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UDC 616-084-053.2/.6:614.76:669.018.674-034.4
I. M. Hnidoi 1, N. 1. Hnida 2

ASSESSMENT OF LEAD ACCUMULATION IN THE BLOOD OF
CHILDREN LIVING IN ABIG CITY

Abstract. It was determined that the level of lead in the blood of Odesa children
ranged from 5.0 to 187.5 ug/l. At the same time, 20% of children, i.e., one in
five, had lead level in their blood exceeded the maximum permissible value
(100 ug/l). Another 18% of children had lead levels in their blood, which were
approaching the limit level. It was also established that the greater
accumulation of lead in children's bodies was supported by such factors as
accommodation and attendance at school or a kindergarten in the industrial
zone of the city (compared with a similar indicator in the recreational zone);
the presence in the immediate vicinity of an industrial enterprise, a railway
track, highway or a set of ecologically significant objects (including parking
lots and gas station) compared to their absence; a place for games on the
street, not in the yard; spending holidays at home, not outside the city; the
presence of a car or a garage in the yard or only garage compared to their
absence.

Key words: lead, children, ecology.

According to WHO and other international organizations, Lead (Pb) is one of
the global and one of the most dangerous environmental pollutants. It affects multiple
body systems and is particularly harmful to young children. There is no level of
exposure to lead that is known to be without harmful effects. Human exposure is
usually assessed through the measurement of lead in blood. Lead exposure is
preventable. [1]

The purpose of this investigation was to study the content of lead in the blood
of children of Odesa and establishing the dependence of the accumulation of this
heavy metal on ecological and social factors of the living environment.

110 children of a random sample aged from 4 to 15 years (average age - 11.5
year) were examined. They were undergoing rehabilitation in the conditions of a day
hospital of children's hospitals in Odesa.

Determination of lead was carried out in heparinized blood from a vein by the
method of atomic absorption spectrometry with electrothermal atomization.

A questionnaire was developed to determine the causes of lead accumulation
in children's blood. Since the survey data were supposed to be used in the future for
evaluation psychological testing of children, we paid special attention when
developing questionnaire questions on parameters which can affect, according to the

L Ph.D., associate professor of the Department of Internal Medicine, IHU (Odesa)
2 An intern at the Odesa Regional Children’s Clinical Hospital.
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literature, the state of cognitive and behavioral sphere of children: age, gender, socio-

cultural status of the family, diseases, etc.

The obtained data were subjected to statistical processing using the t-test. The
degree of reliability was calculated based on the values of M, m, and n.

The results of the analysis of the content of lead in the blood of children of a
contingent of a random sample of Odesa showed that the average level was 62.8 pg/l.
This corresponds to the value recognized safe [2]. But individual fluctuations were
large: from 5.0 to 187.5 pg/l. At the same time, 20% of children, i.e., one in five, had
a lead content in their blood that exceeded the maximum permissible level value (100
ug/l). Another 18% of children had blood lead levels approaching the limit.

The results of the questionnaire are presented in Table 1. An analysis of the
data of the Table 1 shows that a greater accumulation of Lead in the blood of children
contribute the factors:

e living and attending school or kindergarten in the industrial zone of the city
(compared to the similar indicator in the recreation area);

o the presence in the immediate vicinity of an industrial enterprise, a railway track,
a highway or a set of environmentally significant objects (including parking lot
and gas station) compared to their absence;

e anplace for games on the street, not in the yard;
holidays at home, not outside the city;
the presence of a car or a garage in the yard or only a garage compared to their
absence.

Parameters such as window orientation, housing, bad habits of parents, a
permanent source of drinking water, predominant products nutrition, family
prosperity had much less influence on the level of lead in the blood, as changes in
these groups of indicators were statistically unreliable.

Summary. A significant number of children in Odesa had an elevated level of
lead in the blood. Accumulation of this heavy metal was facilitated by the nearest the
child's ecological environment, that is, the presence of ecologically significant objects
in the immediate vicinity proximity to the place of residence and study.
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Table 1. The influence of some environmental and social factors on the content of lead in the blood of children.

Factors Groups Number of  Awverage blood lead p
children content, ug/l, M+m

. P1.4<0.050

The place of residence of 1. Industrial zone 40 84.80£7.90 P,.4<0.001
the child and the location of 2. City center 8 52.44+10.82
the school, kindergarten 3. Sleeping area 39 47.30£6.60
4. Recreational zone 13 48.22+8.99

1. Industrial enterprise 4 84.38+25.66 P17<0.05

2. Highway 26 63.8848.48 P,.7<0.05

Ecologically dangerous 3. Rail\{vay 4 98.28+22.76 P5.7<0.001

objects in the immediate 4, Parklng.lot 10 67.77+17.22 P4+<0.1
vicinity 5. Gas statlon. . 2 42.35+4.95

6. The combination of two and 24 77 97+11.68 Pe1<0.01

more factors

7. Absence 30 41.9345.25
. . . 1. To street 40 65.8846.83
Oofrlﬁgtﬁgﬁgec’f the windows 2. To the street and to the yard 8 64.66+13.83
3. In yard 52 60.44+6.98

1. Street 29 80.31+9.00 P1.3<0.05
Place of games 2. Street and yard 6 44.10+9.39
3. Yard 65 56.7745.63

Place of vacation 1. At home 52 71.96+6.18 P1.3<0.001

3. At home and outside the city 11 100.78+19.11 P».3<0.001




3. Outside the city 37 38.73+4.78
1. Car 9 59.13+16.34
Car and garage in the yard 2. Garage 2 136.65+50.85 P,.4<0.01
3. Both 6 111.07+24.77 P3.4<0.01
4. Absence 83 57.97+4.60
1. Smoking 35 59.98+8.37
Bad habits of parents 2. Smoking and alcohol 5 75.16+15.32
3. Absence 60 63.4745.93
1. City water supply 76 64.07+5.13
2. Well 3 27.77+9.29
A constant source of 3. Purified water 15 60.81+13.10
drinking water 4. City water supply and well 1 8.20
5. City water supply and 5 82.10430.41
purified water
1. Vegetables 23 73.61+11.44
. 2. Dairy products 17 66.48+10.88
Predominant foods 3. Both 22 50.10+10.63
4. Various 38 56.8416.44
1. Low 32 75.1747.81
Family prosperity 2. Average 60 58.57+6.30
3. High 4 42.98+8.12

Note: in all other cases p>0.1.
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Inipoii, 1. M., I'mina, H. 1. Ouinka HaKonM4YeHHS CBUHUI B KpPOBIi aiteit
BeJIMKOI0 MicTa.

