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Effect of the Training to the Levels of the Serum Zn and Cu
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The purpose of this study is to investigate serum levels of zinc and
copper in well-trained male boxers during and after an anaerobic maximal
exercise. Eleven well-trained young male compl eted the exercise protocol.
Blood samples were collected before the exercise, immediately after
exercise and 1 h after the exercise. Serum was analyzed for Zn and Cu
by using inductively coupled plasmaoptica emission spectrometry (ICP-
OES) method. It was observed that the maximal anaerobic exercisedidn't
have a significant effect on the serum levels of zinc and copper in elite
boxers (p > 0.05).
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INTRODUCTION

Zinc is associated with more than 200 enzymatic systems. It isinvolved in the
synthesisof nucleic acids, protein synthesis, growth inflammatory syndromes, testo-
sterone secretion and cerebral function. The systemic availability of zinc in tissues
is highly influenced by the balance of anabolic and catabolic processes regulating
the renewal of soft and skeletal tissues. Most of the body zinc content is present in
muscle (60 %) and bone (30 %). No hormone has been identified in zinc metabolism
specificaly and uniquely, but Mg-and Ca-regulating hormones may effect zinc
metabolism directly or indirectly™.

Zinc status has an important effect upon the physical performance. Zinc is
essential for many enzymes involved in energy metabolism during exercise (e.g.,
carbonic anhydrase, lactate dehydrogenase, superoxide dismutase). This trace element
plays arolein tissue repair*®. Because of these reasons, zinc's role in exercise and
itsrelationship to athletic performance are receiving attention. However thereisno
consensus regarding to the blood level s of zinc after the exercise. Some researchers
claimed that blood zinc level was depleted after the exercise while others alarmed
the opposite’. Low blood zinc levels were reported in professional football players
who participated in a daily physical training program of progressively increased
workloads’. During exercise, zinc may be redistributed from lessto more metaboli-
cally active tissues. Runners were found to have lower blood zinc levels but higher
red blood cell zinc concentrations, possibility suggesting a redistribution of zinc
during exercise®. Dekker's et al.” reported that zinc levels in sportmen's plasma
involved in anaerobic training were significantly higher when it was compared to
aerobic activity.
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Copper is present in more than 30 enzymes in the body. About 23.3 % of an
adult's total body Cu is found in muscle. Copper is a critical nutrient involved in
many aspects of energy metabolism and an important component for the synthesis
of hemoglobin, myoglobin, cytochromes and some peptide hormones. It isalso the
cofactor of proteinsinvolved in redox processes, such asmitochondrial cytochrome
oxidase. PlasmaceruloplasminwhichisaCu-transport proteinisal so an oxidoreductase’.

The studies reveal that there is no correlation between the copper deficiency
and the physical exercise taken®®. In this study, serum levels of Zn and Cu before
the exercise, immediately after the exercise and 1 h after maximal anaerobic (75 %)
exercise were investigated in elite boxers.

EXPERIMENTAL

Eleven male subjectswho are Turkish national boxers participated to this study.
The median age of the participating subjects was 20.20 + 1.23 (year) ranging from
180 22. The other physical characterigtics of the subjects were asfollows (mean + SD):
weight (Kg) 72.20 £ 16.18 (range 48-101), height (cm) 175.60 + 6.90 (range 163-
188).

Exerciseprotocol: The participantswere subjected to al1.5 h, 80-100 % density
conditioning and technical exercise (75 % anaerobic maximal exercise).

Blood sampling: Blood samples were drawn from the antecubital vein of the
subjects right before, immediately after and 1 h after exercise.

Sample preparations and measurements. On the 1 mL blood samples was
added 2.0 mL HNO; and the samples were digested in Berghof/Microwave Digestion
system MWS-3 microwave apparatus. The microwave were kept at 160 °C for 5min
and at 190, 100 and 80 °C for 10 min each. The totally digested samples were
diluted to 10 mL with the addition of deionized water 18.3 mohm cm. Zinc and
copper were analyzed directly using inductively coupled plasma optical emission
spectrometry (ICP-OES, Perkin Elmer, Optima 5300 DV, USA).

