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BILINB JEAKUX HECITPUSATINBUX YMHHUKIB 1OBKLJIJIA
HA BUXKHNBAHICTH IITEN 3 TOCTPUMU JENKEMIIMU

Y BIJTAJIEHU ITEPIOJ ITICJISI ABAPIT

HA YOPHOBWJIBCHKIN AEC

Merta. BusHayeHHA BNAWUBY HECNPUATAMBUX YUHHWKIB JOBKINNA, B TOMY YMCNT i ONPOMIHEHHS, HA BUXMBAHICTb fiTel,
XBOPUX Ha rocTpi feikemii, y BignaneHuit nepiog nicnsa asapii Ha YAEC (2008-2017 pp.).
Marepianu i metopu. O6¢cTexeHo 74 autunu 3 roctpumu neikemismu (1) (64 — 3 roctpumu nimpobnacTHUMKU nei-
kemisamu (IN11)); 10 — 3 roctpumu mienobnacTHumu neiikemismm (FMJ1). Bname HeraTMBHUX YNHHUKIB HAaBKOMULIHbBO-
ro cepefoBULLA OLiHIOBANM 32 CTYyNEHEM iHTErpanbHoro 3abpyAHeHHs aTMOChepHOro NoBiTPS, MOBEPXHEBUX BOJ, i
rpyHTiB nectuuymngamu, saxkkumn metanamu (Pb, Cu, Ni, Cr, Mn, Zn, Fe) 1a i3otonom uesito *’Cs. Lii perioHn paHxupy-
BanW Ha nomipHo 3abpyaHeHy (1), 3abpyaHeHy (2), oyxe (3) Ta Haa3BUYaHo (4) 3abpynHeHy TepuTopito. Bpaxosy-
BanuW BiK JiTell, NOKa3HWKM KPOBi, iMyHO(EHOTUNOBKI BapiaHT rocTpux NeiKeMmiii, BUKMUBAHICTb XBOPUX i Micue npo-
XuBaHHA (MicTo/ceno), piBeHb cupoBaTkoBoro eputuny (CO).
Pesynbratu. [lo3n onpomiHeHHs pgitei 3 [J1 3Haxogunuch B mexax Big 0,4 M3B go 35,0 m3B (cepepHi BenuunHu —
(4,25 + 0,63) M3B) i BOHW He BNAWBaNu Ha NporHo3 nepebiry Ta Bapiantu [J1. 52 AUTUHM NPOXKMBANKM HA NOMipHO i 3a-
OpyaHeHUx TepuTopiax (30 Bynu xutenamu mict, 22 — cin). 22 XBOPUX MeLIKaNU Ha AyXe Ta Haf3BMYaNHO 3abpyaHe-
HUX TepuTOpiax (4 6ynu xutensamu mict, 18 — cin). 3 74 xBopux Ha [J1J1 Ta TMJ1 nomepno 24 autunun (32,4 %). Haii-
MeHLUe Ynucno Aiten, Aki nomepnu, Gynu XBOPUMHK Ha «3aranbHuii Tun» B-MJ1J1 (18,7 %), Haiibinblwe — fitn 3 npo-B-MJ1
(8 310) Ta T-TN1]1 (3 3 4). Cepepn 52 xBOpPUX, XKMTeNiB NOMipHO Ta 3abpynHeHUX perioHis, nomepno 13 nauieHTis (po-
ns — 25 %), TOAT K 3 22 XBOPUX, AKi KUIM HA BYKE Ta HaA3BMUYAKHO 3a6pyaHEHUX TepuTopiax, nomepno 11 piteit (po-
ns — 50 %) (rs=0,39; p < 0,05). Cepep 10 xBopux Ha 'MJ1 nomepno 4 auTuHW. YacTiwe nomupanu gitw, aki Gynu xu-
Tensmu cin. NMpuyomy, piseHb CP 6yB 4OCTOBIPHO BULLMIA Y fiTeil CTaplumx 3a 6 POKiB, xuTenis cin — (406,8 + 40,6) Hr/mn,
NOpPiBHAHO 3 XBOPUMMK Monogworo Biky — (211,2 +32,1) Hr/mn i xuteniB micT: go 6 pokiB — (297,4+52,3) Hr/mn;
cTapwi 3a 6 pokiB — (275,6 + 29,8) Hr/mA.
BucHoBKku. OTpuMaHi faHi cBigyaTb Npo HeraTUBHMIA BNIMB YMHHUKIB [LOBKINASA, B TOMY YMCNi i 3aNi3a, i MOXYTb Oy-
TV MiArPYHTAM AN PO3YMiHHS MeXaHi3MiB NOTEHLIOI0YOr0 BMIMBY METaiB Ta iX CMONYK HAa PO3BUTOK 3M10AKiCHUX 3aX-
BOpIOBAHb CUCTEMU KPOBi y AiTen.
KniouoBi cnosa: fitn, roctpa neiikemis, NporH03, cMpoBaTKoBUI (epuTuH, hakTopu AoBKiNNA, aBapia Ha YopHo-
ounbcbkin AEC.

pobnemu pagiaviviHoi meanumum 1a pagiobionorii. 2018. Bun. 23. C. 254-262. doi: 10.33145/2304-8336-2018-23-254-262.

P«J BpyciioBa Katepuna MuxaitniBHa, e-mail: Katerinal42@ukr.net

(1) 254



CLINICAL

RESEARCH

ISSN 2304-8336. lpobnemn paniauiiivoi Meauunkn Ta pagiobionorii = Problems of radiation medicine and radiobiology. 2018. Bun. 23.

