CLINICAL

RESEARCH

ISSN 2304-8336. lpobnemn paniauiiivoi Meauunkn Ta pagiobionorii = Problems of radiation medicine and radiobiology. 2016. Bun. 21.

YK 616.155.332.2:616.233/24-06

B. I'. bebemko', K. M. bpycinosa't«<, B. B. CrankeBuy?, H. M. IIgeTkoBa', JI. O. JIgmeHKo!,
C.I. Iaaxkina', T. I. IlymkapsoBa', B. 1. Kosoc!, O. €. Ky3nenona', JI. O. I'onuap',
C. M. Suemupcokuii’, 10. M. Camcon’

Jlepyucasna ycmanosa «Hauyionanvnuil Haykosuit yenmp padiauiiinoi meouyunu Hauionanvroi akademii
meduunux Hayk Ykpainu», 53, eya. Meavnukosa, m. Kuie, 04050, Ykpaina

1Y «Incmumym epomadcvkoeo 300pos’s im. O.M. Mapzeeea HAMH Ykpainu» 02000, Kuis,

eya. Ilonyopenka, 50

BILIVB PAIIAIIIMHUX TA HEPAJIIAIIIMHUX ®AKTOPIB
NTOBKIJIJISI HA CTAH CUCTEMUM KPOBOTBOPEHHS NITEN

MeTa. Bu3HauuTv BNNMB pagiauinHux Ta HepagialinHUX YNHHUKIB AOBKINIA HA PO3BMTOK 3MiH B TeMOMNOE3i y AiTeil Ta
06r'pyHTYBaTH KpUTEpii hopMyBaHHA rpynu NifBULLEHOTO PU3UKY PO3BUTKY F€MaToNoriyHoi naTonorii.
Marepianu i meToam. MNpeacTaBneHi pe3ynbTath KNiHiKO-reMaTonorivyHoro obctexerHs 1465 piteil, xxutenis Kuiscb-
koi, utomupcekoi Ta YepHiriecbkoi obnacteit 3a nepiog 3 2008 p. no 2014 p. 3 Hux: 777 piteit 3 aHeMmiamu, 466 — 3i
3MiHamu B remorpamax, 191 — 3 roctpumu neiikemiamu. OuiHOBaNM 4031 ONPOMiIHEHHS AiTei, 3B'A30K CTyNeHs iHTer-
panbHOro 3abpyAHEeHHs TEPUTOPii 3 MOKAa3HMKAMK reMmonoe3y Ta nepe6irom rematonoriyHoi natonorii. Y 121 auTuxu
BM3HAYanM BMiCT MeTafliB y BONOCCI, HIrTAX i KpoBi.
Pe3ynbratu. BcTaHoBneHi HaMGiNblW YacTi NpUYMHKU PO3BUTKY aHeMill y aiTei, ocobnmBocTi nepebiry rocTpux nei-
KeMiil 3aN1eXHO Bif CTyneHs iHTerpanbHOro 3abpyaHeHHs TepuTopii. [lons fiTei, XuTenis ayxe 3abpyaHeHUX Tepu-
Topiit 3 npo-B-M1J1 Ta T-IJ1J1 3 iHiWiaNbHUM NEiKoUUTO30M Ta HECNPUATIMBMM Nepebirom 3axBopioBaHHs, byna 6inb-
LWOI0 NOPIBHAHO 3 JO/IEI0 XBOPUX MOMiPHO 3abpyaHEHNX perioHiB (r = -0,47). BctaHoBAeHUI NpAMKUI KOPeNnsLinHMiA
3B'A30K MiX BifCOTKOM [iTell 3 MOHOLMTO3aMM Ta CTyneHeM 3abpyAHeHHs TepuTopii: Ha Jyxe 3abpyaHEHMX Tepu-
TOopisx npoxusano 20,2 % Takux [iTeil, Ha nomipHo 3abpyaHeHux — 10,3 % (p < 0,05). Bmict Pb, Cu, Cr, Mn, Zn y
GionoriyHux TKaHWHax [iTeil He nepeBuuwyBaB ponyctumi BigHocHo [AK. PiBeHb Zn B ycix AiTeil 3HaxoAMBCA Ha
HUKHiA Mexi HopMaTMBHOro. IHAMBiAYyanbHi piBHI MeTaNiB y BONOCCI, HIFTAX Ta KPOBi HEe 3aNeXanu Bif CTaTi XBOPUX
Ta [031 onpoMmiHeHHs. O6rpyHTOBaHi KpuTepii opmyBaHHA rpynu MiABULLEHOTO PU3MUKY PO3BUTKY OHKOreMmaro-
NOriyHoi natonorii y Aitei, AKi NPOXMBAIOTb B €KONOTTYHO HECNPUATAUBUX PerioHax.
BucHoBKu. PagiallinHi Ta HepaAiaLiiHi YMHHUKM LOBKiNASA BNAMBAIOTL HA PO3BMTOK 3MiH B reMonoesi Ta 0co6a1BOCTi
nepebiry 3axBoptoBaHb CUCTEMM KPOBi Y AiTeid, BOHU BiflirpaloTh posib B MexaHi3Max neikosoreHesy. OTpuMaHi naHi €
NiAFPYHTAM NS noaanbluux focnigkeHs y cepi pagiobionorii Ta ekonorii.
KniouoBi cnoBa: fitn, remonoes, aHemii, neitkeMmii, MOHOLMTO3M, 403U ONPOMiIHEHHS, CTYNiHb iHTErpanbHOro 3abpya-
HEHHs TePUTOPIi, BaXKi MeTanu.
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Effect of radiation and non-radiation environmental factors on children
hematopoietic system

Objective. Identification of impact of radiation and non-radiation environmental factors on development of hematopoi-
etic abnormalities in children and justification of criteria for the increased risk groups of hematologic diseases.
Materials and methods. The results of clinical and hematological survey of 1465 children living in Kyiv, Zhytomyr
and Chernihiv regions for the period from 2008 to 2014 were presented. There were 777 children with anemia, 466
with changes in hemogram, 191 with acute leukemia. The irradiation doses, correlation of integrated pollution
degree of territories with hematopoietic parameters and course hematologic diseases were estimated. Metal con-
tent in hair, nails, and blood was determined in 121 children.
Results. We have found the most common cause of anemia in children and peculiarities of acute leukemia depend-
ing on the area integrated contamination. Number of children living in contaminated areas with pro-B-ALL and T-ALL
having an initial leukocytosis and unfavorable course of the disease was higher compared to the number of patients
from moderately polluted regions (r = -0.47). There is a direct correlation between percentage of children with
monocytosis and degree of territory contamination: the 20.2 % of such children lived in the intensively polluted
areas and 10,3 % in moderately contaminated ones (p < 0.05). Content of Pb, Cu, Cr, Mn, Zn in biological tissues did
not exceed the permissible MAC. Level of Zn in all children was at the lower normal threshold. Individual levels of
metals in hair, nails and blood did not depend on gender of patients and their radiation doses. Criteria of increased
risk of hematologic diseases in children living in ecologically unfavorable regions were grounded.
Conclusions. Radiation and non-radiation environmental factors influencing the development of changes in
hematopoiesis and characteristics of the blood system diseases in children play a role in leukeima development
processes. These findings are the basis for a further research in the field of radiobiology and ecology.
Key words: children, hematopoiesis, anemia, leukemia, monocytosis, radiation dose, integral degree of territory con-
tamination, heavy metals.
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BCTYII
KanuieporeHHi echekTn y niteil, 30kpemMa JieiikeMii, Mo-
KyTh BUHUKATW MpPU BIUIMBI MaJlMX O03 pajialiii, i mpu
LIbOMY HEOOXiJJHO BpaxOBYyBaTU reTe€POreHHICTh IUTSIYO-
ro KOHTMHIEHTY, cepeJl IKOTO HasiBHi 0coOu 3 pi3HOIO
YYTJAMBICTIO O pemnapallii YIIKOIKEeHUX CTpyKTyp [1].
Ha ctan 3mopoB’s IUTSYOTO HACENEHHS BIIMBAIOTh Ta-
KOX (paKTOpH OTOUYIOYOTO CepeaoBHUINA, O SIKMX Halle-
KaTb MPUPOIHO-KIIMATUYHI YMOBH, €KOJIOTiYHA CUTY-
allig B MiCLISIX TIPOXKMBAHHS JTIOJei, 0COOJMBOCTI XUT-
JIOBOTO Ta npoddeciiitHoro cepegonuia Touo [2, 3 .
ITics aBapii Ha YAEC BimMida€eThCs TTOTipIIEHHS CTa-
HY 300pOB’sl IiTeil, 1110 MOXKe OyTH TTOB’s1I3aHO 3 BIULIMBOM
pamialiiHuX Ta HepaldialilHUX YWHHWKIB (He-
palioHajqbHe XapyyBaHHS, Ae(illMT BiTaMiHiB, aucOa-
JIJAaHC MaKpo- Ta MiKpOeJeMEHTIB, HaJJUIIOK BaXXKUX

INTRODUCTION

Carcinogenic effects in children, including
leukemia, may occur when exposed to low doses of
radiation, and the heterogeneity of children con-
tingent should be taken into account where per-
sons with different ability to repair the damaged
structures can appear [1]. Environmental factors
which include climatic conditions and ecological
situation in places of human habitation, especially
the residential and professional environment etc.,
are also affecting children’s health [2, 3].

