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CTPYKTYPA 3AXBOPIOBAHOCTI HA OHKOI'EMATOJIOTI'TYHI
XBOPObH B EKOJIOTTYHO HEBJIATOITIOJYYHHUX PETTOHAX
JTHIITPOIIETPOBCBKOI OBJIACTI 3A IIEPIO/I 2006—2017 POKIB

Merta. poBecTv NOPiBHANBHUIA aHaNi3 CTPYKTYPU 3aXBOPIOBAHOCTI Ha 3M105KiCHi OHKOreMartoiorivyHi 3axBopoBaHHS
cepep HaceneHHs [HinponeTpoBCbKOi 06/1aCTi 3 ypaxyBaHHAM MOXIMBOTO BNAMBY pafiallii Ta ximiyHoi 3a6pynHeHoCTi
noBiTps, BOAW, TPYHTY 3a nepiof 2006—2017 pokis.
Marepianu i metoau. lpoaHanizoBaHo 1948 BMnaakiB roctpoi Mieno6nactHoi Ta nimdobnacTHoi neiikemii Ta
XPOHiYHOT MienoigHoT i nimdouuTapHoi neikemii y xutenis 4 mict [IHinponeTpoBcbKoi 06/1aCTi 3 ypaxyBaHHAM MOX-
JIMBOTO BMAMUBY HECMIPUATAMBUX eKONOTiYHKUX haKTOPiB AOBKiNNA (paaiauis, 3a0pyaHeHicTb NoBiTps Ta iH.). Bukopuc-
TOBYBA/IM KiHIKO-reMaTooriyHi AaHi Ha nauieHTa Ta iHpopMmaLlito WoA0 3aXBOPIOBAHOCTI HA Ui HO30/10riT B perioHi.
Pe3ynbratu. lpoBefeHO aHani3 CTPYKTYpU 3axXBOPIOBAHOCTI Ha OHKOreMaToNoriYHi 3aXBOPIOBAHHA, @ came: rocTpy
nimobnactHy (€91.0) Ta mienobnactHy neitkemito (C92.0), xpoHiuny nimdoumutapHy (C91.1) Ta mienoigHy (€92.1)
neiikemii, 32 12 pokiB B €eK0N0riyHO HebnarononyyHux mictax [HinponetpoBcbkoi o6nacTi. lpoBefeHO NOPiBHANbHUI
aHani3 3axBoOpIOBAHOCTI Ha BKa3aHi xBOpoOW cepef HaceneHHs 4 micT [HinponeTpoBCbKOT 06NacTi 3 ypaxyBaHHAM
MOJJIMBOTO BMJIMBY HECMPUATINBUX €KONOTTYHUX haKTOPiB AoBKiNNA (pagiaLis, 3a6pynHeHicTb NOBiTPA Ta iH.). Buss-
NIeHO NepeBUILLEHHSA NOKA3HMKIB 3aXBOPIOBAHOCTI Ha BUILLEBKa3aHi OHKOreMaTonoriyHi xsopo6u 3a nepiog 2006-2017
pokiB micT Hinpo, Kpuswuii Pir, Kam’'saHcbke Ta XoBTi Boaw, ae hakTopu HaBKOAMIWHBOMO CEPe0BUILA 3HAYYLLE BMIU-
BalOTb Ha PiCT 3aXBOPIOBAHOCTI Yepe3 3a0pyAHEHHS NepPeBaXHO PafiOaKTUBHUMM Ta XiMiYHUMU PeYOBUHAMM.
KnioyoBi cnoBa: 3axBoptoBaHicTb, roctpa nimdobnacTHa nenkeMmis, XpoHiuyHa niMmdounTapHa Neiikemis, XpoHiyHa
Mi€noifHa Nneiikemis, roctpa MienoigHa neikemis, pagiauis, ximiyHa 3abpyaHeHiCTb NOBITPS, BOAM, 'PYHTY.
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THE STRUCTURE OF THE INCIDENCE OF ONCOHEMATOLOGICAL
DISEASES IN ECOLOGICALLY DISADVANTAGED REGIONS OF THE
DNIPROPETROVSK REGION FOR THE PERIOD 20062017

Objective: to conduct a comparative analysis of the incidence of malignant oncohematological diseases structure
among the population of the 4 most ecologically disadvantaged cities of the Dnipropetrovsk region, taking into
account the possible influence of various adverse environmental factors (radiation and chemical pollution of air,
water and soil) for the period 2006-2017.
Materials and methods. 1948 cases of acute myeloblastic and lymphoblastic leukemia, chronic myeloid and lym-
phocytic leukemia in residents of 4 cities of the Dnipropetrovsk region were analyzed, taking into account the pos-
sible influence of adverse environmental factors (radiation, air pollution, etc.). We used clinical and hematological
data per patient and statistic information on these diseasis incidence in the region.
Results. An analysis of the oncohematological patients incidence structure, namely: acute lymphoblastic (C91.0)
and myeloblastic leukemia (€92.0), chronic lymphocytic (€91.1) and myeloid (C92.1) leukemia, over 12 years in
environmentally disadvantaged cities of Dnipropetrovsk region have been conducted. A comparative analysis of the
incidence of these diseases among the population of 4 cities of the Dnipropetrovsk region was carried out, taking
into account the possible influence of adverse environmental factors (radiation, air pollution, etc.). An excess of the
incidence rates of the above-mentioned oncohematological diseases for the period 2006-2017 was revealed in the
cities of Dnipro, Kryvyi Rih, Kamianske and Zhovti Vody, where environmental factors significantly affect the increase
in morbidity due to pollution mainly by radioactive and chemical substances.
Key words: morbidity, acute lymphoblastic leukemia, chronic lymphocytic leukemia, chronic myeloid leukemia,
acute myeloid leukemia, environmental disadvantage, radiation.
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BCTYII

