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Abstract

Background: The usefulness of serum and seminal fluid zinc measurements, in
investigating male infertility in the Nigerian population has been evaluated, by
determining the relationship between zinc levels in these body fluids and % spermatozoa
headpiece abnormality, % spermatozoa motility and sperm count. We have also explored
the possibility of substituting serum zinc for seminal fluid zinc measurement, in
investigating this condition, by determining the relationship between serum and seminal
fluid zinc levels.

Materials and Methods: Sixty (60) infertile males, aged 32 — 53 years, were recruited
for the study by random selection. The subjects were classified on the basis of sperm cunt
into three groups: azospermic (3.3%); oligospermic (75%) and normospermic (21.7%).
Pairs of samples (blood sample and semen) were obtained from the subjects for laboratory
analysis. Atomic absorption spectroscopy was used to measure zinc levels. Semen analysis
was done by employing the conventional method (World Health Organisation-1987).
Statistical analysis of all data was done using SPSS 14.

Results: Mean serum zinc concentration in the three groups was not significantly
different, likewise mean seminal zinc level. There was a positive correlation between
serum and seminal fluid zinc levels in the normospermic and oligospermic groups (r=0.4;
p < 0.05 and r=0.6; p<0.01)_respectively. Furthermore, a strong positive correlation
existed between seminal zinc concentration and percentage spermatozoa headpiece
abnormality (r=0.84, p < 0.01), and also between serum zinc levels and percentage
headpiece abnormality (r=0.60, p < 0.05). However, a significant negative correlation
exists between seminal zinc level and percentage motile spermatozoa (r=0.57, p < 0.05).
Conclusion: Zinc is one of the major components that determine semen quality.
Routine seminal zinc analysis is useful as a complementary test in investigating male
infertility, especially in the normospermic group, while serum zinc could serve as
substitute for seminal fluid zinc analysis.
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Introduction conformation, growth, wound healing,
Zinc is an essential trace element and actsasa immune functions and fertility?s. Deficiency
co-factor for several enzymes in the body?. Itis states from nutritional and non-nutritional
required for the maintenance of proper DNA effect result in diverse diseases including
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acrodermatitis enteropathica, growth
retardation, vulnerability to infection, impaired
wound healing, sensory alteration, coronary
artery disease, insulin resistance, mental
lethargy and poor appetite®®. Zinc plays critical
role in male and female reproduction and fetal
development, thus its deficiency is associated
with infertility and gonadal abnormality. In
males, deficiency is associated with testicular
atrophy, hypogonadism and infertility®!. Effect
of zinc on fertility stems from its influence on
sperm quality, especially sperm concentration
and motility!?2®, It also to a lesser extent affects
semen volume and sperm morphology. Based
on fertility, adult males are classified into fertile
or infertile group or into azospermic,
oligospermic, and normospermic groups based
on sperm count. Effect of zinc concentration
on semen quality results from its influence on
spermatogenesis and steroidogenesis and had
been found to vary among the three groups*’.
Conflicting reports exist on the role of zinc in
spermatozoa function. Important role of zinc
in spermatozoa function and fertility has been
stated by some workers!*!4, This role has also
been refuted!®*?. Male factor infertility is linked
with oxidative stress?. Zinc has been stated to
have antioxidant effect on spermatozoa, as it
acts as a co-factor for antioxidants??-25,
Apoptotic effects on prostate cells and
antimicrobial properties of zinc have also been
reported?. It has also been opined to be more
relevant in assessing prostatic function®418.26,

The relevance of zinc measurement in serum
and semen in comparison with other
parameters of semen quality in infertile males
and the possibility of substituting serum (blood
sample) for semen in case of any correlation is
the main purpose of this study.