After the Chornobyl accident a worsening of chil-
dren health has been noted, which may be associat-
ed with exposure to radiation and non-radiation fac-
tors (poor nutrition, lack of vitamins, macro- and
microelements imbalance, excess of heavy metals in

(1) 192
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MeTaJliB B OpraHi3Mi Toio). Hamu BUSIBJIEHI 3MiHU TTO-
Ka3HUKIB epUTPOLIMTAPHOI JIAHKM TeMOII0e3y y JiTeil 3a-
JIEXXHO BiJl €Tioyoril aHeMiYHUX CTaHiB, 6i0TOIy Miclie-
BOCTI, cTaTti Ta Biky [4, 5]. Tomy, BUBYEHHS TOpYIIEHb
TeMOII0e3y Y JiTel 3aJIeXKHO Bill BIUTUBY HECTPUSTIMBUX
(¢axTOpiB JOBKULIS, € aKTyaJIbHUM.

META JOCIIJIZKEHHA

BuzHauuTy BIUTMB padialliiHUX Ta HepamialliifHUX YUH-
HUKIB JOBKIJJIS Ha pO3BUTOK 3MiH B reMOMOE3i y aiTeit
Ta OOI'PYHTYBaTHU KpUTepii (popMyBaHHS TPYIH ITiIBU-
IIEHOTO PU3UKY PO3BUTKY IeMaTOJIOTiUHOI IMaTOMOTii.

MATEPIAJIN TA METOJIHN DJOCJIIJI2KEHDb

IMpencrasneHi pe3yasraTi oocTexkeHHs1 1465 miTeit, xu-
teniB KuiBcbkoi, ZKutomupcbkoi Ta YepHiriBcbKoi 00-
Jacreit 3a mepioa 3 2008 1o 2014 pp., sKi JiKyBaJIUCh Y
BigdiieHHi pagialiiiHOI reMaToorii AuTs4yoro Biky 1Y
«HauioHanbHU HayKOBUI LIEHTpP padialliiiHOI MeIULI-
o HAMH VYkpainn». Cepen Hux 45,4 % ckiany xKuTtei
Kuiscekoi, 33,7 % — 2Kutomupcekoi ta 20,9 % —
UepniriBcbkoi obmacteit (tabdi. 1). Jo 6 pokiB 6yio 402
JATUHU, cTapiuux 3a 6 pokiB — 1061 ocoba. XJomuukis
Ta miByat Oyyno Maiixke ropisHy (745 ta 720, BinnmoBinHO).

Pagioekosoriuny cuTyallilo OLiHIOBaJM Ha IIiACTaBi
KJTiHiKO-TeMaTOoJI0TiYHUX MOKAa3HUKIB y AiTeit KuiBChKoOi,
Kutomupcbkoi, UepHiriBchbkoi objacteil YKpaiHu 3 ypa-
XyBaHHSIM J03 OIPOMiHEHHS 3TiIHO 3 MaTepianaMu «3a-
TaJIbHOJO3UMETPUYHOI MACIIOPTU3allil HaCceIeHUX MyHK-
TiB YKpaiHu, sIKi 3a3HaJIM paioaKTUBHOTO 3a0pyIHEHHS
nicisg YopHOOMIbCHKOI aBapil», BIUIMBY HEraTMBHUX
(¢akTOpiB OTOUYIOUOrO CEepeoBHIlIa 3a CTYIIEHEM iHTeT-
pajibHOTO 3a0pYyAHEHHSI TePUTOPIii: aTMOCGEpPHOro IMo-
BIiTp#1, TTOBEPXHEBUX BOM, IPYHTIB (MECTULIMAAMMU, BaXKKH-
mu Metainamu: Pb, Cu, Ni, Cr, Mn, Zn, Fe Ta i3orornom
nesito ’Cs). Tepuropii paHKUpyBaIKCs Ha IIOMipHO 3a0-
pyaHeHy, 3a0pyaHeHy Ta AyXe 3a0pyaHeHy (MmaTepianu
HauioHanbHO1 10MOBiAi MPO CTaH HABKOJMIIHbOTO MPU-
ponHoro cepenouina B YkpaiHi, 2010 p.). IIpoBenena
peTPOCHEKTHBHA OliHKA KIiHiKO-TreMaTOoJOTiYHUX I10-
Ka3HUKiB y 191 xBoporo Ha roctpi jerikemii (IJI), ski Oy-
JIV XKUTEJISIMU TUX XKe obnacteit ( 1996—2014 pp.).

Y 777 nmite#t nmiarHOCTyBajaM aHeMidyHi cTaHu. 3a
aHEeMilo BBaXKaBCS CTaH, MPU SIKOMY BMICT reMOTJI00iHY
Ut JiTeit 1o 6 pokiB 6yB Hykumii 3a 110 /1, m1g ocio
cTapuIoro Biky — Hykumii 3a 120 v/1. Po3momin miteii 3
aHeMissMM OYB TIPOBEJACHUI 32 BMICTOM 3aitiza Ta hepu-
TUHY B cupoBatui kposi. ¥ 167 (21,5 %) nirteii OyB
nedinur 3amiza (31A), y 610 (78,5 %) ocib BMicT cupo-
BaTKOBOTO 3aJliza Ta (hepuTHUHY OYB HOPMATUBHUI abo
MiABUIIEHNH, ajie BigMidyaBcd AeilnT iHmmX (pakTopiB

the body etc.). We have found some changes in chil-
dren red cell lineage indexes depending on etiology
of anemic state, habitat areas, gender and age [4, 5].
Therefore, the study of hematopoietic disorders in
children, depending on the impact of adverse envi-
ronmental factors are important.

OBJECTIVE

To define the impact of radiation and non-radiation
environmental factors on development of hemato-
poietic changes in children and justify the criteria for
high-risk groups of hematologic diseases.

MATERIALS AND METHODS

Results of the survey of residents of Kyiv, Zhytomyr
and Chernihiv regions for the period from 2008 to
2014, who were treated in the Children Radiation
Hematology Department of SI «<NRCRM NAMS
of Ukraine» (n=1465) are described. Among them
the 45.4 % were residents of Kyiv, 33.7 % — of
Zhytomyr and 20.9 % — of Chernihiv regions (Table
1). The 402 children were up to 6 years, 1061 persons
were older than 6 years. There was almost an equal
rate of boys and girls (745 and 720 respectively).

Radiological situation was assessed on the basis
of investigation of clinical and hematological
parameters in children from Kyiv, Zhytomyr,
Chernihiv regions of Ukraine, taking into account
the exposure doses according to the materials of
«Total certification of settlements of Ukraine,
which contaminated after the Chornobyl acci-
dent», influence of negative environmental factors
by integrated degree of areas contamination i.e.
air, surface water, soil (pesticides, heavy metals:
Pb, Cu, Ni, Cr, Mn, Zn, Fe and '’Cs). The territo-
ries were ranked as moderately polluted area, pol-
luted area and very polluted area (Materials of the
National Report About the Environment Status of
Ukraine, 2010). A retrospective evaluation of clin-
ical and hematological parameters was conducted
in 191 patients with acute leukemia (AL) who were
residents of the same regions (1996—2014).

In 777 children the anemic status was diagnosed.
Anemia was considered when the hemoglobin in
children under 6 years was lower than 110 G/I, for
older children — lower than 120 G/1. Distribution of
children with anemia was made by the iron and fer-
ritin content in blood serum. The 167 (21.5 %) chil-
dren had iron deficiency (IDA), 610 (78.5 %)
patients had normative or increased serum iron
and ferritin, but deficiency of other factors (DA)[6].
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(dA) [6]. B Kuiscbkiit obmacTti mpoxkusano 45,0 % , Ku-
TOMUpPCHKii — 37,5 %, YepniriBeokiit — 17,5 % niteid.

Y 466 oci6 3 coMaTUYHOIO MATOJIOrIE€I0 criocTepira-
JIUCh KiNbKiCHi 3MiHM B remorpamax (JJeHKOUMTO3 —
qucito neiikouutis T 3a 10,0 T/i1 , TeiKOTIeHist — YnCII0
neitkonuTiB v 3a 4,0 I'/11, eo3mHOiniss — ymnciio eo3u-
Hodini T 3a 0,8 [/, mimdountos — uucno aimbo-
muriB T3a3,5T /7, MOHOLIUTO3 — YMCJIO MOHOILIUTIB T
3a 0,6 ' /n).

o rpynu nopiBHsSIHHS yBimia 31 nuTUHA, KUTETi
THUX 3Ke obsacTeil, 6e3 3MiH y MoKa3HMKaxX Kposi. 3a 6
MICSIIiB 10 OOCTeXXEeHHS y LIMX HOiTell He OyJIO TOCTpUX
iH(ex1ii a60 3arocTpeHHST XPOHIYHUX iH(EKILil i BOHU
HE BXXUBaJI MEINKAMEHTH.

Ta6amusa 1
Po3nopain piteit 3a narosiorieto Ta Micuem NPOXKUBAHHA

Table 1

Distribution of children by disease and place of residence

The 45.0 % of children inhabited the Kyiv region,
37.5 % — Zhytomyr, and 17.5 % — the Chernihiv one.