Jns po3BUTKY 3MOSKICHUX 3aXBOPIOBAHb CUCTEMU
KPOBI, $IK 1 iHILIMX HOBOYTBOPEHb, 3HAUYIIIUM I1aTOre-
HETUYHUM (paKTOPOM € HETaTUBHUI BILJIMB TOKCHY-
HUX 1 palioaKTUBHUX PEYOBUH, SIK MOOIYHUX MPO-
JIYKTiB IPOMMCIOBOTO BUPOOHMIITBA.

IIpyyuHU pO3BUTKY OIJIBIIOCTI OHKOreMaToJio-
TiYHUX 3aXBOPIOBAaHb (SIK i 3JI0SIKICHUX HOBOYTBOPEHb
B3araji) oCi 4iTKO He BCTaHOBJIEHi, OMHAK Cepen
€TioJIOriYHUX (DaKTOPiB HAMOLIbII HEraTUBHUM BILIM-
BOM BiA3HAya€eTbCsl iOHI3yl04Ye BUIIPOMiHEHHS, misl
XiMIYHUX CITOJIYK, TOIIO Ha CUCTEMY KPOBOTBOPEH-
Hi[1-3]. AnepHi BUNIpoOyBaHHS Ha TojiroHax B Ce-
MUNaJTaTUHCHKY Ta Ha MapiajoBux ocTpoBax, a Ta-
KoxX aBapig B 1986 p. Ha YopHoOuibcbkiii AEC B
JeKinbpKa pa3 MiIBUILIWIM 3aXBOPIOBAHICTH Ha Jiei-
kemito [2]. TIpo BIUIMB iOHi3yI04OTro BUIIPOMiHEHHS

BJ Iryna S. Dyagil, e-mail: leuk @ukr.net

INTRODUCTION

For the development of malignant diseases of the
blood system, as well as other neoplasms, a signifi-
cant pathogenetic factor is the negative impact of
toxic and radioactive substances, as by-products of
industrial production.

The causes of the development of most oncohema-
tological diseases (as well as malignant neoplasms in
general) have not yet been clearly established, how-
ever, among the etiological factors, ionizing radia-
tion, the action of chemical compounds, etc. on the
hematopoietic system have the most negative impact
[1—3]. Nuclear tests at test sites in Semipalatinsk and
the Marshall Islands, as well as the accident in 1986
at the Chornobyl NPP, increased the incidence of
leukemia several times [2]. The impact of ionizing
radiation on the risk of developing malignant onco-
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Ha 3pOCTaHHS PU3UKY PO3BUTKY 3JIOSIKICHUX OHKOTEe-
MAaTOJIOTIYHUX 3aXBOPIOBAHb CBiMUaTh MOCTiIKEHHS,
OpoBeJeHi cepel IpaliBHUKIB SAEpHOI IPOMUCIO-
BocTi [2]. Lleit dakT miaTBepaXeHO B paMKaX BUKO-
HaHHS CYMiCHOTO aMepUKaHO-YKPaiHChKOTO MTPOEKTY
(2002—2013 poxu) i gOBeAEHO, IO 3aXBOPIOBAHICTb
Ha XpOHIUYHYy JiM(pouMnTapHy JIEHKeMilo cepel ydac-
HUKIB JikBigauii HachigkiB aBapii Ha YopHo-
ounbebKili AEC B YKpaiHi BuIlla, HiXX y TTIOMYJIsILIi, 1IIO
CBiIYMTh TMpPO HEraTUBHUI BIUIMB iOHi3yIOUOrO OIl-
pomiHeHHs][1, 2].

