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Summary:

Background: proteins, glycoproteins and fructose as parameters used to assess infertility in men.
Objective: To determine and correlate serum and seminal plasma of total proteins, glycoproteins and
fructose with infertility in men.

Patients and Methods: The study was performed on 154 subjects; 109 infertile men (oligospermic
and azoospermic) and 45 normal volunteers (normospermic men). All sera and seminal plasma were
submitted for total proteins, glycoproteins and fructose levels measurment.

Results: No significant difference was noted in serum and seminal plasma of total proteins in
oligospermic and azoospermic and that of normospermic men (P>0.05) compared to normospermic
men.

Statistical significant reduction (P<0.05) was noted in seminal plasma glycoproteins in oligospermic
as compared to normospermic and azoospermic men.

A significant elevation (P<0.05) of fructose levels were observed in seminal plasma of azoospermic
when compared to others.

Conclusion: This study may indicate that the higher concentration of glycoprotein in seminal plasma
the better quality of semen and a significant negative correlation (r=—0.749: P<0.05) were observed
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between seminal plasma fructose and sperm count of infertile men.
Key words: Infertility, proteins, glycoproteins, fructose.

Introduction:

The exact role of protein in seminal plasma has not
been defined, but there is some evidences that the
amino acids and proteins play a role in sperm
survival (1). The beneficial action of these amino
acids is believed to be their metal-binding capacity.
Free amino acid represent an extracellular oxidizable
substrate for the aerobic metabolism of spermatozoa,
this possibility arises mainly from the discovery of
amino acid oxidase in spermatozoa (2). Free amino
acids are utilized by sperm cell for protein
biosynthesis. Spermatozoa contains a minute but
significant amount of true ribonucleic acid which is
of a special type and resembles messenger (RNA)
these being able to mediate the process of
spermatozoal protein synthesis(3). Herrmann (1998)
(4) has demonstrated the precence of 11 types of
serum proteins in human seminal plasma. The
selenoproprotien ~ phospholipid  hydroperoxide
glutathione peroxidase (PHGPx) accounts for almost
the entire selenium content of mammalian testis.
Male infertility in selenium protein deficient animals
is considered to result from insufficient PHGPx
content (5).

* From the department of Medical Biochemistry,
College of Medicine, Al- Mustansiriya University

** From the department of Biochemistry, College of
Medicine University of Mosul

The seminal sugar was isolated for the first time
from ball semen and identified as for D (-) fructose.
Montagnon et.al, (6) believes that seminal fructose
forms light bounds with certain proteins that are of
vesicular origin. The main site of fructose formation
is the seminal vesicle yet; an additional small
amount comes from the ampullary glands. Fructose
synthesis is hormone —dependent process, it
disappeared almost completely within 2 weeks after
castration, while was prevented or restored by
implantation of testoterone, since seminal vesicle are
testosterone dependent (7).The seminal fructose
concentration is primarily an indicater of the size,
storage and secretary capacity of the seminal
vesicles and of human androgenic activity (8).
Biosynthesis of seminal sugar involves the
conversion of blood glucose into seminal fructose
(9). Apart from the phosphorylation pathway of
glucose metabolism, the male accessery organ of
ram and rat possess an altenative, non
phosphorylation mechanism for the conversion of
glucose to fructose which involves sorbitol as an
intermediary metabolites and sorbitol dehydrogenase
(ketose — reductase) as an intermediary enzyme(10).
The main function of fructose in semen is to supply
the life energy to the spermatozoa in the form of an
early glycolyzable material. The incubation of a
freshly ejeculated whole semen is followed by a
progressive fall in fructose.In species where fructose
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is a normal constituent of seminal plasma, the
anaerobic fructolysis is the metabolic process which
enable the spermatozoa to survive without oxygen,
since mammalian spermatozoa posses only
negligible reserve of intracellular glycogen, they
must depend under anaerobic conditions on the
extracellular source of carbohydrate in the form of
seminal fructose (11). The aim of our study is to
evaluate the role of protein, glycoprotein and
fructose in serum and seminal plasma of infertile
patients.