V. G. Bebeshko, K. M. Bruslovat«<, N. M. Tsvietkova, L. O. Lyashenko, T. I. Pushkareva,
L. O. Honchar, A. S. Sergeeva, S. M. Yatsemyrskii, Y. M. Samson, 1. V.Trihlib, O. I. Makovey

State Institution «National Research Center for Radiation Medicine of the National Academy of Medical
Sciences of Ukraine», 53 Melnykova str., Kyiv, 04050, Ukraine

EFFECT OF SOMEUNFAVORABLE FACTORS OF ENVIRONMENT
ON THE SURVIVAL OF CHILDREN WITH ACUTE LEUKEMIA IN
A LONG-TERM PERIOD AFTER ACCIDENT ON THE
CHORNOBYL NPP

Objective. Determine of the influence of adverse environmental factors, including irradiation, on the survival of
children with acute leukemia in the long-term period after the Chornobyl accident (2008-2017).
Materials and methods. Examined 74 children with acute leukemia (AL): 64 with acute lymphoblastic leukemia
(ALL); 10 - acute myeloblastic leukemia (AML). The influence of negative environmental factors was assessed by
the degree of integrated pollution of the atmospheric air, surface waters and soils with pesticides, heavy metals (Pb,
Cu, Ni, Cr, Mn, Zn, Fe) and cesium isotope ¥’Cs. These regions were ranked on a moderately polluted (1), polluted (2),
very (3) and extremely (4) polluted territories. Took into account the age of children, blood test, immunophenotyp-
ic of variant the acute leukemia, survival of patients and place of residence (city / village), serum ferritin level (SF).
Results. Exposure doses of children were in the range from 0.4 mSv to 35.0 mSv (average values were (4.25 + 0.63 mSv)
and did not affect the prognosis and variants of AL. 52 children lived in moderately and polluted territories (30 were
residents of cities, 22 — villages). 22 patients were lived in very and extremely polluted territories (4 were residents
of cities, 18 — villages). Of 74 patients with ALL and AML 24 children died (32.4 %). The smallest number of
children, who died, were patients with «general type» B-ALL (18.7 %), most of all children with pro-B-ALL (8 out of
10) and T-ALL (3 of 4). Of the 52 patients, the inhabitants of moderately and polluted regions, 13 patients died (25
%), while out of 22 patients, who lived in very and extremely polluted areas, 11 children died (50 % share)
(rs = 0.39; p <0.05). Of the 10 patients with AML, 4 children died. Most often, children died, who were residents of
villages. Moreover, the level of SF was significantly higher in children over 6 years, the inhabitants of villages -
(406.8 + 40.6) ng/ml, compared to younger patients — (211.2 + 32.1) ng/ml) and residents of of cities: up to 6
years — (297.4 + 52.3) ng/ml; over 6 years — (275.6 + 29.8) ng/ml.
Conclusions. The obtained data testify to the negative influence of environmental factors, including iron, and can
be the basis for understanding the mechanisms of potentiating influence of metals and their compounds on the
development of malignant diseases of the blood system in children.
Key words: children, acute leukemia, prognosis, serum ferritin, environmental factors, Chornobyl accident.
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BCTVYII

B ocTtaHHE gecsATUpiuYsI HEYXUIbHO 3pOCTa€E 3a0pyIHEH -
HST HaBKOJIMIITHBOTO CEepeIOBMIA BaXXKMMU MeTalaMU,
3a0pyaHIOBavYaMu (TECTULMANU, TOJiXJopaudeHinn,
acTMacH), sIKi MOBIIbLHO PO3KJIAJalOThCs B MPUPOJ-
HUX YMOBAax, a pPsil TOKCMYHUX CHOJYK B3araji He 3Helll-
KOIKYIOThCS, 110 IIPUBEPTAE yBary BUYCHMX 3aBISIKU
3POCTAHHIO TTOTEHILIMHUX PU3UKIB IJIST 3M0POB’Sl JIIOAM-
HU [1]. TOKCMYHICTh BaXKKUX METaJIiB MOXE TTPU3BOIUTU
JIO Pi3BHOMAaHITHUX PO3JaaiB i HAAMIPHOIO MOIIKOAXKEH-
Hsl OpraHiB i CUCTeM OpraHi3My uepe3 OKMCJIOBaJbHUIA
CTpec, BUKJIMKAHWUI YTBOPEHHSM BiUIbHUX paguKaliB,
arpecuBHMX ¢dopM KucHio (ADPK) [2, 3]. Bimomo, 110
JedinuT abo nepeBUILIEHHS CIIOXKUBAHHS Py MiKpoe-
JIEMEHTIB HETaTUBHO BIUIMBAIOTh Ha 3I0POB’sI HACEICH-

INTRODUCTION.

In the last decade, the pollution of the environment
with heavy metals, pollutants (pesticides, poly-
chlorodiphenyls, plastics), which slowly decompose
in the natural environment, is steadily increasing,
and a number of toxic compounds are generally not
degraded, which attracts the attention of scientists
due to the growth of potential risks to human health
[1]. Toxicity of heavy metals can lead to various dis-
orders and excessive damage to organs and systems
of the body through oxidative stress caused by the
formation of free radicals, aggressive forms of oxy-
gen (AFO) [2, 3]. It is known that deficiency or
excess of a number of trace elements negatively
affects the health of the population. The effect of
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Hs. Edexr aii Makpo- Ta MiKpoeJIeMEeHTiB BU3HAYAETHCS
PSIAOM XapaKTepUCTUK, KOTPi BKIIOYAIOTh MOTJMHAHHS,
iX 0OMiH Ta CTyHiHb B3aEMOIi 3 (Pi3ionoTiYHUMHA MTpoIIe-
camu. Po3nagu MeTabomizMy 3ajiza OXOIUTIOIOTh PO~
KW CIIEKTp 3aXBOPIOBaHb 3 Pi3HUMU KJIiHIYHUMMU MPOSI-
BaMM, TTOYMHAIOUM BiJ aHeMii 10 MepeBaHTaKeHHs Op-
raHi3Mmy 3aii3zoMm [4].