SIxmo Ha gaHWi 4yac, OMHO3HAYHO BiIOMO MpO
BILIMB iOHi3yI0UOTO BUIIPOMiHEHHS Ha PO3BUTOK 3J10-
SKiCHMX 3aXBOPIOBaHb KPOBOTBOPHOI Ta JIiM(OigHO1
CUCTEM, TO IOBCTAIOTh MUTAHHSI LIOAO0 iHAYKYIOUOI Ma-
TOJIOTIUHOI poi iHImMX akTopiB noBKiIsa [1—4]. Tak,
B MPOMUCJIOBUX perioHax YKpaiHW, HAaceJIeHHS 3My-
IIeHe ITPOXXMBATU B YMOBAaX MOCTIHHOTO HEraTUBHOIO
BIINBY (PAKTOPIB, 1110 pyHHYIOTH Oiocdepy Ta cipudum-
HIOIOTh MOCTiiTHY KOMOiHOBaHY [i0 Ha HAWOIJIBIII YyT-
JINBY CUCTEMY OpPTaHi3My — CUCTEMY KPOBOTBOPEHHS i
11€ TIPUBOAMUTH 10 3pPOCTAHHS MMOKAa3HUKIB 3aXBOPIOBa-
HOCTI JeIKNX HO30J0TidHuX (popM [5—7]. Tomy, aBTO-
pU JaHoi MyOsIiKallii MocTaBUIM Mepes CO00I0 3aBIaH-
HSI 3HAWTU MEBHI KOPENSLiiHI 3B’ 13K MixK MOKa3HU-
KaMU 3aXBOPIOBAHOCTI OKPEMHUX 3JI0SIKiCHUX 3aXBOPIO-
BaHb KPOBOTBOPHOI Ta JiMQOIZHOI CUCTEM 3 ITaTo-
JIOTIYHUMY YMHHUKAMH €KOJIOTiYHOI OOCTaHOBKU B
TMIPOMUCIIOBO-PO3BMHEHUX perioHax JIHimponmeTpoBCh-
Koi 06:1acTi 3a nepion 2006—2017 poxis.

META

ITpoBecTu MOPiBHSJIBHUI aHai3 CTPYKTYPHU 3aXBOPIO-
BAHOCTI Ha 3JIOSIKICHI OHKOTeMaTOJIOTiYHi 3aXBOpPIO-
BaHHsI cepel HaceleHHs1 JIHinporeTpoBChbKO1 00J1acTi
3 ypaxyBaHHSIM MOXKJIMBOTO BIJIMBY pafiallii Ta XiMiu-
HOI 3a0pyJAHEHOCTi MOBIiTpsl, BOAM, TPYHTY 3a Mepiof
2006—2017 poxiB.

MATEPIAJIN TA METOJIHN

JHinporneTpoBcbka 00J1aCTh BXOAUTH A0 JIiAUPYIOUOL
rpynu perioHiB YkpaiHU 3 BUCOKOIO 3aXBOPIOBAHICTIO
HacesleHHs (moHan 80 THC. 3apeeCTpOBaHUX BUIIAIKIB
xBopoou Ha 100 Tuc. HaceneHHs) [8]. ¥ Meauko-reor-
padiyHOMY BiIHOILLIEHHI 00J1aCTh HEOAHOPIAHA: TTOPSIA
3 CLIbCHKOTOCIIOHAPCHKMMHU pPETiOHaMM, €KOJIOTidYHO
BiIHOCHO OJIarornoJyYyHUMMU, ajie 3i CcJ1abKOW Meauy-
HOI0 iHPPaCTPYKTYpOIO, 3HAXOISIThCS MicTa i HaceJleHi
MYHKTH 3 TIOTY>KHUMM, YaCTO €KOJIOTIYHO IIKiIJIMBU-
MH BUPOOHMIITBAMU, IKepelaMHu 3a0pyIHEHHS 30B-
HILLIHBOTO CepeoBUIla Ta BUPOOHUKAMU TOKCUYHMX i
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hematological diseases is evidenced by studies con-
ducted among nuclear industry workers [2]. This fact
was confirmed within the framework of the imple-
mentation of a joint American-UKkrainian project
(2002—2013) and proved that the incidence of chron-
ic lymphocytic leukemia among participants in the
liquidation of the consequences of the accident at the
Chornobyl nuclear power plant in Ukraine is higher
compared to the population, which indicates the
negative impact of ionizing radiation.[1, 2].

If at present, it is clearly known about the influ-
ence of ionizing radiation on the development of
the hematopoietic and lymphoid systems malig-
nant diseases, then questions arise regarding the
inducing pathological role of other environmental
factors [1—4]. Thus, in the industrial regions of
Ukraine, the population is forced to live under
conditions of constant negative influence of factors
that destroy the biosphere and cause a constant
combined effect on the most sensitive system of the
body — the hematopoietic system, and this leads to
an increase in the incidence of some nosological
forms [5—7]. Therefore, the authors of this publica-
tion set themselves the task of finding certain cor-
relations between the incidence rates of certain
malignant diseases of the hematopoietic and lym-
phoid systems with pathological factors of the envi-
ronmental situation in the industrially developed
regions of the Dnipropetrovsk region for the period
2006—2017.

OBJECTIVE

To conduct a comparative analysis of the incidence
structure of malignant oncohematological diseases
among population of the Dnipropetrovsk region, tak-
ing into account possible influence of various adverse
environmental factors (radiation and chemical pollu-
tion of air, water and soil) for the period 2006—2017.

