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ABSTRACT

The aim of the present investigation was to determine the species specificity of prostate-specific
antigen in the semen of ram, jack and human. A comparative study of undiluted and diluted semen
from ejaculates of rams, male donkeys (jacks) and human, was performed. The species specificity of
PSA was done with the specific membrane test SERATEC® PSA Semiquant, SERATEC,
Gesellschaft fiir Biotechnologie mbH, Géttingen, Germany. Our results showed the lack of cross
reactivity between PSA in semen from ram, jack and human. The SERATEC® PSA Semiquant test is
human-specific and not appropriate for detection of prostate-specific antigen in ether ram or jack

semen.
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INTRODUCTION

The prostate specific antigen - PSA was
discovered by Hara et al (1) and was named -
seminoprotein. Later, Li and Beling (2)
described the same protein and called it E1. It
could be detected in various biological fluids
and tissues, including mammary gland,
mammary gland tumours and milk (3, 4, 5, 6),
accessory sex glands (7), amniotic fluid (6),
female urine (8) and endometrium (9).

An attempt at complete biochemical
analysis of the protein, isolated from human
semen, was performed by Sensabaugh (10)
who determined it as a protein with molecular
weight of about 30 kDa and called it p30. The
most recent studies showed that PSA is an
organ-specific enzyme, a 38 kDa protease,
produced by the prostate gland. It is one of the
most important proteins in semen and its
primary function is to liquefy the semen. The
activity of this enzyme in other biological
fluids is limited (about 15 min) due to its
binding to the respective protein C inhibitor
(11, 12).

The detailed investigation of PSA is a
prerequisite for production of antiserum and
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express diagnostic kits from various
laboratories (13, 14, 15). They are primarily
used in human medicine for diagnostics of
prostate tumours (16) and in forensic medical
practice for detection of semen stains (17, 18).
Aside the rapidity, high precision and easy
interpretation, another advantage of tests
based upon PSA detection is evidencing of
semen fluid in vasectomized or azospermic
individuals. The specificity of the test for
human semen varies from 88.7% to 100% (15,
19).

Most authors using PSA tests work
with human semen (1, 14, 18). There are
single reports about the use of the express
PSA test in semen from other mammalian
species. In his studies, Hochmeister et al. (19)
did not report a cross reactivity of the test
when used on semen from dogs, cats, horses,
bulls and boars. There are however no
information with regard to either ram’s or
jack’s semen.

AIM

The aim of the present investigation was to
determine the species specificity of prostate-
specific antigen of ram, jack and human
semen.

MATERIAL AND METHODS

A comparative study of semen from ram
(n=3), jack (n=3) and human (n=6) ejaculates
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was performed. Immediately after obtaining
the semen, it was evaluated and placed in a
water bath at 35° C. The volume of ejaculate
(ml), spermatozoa concentration (10° or 10°
depending on the species), spermatozoa
motility (%) and dead spermatozoa (%) were
determined. Spermatozoa counts were counted
in a chamber, the motility — in a native
preparation and dead spermatozoa were
quantified by the method of supravital
staining of spermatozoa (20).

For determination of the species
specificity of PSA, a specific membrane test
SERATEC® PSA Semiquant, SERATEC,
Gesellschaft  fir  Biotechnologie = mbH,
Gottingen, Germany, was used. The Seratec
PSA test is a chromatographic immunoassay
(CIA) for the rapid determination of PSA.

Anti-PSA antibodies, immobilized at
the test region on a membrane, are used. The
prostate-specific antigen in samples is bound
to the antibody and forms a PSA-anti-PSA-
antibody-complex. In this case, the complex
binds to anti-mouse antibody, and thus, two
red lines develop. These lines are independent
of the presence of PSA in the sample and
indicate only the correct performance of the
test. The positive sample is manifested by the
formation of an additional line (21).

Analyses of buffer, undiluted semen
and semen, diluted 1:500 and 1:1000, were
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made. For this purpose, a standard buffer
solution with neutral pH, recommended by the
manufacturer, was used.

The detection of results was done
according to the instructions and procedures
given by the manufacturer
(http://www.seratec.com).  The  negative
results were based upon detection of the
control line (C) of the test and the internal
standard line in the result window.

Results, where the control line of the
test (C), the internal standard line and the test
line (T) were detected, were accepted as
positive.

Incorrectly analysed samples were
present when there was no line in the result
window. The time for appearance of the test
line was determined.

The results from the analysis of seminal
fluid in the different species were
photographed and compared.

RESULTS

The data obtained from the analysis of semen
in the different species are presented on
Tables 1 and 2 and Figs. 1-4.

The biological parameters of semen in
the different species (Table 1) were within the
reference range.

