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Serum Zinc and Copper Changes in Male Infertility
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Abstract:

Objective: The aim of this study to detect the correlation between trace elements such as zinc, copper and
spermatogenesis, sperm viability and motility.

Methodology: Serum and semen samples were collected from one hundred twenty patients with age ranged (20-
50 years) attending the high institute for Embryo Research and Infertility Treatment/ Baghdad University, in
addition to thirty fertile males their age comparable to that of patients. The period of this study was from June
2004 until the end of October 2004.

Results: The result of routine seminal fluid analysis of all infertile males was divided according to WHO, (1999) limit
into four groups: Asthenospermia(A), Asthenoteratospermia(AT), Oligoasthenoteratospermia OAT and
Azoospermia(Azoo), each group includes thirty patient. Results showed highly significant decrease in serum zinc
concentration in different infertile groups compared to control group, and a slight increase in serum copper
concentration in different infertile group. With advancing age, all the infertile groups, as well as the control group,
had a slight decrease in serum concentration of zinc, and a slight increase in serum copper concentration.
Recommendations: Further studies are needed to evaluate the levels of different biochemical parameters in
seminal plasma of different infertile groups.
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Introduction:
ale infertility, the inability of a man
to produce a pregnancy in a
woman, is often caused by
measurable defects in sperm function or sperm
concentration .

Approximately 20 % of cases of infertility
entirely due to a male factor, with an additional
30 % of cases involving both male and female
factors (2), therefore, roughly one half of
infertile unions involve male factor infertility ©.
Sperm concentration may be declining
worldwide over the last half century which may
be related to increase of stress, lifestyle
changes and environmental contaminates such
as heavy metals, pesticides and hormone
altering chemicals “.

On the other hand, certain substances such
as zinc, calcium, magnesium and copper play an
essential role in spermatogenesis and fertility
®) These elements called mineral elements
which are frequently classed as either
macronutrients or micronutrients  (trace
elements), depending on the amount of each
that is needed in the diet °. A large number of
trace elements are recognized as essential
sperm nutrients, they act independently or
together in human sperm metabolism .
Dietary requirement of most of them are met
by balanced diet, but certain population groups
and specific diseases are likely to be associated
with deficiency of one or more of those trace
elements 9.

So, according to the relationship between
zinc and copper with the correlation between
these elements and the spermatogenesis,
sperm viability and motility, the aim of this
study is to find the role of serum zinc and
copper changes among different infertile
groups in comparison with fertile men.
Methodology:

Serum and semen samples were collected
from one hundred twenty patients with age

ranged (20-50 vyears) attending the high
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institute for Embryo Research and Infertility
Treatment/ Baghdad University, in addition to
thirty fertile males their age comparable to that
of patients. The period of this study was from
June 2004 until the end of October 2004.

Routine seminal fluid analysis was done
and the result of seminal fluid analysis of all
infertile males was divided according to WHO
19 imit into four groups: Asthenospermia(A):
Percentage of normal sperm motility < 50 %.,
Asthenoteratospermia(AT): Normal sperm
motility < 50 % and normal sperm morphology
< 30 % . Oligoasthenoteratospermia(OAT):
Sperm concentration < 20 million / ml, Normal
sperm motility < 50 % and normal sperm
morphology < 30 % . , Azoospermia(Azoo) : No
sperm in the ejaculate., each group includes
thirty patient.

The serum samples were analyzed for zinc
& copper by flame atomic absorption
spectrophotometry ( Schimadzu AA646 ) "

Patients were evaluated by full medical
history to exclude any existing systemic
diseases that may affect the parameters to be
diagnosed particularly diabetes, hypertensive,
liver disease, renal disease, cardiac disease and
chronic drug intake, otherwise the patient was
excluded from this study.

Computerized statistical analysis were
performed using SPSS (statistical package of
social science), version 10.5. Frequency
distribution percentage and mean t standard
error of the mean (S.E.M.) or selected variables
were done first. The statistical significance of
difference in the mean between more than two
groups was assessed using one way analysis of
variance (ANOVA) test .P value less than the
point 0.05 level of significance was considered
statistically significant™?.
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Results:

The results of serum zinc concentration determination in different infertile groups A, AT, Azoo
and OAT revealed that there was a highly significant decrease (p<0.01) in serum zinc concentration

compared to control group as shown in table ( 1) and Figure (1).