In 466 persons with somatic disease the quanti-
tative changes in hemogram were found i.e. leuko-
cytosis — white blood cells count T 10.0 G/I,
leukopenia — white blood cells count v 4.0 G/I,
eosinophilia — eosinophils count T 0.8 G/1, lym-
phocytosis — lymphocytes count T 3.5 G/1, mono-
cytosis — monocytes count T 0.6 G/1.

The comparison group included 31 children
residing in the same areas with no changes in blood
tests. At 6 months prior to the survey these children
have had neither acute nor exacerbation of chronic
infection and they did not use any medicines.

Matonoris / pathology

Ha3zeu o6nacreit Ykpaitu / name of regions of Ukraine

Kwiscbka / Kyiv Xwutomupceka / Zhytomyr  Yepririecbka / Chernihiv

locTpi neitkemii / AL, n = 191 90 23 78
JIA /DA, n=610 281 225 104
XIOA / IDA, n = 167 69 66 32
KinbkicHi 3MiHM B remorpami / 214 170 82
quantitively abnormal hemogram, n = 466

[Jitv 6e3 naronorii / children without diseases, n = 31 1 10 10
Beboro / total, n = 1465 665 494 306

VY 121 gutuau (crapmux 3a 12 pokiB) BUBYAIM BMICT
Baxkknx MetantiB (Pb, Cu, Ni, Cr, Mn, Zn, Fe) y Bosiocci
(n=62), "irtsax (n = 15) Ta kposi (n = 44). CepeaHiii BiK
obcrexeHux ckiagas (13,4 = 1,2) poku.

ITokazHuku neprudepudyHOi KpoBi BUBHAYaAIM HA TreMoa-
nHamizatopi HE-7000 Sysmex, (SInonist). CtaH eputpoum-
TapHOI JJAaHKU OLIiHIOBAJIM 32 MOP(OMETPUYHUMU XapaKTe-
PUCTUKAMU €PUTPOLIUTIB (CepeaHiii 00’eM epUTpoLMTa —
MCYV, cepenniii BMIicT TeMOTJIO0iHY B €pPUTPOLIUTI —
MCH). Mopdomorito KIITUH TOCTIIXyBaId B Ma3Kax
nepudepudHoi KpoBi, 3a0apBieHNX 32 POMaHOBCHKMM-
I'im3o10. BioxiMiuHi MapamMeTpu DOCIiIKyBaay Ha OioxXi-
MmiyHoMy anajizatopi Humostar-600 (Himeuuuna),
piBeHb CUPOBATKOBOTO (hepUTHUHY OILIIHIOBAIN 3a JOIO-
MOTOI0 PafioiMyHHOT0 MeTOAY. 3a HEOOXiTIHOCTI BUBYAIU
MOKa3HUKU CUHTEe3Y MopdipHHiB (BMiCT Konponopdipu-
HY B cedi BU3Havyaau 3a MeTogoM Soulsby i Smith (1974),
JleIbTa-aMiHOJIEBYJIiIHOBOI KHCJIOTHM — 34 METOAOM
Mauzerall (1975). BuBuanu piBHi TOPMOHIB, SIKi XapaKTe-
PU3YIOTh CTaH TUPEOITHOIO CTAaTyCy TMTUHU Ta Tinogisy
(BITBHMI TUPOKCHH, TUPEOTPOITHMI TOPMOH Tinmodizy).

(1) 194

In 121 children (older than 12 years) the heavy
metal (Pb, Cu, Ni, Cr, Mn, Zn, Fe) content was
assayed in hair (n = 62), nails (n = 15) and blood (n =
44). The average age of patients was 13.4 & 1.2 years.

Peripheral blood indexes were assayed on automat-
ic blood analyzer HE-7000 Sysmex, (Japan). Red
cells lineage status was also evaluated by morphomet-
ric characteristics of erythrocytes (mean erythrocyte
volume — MCYV, average content of hemoglobin in
erythrocyte — MCH). The morphology of cells was
investigated in peripheral blood smears stained by
Romanovsky-Himza method. Biochemical parame-
ters were tested on biochemical analyzer Humostar-
600 (Germany), serum ferritin level was assessed
using radioimmunoassay method. If necessary, the
porphyrin synthesis parameters were also eveleated
(coproporphyrin content in urine by Soulsby and
Smith, 1974), delta — aminolevulinic acids (by
Mauzerall, 1975). Hormone levels which characterize
the child thyroid and pituitary status (free thyroxine,
thyroid-stimulating hormone) were also investigated.
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Hiarno3 I'Jl BcTaHOBIIOBaAM Ha MiacTaBi Mopdo-
JIOTIYHOI OLIIHKY OJIaCTHUX KJIITUH KiCTKOBOT'O MO3KY 3a
DAb-xnacugikaliieto, cyormonyIsIiiHOrO CKIaay iMy-
HOKOMITIETEHTHUX KJIITUH i eKIIpecii MoBepXHEeBOro ¢e-
HoTuIly. JlOCHiIxKeHHS MpOBOAMIM B Jiabopartopii
KJIiHiYHO1 iMyHoJorii IKP (kepiBHUK BiIminy, 4I.-KOp.
HAMH VYxpainu, n-p men. Hayk, mpod. 1.A. bazuka).

JocmimkeHHsS BMICTy BaXXKWX MeTaJliB y BOJOCCI,
HITTSIX Ta KPOBI AiTel MPOBOAWIN B IHCTUTYTi rpoMazaCh-
Koro 310poB’s iM. O. M. Mapzeesa HAMH Ykpainu, B
JTabopaTopil TPYHTY Ta BigxomdiB (KepiBHUK I-p Me. Ha-
yK, mpod. B. B. CtankeBuy).

CraTuCTUYHY OOpPOOKY OTPUMAaHUX JaHUX IMPOBOIUIN
3 BUKOPMCTAaHHSM KOpeJSLiAHOro aHali3y: Koedili-
eHTiB Kopesauii CroipmeHa Ta Cr’iogeHTa, KpUTEpilo
ManHa-VYiTHi, MeToy iHTepBaJIbHOTO OLliHIOBaHHS. Bu-
KopuctoByBaBcs nakeT MS Excel.

PE3VYJIBTATU TA OBI'OBOPEHHS
CepenHi BeIMYMHM TMOKA3HUKIB TepuepruyHOi KPOBi y
niteit KuiBcbkoi, ZKutomupcebkoi Ta YepHiriBcbkoi obac-
Tel BiINoBinaayM HopMaTUBHUM. Y xBopux Ha 3JIA Kuis-
cbKoi Ta ZKUTOMUPCHKOI 00JIaCTe UMCI0 EPUTPOLIUTIB OY-
JIO BipOTiTHO BUILIMM TMOPIiBHSIHO 3 AiThbMU YepHiriBCbKoOl
o6acTi (Tab:1. 2). Perra moka3HUKIB epudepunyHoi KPOBi
y IiTeil TppoX objacTeil He po3pisHsuuch. IIlomo mokas-
HUKIB OOMiHy 3aJli3a, TO BOHU Oy HMKYMMU 32 HOpMa-
TUBHI, IO BiMOBiga€e neiliuTy 3a1i3a B OpraHi3mi.
ITopiBHsIbHA OIliHKAa MOKa3HMKIB €pUTPOLIMTAPOI
JIJaHKM Ta OOMiHy 3ayi3za y giteit 3 JIA He BU3HauyWJIa

Ta6nauusa 2

AL diagnosis was established on the basis of bone
marrow blast cells morphological assessment accord-
ing to FAB-classification, immune cells subpopula-
tions of and their surface phenotype expression. The
assay was executed in the Laboratory of Clinical
Immunology IKR (head, Corr. NAMS of Ukraine,
Doctor of Medical Sciences, Professor D.A. Bazyka).

The study of heavy metals in hair, nails and
blood of children was conducted at the ST « O.M.
Marzeiev Institute of Public Health NAMS of
Ukraine», Laboratory of Soil and Waste (chief Dr.
Medical Sciences, Prof. V.V.Stankevych).

Statistical analysis of data was performed using
the correlation analysis, namely the Spearman and
Student’s correlation coefficients, Mann-Whitney
criterion, method of interval estimation. MS Excel
package.