Methods:

A sample of 154 males patients aged 20-47 years
were included in this study. The patients were
chosen from 200 males patients during their
attendance the infertility clinic in Al- Elwiya
Maternity Teaching Hospital in Baghdad after being
unable to achieve pregnancy for at least a year, and
for whom their partners have shown no diagnosed
cause of infertility. All the selected patients were
found free from any infections or endocrine disordes
according to clinical examination and necessary
blood analysis. The ejaculate (by masturbation) and
venous blood were sampled for each subject, all of
whom were required to avoid any sexual activity in
the preceding 4 days. The seminal fluid was
separated from the spermatozoo by centrifugation at
3000 r.p.m for 10 min at room temperature. An
aliquot of the seminal fluid was decanted and stored
at — 20 C° until required for analysis. Sperms
concentration analyses were performed according to
the procedures recommended by WHO (1992) (12).
According to the number of sperm, the patients were
classified into three groups, namely:

1. Normozoospermic (n>20x10° sperm/ml) number
of patients =43

2. Oligozoospermic (10 < n<40 x10° sperm /ml)
number of patients = 66

3. Azoospermic (n = zero) number of patients = 45
Total proteins were determined both in seminal
plasma and serum according to the Biuret method
using Diamond kit — Jordan (13).

The glycoprotein was determined according to
hexose moiety of protein — carbohydrate conjugate
precipitated by 95% ethanol at room temperature,
and determined by the orcinal reaction both in
seminal plasma and serum (14).

Fructose was estimated in seminal plasma according
to the method described by Mann (11).

All measurements of blood and seminal fluid were
performed in duplicate.

Statistical analysis was performed, the results were
expressed as mean + SD. Comparison between data
was made using the student's t-test.

Results:

Table (1) and figure (1) show the Mean, + SD and
ranges expressed in g/dL of seminal plasma and
serum total protein (TP) of infertile patients
compared to fertile men. There was no significant

differences (P>0.05) in seminal plasma and serum
TP levels of oligospermic (4.8 £0.92 and 6.9 +0.73)
or azoospermic (5.1 £ 0.81 and 7.0 £0.77) patients
and that of normospermic men 5.0 £0.88 and 6.8
+0.71). The study reveals a significant positive
correlation between serum and seminal plasma TP of
infertile patients (r =+ 0.771, P<0.01).

Table (1): Total protein levels in seminal plasma and
sera of infertile patients compared to normospermic

men (Mean £SD).
Total protein | Normospermia | Oligospermia | Azoospermia
2/100 ml Mean +SD Mean +SD Mean +SD
(Range) (Range) (Range)
Sample size 43 66 45
Seminal 5.0+0.88 4.840.92" 5.1+0.81"
plasma level (3-6.2) (2-6.1) (3.2-6.6)
Serum level 6.8+0.71 6.940.73" 7.04£0.77"
(6.3-8.3) (6.0-9) (6-8.8)

+: No significant difference with normospermic
men.
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Figure (1): Seminal plasma and serum total protein
levels of oligospermic and azoospermic patients
compared to normospermic men (MeanSD)

Seminal plasma and serum glycoprotein, mean
values £ SD and ranges expressed as mg/dL are
shown in Table (2) and figure (2), statistically
significant (P<0.05) reduction in the level of seminal
plasma glycoprotein has been shown in oligospermic
patients (110 =+ 13.5) as compared to both
normospermic men (145.6 £ 8.7) and azoospermic
patients (141.9 + 22.3). The results of this study also
demonstrated that the seminal plasma glycoprotein
levels shows a positive relationship (r=+0.748, P<
0.01) to the sperm count. Table (3) and figure (3)
show the mean levels, £ SD and range expressed as
mg/dL and statistical significance of seminal plasma
fructose levels of infertile patients both with
azoospermic  (429.6 + 84.7), oligospermic
(330.3%46.8) patients and fertile men (287.8 = 47.5).
The study shows a statistical significant elevation
(P<0.05) in seminal plasma fructose levels of
azoospermic and oligospermic patients compared to
that of nomospermic men. Also a significant
elevation (P<0.05) of fructose levels were observed
in seminal plasma of azoospermic patients (P<0.05)
when compared to oligospermic patients and a
significant negative correlation of seminal plasma
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fructose levels to the sperm count (= - 0.749,

P<0.01).

Table (2): Glycoprotein levels in seminal plasma and
sera of infertile patients compared to Normospermic

men (Mean +SD).
Glycoprotein | Normospermia | Oligospermia | Azoospermia
mg/100 ml Mean +SD Mean +SD Mean +SD
(Range) (Range) (Range)
Sample size 42 66 45
Seminal 145.648.7 110.0+13.57 | 141.9422.3
plasma level (125-167) (90-145) (90-200)
Serum level 120+21 115.5£18.6 118.9421.4"
(85-165) (78-160) (85-160)

* P value < 0.05 in comparison to normospermic
men.