In relation to the age of subjects, results showed that there was a slight decrease in the serum zinc

concentration in control, A, AT, OAT and Azoo groups with age increase (table 2).

Table 1. The changes in mean % S.D of serum biochemical parameters in control and different infertile

groups
Groups Zn Cu
umol/L umol/L
Control 14.5+¥1.5 17+1.6
*E 17.6+3.5
AT 6.5+1.4
Az00 *k 18+2.7
7.3+1.06
A *E 18.6+1.5
7.9+1.2
*E 17.2+2
OAT 6.310.9

* Statistical significant (P < 0.05).
** Highly significant (P <0.01).

C : Control fertile men (n=30)., A : Asthenospermia ( n =30 )., AT: Asthenoteratospermia (n=30).

Azoo: Azoospermia ( n =30 )., OAT : Oligoasthenoteratospermia ( n =30 ).
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Figure 1. Serum zinc concentration of control and different infertile groups.
** Highly significant (P <0.01).
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Table 2. Difference in mean = SD of serum zinc concentration umol/L

different age groups
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between different groups in

Age/Years C A AT OAT Azoo
20-29 14.8+1.5 8.2+0.8 7.4%1.1 6.5+0.6 7.510.9
30-39 14.7£1.8 7.9+1.3 6.5+1.3 6.1+0.9 7.411.2
40-49 13.8+1.2 7.8%1.5 5.8%1.5 610.9 7.0£1.0

In table (1) and Figure (2), there is a slight increase in serum copper concentration in all the
studied groups, and it was more obviously in Asthenospermic patients followed by Azoospermic patients
when compared to control group, but statistically this increment was not significant ( p>0.05).

On the other hand, the copper concentration showed a slight increase in control, A, AT, OAT and
Azoo groups with increasing age of subjects although, these increment was not significant statistically

(p>0.05), as shown in table (3).
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Figure 2. Serum copper concentration of control and different infertile groups.

Table 3. Difference in mean +SD of serum copper concentration umol/L between different groups in

different age groups

Age/Years C A AT OAT Azoo

20-29 16.4%+1.5 17.9%+1.2 16.6+3.7 16.6+1.4 17.5+2.8

30-39 17.1+1.5 18.8+1.1 17.913.6 17.1+1.9 18.5%+2.9

40-49 17.3+1.9 19.1+1.8 17.943.5 17.3%2.2 17.9+2.6
Discussion: these findings could be related to nutritional

In the present study results showed highly
significant decrease in serum zinc concentration
of different infertile groups when compared
with control group. The possible explanation for
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and / or conditional factors.
mild to
moderate zinc deficiency common in several

Regarding nutritional factors,
developing countries, because the commonly

consumed staple foods have low zinc contents




and are rich in  phytates (inositol

phosphates),cellulose, hemicellulose and other
dietary fibers which inhibit zinc absorptionm).
Thus, the prevalence of zinc deficiency is likely
to be high in a population consuming large

quantities of cereal (14.15)

proteins Reports
showed that zinc deficiency known to exist in
several areas of the Middle East as Egypt, Iran,

(16, 17),

Syria, and Turkey ; the reason may be
attributed to dietary habits prevailing in these
countries. Similarly, in Irag most of the
population consumes large amount of bread,
rice, cereal proteins, grains and vegetables
which
compounds which form complex substances
with

absorption with low meat, fish and poultry

contain phytic acid and organic

zinc, rendering it unavailable for
product in their meals, while conditional factors
including: alcoholism, malabsorption, chronic
renal failure and chronically debilitated diseases
are known to be predisposing factors for zinc
deficiency *®. It is clear that the mean serum
zinc concentration showed highly significant
decrease in all infertile groups when compared
to control group. Zinc plays an important role in
physiology,
impaired male fertility because testosterone
| (19)'

reproductive zinc  deficiency
synthesis is dependent on dietary zinc leve
and as the testosterone has an important role
in spermatogenesis and promotion of sexual