Table 1. Biological parameters of semen (Mean+SEM)

Biological parameters Ram Jack Human
of semen n=3 n=3 n=6
Volume, ml 1.2+0.12 38+8 3.48+0.52
Concentration
9

107/ Imlforrams and |5 )40 39 | 0454018 | 34.745.22
jacks

10°/ 1 ml for men

Motility, % 80+5.77 70x15 57.5+10.31
Dead spermatozoa, % 21+2.92 4.46+1.28 | 11.43+£2.58

Initially, the buffer solution used for semen
dilution was tested and no reaction was
detected (Figure 1).

PSA Phcf Sﬁ
ﬁ |

d

Figure 1. PSA test of phosphate buffer

The results from the analysis with
SERATEC® PSA Semiquant (Table 2) of
undiluted seminal fluid from ram and jack,
showed invalid sample for the undiluted ram
semen (Figure 2a) and negative results for
that of jacks (Figure 3a). After dilutions of
1:500 and 1:1000, there was no positive
reaction for both species (Figure 2b, ¢ and
Figure 3 b, c), but unlike undiluted semen,
the control line and that of the internal
standard were detected. The appearance of
reaction in diluted ram semen was observed
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on the average 9£3 min after adding seminal
fluid drops in the sample window, but a
positive result was not obtained. In the jack,
the average time was 512 min, and in all three
cases, the result was negative.

The study of undiluted human semen
gave also negative reaction (Figure 4a). The
analysis of diluted human sperm were,
however, all positive (Figure 4b, c¢). The time
for appearance of the test line was 63 min on
the average, the intensity of the test line being
clearer in three out of all samples.
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Table 2. Analysis of semen samples from rams,
jacks and human via the SERATEC® PSA
Semiquant test

Semen Species

e Ra Jack Ma
m n
Undiluted | (0) | () | ()
Diluted OO NG
1:500 OERECONNNG)
1:1000 OO NG

(0) - no reaction
(+) - positive result
(-) - negative result

Figure 2. PSA test of ram semen

a) undiluted semen b) dilution 1:500 c) dilution 1:1000

PSA

Figure 3. PSA test of jack semen

a) undiluted semen b) dilution 1:500 c) dilution 1.:1000

Figure 4. PSA test of human semen

a) undiluted semen b) dilution 1:500 c) dilution 1:1000

DISCUSSION

The values of biological parameters of ram
and jack semen showed that there were no
diseases of the genital tract.

The negative test of the buffer solution
showed that there was no reaction following
mixing the buffer ingredients with those of the
test and that it was appropriate for dilution of
the sample.

The negative result in the study of
undiluted ram semen according to us was due
to the high density (2.24%0.39) of semen that

did not allow the penetration of seminal fluid
through the capillary membrane and the
reaching of the control line, the test line and
the internal standard line. A similar effect was
described by Laux and Custis (13) throughout
the analysis of male urine. In such cases, Sato
et al. (14) recommended dilution of 1:200 or
higher for prevention of diagnostic errors.

The appearance of control line and the
internal standard line in undiluted donkey
semen and after dilutions 1:500 and 1:1000 of
semen from both species was an indication of
the correct execution of the test. The absence
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of a time-dependent effect upon the intensity
of colour development of the control line and
that of the internal standard confirmed once
again the negative results in rams and jacks.

The absence of positive reaction in the
analysis of undiluted human sperm, although
less concentrated  (34.7+£5.22x10%)  (2)
according to us, was due to the high amounts
of PSA. This confirms the assumptions of
Sato et al. (14) about the need of additional
dilution in these cases. Our data from the
analysis of diluted human semen also support
this hypothesis.

The differences in the time of
appearance of the test line and the intensity of
the colour could be explained by the effect of
the PSA amount in the different ejaculates.
Individual differences in the amount of this
protein have been communicated by
Sensabaugh (10). The weaker intensity of the
test line colour when a higher dilution was
performed attests to this fact.

Similar results with the use of the same
method were reported by Maher et al. (17),
whereas, according to Laux et al. (21), the test
could serve for quantitative determination of
PSA, comparing the test line coloration with
that of the internal standard, the latter
corresponding to 4 ng PSA/ml. According to
Sato et al. (14), PSA concentrations in cases
of prostate diseases reach 200 ng/ml that was
manifested by a thick, intensively coloured
test line and is indication for performance of
more detailed investigations. The lack of
significant deviations from the normal
spermogram and the appearance of intensely
coloured thick test line in human ejaculates
studied by us, were indicative of the lack of
such pathology.

Our results evidenced the lack of cross
reactivity between PSA from seminal fluids
obtained from rams, jacks and humans and
supported the data of Hochmeister et al. (19)
from their comparative study of human and
animal PSA.

CONCLUSION

The prostate-specific antigen is human-
specific. The SERATEC® PSA Semiquant
test could not be used for detection of
prostate-specific antigen in either ram or jack
semen.
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