
a final concentration of 10 million spermatozoa per ml. in
2.5 percent gelatin. The contents of the tubes were mixed
tl'?ronghly and incubsated at 3700. for two hours. ;\ggluthiation
was wi&mced by the appearance of white clumps. These were
sought at each dilution in the immine sera tested before
agglutination occured in the lowest dilution cof the inacti-

vated normal serum.
The gelatin-prepsred antigen plus diluent zs



as well as known positive and negative sera comprised the
"controls™.

(b) Microscopic test:

Standard sperm suspension containing 40 million
activély motile spermawtozoa per ml. was prepared for the
test. Two drops of Inactivated serum znd 1 drop of sperm
suspension wers mixed on s clean glass slide. 4 coverslip
was put over the mixture and sesled by vaseline. The slide
was examined under microscope at 30 minutes, 1 hour and two
hours intervals for thes evidence of sperm agglutination.
Aggregation of 10 to 30 spers cells per aggregate w:s taken
as positive agglutination.

2. Indirect haemzgglutination test:

The method of Boyden (1951) and Stavitsky
(1954) was used with slight modifications.

Preparation of serum :- The gerum was ilnactivated in a

waterbath at §6°C. for 30 minutes. To remove heterophile
agglutining, 0.1 ml. of washed packed sheep erythrocytes

.s added to 1 ml..of serum snd incubsted in a waterbath
for 1 hour Qlth frequent shakings. The tube was centrifuged
and clesr supernatant serum was separsated for use.

Preparstion of erythrocytes: Blocod from sheep was collected

aseptieally into an equal volume of modified Alsever's™

golution., It was kept in the refrigerator for three days
pefore use. When required, erythrocytes were washed thrice

with N. 3. 3. at 2000 TeDollle for 16 minutes.



Preparation of phosphate buffer saline (PH 7.2):-sn W/15

golution of Primary Potassium Phogphate was prepared
containing 9.078 gws. of Potassium dihrydogen Phosphate
(KilgP0z) in a ;1tor of Distilled water.

Ar M/16 solution of secondary Sodium Phosphate
was prepared contalning 23.89 gms. of Digolium Hydrogen
Phosphate (HapHPOg, 12H,0) in 1 litre  of Distilled water.

Both the solutions were sterilized by auto-
claving at 15 1bs. pressure for 30 minutes. 30 ml. of Primary
Posassium Phosphate solution were added to 70 ml. of secon-
dary Sodium Phosphate solution to give a buffer of pH?7.2
and to it 0.85 gums. of Sodium Chloride was added.

ABsorption of antigen on tannic acid treated erythrocytes:-

Equal volumes of 2.5% erythrocyte suspension and 1310000
tannic aclid il Phosphate buffer saligie were mixed :nd incu-
bated 2t 37°C. in a waterbsth for ten minutes. It was centri-
fuged, washed with Phosphate buffer sazline and suspended to
the original volume. These cells were kept in the refrigerafor
and used within 12 hours. The whole semen freeze-thawed
antigen was diluted with Phosphatg saline pH 6.4 to a2 concen-
tration which would not spontanecusly agglutinate tanned

sheep cells. After 10 minutes at'room tempersture the cells
were centrifuged, waghed once with 1/100 normsl r:bbit serum
‘and suspended in 1 ml. of 1/100 normal rabbit serum. A control
sample of tanned cells was treated similarly except for the

absence of the antigem to tbe adsorbed




Perspex plates having eight rows of ten
cavities were used for doing this test. Phosphaﬁe buffer
normal rabbit serum saline (Phosphate Buffer ss:line having
pH 7.2, 99 parts and inactivated normal rabbit serum 1 part)

was used ag diluent for antiserum. The test was done accoring

to the protocal given in Table 1. i
The wheole system was left over night at room

teNpefature and the results were tiken next morning. The

titre of the serum was its highest dilution showing completa

agglutination of sensitized cells.

3. Complement fixation test 3

s

In the present study complement fixation
test was done according to the methcd of Kolmer (1951)
with slight modifieations.
Titration=of haemolysin 3- Haemolysin against sheep erythro-

cytes was obtsined from Haffkein's Institute, Bombay. The
titre of haswolysin used % was the highest dilution showing
complete lysis of sheep R.B.C. The titration was done accor-
ding to the method of Prasad (1966) as shown in the protocal
in Table II. '

Preparation and titration of complement :- Sers collected

from three to six healthy adult male guines plgs were pooled
and used as complement. The titre of the complement used
was the highest dilution which showed complete haemolysis.
The titration was done according to the method followed by
Prasad (1966) as shown in Table II1I.
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Preparation of sheep erythrocytes: -~ The blood was collected

aseptically into an equnl vo;gme of modified Alsepver's
sclution which was prepared as follows -

Dextrose 20.0 gus.
Sodium Chloride 4,20 *
Sodium Citrate ' 2.00 "
Citric Acld 0.56 *
Distilled water 1 liter.

The blocd was kept in the rsferigerator for
three dsys before use. Whenever reguired the erythrocytes
were washed thrice at 2000 r.p.m. for 15 minutes and finally
suspended to make 4% suspension in normsl saline.
Preparstion of indicator system:- Equal volume of 4% sheep

erythrocytes and haemolysin coftaining 16 M.H.D. per ml.
were mixed together and incubsted in a waterb:th at 37°¢C.
for 30 minutes sc that 0.25 ml. of 2% sensitised cells con-
tained 2 M.H.D. of haemolysin.

Preparation of serum :- The serum was inactivated in a water-

bath at -86°C. for 30 minutes immedistely before use. -
anti complementary activity :- Anti complementary activity

of the antigen and antiserm wuas found by the technique of
Kolmer et zl (1951) as shown in the progocol in Table IV.
anticomplementary unit wss the highest dilution showing
slight inhibition of haemolysis at the end of secondary
incfubation at 37°C. for 30 minutes.

Complement fix:tion s= The test was done according to .the

metheds of Pruas:d(1966) as shown in the Protocol in Table V.
The titre of the serum was the highest dilution showing comple-
te fixation of two units of complement.
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4. Precipitation test :
(a) Ring tegt :~

Supernatant of the freeze-thawed whole semen
was used as antigen for this test. The hyper immune serum
was diluted serially with normal saline and 0.5 ml. of the
diluted serum was placed in precipitation tubes. With the
help of a well drawn out Pasteur pipette, 0.5 ml. of the
antig-n was layered over the serum samples at different
dilutions snd only those tubes were observed further where
the serum and the antigen formed distinet layers. The result
wéa read at 30 and 60 minutes a2t room temperature. Purthef
readings were made sfter incubation at 37'6. for two hours
and finglly standing in the refrigerateor overnight.

