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OIITHKA SKICHUX 3MTH B EJIEMEHTAX TEPUOEPUTYHOT
KPOBI Y JIITEIl — MEITKAHIIIB PATIOAKTUBHO 3ABPYTHEHIX
TEPUTOPII Y BTAJJEHW I ITEPIOJT ITICJISA ABAPIT HA YAEC

MeTa: BCTaHOBMTM 3B'A30K MiX KilbKiCHUMM Ta AKICHUMM NOKA3HUKAMK enemMeHTiB nepucdepuyHoi KpoBi (nimdoumTa-
MW, HeTpodinamu, MOHOLMTaMK, TPOMOOLMTAMM) 3aNEKHO Bif BUAY COMATUYHOT NATONONT i PiYHMUX A03 BHYTPilIHbO-
ro onpomiHeHHs Big ¥Cs fiTeil — MelKaHUiB pafioakTUBHO 3abpymHeHMX TepuTopiii y BifaaneHuii nepiog nicns
aBapii Ha YAEC.
Marepianu i metogu. O6¢cTexeHo 175 giteit. 79 pitell — MewwkaHLi pafioakTUBHO 3a0pyaHEHUX TePUTOPIl, BiKOM Bif
4 no 18 pokiB. PiyHi g0o31 BHYTPilIHBbOTO OnpoMiHeHHs aiTel Bifg *Cs konuBanuck Big 0,004 m3B go 0,067 m3B. lpo-
Be/leHa NOpPiBHANbHA OLiHKA BU3HAYEHMUX NOKA3HMKIB KPOBi y fiTe 3 fo3amu onpomiHeHHs fo 0,01 m3B Ta BUWMMMU.
[pyny NOpiBHAHHA CKNanu 96 AiTel — 3 YMCNa MelWKaHLiB HACENEHUX NYHKTIB, AKi He BifHeCeHi L0 pafioakTUBHO 3a6-
pyAHEHMX. BuByanu yactoTy Ta TMN comMaTUyHOi natonorii i il BNAWB Ha KinbKicHi Ta AKICHI 3MiHM NOKA3HWKIB KPOBi
(nimoumnTy, HeliTpodinu, MoHOLMTH, TPOMOOLMTH). Bpanu Jo yBaru po3mipu KNiTUH, CTaH AApa, MeMOpaHu Ta LuTon-
na3Mu, 03HAKW NponiepaTMBHMX i ereHepaTMBHUX NPOLLECIB.
Pe3ynbratu. YactoTa Ta BUA COMATUYHOT NATONONIT y AiTel He 3aieXanu Bif piuyHOi A03M BHYTPiWUHBOrO ONPOMiHEHHS.
Yucno piteit 3 MoHOLuMTO3amMKu 6YNO JOCTOBIPHO GiNblIMM CEpef ONPOMiHEHUX AiTel, Hix B rpyni nopiBHAHHA (16,6 %
npoTn 7,3 %), Xo4a Ui 3MiHM He KopentoBanu 3 03aMu onpoMiHeHHs. KinbKicTb akTMBOBaHMX MOHOLMTIB y KPOBi 3 Oa-
300hini€to UuUTONIA3MM i 3aNUILIKaMU HyKneon B aapi 6yna 6inbuoto y oci6 3 403aMM BHYTPilIHLOTO ONPOMiHEHHS, BU-
wumm 3a 0,01 m3B. BcTaHOBNEHO MpAMUIA KOPeNAUiNHWIA 3B'A30K MiX AKICHUMM O3HaKaMu MOHOUMTIB 3 [03aMu
BHYTPilWHbOrO ONpoMiHeHHA AuTUHM (rs = 0,60; p<0,001), a TaKOX BU3HAYEHT NpAMiI KOpenALiliHi 38'A3KK pi3HOro CTy-
MeHs TICHOTU MiX AKICHUMM 03HAKAMK B €/IeMEHTaX KPOBi, L0 CBiAYaTb NMPO iXHI0 0JHOCTPSAMOBAHY HanpaBfeHiCTb 3a-
NIEXHO Bifl NaTONOrYHKUX CTaHiB B opraHi3ami. HesanexHo Bif pivyHOT [03M BHYTPiWHLOrO ONPOMiHEHHS AiTel cnoc-
Tepiranock 36inblWEHHA YNCIA AereHepaTUBHUX Ta abEPaHTHUX KTiTUH, MOPiBHAHO 3 rpynot nopiBHAHHA (p < 0,05),
L0, MOXK/IMBO, MOB'A3aHO 3 BMIMBOM HepafiaLliiHUX YUHHUKIB.
BUCHOBKM. Pe3ynbTaTv OUiHKM KiNbKiCHUX Ta AKICHUX NMOKA3HUKIB B eeMeHTax nepudepuyHoi KpoBi BifobpaxatoTb
CTaH NaToNoriyHUX MPOLECiB B OPraHi3mMi AUTUHM i MAOTb AiarHOCTUYHY UiHHICTb. BU3HAYeHi [0303anexHi 3MiHM y
MOHOLMTapHil NaHLi remonoe3y MOXyTb OYyTU MapKepamu BNIMBY TPUBANOTO HAAXOMAKEHHSA PafiOHYKNiAiB 3 NpoayK-
TaMu XapyyBaHHA y fiTel, AKi NPOXWUBaOTb B €KONOTIYHO HECNPUATAMBKX YyMOBax nicna asapii Ha YAEC.
KniouoBi cnoBa: piuHa [03a BHYTPilWHLOTO ONpoMiHeHHs Big B7Cs, nitu, nepudepuyHa Kpos, nimdouuTu, Helitpodinm,
MOHOLMTH, TPOMOOLUTY, AKICHI 03HAKM.
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ASSESSMENT OF QUALITATIVE CHANGES IN PERIPHERAL
BLOOD CELLS IN CHILDREN — RESIDENTS OF RADIOLOGICALLY
CONTAMINATED TERRITORIES IN THE LATE PERIOD AFTER THE
ChNPP ACCIDENT

