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ABSTRACT

Selenium is of fundamental importance to humantheBifferential pulse cathodic stripping voltammyetvas used
to determine the selenium concentrations in (140 es of human serum from a control group of irtiaalts in
Tlemcen city (Algeria), the detection limit was |2§/L. The concentration of selenium in human organvaries
widely between geographical areas depending oncdstent in soil and plants, dietary Selenium intake
bioavailability and retention, mineral interactioasd other factors. The mean selenium concentraticerum was
68.57 pg/L. Serum selenium concentration in healtl®yncenian adult that found in this study is velyse to
serum concentration of other countries. The reduits) the analysis of two Seronorm standard refeeematerials
showed good agreement with the certified values.

Key words: Selenium, Serum, Healthy Algerian, DPCSV, HMDE

INTRODUCTION

Until the late 1950s, selenium was recognized asssential element for animals [1], and final proofits
essentiality for humans was the discovery of itsvpntive potency against Keshan disease [2, 3hdudition,
insufficiency of dietary Selenium might be assamihtith increased risk of cancers of several sitdsumans [4].
The trace mineral selenium (Se) is an essentiaiemitof fundamental importance to human health, ibus
required only in small amounts [5]. Selenium isemsential trace element for humans and animalsseletium
deficiency is associated with several disease tiondisuch as immune impairment [6]. It has sevatralctural and
enzymatic roles, of which the best-known are aargioxidant through the enzyme glutathione percsédand as a
catalyst for the production of active thyroid homeq[7]. At present, a number of at least 25 protgimpounds
containing selenium in their structure have beetaliered, most of them being enzymes and knownruihee
generic designation of selenoproteins [8]. Se tsna#ly present in many foods, added to others, aralable as a
dietary supplement. The daily intake of seleniurpat@ls on its concentration in food and the amodrfbad
consumed [9]. The most commonly used measurederiisen status are plasma and serum selenium caatiens
[10].

The electrochemical methods have many advantagepared with the spectrometric methods, the equipipeing
less expensive and measurements being able toatieerk in difficult mediums of access [11]. Thesethods
ensure the transformation of a concentration o€igigeinto solution into an electric quantity measuby means of
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simple mathematical relations [12]. The strippingltammetry is the most sensitivity one becausea$ la
preconcentration step on the electrode surface fricecording the voltammogram [13].

MATERIALSAND METHODS

Study Area

Serum samples were collected from 140 inhabitahfEl@mcen city. The selection of the healthy aduitso are
between 20 and 72 years of age. Age and gendeibdigins were similar to the entire populationcept for those
over 60 years, who were underrepresented. An irddroonsent was acquired, All the subjects wereadeséree
and did not take any medication. They had to answer standardized questionnaire. The ethic coramidtt the
University of Tlemcen approved the study. The depant of Tlemcen is situated in the northwest ajeXla. It is
characterized by four big natural groups which distinct and can be identified as follows: theolietl group, the
sublittoral plain, the mountainous group, and tigh Isteppe plains.

Apparatus

Selenium analysis was performed using differeqidse cathodic stripping voltammetry (DPCSV) witkP@L150
potentiostat linked to a polarographic stand MDB &B5d monitored by the Tracemaster-5 software @adier
Analytical, Copenhagen). Measurements were caroied with a hanging mercury drop electrode, in aedhr
electrode arrangement. The Working electrode waklaaging Mercury Dropping Electrode (HMDE). The
Reference Electrode was (Ag|AgCl, 3M KCI) and Thexilkary electrode was a wire of platinum with a
considerably larger surface area than that of HMDie solutions were deoxygenated with high-purityoa for 5
min prior to each experiment. The DPCSV used is Work was optimized by attar et al [14].

Digestion

The procedure consisted in placing 0.5 mL of serama long-necke d 50-ml flask together with 2 mL
HNO3/HCIO4 mixture (3:1 v/v). The temperature oistmixture was slowly increased to 150°C for 4 haifot
plate, and then the temperature was maintaine8GCLuntil the evaporation of half of the acidstekfcooling, 0.5
mL of conc. HCI was added and heated at 150° @daae the Se (VI) to Se (V) and evaporated tolpeyness.
After cooling, the digested serum samples were nogadi® 5 mL using 0.25% nitric acid. Special camesviaken to
avoid all contaminations. All the chemicals usedenaf suprapur quality.

Reagents and samples

All reagents and standards were of analytical gr&teck standard solutions for selenium (1000 pptomic
adsorption standard, Aldrich). The working standsotutions were prepared weekly by appropriatetidituand
kept refrigerated at 4 °C. Acids used for the asialywere the nitric acid (69.5%, Fluka), the pesdbl acid
(70-72%, Merck) and hydrochloric acid (37%, MerdBgionized water was used in all operations.

Accuracy and Precision

The accuracy and precision of the method used tested in 10 replicate tests with a reference nehtéSeronorm
Trace Elements Serum, levels 1 and 2, Billingsiatway) (Table 1). All samples and standards weidyaed by
duplicates.

Table1: Accuracy and precision of the method against a standard reference material

(ﬁccuracy Precision

Material Mean + SD (ug/L) Certified Measure (%) (%) R.S.D
(level 1, M10181) 81+1.50 79.20+2.90 97.73 3.66
(level 2, NOO371) 136+4.50 133+5.80 97.80 4.36

R.S.D. Relative standard deviation, SD standardatien

Statistics were calculated with the SPSS statist®sion 17 Windows. The Kolmogorov—Smirnov's te&s
applied to check if the variables have a normatridistion. The mean values obtained in the diffegnoups were
compared by one-way ANOVA andtest. The Dunnett post hoc test was applied topewenthe individual
subgroups. Statistical significance was set on 0.

RESULTSAND DISCUSSION

The method was applied to the determination offS#irum samples of (140) presumably healthy (7&kemnd 65
male) with average age of (39) years. Table 2 suizesmthe measured selenium concentrations of dadtHy
adults according to age. The mean of the individe&nium levels in the studied population was B81%.43 pg/L.
The range for all samples was 31.10 to 105.21 pit .significant difference has been revealed betwaen
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70.63+17.47 (31.96-105.21) pg/L and women 66.1+1%33.10-104.59) ug/L. The age group of 30-39 ybacs
the highest mean serum selenium concentration; henvéhe age group of 60 years and more had therlovean
selenium concentration at a significant differe(f€0.05).

Table 2: Ageand Sex of the studied individuals with corresponding selenium levels

Age Mean + SD(ug/L) Range(ug/L)

20-30  69.95+16.60 36.12-105.21
30-40 70.75+16.85 36.87-100.23
40-50 68.60+18.85 31.10-102.22
50-60 66.03+16.81 31.96-89.53
>60 62.01+16.12 32.32-91.42
Male 70.63+17.47 31.96-105.21
Female 66.51+15.34 31.10-104.59
All 68.57+16.43 31.10-105.21

These values are comparable with those in seruadwfs in, in Croatia (69+17 pg/L) [15], in Bulgar{66.5+15.5
png/L) [16] and is considerably lower than that bétin Spanish population 76.6 + 17u8/L [17] and Swiss
population 98.4 ug/L [18].
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