Materials and Methods

Sixty (60) infertile Nigerian males, aged 32 -
53 years, were recruited into the study by
random selection, at the Omni Medical Centre/
Advanced Fertility Clinic, Lagos, Nigeria. The
main inclusion criterion is diagnosis of
infertility (inability to achieve conception after
one year of regular unprotected sexual
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intercourse). Exclusion criteria include:
hypertension, diabetes mellitus, recent
systemic disease and positive report for
chlamydia, toxoplasmosis, syphilis and HIV.
Informed consent (signed consent form) was
obtained from each subject, after the study was
explained in detail. Sixty pairs of samples
(blood sample and semen from each subject)
were collected, after each subject had observed
an overnight fast and abstained from sexual
intercourse for 2 — 3 days.

All samples were collected within the hospital
premises, to avoid undue delay in processing.
Early morning venous blood samples, were
collected from the subjects into plain specimen
tubes, without stasis or haemolyis. The blood
was then spun at 3000 rpm for 5 minutes using
gallenkamp bench-centrifuge, after clot
retraction. The supernatant (serum) was
extracted using Pasteur pipettes into storage
tubes and stored frozen at -20°C prior to
analysis. Semen sample collection was done by
masturbation with instructions. Each sample
was divided into two: one for immediate semen
analysis and the other was centrifuged at
3000rpm to obtain the supernatant which was
then stored frozen at -20°C prior to zinc assay.
Semen analysis was done by the conventional
method prescribed by the World Health
Organisation?’. Semen samples were processed
and analyzed promptly after collection.
Macroscopic evaluation was done for
appearance, consistency, volume and H.

Microscopic examination was then done as
follows: wet preparation of a drop of semen on
aslide, covered with a slip was examined under
the microscope for the percentage motile
spermatozoa and percentage abnormal forms,
i.e. percentage headpiece and percentage
midpiece abnormalities. Sperm count was
determined by charging a 1 in 20 dilution of
semen into new improved neubauer counting
chamber after which it was examined under
Nikon microscope to count the number of
spermatozoa. Samples with significant number
of leucocytes (>1 x 10°) were excluded. Serum
and seminal fluid zinc concentrations were
determined by atomic absorption
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spectrophotometry. Statistical analysis of all
data was done using SPSS14.

Results

The mean of all seminal fluid parameters
studied (with the exception of volume) was
lower than the respective lower reference limits
(serum zinc: 7.6 — 22.7umol/I; seminal zinc: >
2.4umol/ejaculate; sperm count: > 20 x 108/ml,
volume: > 2.0mls; percentage abnormality: <
70%) confirming infertility in the studied
subjects. Table 1 shows the descriptive
characteristics of all the variables. The
frequency distribution of serum and seminal

Table 1. Descriptive statistics of all variables
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fluid zinc levels and sperm count were skewed
(non-gaussian), necessitating log-
transformation. There was no significant
difference in mean serum zinc concentration
in the study groups, with the subjects classified
on the basis of sperm count, into azospermic
(3.3%); oligospermic (75%); and
normospermic (21.7%). Mean seminal fluid
zinc concentration was also not significantly
different in the three study groups. Table 2.

Pearson moment correlation shows significant
positive correlation between seminal zinc and
serum zinc concentrations in the
normospermic and oligospermic groups

Variable N Minimum Maximum Mean SEM
AGE (years) 55 32 53 39.15 0.80
SEMINAL Zn (umol/L) 60 0 28.3 4.67 0.89
SERUM Zn (umol/L) 60 0 25.2 4.37 0.68
VOLUME (mls) 60 0 7.0 2.78 0.18
SPERM COUNT (10¢/ml) 60 0 114.0 12.33 2.14
% MOTILITY 60 0 85.0 46.58 2.67
% HEADPIECE 60 0 60.0 23.08 1.91
% MIDPIECE 60 0 60.0 15.42 1.20
LOG AGE 55 1.5 1.72 1.59 0.01
LOG SEMINAL ZINC 60 1.00 1.45 0.33 0.07
LOG SERUM ZINC 60 0.70 1.40 0.34 0.07
LOG SPERM COUNT 60 0 2.06 0.84 0.06