Hotenep omy0OJiKoBaHO MaJlo pPoOIT, MPUCBIYECHUX
B3a€EMO/Ii1 3aji3a Ta iHIIMX METaJiB B OpraHi3Mi JIOIU-
HU, TOMY BUBYEHHSI LIbOTO IIUTaHHS MOXE CYTTEBO
NOKpalIUTU Hallle PO3YMiHHSI MEXaHi3MiB MeTa00J1i3My
MeTaIiB Ta iX CIOJYK Y 3aXBOPIOBAHHSIX, SIKi BOHU iHIY-
KYIOTb, 110 € MepCrneKTUBHUM iHHOBALIIMHUM HaIpsi-
MoM [5, 6].

Baxxki MeTasim BBaXKarOTbCSI CUCTEMHUMMU TOKCHUKAH-
TaMU, $IKi, SIK BiZloOMO, MPU3BOASATH OO MHOXWHHUX
MOIIKOIKEHb OpraHiB, HaBiTh MPU MEHIIUX PiBHSIX OII-
POMiHEHHS, i BOJIOil0Th TEHOTOKCUYHUMM Ta KaHLIePO-
reHHUMU BlacTuBocTaMu [7]. PapiauiiiHi Ta He-
panmialiiiHi YMHHUKMU JOOBKIJUISI CIPUSIIOTH PO3BUTKY
(YHKIIOHATBHUX 3MiH B T€MOINOETUUYHUX eJeMeHTax
KPOBOTBOPEHHS Yy [HiTell i MOTriplyloTh mepedir Ko-
MOpPOIiJHOI Ta TeMaTOJIOriYHOI MaTOJIOTIl i MOXYTh OyTU
MPOMOTOPAMU PO3BUTKY TOCTPUX JieiikeMmili [8].

META

BusHaueHHs BIUIMBY HECHPUSITAUBUX YMHHUKIB TOB-
KiJIJIsI, B TOMY YMCJIi i1 ONMPOMiHEHHSI, HAa BUXKMBAHICTh
JIiTeil, XBOpUX Ha rOCTpi JeKeMil, y BiggaaeHuil nepion
nicng aBapii Ha HAEC (2008—2017 pp.).

MATEPIAJIN TA METOJIHN

OO6cTexxeHo 74 mUTUHU 3 TocTpuMM JeikeMmismu (IJT)
(64 3 roctpumu nimMpobracTHuMU neiikemismu (IJLT);
10 — rocTpumu MienobmactHuMu neiikemigmu (I'MJT)),
xkuteniB KuiBcbkoi, 2Kutomupcbkoi Ta YepHiriBcbkoi
obnacTteil YkpaiHu, sIKi Maiu BigHoLIeHHS a0 YopHo-
OmIbChKOI aBapii. ¥ 23 XxBopuX 3a3HA4YEHOI Py, Bpa-
XOBYBaJIM HO3M OIPOMIHEHHS KiCTKOBOTO MO3KY [9].
OLiHOBaaM TaKOX 103U ONPOMIHEHHS AiTell 3rigHo 3
maTepiaiamMu «3aralbHOJ03UMETPUYHOI MacmopTU3allii
HaceJeHUX MYHKTiB YKpaiHu, SKi 3a3HaIM padioaKTUB-
HOro 3a0pyaHeHHs Tiicasts YopHOOMIbCHKOI aBapii».
BruiMB HeraTUBHMX YMHHMKIB ITOBKIJIJIS OLiHIOBAIU 3a
CTyIIEHEM iHTeTpaJbHOro 3a0pyIHEHHsI aTMOC(hepPHOro
MOBITPSI, TIOBEPXHEBUX BOJ i TPYHTIB IeCTULIMIAMMU,
Baxkkumu Metajgamu (Pb, Cu, Ni, Cr, Mn, Zn, Fe) Ta
isororrom 1e3ito '¥Cs. PerioHu, B SIKMX IPOXUBaIN
XBODi JiTH, paHXUpPYBaJIU Ha TOMipHO 3a0pynHeHy (1),
3a0pyaHeHny (2), ayxe (3) Ta Haa3BUYaiiHO (4) 3a0pyaHe-
Hy 30HM [10].

the action of macro- and trace elements is deter-
mined by a number of characteristics, which
include absorption, their exchange and degree of
interaction with physiological processes. Disorders
of iron metabolism cover a wide range of diseases
with various clinical manifestations, ranging from
anemia to overload body by iron [4].

So far, few papers have been published devoted
to the interaction of iron and other metals in the
human body, so studying this issue can significant-
ly improve our understanding of the mechanisms
of metabolism of metals and their compounds in
the diseases that they induce, which is a promising
innovation direction [5, 6].

Heavy metals are considered as systemic toxi-
cants, which are known to lead to multiple organ
damage, even at lower levels of radiation, and have
genotoxic and carcinogenic effects [7]. Radiation
and non-radiation factors of the environment con-
tribute to the development of functional changes
in the hematopoietic elements of hematopoiesis in
children and worsen the course of comorbid and
hematological pathology and may be promoters of
the development of acute leukemia [8].