Objective: to establish the relationship between quantitative and qualitative parameters of peripheral blood cells
(lymphocytes, neutrophilic granulocytes, monocytes, platelets) depending on the type of somatic diseases and
annual internal radiation doses from 27Cs in children — residents of radiologically contaminated territories in the
late period after the Chornobyl Nuclear Power Plant (ChNPP) accident.
Materials and methods. There were 175 children included in the study comprising residents of radiologically con-
taminated territories (n = 79) aged from 4 to 18 years. Annual internal radiation doses in children from *3’Cs ranged
from 0.004 to 0.067 mSv. Certain blood parameters were assessed in a comparative mode in children having got the
radiation doses up to 0.01 mSv and higher. The comparison group (n = 96) included children living in settlements
not attributed to the radiologically contaminated ones. Incidence and type of somatic diseases and its impact on
quantitative and qualitative changes in blood parameters (i.e. lymphocyte, neutrophilic granulocyte, monocyte, and
platelet count) were studied. The cell size, state of nucleus, membranes and cytoplasm, signs of proliferative and
degenerative processes were taken into account.
Results. Incidence and type of somatic diseases in children did not depend on the annual internal radiation dose.
Number of cases of monocytosis was significantly higher among the children exposed to ionizing radiation than in
the comparison group (16.6 % vs. 7.3 %). There were, however, no correlation between these changes and radiation
doses. Number of activated blood monocytes with cytoplasmic basophilia and residues of nucleoli in nuclei was
higher in individuals with internal radiation doses > 0.01 mSv. A direct correlation between the qualitative param-
eters of monocytes and internal radiation doses was established (rs = 0.60; p< 0.001), as well as a direct correlation
of different strength between qualitative parameters of blood cells, indicating their unidirectional pattern depend-
ing on the somatic morbid conditions. Regardless of annual internal radiation dose, there was an increase in the
number of degenerative and aberrant cells vs. the comparison group (p < 0.05), which could be due to the role of
non-radiation factors.
Conclusions. Results of the assessment of quantitative and qualitative parameters of peripheral blood cells reflect-
ed the state of morbid conditions in children and are of a diagnostic value. The identified dose-dependent changes
in monocyte lineage of hematopoiesis may be the markers of impact of long-term radionuclide incorporation with
food in children living in environmentally unfavorable conditions after the ChNPP accident.
Key words: annual internal radiation dose from ¥Cs, children, peripheral blood, lymphocytes, neutrophilic granulo-
cytes, monocytes, platelets, qualitative signs.
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BCTYII INTRODUCTION