For controls, tubes containing sszline alone,
saline with serum from healthy and immunized animals and
saline with antizen were used.

Parallel set of precipitation tubes, whare
the antigen was diluted serially and placed in 0.5 ml. aliquots
layered with 0.6 ml. of the serum samples, was alsO prepared.

The formation of san opalesent ring at the
antigen-serum interphase read agalust sz black back ground

was noted as a positive reaction.

(b) Gel tegt :-

The technique employed for the preparation of
agar gel was on the line of Ouchterlony (1948) with slight



modifications.

Preparation of agar gel :~ "pifco™ igar powder was mixed

with sufficient quantity of glass distilled neutral water.
After sometime when the agar settled 1%t the bottom, the
supernatant was decanted and fresh distilled water was
poured over the agar. The process was repeated for ten times.
Pinally the agar was poured in a large sizq Petridish and
kept in an incubator for drying. Prom the washed and dried
agary Agar gel having the following composition was prepared:

Agar 1.5 gms.

Phosphate Buffer saline-100 mil,

It was autoclsved at 10 1bs. pressure for ten
minutes and werthiolate solution was added to a final con-
centration of 1 in 10,000, 25.0 ml. of moltem agar was
poured into clean "Pyrex"™ Petridishes of about four inches
diameter. With the help of pipette, about 4.0 ml. of molten
agar was also put on the clean dry slide to give a thin
uniform film.

Precedure s~ After the agar had set, wells were cut with
help of a glass tube of & mm. diameter by keeping the plate
or slide over z pattern made on a paper. The cut pisces of
agar were removed by means of a needle and the bottom of
each well was sealed with drop of molten agar. Usually one
eup was placed in the centre and two or six others in ecircle.
With the help of fine Pasteur-pipettes, the central cup wis
filled with antigerum and the sorrounding cups with different
antigens. The charged plates asnd slides were kept under the
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cover of Bell Jar at room temperature anopen Petridish
containing cotton sosked in water was placed under the
Bell Jar to prevent evaporation of the reacting fluids.
The plates were examined dsily and the development of

precipitation lines was noted.
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RESULTS.

Hyperimmunization :- In order %o study the antigencity of

semen, six goats were hyperimmunized as per the schedule
glven in the previous chapter. All goats during immunigation
showed anaphylactlc reactions characterised by coughing,
dyspnoea, tremors, and frejuent micturition and defaecation.
These reactions developed in third snd subsequent injections.
Three goats sctually fell down sfter receiving the injections
of semen. After 1-2 hours of injection grise in temperature

of all goats was observed.

SPERM AGGLUT INATION TE3T:

Macroscopic tests

In order to sscertain whether sperm agglutinins
were present in sera of normal healthy female goats, they were
subjected to sperm agglutination test. Hormsl sera from all
the eight goats showed the'sperm agglufinaticn titre below
135 except one goat no.3 which agglutinated sperm in 1:5
dilution. 35ix of these goats were immunized by parentersl
route with homologous whole semen. Sera collected from these
imminized goats at various intervals-were tested for the
presence of sperm agglutinins, The detalls of the results
of sperm agglutination test azre given in Table 1.

3ignificant rige in titre was obgerved in all

immunigzed goats. The maximum titre was found to be 1:2560 in
four goats. The lowest titre was 1:640 in one cne goat no.6,
Out of the two sera from hezlthy control goats only one, in

undiluted form, could agglutinate the sperm.
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Cross-reactlions in sperm agglutination tests

In order to study the cross-;re:actions between
buck and bull spermatozoa,hyperinmuna serum prepared against
whole semen of buck was tested for the presence of sperm
agglutinins against buck spermz$0z0a and bull spermatozoa. ‘
The results are shown in Table 2.

TABLZE No.2

Sperm agglutination test with antisers prepared
against buck semen.

===

i §
Animal ¢ Immunized § Reciprocal of serum titre with
number = or éBuc spermatozoa H spermatozoa

control
G 1 Immunigzed. 2560 80
G2 o 2560 160
G 3 " 2560 » 80
G4 ® 1280 40
G b 8 : 2660 : 40
G o 4 640 40
G 7 Cantrol. - -
G 8 R N -

N = agglutinstion in undiluted serum.

It is appgarent from the Table that szll six
hyperimmune sera, in addition to agglutinating the homologous
spermatozoa, also agglutinated heterologous (bull) sperma-

tozoa in low titres.




erm lutinin-sbsorption test:
Sperm agg rpti

Hyper-immune-serum from goat no. 1 wss sbsorbed
with homologous and heterologous spermatogoa. The absorbed
antiserum wss tested for the presence of sperm agglutinins,
The results are shown in Table 3.

T ABLE NO3

- Sperm agglutinin - gbsorption test with serum
from goat no. Jl.

§ ¢
Semen absorbed§ Reciprocal of serum § Reciproecal of serum
with § ti or ion re after asbgorpt
‘ Buck Bull Bue Bull
gspematomagsperEatoma gspermatozoa}spermatowa

Buck

spermatozoa 2660 80 - -
Bull

spermatozoa 2560 80 320 -

It was seen that when buck spermatozoa was used
for sbsorption it removed the sperm agglutinins against
~ homologous germ cells and against the spermatozoa of bulls
as well. But, when bull spermatozoa was used for absorption,
the agglutinins against them were completely absorbed but the
absorbed serum still contained agglutinins against the buek
spermatozoa in significant titre.

Microsgcopic test:

Three types of asgglutination were seen in the
early stage: (a) head to hesd (b) tail to tail and fe) mixed






OF head to tail. Within a few minutes, however, the
clumps of still asctively motile sperm:tozoa beeake enta-
ngled with other clumps and with individual spermatozoa

( Plate-II). after 3-6 minutes the clumps were guite
large and continued to grow as long as some spermatozoa
repained motile. All the large clumps had a similar ;
appearance, whieh was predominantly that of "tail" agglu-
tinstion, with free sperm heads visible at the periphery
of the clumps.

Examination of vaginal secretion for the pressnce of
antibodiess

Vaginal secretions were collected from six
goats before and ot different intervals after immunigation,
The supernatant fluid of the secretions were put to spemm
agglutination tesf to analyse the level of antibodies.

The results are summarised in Table 4 and Graph 1.

T ABLE NO4.

Antibodies in the v:gingl secretion of the
immunized goats.

No. of{ Reciprocal of sperm agglutination titre of vaiginal
goats § se i Sz
§ Before § 1 week afterfi2 weeks after)3 weeks after
§immunizationf{immunization §imsunization jimminization

G 1 - 5 20 80
i 5 5 10 20
G 3 - - .- 5
G 4 - - 5 5
G5 6 5 5 40
G 6 5 5 10 20
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Significant rise in antibody titre in the
Vaginal secretion was observed in four out of six immu-
nized goats three weeks after the hyperimmunigation.
However, rising tendency of the antibodies with the
lapse of t:line after hyper immnization was not a regular

£ eature.

