Trace Elements in Serum and Seminal Plasma and Their Relationship to
Infertility in Iraqi Males
*Nahla M Tawfiq **Zina A Marrow **Basil Y Salah

Abstract
Background: Environmental chemicals are thought to
adversely affect human reproductive function.
Objective : To estimate the concentration of cadmium(Cd)
, lead ( Pb ) and Zinc ( Zn ) in serum and seminal plasma
among infertile men .
Methods: A sample of 70 infertile men was investigated.
The relationship of trace elements concentration in serum and
seminal plasma was studied in relation to sperm density,
motility and sperm count.
Results: Except for Zinc the concentration of (Pb) and (Cd)
were generally higher in serum than in seminal plasma. The
mean concentration of (Zn) in seminal plasma was more than

25 times higher than in serum There were no statistical
significant differences observed in the serum and seminal
plasma levels of trace elements among the normospermic ,
oligospermic and azoospermic.
Conclusion: It seems that no significant relationship
between these trace elements and the clinical classification of
the infertile men was noted. Without considering
environmental conditions of life and work, way of nutrition
smoking and other possible factors, this study does not
present great value.
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semen quality in men (8).Although experimental data
indicated the presence of both Pb and Cd in the seminal
fluid and spermatozoa of infertile subjects, no
information was presented regarding possible
occupational exposure to Pb or Cd in the population
studied(9).
Zinc (Zn) in human semen seems to play an important
role in the physiology of spermatozoa it is perhaps the
most critical trace mineral for male sexual function. It is
involved in virtually every aspect of male reproduction
including the hormone metabolism, sperm formation
and sperm motility (10) , However, there has been some
controversial debate about the manner in which (Zn)
may influence the structure, motility and survival of
spermatozoa (11). Several studies showed the multiple
functions of zinc in semen. Human spermatozoa are
endowed with zinc-rich prostatic fluid during the
sequence of ejaculation (12) which implies that zinc may
affect. Spermatozoa during the immediate postejaculatory periods (13). The present study is aimed to
measure the elemental levels (Pb, Cd and Zn) of human
seminal plasma and serum in infertile subjects and the
correlation of such elements with parameters of semen
quality in the same subjects.

Introduction:
here is increasing interest in the possible adverse
effects of environmental factors on reproduction
capacity in men, which is mainly due to a
decrease in sperm density noted in the general
population over the past decades (1). Until very recently,
the identification of male infertility depends principally
on semen analysis (sperm count & motility).
Semen could vary qualitatively and quantitatively with
age, illness, sexual activity, and diet of the subject,
many recent studies have been concerned with the
biochemistry of semen (2,3).The physiologic role of these
elements in relation to male infertility is still not fully
understood (4).Cadmium (Cd) is highly toxic metal for
humans, it is pervasive in the human environment and
accumulate in the human body over a lifetime.
The biological half-life of Cd in the human body is
estimated to be about 10-20 years (5).
The concentration of Cd in serum is regarded as the
best biological indicator of recent exposure to Cd.The
majority of information concerning the adverse effects
of Cd on male reproductive capacity is related to
experimental animal studies while data in human
subjects are inconclusive (6).Lead (Pb) is inevitably
present in the human environment and is known to be
toxic agents which accumulate in the human body over
a lifetime (7) Recent studies showed that long-term
moderate exposure to Pb can considerably reduce
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Methods
The study was carried out in 70 adult male aged 30-47
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years during their attendance at the infertility clinic in
Al-Elwiya maternity teaching hospital and private
Laboratories for a period of six months (Oct.2000 –
March2001).
Data on age, medical and sexual history of the subjects
were collected with the assistance of a physician.
Before sample collection, the subject had to abstain
from any form of sexual activity for at least 3 days.
Semen samples were collected by masturbation, and the
entire ejaculate was passed into sterile graduated
centrifuged container for their volume measurement.
The seminal plasma was separated from the
spermatozoa by centrifugation at 3000 r.p.m for 10 min
at room temperature (22-25 Co).
An aliquot of the seminal plasma was carefully
decanted into a metal free plastic khan tubes (washed
thoroughly with 1% nitric acid and rinsed properly with
de-ionized water), and stored at -20Co until required for
analysis.
According to the number of sperm (world health
organization guidelines) (14), the samples were classified
into 3 groups:
n > 40 x 106 sperm/ml
n < 40 x 106 sperm/ml
n=0