20 5o the deficiency of

maturation at puberty
zinc is characterized by decreased testosterone
%21) |n addition, the

prostate and semen are one of the tissues and

levels and sperm count'

fluids which are rich in zinc, and are sensitive to

)

zinc depletion # ), zinc is most critical trace

mineral for male sexual function, it is in virtually
involved every aspect of male reproduction

including hormone  metabolism, normal

testicular development, sperm formation,

sperm motility, prevention of spermatozoa

and in
9,23)

degradation, sperm  membrane
stabilization '
study that

concentration was significantly correlated with

and this is supported by other

showed seminal plasma zinc

sperm density, motility and viability between

fertile and infertile groups™?.
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In our study results revealed slight
increase was recorded specially with Azoo and
A groups, this may be related to the reduction
in the zinc concentration, since both of them
are absorbed in the small intestine ® and
normally zinc inhibits copper absorption **, this
gives a chance to the copper to be absorbed all
mostly completely.

Age also plays a role in decreasing serum
this effect

attributed to the decline of dietary zinc intake

zinc concentration; has been
with advancing age 2% The low zinc intake in
elderly people is probably related to the
increase of preference to cereal proteins,

decreased energy intake, low income and
disease status ?”" In Iraq, these factors are at an
increasing rate and expected to be more
prevalent, because of the economic sanction
imposed by the United Nations on our country
for several years. On the other hand, the copper
concentration also increased in all subject
groups with the increasing of age, this may be
related to the reduced zinc intake. Thus,
estimation of serum copper concentration
could be a helpful indicator of zinc status; these
findings are in agreement with other reports %*
») that proved that there

relationship between serum zinc concentration

is an inverse
and serum copper concentration in old ages.

Recommendations:
1. Further studies are needed to evaluate the

levels of different biochemical parameters in

seminal plasma of different infertile groups.

2. Additional studies are needed to assess the

correlation between these elements and male

reproductive hormones.

References:

1. Internet. (2004): File://A:C8.HTM. Health
Gate. Male infertility.

2. Mosher, W. D. and Pratt, W. F. (1991):
Fecundity and infertility in the United
States: Incidence and trends. Fertil. Steril.,
56:192-193.

3. Sigman, M. and Howards, S.S. (1998): Male
infertility. In: Campbell’s Urology. Walsh,
P.C., Retik, A.B., Vaughan, E.D., Wein, A..



(eds.), 7" Ed. W.B. Saunders Company,
Philadelphia, London, Tokyo. Pp. 1287-1330.

4. Telisman, S.; Cvitkovic, P.; Jurasovic, J,;
Pizent, A.; Gavella, M. and Rocic, B. (2000):
Semen quality and reproductive endocrine
function in relation to biomarkers of lead,
cadmium, zinc and copper in men. Environ.
Health Perspect., 108(1): 45-53.

5. Wong, W.Y.; Flik, G.; Groenen, P.M.;
Swinkels, D.W.; et al., (2001): The impact of
calcium, magnesium, zinc and copper in
blood and seminal plasma on semen
parameters in men. Reprod. Toxicol., 15(2):
131 -136.

6. Anderson, L.; Dibble, M.V.; Turkki, P.R.; et
al., (1987): Mineral metabolism In:
Nutrition in Health and Disease. 17" Ed.
Lippiincott Co. Philadelphia, Torento.USA.

Pp. 69-101.

7. Umeyama, T.; Ishikawa. H.; Takeshima, H.;
Yoshii, S. and Koiso, K. (1986): A
comparative study of seminal trace

elements in fertile and infertile men. Fertil.
Steril., 46: 494-499.

8. Chandra, P.K. and Shakuntla, P. (1985): Trace
element in modulation of immune
responses and susceptibility to infection. In:
Trace Elements in Nutrition of Children.
Veveyl Revan Press, New York. Pp. 87-105.

9. Prasad, A.S. (1988): Zinc in growth and
development and spectrum of human zinc
deficiency .J. Am. Coll. Nutr., 7: 377 — 84.

10.World Health  Organization. (1999):
Reference values of semen variables. In:
WHO laboratory manual for the examination
of human semen and sperm-cervical mucus
interaction. 4" Ed. Cambridge University
Press, Cambridge. Pp. 4-59.