INDIRSCT HARMAGGLUT INATION TE:

The results of indirect haemzgglutination test
with the sera of six parenterally immuniged goats with
buck semen sre given in Table 5. The supernatant fluid
after centrifuging the freeze-thawed whole semen of buck
was uged as antigen in this test.

Cut of six hyperimmunized goats, the sera of
five animals showed highest titre upto 1:640 and of one
showed titre upt 1:320.8era from control animals showed
titres only upto 1:10 dilution. '

COMPL @ ERT FIXATION TEST:

In order to study the response of complement
fixing antibodies in hyperimmunized goats, complement
fixation test was ewployed. Sera of six hyperimpunized
and two control goats were put to this test using super-
natant fluld obtained after centrifuging freeze-thawed
whole buck semen as antigen. The results of the tests
are presented in Table 6.

It will be apparent from the Table 6 that out




of six hyperimmuniged goats, two gave a titre of 1:160,
one upto 1:80 and the rest three upto 1:20,

COMPARISION OF SPERM AGGLUTINATION, INDIRECT
HABMAGGLUT INATION & COMPLEMENT FIXATION TESTS:

The titres obtained with sperm agglutination,
indirect haemagglutination and complement fixation tests
have been summarised in Table 7.

It will be apparent from the Table 7 thst
higher titres were found with sperm agglutination than
haemagglutination and complement fixation tests. It was
also found that haemagglutination test gave better titres
than complement fixation test.

PRECIPITATION TSST IN AGAR GELs

In the present study, gel-diffusion test
was carried cut only by double diffusion technigue. For
this purpose vsrious antigens such as freeze-thawed
whole-semen, seminal plasma, frecze~thawed ejaculated
spermatozoa and epldidymal spermatozoa were used. In
order to analyse various precipitins presant, the hyper-
idmune sers prepared in the goals were employed in the
test. Results of double diffusion test in which anti-
gserum to whole buck ssmen was used, are presented in
Table 8.
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T ABLE NO, B8,

Results of agar gel diffusion test using
hyper impune serum against buck semen,.

Antigens used i e

§ Moderate Faint Total
§ 1lines §f lines §
§ § ]
Freeze~thawed semen. 4 6 10
Seminal plasma. 2 7 9
Preeze-thawed washed :
spermatozoa. - 8 5

Freeze-thawed epidi~ -
dymal spermatozoa. - 4 4

The antigera prepared against whole buck
semen gave atleast tem lines with freeze-thawed semen,
nine lines with seminal plasma, five lines with fresge-
thawed ejaculated spermatozoa and four lines with freeze-
thawed epididymal spermatozoa (Plate - III). A}l preci-
pitin lines could not be depleted photographically.

To prove that spermatozoa have some antigens
different from seminal plasma, the inhibition test was
carried out. Bqual amounts of hyperimmune serum to whole
gemen snd seminal plasma were mixed. The mixture was
mcubatad at 37°c for 30 minutes to neutralize the anti-
bodies to seminal plasma antigens. Agzin the gel diffusion
test was performed with this absorbed antiserum and

different antigens, the results of which are summarised



in the Table 9.

T ABLE NO, 9.

Agar gel diffusion test using antiserum to
buck semen absorbed by sewinasl plasma.

]
Antigens usged ' in form
§ Moderate § Faint i Total
§ lines. § 1l1lines §
§ § i
PFreeze-thawed semen, 1 1 2
Seminal plasma. - S -
Freeze-thawed washed
spermatozoa. 1 v 2
Preeze~thawed epidi-
dymal spermatozoa. - 2 2

Absorption of hyperimmine serum with seminal
plasma revealed that epididymal and washed ejaculated
spermatozoa possessed two sperm-gpecific antigens which
.were not common to seminal plasma { Plate - IV). Seminal
plasma did not show any precipitin lines with absorbed
antiserum whereas it had shown nine lines with unasbsorbed

antiserum.

Transvaginal immunization:

Two goats which were previocusly immunized
against buck semen by parenteral route were inecluded in
this immunization, along with two fresh goats. After 46

days of the immunization by parenteral route, serum



Samples were collected from two immunized goats. These
serum samples were tested for the level of antibodies
by sperm agzlutination and indirect haemagzlutination
test. The results of the test are given in the Table 10.

T ABLE NO. 10.

Results of haemagglutination snd sperm agglutingtion
test with sera collected after seven days &
45 days of parenteral immunization.

¢ ¢ :
Fo. of} Reeiprocal of titre § Reciproecal of titre
goats § after seven days. § after 45 days.
{
§

% Haemaggluti-§ Sperm agglu-! Haemaggluti-] Spert aggiuti-
nation, % tination. nation. g nation,

G 3 640 2560 40 160
G 4 320 1280 20 40

It is apparent from the Table that 45 days
after lmmunization the haemagglutination titre and sper-
magglutination titre had appreciably reduced. At this
time a sterile cotton tampoon soaked in 2 mwl. of buck
whole semen was instilled into the vagina. Tampoon was
changed at the interval of 12 hours. This instillation
was continued for three days.

Two fresh femsle goats were hyperimrunised
by this method of transvaginal immunization. After seven
days of this treatment serum-samples were collected from
all the four goats. In order to determine sny rasponsge

in the level of antibodies, serum samples were put to
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indirect haemagglutinstion and sperm agglutination
tests. The results of the tests are shown in Table 11.

I ABLE NO. 11.

Results showing serum titre before and after trans-
vaginal immunigation,

& & : §
Goatd Immunized &§ Reciprocal of titre § Reciprocal of titre
no.% eontrol. § before instillastion § after instillastion of
§ of gemen into Vagina § semen into the vagina.

b {Haemagglu-{sperm agglu~? Haemwagglu- § Sperm agglu-
§ § tination.§ tination. § tination. § tination.
§ 4 § £ K

G 3§ Immunised by 40 160 160 640

§ parentral . : .

G 4§ route. 20 40 160 160

G 9 jlon-immunised 10 8 10 &
§frash

G 10§goats. 10 N 10 10

G 7 Control. 10 - 10 =

G 8 - 10 N 10 N

N = Agglutination in undiluted serum.

In goats number 3 and 4 which had been
previously immunized by parenteral route, there was
remarkable increase in titre by instillation of semen
into the vagina as evidenced by spermagglutination and
indirect haemagglutinastion test.

None of the fresh animals ( 9 & 10 ) shoved
any increase in antibody titre even after instillation
of semen into their vagina.



