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Summary 

Trace elements are extremely important in human metabolism, growth, and tissue repair. The risk of nutritional disturbances, in 
particular, vitamin and trace element deficiencies, are striking during menopause 

The aim of this longitudinal study was to evaluate the effect of estrogen treatment on serum levels of copper, zinc, magnesium, 
calcium, vitamin E, and vitamin A in menopausal women. Thirty-eight menopausal women were included in the study, and were 
administered a continuous hormone replacement therapy (HRT) of 0.625 mg conjugated equine estrogen (CEE) and 2.5 mg 
medroxyprogesterone acetate (MPA). Blood samples were obtained before and six months after HRT. 

There was a statistically significant difference between levels of serum copper, zinc, magnesium, calcium, vitamin E and vitamin 
A before and after HRT (p < 0.001). 

In conclusion we observed a beneficial effect of HRT on serum levels of trace elements, vitamin A, and vitamin E in addition to 
the well known other benefits. 
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Introduction 

Trace elements play important roles in the human body 
[ 1, 2]. Zinc and copper are important in tissue develop
ment by being constituents of DNA and protein synthesis 
and nerve myelinization. A deficiency of zinc and copper 
may result from inadequate intake in the diet, decreased 
absorption or a metabolic congenital disease [ 1-4 I. Insuf
ficient intake in the diet has been observed especially in 
poor living conditions as in underdeveloped countries [5]. 
Magnesium is a cofactor for many enzyme systems that 
are critical for intracelluler metabolism, particularly tyro
sine kinase activity [I, 6]. 

The most clearly established and critical functional role 
for ascorbic acid is as a cofactor for protocollagen hydro
lase, the enzyme responsible for hydroxylation of prolyl 
and lysyl residues within ascent peptides in connective 
tissue proteins. Among the functions of vitamin A are the 
participation of retinal in vision, reproduction and 
growth. Systemic effects that reflect an optimal level of 
vitamin A are the stabilization of cellular and intracellu
lar membranes, the maintenance of the integrity of 
epithelial tissue, and the synthesis of glycoproteins [7-9]. 

Vitamin E is present on cellular membranes, helping to 
stab山zation against the process of lipid peroxidation. It 
protects cells by scavenging free radicals during the 
peroxidation of unsaturated fatty acids through a reaction 
that leads to the formation of the stable vitamin E radical, 
which itself can be reduced by vitamin C [7]. 

The risk of nutritional disturbances, in particular 
vitamin and trace element deficiencies, is high during 
menopause. Such deficiencies can be revealed by nutri
tional survey results for lifestyle related to the natural 
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events of aging, together with hormonal disturbances. 
The consequences of these deficiencies affect sensitivity 
to estrogens, structure of the skin and its accessory struc
tures, bone metabolism, immune function and increased 
risk of degenerative pathology, in particular cardiovascu
lar. It has been described in many studies that menopau
sal women have lower trace element levels [10-12]. 

The aim of this study was to evaluate the efficacy of 
estrogen treatment by assessing the serum copper, zinc, 
magnesium, calcium, vitamin E, and vitamin A levels in 
menopausal women. 

Materials and Methods 

Thirty-eight menopausal women were included in the study, 
and were administered a continuous hormone replacement 
therapy (HRT) of 0.625 mg conjugated equine estrogen (CEE) 
and 2.5 mg medroxyprogesterone acetate (MPA). Fasting blood 
samples were collected before and six months after HRT. Serum 
was obtained from clotted blood and stored in tubes washed 
with deionized water. Samples were stored at -20 °C and analy
sed by flame atomic absorption spectrophotometry. Samples for 
copper, zinc and magnesium were diluted with deionized water 
at ratios of 1:2, 1:5, 1:50, respectively. Samples for calcium 
were diluted with 1 % lanthanium chloride at a ratio of 1 :50. 

Calibration standards and quality control specimens were 
also diluted in the same way. Measurement was performed with 
a Perkin Elmer 2380 atomic absorption spectrophotometer at 
wavelengths 324.8, 213.9, 285.2 and 422.7 nm for copper, zinc 
and magnesium, respectively; 0.2 ml serum was mixed with 0.4 
ml propanol for I minute and ultra-centrifuged; 50 µI of the 
clear supernatant was collected and was assessed using high 
pressure liquid chromotography (HPLC) of wavelength filters 
in 325 nm for vitamin A, in 280 nm for vitamin E [13). The 
HPLC condition was the mobile phase consisting of methanol 
mixed with water at a ratio of 54:4 with a flow rate of 1 .5 