MATERIALS AND METHODS

Dnipropetrovsk region is one of the leading
regions of Ukraine with a high morbidity rate
(more than 80,000 registered cases of the disease
per 100,000 population) [8]. From a medical-geo-
graphic point of view, the region is heterogeneous:
along with agricultural regions, ecologically rela-
tively safe, but with a weak medical infrastructure,
there are cities and settlements with powerful,
often ecologically harmful industries, sources of
pollution of the external environment and produc-
ers of toxic and dangerous in radiation in terms of
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3abpyaHeHicTb NOBiTpA y Benukux mictax iHinponeTpoBcbKoi ob6nacti

Table 1
Air pollution in large cities of Dnipropetrovsk region

NmoBipHi natorenxi dakTopu

HaceneHnuii nyHKT 3anuieHicTb NOBITPS
(cepeaHbOpiYHUI BMICT; Mr/M)
air dustiness

(average annual content mg/m)

Population settlements

iHgekc 3abpyaHeHoCTi

air pollution index

Micue B pedTUHry (B KpaiHi)
3a 3a0pyAHEHHSIM MOBITPS
place in the ranking
(in the country) by air pollution

atmocdepu

[Hinpo / Dnipro 0,3
Kpumeuit Pir / Krywyi Rih 0,4
Kam’aHcbke / Kamianske 0,4

15,1 4
10,0 5
12,9 9

HeOe3MeyHuX B padialifHOMY TLIaHi BiAXoAiB, aje 3 1o-
TY>KHOI0O MEIWYHOIO iH(PPaCTPYKTYypoOIO, IO IO3BOJISIE
paHille BUSBJISITU 1 JiaTHOCTYBAaTU 3aXBOPIOBAHHSI.

Hacenenns o6aacri (3230 Tuc. 4oi1.) 30cepeskeHo Te-
peBaxkHO y Beaukux Mmictax (JIHinpo, Kpusuii Pir, Ka-
M’sgHcbKe, Hikormonn, [TaBmorpan), ne mpoxXuBae 0113b-
Ko 65 % HacelleHHs periony [8, 9].

U151 OLliHKM CTPYKTYpPHU 3aXBOPIOBAHOCTI HA OHKOTe-
MaToJIOTiYHi XBOopoOu Oyja BuAiJieHa Ipyna MicT 3
HEeCHPUSITIUBOI €KOJIOTIYHOK CUTYALIi€ 3 KOMILIEK-
coM pakTopiB HeraTuBHOTro BILIUBY — (JAHinpo i Kpu-
Buii Pir), Ta MicTa 3 TepeBaXXHO HECIPUSITINBOIO
pamianiitHoto curyauiero (Kam'sHceke, 2KoBti Bomm)
(tab. 1).

3a mepioa 2006—2017 pokiB eKOJIOTTYHMX KaTacTpod B
00J1acTi, KOTpi MOTJIM OY BIUIMHYTU Ha TMHAMIiKy 3aXBO-
PIOBAHOCTi Ha OHKO- Ta TeMaTOoJIOTiYHi XBOpPOOU, HeE
BiaMivasiocs.

JemorpagiuyHa cuTyallis B 00JacTi 3a BKa3aHUI Tie-
pioa CyTTEBO He 3MiHIOBaIaCs.

AHaji3 nNpoBOAMBCS 3TiIHO 3 POKAMM iarHOCTUKU 3
2006 1o 2017 pik.

Bceboro niarHoctoBaHo 3042 BuIlaaku 3 BUILIEHABEIE-
HUMM 3aXBOPIOBAHHSIMM 3TiHO 3 JaTaMM peecTpalii 3a
nepiox 2006—2017 pokiB. 3 HUX y MicTax 0b1acTi 3ape-
€CTPOBAHO Ta IMpoaHaizoBaHo 1948 BUMaaKiB.

st mpoBeeHHS aHali3y CTPYKTYpU 3aXBOPIOBAHOCTI
BUKOPUCTAHO CTATUCTUYHY Ta MeIUYHY iHdopMallilo.

PE3VIJIBTATU

1o TpOMHCIOBMX MIiCT 3 HECHPUSATINBOI €KO-
JIOTiYHOIO cuTyali€lo BigHocsATh M. 2KoBTi Boau, sike,
Ha BiAMiHY BiA BEJMKUX MPOMMCIOBUX LIEHTPIiB 00-
nmacti (Auinpo, Kpusnii Pir, Kam’gHcbKe), He Big3Ha-
YAaEThCSI Pi3HOMAHITHICTIO i TOTYXHICTIO TIPOMUCIIO-
BUX MignpueMcTB. [IpuumnHOIO, 110 3MYIIIYE BKIIOYATH
M. 2KoBTi Boau B 4MCIO MICT 3 HaIPY>XEHOI €KO-
JIOTIYHOI0 O0OCTaHOBKOIO, € HagBHicTh TaM CXiIHOro

waste, but with a powerful medical infrastructure
that allows early detection and diagnosis of dis-
eases.

The population of the region (3,230,000 people)
is concentrated mainly in large cities (Dnipro, Kry-
vyi Rih, Kamianske, Nikopol, Pavlograd), where
about 65% of the region’s population lives [8,9].

To assess the incidence structure of oncohema-
tological diseases, a group of cities with an unfa-
vorable ecological situation with a complex of neg-
ative impact factors was selected — (Dnipro and
Kryvyi Rih), and cities with a predominantly unfa-
vorable radiation situation (Kamianske, Zhovti
Vody) (Table 1).