Goat no. 7 and 8 were not subjected to
intillation of semen znd they did not show any titre
with spermagglutination or indirect haemagglutination
taest.

Bxamination of vaginal secretion for
!Ei[ﬁﬁﬁﬁﬁiﬁﬁfﬁif“ggflﬁﬁaios:

Vaginal secretions were collected from four

8oats after seven days of intravsginal ingtiliation of
semen., They wefa centrifuged to remove the cell-components
and subjected to sperm agglutination and indirect haemg-
gglutination tests, results of which are shown in Table 12.
Vaginzl seeretions had no haemagglutinating
antibodies before or after intravaginal instillation of
semen. Sperm agglutinins were present in low titre in the
Vaginal secretion before instillation of seren and the
same low titres were malntained sfter instillation except
in one animal in which there was slight increase in titre.

EFFSCT OF HYPERIMMUNIZAT ION WITH BUCK 3EMEN
O FERTILITY IN SXPERIMEATAL PRMALE GOATS:

In order to study whether experimentsl goats
immunized agzinst homologous semen, conceive or not, they
were kepl under observation. All of them showed the signs
of oestrous at regular intervals. They were artificially
inseminatedwith buck semen when in oestrus. Later on they
ware kept along with two mature bucks for natursl mating.
Time to time the goats were examined for pregnancy. After
three months of their immunization four of them were

-



T ABLE NJ12

wouﬁwna of sperm agglutination and indireot hasmagglutination test with vaginsl
gecretions of goats »mﬁwawunn by transvaginal
matiod.

A

No, of nomnu..m.woa» peal of titre before insti-l Reeiprocal of titre after insti-
m wumﬂwwn of semon into vagina, w llation of semen into wvagina,
m Indirect hae- | mwa&ﬂ * Indirect haema= X wnﬁu
A utination JYagglutination gelutination, 1 __agglutination,
¢ 3 - 10 - ‘ 10
G 4 - 10 - 20
G 9 - 8 - 5

-V T -
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Sacrificed and their genitalia examined for the presence
of embryo. On post-mortem examination it was found that
thelr ovaries were functioning normally but there was no
sign of pregnancy. During the course of observation two
80als died due to accidentzl death. |

Two hcalthy controls were also kept along
with mature bucks and pregnancy was observed in one of
them whereas the other remained infertile even after

three wonths,

STUDIS3 OF SERUM 3.MPLES FROM INFERTILS
COWS BY SPERM AGULUTINATION T=37:

A total of 140 cows of Government Cattle
Parm, Patna and those brought to the OCutdoor Clinic
of Gynaecology 3ection were exanined thoroughly and
according to the condition of their genitalia they
were classified into three categories. Serum samples
were collected from all groups of animals. Besides,
serum samples were also collected from 15 heifers.

Serum samples collected from these animals
were put to sperm agglutination test. Semen from eight
Tharparker bulls were used in the sperm agglutination
tests as antigen.

Results of sperm agglutination test done
with the sera of different categories of animals are
detailed in Table 13, 14, 15, 16 and 17.



TABLE No. 13.

Results showing reciprocal of the sperm agglutination
titre of sera of infertile cows without
any apparent abnormalities.

{ __RECTIPROCAL OF TITRE
gn 5 10 20 § 40 80 160 320 640

Ho.of reactors. - 4 6 5 §10 16 16 1B -
. ' §
% of reactors. - 6.3% 8% 6.6% g 13.3% 21.3% 21.3% 4% -
# of non-gpeci- 20.0% § -
fic reactors. §

- L
# of specific : - § £0.0%
reactors. : ¢

i

T ABLE KO, 14-

Resuits showing reciprocal of the sperm agglutinstion
titre of seras of infertile cows with
apparent abnormslities.

3 RECIPROCAL OF TITRES 2,
g N 3 10 20 § 40 80 160 320 640
No. of ; '
reactors. 20 15 8 3 ;§ 2 1 - 1 -
£ of g
reactors. 40% 30% 1654 6% gy 4% 20 - 24 b
§
% of non- ]
specifie 92.0% § -
reactors. %
% of §
specific = § 8.0%
reactors. g
]
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TABLE RKO. 15.

Results showing reciprocal of the sperm agglutination
titre of sera of fertile cows (control).

fie reactors.

X :
§ __RECIPROCAL OF TITRES
% N 5 10 20 g 40 80 160 320 640
i
No. of , § . ’
reactors. 7 3 4 i g - - = X -
% of §
reactors. 46.6% 20% %.6% 6.6% g - == o - -
% of non- | §
specifiec 100% i e
reactors. g
% of speci- - % Nil.
i
[}

T ABLE RO. 16.

Results showing reciprocal of the sperm agglutination
titre of sera of heifers (control).

i

i ____RECIPROCAL __OF ZTITRES :
§ N 5 10 20 40 80 160 320 640
§

No. of
reactors. 10 3 2 -

% of
I'Bactors. %n ?% 20- Ox 1303’ -

% of non
specific 100%
reactors.

% of speci-
fiec reactors.

§
g
§
{
§
¢
§
8
|
§
2
i
§
§
§
g




It will be apparent from Table 13 that
out of 75 sera from infertile cows without any apparent
abnormality, four gave titre upto 135, 6 upto 1:10,

5 upto 1:20, 10 upto 1340, 16 upto 1:80, 16 upto 1:160
and 18 upto 13:1320. It was found that 20% of the animals
gave non-spacific reactions ( upto 1220 ) and 80% gave
specific reactions ( above 1320 ). The highest titre
obtained was 1:320.

Out of 80 sera from infertile cows with
apparent abnormalities, 20 gave titre in undiluted
sera, 16 save; titre upto 1:5, 8 upto 1:10, 3 upto
1:20, 2 upto 1:40, and 1 upto 1:80 and only one upto
13320, It was found that 92% of the animsls gave non-
specific reactions ( upto 1:20 ) and 8% gave specific
reactions ( above 1320 ).

out of 16 sera from healthy fertile cows
( control ), 7 caused agglutination only in undiluted
form, 3 gave titre upto 115, 4 gave titre upto 1:10
and one upto 1:20. It was found that all sera from
fertile control cows gave only non-gpecific reaction
( upto 1:20 ).

. Out of 15 sera from heifers ( control ),
ten showed agglutination in undiluted form, 3 gave
titre upto 1:5 and 2 uwpto 1:10. It showed that heiferg
which have not been covered by any bull did not carry

in their sera any speeific agglutinin against the bull
spers,



TABLB NO. 17,

Results 'showing reciprocal of sperm agglutination
titre of sera of different groups
of cows and heifers.