RESULTS AND DISCUSSION
Average values of peripheral blood parameters in
children from Kyiv, Zhytomyr and Chernihiv
regions matched normative. In IDA patients from
Kyiv and Zhytomyr regions the RBC number was
significantly higher vs. children of Chernihiv region
(Table 2). Other blood indices in children of the
three regions were not different. Regarding param-
eters of iron metabolism, they were lower than nor-
mative corresponding the iron deficiency.
Comparative analysis of erythrocyte lineage and
iron metabolism in children with DA did not iden-

MNoka3HUKKU epuTpOLMTapPHOT NaHKK nepudepuyHoi kposi, C3 Ta CP y pitent 3 3[JA Kuiscbkoi, JutomupcoKoi Ta

YepHiriecbkoi o6nacrent (M + m)
Table 2

Indicators of erythrocyte lineage in peripheral blood, SI and SF in children with IDA of Kyiv, Zhytomyr and

Chernihiv regions (M + m)

Haseu o6nacreii Ykpaitn / name of the regions of Ukraine

Ipyna nopiBHSAHHS

MokasHuku Kviecbka / Kyiv ~ )Kutomupcbka / Zhytomyr Yepniriecbka / Chernihiv.  Comparison group
n =69 n =66 n=32 n=31
Eputpouutn, T/n / erythrocytes, T/I 417 +0,09* 4,19 = 0,08* 3,83 +0,10 ** 432 +0,11
lemornoGiH, r/n / hemoglobin, g/l 102,2£0,9 ** 102,9 £ 1,1** 99,2 + 1,1** 130,4 + 3,8
'ematokpuT / hematocrit 0,35+ 0,02 0,34 + 0,03 0,34 + 0,02 0,38 + 0,02
MCH, nr / MCH, pg 24,5+ 0,4** 246 +1,2** 25,9+ 1,2** 30,3+1,9
MCV, ¢n / MCV, fl 78,5+ 1,8** 80,9 = 1,1** 809+ 1,4 86,9+ 1,3
C3, mkmons/n / Sl, umol/l 49+ 0,5 59+ 0,4** 3,8 0,4 14,112
CD, Hr/mn/ CF, ng/ml 18,6 £ 3,6** 15,6 + 1,5** 18,8 £ 1,7** 89,5+ 10,5

Mpumitka. * — pisHULS MiX nokasHukamu y aiteit KuiBcbkoi Ta XXMTOMMPCHKOI 06n1acTeil MopiBHsHO 3 HepHiriBcbkolo 06macTio; ** — pisHuLs Mix nokasHukamu y xeopux Ha 3[A 3

rpynoto nopisHsHHg (p < 0,05).

Note. * — difference between the indicators in children of Kyiv and Zhytomyr regions and compared with the Chernihiv region; ** — difference between the indicators in patients

with IDA and group comparison (p < 0.05).
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CYTTEBOI Pi3HUII 3aJIeXXHO BiA Miclisl ixHboro mpoxu-  tify any significant differences depending on
BaHHS. YMCIIO epUTPOIINTIB B KPOBi Ta BeIMunHa remMa-  patients place of residence. Number erythrocytes
TOKPUTY Y HUX OynM JOCTOBIpHO HIKYI, HiXX B Tpymi  and hematocrit value were significantly lower than
nopiBHgIHHA. [Toka3HUKM, 110 XapaKTepu3yloTh Hacu-  in the comparison group. Erythrocyte iron satura-
YeHHSsI epUTPOLIUTA 3aJ1i30M, He BiIpi3HAIUCH Bif Beau-  tion coefficients were not different from values in
YUH y NPaKTUYHO 3A0POBUX AiTei (Tadi. 3). healthy children (Table. 3).

Ta6nuusa 3
Noka3HUKKU epuTpouuTapHOi naHkn nepugepuyHoi kpoei, C3 Ta CP y piten 3 IA Kuiscbkoi, JKutomupcbkoi 1a
YepHiriecbkoi o6nacrent (M + m)

Table 3

Indices of erythrocyte lineage in peripheral blood, SI and SF in children with DA of Kyiv, Zhytomyr and
Chernihiv regions (M + m)

Haseu oGnacreii Ykpaitu / name of regions of Ukraine Ipyna nopiBHAHHS

MokasHuku Kviecbka / Kyiv ~ XKutomupcbka / Zhytomyr Yepniriecbka / Chernihiv.  Comparison group
n =281 n =225 n=104 n=31

Eputpouutu, T/n / erythrocytes, T/I 3,70 = 0,02* 3,68 = 0,05* 3,69 £0,01* 4,32 0,01
lemornoGin, r/n / hemoglobin, g/l 104,5+1,1* 102,5 = 0,9* 102,0 = 0,8* 130,4 = 3,8
lemarokpuT / hematocrit 0,32 +0,01* 0,30 £0,01* 0,32 £0,01* 0,38 + 0,02
MCH, nr / MCH, pg 282+12 21811 2716+13 30,119
MCV, én / MCV, fl 853+ 1,6 85,6 = 1,1 85,7+ 1,2 86,9+ 1,3
C3, mkmons/n / S, umol/l 14,7+0,6 13,2+ 0,4 122+0,5 14,112
C®, Hr/mn / CF, ng/ml 71,8 10,4 83,2+ 10,2 77,4+9,1 89,5+ 10,5

MpumiTka. * — pi3HMLS MiX noka3Hukamu y xBopux Ha JIA 3 rpynoto nopieHsiHHs (p < 0,05).
Note. * — difference between the indicators in patients with DA and group comparison (p < 0.05).

Hamu He Oyji0 BCTAHOBJIEHO KOPESLIIHOTO 3B’ SI3KY We have fixed no correlation between etiological
MiX eTiojoriuHUM (PakTOpoM y XBOpMX Ha aHeMmii Ta  factor in patients with anemia and their residence.
MicreM ix mpoxuBaHHS. OmHaK, KomopOimumii ctan y  However, a comorbid state in these children was
HUX Jemo po3pi3HaBcd (tadu. 4). Tak, y xBopux Ha JJA  slightly different(Table 4). Thus, in DA patients
yacTile peecTpyBalii XBOpoOM IILIYHKOBO-KUIIKOBOTO  the gastrointestinal tract and endocrine diseases
TpakTy Ta eHIOKPMHHY MaToorio. HepalioHanbHe xap-  were often registered. Irrational nutrition occurred
yyBaHHS Mayio Micire Jacrtimme y miteir 3 3J1A, Hixk y  more frequently in children with IDA, than in
naiieHTiB 3 JIA. patients with DA.

V Bubipui 6yno 466 aiteit 3i 3MiHaMU B TreMorpaMax. There were 466 children with changes in hemo-
Sx BuaHO 3 TaGa. 5, po3noain aiTeir He 3ajiexkaB Bim  gram. Distribution of children not depended on re-

Ta6nuus 4

MpuymHM po3BUTKY aHEMIYHUX CTAHIB y AiTein

Table 4

Causes of anemic states in children

3axBopioBaHHg / diseases 30A /IDA, n = 167 DA /DA, n=610 Bcboro / total, n =777
abc.y. /abs.n. % abc.u4./abs.n. % abc.u4./abs.n. %

HepauioHanbHe xap4yBaHHs / irrational nutrition 101* 60,5 214 35,1 315 49,5

JIOP-opraniB / of ear, nose and throat 34 20,4 165 27,0 199 25,6

LLKT / gastrointestinal tract 27* 16,2 213 34,9 240 30,9

'enbMiHTO3M / helminthes 25 15,0 112 18,4 137 17,6

MeHoparii / menorrhagia 29* 17,4 37 6,1 66 8,5

EnpokpuHHa natonoris / endocrine disorders 2* 1,2 102 16,7 104 13,4

Cnapkosa nopdipus / hereditary porphyria 6 3,6 - 6 0,8

MpumiTka. * — pi3HMLS MiX nokasHukamu y xBopux Ha [IA 3 rpynoto nopieHsiHHs (p < 0,05).
Note. * — difference between the indicators in IDA and DA (p < 0.05).
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perioHy npoxkuBaHHs. YacTile y AiTeil crmocTepiraauch
MoHouuto3u (33,7 % ) ta eosunodinii (26,2 %). itu 3
JIeKoneHissMM Ta JIiM@POLUTO3aMU PO3MOAIIUIUCH
Maiixe ropiBHy — 16,3 % Ta 15,2 % BinnmoBigHO, MeHIIIE

gion of residence (Table 5). More often children have
had monosytosis (33.7 %) and eosinophilia (26.2 %).
Cases of leukopenia and lymphocytosis were almost
equally distributed (16.3 % and 15.2 % respectively),

OyJ10 miteii 3 JerikouuTo3amu (8,6 %). there were less children with leukocytosis (8.6 %).

Ta6nuusa 5
Po3nogin piteit 3a KinbKicHUMKM 3MiHaMK B remorpami Ta Micuem NpoXKUBaAHHA

Table 5
Distribution of children by quantitative changes in hemogram and place of residence

Haseu obnacreii Ykpaitu / name of regions of Ukraine
Kviecbka / Kyiv  JXutomupcbka / Zhytomyr
abc. 4. /abs.n. % abc. 4. /abs.n. %

3MiHu B remorpami
Abnormal hemogram

— — Bcboro / total
Yepsiriscbka / Chernihiv

abc. y. /abs. n. %

abc.y. /abs.n. %

JleitkoumTo3 / leukocytosis 17 79 13 8,2 10 12,2 40 8,6

JleiikoneHisi / leukopenia 41 19,2 26 15,3 9 11,0 76 16,3
EoauHodinisi / eosinophilia 46 21,5 55 32,4 21 25,6 122 26,2
JlimbouuTtos / lymphocytosis 35 16,4 24 14,1 12 14,6 71 15,2
MoHouuTo3 / monosytosis 75 35,0 52 30,6 30 36,6 157 33,7
Beboro / total 214 100,0 170 100,0 82 100,0 466 100,0

ITpuymHaMu pO3BUTKY LIMX 3MiH OYJIM TOCTpi Ta XpOHiU-
Hi 6akTepianbHi iHbekuil (41,0 %), renpminTu (21,7 %),
KOHCTUTYLIMHWN JNiMpaTU3M Ta aJleprigHi peaxirii
(15,5 %), BxxuBaHHSI MEIMKAMEHTO3HUX 3aXO/iB Ta BaK-
umHaris (9,2 %), nepcuctyroui BipycHi indexitii (7,2 %),
nepeBaHTaXXeHHsI opraHizmy 3ajiizom (5,4 %). B Tabma. 6
MpeAcTaBlIeHa COMaTUYHA I1aTOJIOris, sIKa CIIpUsIa PO3-
BUTKY KiJIbKiCHMX 3MiH TTOKa3HUKIB B TeMorpamax y AiTeit
3a3HAYEHUX PETiOHIB.