OBJECTIVE

Determine of the influence of adverse environmen-
tal factors, including irradiation, on the survival of
children with acute leukemia in the long-term peri-
od after the Chornobyl accident (2008—2017).

MATERIALS AND METHODS

Surveyed 74 children with acute leukemia (AL):
64 with acute lymphoblastic leukemia — ALL,
10 — acute myeloblastic leukemia (AML), resi-
dents of Kyiv, Zhytomyr, Chernihiv oblasts of
Ukraine related to the Chornobyl accident. In 23
patients of this group, doses of radiation of bone
marrow were taken into account [9]. Exposure
doses of children according to the materials of
«Total certification of settlements of Ukraine,
which contaminated after the Chornobyl acci-
dent» were also assessed. The influence of nega-
tive environmental factors was assessed by the
degree of integrated pollution of the atmospheric
air, surface waters and soils with pesticides, heavy
metals (Pb, Cu, Ni, Cr, Mn, Zn, Fe) and cesium
isotope '¥"Cs. The regions, in which the sick children
lived, were ranked on a moderately polluted (1),
polluted (2), very (3) and extremely (4) polluted
area [10].
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Hamu Oyna mpoBeneHa peTpoCcneKTUBHA OIliHKA TaKUX
MOKAa3HMKiB, K BiK IiTeil MpU BCTAaHOBJIEHHI AiarHO3y
rocTpoi eiikemii (10 6 pokiB Ta crapiii 3a 6 poKiB), iMy-
HO(EHOTUITOBUI BapiaHT 3aXBOPIOBAHHS, BUXKMBAHICTh
(mo 60 mic. Ta moHan 60 Mic.) i Miciie TPOXKMBAHHS XBO-
poi nuTuHU (MicTO/Celio).

Hiarno3 I'J BctaHOBIIOBaNIM Ha ITigcTaBi MOpdo-
JIOTiYHOI OLiHKM OJIACTHUX KJIITUH KiCTKOBOI'O MO3KY
3a ®AB-knacudikallielo, cyoImonyasiiiHOTO CKJIamy
iMyYHOKOMITETEHTHUX KJIITMH i eKIpecii MOBEpPXHEBO-
ro penoruny. JlocaimkeHHS TPOBOIMINCH B 1abopa-
tTopii KiaiHiuHOI iMyHosorii 1KP (kKepiBHUK Binminy,
akagemMik HAMH VYkpainu, n-p Men. Hayk, npod.
H.A. ba3uka).

INoxa3auky neprudeprnyHOi KPOBi BU3HAYAIM Ha Te-
moanainizatopi Micro CC-18 (CIHA). Mopdoiorito
KJIITUH TOCHiIXyBald B Ma3Kax mepugepuyHoi KPOBi,
3a0apBieHux 3a PomaHoBcbkuM-I'imM3010. BioximiuHi
napaMeTpu J0CiIKyBaln Ha 6ioXiMiuHOMY aHaJji3aTopi
Humostar-600 (HimeuuuHa), piBeHb CHpPOBATKOBOIO
(bepuTUHY BUBYAJIM 3a JOIOMOTOI0 PaaioiMyHHOIO
aHaizy.

CraTcTUIHY 00pOOKY OTpMMAHUX Pe3yIbTaTiB IPOBO-
MU 3 BUKOPUCTAHHSIM KOPEJSILIIAHOrO aHajli3y: Ko-
ediuieHTiB Kopessaiii CripmeHa Ta CT’1oIeHTa, KpUTEPito
ManHa-YitHi. BukopucrtoByBaBcs raketr MS Excel.

PE3VJIBTATU TA OBTTOBOPEHHA

IIpencrasneHi pe3ynsraTy gociuimkeHHs 74 miteir 3 TJ1,
gKi 0y xutensimu KuiBcbkoi, ZKutomupcbkoi Ta Yep-
HiTiBCBbKOI obmacTeit 3a nepion 3 2008 mo 2017 pp. Cepen,
Hux: 10 xBopux npoxuBaiu B KuiBcekiit, 19 — 2Kuto-
MUPCHKiil Ta 45 — y YepHiriBcobKili o0acTaX YKpaiHu.
o 6 pokiB Oyno 32 DUTUHM, CTaplIuX 3a 6 poKiB — 42
ocobn. XJIOMUMKIB Ta MiBYATOK Oyno mopiBHY (1o 37
oci0). I3 64 niteii y 10 ocid 0ysa npo-B-TJ1J1, y 48 — «3a-
rajqbHuit TUM», y 2 — nipe-B-TJUI, y 4 — T-TJIJI. liarHo3
I'MJI 6yB BcTaHoBieHU y 10 XBopux.

Jlo3y onpoMiHEHHS OiTeli 3HAXOAUJIUCh B MeXax Bil
0,4 m3B o 35,0 M3B (cepeaHi BeIUUYMHU JOPiBHIOBAIN
(4,25 £ 0,63) M3B). Pi3Hu1li B po31oaijii XBOPUX 3 ypaxy-
BaHHSM Tepebiry roctpux jeiikemiit (IJIJI, TMJI ) Ta
J103 OMPOMiHEHHSsI He BusiBlieHO. Tak, y xBopux Ha [JIJI
J103a onpoMiHeHHs ctaHoBua (3,86 = 0,63) M3B, y XBO-
pux Ha TMJI — (4,64 £0,82) M38 (p > 0,05).

