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Abstract. Hygienic assessment of biotic and abiotic metals intake in

children organism in the conditions of

technogenically contaminated territories. Belitskaya E.N., Antonova O.V. Total daily load and the contribution of
the different ways of the lead entry in children’s organism in industrial and control area were calculated. The study of a
complex metal intake in the children's organism with air, water and food has shown that in industrial areas its intake is
increased and intake of micronutrients - copper and zinc is reduced as compared to the control area. This work made it
possible to draw a conclusion on justified evidence that chemical loading of the environment makes a significant
contribution into worsening of children’s population. Lead occupies a leading place in this process. This necessitates
the development of measures on prevention of ecologically-dependent pathology.

Pedepar. 'uruennyeckasi oneHKa KOMILUIEKCHOTO MOCTYIUIEHUS] OMOTHYECKHUX M A0MOTHYECKUX METAJJIOB B
OpraHu3M JeTeil B YCJOBHSX TEXHOTE€HHO 3arpsi3HeHHbIX Teppurtopuii. bBejenkas J.H., Auronosa E.B. Pac-
CUUMAHA CYMMAPHAsL CYMOYHASl HASPY3KA U 6KIAO PA3HBIX NymMell NOCMYNICHUs. CBUHYA 8 OP2AHU3IM Oemell 6 YCI08USX
NPOMBIUACHHBIX U KOHMPOIbHO20 PAUOHA. H3yueHue KOMNIEKCHO20 NOCMYNIEHUs Memaiid 6 OemcKull OpeaHusm ¢
6030YX0M, 60001l U NUWEGLIMU NPOOYKMAMU NOKA3AL0, YMO 6 VCIOBUAX NPOMBIULICHHbIX PALOHO8 €20 NOCMYNIeHUe
NOBLIULEHO, d MUKPOIJIEMEHMO8 — MeOU U YUHKA 8 CPABHEHUU C KOHMPOJbHLIM PAUOHOM — yMeHbuieHo. [Iposedennas
paboma no3eoauna coenams 8bl800 0 MOM, YMoO 0OOCHOBAHHOE OOKA3AMENbCMBO 3HAYUMETbHO20 8KIAOA 8 YXYOuleHUe
VPOGHSL 300P08bsI OENCKO20 HACENICHUS. UMeen XUMUHeCKAsl Ha2py3Ka OKpydicaioueli cpedvl. JJoMunupylouee mecmo 6
amom npoyecce 3aHumaem ceuHey. Imo 00yciasiusaem HeoOX0OUMOCHb pa3spadoOmKu mep no npedynpelcOeHuro

9K0JI0203A8UCUMOLL NATNONO2UL.

The problem of worsening of the environment is
not only relevant, but exacerbated at a qualitatively
new level due to a significant deterioration of almost
all indicators of population’s health, especially of
children's contingent, living in the industrialized
areas. [3]. Among the large variety of environmental
factors that affect human body, the leading place is
taken by chemical, in the spectrum of which special
place is occupied by heavy metals (HM) and above
all by such a global and potentially dangerous
toxicant as lead [2]. Increased attention to the prob-
lem of lead is determined by the fact that from the
professional area it moved to ecopathological one,
due to the global spread of lead, which even in its
small concentartions can cause a number of health
hazards in urban areas.

Despite the numerous developments of domestic
scientists [7], not all aspects of the problem are
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investigated in sufficient volume. The majority of
them is associated with lack of the data on
toxicokinetics of lead in the child's body because of
its technogenic accumulation. Regional characte-
ristics of a complex influence of lead as abiotic
element, quantitative correlation of lead concen-
tration in the environment with possible preno-
zological changes in the health of children are
insufficiently studied [8].

Due to the intensive development of industry,
transport, use of chemicals in the agricultural pro-
duction, the increasing human impact of the
environment with heavy metals (HM) leads to
increase of their concentrations in the environment -
air, water, soil, food and, in turn, to accumulation in
the human organism, creating a real danger to
population health. It is known that HM and their
compounds belong to highly toxical elements for the
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human body. From all the spectrum of HM lead (Pb)
is the most toxic. Therefore, lead pollution is one of
the most relevant problems of hygiene in the world,
including Ukraine [4].

Technogenic pollution with lead increases the
likelihood of human exposure to not biological but
to toxic concentrations through environmental
features.

It is known that an excess of lead in the body
leads to a decrease in the content of vital abiotic
elements - calcium, iron, zinc, copper, selenium [7].
Microelements belong to essential food components,
their adequate supply to the body is a prerequisite
for health and ability to work, especially in child-
hood. Such elements, as zinc and copper play an
important role in ensuring adequate growth, hemato-
poiesis, immune response, forming antioxidant sta-
tus of a child. These vital metals are physiological
antagonists of lead [5].

The intake of abiotic metals with air, water, food
makes up a total daily dose and forms the basis for
further improvement of single hygienic regulation.
Therefore, the problem of its determination in rela-
tion to the impact on the child's health is relevant for
the modern hygiene.

Summing up our previous studies on the content
of lead in the environment has allowed to calculate

the total daily load (TDL) and the contribution of
different ways of its entry to the body of a child in
industrial and control surveillance areas. The calcu-
lation was performed on the absolute daily amount
(mg/day) for a child aged 5-6 years. The data were
compared with the acceptable daily intake (ADI),
which is set for xenobiotic metals in accordance
with requirements of the Joint Committee of experts
FAO/WHO for nutritional additives, as well as with
the data from scientific literature on the subject. For
metals - trace elements obtained daily values were
compared with their physiological needs.