3 § 1 g
Sera. § HNo. {§ Hegative § Positive § Percentage
ftested] ¥ wWeak §strong | of positive.
i § Titre § Titre [Titre ¢
} §(N to 20) §(40 to 80i(160-320}
Infertile
¢cows without
any apparent 75 15 26 34 80.0%
abnormali-
ties.
Infetile
cows with -
apparent £0 46 31 1 £.0%
abnormali=-
ties.
Fertile
Qows s 15 15 ol - Nilc
(control).
Heifers
(control). 15 15 = - Hil,

MASSREE ALY
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DIscussion

In order to study the antigenicity of buck
semen six goats were hyperimmunigzed by parenteral route.
During hyperimmunization smaphylactic reaction was obser-
ved in all the goats generally in 3rd and subsequent
intravenous injections. No sueh reaction in goats has
been deseribed previously however, Kiddy et gl (1959)
observed a similar resction in heifers while injecting
bull semen into them, but they failed to demonstrate any
corralation between the reaction znd antibody titre which
was a definite observstion in the experiments deseribed
here,

This anaphylaxis was a manifastation of the
combination of antigen wlth antibody iavivo, but it indi-
cated only gross correlations between the levels of
eirculating antibody and the degree of anaphylactie
sengitivity. These physical reactions indicuted that an
immunological response had been obtained and this was
later confirmed by demonstrating high titres of specific
antibodies in the sera by the different serologiesl
techniques.

Castaro (1926) could not observe snsphylactic
reactions in any instances while giving subcutaneous
injections of semen into guinea pigs. However, much larger
amounts of antigen are required in subcutaneous injections
to produce anaphylaxis and also the development of symptoms
is delayed. These might be responsible for Castros' failure




to observe this reaction in the case of guinea pigs.

The correlation betwesn the anaphylactie
reactions and the high titre of antibody shown by the same
goat appeared to be quite significant and it indicated
that the animals which appeared to be more prone to the
anaphylactic reaction were zlso sensitive to an appreciable
extent in showing a response of high antiboedy in them.

The buck semen on parenteral inoculation in
female gecats was observed to induce antibody formation in
appreclably high titres (1:2560) as evidenced by sperm
agglutination test. This gave an indication that bueck
semen is antigenic and can give rise to the formation of
sperm agglutining in the gera of the females of homologous
species.

‘ The antigenic properties of the mammalian
spermatozoa shown by Smith (1949) and the immunigation of
heterologous hosts with bull spermatozoa (Docton et al,
1952) and with bull =nd ram spermatozoa (Baum et 21,1959
Cvellars, 1966) are in confirmation with the present
findings, supporting the antigenicity of semen. Immniza-
tion with semen of homologous specles has been observed in
rats (MeCartney, 19233 PFogelson, 1926), rabbits (Guyer,
19223 Dittler, 19265 Mudd and Mudd 19293 Behrman and
Hakayama, 1965) and bulls (Menge gt al, 1962) and was also
observed in bucks in the present study.

It was observed that antisers prepared agalnst

buck semen rescted strongly with buck spermatogoa showing



species-specific antigenic character. The results are
quite in sgreement with the findings of Hektone and Manly
(1923), Mudd =nd Mudd (1929), Bdward ot szl (1964) and
Qvallar (1965). sSupporting this are the findings of
Bennette (1965) also who observed speecies-specificity in
seminal plasma proteins of bull, ram, boar and rabbit by
agar gel electrophoresis.

Observations regarding the cross reaction test
in which the antibody precduced against buck semen showed
a significant agglutinin titre (1:160) also with the bull
spermatozoa elucidates that there exists antigenie simi-
larity between the buck and bull spermatozoa. 3imilar
eross resctions were noted between spermatozoa of bull
and rap (Mudd & Mudd, 1929; Matousek, 19643 Henle, 193R)
and between ram and rabbit (Pomerenke, 1928), while Cvellar
(1965) could not find any cross reaction in bovine and
ovine spermatozoa. Since the ralationship between buck and
bull spermatozoa is unknown, this finding records the first
observation of such relationship.

This observation points to the existence of a
gimilarity in the antigenic structure of the sperm. It
s~ems that there may be some fractionsin the antigenie
component of both sperm which are common and this observa-
tion further demands the extraction of those fraction which
are similar and dis-similar so that the importance of
spermatozoa playing a significant role, in the causation

of derrangement of the normal reproductive phenomenon ean
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be explained on more rational and authentic manner.

To study further the specificity of cross
reaction, absorption of antl sera against buck semen by
buck snd bull spermatozoa was performed. When antisera
was observed with buck spermatozoa, it was noticed that
it absorbed all the antibodies against buck spermatogzoa
as w2ll as against bull ‘spematoma, but when bull sfmrms
were used for absorption they failed to remove all antl-
bodies against buck spermatozoa, though they removed all
antibodies against bull sperm. This Indicates that both
the antigens are not completely identical, they only
share some antigenic fraction.

The results obtained in the present study on
absorption of antisera agree well with the findings of
Matousek (1964) on antisers against bull spermatozoa. It
appears that immunization with spermatozoa csused the
production of antibodies against antigens that sre common
to all spermatozoa of whatever speices, and the antigens
are located, as suggested by smith (1949) in different
layers, or at different depths, in the spermatozoa of
different species. :

Observations regarding, the types of aggluti-
nation of spermatozoa in the microscopic agglutination
test revealed that tall to tail agglutination was demi-
nantly found with hyperlmmune sera whereas head to head
agglubination was seen even with normal control sera. It

may be concluded from the above finding that tail to tail



agglutination is of specific type of agglutination whereas
head to head type is of non specifiec nature. Almost similar
reports were msde by 3mith (1949) and Beck ot a3l (1962)
who demonstrated this, by microscopic agglutination and
immunofluorescent antibody technique respectively. The
present results are guite in agreement with the view of
Kiddy et gl (1969) who reported immune sera of heifers
immnized with rabbit sperm causing tail to tail aggluti-
nation of rabbit sperm in contrast to head to head type
produced by normal sera. However, thare are controversial
reports like those of Rumke and Hellinga (1959) who
observed all types of agglutination and Behrman and Otani
(1963 a) who found mainly head to head type of sperm
agglutination with the sera of immunized guinea pigs. It
appears that the type of specific agglutination varies
with the species and no generalisation ean be made.

In the present study an attempt was made to
determine if anti-sperm antibodles do appear in the vaginal
secraetions and agglutinate the sperm. Taking into account
of the results of sperm agglutination test summarised in
Table 4, it seoems that there exists some relationship
between the circulating and local antibody as all the
hyperimmunized goats had antibodies in demonstrable titres
in the vaginal secretions, 3 weeks after immunigation.In
4 out of six goats the rising tendency of the antibody
titres with the laspse of time was markedly evident. Since
the goats were immunized exclusively through the parenteral
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route and were not sllowed to come in contact with any
buck, the presence of antibody in the vaginal secretions
wWasy probably, due to their escape and excretion from the
circulation into the reproductive tract. Thus it may be
concluded that the induced sperm agglutinins are ecspable
of passing from the cireculation into the genital tract
in female goats.