Cepen 191 qutunm 3 I'J1 (156 — 3 TJIJI, 35 — TMJI) B
KwuiBcbkiit obmacti npoxusano 47,1 %, Kutomup-
cbKiit — 12,1 % ta Yepnirisebkiii — 40,8 %. 1o 6 poxiB
oyi0 98 (51,3 % ) xBopuXx, CTAapLIOro BiKy (CTapLIMX 3a
12 pokiB) — 93 ocobu (48,7 %). Posnomin miteit 3 [J1J1
3a iMyHO(EHOTUIIOBUMMU BapiaHTaMU I10Ka3aB, IO Yy
136 xBopux 6yB B-TJIJI (87,2 %), y 20 — T-TJUI ( 12,8

Ta6nuusa 6
MoxknuBi NpMYMHU KinbKicHUX 3MiH B remorpami gitei

Table 6

The causes of these changes were acute and chron-
ic bacterial infections (41.0 %), worms (21.7 %),
constitutional lymphatism and allergic reactions
(15.5 %), use of medication and vaccination
(9.2 %), persistent viral infections (7.2 %), body
iron overload (5.4 %). Table 6 shows the somatic dis-
eases that could contribute to the changes of quanti-
tative parameters of hemogram in children from
investigated regions.

Among the 191 children with AL (156 — with ALL,
35 — AML) the 47.1 % lived in Kyiv region, 12.1 %
in Zhytomyr, and 40.8 % in Chernihiv one. The 98
(51.3 %) patients were up to 6 years old, 93 persons
(48.7 %) were of older age (> 12 years). Distribution
of children with ALL according to imunofeno-
type variant showed, that 136 patients had B-ALL

Possible causes quantitative changes in hemogram of children

3MiHK B remorpami Mpwnunnm / ynucno pirein

Changes in hemogram Causes / number of children

JleiikoumTo3 / leukocytosis, n = 40

3aroCTpeHHs XPOHIYHOI iHeKLl (TOH3UNIT, OTUT, NepioaoHTUT) — 28; rocTpi 3ananbHi npouecy — 12.

Jleitkoneis / leukopenia, n = 76

Micns nepeHeceHmx BipyCHUX iHdekLiii — 42; 3aCTOCYBaHHS MeAMKaMEHTO3HMX 3acobiB — 34.

Eo3uHodinis / eosinophilia, n =122 TenbMiHT — 101; anepriuni peakuii — 21.

JlimdouwmTos / lymphocytosis, n = 71
anepriyHi peakuji — 8.

KoHctutywiiinmii nimbatnunmin piates — 43; nicna pecnipatophux iHdekuin — 11; nicng npodinakTuyHoi BakumHawi — 9;

Monouuto3 / monosytosis, n = 157
MEepEBAHTAXEHHS 3aMli3oM — 25.

XPpOHiuHi BorHuLLa iHdekuii — 72; TybiHdIKOBaHICTb, TOKCONNAa3Mo3 — 26; nepcucTyiodi BipycHi iHdekuii —34;
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%). Y 110 xBopux Ha B-IJIJI OyB 3araapHuii BapiaHT
(80,9 % ),y 12 — (8,8 % ) mpo-B-TJIJI, y 14 (10,2 % )
npe-B-TJIJI. ¥V xBopux Ha I'MJI Oyanu HacTynHi
BapiaHTu M1 (n=12), M2 (n=18) Ta M4 (n=15). VY
67,5 % xBopux Ha I'JI, He3ajexxHO BijJ iX BiKy Ta Micls
MpPOXWBaHHS, AiaTHOCTYBaJIMCh aHEMil CepeaIHbOro Ta
Baxkoro ctyneHs. [IpuuyomMy e Oyau aHeMmii 3 HopMa-
TUBHUM BMICTOM 3ajiiza Ta (epuTUHY B CHUPOBATI
kpoBi — (28,6 = 1,4) mkmonb/a1 Ta (168,5 + 12,5)
HT'/MJI, BiIIOBiHO.

Jlo3u ompoMiHEeHHS [iTeii Tpbox obiacTeil YKpaiHu
3HaxomwInch B Mexax Bixg 0,05 M3B 1o 14,6 M3B. Y Xu-
TeJ1iB ZKUTOMUPCHKOI 00J1aCTi BOHU OY/I €10 BULLIUMMU,
HiX y giTeit iHimx perioHiB (p < 0,05) (ta6a. 7). He BcTa-
HOBJICHO KOPEJISIIIHOTO 3B’SI3KYy MiXX BEJIMYMHOIO JO3M
ornpomMiHeHHsT uTuHU Ta Bapiantamu [JI ( IJIJI, I'MJI).

Ta6nuua 7

(87.2 %), 20 — T-ALL (12.8 %). In 110 patients
(80.9 %) there was a common variant of B-ALL in 12
(8.8 %) pro-B-ALL, and in 14 (10.2 %) pre-B-ALL.
Patients with AML have had the following variants:
Ml (n=12), M2 (n=18)and M4 (n=5).In67.5%
of patients with AL, regardless of their age and place
of residence, a moderate and severe degree anemia
was diagnosed. Moreover, it was anemia with a nor-
mative content of iron and ferritin in serum (28.6 +
1.4 mmol / L and 168.5 + 12, ng/mL respectively).
Exposure doses of children from three regions of
Ukraine fluctuated from 0.05 mSv to 14.6 mSv. In
inhabitants of Zhytomyr region they were slightly
higher, than in children from other regions (p < 0.05)
(Table 7). There was no correlation between the chil-
dren exposure doses and AL variants (ALL, AML).

No3un onpomiHeHHa aitent KuiBcbkoi, lutomupcbkoi ta YepHiriBcbkoi o6nacreit Ykpainm (M + m)

Table 7

Exposure doses of children Kyiv, Zhytomyr and Chernihiv regions of Ukraine (M + m)

Oo6nacri Jo3u onpomiHeHHs, (MiH/, Mmakc/), M3B CepepHa po3a onpoMiHeHHs, M3B
Regions Exposure doses (min., max.), mSv Average exposure doses, mSv
KviiBcbka / Kyiv 0,05-11,5 43+1,0
Xurommpcbka / Zhytomyr 2,4-14,6 88+16*
YepHiriscbka / Chernihiv 2,0-7,7 40+04

Mpumitka. * — pisHMLSA MiX cepeaHiMu 103aMn ONpOMiHEHHs! AiTel B Mexax obnacteii (p<0,05).
Note. * — difference between the average exposure doses of children within of regions (p < 0,05).

Hamu He BUsIBIEHO 3B'SI3KY MiX MOKa3HUKaMU TeMOT-
paMu y AiTei, sIKi MpoKUBalOTh Ha TepuTopisix KuiBch-
Koi, ZKutomupcekoi Ta YepHiriBcbkoi odnacTeii, 1o3aMu
iX ONpOMiHEHHSI Ta CTyTNIEHEM iHTerpajibHOTIo 3a0pyaIHEH-
Hs noBKiLIst. OgHaK JOBEIEHO, 10 Ha JayXKe 3a0pyaHe-
HUX TEPUTOPIisIX 10151 XBopuX Ha nipo-B-TJIJI ta T-TJIJI 3
iHiliaJIbHUM 4yHucioM JielKoluTiB BuiuMm 3a S50 I'/n i
HECTIPUATIMBUM TepediroM XBopoobu Oyna Oinblna, HixX
Ha moMmipHOo 3abpynHeHux (r = -0,47) (I rpamauis:
0,42—0,31-0,21; II rpagawis: 0,77—0,72—0,66). Hamu
TaKOX BCTAaHOBJICHA 3aJIEXKHICTh MiXK YMCJIOM €PUTPOIIU-
TiB y meprdepudHili KpOBi SIK Y XJIOMYMKIB, TaK i TiBYaT
cTapiuux 3a 6 pokiB i3 JIA, SKi MeLIKaIu Ha ayKe 3a0py/i-
HEHMUX TEPUTOPIsSIX 3a3HAUEHUX 00JIacTeil, MOPIBHSIHO 3
ocobaMHu TOro K BiKy Ta cTaTi, AKi OyJaud >XXUTEJIMU
MoMipHO 3a0pyaHeHUX peTioHiB. Tak, y miteii 3 1A, Xu-
TEeJIiB ay>Ke 3a0pYIHEHUX TEPUTOPilt, UMCI0 EpUTPOLIUTIB
craHoBuio (3,44 *+ 0,02) T/n, y xkuteiiB momipHo 3a0-
pyaHeHux — (3,63 £ 0,01) T/ (p < 0,05). Lliei 3anex-
HOCTI He BUSIBJIEHO Y AiTeii 1o 6 pokiB i xBopux Ha 3/1A.