Poznogin miteit 3a Bapiantamu I'JI He 3aexaB Bia CTy-
MeHs: 3a0pyAHEHOCTI TepUTOpiid, Je BOHU IMPOXKUBAIU
(tabm. 1).

Posnonin giteit 3a cTyneHeM iHTerpajbHOro 3abpy-
HEHHSI TEpUTOPiil Ta yMOBaMHU IIPOKUBAHHS (MiCTO/ce-
JI0) TIOKa3aB, 110 cepen 52 miteit, xsopux Ha [JI, gki Oy-

We conducted a retrospective assessment of such
indicators as the age of children in the diagnosis of
acute leukemia (up to 6 years and older than 6 years),
the immunophenotype variant of the disease, survival
(up to 60 months and more than 60 months) and the
place of residence of the sick child (city / village).

The diagnosis of GI was established on the basis of
morphological evaluation of blastic cell blast cells
according to FAB classification, subpopulation com-
position of immunocompetent cells and expresion of
surface phenotype. The assay executed in the labora-
tory of clinical immunology IKR (Head of the
Department, Academician of the NAMS of Ukraine,
Doctor of Medical Sciences, Prof. D. A. Bazyka).

Peripheral blood parameters were determined on
the blood analyzer Micro-CC-18 (USA). Cell
morphology was investigated in the smears of
peripheral blood stained by Romanovsky-Gimza.
Biochemical parameters were studied on a bio-
chemical analyzer Humostar — 600 (Germany),
serum ferritin levels were studied using radioim-
munoassay.

Statistical processing of the obtained results was
carried out using correlation analysis: Spearman
and Student correlation coefficients, Mann-
Whitney criterion. MS Excel package.

RESULTS AND DISCUSSION
The results of the study of 74 children with HL who
were residents of Kyiv, Zhytomyr and Chernihiv
regions for the period from 2008 to 2017 are pre-
sented. Among them: 10 patients lived in Kiev, 19 —
Zhytomyr and 45 — Chernihiv regions of Ukraine.
Up to 6 years old there were 32 children older than
6 years — 42 people. Boys and girls were equally (37
people). Of the 64 children in 10 was a pro-B-ALL,
48 in the «general type», 2 in pre-B-ALL, and 4 in
the «T-ALL». AML was established in 10 patients.

Exposure doses were in the range of 0.4—35.0 mSv
(average value (4.25 = 0.63) mSv). There were no
differences in the distribution of patients taking
into account the course of acute leukemia (ALL,
AML) and exposure doses. Thus, in patients with
ALL the exposure dose was (3.86 = 0.63) mSy, in
patients with AML — (4.64 £ 0.82) mSv (p > 0.05).

The distribution of children in the variants of AL
did not depend on the degree of pollution of the
territories where they lived (Table 1).

Distribution of children by the degree of integrated
pollution of territories and living conditions (city/vil-
lage) showed, that among 52 children with AL,
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Ta6nauusa 1

Po3nopin piteit 3a BapiaHtamu N1 Ta cTyneHeM iHTerpanbHoro 3a6pyaHeHHA TepuTopin

Table 1

Distribution of children by variants of AL, the integral degree pollution of the territories

Cryniib 3a6pyaHenHs / degree of pollution region

BapianT 'J1 / variant AL
P / 1 2 3 4 Bcboro / total

N /ALL

npo-B / pro-B 5 3 2 10

«3arasbHuin Tun» / "general type” 19 15 8 6 43

npe-B / pre-B - 2 - - 2

T-rNn / T-ALL 1 2 1 - 4
Beboro 1)1/ total ALL 25 22 11 6 64
M / AML 4 1 3 2 10
Bcboro / total 29 23 14 8 74

JIN KUTENASIMU TIOMipHO i 3a0pyaHeHuX Teputopiii, 30
0cib mpoxxuBanu B MicTax, 22 — B cenax (taou. 2). Boa-
Houac cepell 22 XKUTeJIiB 1yKe Ta HaJ3BU4ailHO 3a0py/I-
HEHNX TePUTOPIii Jauiie 4 TUTUHN MEIIKaJIu B MicTax,
18 — B cemax (p < 0,05).

Mu nipoaHaniizyBanu nporHo3 nepeo6iry I'JI y miteit 3a-
JIEXKHO BiA CTymeHs1 3a0pyAHEeHHsI TepuTopiit (Tabdi.3).
Cepen 74 xBopux Ha ['JIJI ta 'MJI momepno 24 nutuHn
(32,4 %). HaiimeHiiie yucio giteii, siki momepiu, Oyau
xBopi Ha «3aranbuuit Tur» B-TJ1JT (18,7 %), HaiiGinblie —
aitv 3 mpo-B-TJIJI (8 3 10) Ta T-TJIJI (3 3 4).

Ilono BIUIMBY iHTErpajJbHOTO CTYHEHS 3a0pyIHEHHS
TepuTopiii Ha mporHo3 nepediry I'JIJI, To cepen 52 xBo-
puX, SIKi IIPOXMBAJIM Ha TEPUTOPISIX ITOMipHOTO 3a0-
pyaHeHHsT ToMepiio 13 mawmieHTtiB (25 %), Tomi sIK Ha
IyXKe Ta Haa3BUYAWHO 3a0pyIHEHMX TEPUTOPIIX 3 22
xBopux rmomepiso 11 giteit (50 %) (rs = 0,39; p < 0,05).

Ta6nauusa 2

patients, who were inhabitants moderately polluted
and polluted territories, 30 people lived in cities, 22 —
in villages (Table 2). While among the 22 inhabitants
of very and extremely polluted territories only 4 chil-
dren lived in cities, 18 — in villages (p <0,05).