With the available literatures it seems that
such escape and exeretion of cireculating antibddy has not
been discribed previously in case of goszts, but has been
observed in guinea pigs (Parsons and Hyde, 19403 Ashitaka
et al, 1964), rats (McCartney, 1923) and rabbits (Pomerenke,
19283 Garcia alfonso, 1859). Bdwards (1960), however,
contradicts this observation in case of rabbits.

Freezing and thawing of the whole semen released
the sntigen which was absorbed on the surface of R. B. C.
as observed during the indirect haemagzlutination test,
However, it appears that the antibodies titres against
such an antigen was not as high as against the spermatogzoa.
wWhether the soluble antigens released as a result of freezing
and thawing or components of whole samen other than sperm
were tsking part in this system, could not be ascertained.
Weil ot 31 (1956) were the first to use indirect haemagglu-
tination test for detection of antibodies in rabbits against
humsn seminal plasma. The hiﬁhest titre (1:640) of the
jndirect haemagglutination test in the present investigation
is very low in comparison to the titre of 1:10000 obtained



by Weil et g1 (1956). Again Weil gt a1 (1965) obtained
Very low titres 1:40 to 1:320 in indirect haemagglutina-
tion test with the sera of rabbits immnized agzinst human
seminal plaska. However, the highest titres obtained in
the present investigation is well comparqple with titres
(1:1280) obtained in indirect haemagglutination test by
Behrman and Nakayama (1965).

| The level of antlbodies formed by active
immunization of female goats with buck semen was demons-
trated by complement fixation test. The complamex;t fixation
test is considered as one of the most sensitive in most
of the bacterial antigen-antibody reactions. Parsons snd
Hyde (1940) also claimed it to be most sensitive serolo-
8ical tool for the detection of seminal antibodies. But
in the present inveét:lgation thig test has given very poor
response as the highest titre obtained was only 1:160. The
openion of the previous workers as reviewed, regarding the
sengitivity of the complement fixation test in the seminal
antibodies, will need to be substantiated by further
investigation on large number of cases using different
types of antigens.

Comparing the results of different gystems of
antigen-antibody reactions studied, it is apparent that
gelatin sperm agglutination is most sensitive test to detect
the antibodies against semen. This is in agreement with
the findings of Scientists: . of Agricultural Research
3tation and Agricultural Experiment Station, Wigcongin
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(1962), who have shown the superiority of gelatin sperm
agglutination test over the complement fixation test.
Bratanov and Dikov (1960, 1962, 1965 ) have also advoecated
the use of sperm agglutination test to show the antibody
titres in the sera of infertile cows.

It may be concluded from the results of the
different systems of antigen—antibod} reactions studied
(Table 7) that the buck semen wass undoubtedly antigenic,
aiid the antibodies so produced were sperm agglutininsg in
the first place, had the power to agglutinate only such
raed cells that were adsorbed with soluble antigenie
components of the whole semen and had a weak complement
antigen~-binding property.

It has been observed in the present investiga~
tion that bovine seminal plasma possessshaemolytic property
which varles in concentration in different samples. This
haemolytic property has also been observed by Millar (1956),
Mitscherlich and Paufler (1960), Romanink (1961) snd Hunter
and Hafs (1964). This haemolytic property of bovine seminal
plasma was a major hinderence in conducting the indirect
haemagglutination and complement fixation tests.

The biggest hurdle with complement fixation and
indirect haemagglutination test has been the non-availabi-
1ity of suitable antigens and on account of thig fzet less
work has been done on these tests in relation to antisemi-
nal antibodies.

Although application of gel-diffusion technique
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with semwen of different species of animals had been done
by various workers in order to analyse various precipi-
tinogenic antibodies, but study on this aspeet with buck
semen had not been done as yet. The object of the present
study was to analyse the various antigenie fractions of
Selen responsible for production of sbaciric antibodies.
Different fractions of semen namelj seminal plasma and
supernatant of freeze-thawed whole semen, washad seminal
spermatozoa and edpididymal spermatozoa were used to stu&y
thelr antigens. Hyperimmune sera preparsd :gainst buck semen
in goats were used in the present test.

From the results of sgar-gel-diffusion test
with immune serum, it appesrs that the whole gemen consti-
tﬁtes a complex antigens of which 10 could be recognised.
Nine of these were presenl in seminal plaswa, 5 in the
seminal spermatozoa and 4 in the epididymal spermatozoa.

It was found from the results of gel diffusion
test with immune sera absorbed by seminal plasma that 2
antigens wer=2 sper?spaciric and other antigens of semen
were added as the sperms travelled through the accessory
male genital tracts.

Buck semen has 10 antigens of which 9 are in
seminal plasma and 4 in spermatozoa as compared to 17 snd
16 antigens in buffalo semen and seminal plasma (Rao and

Sadr, 1960), 7 and & in bull spermatozoa and seminal plasma
(mmter and HafS' lm; “atou’ek| 1964 e)’la and 10 m ram
semen and seminal plasma (Agar gt al, 1965), 4 and 6 in
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Tam acrosome and seminal plasma (Hathaway and Hartree,
1963)y 15 and 16 in human semen snd seminal plasma (Rao
and Sadri, 1958), 3 and 6 in rabbit spermatozoa and seminal
Plasma (Kao and Bangalore, 1964) and 11 and 7 in guinea pig
seminal plasma and sperm tail extraets(Pernot, 1956).

As it is apparent from the Table 8 & 9 that
buck seminal plasma has 9 antigens and spermatozoa have 2
which are not commogn to seminal plasma, bdt the whole
semen, instead of showing 11 antigens has shown only 10.
The reason for this may be due to superimposition of some
antigen-sntibody precipitin lines.