Mu BUSBWIN TaKOX IIPSIMUIT KOPESLiMHUI 3B'SI30K
MIX CTYIEHEM iHTerpajbHOTO 3a0pyJIHEHHS TepPUTOPil i

We have found no correlation between hemo-
gram parameters in children living in Kyiv,
Zhytomyr and Chernihiv regions, exposure doses
and integrated pollution degree. However, in very
polluted areas the quota of patients with B-ALL and
T-ALL with initial WBC count more than 50 G/1
and unfavorable course of leukemia was higher than
in moderately polluted ones (r = -0.47) (I grad.:
0.42—0.31-0.21; II grad.: 0.77—0.72—0.66). We
also established a relationship between the number
of peripheral blood RBC both in boys and girls
older than 6 years with the DA, who lived in very
polluted areas, compared with persons of the same
age and gender, who were residents of moderately
polluted regions. Thus, in children with DA, resi-
dent in very polluted areas, the number of red blood
cells was (3.44 = 0.02) T/L, in residents of mo-
derately polluted area — (3.63 = 0.01) T/L, p < 0.05.
This dependence 1uds not found as in children
younger 6 years old, so in patients with IDA.

We also found a direct correlation between the
degree of territory integral contamination and the
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Taoauuya 8

Po3nopin piteit 3 moHouutosamu Kuiecbkoi, JutomupcbKoi Ta YepHiriBcbkoi obnacteit 3a ctyneHem iHTer-

panbHoro 3a6pyaHeHHs TepuTopin
Table 8

Distribution of children with monocytosis of Kyiv, Zhytomyr and Chernihiv regions by the integral degree pol-

lution

CTyniHb 3a0pyaHEeHHs TepuTopii Yucno o6cTeXEHUX

Aitn 3 moHouuto3amu / children with monosytosis

Degree of pollution region Number of children abc. y. / abs. n. %

MomipHo 3abpynHeHa / moderately polluted 290 30* 10,3
3abpyaHera / polluted 378 45* 11,9
[Jyxe 3abpynHera / very polluted 406 82 20,2
Beworo / total 1074 157 14,6

MpuMiTka. * — pi3HMLS NOKa3HWKIB NOPIBHSHO 3 flyxe 3a0pyaHeHoto TepuTopieio (p < 0,05).
Note. * — difference between indicators compared with very polluted (p < 0.05).

BiJICOTKOM JIiTeli 3 MOHOLMTO3aMMU, SIKi TTPOKUBAIOTH B
i micueBocTi (r = +0,45) (Tabi. 8).

OnHi€0 3 TPUYMH, IO MOXKe CIIPUYNHSTH ITiIBUIIICH-
HsI YKCJIa MOHOLIMTIB y AiTel B nepudepruyHiii KpoBi, €
TnepeBaHTaXXeHHsI OpraHi3My 3aJ1i30M SIK HaCIiIoK Mopy-
1IeHHSI (PEPOKIiHETUUHUX MpOoLeciB. 30ibIIECHHS Kilb-
KOCTi MOHOLIMTIB B KPOBI y AiTell € BimoOpaxkeHHSIM MPO-
1eciB MakpodarajibHoi JaHKM imyHiTery. Lle Moxke
BimOyBaTHCh 3a HAsIBHOCTI XpOHi3allii OaKTepiaIbHUX
iH(pekwili y miTell, MOpylIEHHSI KOHTPOJIIO 3a eJliMi-
HALi€I0 KJIOHIB 3JIOSIKICHUX KJITUH Toulo. HasgBHIiCTb
MOHOLIMTO3Y Y IMTUHU 3 HAIJIMIIIKOM 3aJli3a MOXe OyTh
OIHUM i3 paHHIX AiarHOCTUYHUX KPUTEPIiB PO3BUTKY
MIi€JIOAUCIIACTUYHOIO CUHAPOMY.

OxpiM BUBYEHHST BIUIUBY 3a0pymHEHHS TEpUTOPii Ha
PO3BUTOK Te€MaTOJIOTIUHOI TaTOoJIOTii, HAMU ITOCIIiIKY-
BaBCS BMiCT BaXXKUX MeTaliB y Bosocci 30 miteit KuiBch-
Koi obnacti (MMm. bpoBapu, byua, bospka), 15 ocio —
Kuromupcepkoi (MMm. Kopoctens, ManuH) ta 17 XBopux
Ha I'JI, siki mpoxkuBaiu B M. YepHirosi (Ta6:1. 9). Hopma-
TMBHi 3HayeHHs1 B Tabnuusax 9, 10, 11 HagaHi 3a A. B.
CkanbHuM [7]. He3Baxarouu Ha KOJIMBaHHS PiBHIB BU3-
HauyeHMX MeTajiB y BOJIOCCI AiTeil, BOHU HE MEepPEeBUILY-
BaJIM HOPMATUBHI BiTHOCHO TPaHUYHO TOIMYCTUMOI KOH-
nentparii (I1K).

Bwmict MeTainiB y HirTsix BuB4aBcs y 15 aiteit (tadu. 10).
PiBenn Cu, Cr ta Mn 6yB MaKCMMaIbHUI y JiBUMHU 3 M.
BpoBapu, sika cTpaxnmana Ha eHIOKPUHHY IaTOJIOTiIO
(oxupinasa II ct., ayroiMmyHHuil Ttupeoinut) Ta JIA.
ITigsuienuii BMmict Cu 0yB y ABOX AiTeil 3 M. ManuHa.
BwmicT Mn y HIrTax nepeBuillyBaB HOpMaTHUBHiI 3HAUEHHS
y BCiX miTeii, ocobauBo 3 M. ManuHa. BMicT Zn y Bcix
niTel OyB 3HIKeHUU. Y aiteit, xBopux Ha IJI, gxi nmpo-
KUBaiu B M. YepHirosi, piBeHb Pb, Cr Ta Zn 6yB Hali-
HUXYUNA.

percentage of children with monocytosis in this
area (r = +0.45) (Table 8).

One of the reasons that may cause the increase of
monocyte count in peripheral blood of these chil-
dren is a body iron overload as a result of ferroki-
netic processes mulfunction. Increase of mono-
cyte count in the children blood is a reflection of
macrophage immunity processes. This can occur
in the presence of chronic bacterial infections in
children, alterations of the control for the malig-
nant cells clones elimination, ets. The existence of
monocytosis in a child with iron excess can be one
of early diagnostic criteria of myelodysplastic syn-
drome.

In addition to studying the impact of contamina-
tion on the development of hematologic diseases,
we have investigated the heavy metal content in
hair of 30 children of Kiev region (cc. Brovary,
Bucha, Boyarka), 15 people from Zhytomyr region
(cc. Korosten, Malyn) and 17 patients with AL,
who lived in c.Chernihiv (Table 9). Normative val-
ues provided by A. V. Skalnyj [7] are in Tables 9, 10,
11. Despite fluctuations of levels of assayed metals
in hair of children, they do not exceed the maxi-
mum allowable concentration (MAC).

The content of metals was assayed the nails of the
15 children (Table 10). The maximum level of Cu,
Cr and Mn had the girl from c. Brovary, who had got
endocrine disorders (obesity II degree, autoimmune
thyroiditis) and DA. Elevated levels of Cu were
found in two children from c. Malyn. Mn content in
nails exceed the normative values in all children,
especially from c. Malyn. Content of Zn in all chil-
dren was reduced. Children with AL, who lived in
c. Chernihiv, had the lowest level of Pb, Cr, and Zn.
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Ta6nuus 9
BmicT meTaniB y BosioCCi fiTeit 3aNeXHO Bif Micus NpoXUBaHHA
Table 9
Content of metals in hair of children depending on place of residence
OoGnacri Pb, mr/kr Cu, mr/kr  Ni, mr/kr  Cr, mr/kr Mn, mr/kr Zn, Mr/kr
Regions Pb, mg/kg Cu, mg/kg Ni, mg/kg Cr, mg/kg Mn, mg/kg Zn, mg/kg
KviBcbka, M. bpoeapu / Kyiv, c. Brovary, n =9 0,21 £0,01 3,38+0,08 0,98=+0,08 24+04 397+0,73 0,59 =0,11
KviBcbka, M.byya / Kyiv, ¢. Bucha, n = 12 0,06 = 0,01 44+0,6 0,49 = 0,11 09+0,2 3,34+095 0,06 +0,01
KviiBcbka, M.bosipka / Kyiv, ¢. Boyarka, n = 9 0,058 =0,004 36=+0,9 0,38 = 0,09 0,7+0,1 421+053 0,53+0,01
Xutommpcbka, M. ManuH / Zhytomyr, ¢. Malyn, n = 8 0,08+0,01 0,16=+0,02 0,05+0,01 0,4+0,1 3,77+0,46 0,01 +0,002
Xutommpcska, M. KopocteHb / Zhytomyr, ¢. Korosten, n =7 067+0,11 8,01+041 0,72+0,12 0,5+0,1 496 +058 0,69+0,13
YepHiriecbka, M.YepHirig / ¢. Chernihiv, n = 17 0,14+0,02 445+083 0,45+0,08 0,6 0,1 252+047 0,16 +0,03
HopmatueHi naHi / normative data 0,1-5,0 6,8-39,0 0,1-2,0 0,1-4,1 0,1-4,4 100-320
MpumiTka. * — pi3HMLS NOPIBHSHO 3 HOpMaTUBHUMK AaHumu (p < 0,05).
Note. * — difference between compared to normative data (p < 0.05).
Ta6nuusa 10
BmicT MeTaniB y Hirtax pgitei 3anexHo Bif MicuA NpoXXnMBaHHA
Table 10
Content of metal in nails of children depending on place of residence
Oo6nacri Pb, mr/kr Cu, mr/kr Cr, mr/kr Mn, mr/kr Zn, Mr/kr
Regions Pb,mg/kg Cu,mg/kg Cr,mg/kg Mn,mg/kg Zn, mg/kg
KviiBcbka, M. Bposapu / Kyiv, ¢. Brovary, n = 1 16,7 140,0* 73,3* 456,7* 143,3
Xutomupcska, M. ManuH / Zhytomyr, ¢. Malyn, n = 2 76+19 14,1 £2,8* 47+13 1441 £ 9,1* 11,8 +2.2
Kuiscbka, M. byya / Kyiv, ¢. Bucha, n =5 3,3+0,9 42+13 6,0+17 103+16* 12,6 £2,7
YepHiriecbka, M. YepHirie / ¢. Chernihiv, n =7 0,05+ 0,01 51+0,8 25%05 106 +24* 22+09
HopmatueHi naHi / normative data 14-40 6,2 6,2 0,04-2,1 73-304