KpoB — 11e cepenoBuiie, ke Bimm3epKamoe cTaH 310-  Blood is an environment where the state of health
pOB’s Ta MpOLIECH, 1110 BiZOyBalOTLCS B opraHi3mi to-  and processes taking place in human body are
nuHu. KinpkicHi mokasHuku nepudepuyHoi kposi  reflected. Quantitative parameters of peripheral
BUBYAIOTBCS 3a JIOITOMOIOI0 aBTOMAaTMYHMX TeMoa-  blood are studied by means of the automatic hema-
HajizaTtopiB. BomHouac, HasgBHICTh 3MiH AKicHUX Ta-  tology analyzers. At the same time, changes in qual-
paMeTpiB B eJieMeHTax, Takux sgK po3Mip i ¢opma itative parameters of blood sells, such as the cell size
KJIITMHU, CTaH LIMTOIUIa3MU Ta MeMOpaHHM, arperauisi,  and shape, state of cytoplasm and membrane, aggre-
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a TaKoX CTpPYKTypa XpOMaTUHY siApa MOXYTb OyTHU
JOCIiIKeHI B Ma3Kax nepudepruyHoi KpoBi y CBITIO-
BOMY MiKpockoIri. OLiHIO0YM 0COOJIMBOCTI LIMTOMOP-
doorii KIiTUH TepudepudHoi KpoBi, 30KpemMa JTiM-
¢oLuTIB, 3BepTalOTh yBary Ha KOHTYpM siiep Ta CTaH
rerepoxpomatuny [1, 2]. BctaHoBaeHUIA 3B 130K MixX
piBHeM ekxcrpecii MojeKya aaresii Ta KiJIbKiCTIO
JIiM(OIIUTIB, 110 BiAPi3HSIIOTHCS 32 PO3MIPOM LIMTOM-
Jazmu. JlimpounuTtu cepeaHix po3MipiB Ta BEJIWKiI 3
3ePHUCTICTIO OiNbILI CXWIBHI 10 Mirpauii. € iHdop-
Maiist, mo JiMdonuTHn, gKi IepexoisdTh Yy CTaH
JnimdomnpomidepaTUBHOI aKTUBHOCTI, MalOTh MEHIIY
3[aTHICTb A0 aaresii [3].

