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Chemical aggression of industry-related contamination of the environment,
according to experts, is a leading risk-factor for population health. Ecological situation
in industrial regions is characterized by a negative influence on the residents of
widespread toxicants — heavy metals. The article presented analyzes data of complex
researches, devoted to sanitary diagnostics of the environment. In order to assess the
influence of lead and cadmium of industry-related origin on the organism of susceptible
populations there was carried out analysis of the content of these metals in the
environmental objects; biomonitoring in blood and urine of pregnant women - residents
of the industrial city of Dnipropetrovs’k; determination of value of their total daily intake;
calculation of conversion coefficients to characterize the possible relationship between

external and internal exposures of xenobiotics.
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Introduction

Source of xenobiotics, among which
heavy metals occupy the priority position,
are anthropogenic processes which result
in deterioration of the environment.
Ukraine is one of the states with a suffi-
cient industrial potential, and accordingly,
with a high level of complex polyelemental
metallization by the following link: sources
of pollution (emissions, waste, effluent) -
depositing (soil, ground expositions) and
major life-supporting environment (air,
water, food products) — human organism
[2, 8]. The volume of heavy metals entry
into the environment is significantly above
their background concentrations due to
the industry-related impact; this forms
qualitatively new biochemical provinces,
the area of a powerful industrial city of
Dnipropetrovs’k being a striking example
[1, 91.

The current state of affairs requires
the need for scientific research to study
the relationship between the human body

and heavy metals of the environment for
detecting and predicting changes in
health status of the population of indus-
trial areas and determining prenosologic
indicators, criteria of danger of xenobiot-
ic exposure, informative biological sub-
strates, which regulate quantities of xeno-
biotics content in the indicative human
environments [2, 3, 4]. This will make it
possible to validate and implement appro-
priate preventive measures for maintaining
and health promotion.

One of the major and promising ar-
eas of preventive medicine is improving
environmental hygiene diagnostics in con-
ditions of increasing “metal” burden upon
the organism and deterioration of popula-
tion health [3, 5]. However, analysis of
characteristics of anthropogenic process-
es in ecologically unfavorable regions and
evaluation of the obtained observation
data testify, that there is a need for scien-
tific research, with involvement of modern
methods of quantitative and qualitative
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analysis [1, 7]. Among these methods
one should note the importance of indic-
ative analysis that envisages the use of
the maximum allowable (threshold) values
of indicators, going beyond which testifies
to development of risk in the researched
field.

Research experience shows, that
despite the fact that external exposure of
heavy metals does not exceed the relevant
normative values, their regular entry gen-
erates sufficiently great internal contami-
nation of the human body and produces
environmentally-caused changes in the
human body - from physiological disor-
ders to a disease. Among a variety of sig-
nificance of metals, special place is occu-
pied by lead and cadmium impact on hu-
man generative function, which is very
complex and linked with other systems,
being one of the most sensitive in the
body [2, 9]. The negative effect of these
metals is manifested not only due to in-
creased intensity of factor, but due to de-
creased adaptive reserves, which first and
foremost occurs in the most sensitive
segments of the population — women dur-
ing pregnancy, this factor changes reac-
tivity of their organism and serves as a
trigger of the damaging effect of xenobi-
otic metals [8, 9].

In this respect, our attention was
attracted by the conversion rate (the rela-
tive coefficients) as a regulating criterion.
A similar coefficient — conversion factor
[6] has been proposed by experts of FAO/
WHO on nutritional supplements and al-
lows to calculate the concentration of lead
in the blood, according to its actual con-
tent in the food ration.Therefore, we car-
ried out determination of the total daily
intake (TDI) of lead and cadmium and
their content in the body to calculate “rel-
ative ratios” to characterize the probable
interrelations of external and internal ex-
posure.