During the period of 2006—2017, there were no
environmental disasters in the region that could
affect the dynamics of the incidence of oncological
and hematological diseases.

The demographic situation in the region did not
change significantly during the specified period.

The analysis was carried out according to the
years of diagnosis from 2006 to 2017.

A total of 3,042 cases of the above diseases were
diagnosed according to the date of registration for
the period 2006—2017. Of these, 1,948 cases were
registered and analyzed in the cities of the region.

Statistical and medical information was used to
analyze the incidence structure.

RESULTS

Zhovti Vody, which, unlike the large industrial
centers of the region (Dnipro, Kryvyi Rih, Ka-
mianske), is not distinguished by the variety and
power of industrial enterprises should be includ-
ed among the industrial cities with an unfavor-
able ecological situation. The reason why Zhovti
Vody is included among the cities with a tense
ecological situation is the presence there of the
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TipHU4O0-30arayyBajbHOTO KOMOiHATy — HalOiIb-
moro B €BpoIli BUPOOHUKA NPUPOIHOTO YypaHy i
MOB’SI3aHNX 3 TAKUM BUPOOHUIITBOM €KOJOTIUHUX
npoOdJieM.

JxepenaMu paaialiiHOro 3a0pyaHEHHS B MICTi €
CKJIaIM YPAHOBOI pyaM, TBEPi BiAXOAW TipHUYUX BU-
POOHUIITB i pamioaKTUBHUI Ta3 pamoH. OCHOBHUMH
pamioHyKIiZaMM TBEPAUX BiIXOAIB € TPUPOITHUMA
ypaH, Topiii-232, monoHiii-210, cBuHenb-210, pamiii-
226 Ta iHIIi IPOAYKTHU PO3IAaay YPaHOBOIO i TOpi€BO-
To psmiB. XBOCTOCXOBMIINA 3aiiMalOTh TTOHAL 3,5 THC.
ra, Ha SIKMUX HakKomuyeHo Oym3bko 50 MJIH TOHH
Bimxonis [8, 9].

3rifHO 3 AEsIKUMHU OOCHIIXEHHsIMU [9], icHye
KOMILJIEKC HeraTUBHUX (DaKTOPiB €KOJOTiYHOIO FreHe-
3y — PamioOHYKIIIHUI MW, pamialiiiHe 3apaxkKeHHs
TPYHTY i BOAM, HAasIBHICTh B OCEJISIX 1 MiCLISIX TIepe0y-
BaHHS JII0JEl pagioaKTUBHOIO rasy pamoHy. Llbomy
CIIpUsIE HAKOTIMYEHHSI BiIXOAiB BUPOOHUIITBA 3a Oa-
raTo poKiB poOOTH KOMOIHATY, 1110 MiCTSITh BUIIIEBKA-
3aHi pagionykiiau. i Binxoau 3HaxoasIThCs MTOOIU3Y
MicTa, y Tak 3BaHMX xBocTtocxoBuiuax. ITpobiema ix
YTUITi3allil JOCi 3a1MIIAETHCSI HEBUPILLIEHOIO.

Cxoxa cuTtyallig ckjianacs B M. KaMm’sgHcbKe, ae 3
1949 o 1991 pik (tomi — M. JIHimpoaA3ep>KMHCHK) Ha
«[TpuaHIIPOBCHKOMY XiMiUHOMY 3aBO/i» MePepOOIsi-
JIM YpaHOBI PyIM 3 YCiIX POJOBUIL KOJUIIHBOTO Pa-
JsitHcbkoro Colo3y Ta iHIIMX KpaiH IJ1s BUTOTOBJIEHHS
YPaHOBOI'O OKCHIHOTO KOHIIEHTpATy. 3a BeCh Liell yac
HaABKOJIO IMiAMPUEMCTBA CKJIaayBaau HeOe3MeuHi Bif-
XOAu, SIKi pO3IMOJIUIMINA Ha KiJbKa XBOCTOCXOBHILL 3a-
raJIbHOIO TIToNIeIO 2,68 MJTH KB. M: «3axigHe», «LleHT-
panbHuil Ap», «IliBneHHO-CxigHe», «JHIMpOBChKE»
ta «CyxauiBcbke» (11 I cexuii), «ba3a C» Ha okonuLi
Huinpa, «1I1-6», «JlantanoBa @pakuis». Y LUX Mic-
X HaKOoNU4YujIocst 6113bKo 42,33 MJIH TOHH Hebe3-
neyHux Bigxonin [10].