Statistical analysis. Statistical analysis was performed with SPSS Ver. 15.0
for Windows. Statistical significance was set at p < 0.05 (with 95 % confidence
levels). Statistical significance was set at p < 0.05. Data are expressed as mean +
SD. One-Sample Kolmogorov-Smirnov test was performed for the normal distri-
bution. For paired samples, student's t-test was used.

RESULTSAND DISCUSSION

Beforetraining, immediately after training and after 1 h training maximal loading
(anaerobic) in serum zinc levels, respectively were found to be 53.84 + 26.89, 56.84
+ 26.97 and 45.56 + 17.66 mg/L (Table-1). These values for copper were 22.85 *
9.79, 25.03 £ 9.32 and 23.63 + 8.43 mg/L (Table-1).

It was observed that the application of maximum load anaerobic exerciseto the
elite boxers caused no significant changein their copper and zinc serum levelsjust
after the exercise and 1 h after the exercise as regards to their pre-exercise values
(p > 0.05) (Table-2).
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TABLE-1
COPPER AND ZINC LEVELS BEFORE, JUST AFTER AND
ONE HOUR AFTER THE EXERCISE

Variables N (X) (gL Standard deviation
Before training 11 53.84 26.89
Zn Just after training 11 56.84 26.97
1 h After training 11 45.56 17.66
Beforetraining 11 22.85 9.79
Cu Just after training 11 25.03 9.32
1 h After training 11 23.63 8.43
TABLE-2

p-VALUES OF THE SERUM METAL
LEVELS BETWEEN VARIOUS TIMES

Metals Test group p (> 0.05)
Before and just after the exercise 0.726
Zinc Before and 1 h after the exercise 0.419
Just and 1 h after the exercise 0.379
Before and just after the exercise 0.346
Copper Before and 1 h after the exercise 0.707
Just and 1 h after the exercise 0.128

Copper isacritical nutrient involved in many aspects of energy metabolism. It
is needed for proper utilization of Fe and protection against oxidative damage to
cells'*™,

Dressenp Dorfer and Sockolov* reported no difference between male runners
and non-running control subjects (15.1 vs. 14.7 ymol/L). Although some workers
claimed that the level of copper in blood increases' as aresult of physical activity,
there is no consensus here as well, asin zinc. Resina et al.™ found that the serum
copper levels were lower in athletes between elite athletes and 24 control groups.

Zinc isan essential micronutrient for human body. Acute zinc deficiency results
loss of weight, exhaustion, loss of endurance, osteoporosis and increase in viscosity
of blood™*.

Van Loan et al."” found that isokinetic extension resulted a decrease of 67 % in
plasma zinc levels which cause a significant decrease in muscle strength and total
work capacity.

Rodriguez Tuya et al.’ reported a higher plasma-Zn level in anaerobic (judo
and fencing) than aerobic (cycling and endurance). There are also studiesin literature
indicating that zinc levels remained unchanged after exercise. A study reported that
the serum zinc levelsin rats subjected to heavy exercise did not change®. In another
study it was claimed that sub-maximal exercise did not effect the plasma zinc levels*.

The reason why the Cu serum level didn't show any change with exercise may
be due to exercise was anaerobic. Copper is present in cytochrom oxidase enzyme
and carries electrons to oxygen during glucose metabolism. In aerobic exercise
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there is no need for outside oxygen. That explains the fact that the serum copper
levels remains highly stabile during an anaerobic exercise.

The reason for not observing any significant change during anaerobic exercise
may be attributed to the fact that there was enough zinc content in the body to meet
the demand. There are also studiesin literature showing that blood copper and zinc
levels do not change with exercise'®®. Therefore the results obtained in this study
are in good accordance with literature.

Conclusion

This study revealed that there were not any significant changes in the serum
zinc and copper levels of elite boxers before, just after and 1 h after the exercise.
The results showed that the zinc and copper content of the body were enough to meet
the demand and there was no need to supplements after the maximum |oad anaerobic
exercise.
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