Table 2. Descriptive statistics of study groups based on sperm count

AZOSPERMIA OLIGOSPERMIA NORMOSPERMIA
Sperm Count 0 x 10¢ 1-20 x 108 > 20 x 108
% of Subjects 3.3% 75% 21.7%
Statistics Log-Mean  SD Log-Mean SD Log-Mean SD
Log-Serum Zinc 0.4 0.52 0.39 0.56 0.52 0.56
Log-Seminal Zinc 0.17 1.65 0.39 0.55 0.25 0.46
Log-Sperm Count 0 - 0.70 0.35 1.48 0.20
Volume(ml) 2 0 2.91 1.44 2.61 1.26
% Motility 0 - 44.00 18.73 62.69 12.35
% Headpiece
Abnormality 0 - 25.22 15.11 19.23 10.96
% Midpiece
Abnormality 0 - 15.44 10.49 15.38 6.28
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Table 3. Relationship between seminal and
serum zinc concentrations and other parameters
of semen quality

Variable 1 Variable 2 r-value p-value
Log-Seminal
Zinc Log-Age 0.02 0.92
' Log-Serum Zinc  0.40 <0.001
" Log-Sperm Count 0.02  0.87
y Volume 0.09 0.48
y % Motility 0.07 0.61
' % Headpiece
Abnormality 0.16 0.22
' % Midpiece
Abnormality -0.08 0.53
Log-Serum Zinc Log-Age -0.13 0.36
" Log-Sperm Count 0.22 0.09
y Volume 0.00 0.97
y % Motility 0.13 0.34
. % Headpiece
Abnormality -0.01  0.95
' % Midpiece
Abnormality -0.17  0.19

Significance set at p <0.05

Table 4. Relationship between seminal and serum
zinc concentrations and other parameters of semen
guality among the normospermic group

Variable 1 Variable 2 r- value p-value
Log-Serum Zinc Log-Seminal Zinc 0.59 <0.05
" Log-Sperm Count 0.09 0.77
y % Motility -0.46 0.12
y Volume -0.47 0.10
y % Headpiece
Abnormality 0.60 <0.05
y % Midpiece
Abnormality 0.15 0.64
Log-Seminal Log-Sperm
Zinc Count 0.15 0.62
y % Motility -0.57 <0.05
y Volume -0.47 0.10
' % Headpiece
Abnormality 0.84 <0.001
. % Midpiece
Abnormality 0.37 0.22

Significance set at p <0.05.
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Table 5. Relationship between seminal and serum
zinc concentrations and other parameters of
semen quality among the oligospermic group

Variable 1 Variable 2 r-value p-value
Log-Serum Zinc Log-Seminal
Zinc 0.38 <0.01
" Log-Sperm
Count 0.09 0.57
Y % Motility 0.07 0.64
y Volume -0.03 0.85
y % Headpiece
Abnormality -0.17  0.27
' % Midpiece
Abnormality -0.26  0.08
Log-Seminal Log-Sperm
Zinc Count -0.08 0.61
y % Motility -0.01 0.95
y Volume -0.14  0.37
. % Headpiece
Abnormality -0.04 0.81
" % Midpiece
Abnormality -0.14 0.35

Significance set at p<0.05

(r=0.40, p <0.05 and_r=0.6; p<0.01) respectively.
Table 3. All other semen quality parameters
showed no significant correlation with either
serum or seminal fluid zinc concentrations.
Correlation studies (tables 4 & 5) between
either the serum or seminal fluid zinc
concentration and other parameters of semen
guality for each of the subject groups,, showed
that in the normospermic group, both serum
and seminal fluid zinc concentrations had
significant positive correlation with the
percentage headpiece abnormality (r = 0.60; p
< 0.05 and r = 0.84; p < 0.01) respectively.
However, a significant negative correlation
exists between seminal zinc level and
percentage motile spermatozoa (r= 0.57, p <
0.05).