Well et 31 (1986) working with human sezen
have rsported that seminal plasma and spermstogoa have the
saime number of antigens where as in the present finding it
has been found that seminsl spermatozoa have 5 sntigens
while seminal plasma has 9. What Weil et gl (1956) have
found with human semen, does not appear to be true with
the buck semen,

Washed and freege-thawed ejaculated spermatozoa
have shown the presence of § antigens of which 2 are not
present in the serzinal plasma. Therefore, 3'antigens are
copmon to both spermatozoa and seminial'plasma. This may be
due to permeability of the sperm cell wall. There are 2
possible ways to explain this observation: either the sperm
1iberates antigenic material into the seminal plasma or
antigen is taken up by the sperm from the seminal plasma.
1t has been shown by Hetcher (1947) and Mann (1949) that
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spermatozoa easily relesse hyaluronidase into the surroun-
ding medium and hyaluronidase has been considered as one
of the antigenic fraction of spermatozoa by Katsh (1959,
1961). Other reasons for relesse of spermatogoa antigens
into the seminal plasma may be either the machanieal
dimage during centrifugation or the presence of metabolic
products of the spermatozoa. The second alternative that
spermatozoa may pick up the antigenie masterials from the
surrounding fluid as they travell through the accesory
genital tracts. seeums to be more correct. This finding
also agreass with the work of Weil st sl (1966), Weil (1960)
and Weil and Rodenburg (1960).
Several workers (Landsteiner and Levine, 19263

Docton gt gl, 1962; Pernot, 19563 Gulbring, 1957, Helpern
and Wedner, 1861; Shahanl asnd Sautham, 1262 snd Bdwards
2% al,1964) have shown the antigenie relstionship of
spermatozoa with blood or serum. Howsver, in the present
study the presence of serum components in the development
of precipitation lines was not excluded.

| Since the vagina is a good absorptive surface,
it is not inconcelvable that antibodies agulnst semen may
be formed through vaginal absorption. But it is surprising
that in the present investigatlion the transvaginal immuni-
gation did not induce elther loeal or eireulating antibodies
in fresh goats. However, this finding is fully in agreement
with the work of Isozima et g1 (1964) who failed to find
detectable antibodies in the vaginal secretion or blocd



serum of guinea pigs immunized sclely by trangvaginal
methods.

Of particular interest was the observation
that in goats previously hyperimmunized by the parentefal
route, intravaginal instillation of the semen resulted in
boosting up the eirculating antibody titres. Bven 1f the
antibody titre had gone down it wus still possible to evoke
an anamnestic response as a rejult of subseguent insti-
llation of the antigens into the vagina. This fact suggests
that once the asnimals develop antibodies against semen,
the possibility exists that fertility may be inhibited for
a considerable pericd as a result of evoking an anarmestic
reaction following subsequent mating or inseminstion.

The present anamestic response in gosts is
well comparable with the findings of Behrman and Naksysma
(1966) who got similar response in sntibody titre on
instillation of semen into the vagina or on mating of
previously immunized female guines pigs.

It is remarkable that the circulating anti-
bodies can get excreted into the v~giné as aevidenced in
the parenteral immumization, and the intrsvaginal appliea=-
tion of antigen can boost up the circulating antibodies
but csn not induce the production of local antibodies.This
may be due to the absence of such tissue or cells in the
vagina of goat which would, presumably, respond to the
application of antigen. If this be true, goat husbandry is
relieved of atleast one cause of female infertility,since



there appears to be no reason for parentrally introduecing
whole semen into a female goat. But the failure of hypers
immunized goats to conceive when mated with bucks, indicates
that the antibodies in the genital tracet, however low their
titre may be,affected the fertility.

It 1s most Interesting to note that goats
immuniged by parenteral route were not able to coneceive
even after repeated inseminations or matings. The experi-
mental goats alongwith twoe controls were observed for a
period of three months. Out of two control goats only one
was found to be pregnant, Thus the percentuge of fertility
in control group can be tsken as 50 where as in the
immunized group the percentage wss nil.

Taking into tha account of results of previous
workers as reviewed it is controversial whether a female
animal can be rendered sterile by immunization with
homolggous sperm. However, several workers have reported
lowered fertility in feamle rabbits (Dittler, 1920; Gyer,
19223 Jarcho, 19265 Behrman and Nakayama, 1965) in female
guinea pigs (Castaro, 1926) and in female rats {MeCartney,
1923; Fogelson, 1926) immunized with homologous sperm. No
such observations regarding the effects of sperm immunigg-
tion on the fartility of female goats have been made
previously. In the present investigation it has been shown
that immunization of female goats with homologous gemen
ean lead to infertility for a period of atlesst three
months. Zven though the present investigation has been
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based on less number of goats due to certain limitations,
its various aspects of results for the practical applieca-
tion will prove of immense value in time to come.

The previous experiments gsve an useful tool
"sperm agglutination test® to investigate into the cases
of unexplained infertility. The utility snd the reactivity
of this tocl was examined by testing the sera collected
from 140 cows and 15 heifers distributed into four different
groups.

It was interesting to note that 80% of the
f infertile cows in which theres was ne demonstrable organiec
2 causes for failure of their conception, had ecireulating
sperm agglutining in titres ranging frem 1:40 to 1:320,
Contrary to this, the healthy and fertile cows and heifers
as well, had no such agglutinin in titre above 1:20 which
was considered as non-specific. It is remarkable that only
147 of the infertile cows with définite abnormalities, had
spern agglutinins in their sera.

The results obtained in the present study has
a close similarity with the work of Bratanov and Dikov
(1962) who conducted sperm agglutination test with the
gera of 42 fertile cows in which titres did nct exeeed
1:16 where as serum-titres of repeat breeding cows went
upto 131512,

It was observed in the present study that there

was variation in serum titre of a cow with spermatozoa from
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bull to bull, This was noted specially with the sera of
infertile cows allotted to the progeny testing programme
at Government Cattle Parm, Patna. However, with very less
number of such observations it was very difficult to reach
at any definite conclusion regarding this variation snd
the average titre was recorded in the prasent study.

From the results of the present study it
appears that there exists s definite mlationship between
the eirculating antispermatoaoql antibodies and un-explained
infertility in ecows. To explairi the immunological inferti-
1ity the following requirements must be met - the antibodies
lagainst semen should be formed and present in femalesy
the antibodies woulld have to be present in the genital
tract to react with their specific antigens,

antigenic properties have been observed in bull
spermatom.a (Docton gt al, 19562; Gordon and Hunter, 19613
Matousek, 19643 Mittal st zl, 1965) in the spermatogoa of
buffalo (Ra0 and 34dri, 1960), and ram (Agsr st zl, 1965),
It has also been shown that bovine seminal plasma ig
‘ composed of proteins thut are highly antigenic slso (Larson
28t 31,1954). when a cow is inseminated or mated a Quantity
of semen is deposited in the uterus. In unfavoursble eir-
cumstances or in susceptiable cows, particularly those
having trsumatic leslons in their genital tract, the semen
_and its constituents may be absorbed giving rise to anti-
body formation. The results of the present study strongly
suggest that semen deposited in the uterus at the time of
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insemination or mating ecan provide an antigenic stimulus
resulting in the elaborastion of circulating anti spermg=
tozogl antlbodieé in susceptible cows. These antibodies

Bay appear in.the genitsl tract and react with the antigen
(sperm) in subsequent insemination or mating there by
causing cytolysis of sperm or the antibodies may :mtjuee
precipitation, agglutination or immobilization of sperm.
This antigen-antibody raaction may elther pravent the sperm
from meeting the ovum or even if union oceurgs, 1t may
cause esrly embryonic death,