Heiitpodinu — xaiTuHM, 1110 GarouuTyroTh iH(pEK-
wLiiiHi areHTH B opraHi3mi. Lleit mpouec cympoBoa-
KYETbCSI MiABUILEHHSIM arpecuBHUX (opM KHUCHIO
(ADK) i yrBopeHHsM To3akIiTUHHUX TMacTok. ADK
BilirpaloTh BaXKJIMBY pPOJib Y MPOTUMIKpPOOHOMY 3a-
xucTi. [x nediumT y moneit mpu3BoAUTH 1O TOBTOPHUX
i TSKKUX OakTepialbHUX iH(EKLii, Tomi K ix Hepe-
TYJbOBaHE BUBLIBHEHHS — 10 MATOJIOTI1 Bil HAAMipHO-
ro 3anajeHHs [4, 5]. MopdoJoris saep HeATpodiiB,
rino- abo rimepcerMeHTallisl 3ajieXkaTb BiJ BIJIUBY
pI3HUX €HIOIeHHUX Ta €K30TeHHMX (akTopiB [6, 7].
Oco06uBicTIO HEUTPODITIB € IXHS 3AATHICTh IIBUIKO
3MiHIOBaTU (POPMY, CILUTIOLYBATUCh HA TOBEPXHi €HA0-
TeJIil0 3 YTBOPEHHSIM IMCEeBAOMOMIN, SIKi 3aXOILIIOITh
MikpoOu. BBaxkaeTbcs, 110 cKiad simepHOi 000JJOHKU
HeWTpodiNiB BIIMBae Ha (QYHKILIO IXHiX OaraToaoJib-
YacTUX sIIep, OCOOIMBO IIiJ yac Mirpauii HuxX KJIiTUH
[8, 9]. Bakyomizailis HuToIIa3MHu 3’ SIBJISIETHCSI BHACITI -
JOK IUCTpOoGiyHUX MPOLECIB 3 MOPYIIEHHSIM OOMiHY
pEUOBMH B KjaiTHHaX. Take sIBUILE CIOCTEPIra€ThbCsl B
KJIITMHAX Mic/s BIUIMBY OakKTepiaabHUX a00 BipyCHUX
30yIHUKIB, a TaKOX Pi3HUX OPUPOAHUX 1 ILITYYHUX
HU3bKOMOJIEKYJIIPHUX CITOJYK i 4acCTO CYIIPOBOIXKYE
3arubenb KiaiTuH [10].

MoHOUUTU — Le KJIITUHU MIi€JOiAHOI JiHil 3 reMo-
MOETUYHUX CTOBOYPOBUX KJIITUH, 1110 BiANOBialOTh HA
iH(pexuiiiHi Ta 3amanbHi Moapa3zHuku. HeomHopin-
HIiCTb MOHOLIUTIB TIOSICHIOE iXHE (PYyHKILiOHANTbHE
pi3HOMAaHITTA. € maHi Mpo 8§ cyormonyJsiiii MOHOLIUMTIB
y nepudepuyHiil Kposi mozaeii, B tomy yncii CD61% ta
CD9* [11].

KiitTuHu KpoBi MOXYTh MaTH pi3Hi (popmu siziep, 110
CHiBBIAHOCUTLCS 3 IXHBOIO (DYHKIIi€0. bararo neiko-
LUTIB MalOTh JoNAaTeBi siipa, 110 CIPUSIE IXHIiil THyY-
KocTi Ta mirpauii. JoBeaeHo BIUIMB (OpMU siapa Ha
TPAaHCKPUILIHY aKTUBHICTh KiiTuHU. [TokazaHo, 1110
3MiHU eKcIpecii TeHiB BimoOpaxkaroThcsl Ha Mopdo-
JIOTIYHMX OCOOJMUBOCTSX SIApPaA i CTPYKTYPi XPOMATUHY

gation, and chromatin structure in nuclei can be
investigated in peripheral blood smears using a light
microscope. Assessing the features of cytomorphol-
ogy of peripheral blood cells, and lymphocytes in
particular, attention is paid to the contours of nuclei
and state of heterochromatin [1, 2]. Relationship
between the level of adhesion molecule expression
and number of lymphocytes that differ in cytoplas-
mic size has been established. The medium-sized
and large lymphocytes with granularity are more
prone to migration. There is an information that
Iymphocytes in the state of lymphoproliferative
activity feature a lower adhesive capacity [3].

Neutrophilic granulocytes are cells that phagocytise
the infectious agents in the body. The increased pro-
duction of reactive oxygen species (ROS) and forma-
tion of extracellular traps accompany this process.
ROS play an important role in antimicrobial protec-
tion. Their deficiency in human leads to the repeated
and severe bacterial infections, while their unregulat-
ed release results in disorders due to excessive inflam-
mation [4, 5]. Morphology of the neutrophilic granu-
locyte nuclei, hypo- or hypersegmentation depends
on the influence of various endogenous and exoge-
nous factors [6, 7]. Ability to rapidly change the shape,
flatten on endothelial surface forming the pseu-
dopodia, which capture microbes, is the feature of
neutrophilic granulocytes. It is believed that the com-
position of nuclear membrane of neutrophilic granu-
locytes affects the function of their multilobed nuclei,
especially during the migration of these cells [8, 9].
Vacuolization of cytoplasm occurs due to the cellular
dystrophic processes with metabolic disorders. This
phenomenon is observed in cells after the exposure to
bacterial or viral pathogens, as well as various natural
and artificial low molecular weight compounds and
often accompanies the cell death [10].