Research methods

For the research two industrial areas
of Dnipropetrovs’k were chosen. Town of

Novomoskovs’k of Dnipropetrovs’k region
was chosen as a control region. The re-
search program envisaged assessment of
Pb, Cd, Fe, Zn, Mn, Cu, and Cr content
in the life-supporting objects of the envi-
ronment and in blood and urine of preg-
nant women - residents of the researched
area. Performed monitoring of lead and
cadmium in the air, water and food made
it possible to define TDI of these metals
for residents of the investigated areas. 89
healthy women aged 20-25 years without
occupational hazards, of somatic, heredi-
tary diseases and bad habits with physio-
logically normal pregnancy in the second
trimester were enrolled for biological
monitoring. The women were divided into
three groups according to the area of res-
idence.

Results of investigation

The obtained results indicate that
HM are constantly defined in the air, wa-
ter, food products in comparison cities,
their average concentrations mainly do not
exceed maximum permissible concentra-
tions (MPC). TDI of lead for residents of
Dnipropetrovs’k is 0,14mg/day, which is
below the allowable - 0.24 mg/day [9] but
by maximal value lead almost meets TDI -
0.26 mg/day. These data coincide with the
results of the similar studies performed in
the industrial cities of Russia — 0,079-
0,165 mg/day [8] but are higher than
those for the population of Kiev and west-
ern part of Ukraine - 0,09-0,1 mg/day
[5,7]. As for cadmium, its daily intake is 28
mg/day, which corresponds to the data of
western regions of Ukraine — 30 mg/day
and the data of Donets’k region — 0,3-95
mg/day, but by maximal values - 0.207
mg/day it exceeds permissible limits by 3
times. Daily entry of lead into organism of
residents of the control town is by 30%
(0,098 mg) less than in the researched
areas of Dnepropetrovsk. TDI of cadmium
(0.0278 mg/day) coincides with data for
the industrial city, but by maximum value
it is by 4 times Iless than in
Dnipropetrovs’k.

The results of the monitoring and
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their analysis testify that in the indicator
biological substrates of pregnant women,
residents of industrial areas, there were
marked exceeding concentrations of toxic
metals as compared with the relevant
standards: lead in the blood - in 6,7-24%
and in urine - in 40-44,8%, cadmium in
urine — in 36-50% of the women surveyed.
However, average values of lead in the
blood of residents of industrial areas were
0,27 + 0,017 and 0,35 = 0,027 mkg/ml,
which coincided with the similar data of
industrially-related contaminated
territories [8]. Alarming results were
obtained while analyzing biological
monitoring data of women without exceed
of the normative values of metal-toxicants
content in biological substrates: in 68% of
the surveyed women of the industrial city
there was defined carriage of lead in the
blood and in 55% - carriage of cadmium.
To find quantitative relationship of external
and internal exposures of metals,
correlation and regression analysis were
used.

Mathematical and statistical analysis
also made it possible to calculate the
“relative coefficients” (conversion rates),
the use of which will make it possible to
tentatively define concentration of lead,
cadmium, copper and zinc in human blood
and urine by the results of their total daily
intake. The values of these coefficients
are presented in the figure. The obtained
“relative coefficients” will make it possible
by the data of external exposures of
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metals received by calculation method,
hereafter to determine and provide
hygienic assessment of their content in
the body of residents of technologically
contaminated areas. In its turn, the values
of indices of internal pollution of body by
metals as biomarkers of action in
combination with biomarkers of effect, are
the criteria which characterize the impact
of heavy metals on population health.

Conclusions and recommendations for
further research in this area

Determination of HM concentration
in the environment and their hygienic
assessment indicates that in
Dnipropetrovs’k region there is a complex
systematic entry of HM with air, water,
food products into human body. Despite
the allowable average values of total daily
intake of lead and cadmium, there was
defined their significant content in the
bodies of residents of industrial areas.
Advanced mathematical and statistical
analysis of the research data made it
possible to calculate the conversion rates
for the oriented determination of lead and
cadmium concentrations in the blood and
urine by the results of TDI. In its turn,
values of indices of internal pollution of
body with metals, as biomarkers of action,
serve as the criteria for prognosis of their
impact on population health, and are
aimed at development and timely
implementation of preventive measures.