** P value < 0.05 in comparison to azoospermia
patients.

+: No significant difference with normospermic
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Figure (2): Seminal plasma and serum Glycoprotein
levels of oligispermic and azoospermic patients
compared to normospermic men (Mean £SD).

Discussion:

Impaired fertility of the male partner is causative or
contributory to in up to one half of all couples
unable to conceive spontaneously. Seminal fluid
fulfils a dual role; it provides optimal conditions for
fertilization and protects male germ cells from
infections (15). Protein content in serum and seminal
plasma has been studied (16, 17). Workers
concluded that the low concentration of total protein
in seminal plasma of infertile male was due to
absence of vesiculer proteins with higher iso-electric
pH above 8.3, and that in azoospermic the number of
protein bounds decreased both toward cathode &
anode. Protein phosphorylation is involved in sperm
capacitation. It was suggested that in vitro treatment
of spermatozoa with inhibitors of protein
phosphatases may be of great value in some cases of
unexplained infertility (18). Granz et al., 1993 (19)
found a significant increase in seminal plasma T.
protein level of infertile men compared to controls.
Our results in Table (1), Fig (1) show no significant
differences (P>0.05) in seminal plasma and serum of
the three groups.These finding may be due to wide
range of protein level or the elevation in the level of
some fractions of T. protein (e.g Immunoglobulins) .
Stauffer and Parsons (1989) (20) studied proteins
evidence, found that glycoproteins responsible for

cell-to-cell interaction, could be a subfertility factors
and contributed to male infertility, and their results
show the mean glycoprotein level is significantly
higher (P<0.05) for vasoctomy group. Furthermore,
disc  electrophoresis of  prostatic  secretion
glycoproteins in polyacrylamide gel has been
employed by Mikhalichenkov et al., (1998) (21).
Their study revealed that the progress of the
inflammatory process in the prostate is associated
with a drastic decrease in concentrations of prostatic
secretion glycoproteins with a higher molecular
weight and an increased level of low molecular
glycoproteins and that these changes have not been
seen in both normal fertile and infertile subjects
without prostatitis. Elliot and Cooke (1997) (22),
reported that spermatogensis is an elaborate process
involving cell division, differentiation, and cell—cell
interactions. Defects in any of these processes can
result in infertility, and in some cases these can be
genetic in cause (23). Semen contain fructose
presumbly as a source of energy for spermatozoa
and it has been reported by (WHO) as the most
important biochemical marker for seminal vesicle
disease (24). Comhaire and De-Bacquer, 2002 (7)
indicated that true corrected seminal fructose level is
a marker of the function of seminal vesicles in
infertile men. Seminal fructose showed to be
completely absent in infertle men with congenital
absences of both vase deferentia. Tomasewski et.al,
1992 (25) reported that the difference in frequency
of fructose appearance in semen of fertile and
infertile men suggests that fructose may be in some
ways involved in the process of fertilization(25).
The present study (Table (3), fig (3)) confirm and
agree with previous reports considering the levels of
seminal plasma fructose. It is obvious that they
increase with decrease of sperm count in the two
groups of infertile men and fertile men (26, 27). This
could explain on the bases of utilization of fructose
by spermatozoa. The present results could explain
on the possibility of feedback mechanism of low
spermatogenesis which causes an increase in
pitutary gonadotrophins which stimulate testosterone
production, which in turn induces fructose synthesis
(28). Half of the men in this study were smokers.
Cigarette smoking was associated with reduced
semen quality, but fructose concentrations were
slightly but none significantly affected (29).

Table (3): Fructose levels in seminal plasma of
infertile patients compared to Normospermic men

(Mean £SD).
Fructose | Normospermia Oligospermic Azoospermia
mg/100 patients patients
ml Mean £SD Mean £SD Mean £SD
(Range) (Range) (Range)
Sample
size 43 66 45
Seminal | 287.8+47.5 330.3+46.8° 429.6+84.7"
plasma (127-362) (210-410) (280-560)
level

* P value < 0.05 in comparison to normospermic

men.
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** P value < 0.05 in comparison to Oligospermic
patients.

300

Seminal plasma fructose Levels (mg/100 ml)

Figure (3): Seminal plasma fructose levels of
oligospermic and azoospermic patients compared to
normospermic men (MeantSD)
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