Normozoospermic
Oligozoospermic
Azoospermic

Group (1)
Group (2)
Group (3)

The ejaculate and venous blood were sampled between
8 a.m. and 12 a.m. for each subject.
The seminal plasma elements (Cd, Pd and Zn)
measurements were performed by a method which
includes deproteinization of seminal plasma with nitric
acid, followed by Jenway 6100 spectrophotometer
(model 6100 serial no 3000, frequency 50/60 HZ, U.K.
England) according to the methods described by
Shibata for zinc analysis (15).
The seminal plasma Cd and Pb measurements were
performed by electrothermal atomic absorption
spectrometry described by Jurasovic and Telisman (8) .
All measurement of serum and seminal plasma were
performed in duplicate, and median values were used
for the calculations. Statistical analysis was performed
by using t-test with (p < 0.05) level of significant.

Results
Table- 1 shows the elemental content of the three
groups of infertile men, and because the levels of serum
and seminal plasma elements showed a skewed
distribution within the groups, all data are presented as
median and range.
Except for zinc, cadmium and lead occur in much lower
Concentrations in seminal plasma than in serum. In
general, the elemental content of seminal plasma is
considerably lower than reported values for human
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semen. This is due in part to the fact that sperm are very
rich in proteins and enzymes, and therefore require an
abundance of essential elemental nutrients for normal
physiologic activity.
The concentrations of lead in serum or seminal plasma
did not appear to have any correlation with the sperm
parameters studied. Statistical evaluation of lead
concentration in serum and seminal plasma among the
three groups reflected no statistically significant
variation (p < 0.05) in relation to infertility
classification.
Cadimum concentrations in seminal plasma for the
three groups did not show significant differences ( p >
0.05 ). A significant correlation was observed between
serum Cd and seminal plasma Cd in oligozoospermic
men but not in normospermic and azoospermic.
The concentration of zinc in seminal plasma was about
25 times higher than in serum. Zinc concentration in
both serum and seminal plasma was lower in
oligospermic and azoospermic than in normospermic.
Zinc and lead concentrations in seminal plasma
correlated weakly with the fertility status.
Our results show a considerable scatter of individual
seminal plasma trace element levels for the same level
of serum trace elements .No significant differences
occurred in the levels of trace elements in
normozoospermic, oligospermic and azoospermic in
both serum and seminal plasma. Seminal plasma, like
human serum, appears not to be a good indicator of
elemental status due to homeostatic regulatory
mechanisms. No correlation was found between serum
trace elements and seminal plasma trace elements in the
three groups of infertile men.