11.Burtis, A.C. and Ashwood, C.E. (1999): Trace

Teitz Textbook of Clinical

Chemistry, 4™ ed. A division of hart court

elements. In:
base and Company. Philadelphia, London.
Pp. 1041-1042.

12.Sorlie, D.E. (1995): Examination and board

Medical

Epidemiology. 1% Ed. Appleton & Lange,

Norwalk, Connecticut. Pp. 47-88.

review. In: Biostatistics and

121

Iragi National Journal of Nursing Specialties, VVol. 26 (2)

13.Milne, D.B. (1999): Trace elements. In: Teitz
Textbook of Clinical Chemistry. Burtis, A.C.
and Ashwood, C.E.(eds), 3" Ed. A division of
hart court base and Company. Philadelphia,
London. Pp. 1029-1055.

14. Larsson, M.; Rossander, H.L.; Sandstrom, B.
and Sanaberg, A.S. (1996): Improved zinc
and iron absorption from breakfast meals
containing malted oats with
phytate content. British Journal of Nutrition,
76: 677-688.

15. Hambidge, K.M. (2000): Human zinc
deficiency. J. Nutr., 130: 13445-13495.

16.Prasad, A.S. (1984):
importance of zinc in human nutrition. Fed.
Proc., 43: 2829 —2834.

17.Whittaker, P. (1998):
interactions in humans. Am.. Clin. Nutr.,
68(1): 4425-446S.

18.Prasard, A.S. (1995): Zinc, An overview
Nutrition, 11: 93 — 99.

19.Prasard, A.S. (1991): Discovery of human

deficiency

reduced

Discovery and

Iron and zinc

zinc and studies in an

experimental human model . Am. J. Clin.
Nutr., 53: 403 — 12.

20.Shaban, S.F. (2005): Male Infertility
Overview. Assessment, Diagnosis and
Treatment.

21.Hunt, C.D; Johnson, P.E.; Herbel, J.L and
Mullen, LK. (1992): Effect of dietary zinc
depletion on seminal volume and zinc loss
on serum testosterone concentration, and
sperm morphology in young men . Am.J.
Clin. Nutr. 56: 148 — 57.

22.Henkel, R.; Bittner, J.; Weber, R.; Huther, F.;
Miska, W. (1999): Relevance of zinc in
human sperm flagella and its relation to
motility. Fertil. Steril., 71: 1138-1143.

23.Gavella, M. and Lipovac, V. (1997): In vitro
effect of zinc on oxidative changes in
human semen. Andro., 30: 317-323.

24. Chia, S.E.; Ong, C.N.; Chua, L.H.; Ho, L.M.
and Tay, S.K. (2000): Comparison of zinc
concentrations in blood and seminal plasma
and the various sperm parameters between
fertile and infertile men. J. Androl., 21(1):
353 -57.



Iraqgi National Journal of Nursing Specialties, Vol. 26 (2)

25.Michael, L.; Janet, L.; Edward, P.; et al.,
(2000): Trace elements, Electrolytes, Amino
acids and Proteins In: Clinical Chemistry .4"
Ed. Awolters Klawer Co. Philadelphia,
London. Pp.326-328, 306-307, 159-164.

26.Lipski, P.S.; Torrance, A.; Kelly, P.J. and
James. O.F. (1993): A study of nutritional
deficits of long-stay geriatric patients. Age
Aging, 22(4): 244-255

27.Prasad, A.S. (1998): Zinc deficiency in
human: A neglected problem. J. Am. College
Nutr., 17: 542-543.

28.Bunker, V.W.; Hinks, L.J.; Lawson, M.S. and
Clayton, B.E. (1984): Assessment of zinc and
copper status of healthy and elderly people
using metabolic balance studies and
measurement of leukocyte concentrations.
Am. J. Clin. Nutr., 40: 1096-1002.

29. Madaric, A.; Ginter, E. and Kadrabova, J.
(1994): Copper, zinc and copper/ zinc ratio
in males: Influnce of ageing. Physiol. Res.,
43(2): 107-111.

122