Xoua M. [IHIpo He BXOAUTh B YUCJIO TEPUTOPIid 3
MiABUILIEHOI paliaKTUBHOI 3a0pyAHEHICTIO, CIif
3a3HAYUTU, 110 B Oe3rmocepenHiil OJu3bKocTi (23
KM) BiJl MicTa, PO3MIIlIEHO OIHE 3 MOTYXHUX MOXO-
BaHb padioaKTMBHUX BilAXOdiB (XBOCTOCXOBHUIIE
«baza C») [6, 9, 10]. 3rigHO 3BiTiB KOHTPOJIIOIOYUX
opratizanuiii, ToKa3HUKM, 110 BU3HAYAIOTh palioak-
TUBHY HeOe3MeKy He MepeBUIIYIOTh MeXi HOPMU
[11], Bce X, He MOXHa irHOpyBaTu (PaKTOPU BILIUBY
XBOCTOCXOBHIII Ha HAaBKOJUIIHE CEPEAOBUIIE: IIe
3a0pyIHEHHs IiI3¢MHUX Ta TOBEPXHEBUX BOJ, 3a0-
PYIHEHHST aTMOC(EPHOTO MOBITPs i UBITIHHS 3€MeJb
Ta iH}iAbTpalLil TOKCUYHUX PEYOBUH B IMiA3eMHi BO-
JTOHOCHI Topu3oHTH [11—13].

(1) 408

«BEastern Mining and Enrichment Plant» — the
largest producer of natural uranium in Europe and
the environmental problems associated with such
production.

Sources of radiation pollution in the city are urani-
um ore warehouses, solid waste from mining opera-
tions and radioactive radon gas. The main radionu-
clides of solid waste are natural uranium, thorium-
232, polonium-210, lead-210, radium-226 and other
decay products of the uranium and thorium series.
Tailings storage facilities occupy more than 3.5 thou-
sand hectares, where about 50 million tons of waste
are accumulated. [8,9].

According to some studies [9], there is a complex of
negative factors of ecological genesis — radionuclide
dust, radiation contamination of soil and water, pres-
ence of radioactive radon gas in homes and places
where people stay. This is facilitated by the accumula-
tion of production waste over many years of the
plant’s operation, containing the above-mentioned
radionuclides. This waste is located near the city, in
the so-called tailings storage facilities. The problem of
their utilization still remains unsolved.

A similar situation arose in the city of Kamianske,
where from 1949 to 1991 (then the city of Dnip-
rodzerzhinsk) at the «Prydniprovsk Chemical Plant»
uranium ores from all deposits of the former Soviet
Union and other countries were processed to produce
uranium oxide concentrate. During all this time, haz-
ardous waste was stored around the enterprise, which
was distributed to several tailings with a total area of
2.68 million square meters: «Zakhidne», «Central
Yar», «Pivdenno-Skhidne», «Dniprovske» and «Su-
khachivske» (I and II sections), «Base C» on the out-
skirts of the Dnipro, «DP-6», «Lantanova Fraction».
About 42.33 million tons of hazardous waste accumu-
lated in these places [10].

Although the city of Dnipro is not included in the
number of territories with increased radioactive pol-
lution, it should be noted that in the immediate vicin-
ity (23 km) of the city, one of the powerful burial sites
for radioactive waste is located (the «Base C» tailings
repository) [6, 9, 10]. According to the reports of the
controlling organizations, the indicators determining
the radioactive danger do not exceed the normal lim-
its [11], however, the factors of the impact of the tail-
ings on the environment cannot be ignored: these are
the pollution of underground and surface water,
atmospheric air pollution and blooming of the land,
and infiltration of toxic substances into underground
aquifers [11—13].
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IIpoBenennit aHami3 CTPYKTYypH 3aXBOPIOBAHOCTI B
JHIiOporeTpoBChbKiii 00JacTi 3a pokamu 3a 12-piyHuii
nepion crnocrepexeHHst (2006-2017) Bkasye Ha KOJU-
BaHHsS ITOKA3HMKIB 3aJIeXKHO Bil TUITy 3aXBOPIOBaHHS,
POKY BCTAaHOBJICHHS JiarHO3y, 3 IE€pPEeBarolo KiJIbKOCTi
3apeECTPOBAHMX BUMAIKIB B MicTax, OOpaHUX JIs
JocmimkeHHsT (Tabm. 2). Jleske 3pocTaHHS 3aXBOpIOBa-
HocTi 1o objacti B mijiomy 3 119 B 2006 poui mo 140 B
2017 poui Ha 100 Tuc. HaceJieHHs, BiIMOBiTa€ CBITOBIiM
TEeHAEHLIII i TOB’s13aHO, CKOPIlII 3a BCe, 3 MOKPALIEHHSIM
SIKOCTi JiarHOCTUKM TIeMaToJIOTIUHMX 3aXBOPIOBaHbL Ta
NPUPOAHIM KOJMBAHHSIM 3aXBOPIOBAHOCTI B 1IbOMY
perioni (ta6u. 2, 3, puc. 1,2,3,4,5,6,7,8.9).

3arajibHa 3axBoproBaHicTh 3a 2006—2017 poku B eKO-
JIOTiYHO HecnpuATInBUX Mictax ckmamae 0,0884 (ana-
JIOTIYHUM TIOKa3HUK CcepelHbOi 00JJacHOI 3aXBOpIOBa-
HocTi — 0,0784).