We analyzed the prognosis AL, against a degree of
contamination of the territories (Table 3). The 24
(32.4 %) out of 74 patients with ALL and AML, died.
The smallest number of death cases were patients with
«general type» B-ALL (18.7 %), the most were with
pro-B-ALL (8 out of 10) and T-ALL (3 of 4).

Regarding the influence of the integral degree of
pollution of the territories on the prognosis of the
ALL, among 52 patients, who lived in moderately
polluted territories died 13 patients (25 %), while in
very and extremely polluted areas of 22 patients 11
children died (50 %) (rs = 0.39; p < 0.05). Of the 10

Po3nogain piteii 3a BapiaHtamu 1, ctyneHeMm iHTerpanbHOro 3a6pyaHeHHA TepuTOPiN i yMOBaMU NPOXKUBAHHA

(micTo / ceno)
Table 2

Distribution of children by variants of AL, the degree of integrated pollution of the territories, living condi-

tions (city / village)

Cryniib 3a6pyaHeHHs / degree of pollution region

BapianT ['J1 / variant AL 1 2

3 4 Bcboro / total

BCi MicTo/ceno BCi
total city/village

MmicTo/ceno
total city/village

BCi MicTo/ceno
total city/village

BCi MicTo/ceno BCi MicTo/ceno
total city/village total city/village

rn /ALL
npo-B / pro-B 5 0/5 3 2/ 2 0/2 - - 10 2/8
«3arasbHuil Tun» / «general type» 19 10/9 15 12/3 8 0/8 6 3/3 43 25/23
npe-B / pre-B - - 2 2/0 - - - - 2 2/0
T-rn / T-ALL 1 0/1 2 11 1 0/1 - - 4 1/3
rMJ1 / AML 4 3/ 1 0/1 3 1/2 2 0/2 10 4/6
CepepHi 3HaueHHs / average values 29 13/16 23 17/6! 14 113! 8 3/5 74 34/40

Mpumitka. 'Pi3HMLA MiX [iToMI B MEXaX MICTO / CENI0 NOPIBHSHO 3 CePeHiMM 3HaueHHaMM (p < 0,05).
Note. 'The difference between the children within the city / village compared with the average values (p < 0.05).
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Ta6nauusa 3

Po3nopin piteit 3a BapiaHTamu Ta nporHo3om 1 i ctyneHem iHTerpanbHOro 3a6pyAHeHHA TepuUTopii

Table 3

Distribution of children by variants and prognosis of AL, the degree of integrated pollution of the territories

Cryniib 3a6pyaHeHHs / degree of pollution region

BapianT I'J1 / variant AL 1 2 3 4 Bcboro / total
BCi XuBi/momepni BCi XuBi/nomepni BCi XuBi/nomepni  BCi XuBi/nomepni BCi XuBi/nomepni
total alive/dead  total alive/dead total alive/dead total alive/dead total alive/dead
rn /ALL
npo-B / pro-B 5 0/5 3 2/1 2 0/2 - - 10 2/8
«3arasbHuil Tun» / «general type» 19 16/3 15 15/0 8 3/5 6 51 43 39/9
npe-B / pre-B - - 2 2/0 - - - - 2 2/0
T-rN / T-ALL 1 0/1 2 11 1 0/1 - - 4 13
r™MJ1 / AML 4 2/2 1 1/0 3 1/2 2 2/0 10 6/4
Bcboro / total 29 18/11 23 21/2! 14 4/10' 8 7/1° 74 50/24

Mpumitka. 'PisHLS MiX AiTbMU, SIKi IOMEPIN, B MEXaX CTYMeHs! iHTerpanbHoro 3a6pyaHenHs Teputopiii (p < 0,05).
Note. 'The difference between the children, who died, within the degree of integral pollution of the territories (p < 0.05).

Cepen 10 xBopux Ha I'MJI momepiio 4 gutuan. Mu He
BCTAaHOBMJIM 3aJIEXKHOCTI iXHBOI CMEPTi Bim Miclst TIpo-
KMBaHHS Ta CTyIeHs 3a0pynHeHHs TepuTopii. Llsg
BUOiIpKa CTaTUCTUYHOI CUJIM HE MA€E Yyepe3 Malie YUCII0
CIIOCTEPEKEHbD.

TakuM 4yMHOM, Ha TOMIpHO Ta 3a0pyOHEHUX TEpU-
Topisix Ykpainu 3axBopisio 52 xsopux Ha IJIJI i I'MJI Ta
13 oci6 3 HUX moMepJIo, Ha Ay>Ke Ta HaA3BUYallHO 3a0-
PYIHEHUX TEPUTOPISIX 3aXBOpijio 22 TUTWUHU, 3 IKnX 11
MoMepJ10, 110 BiporiaHO Oijbllie, HixK Ha ITOMipHO Ta 3a0-
PYAHEHUX TepUTOpisx, Ae Memkanu mi mita (p < 0,05).
He BcTaHOB/IEHO 3a7€KHOCTI MiXK BiKOM [iTeil Ha MO-
MEHT BCTaHOBJIeHHSs AiarHo3y I'JI i cryneHeM 3a0pyaHeH-
HS TepuTopii (IMOMipHO, 3a0pynHeHa, AyXe Ta Haa3BU-
yaitHo 3a6pynHeHa) (U test = 31,5) (p > 0,05). Otpumani
JlaHi CBigYaTh MPO HETAaTUBHUIA BIUIMB HABKOJIUIIHBOIO
cepeloBUllla, B TOMY YUCIi I i0HI3yI0UOr0 BUIIPOMiHIO-
BaHHsI, HA OpraHi3M AiTel, 1110 J0oAa€ MEeBHUI BHECOK Y
HECTIPUSATIMBUI MporHo3 nepeodiry IJ1.