Monocytes are the myeloid lineage cells originated
from hematopoietic stem cells that respond to infec-
tious and inflammatory stimuli. The heterogeneity
of monocytes explains their functional diversity.
There are data on 8 subpopulations of monocytes in
human peripheral blood, including CD61% and
CD9* [11].

There can be different shapes of nuclei in blood
cells, which is correlated with their function. Many
leukocytes have scapular nuclei, which promotes their
flexibility and migration. Influence of the shape of
nucleus on transcriptional activity of the cell is proved.
It is shown that changes in gene expression are reflect-
ed in the morphological features of nucleus and struc-
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nig yac audepeHuianii. 3B°130K MiXX LUTOCKEIETOM i
SAEPHOI0 O0OJIOHKOIO 3abe3meuye MexaHi3M Tepeaadi
JIo sigpa Ta 0e3nocepeaHbO BIUIMBAE HA OpraHizallito
XpPOMATUHY — TOHKOTPaHYJSIpHUIT a00 KPYyIHOTpaHy-
Jsapuuii [12]. bazodinist nuroruia3Mu CBiTYUTH PO
akTuBHI npouecu PHK Ta HagBHIicCTh iH(eKLil B op-
rani3mi [13].

VY gkocTi 6iomMapKkepiB aKTUBHOCTI Pi3HUX XBOPOO
B OpraHi3Mi BUKOPMCTOBYIOTb KiJIbKiCHI TOKa3HUKHU
reMorpamu Ta iX CIiBBiZHOIUEHHS, 30KpeMa, HEeUT-
podiniB-niM@pouuTiB  Ta AIMOOLUTIB-MOHOLUTIB
[14—18].

B ocraHHi poku BevKy yBary OpUAUISIOTH (DYHKILiT
TPOMOOLIUTIB Ta OOTOBOPIOIOTH METOAU OTPUMAHHS iX
KOHIIEHTpATY JJISI TIpOBeIeHHS (DYHKIIIOHAIBHUX TECTiB
[19]. BimoMo, 1110 TPOMOOLIUTH OEPYTh YUacTh y reMOC-
Ta3i, MaloTh 0€3JliY MeMOpPaHHO-aCOLIIOBAHUX PeLIe-
TOPIB, SIKi MOXYTb B3a€EMOIiSITA 3 OAHUM a00 KiJbKOMa
peuenTopaMu, OiJIKamMu IIa3MU i TO3aKJIITUHHOTO MaT-
PUKCY. AKTUBOBaHi TPOMOOIIUTH 30iJIbIIYIOTHCS Y PO3-
Mipax, CTaloTh CiTYaCTUMM, HETaTUBHO 3apsIKeHUMU i
MOB’s13aHi 3 TinepakTUBHICTIO MerakapiouuTiB [20, 21].
Po3yminHg MexaHi3MiB, sIKi JieskaTbh B OCHOBI 1e(DeKTiB
KiCTKOBOTO MO3KY SIK Mi€NoigHOi, Tak i JiM(poigHoi
JIiHil reMorioe3y, a TaKOX MerakapiolMTiB, i MpU3BO-
JITb 10 AUCGYHKIIT LHUPKYTIOIYUX TPOMOOLIUTIB, €
BaXXJIMBUMM 4Yepe3 AiarHOCTUYHY LIHHICTb LIUTOMOP-
¢onoriyHMX 03HAK TPOMOOLIUTIB KPOBi [22].

