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Pharmacological Treatment may Impair Mineral Status in Blood
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Abstract

Some medicines may interact with mineral, with the result that
changes occur in the concentration of minerals and other blood
parameters that are associated with mineral status. Interpretation
of the results of morphological and biochemical blood analyses
therefore needs to take into account the drugs used by patients.
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Hematological and biochemical blood parameters are rather
stable in healthy subjects. However, there are many factors that can
influence mineral status in blood, including diseases, diet, and drugs.
It has been found that several medicines can alter both mineral
concentrations and other mineral-status-related parameters in blood.

In experimental and human studies, it has been shown that
hypotension therapy disturbs zinc status in the body [1]. Some of
our results suggest that indapamide and amlodipine treatment can
decrease zinc concentration in serum and erythrocytes. Moreover,
the decrease in zinc is accompanied by an increase in glucose serum
levels [2]. In our experimental study, we observed that treatment with
indapamide and amlodipine was associated with increased red blood
cell counts and hematocrit values in the serum of spontaneously
hypertensive rats [3]. In patients, high hematocrit could reflect the
increase in red blood cell mass resulting from the reduction in plasma
volume due to treatment with thiazide-type diuretics.

Long-term therapy with captopril and enalapril may lead to
zinc depletion in erythrocytes and monocytes. Preliminary data
suggest that indapamide can cause a slight elevation in blood
calcium levels. Several results indicate that loop diuretics, especially
furosemide, reduce serum calcium and magnesium levels. It has also
been observed that beta-blockers may induce hypocalcemia and
hypomagnesemia [4].

Antiepileptic therapy with valproic acid may cause abnormalities
in serum copper concentration. Some authors have found that
therapy with valproic acid can diminish copper levels in erythrocytes
and serum in epileptic patients [5,6].

Nonsteroidal anti-inflammatory drugs, when taken regularly,
may cause bleeding from the gastrointestinal tract and iron loss with
the blood. The use of aspirin and other medicines belonging to this
group of drugs may therefore increase the risk of iron deficiency,

which can be identified as a low hemoglobin and serum ferritin
concentration [4,7].

In patients with digoxin therapy, a decrease in intracellular
magnesium levels and a relatively low level of magnesium in serum
were observed [8]. The long-term use of corticosteroids, cisplatin,
cyclosporine is also associated with a depletion of magnesium in the
serum and an increase in the risk of hypomagnesemia [4,9].

It is known that dietary restriction may impair mineral status;
however, pharmacological treatment of obesity may also alter the
concentration of minerals in the blood. In our clinical study, we
found that 12 weeks of sibutramine therapy decreases zinc and
increases magnesium concentrations in the serum, leading to mineral
imbalances in obese women [10].

Oral contraceptives (OCs) are among the most commonly
used drugs in developed countries. One of the side effects of this
group of drugs is their influence on the mineral status in women.
In several studies, it was observed that the use of oral contraceptives
is associated with decreased zinc, magnesium, and selenium serum
concentrations, and with increased copper levels in serum. It has
also been found that oral contraceptives can increase ferritin and
iron levels, TIBC, and mean corpuscular hemoglobin in serum,
while decreasing red blood cells and hematocrit in whole blood in
women. The results of human studies suggest that the effect of OCs
on mineral status can vary with the form, dose, concomitant agents,
and patient characteristics [4,11].

The mechanisms behind the observed interactions between drugs
and minerals cannot always be explained. Some may be associated
with changes in the excretion of minerals in the urine. Drugs may also
influence the absorption and/or distribution of minerals in the body [4].

In conclusion, many drugs influence mineral status in the blood.
Pharmacological treatment may require the monitoring of mineral
concentrations in blood. Moreover, the interpretation of the results
of morphological and biochemical analyses in blood requires a
consideration of the drugs being used by the patient.
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