O1iHKa JeTaJTbHNX BUITANKIB TTOoKa3aja, [0 YacTilne
TIOMUPAJIN IiTH, IKi OYJIN XXUTEIISIMU CiJt (Ta0II. 4).

BpaxoBytouu, 1110 3aJ1i30 B OpraHi3Mi JIroaeit 3HaX0IUTh-
Cs1 'y OUTBIIIN KiJTBKOCTi TOPiBHSIHO 3 iHITMMM METalaMu, a
TaKOX MOr0o B3a€EMO3B’30K 3 iHIIMMU MeTajaMu [6], Mu
MpoaHajIi3yBaTH piBeHb JETIOHOBAHOTO 3ajli3a (CHMpoBaT-
koBuii peputnn) (CD) y xBopux Ha I'JI 3aekHO Bif iXHb-
Oro BiKy Ta MicCIIsI MpoXXUBaHHS (MicTo/ceno) (Tadi. 5).

OtpumaHi gaHi cBiguath, 1o piBeHb C® OyB moc-
TOBipHO BUMILMI y AiT€il crapuimnx 3a 6 poKiB, KUTEJIB
CIJILCHKOI MiCLIEBOCTI, HiXK Y XBOPUX MOJIOAIIIOrO BiKYy, Ta
KUTEJIB MICT, 11O MOXE CBiIYUTU MPO HEraTUBHMIA
BIUIMB YWHHMKIB JOBKiJUISI, B TOMY UMCII 3aJli3a, nucba-
JIJAaHC MiKpOeJIEMEHTIB B OpraHi3Mi, 3MiHU IpOLECiB 1X

patients with GML, 4 children died. We deter-
mined no dependence of their deaths on a place of
residence and degree of pollution of the territory.
This sample has no statistical power because it has
a small number of observations.

Thus, in the moderately polluted and polluted terri-
tories of Ukraine were ill 52 patients with ALL and
AML, and ofthem 13 died, in very and extremely pol-
luted areas were ill 22 children, of them 11 died , that
is probably more than in moderately polluted and
polluted areas, where these children lived (p < 0,05).
There is no relationship between the age of children at
the time of diagnosis of AL and the degree of contam-
ination of the territory (moderate, polluted, very and
extremely polluted) (U test = 31.5) (p > 0.05). The
obtained data testify to the negative influence of the
environment, including ionizing radiation, on the
body of children, which adds a certain contribution to
the unfavorable prognosis of the AL.

Children who were residents of villages were
more likely to die (Table 4).

Considering that iron in the human body is more
in comparison with other metals, as well as its
interrelation with other metals [6], we analyze the
level of deposited iron (serum ferritin) (SF) in
patients with AL depending on of their age and
place of residence (city/village) (Table 5).

The obtained results showed that the level of SF
was significantly higher in children over 6 years of
age, rural residents, than in younger patients, and
urban inhabitants, that may indicate to about nega-
tive impact of environmental factors, including iron,
an imbalance of trace elements in the body, changes
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Ta6nuusa 4

Po3nopin aiteit 3a nporHo3om [Jl, ctyneHeM iHTerpanbHoro 3abpyaHeHHA TepuTopin i Micuem NpoXKUBaHHA

(micTo / ceno)
Table 4

Distribution of children by the prognosis of AL, the degree of integrated pollution of the territories, place of

residence (city / village)

CryniHb Bitv — xuteni mict Litn — xuTteni cin
3a0pyaHeHHs Children — residents of cities Children — residents of villagers Bcboro / total
Degree of n=34 n=40 n=76
pollution region xwugi / alive nomepni / dead xwugi / alive nomepni / dead
1 10 3! 8 8 29
2 17 - 4 2 23
3 1 - 3 10 14
4 2 1 5 - 8
Beboro / total 30 41 20 20 74

Mpumitka. 'PisHLS MiX AiTbMW, SIKi TOMEpK, B Mexax MicTo/ ceno (p < 0,05).
Note. 'The difference between the children, who died, within the city / village (p < 0,05).

Ta6nuusa 5

Pisenb CP y pitent 3anexHo Big BiKy Ta micua npoxxusanHa (micro/ceno) (M + m)

Table 5

Level SF in children, depending on age and place of residence (city/village) (M + m)

Micue npoxuBaHHs
Place of residence

[itm — xuteni mict

Children — residents of cities

Litv — xuTteni cin
Children — residents of villagers

n=34 n =40
Bik pitei, poku Bo6 (n=16) crapwi3a6 (n=18) Bo6 (n=16) crapwi3a6 (n=18)
Age of children, years up to 6 (n = 16) over 6 (n = 18) up to 6 (n = 16) over 6 (n = 18)
Pisetb C®, Hr/mn // level SF, ng/ml 297,4 = 52,3 275,6 + 29,8' 211,2 £32,1 406,8+40,6

Mpumitka. 'Pi3HuLs Mix nokasHukamm B Mexax Biky aiteit (p < 0,05).
Note. 'The difference between the indicators within the age of children (p < 0,05).

BCMOKTYBaHHS Ta TpaBieHHs. Lli pe3yabTraTé MOXYTb
OYTM TATPYHTSIM JJIsI TIOJAJIBIIIMX HAYKOBUX PO3pO0OOK 3
METOI0 BM3HAUYEHHS il OKpeMMX YMHHUKIB JOBKIJLIS
abo iX IOTEHILIOYOro BIJIMBY Ha CTaH IeMOIIoe3y y
niTel, 1e BOHU MEIIKalOTh.