MpumiTka. * — pi3HMLS NOPIBHSHO 3 HOpMaTUBHUMK AaHumu (p < 0,05).
Note. * — difference between compared to normative data (p < 0.05).

Ilomo BMicTy MeTaiB y KpoBi niteit sk 3 I'JI, Tak i B
rpymi mnopiBHsIHHS, BMIicT Pb Ta Cu He po3pi3HsBcs
(taba. 11). He GyJ10 pi3HMIII MixK BMiCTOM LIMX METaJiB B
KpOBi 00CTeXXEeHUX TOPiBHSIHO 3 HOpMAaTUBHUMU. B Toit
ke yac piBeHb Ni, Cr Ta Mn OyB BUIIMIT MOPiBHSIHO 3
HOPMaTUBHUM, 0c00I1MBO y xBopux Ha ['JI. ¥V miteit 060X
rpyn BMiCT Zn 3HaXOAMBCS Ha HUXKHIiA MeXi HOpMaTUB-
HUX 3HAYeHb. 3BepTa€ Ha cebe yBary ImiaBUIIEHUI BMICT
Fe y miteii 6e3 remarosioriuHoi natosorii (B 3,8 pasa).
InauBinyanbHi KOJIMBAHHS PiBHIB MeTaliB He 3ajiexKalu
BiJ CTaTi XBOPHUX, CTalil JISHKEeMiYHOTO MPOLECY, MicCLs
iX MPOXMBAHHS Ta 103U ONPOMiHEHHSI.

Cepen xBopux Ha I'JI Ta ocib 6€3 oHKOreMaToJIOTiuHO1L
naTosorii Oyad ABiI TMapu HiTei-0gu3HIoKiB. OmHaKk,
He3BaXkaloyM Ha OJHAKOBUM BiK JiTell, XapakTep Xapuy-
BaHHS Ta OIiOTOIl MiCLEBOCTi, Y HHUX BHU3HauyeHi
po36ixxHocTi B KoHeHTpalii Cu B kposi (0,53 Mr/kr Ta
0,18 mr/xr) i Ni (3,31 mr/kr ta 1,81 Mr/kr) npu Buco-
KoMmy piBHi Fe, skuii 6yB BUILIMM 32 HOpPMAaTUBHUI Maii-
Ke B 6 pasiB.

Content of Pb and Cu in the blood of children with
AL and comparison group did not differ (Table 11).
There was no difference between amount these met-
als in the blood of examined persons vs. normative
values. At the same time the level of Ni, Cr and Mn
was higher vs. normative, especially in AL patients.
In children from both groups the Zn content was at
the lower limit of normative values. The high content
of Fe in children without hematologic disease (3.8
times) is notable. Individual fluctuations in metal
content not depended on gender, stage of leukemic
process, place of residence and exposure doses.

Among patients with AL and persons without
oncohematological disease there were two pairs of
twin children. However, despite the same children
age, nutrition and habitat areas, some differences
in Cu concentrations in blood were identified
(0.53 mg/kg and 0.18 mg/kg) and Ni (3.31 mg/kg
and 1.81 mg/kg) at high Fe level, which was almost
6-fold higher than normative.
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Ta6nmuysa 11

BmicT geakux metanis y KpoBi giTeit 3 roctpumu nenkemiamm 1a rpyni nopisHaHHA (M £ m)

Table 11

Content of some metals in the blood of children with AL and comparison group (M + m)

Fpynum pitei Pb, mr/kr Cu, Mmr/kr Ni, mr/kr Cr, Mr/kr  Mn, mr/kr  Zn, Mr/kr Fe, mr/kr

Groups Pb,mg/l Cu,mg/I Ni, mg /I Cr,mg/l Mn,mg/l Zn,mg/I Fe, mg/I

XBopi Ha neikemii, n =13 0,063 +0,011* 0,60+0,09 3,04 £0,23*,** 0,51 £0,05*,** 0,43 £0,05*,** 1,89+0,01* 1,39+0,18"
Children with AL

[Jitv 6e3 neiikemiit, n = 31 0,096 £ 0,014 0,80=0,13 1,81 £0,21** 0,33+0,06* 0,24 +0,02** 091 +0,09** 6,65+ 0,97 **
Group comparison

HopmatueHi naHi / normative data 0,05-0,2 0,7-1,7 0,02-0,33 0,03-0,12 0,03-0,16 1,6-8,0 0,65-1,75

MpuMiTka. * — pi3HULS MiX LiTbMK 060X rpyn; ** — pisHuLS, NOPIBHSHO 3 HOPMaTUBHUMM JaHumK (p < 0,05).
Note. * — difference between the two groups of children; ** — difference between compared to normative data (p < 0.05).

ITincymoBytoumn oTpuMaHi pe3yabTaTi, MOKHA CKa3aTu,
1110, He3BaXKalouM Ha KOJMBAHHS MOKA3HUKIB BMICTY Me-
TaJliB y BOJIOCCI AiTel, X piBHi He MepeBUILyBaIn J0ITyC-
tiMi BigHOCHO I'JIK i 6y MakcuManbHUMU Y IiTeit mpo-
MUCJIOBUX MicT. BMicT Zn OyB pi3KO 3HMXKEHUI Y BCiX
giteid. [TpyuyrHaMu bOTO SIBUILIA MOXKYTh OYTH MATOJIOT s
IITYHKOBO-KHUILIKOBOI'O TPaKkTy, AUCOAIaHC BMIiCTy BiJib-
HUX Ta 3B’SI3aHUX Y MENTUIAX aMiHOKHCIIOT, 1110 3MiHCHIO-
I0Tb TPAHCIIOPT METAJTIB Y CKJIa/li METAJIONPOTEIHIB, 3MiHU
B KJIIOUOBHUX (pepMeHTaX, MeTabOJIiTH OKCUAATUBHOTO Ta
iHIIMX cTpeciB Towo. ITinBUILIEHMI BMICT IeSIKMX METaJliB
y xBopux Ha I'JI MOXXHA MOSICHUTU KOHKYPEHTHOIO Hi€l0
3aJ1i3a 3 iHIMMM MiKpoeJleMeHTaMU B OpraHi3Mi.

ToOTO, HaM He BIAJIOCS BCTAHOBUTH i30JIbOBAHOI il
paniauii y MaJiux 103ax Ha MTOKa3HUKU KPOBi y MiTei, X0-
4ya YiTKO MPOCTEXYETHCS BILUIMB MOEIHAHOI il KOMILIEK-
Cy HECIPUSTIMBUX (PaKTOPiB HABKOJMIIHLOTO CEpelo-
BUILIA, B TOMY YMCJIi i iOHiI3yI0UOro BUIIPOMiHIOBaHHS,
Ha cTaH remorioe3sy. IHTepnperalis OTpMMaHUX JaHUX
JIelI0 CKJaJHa yepe3 BiCyTHICTh ITEBHUX HOPMaTUBHUX
JaHMX II0J0 BMIiCTY MeTaJliB y BOJIOCCI, HiI'TSIX Ta KPOBi
Jioneit i, o0coOIMBO AiTel, 3a7eKHO Bifl BiKY.

OTpuMaHi pe3yabraTyu Hagalu MOXJIMBOCTI OOIPYHTY-
BaTH KpUTepil pOpMyBaHHS IPYITH ITiABUILIEHOTO PU3UKY
PO3BUTKY OHKOTI'€MaTOJIOTiYHO1 MAaTOJIOTIi y HiTel, 3a/1ex-
HO Bil BIUTMBY (baKTOPiB AOBKIILISA, OO SIKUX BiIHECEHi:
BiK AiTeit, cTtapumux 3a 12 pokiB, aHeMil 3 MiABUILIEHUM
BMIiCTOM 3ajli3a B OpraHiaMi, MOHOLIMTO3, HAasIBHICTb
ILITYHKOBO-KHUIIIKOBOI Ta €HIOKPUHHOI MAaTOJIOT i1, MiJB1-
IIEHWI BMICT BaXKKMX METaJIiB B OpraHi3Mi, a TaKOX IMpo-
>KMBAaHHSI B €KOJIOTIYHO HECIIPUSATIMBUX PETiOHAX.

