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ABSTRACT

The aim of the present study is to establish aicative interval for reference value for Mg in whdblood,
using the Absolute Neutron Activation Analysis Teitfue. The necessity of this measurement is rekatade
fact that the conventional clinical analysis for Mgantification is performed using plasma, so thisr@o
reference values established for Mg in whole blémdBrazilian population. Ours results provide infation
which can help in diagnosis of patients and petmfierform a discussion about the advantages anithtions
of using this nuclear methodology in hematologeaminations.

1. INTRODUCTION

In the present study we used the semi-parametoiceplure of Neutron Activation Analysis

(NAA) to perform hematological analysis in humannigs using whole blood aiming its

application, in the future, for studying in moretalks the common deficiencies in Brazilian
population helping their diagnostic. Basically, idea is to determine the concentration of
the element that could be activated in whole blosthg neutrons for establishing their
reference values.

The reference values for trace elements in humanisgns can facilitate the interpretation
of data deriving from clinical practice becauseytiheflect the findings in a select group of
individuals [1]. The necessity to perform measunetsén whole blood is related to the fact
that most of conventional clinical analyses in thiechemistry area are performed using
mainly serum or plasma [2], which demand time anexipensive because different apparatus
must be used [2,3], consequently there are noardervalues established in whole blood. In
the last years we have performed several invegiigatin whole blood of Brazilian
population aiming to obtain the reference valuedi@ments relevance for clinical practices
[4,5].

In the present work we selected Mg to be analyaedhole blood because it takes part in the
human being metabolism and it is important to mpblsiological processes, such as the
evaluation of hydro-electrolyte disorders, so itgriations are generally associated to
pathological processes.



2. EXPERIMENTAL PROCEDURE

In this study the samples came from Blood Banks Hedhatological Laboratories from
different parts of Brazil. The biological samplesrey obtained from a select healthy group
(male and female blood donors), age between 2568ngkears above 50 kg, following the
procedure conventionally establish for blood daratiAbout 2 mL of whole blood were
collected in a vacuum plastic tubing attached ® dbnor’'s arm and immediately after the
collection, before its coagulation, a small quantitOOuL) was transferred to the filter paper
and dried for few minutes using an infrared lampguéots of standard solutions of Mg were
shaped in a same manner as the biological sample.

To determine the concentration of Mg in whole bloeach biological sample was sealed into
individual polyethylene bag, together with the Awmitor (small metallic foil) used for
measurement of the neutron flux, and irradiateddar minutes in a pneumatic station in the
nuclear reactor (IEA-R1, 3MW, pool type) at IPENpwing the simultaneous activation of
these materials.

Using this procedure theray activity induced in the Au monitor as welliashe biological
sample was obtained under the exact same irradiabaditions. After the irradiation, the
activated materials (blood and monitor) were ganomanted using an HPGe Spectrometer
and the areas of the peaks, corresponding to gatransitions related to the nuclides of
interest, were evaluated. The gamma spectra asalyas performed using the IDEFIX
computer software [6] and the concentration usireg ATIVACAO software developed by
Medeiros [7].

To perform this investigation a total of 20 wholedxl samples were collected in duplicate.
The irradiation time of 3 minutes, counting timelominute for the Gold activation detector
and 10 minutes for the biological sample and bamkgd radiation (Bg) allowed us to

conclude the analysis of each sample in about one h

3. RESULTS AND DISCUSSION

Magnesium concentration in whole blood is showiiable 1 as well as the results related to
the basic statistical treatment of the data. In Eighe Box-plot representation of the data is
presented and in Fig. 2 the concentrations regultghole blood are shown as well as the
indicative interval considering one and two stadd#eviations (SD).
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Table 1. Indicative interval for thereference valuesof Mgin
whole blood by using the NAA technique.

Element Mg
concentration (gL b
Mean 0.036
1 SD (67%) 0.014
Minimum 0.018
Value 0.02712
Maximum 0.063
Value 0.0455%
Median 0.031
M ode 0.031
Range 0.040 — 0.074 g/L
g 0.0531 — 0.0655 g/P

& From reference [8]

® From reference [9]
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Figure 1. Box-plot representation for Mg.
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Figure 2. Mg concentration in whole blood and the indicative
interval for the reference value; the individual error bars
represent the propagated uncertainty associated with each
measurement.

In this study the NAA technique was applied to gmal Mg in whole blood for the
proposition of an indicative interval. A compariseith the literature data is in agreement.

Related to the use of this nuclear methodology édfopm biochemistry analyses, some
advantages could be appointed: it does not regjuerserum-plasma separation; it allows the
storage of the sample, for long periods, withow tieed for refrigeration and, due to the
short irradiation time and to the use of small antswf biological material, low activity is
induced, therefore no shielding is necessary afttra few days.

4. CONCLUSIONS
The data from the present report give an indicanwerval for Mg in whole blood but, more
systematic and large scale studies are neededatolisk reference value with high precision

aiming its application in clinical investigationselping the diagnostic of common
deficiencies in Brazilian population.
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