Taoauuysa 2

The analysis of the incidence structure in the
Dnipropetrovsk region by year for the 12-year
observation period (2006—2017) indicates fluctua-
tions in indicators depending on the type of dis-
ease, the year of diagnosis, with the advantage of
the number of registered cases in the cities that
were selected for the study. Some increase in mor-
bidity in the region as a whole from 119 in 2006 to
140 in 2017 per 100,000 population, corresponds
to the global trend and is most likely related to the
improvement of the quality of diagnosis of hema-
tological diseases and the natural fluctuation of the
incidence in this region.(table 2,3, figures
1,2,3,4,5,6,7,8.,9).

Total morbidity for 2006—2017 in ecologically
unfavorable cities it is 0.0884 (a similar indicator
of the average regional morbidity is 0.0784).

3axBOpPIOBaHICTb HaceNeHHA 06nacTi oHKoremaronoriyHuMmu xBopo6amu (Ha 100 TUC. HaceneHHsa) 3a nepiop

2006-2017 pp.
Table 2

Incidence of the population of the region with oncohematological diseases by year (per 100,000 population)

for the period 2006-2017

Hasea naronoriri

Pik / Year

Disease

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

locTpa nimpobnactHa nevikemis C91.0 84 74 77
Acute lymphoblastic leukemia C91.

99

118 96 118 108 115 127 149 T4

XpoHiyHa nimpountapHa neitkemis C91.1 938
Chronic lymphocytic leukemia C91.1

356 245 235

297 316 297 393 325 294 294 198

l'octpa mieno6nactHa neiikemisi (C92.0,C92.4,C92.5)
Acute myeloblastic leukemia (C92.0,C92.4,C92.5)

105 115 121 133

139 173 198 198 201 127 164 167

XpoHiyHa mienoinHa neiikemis C92.1 80 93
Chronic myeloid leukemia C92.1

80 105

68 90 102 115 105 99 9% 84

Ta6nuusa 3

CepeaHbopiyHa 3axBOPIOBAHICTL HAa OCHOBHi OHKoremaronoriyHi xBopobu 3a 2006-2017pp. B eKonoriyHo

HecnpuATAUBUX MicTax [IHinponeTpoBLUHM
Table 3

The average annual of the main hematological oncological diseases in 2006-2017 in environmentally unfavor-

able cities of Dnipropetrovsk region

CepepHbopiyHuii nokasHuk (2006—2017 pp.) / Annual average incidence (2006—2017)

Hacenenwuii nyHKT roctpa nim¢pobnacTHa

XpoHiyHa nimpouuTapHa

XPOHiYHa MienoigHa roctpa mienobnactHa

neikemis nenkemis neikemis neikemis
City acute lymphoblastic chronic lymphocytic chronic myeloid acute myeloblastic
leukemia leukemia leukemia leukemia
C91.0 C91.1 C92.1 C92.0, C92.4, C92.5
[Hinpo / Dnipro 0,0102 0,0226 0,0078 0,0165
Kpuewii Pir / Krywyi Rih 0,0092 0,0427 0,0113 0,0182
Kam’aHcbke / Kamianske 0,0190 0,0415 0,00738 0,0134
Xosrti Boaw / Zhovti Vody 0,0072 0,0308 0,0145 0,0127
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PucyHoK 1. CepeaHbopiyHa (2006-2017 pp.) 3axBoploBaHiCTb Ha OCHOBHi OHKOreMaToNoriyHi 3axBoploBaH-
HA B @KONOTiYHO HebnarononyyHux mictax iHinponeTpoBWMHU

Figure 1. Average annual (2006-2017) incidence of major hematological oncological diseases in environ-
mentally disadvantaged cities of the Dnipropetrovsk region
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PucyHoK 2. CepepHbopiuHa (2006-2017 pp.) 3axBoploBaHicTb Ha rocTpy nimcdobénactHy neikemito €91.0 B
€KoJsoriyHo Hebnaronony4yHux mMicrax [lHinponeTpoBLWMHU

Figure 2. Average annual (2006-2017) incidence of C91.0 acute lymphoblastic leukemia in environmental-
ly disadvantaged cities of Dnipropetrovsk region
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B €K0NIOriyHO HeGnaronony4yHux mictax lHinponeTpoBLUHK

Figure 3. Average annual (2006-2017) incidence of C91.1 chronic lymphocytic leukemia in environmental-
ly disadvantaged cities of Dnipropetrovsk region
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Figure 4. Average annual (2006-2017) incidence of C92.1 chronic myeloid leukemia in environmentally dis-
advantaged cities of Dnipropetrovsk region
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Figure 5. Average annual (2006-2017) incidence of acute myeloblastic leukemia (€92.0, C92.4, C92.5) in
environmentally disadvantaged cities of the Dnipropetrovsk region
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Figure 6. Comparative average annual incidence rates of selected ecologically disadvantaged cities and
regions
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Figure 7. Incidence of acute lymphoblastic leukemia (€C91.0) in selected cities by year
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Figure 8. Incidence of chronic lymphocytic leukemia (C91.1) in selected cities by year
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Figure 9. Incidence of chronic myeloid leukemia (C92.1) in selected cities by year
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Figure 10. Incidence of acute myeloblastic leukemia (€92.0, C92.4, C92.5) in selected cities by year