In order to reveal negative
effects of integrated and
combined influence of heavy
metals of the environment on the
human body, to maintain the level
of their danger, to study their
cumulative properties as one of
universal criteria for
assessing toxicity, there arises
the need for further multifaceted
hygienic researches to develop
scientifically based proposals to

Fig. Relative coefficients of metals content in human blood and urine

depending on the total daily intake (c.u.)

tackle the threat of manifestation
of eco-dependent and eco-
induced diseases among the
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residents of industrial areas. Ensuring the
well-being of the environment and
overcoming the negative tendencies in
the health state of the nation needs to
address a number of issues, including
revision of ideas regarding the priority of
medical and hygienic assessment of the
impact of industrial toxins on the human
body and determination of biological
indicators of prenosologic harmful effects
of xenobiotics to justify hygienic standards
and harmonization of native regulatory
framework with the existing international
standards.
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Pe3iome

HEBE3NEYHUX BMJMB HA OPTAHI3M
NOANHN KCEHOBIOTUKIB
OTOYYHOHOIo CEPEAOOBULLA
lonoskoBa T.A.

XimiyHa arpecia TexXHOreHHoro 3ab-
pyOHEHHS cepefoBulla iCHYBaHHS noau-
HW, Ha OyMKYy ¢axiBuiB, € npoBigHUM ¢ak-
TOPOM pU3NKY Ans nNonyngauinHoro 3o0po-
B’d HaceneHHd. EkonoriyHa cuTyauia B
NPOMUCNOBUX panoHax, XapakTepusyeTb-
CSl HEeraTMBHMM BMJIMBOM Ha MELUKAHLIB
pPO3NOBCIOAXEHUX

TOKCUKAHTIB - BaXkumx meTtanie. Y
3B’A3KY 3 UMM, Yy pobOOTi npoaHanisoBaHi
OaHi KOMMJIEKCHUX O0CNigXeHb, NpuUcesa-
YEHUX TririeHiYyHOoi AiarHOCTUKM HaBKONMULL-
HbOro cepenoBunuwa. 3 MeTO OUiHKMN
BMNJIMBY CBUHLIO i KagMil0 TEXHOMEHHOro
MOXOOKEHHS Ha OpPraHiaM YyT/IMBUX BEPCTB
HacesieHHs NPOBeAgHO: aHani3 BMICTY UMX
MeTaniB B 00’ekTax AO0BKiNns; 6iOMOHITO-
PUHI B KPOBI Ta cedi BaritTHUX XiHOK - XW-
TeNnbOoK MPOMWUCAOBOro Micta JHinponer-
POBCbKa; BU3HAYEHS BEANYMHU iX Cymap-
HOro go0OOBOro HaAXOOXEHHS; PO3paxy-
BaHHA KoediuieHTIB KOHBEPCIT s xapak-
TEPUCTUKU MOXJINBUX B3AEMO3B A3KiB
30BHILLHIX | BHYTPILLIHIX €KCNO3ULin KCEHO-
bioTukiB.

Knro4oBi cnoBa: Baxki metanu, TeXHO-
reHHe HaBaHTaXeHHs, BIAHOCHI koediuie-
HTW.
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Pe3iome

HEBE3OMNACHOE BJIMAHUE HA
OPFAHN3M YEJTOBEKA
KCEHOBNOTUKOB OKPY>XAIOLLLEW
CPEAbI
lonoskoBa T.A.

Xnmuyeckass arpeccusi TeXHOreHHO-
ro 3arpsisHeHus cpeabl 06UTaAHUA YyenoBe-
Ka, MO MHEHUIO CMNeLuanucToB, ABNAETCA
Beaywmm ¢$hakTopoM pucka ansa nonynsa-
LMOHHOIO 340POBbS HAaceneHus. 3KoJo-
rmyeckass cutyauus B NMPOMBbILLINEHHbIX
paioHax, xapakTepusyeTca HeraTMBHbIM
BVSIHUEM Ha XWUTENEei pacnpoCTpaHeH-
HbIX TOKCUKAHTOB — TSXEsbIX MeTannos. B
CBA3U C 3TUM, B paboTe npoaHanmM3nposa-
Hbl J@HHble KOMMAEKCHbIX UCCneaoBaHNiA,
NOCBSALWEHHbIX TMTMEHNYECKOIA AnarHoc-
TUKK okpyXaiower cpedpl. C Lenblo OLEH-