BUCHOBKU

1.V niteii 3 A, xuteniB Kuiscbkoi, ZKUTOMUPCHKOI] i
YepHiriBcbkoi obnacteit YKpaiHu, 4acTillle, HixX Npu
31A, peecTpyBaiiCh eHIOKPUHHI XBOPOOU Ta ITaTOJIOTisI

Summarizing the results, we can say that, despite
the fluctuations in metals levels in children hair, their
amount did not exceed the allowable MAC and were
maximum in children of industrial cities. The Zn
content was very reduced in all children. Disesas of
gastrointestinal tract, imbalance of content of free
and bound amino acids in peptides transportating
the metals in metalloproteins, changes in key
enzymes, metabolites of oxidative and other stress
and some other can be the reasons for this phenom-
enon. Elevated levels of some metals in patients with
AL can be explained by the competitive action of
iron and other microelements in the body.

That is, we did not detect the effect of radiation in
small doses on blood parameters in children,
although the influence of complex combined action
of unfavorable environmental factors, including
ionizing radiation, on the status of hematopoiesis is
clearly surveyed. Interpretation of the data is some-
what complicated by the lack of specific normative
data about content of metals in hair, nails and blood
of people, especially children, depending on age.

The obtained results have provided opportunities to
prove criteria for the formation of increased risk
group of oncohematologic diseases in children,
depending on impact of environmental factors,
which include children age more than 12 years, ane-
mia with high content of iron in the body, monocy-
tosis, presence of gastrointestinal and endocrine dis-
ease, high content of heavy metals in the body and
living in ecologically unfavorable regions.

CONCLUSIONS

1. In children with DA residing in Kyiv, Zhytomyr
and Chernihiv regions of Ukraine the ndocrine dis-
eases and disorders of gastrointestinal tract were reg-
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IIJTYHKOBO-KUIIIKOBOTO TpakTy. KiIbKiCHi 3MiHU B Jeii-
KorpamMi BMHHUKAJM 3a HaSIBHOCTI OakTepiaJbHUX
iHpexuiit (41,0 %), reapMinTiB (21,7 %) Ta KOHCTU-
TyuiiiHoro aimdarusmy (15,5 %).

2. Jlo3u onpoOMiHEHHS JiTeil 3HAXOAUIUCH B MeKax Bif
0,05 M3B mo 14,6 M3B. Y xuteniB 2KUTOMUPCHKOI 00-
JIacTi BOHM OyJIM JeIIo BUIINMU, HixX y iHmmx (p < 0,05).
He BcTaHOBIIeHO KOpENSLiiHOTO 3B’SI3Ky MiX BEJIUYM-
HOIO 031 OTIPOMiHEHHS AiTeli, MOKa3HMKaMU reMorpam
Ta Bapiantamu I'JI.

3. Hong miteit 3 mpo-B-TJ1JI Ta T-TJ1JI Bapiantamu neii-
KeMilt, sIKi MpOXUBalOTh Ha AyXe 3a0pyIHEHMX Tepu-
TOpisIX 3 iHiUiaabHUM Jieiikonuro3doM 3a 50,0 I'/m Ta
HECOpUSTAUBUM MepediroM 3axBOPIOBaHHS, OyJia Oilb-
moto (r = -0,47) OpiBHSIHO 3 JOJICI0 XBOPUX, SIKi MEIII-
KaJlu B MOMipHO 3a0pyIHEHUX perioHax.

4.V niteit mybepratHoro Biky 3 JIA, XuTesiB myxe 3a0-
PYIHEHMX PErioHiB YKpaiHU, YMCIIO EPUTPOLIMTIB y Te-
pudepunyHiit Kposi 0yao HikunM — (3,44 = 0,02) T/x,
HIX Y JXUTENiB MOMIpHO 3a0pyIHEHUX TEPUTOPiii —
(3,63 £ 0,01) T/n, p<0,05. BcraHoBaeHUI MPIMUI KO-
peNISILiMHUMA 3B’ SI30K MiX BiICOTKOM AiTeil 3 MOHOLIUTO-
3aMU 3aJI€XKHO BiJl CTYIIEHsI iHTerpajibHOro 3a0pyaHEH-
HsI TepUTOpIi: HalMEeHIIa KiTbKiCThb JiTelt 3 MOHOLIUTO-
3amu (10,3 %) mpokuBaja Ha TOMIpHO 3a0pyTHEHMX
TepuTopisix, Haitbinbua (20,2 %) — Ha AyXe 3a0pymaHe-
Hux (p < 0,05).

5. Bmict Pb, Cu, Cr, Mn, Zn y Bojocci miTeit He me-
peBuinyBaB gonyctumuil BimHocHo I'ZIK. Bmict Pb Ta
Cu y kposi aiteit sik 3 I'JI, Tak i B rpyIi nopiBHSIHHS,
He po3pidHgBca. PiBenp Ni, Cr ta Mn OyB BHIIWit
MOPiBHSIHO 3 HOPMAaTUBHUM, OCOOJMBO Yy XBOPMX Ha
I'JI. Bmict Zn B ycix 0ion0OriyHMX TKaHMHaX AiTel
3HAXOAMBCS Ha HUWXHIN MeXi HOPMaTHBHOTO.
InguBigyanbHi piBHI MeTalliB y BOJOCCi, HIITIX i
KpOBi He 3ajiexalad Bil cTaTi XBOpMX Ta J03U OII-
pOMiHEHHSI.

6. o kpuTepiiB (hopMyBaHHS TPYIIU MiABUILEHOIO PU3K-
Ky PO3BMTKY OHKOIE€MAaTOJIOTiYHO1 TaTojiorii y AiTei
BiIHECEHi HACTYITHI: BiK AiTel, cTapiux 3a 12 pokiB, Ha-
SIBHICTb aHeMii 3 MiJABUILEHUMM BMIiCTOM 3ajli3a B Op-
raHi3mi, HUTYHKOBO-KHUIIIKOBOI i €HIOKPUHHOI MaTOJI0Til
Ta MIPOXMBAHHS B €KOJIOTTYHO HECTIPUSITIIMBUX PErioHaX.
7. PamiauiiiHi i HepagialliliHi YMHHUKY TOBKIJUISI CIIPUS -
IOTh PO3BUTKY (DYHKIIOHAIBHUX 3MiH B CUCTEMi KPOBOT-
BOPEHHS MiTeii Ta MOriplIylOTh Nepedir KoMOpOiaHOI i
reMaToJIOTiyHO1 TaroJjiorii. OTpuMaHi pe3yJbraTu MO-
KYTh OYTM MiATPYHTSIM IUISI TOAQJBIINX PO3TOPHYTHUX
JOCTiIKeHb y cepi paaiodiosorii Ta €KOJIOTii.

istered more often, than in IDA. The quantitative
changes in leucogram occurred in presence of bacte-
rial infections (41.0 %), helminthoses (21.7 %) and
constitutional lymphatism (15.5 %).

2. Exposure doses of children were ranging from
0.05 to 14.6 mSv. In the inhabitants of Zhytomyr
region the doses were slightly higher, than in other
ones (p < 0.05). No correlation between the expo-
sure doses of children, hemogram indexes and vari-
ants of AL was found.

3. The share of children with B-ALL and T-ALL
leukemia variants, residing very polluted area, with
initial leukocytosis at 50.0 G/l and unfavorable
course of the disease was higher (r = -0.47) compared
with the share of patients living in moderately pollut-
ed regions.

4. In pubertal children with DA, being residents of
very polluted areas of Ukraine, the number of red
blood cells in peripheral blood was lower (3.44 + 0.02
T/L), than in residents of moderately contaminated
areas (3.63 £ 0.01 T/ 1) (p < 0.05). A direct correla-
tion between the percentage of children with mono-
cytosis depending on the degree of integral contami-
nation was found, namely the smallest number of
children with monocytosis lived in moderately con-
taminated areas (10.3 %), whereas most of them

(20.2 %) — in the very polluted area (p < 0.05).

5. The contents of Pb, Cu, Cr, Mn, Zn in hair of chil-
dren did not exceed the permissible amount, regard-
ing MAC. The content of Pb and Cu in blood both of
children with AL and in the comparison group was
not different. Content of Ni, Cr and Mn was higher
compared to the normative, especially in patients with
AL. Content of Zn in all biological tissues of children
was at the lower normative limit. Individual levels of
metals in hair, nails and blood not depended on gen-
der of patients and their exposure doses.

6. Criteria for formation of the increased risk group of
hematologic disease in children are the following: age
of children more than 12 years, presence of anemia
with high content of iron in the body, gastrointestinal
and endocrine diseases and living in ecologically
unfavorable regions.

7. Radiation and non-radiation environmental fac-
tors contribute to development of functional abnor-
malities in hematopoiesis of children and worsen the
course of comorbid and hematologic diseases. These
results can be the basis for further detailed research in
radiobiology and ecology.
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