OBI'OBOPEHHA I BUCHOBKHA
TakuM 4MHOM, MOKa3HMKHU 3aXBOPIOBAHOCTI OHKOIeE-
MaTOJIOTIYHUMH 3aXBOPIOBAHHSI B €KOJIOTIYHO HebJIa-
rornojJydyHUX perioHax oOyacTi 3a AOCUTh TPUBAIUMA
Binpizok vacy (12 pokiB) IMepeBUIIYIOTh IMOKa3HUKN
3aXBOPIOBAHOCTI HA KOHKPETHY I1aTOJIOTiI0 B 00JIACTi B
uizomy — Big 0,0011 mpomine (roctpa nimgpoodaacTHa
neiikemis C91.0) mo 0,0061 mpomine ( XpoHiuHa
niMmdponurapHa Jaerikemis C91.1), 3a BUKIIOUEHHSIM
roctpoi MienobmactHoi Jeiikemii (C92.0, C92.4,
C92.5), ne moKa3HMKU MalOTh OJJHAKOBI piBHi (puc. 7).
XpoHiuHa MienoigHa JeiikeMis (C92.1) Mae diTke
30iJbIIEHHS] MOKA3HMKA 3aXBOPIOBAHOCTI B M. 2KOBTi
Bonu y mopiBHSIHHI 3 iHIIMMM MicTaMu 00JIacTi.
3BepTaloTh Ha cebe yBary crnopaauyHi CIJIECKU 3aX-
BOPIOBAHOCTI B AesIKi poku B M. Kam’siHCbKe i M. 2KoB-
Ti Bonu (mpu 11boMy MoOmiOHI CIIJIECKM B iHIIINX MicTax
BiZI3HAUEHO piallle i MEeHII BUPaXXeHUMM), 110 CBif-
YUTH ITPO KOPEJISITUBHUI 3B’ 130K 3 HEraTUBHUMU (PaK-
TOpaMU JTOBKiJUIS.

3 orngay Ha BiICYTHICTh iHIINX BiTOMMWX 3HAUYYIINX
YMHHUKIB, 110 BIJIMBAIOTh Ha 3aXBOPIOBAHICTbH 00Opa-
HUX [JJIsI aHali3y HO30JOriYHuX (opM, pe3yabTaTh
MPOBEACHOIO IOCIIIKEHHS TO3BOJISIOTh IPUITYCTUTU
NeBHY 3aJIeXKHICTh PU3MKIB PO3BUTKY 3JI0SIKICHUX HO-
BOYTBOPEHb KPOBOTBOPHOI Ta JiM(pOITHOI CUCTEM B
YyMOBaxX TPUBAJIOro €KOJOTiYHOTO HeOJaromnojyyys
(3anuiaeHicTh i 3a0pYAHEHICTb IMOBITPsI Ta BOAM TOK-
CUYHUMM i pamioaKTUBHMMM areHTaMu). OTpuMaHi
JaHi cBigJyaTh MpO HEOOXiAHICTh JETAIbHOTO BUBUYCH-
HsI 0COOJIMBOCTEN Mepediry 3aXxBopioBaHb, sIKi PO3BU-
BaIOTHCSI B YMOBaX ITiABUIIEHOTO €KOJIOTIYHO HECIIPU-
STIIMBOTO PU3UKY, TTOIIYKY CITeIN(MITHNX MapKepiB Ha

DISCUSSION AND CONCLUSIONS

Thus, the incidence rate of oncohematological dis-
eases in ecologically disadvantaged regions of the
region for a fairly long period of time (12 years)
exceeds the incidence rate of a specific pathology in
the region as a whole — from 0.0011 per mille (acute
lymphoblastic leukemia C91.0) to 0.0061 per mil-
lion (chronic lymphocytic leukemia C91.1), with
the exception of acute myeloblastic leukemia
(C92.0, C92.4, C92.5), where the indicators have
the same levels (Fig. 7). Chronic myeloid leukemia
(C92.1) has a clear increase in the incidence rate in
Zhovti Vody compared to other cities of the region.

Sporadic spikes in morbidity in some years in the
cities of Kamianske and Zhovti Vody attract atten-
tion (at the same time, similar spikes in other cities
were noted less often and less pronounced), which
indicates a correlative connection with negative
environmental factors.

In view of the absence of other known significant
factors affecting the morbidity of the nosological
forms selected for analysis, the results of the con-
ducted study allow us to assume a certain depend-
ence of the risks of the development of malignant
neoplasms of the hematopoietic and lymphoid sys-
tems in conditions of long-term environmental
adversity (dustiness and pollution of air and water
with toxic and radioactive agents ). In order to
obtain more informative indicators regarding the
impact of negative environmental factors on human
health, it is necessary to continue research in this
direction with a detailed study of the features of the
course of diseases, the search for specific markers at
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MOJIEKYJISIPHO-TEHEeTUYHOMY PiBHi, MOXJIMBOCTEH Tepe-
Javi BUSIBJIICHUX MOPYIIEHb Y CHal0K HalllaaKam TOLIO.
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