Anomauin. Buznaueno, ujo pisens ceunyro 6 kposi oimeti m. Odeca konueascs 6io 5,0
00 187,5 mxe/n. Ilpu yvomy y 20% dimett, mobmo 8 KOAHCHO20 1 ’AMO020, MICH CBUHYIO
6 KpOo8I nepesunysas spanuuro oonycmume suavenns (100 mxe/n). e y 18% oimeii
BMICI C8UHYIO 8 KPOBI HAOIUINCABCSL 00 2PAHUYH020 pisHs. Bcmanoeneno maxooic, wjo
OLIbUWOMY HAKONUYEHHIO CEUHYIO 8 Op2aHizmi Oimell Chpusiu maki (axmopu, sk
NPOACUBAHHS T BIOBIOYBAHHS WIKOIU YU OUMAY020 CAOKA 8 IHOYCMPIANbHIL 30HI Micma
(NOpIHAHO 3 AHANOZIYHUM TNOKAHUKOM Y peKpeayilMiil 30Mi); HasiGHiCMb Y
be3nocepeonitl OIU3LKOCMI NPOMUCIOB020 NIONPUEMCINGA, 3ANI3HUYHO20 NOJOMHA,
asmomazicmpaii 4u CYKyRHOCMI eKOAOSIMHO 3HAUyuux 00 e€kmis (y momy yucii
ABMOCMOSIHKYU MA A8MO3anpasHoi CManyii) nopieHsIHO 3 Ix 6i0CymHuicmio, micye i2op
Ha eyauyi, a He 8 060pPI, NPOBEOeHHs. KAHIKY YOOMA, d He 3a MICIOM; HAS6HICMb
asmomMoOLIsL wu 2apaxca 6 08OPI YU MIILKU 2apaica NOPIGHSIHO 3 IX 8I0CYMHICHIO.
Knrouosi cnosa: ceuneynv, oimu, exonozis.

V]IK: 378+37.04+614.2
I'. B. ®edoposa*,

PE®OPMYBAHHA HPMPO}IHHHQ—HAYKOBOi TA MEJJUYHOI
OCBITH: JUCTAHIUIMHE HABYAHHS

Anomauin. Cmamms poszensodac Kpoku pepopmysanus oceimu 6 Yxpaii.
Biomiyeno nosumugny ponv y Cy4acHUX yM08ax 0OHO20 3 NePCHeKMUGHUX
incmpymenmie  oceimu  —  OUCMAHYiiHO20  HaeuanHA.  Poszenanymo
HaUunonyaApHiwi cucmemu oucmanyiunoi oceimu. IIponoHyiomeca wiaaxu
nooanbuio2o pegpopmysanns oceimu 6 Ykpaiui 3 memoio it yOocKoHanenus i
BIONOBIOHOCTI BUMO2AM E€BPONEUCLKO20 THHOPMAYITHO20 CYCRITbCMEA.
Knrouosi cnosa: oucmanyiiine naguamns, OUCMAHYIUHA MeOUYHA OC8Ima,
peopmyesans oceimu, cucmemu OUCMAHYITIHOL 0c8imu.

IMocTanoBKka mpodaemu. OUeBHAHO, IO CydacHa OCBiTa B YKpaiHi JOCHTH
JOBro mepedyBae y craHi TpuBajoro pedopmyBanss. Ciix 3a3HaYUTH, IO e CTaH
XapaKTepU3YETHCS, 3 OHOTO OOKY, HENOCTATHHOIO e(PEeKTHBHICTIO, a 3 APYroro —
MTO3UTHUBHOIO CIIPSIMOBAHICTIO MENArOridHIX 1HHOBAMIN 1 BIOCKOHAJICHHSIM IpOrpam
BumIoi mkomu. [lificHO, TOMOBHUI HANpPSAMOK pePOpPMYBaHHS CHCTEMH OCBITH, IO
po3mouaBcss 3 modaTtky XXI CT., aKmeHTYeThCs Ha 3MiHI PO BHUKIAgada K
KOHTPOIIIOIOYOTO IIPOLIEC HABYAHHS Ta pONi CTyAEHTa, s5Ka CHpPSMOBaHAa Ha
HEOOXITHICTP BIOCKOHAJICHHS BMIHHA BYHTHCS CaMOCTIHHO, BHUKOPHCTOBYIOUH
TEKIIHNN MaTepiall, HABYaIbHY Ta CyJacHY JITepaTypy, MOXKIIUBOCTI [HTepHETY.

BimmiTiMo, 1110 BMiHHS BUUTHCS, HACaMIIEpes1, oTpedye OakaHHs MOCTIHHOTO
MIparHeHHs 3HaHb B KOHKPETHIH (haxoBii 0bmacTi, OyyBaHHS TiloTe3, 3aCTOCYBAHHS

Y Kano. xim. nayx, doyenm, xaghedpa meduunoi ximii ma 6ionozii, ©CD MI'Y.
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