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Evaluation of the trace elements concentrations in blood serum of a
healthy elderly population by neutron actisation analvsis
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Trace elements play an important vital role in humas metaboitsm as well as 1o provide
important information aboul environmental anc cccupational exposure to loxic
elements. The aim of this study was 1o evaluate tra< si2ments concentrations in blood
serum samples from elderly people without ciimiiz evigerce of serious chronic
diseases. seen at the chimical genainc discipling -0 Ciimce Hospital of Medicine
School of 530 Paulo University. The selection o7 tne indiniduals was based on the
SENIEUR protocol. The samples of 52 elderly peor.e 14 men and 38 women), aging
73 = 6 years. without signilicant chronic diseases. were anais zed. The blood, after 12
hours fast. was collected by venipuncture using sier e standard metallic needles. The
blood was collected in the evacuated tube (Vaculaizer Svsiemns - Becton Dickinson),
without heparin, specific for trace elements analy s An abguot of serum (3.0 mL)
was transferred to a flask (Nalgene) using a microiser. Neutron activation analysis
INAA) was performed using about 200 mg of samaiz weighed in clean polyethylene
bags. and irradiated at the I[EA-R] research nuclear reacior wogether with elemental
standards, Shon irradiations of 30s for Cl, and »a determinauons were carried oul by
using a pneumatic transfer system facility under a tiermal neutron flux of 1.4 x 1012 n
em? s ! Longer irradiations of 16 hours under a thermal neutron tlux of about 5 x 1042
n em? sl were performed for Br. Ca. Fe. Rb, 3¢ and Z- determinauions. After
adequate decay times, the irradiated samples and standards were measured using a
Hyperpure Ge detector Model GX2020 coupled 1o Model 1510 Imegrated Signal
Processor, both equipments from Camberra, Austraiia Eact sample and standards
were measured at least nwice for different decay umes. Counung umes from 200 w 50
(K10 seconds were used. depending on the half-lines or acuvines of the radicisotopes
considered. The radioisotopes measured were identied according to their half-lives
and gamma-ray energies. Element concentration: were calculated by comparative
method. The certified reference material, NIST 12665 On ster Tissue was analyzed to
evaluate the accuracy and precision of the results, Determinanons of Ca, Fe and Mg
were also camed out by colonmetne method and of “a and K by 1on-selective
electrode (ISE) method using Roche/Hitachi MODULAR AMNALYTICS PP (Roche
Diagnostics GmbH, Mannheim, Germany ). The mean concentranon values obtained
by NAA were: Br: 3.46x 0.02 mg/L, Ca: 9.52 = 6 4» mg dL. Cl: 86,94 = 1.50 Meqg/L.
Fe, 158,58 = 5,72 pg/L, Na; 129.76=1.71 Meq L. Rt 335 30 519 ug/L, Se: 73,300 =
185 pg/l and Zn 98.66 = 096 pg/l Resuls kv Roche Huachi MODULAR
ANALYTICS chemistry analyzer were: Ca: B.8= 27 mgdL. Fe:108=35 pgrdl, Mp:
1.84=0.22 Meg/L, Na:139.6=2.3 Meg/L. K 46 =03 Meg L. From the results
obtained 1t can be conclude the selected elderly groun did not present deficiency or
excess of trace elements in blood serum sample. Trace clements concentrations
obtained were within the reference values used 1o clinical l2boratories. The mean
concentration for Na obtained by NAA was slightly 10w er than that by ISE method
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