Discussion:
The seminal plasma has the important function as a
vehicle for the transportation of the spermatozoa
through the epididymis, the vas deference, and urethra
and into the vagina (16, 17).One factor influencing
function of the seminal plasma on the sperm
metabolism is the trace elements content (18).
Zinc is perhaps the most critical trace element for male
sexual function (19). It is involved in virtually every
aspect of male reproduction (20). Most reports contradict
each other in relating human sperm count to seminal
zinc content; some of them (including our study) have
found no significant correlation between zinc
concentrations in serum and seminal plasma and sperm
density or motility (21).
The lack of correlation between zinc concentrations in
serum, seminal plasma and fertility classification found
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in our study suggests that biochemical complexity of
seminal plasma attempts to perform such simple
correlations between seminal plasma serum and
andrological parameters are likely to produce
inconsistent results.(19) Although experimental data for
animals have indicated that both lead and cadimium can
reduce male reproduction capacity very few data are
available regarding the possible reproductive effects of
Pb and /or Cd in men(22).Relatively few studies have
shown that Cd has a primary effect on the testicular
vasculature and possibly exerts a secondary action by
modifying the effects of endogenous testosterone,
which may be attributed to the occupation and
inactivation of protein – SH groups and its interference
with the necessary enzyme system involved in
testosterone synthesis(23).
A recent study has shown that exposure to Pb can
slightly increase testosterone in serum and significantly
decrease sperm count, progressive motility of sperms,
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and parameters of prostate function, and can slightly
increase abnormal sperm morphology,Whereas Cd only
decreased sperm motility and increased abnormal sperm
morphology(24).The present study have shown a
relatively poorer correlations of serum-Pb and serum –
Cd with seminal plasma of Pb and Cd in the three
groups of men.
The three elements (Zn, Cd and Pb) reflected no
statistically significant differences among the three
groups.
Further research is required to gain a clearer
understanding of data on the correlations of trace
elements in serum and seminal plasma with parameters
of semen quality in the same subjects, as well as the
influence of age, smoking habits which are associated
with reduced semen quality (25) and alcohol
consumption which was beyond the scope of the
present investigations.

(Table 1)
Median and Range Values of Cadmium (Cd), Lead (Pb), and Zinc (Zn) in the Serum and
Seminal Plasma of the Infertile Men wth Normospermic, Oligospermic and Azoospermic
Azoospermic
n=23

Oligospermic
n=25

0.97 ( 0.4 - 2.7 )

0.81 ( 0.2 - 2.1 )

Normospermic
n=22
0.61 ( 0.17 - 1.67
)

1.92 ( 1.2 - 2.4 )

1.51 ( 1.1 - 1.98 )

1.31 ( 0.98 - 2.1 )

14.8 ( 6.1 - 18.2 )

14.1 ( 4.9 - 17.4 )

88.6 ( 80 - 251 )

87.1 ( 74 - 209.1 )

12.4 ( 4.3 - 16.7 )
82.6 ( 61 – 194.2
)

166 ( 140 - 275 )

171 ( 151 - 288 )

5.8 ( 0.81 - 14.2 )

6.2 ( 0.9 - 15.7 )

References

Serum
Seminal
Plasma

Cd Mg/L

Pb Mg/L

198 ( 185 - 302 )

Serum
Seminal
Plasma

7.4 ( 1.1 - 16.7 )

Serum

Zn mg/L

influence on semen parameters. Ginekol Pol. 2002;
73: 449 – 53.
7. Telisman S., Jurasovic J., Pongracic J. Relationships
between seminal fluid lead and characteristic
indicators of lead exposure in men. Heavy metals.
1993; 1:14 – 17.
8. Jurasovic J., Telisman S. Determination of lead and
cadmium in human seminal fluid. Journal of
analytical atomic spectrometry. 1993; 8:419 – 25.
9. Chia SE, Xu B., Ong CN. Effect of cadmium and
cigarette smoking on the human semen quality. Int J.
fertile menopausal stud. 1994; 39 (5):292 – 98.
10. Keitlo A. Function and mechanism of zinc
metalloenzymes. J Nutr. 2000; 130: 1437 – 46.
11. Hunt CD., Johnson PE. Herbel J., Muller LK.
Effects of dietary zinc depletion on seminal volume

1. Macleod J., Gold R.Z. The male factor in infertility
and fertility. J. Urol., 1999; 66:436 –49 .
2. Andrade – Rocha F.T. Study on the sperm
characteristics in polyzoospermia semen. Ker.Bras.
Ginec. Obstet ., 1994; 16: 77 – 79.
3. Andrade – Rocha F.T. Study on the seminal acid
phosphatase activity in semen. Reproducao., 1993;
8: 32 – 36 .(Abstract)
4. Fadi R.Abou – Shakra. The role of trace elements in
male infertility. Fertil Steril., 1989; 52: 307 – 10.
5. Telisman S., Jurasovic J. Cadmium in the blood and
seminal fluid of exposed adult male subjects. Int
Arch Occup Environ Health. 1997; 70: 243 – 48.
6. Kasperczyk A., Dziwisz M. Lead and cadmium

Al-Kindy Col Med J2007; Vol4 (1)

Elements
Seminal
Plasma

13

Original Article

Trace Elements in………………………………………………

12.