Discussion

Frequency distribution of all the measured
variables was non-guassian i.e. skewed,
necessitating a log-transformation. This agrees
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Table 6. Relationship between seminal and serum
zinc concentrations and other parameters of semen
guality among the oligospermic subgroup (SG-1)

Variable 1 Variable 2 r-value p-value
Log-Serum Zinc Log-Seminal
Zinc SG-1 0.39 <0.02
" Log-Sperm
Count SG-1 0.15 0.37
y % Motility SG-1  0.09 0.61
y Volume SG-1 0.08 0.65
y % Headpiece
Abnormality SG-1 -0.17 0.30
y % Midpiece
Abnormality SG-1  -0.29 0.07
Log-Seminal Log-Sperm
Zinc Count SUBGRP-1 -0.08 0.62
y % Motility SG-1  -0.05 0.78
y Volume SG-1 -023 0.16
y % Headpiece
Abnormality SG-1  0.02 0.89
. % Midpiece
Abnormality SG-1 -0.14 0.35

Significance set at p < 0.05; abnorm -abnormality

with findings of Solberg that distributions of
most biological data are often skewed?. Mean
seminal zinc level was not significantly
different in the three study groups i.e.
nomospermic, oligospermic, and azospermic
subjects. This finding is contrary to the earlier
reported decreasing order of seminal zinc level
among these groups by Stanwell-Smith et al*?,
who stated that infertile normospermic subjects
had higher mean concentration of seminal zinc
than infertile oligospermic subjects. The
finding is also contrary to that of Ali et al, who
reported that the level of seminal zinc is greater
in infertile oligospermic subjects than in
azospermic infertile subjects?®. Significant
positive correlation between serum and seminal
zinc concentration in this study is similar to
the findings of Mohan et al%, but contrary to
that of Ali et al?®. This positive linear
relationship can be explained by zinc
distribution in the body?#. Prostate cells have
affinity for zinc while the main source of
seminal zinc is blood. Any loss or decline in
seminal zinc during ejaculation would be
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replaced by prostatic secretion. Thus any
decrease in blood or plasma zinc will result in
decline in seminal zinc®?°, These findings
about body zinc distribution have been
reported by other workers!?223-32,

The finding of a significant negative correlation
between seminal zinc concentration and
percentage motility among the infertile
normospermic subjects in this study is similar
to that of Carreras and Mendoza®, Sorensen et
al*4. It is however in disagreement with Senada
and Yoshida who reported that normospermic
subjects with low seminal zinc have reduced
sperm motility but no significant correlation
between these two parameters among their
oligospermic group. Available reports on the
relationship between seminal/serum zinc levels
and spermatozoa headpiece abnormality are
contradictory. In this study, a significant
correlation was observed between both serum
and seminal zinc levels and percentage
headpiece abnormality among the
normospermic group. This is in line with
finding of Wong et al*® but contrary to that of
Fuse et al®®, and Ali et al. It has also been
explained by Sorensen et. al.** that the sperm
head accumulates high concentration of zinc
which is needed for chromatin stability. No
significant correlation was observed between
serum or seminal zinc and other parameters
of semen quality in the oligospermic patients
in this study, an observation similar to that of
Eggert-Kruise®*. Also in this study, no
significant correlation was found between
seminal zinc level and sperm count at either
the different group levels or for total subjects,
which is similar to the findings of Stanwell-
Smith et al*®* who reported that a significant
positive correlation can be found between
seminal zinc and sperm count only in fertile
but not in infertile subjects.

Finally, from this study;, it is obvious that semen
analysis remains an indispensable tool in
investigating male infertility and zinc is one of
the major components that determine semen
guality especially in the normospermic infertile
subjects. A high positive correlation exists
between serum and seminal zinc
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concentrations. We thus advise that routine zinc
analysis be incorporated as complementary test
in investigating male infertility especially in the
normospermic group as this will enhance
prognosis and treatment in those with zinc
deficiency and serum zinc could serve as
substitute to seminal zinc assay.
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