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Introduction. In the conditions of environmental denaturation and sig-

nificant decadence of health of the population, the problem of influence of 

lead on the human body has the particular importanceх. [1, 2]. This metal is 

one of the most toxic, including for the child’s body, causing a polytropic 

action, even at relatively low concentrations [3]. The purpose of the re-

search – to estimate the content of lead, as an abiotic metal, and cuprum 

and zinc as biotic metals in biological substrates of children in industrial 

areas and calculate the coefficients of their correlation (CC) by the data of 

their content in the blood, urine and hair of children. 

Methods. In children’s body, the content of lead, cuprum and zinc in 

indicator biomedical environments – blood, urine and hair – was deter-

mined by the method of atomic-absorption spectrophotometry on AAS-1N 
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in a propane-butane-air mixture. The calculations of ratios were done on a 

PC using standard statistical packages Statgraphics and STATISTICA 5. 5 

[4, 256–273]. 

Results. Conducted biomonitoring revealed, that lead was determined in 

all biological substrates of examined children. In our study, the average 

concentrations of lead in the blood of children in the industrial areas are 

1.6-5 times higher than the normative one and 9.5-30 times higher than the 

control concentration. 70-100% of them has the concentration of the lead at 

the level of the intellectual development impairment. 

The concentrations of the lead in the urine of the surveyed children in 

both of the industrial and control areas are above the norm by 6.4-11.2-12.8 

times and can be regarded as a metal bearing or the initial stages of the 

intoxication, which finds a place in 33-66% of the preschoolers from the 

industrial regions, as well as in 12% of children from the control area. 

The hair of the preschoolers from the industrial regions contains lead in 

the concentrations corresponding to the permissible level in the first one, 

but exceeds it by 1.3 times in the second one. It should be emphasized that 

in 73-78% of children from the industrial areas, the lead content is higher 

than the quoted norm and 2-3.5 times higher than in the children from the 

control area. 

Multiple correlation analysis indicates that the lead content in the blood 

and hair is most closely related to the concentration of the lead in the food. 

Regression analysis allowed to calculate the «thresholds» of the content of 

toxicant in the environmental objects, at which its concentrations in the 

body can go beyond the limits of the norm. For air, they are set at 0.023 

mcg/m
3
, for TDI – 0.06 mg/day, for the ration – 0.04 mg/day. It is im-

portant that these values are 1.3-2 times lower than the corresponding 

standards in the air and diet. It was found that with the lead content in the 

blood at the concentrations above the 4.16 μg/dl, in hair – 2.75 μg/g, its 

enhanced renal excretion is already taking a place. 

In blood CС Zn / Pb averaged 11 conventional units (сu), CС Cu / Pb – 

8 cu.; in the urine Zn / Pb CC – 1.5 cu, Cu / Pb CC – 0.1 cu; in the hair Zn / 

Pb CC – 30 cu, the Cu / Pb CC – 1.6 cu. Since cuprum and zinc are natural 

antagonists of lead, the CC of them should be considered as a prognostic 

risk factor violations of trace element metabolism in the body [5, 6, 7]. 

Conclusions: 

1. In the organism of children living in industrial districts lead is deter-

mined in elevated concentrations, which can be explained by its constant 
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and prolonged influence on the organism of children, the impact of which 

begins with the intrauterine period of development. 

2. Estimated CC of abiotic and biotic metals shall have practical value 

in the diagnosis of the microelementosis and in predicting the risk of patho-

logical changes in the health of the child under the influence of denatured 

environment. 
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