The questiocn arises ss to whether or not
antibodies against the seminal antigens present in the
circulation are excreted into the lumen of the reproductive
organs of cows. Unfortunately no attempt was made to
\ demonstrate antibodies in the reproductive orgsns of repeat
breeding cows in the present investigation. But in the study
with the hyperimmuniged goats, it was found that such
antibodies do pass into the vaginal secration though in
very low titres but sufficient to cause infertility. Data
are also 2vsllsble supporting this conception that anti-
spermatozoal antibodies are execreted into the female
genital tract in raubbits and gulnea pigs parenterally
immunized with homologous semen (Pomerenke, 1928§ Parsons
and Hyde, 1940; Edward, 1960; Ashitaka st al, 1964). It
has been observed by GQupta 2%t gl (1962) that cervieal
fluids from repeat bresding cows had poor spermatogzoal
preservation espaelty than did the fluids from normal
fertile cows. Further it has been supported by Peterson
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fertile cows. Further it has been supported by Peterson
(1968) that uterine secretions from repest breeding cows
had depressing effect upon motility and oxygen consumption
of bull spermatozoa as compared to easy breeders. It seems
probable that such depressing effects upon sperm metabo-
lism was due to the presence of anti spermatozoal anti-
bodies in the uterine secretions of repest breeding cow
which finds the supports of Mittal gt al (1965) and
Matousek (1964 ¢) who have nofsd similar depressing effects
of antiseminal entibodies upon the bull sperm netabolisms.
If sntibodies do not pass from the eireulation
intc the lumen 6: reproductive orguns then the other
possibility may be the local production of antibodies.The
tissues of the reproductive orgsns of cows are able to
produce antibodies sgailnst Brucella and Trichomonas
organisms which can be demonsirated in the vaginal mucus
or uterine washing but do not seem to pass into the
eirculation (Kerr, 1965; Kerr and Robertson, 1953). The
antibodlies sgainst sperm or embryo may be produced loeslly
in the uterus, cervix or vagina, and, may remsin there to
react with their specific antigens. Contrary to this
Bratanov and Dikov (1968) showed that insemination of cows
before uterine involution or in cases of endometritis led
to the formation of high titres of sperm agglutinin in the
gsers of those cows. This clearly indiecates that unrepaired
or traumatised uterine mucosa can absorb enough seminal

antigen giving rise to high gsperm agglutinin in the




circulaztion,

It would be more logiecal that antigen anti-
body reactions are responsible for lower fertility in
repeat breeding cows, if it were demonstrated that
specific antibodoes against sperm were able to reduce
fertilization rate or embryo survival. The results of
work with cows (Menge gt al, 1962 a) indicate that anti-
bodies produced in cows ag:inst bull semen are sble to
cnuse fertilization fallure or embryonic desth when bull
semen is treated with the antibodies before being used
for insemination., sSimilarly, fertilization was prevented
in rabbits inseminated with semen treated with homologous
antibodies (Kiddy gt 31,1959 bjMenge et al,1962 b).

It gan be concluded from the above findings
that semen deposited in the uterus during inseimination
or mating can gilve rise to antibodies formation in
susceptible cows. These antiseminal sntibodies will
rezct with semen in subsequent insemination resulting
into fertilization failure or early embrponic death.
Hence, if an economic herd of cow has to be maintained,
insemination practices have to be so carafplly and scien=-
tificully msnaged that every cow should conceive on
single inseminstion. 1t 1s, therefore, suggested that in
abgence of other apparant fuctors causing infertility,
the sperm agglutination test should be e¢arried out. If

immunological etiology is established, the ssme test
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should be repested with sperm of different bulls in

the herd, to locate one whose sperm is not agglutinated
in specific titre with the serum of that particular
infertile cowx and thus can be favourably used for
insemination. The other method would be to give a sexual
rest to the repeat breeding cow for a period of about
four to five months as also suggested by Bratanov and
Dikov (1964) so that the serum agglutinin may go down
to a level where the conception is not affected. But

this method would be less economiesal.
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SUXMARY

This study embodies the results of investigation
on anti-seminal antibodies and thedr relation to infertility
in livestock.

To study the antijenicity of buck semén, 10
female gouts were lmmunized by parenteral and transvaginal
routes. It was observed that buck semen yus definitely
antigenic as it induced the production of antibodies in
female gosts which eculd be sssesad by sperm agglutination,
indirect haemagg,lutination, complemant fixation snd pre-
eipitation tests.

The sperm agzlutin:tion =snd sperm :z{;glutination.
absorption tests with buck :nd bull spermitozos revesled
thst hyperimpune sers prepared ag:inst buck semen were
cepable of agglutinating sperms of both species. This showed
th:t buck semen had some antigenie fracticon cormon with
those of bull.

The asgar-gel-diffusion test revealed at least
10 antigens in buck semen, 9 in gewinul plasmay, 5 in
spermatozoa, of which 2 were sperm specific.

Transvaginsl immunigzation could not induce znti-
body formation in healthy goats, howevar, in previcusly
immunized goats by parenteral route, it was found to boost
up the eireulsting -utibody titdre.

With the lapse of time after hyperimmunization
by parentersl route, s rising tendency of antgbodies in
the vaginal secretions indicated the passage of clrculating
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antibodies in the genital tract. The fertility of the
fewale goats was affected by hyperimpunization ﬁith buck -
samen.

Puring the immunological studies on goats, the
gelatin sperm sgglutination test was found to be easy and
reliable snd hence the szne test was employed to study
the immunologieal infertility in cows. It was observed
that 80% of the repest bresding cows in which there was=
no demonstrable orgsnic esuses for fallure of their con=-
ceplicn and 14% of those infertile cows which were having
definite abnormalitiss, had eirculsting anti spermatozoal
antibodles in titres ranging from 1340 to 1:320. On the
other hend the normally fertile cows and heifers had not
such sperm sgglutinins in their sera, in titres above
1:20. The results of the study strongly suggested that
semen deposited during mating or insemination can provide
an antigenic stimulus for the production of circulating
antispermatozoal asntibodies in susceptiable cows. There
was significant relstionship between existence of eircu-
lating antispermatozoal antibodies and unexplained infer-
tility in repeat breeding cows.

The possibility of these antibodies appearing
in the lumen of the female reproductive org:ns snd reacting
with the sperms in subsequent in seminstion thereby causing
cytolysis, precipitation, agglutination or immobilization
' of sperms has been indicated. This antiggn—antibody reac-
tion might be responsible for failure of fertilization or
e@arly embryonic death in repeat breeding cows.
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