KN BJINAHNA CBUHUA U KagMUa TEXHONeHHO-
ro NPoncxoxgeHna Ha opraHn3m 4yBCTBU-
TeNbHbIX Tpynn HaceneHmnda nNpoBeneH:
aHann3 coepxaHusa 3TUX MeTannoB B
o6bekTax BHelWHel cpelbl; GUOMOHUTO-
PUHI B KPOBU N MOYe OEpPEMEHHbIX XEH-
WNH — XUTenbHUL, NPOMBbILLIEHHOIO ropo-
ha [HenponeTpoBcKka; onpenesieHne Be-
NMNYNHbI X CYMMapPHOro Cyto4yHoOro no-
CTYyNnneHuda; paccyetr KoadpPuumeHToB
KOHBEPCUN ONa XapakTepucTtmnknm BO3MOX-
HbIX B3aMMOCBSI3EN BHELUHUX U BHYTPEH-
HUX 3KCNO3UUUA KCEeHOBUOTUKOB.

Knio4yeBblie crnoBa: Tsxesibie Mertarsisibl,
TEeXHOreHHasli Harpys3ka, OTHOCUTEJIbHbIe
KO3 duUneHTsI.

Bniepsbie noctynuna B pegakumto 114.04.2016 r.
PekomeHpgoBaHa Kk ne4atm Ha 3acegaHuu
penakymMoHHOW KOJIIErnu rnocse PeLeH3npoBaHUs
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CB43b NOJIMMOP®U3MOB NEHOB IL-13 U TNFRSF11B C
BUOMAPKEPAMUA MUWHEPAJIbHOIO OBMEHA U KOCTHOIO
METABOJIN3MA NP BOCINAJIUTEJIbHbIX 3ABOJIEBAHUAX

HEJIOCTU

Xennun E.B.
ry «MiHctutyt ctomaronorum HAMH YkpauHsi», e-mail: tana_zv@list.ru

NMpoBeaeHHoe uccnegoBaHMe MNOCBALLEHO YCTAaHOBMEHUIO CBA3U MOJMMOPPHbIX
MapkepoB reHoB IL-13 n TNFRSF11B ¢ Ouomapkepamn MuHepanbHOro obMeHa Kasb-
umem (Ca) n docdopom (P) n koctHoro metabonmama wenovyHo cdocdarazon (LLUD) un
kncnon docdatason taptparpe3ncteHTHon (KDPT) npyu XpoHUMYECKOM NEPUOJOHTUTE
(XI). Y 6onbHbIX XI ycTaHoBneHa cBa3b nonmmopduama reHa TNFRSF11B ¢ nokasaTte-
namm KOT n WD (p < 0,05). Ctatnctyeckn 3HaAYUMbIX Pa3IN4Ynii cBA3M nonnmopduns-
ma reHa TNFRSF11B ¢ nokasdatenamm Ca m P He yctaHoBneHo. CTatuCcTUYeckm 3Ha4dm-
MbIX pasnuumin nonumopduama reHa IL-1B ¢ nokasatensamu Ca, P, LD, KPT He obHa-
PYXeHO.

KnioyeBbie cnoBa: reH IL-15 reH TNFRSF11B, mapkepbl KOCTHOro metrabosnn3ama,
XpOHl/I'-IeCKMﬁ nepunogoHTnUT

pocTy. B natoreHe3e BocnanuTesNbHbIX
3aboneBaHuii  napoaoHTa GoMbLIYO POJb
nrpaeT COCTOSsHME MECTHOr0 MMMYHUTETa
nonocTu pra. YpOBHU TKAHEBOW peakTuB-
HOCTW 3aKpenneHbl reHetuyecku [1-3],
cnepoBaTenbHO, onpegensiluiee 3Haye-

BctynneHue

B cTpykType cTOMaTofiorMyeckmnx 3a-
GoneBaHuWii BOCMaNUTENbLHOrO reHesa na-
TONOrMsa nNapoAaoHTa 3aHMMaeT 0OHO U3
BeAylIMX MecT U B HacToslee Bpems
NMeeT TEHAEHLUMIO K MPOrpeccupylowemMy
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