BUCHOBKHA

1. JIo3u ompoMiHEHHS AiTeil 3HAXOIUJIUCh B MeXKax Bim
0,4 Mm3B o 35,0 M3B (cepenHi BeIUUYNMHU TOPiBHIOBAIN
(4,25 £ 0,63) M3B). ¥ BimmageHoMY Iepiofi Imiciis aBapii
CYTTEBOI PI3HMIII B PO3MOALT XBOPUX 3 ypaxyBaHHSIM
nporHogy nepeodiry rocrpux jieiikemiii (IJIJI, I'MJI) i no3
OIIPOMiHEHHSI He BUSIBJICHO.

2. Po3noxin giteit 3a cTynmeHeM iHTerpajibHOI0 3a0py/I-
HEHHS TEPUTOPili YKpaiHU Ta yMOBaMU iX MPOKMBAHHS
(MicTo / ceno) mokasas, 1o cepen 52 xBopux Ha I'J1, ki
OyJM XKUTEISIMU TIOMipHO i 3a0pymHeHnX TepuTopiii, 30
ocib mpoxuBano B Mmictax, 22 — B cenax. Cepen 22 Xu-
TEJIiB QyXKe Ta HaA3BUYAHO 3a0pyIHEHUX TEpUTOpiit 4
nutrHu 3 I'JI npoxuBano B MicTax, peiuTta (18) — B cenax
(p <0,05).

in the processes of absorption and digestion. These
results may be the basis for further scientific develop-
ments in order to determine the impact of certain
environmental factors or their potential impact on
the state of hemopoiesis in children where they live.

CONCLUSIONS

1. Exposure doses of children were in the range
from 0.4 mSv to 35.0 mSv (average values were
(4.25 £ 0.63 mSv). In the long-term period after
the Chornobyl accident no significant difference
in the distribution of patients with the prognosis of
acute leukemia (ALL, AML) and exposure dose.
2. The distribution of children by the degree of inte-
gral pollution of the territories of Ukraine and their
living conditions (city / village) showed that among
52 patients with AL who were inhabitants of mode-
rately polluted and polluted territories, 30 people lived
in cities, 22 — in villages. Among the 22 inhabitants of
very and extremely polluted area, 4 children with Al
lived in cities, the rest (18) — in villages (p < 0.05).
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3. JletanbHi Bunaaku aiteit 3 I'J1 3aiexanu Big iMmyHode-
HoTtunoBoro BapiaHnty IJIJI: HaiiMeHIla yacTKa OiTei,
SIKi moMepsu, Oyaud XBOpi Ha «3arajbHuil Tur» [JIJI
(18,7 %), Haiib6inpma — gitu 3 mpo-B-TIJIJI (8 3 10) ta T-
IJIJT (3 34), 1o Maiiu HeCIpUSTIIMBUIA IIPOTHO3 Mepedi-
Ty 3aXBOPIOBAHHSI.

4. Yactka mauieHTiB 3 I'JI, gKi TpoXuBayM Ha TTOMipHO
3a0pyIHEHUX TEPUTOPISX i moMepiin, ctaHoBMIa 25 %,
TOAi K YacTKa JiTeil, XXUTeJiB AyXe Ta HaA3BUYalHO
3a0pynmHeHuX TepuTopiii ckiamgana — 50 % (rs = 0,39; p <
0,05). Cepen, aiteit, xXuTeiB cijl, crapiiux 3a 6 poKiB.,
YUCIO JIeTAJIbHUX BUIIAJKIB OYJ10 JOCTOBIpHO BUILMM
MOPiBHSIHO 3 MOJOJALIMMU AiTbMU Ta XXUTEJISIMU MiCT.

5. PiBenp C® OyB HOCTOBipHO BHUIIINM Y IiT€i 3 TOCTPH-
MU JIEHKEMisIMU, XXUTENIB CiIbChbKOI MICLIEBOCTI, CTap-
IIMX 3a 6 POKiB, HiXX Y XBOPMX MOJIOAIIOTO BiKY Ta XKH-
TeJIiB MICT, 1110 MOXKe CBiIUMTU MpPO HETaTUBHUIA BILJIUB
YMHHMKIB TOBKiJUISI, B TOMY YMCJIi i HAIJIMILIKY 3aJ1i3a B
OpraHi3mi Ha MPOrHO3 Iepediry 3aXBOPIOBAHHS 1 BUXKU-
BaHiCTh MAlliEHTIB.
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3. The fatalities of children with AL depended on the
immunophenotypic variant ALL: the smallest pro-
portion, who died, were patients with a «general
type» — ALL (18.7 %), the largest is children with
pro-B-ALL (8 out of 10) and T-ALL (3 out of 4),
which had an unfavorable prognosis of the disease.
4. The proportion of patients with AL who lived in
moderately polluted territories and died, was 25 %,
while the proportion living in very and extremely
polluted territories was 50 % (rs = 0.39; p < 0.05).
Among the children of the villagers older, than 6
years, the number of fatal cases was significantly
higher vs. younger children and inhabitants of cities.
5. The level of SF was significantly higher in chil-
dren with acute leukemia, in inhabitants of villages
areas older, than 6 years, than in younger patients
and inhabitants of cities, that may indicate a nega-
tive impact of environmental factors, including
excess iron in the body on the prognosis of the dis-
ease and survival of the patients.
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