13.

14.

15.

16.

17.

Nahla M Tawfiq et al
18. Wong W.Y, Flik G. , Groenen P.M., Swinkels DW.
The impact of calcium, magnesium, zinc and copper
in blood and seminal plasma on semen parameters in
men. report toxically 2001; 15 (2): 131 – 36.
19. Favier A.E. The role of zinc in reproduction. Biol
Trace Elem Res. 1992; 32: 363 –82.
20. Prasad A.S. Zinc in growth and development and
spectrum of human zinc deficiency. J.Am. Coll.
Nutr 1988; 7:377 – 84.
21. Madding CI. Jacob M, Ramsay V.P., Sokol R.Z.
Serum and semen zinc levels in normospermic and
oligospermic men. Ann Nutr Metab. 1986; 30: 213.
22. Keck C., Bramkamp G., Behre HM. Lack of
correlation between cadmium in seminal plasma and
fertility status. Reprod Toxical ., 1995; 9:35 – 40 .
23. Chung AS, Mains P.D. Differential effect of
cadmium on GSH – peroxides activity in the leydig
and the sertoli cells of rats testis. Biochem
pharmacol., 1987; 36:1367 – 72 .
24. Oldereid N.B, Thomassen Y., Purvis K., Seminal
plasma Pb, Cd and Zn in relation to tobacco
consumption. Int J Androl., 1994; 17:24 – 28.
25. Kungzle R, Muller MD , Hanggiw , Birkhouser M et
al .Semen quality of male smokers and non-smokers
in inertial couples .Fertil – Steril., 2003; 79 (2) : 287
- 91

and sperm morphology in young men. Am J clin
Nutr. 1992; 56:148 – 57.
Fuse H., Kazama T., Ohta S. Relationship between
zinc concentrations in seminal plasma and various
sperm parameters. Int. ural nephrol 1999; 31(3):
401 –08.
Lin Yc., Change T.C. , Tseng Y.J., Lin Y.L.
Seminal plasma zinc levels and sperm motion
characteristics in infertile samples. Chang – Keng –
I – Husch – Tsa – Chia . 2000; 23(5): 260 – 66
.(Abstract)
World Health Organisation. Who laboratory manual
for the examination of human semen and sperm –
cervical mucus interaction, 3rd edn. Cambridge
university press. 2000, pp 3-72.
Shibata
S.,
Chelales
in
analytical
chemistry.IN:Henry RJ, Canon DC, and Winkelman
JW.Clinical Chemistry,principle and technics.
Harper and Row publisher second edition, 1974;
639-755.
Macomber D., Sanders M.B. The spermatozoa
count. Its value in the diagnosis, prognosis and
treatment of sterility. N. Engl. J. Med. 1998;
200:981 – 4.
Zopfgen A., Priem F., Sudhoff F. Relationship
between semen quality and the seminal plasma
components. Hum. Reprod . 2000; 15(4): 840 –45.

Al –kindy Col Med J 2007; Vol.4 (1): p 14
* From the Department of Medical Biochemistry
College Of Medicine- Al Mustansyria University
** From College of Medicine Al-Mosul University.
Address Correspondence to:
Dr. Nahla majeed Tawfiq
Received 13th July .2005 Accepted 13th July 2005.

Al-Kindy Col Med J2007; Vol4 (1)

14

Original Article

