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— Labelled swine albumin resp. IgG were injected intravenously in
two boars. The radioactivity of seminal plasma was determined at
frequent intervals. It was observed that minimal amounts of radio-
activity of albumin and IgG could be detected in seminal plasma. The
zirpportar‘ljce of a transmission of IgG from serum to seminal plasma is

iscussed.
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Studies on animal seminal plasma proteins are few in num-
ber in comparison with those on human ones. Electrophoretic
studies on boar seminal plasma proteins have been performed
by Bennet (1965) who could separate four different fractions
with agar gel electrophoresis. Two of the fractions situated in
the albumin-alpha-region were found in a very low concentra-
tion. The other two fractions in the beta-gamma-region had a
much greater concentration and the total protein concentration
was about 2—3 g %. Boursnell et al. (1962) have shown the
seminal vesicles to be the origin of the two major seminal plasma
proteins of the boar. The different protein components in boar
seminal plasma have hitherto not been identified with im-
munoelectrophoresis depending on the difficulties to avoid pre-
cipitation during the electrophoretic run. In human seminal
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plasma, albumin and gammaglobulin have been identified (Klop-
stock et al. 1963), and it was suggested that these proteins de-
rived from blood serum.

Alterations of the normal seminal plasma protein pattern
were suggested by Szumowski (1961) to be related to the occur-
rence of pathological characteristics of spermatozoa in bulls.
Therefore it may be important to identify the protein compo-
nents with sensitive techniques i. e. immunoelectrophoresis and
to determine the origin of the protein in seminal plasma.

The purpose of this investigation was to study, if serum al-
bumin and serum IgG are transmitted to the seminal plasma
in boars, since fractions with electrophoretic mobilities of serum
albumin and gammaglobulin have been identified in boar semi-
nal plasma (Bennet).

MATERIAL AND METHODS

Two boars of Swedish Yorkshire breed were used in this
study. The age and live bodyweight of the boars were 8 and
14 months and 115 and 180 kg, respectively. The sperm mor-
phology was examined (cf. Bane 1961) and judged as normal
before the experimental procedure.

Labelled protein

Immunoelectrophoretic pure porcine albumin and IgG (Nutr.
Biochem. Corp.) were labelled with '*°I according to the method
of Mc Farlane (1956)*. The boars were injected with about 100
1Ci of 25 albumin and 251 IgG, respectively.

Radioactivity determination

Blood was drawn from the ear vein at regular intervals (1—
30 days after injection). Semen was collected at the same time
in an artificial vagina. After filtering through gauze the semen
was immediately taken to the laboratory, the spermatozoa were
separated from the seminal plasma by centrifugation for 15 min.
at 5,700 r. p. m,, and the supernatant was removed.

Testicles and epididymides were obtained at castration of the
boars under i.v. narcosis (Intraval®) 44 and 46 days after in-

* Our thanks are due to dr. Renée Norberg for labelling the pro-
teins.
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Figure 1 The plasma disap- Figure 2. The plasma disap-
pearance curve of labelled IgG pearance curve of labelled albu-
given intravenously. min given intravenously.

jection. The cauda epididymal content was removed as soon as
possible and was centrifugated immediately and samples were
taken for radioactivity determinations.

RESULTS

The blood plasma disappearance curves of the labelled pre-
parations are shown in Figs. 1 and 2. The radioactivity of the
seminal plasma expressed as percentage of the corresponding
activity in blood plasma was too low to be accurately measured.
In all samples this activity was only 0.1—0.3 % of the corre-
sponding values in blood plasma. The same values were found in
epididymal plasma from cauda epididymis obtained at castra-
tion (44 and 46 days after injection).

The blood plasma volumes of the boars were 44 and 43 ml/kg
bodyweight, respectively. The half-life of the albumin prepara-
tion was about 13—14 days judging from the plasma disappear-
ance curve, and the half-life of the IgG preparation was about
22 days.

DISCUSSION

In the present investigations it was shown that very small
amounts of albumin and IgG were transferred to seminal plasma.
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The radioactivity of the seminal plasma was only about 0.1—
0.3 % of that in serum.

However, it can not be wholly concluded that this represents
the amount of IgG and albumin transferred from serum to the
genital system. A transmission followed by a reabsorption to the
blood system can not be neglected. Thus Mancini et al. (1965)
have shown in rats that IgG and albumin can pass through the
germinal epithelium and appear in the tubular lumen. These
proteins could not be found in the ductus deferens and it was
concluded by Mancini et al. (1965) that a reabsorption exists.

However, of greatest importance are the origin and occur-
rence of IgG in the seminal plasma with respect to infertility
caused by antibodies cytotoxic to homologous spermatozoa which
are present at low titer in normal sera of several species (Ed-
wards 1960, Johnson 1968). The results in the present inves-
tigation and those of Johnson & Setchell (1970) indicate that the
entry of appreciable amounts of serum protein into seminal
plasma is prevented by a barrier which may also prevent the
entry of other proteins such as LH and FSH (Mancini et al.
1967). The presence of this barrier is probably of importance
for the immunological reaction in vivo against homologous sper-
matozoal antigens. Presumably the barrier will also prevent the
entry of spermatozoal antigens to the blood system and thus
reduce autoimmunization. Also the cytotoxic antibodies present
in low titers in serum will not enter the seminal content, and
thus lysis of spermatozoa is prevented. Bulls, immunized with
testicular homogenate, epididymal homogenate or washed eja-
culated spermatozoa, developed circulating antibodies against in-
oculated components, and in some bulls degenerative lesions in
the testes were observed (Losos et al. 1968). However, no anti-
bodies were demonstrated in the seminiferous tubules.

It is possible that the minimal transmission of IgG is of no
importance with respect to the immunological reactions with
spermatozoa. No reliable immunological methods are available
for determination of IgG in seminal plasma since unspecific
precipitation often occurs in single radial immunodiffusion
tests. Therefore it can not be concluded, whether only serum IgG
or locally produced IgG as well are present in seminal plasma.
Bennet (1965) have isolated four fractions from boar seminal
plasma of which two migrated as beta-gammaglobulins, and
these were present in a high concentration. It may indicate that



276 K. Martinsson et al.

also a local production of IgG occurs. In this respect the findings
of Boursnell et al. (1962) are of interest, since they have shown
that most of the proteins in boar seminal plasma are produced
in the seminal vesicles.

Johnson & Setchell (1970) found that the IgG content in se-
miniferous tubules in ram was 0.2 % of the serum value, but
in seminal plasma the concentration was 2 %. This finding may
indicate a local production of IgG.
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SAMMANFATTNING
Studier Gver transmissionen av jodmdrkt IgG och albumin frdn serum
till spermieplasman hos galt.

Radioaktivt albumin resp. IgG fran svin tillférdes intravendst pa
tvad galter. Aktiviteten i spermieplasman mittes regelbundet. Det vi-
sades att endast mycket 1ag aktivitet av bdde albumin och IgG fére-
lag i spermieplasman. Betydelsen av en transmission av IgG frn se-
rum till spermieplasma diskuteras.
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