Analysis of calculations shows that TDI of lead
for children is 0.08 mg with maximum value of
0.153 mg in the first industrial area and 0.09 mg in a
maximal value of 0.150 mg in the second one. The
results on TDI of metals in industrial and control
areas are presented in Table 1. If, according to the
average value, the entry of lead in the first region
does not exceed ADI, and in the second it exceedes
by 0.01 mg, then by the maximum it is almost twicw
as large for this contingent of the population. A spe-
cific gravity of intake ways is different (Fig.). The
contribution of food intake into the TDI is the largest
—98.8% and 93.8%, with drinking water and air lead
enters in the smallest amounts.

The total daily intake of metals from food, water and air into the bodies of children of
Leninskiy (1), Samarskiy (2) and control (3) districts

Daily intake of Route of entry
heavy metals, TDI
mg per day alimentary water aerogenic ADI DM
Districts 1 2 3 1 2 3 1 2 3 1 2 3
Lead 0.08 0.08 0.02 0.001 0.005 0.019 0.002 0.002 0.0030 0.083 0.087 0.042 0.08
Copper 143 143 155 0.007 0.021 0.038 0.009 0.176 0.0030 1.446 1.627 1.5883 0.95-1.5
Zinc 145 145 577 0.030 0.020 0.192 0.023 0.016 0.0003 1.503 1.486 5.9623 7.6

Notes: 1. TDI- total daily intake, mg/day; 2. ADI — acceptable daily intake, mg/day; 3. DM — daily maintenance, mg/day.

The obtained data do not exceed the literature
ones and testify that the incoming value of lead in
children’s organism in Lviv region is 0.143 mg/day;
Western Ukraine — 0.15-0.28 mg/day; central Ukrai-
ne — 0.128-0,64 mg day; Russia — 0.14-0.64 mg/day;
Poland — 0.11 mg/day [2, 6].

Thus, such a toxic and dangerous xenobiotic as
lead, is always defined in the vital objects of the
environment, creating conditions for its complex im-
pact on the children’s organism.

Children’s population of industrial Leninsky
district receives on average 1.45 mg of copper and
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1.5 mg of zinc per day, which mainly come with
food (98.9% and 96.5% respectively).

Proportion of these metals entry with drinking
water and with air is insignificant and for copper it
makes up 0.5 and 0.6% and for zinc — 2.2 and 1.3%
respectively. Average TDI of copper practically
meets physiological needs for this age group (0.95-
1.52 mg). However, daily intake of zinc into the
body is 1.5 mg on average, which is 5 times lower
than physiologically required needs for a healthy
child (7.6 mg) [6, 7].
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The children of the industrial Samarskiy district
receive 1.63 mg of copper and 1.49 mg of zinc on
average per day, mainly with food (87.9-98.9% and
97.5% respectively). Proportion of income of these
metals wiht drinking water and with air is insigni-
ficant being, 1.3% for copper, and 1.4% for zinc. In
this area the TDI of copper a little bit exceedes phy-
siological need for this age group (0.95-1.52 mg).

Average entry of zinc into the children's orga-
nism of this area is 1.5 mg per day, which is 5.1
times lower then the required physiological needs
for healthy children (7.6 mg). Insufficient entry of
zinc in a child’s organism may stipulate zinc-def-
ficient states, disorder of development of child's
body, reducing of immunity and weakening of
protection undert the influence of environmental
contaminants.

The data on TDI of metals in the children's or-
ganism of the control (non-industrial) area show that
the total daily intake of lead is 0.042 mg/day and on
average does not exceed the acceptable, but by
maximum value it is by 1.12 times higher. The do-
minant path of income of this xenobiotic is ali-
mentary, as its proportion is 50.2% of the TDI.
48.8% of lead is supplied with drinking water, and
with air it is only 1.02%. The surveyed contigent of
children’s population of this area receives 1.59 mg
of copper and 5.96 mg of zinc per day on average,
mainly at the expense of alimentary path of intake,
the proprtion of which is 98.5%-96.8% respectively,
and income with drinking water and inhaled air is
insignificant and corresponds on average 1.5% and
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0.02% for copper and 3.18% and 0.02% for zinc.
The TDI of copper for this age group meets daily needs
and for zinc it is slightly lower then it should be.

Thus, the analysis of conducted studies allows to
make certain generalizations, such as: from 50.2% to
98.9% of all the daily intake of lead gets into the
children's bodies with food products. Furthermore,
the study of a complex income of metals into the
children's organisms with air, water, food showed
that despite the allowable averages of TDI of metals,
complex income of lead as priority pollutant in the
industrial areas for this age group is exceeded, and
the income of trace elements - copper and zinc on
the contrary is reduced as compared with the control
areas.

Summarizing the above, it should be emphasized
that the significantly worsened level of health of
children has a justified evidence of sufficient con-
tribution of chemical load of the environment into
this process, among which HM and especially lead
occupies the priority place as potentially dangerous,
this causes the need to develop measures on pre-
venting ecological-dependent pathology and stren-
gthening state of children's health in general.

Thus, the problem of studying the adverse impact
of lead as a prior technological pollutant of the
environment on children's health refers to the actual
scientific directions of preventive medicine, since
there is justification of hygienic implementation of
active preventive measures to prevent eco-dependent
pathology, decrease morbidity and strengthen health
of children.
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