TakuM 4MHOM, aHasi3 JXKepe JiTepaTypu CBITUUTh
Mpo 3MiHM B €JIeMEHTaX TeMOII0e3y Ta AOLJIbHICTb BU-
KOPUCTaHHS 1X JJ1s1 BUBHAYEHHS pi3HOI aTOJIOrii B Op-
raHi3mi gitei Ta gopociaux. BogHouac, gotenep Hemae
KOMILIEKCHOI OLIHKM $SIKICHUX TTOKa3HUKIiB KJITHUH
KPOBI Ta iX B3aEMO3B’sI3KY, 1110 MOX€e HagaTu iH(popMa-
TUBHI NaHi LIOMO CBOEYACHOI MialrHOCTUKM MaTO-
JIOTIUHUX CTaHiB.

META

BcraHoBUTH 3B’I30K MiX KiIbKICHUMM Ta SKiCHUMM
MOKa3HUKAMU €JIEMEHTIB nepudepudyHoi KpoBi (JTiM-
(ounTamu, HeWTpodiraMu, MOHOIMTAMHU, TPOMOO-
IIUTaMM) 3aJIEXHO BiJl BUAY COMAaTUYHOI MATOJIOTii Ta
piYHUX 403 BHYTPIIIHLOTO orpoMiHeHHs Bim ''Cs mi-
Teil — MEIIKAHIIiB pallioaKTUBHO 3a0pYyTHEHUX TEpPU-
TOpilt y BimnaneHuit nepion mics aBapii Ha HAEC.

MATEPIAJIN TA METOJIHN

Ho Bubipkum ygiitmuio 175 miteit, 3 HUX 79 — MellIKaHIIi
pazioaKTUBHO 3a0pyAHEHUX TepUTOpiii YepHiriBchbKoi
Ta ZKrutomupchkoi obnacreil y Biui Big 4 1o 18 pokiB..
PiuHi 1031 BHYTPILLIHLOTO OMIPOMiHEHHS IiTE€ cTaHO-
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ture of chromatin during the differentiation. Con-
nection between the cytoskeleton and nuclear mem-
brane provides the mechanism of transmission to the
nucleus and directly affects the organization of chro-
matin as a fine-grained or coarse-grained one [12].
Cytoplasmic basophilia indicates the active RNA
processes and presence of infection in the body [13].

Quantitative parameters of hemogram and their
ratio, in particular of neutrophilic granulocytes to
Ilymphocytes and lymphocytes to monocytes
[14—18], are used as biomarkers of activity of various
diseases.

Much attention has been paid in recent years to
the platelet function along with discussion of meth-
ods for obtaining their concentrate for the function-
al testing [19]. It is known that platelets are involved
in hemostasis and carry many membrane-associated
receptors that can interact with one or more recep-
tors, plasma proteins and extracellular matrix. Acti-
vated platelets increase in size, become reticulate,
negatively charged, and are associated with me-
gakaryocyte hyperactivity [20, 21]. Understanding
the mechanisms underlying the bone marrow defects
in both myeloid and lymphoid hematopoietic line-
ages, as well as in megakaryocytes, and leading to
circulatory platelet dysfunction is important because
of the diagnostic value of cytomorphological fea-
tures of blood platelets [22].

Thus, the analysis of literature sources shows the
changes in hematopoietic cells and feasibility of
using them to determine various disorders in chil-
dren and adults. At the same time, there is still no
comprehensive assessment of qualitative parameters
of blood cells and their relationship, which can pro-
vide data on the timely diagnosis of morbid condi-
tions.

OBJECTIVE

The study objective was to establish the relationship
between quantitative and qualitative parameters of
peripheral blood cells (lymphocytes, neutrophilic
granulocytes, monocytes, platelets) depending on
the type of somatic diseases and annual internal
radiation doses from *’Cs in children — residents of
radiologically contaminated territories in the late
period after the ChNPP accident.

MATERIALS AND METHODS

There were 175 children included in the study sample
comprising the residents of radiologically contaminat-
ed territories (n = 79) aged from 4 to 18 years. Annual
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B Bin BMicTy ’Cs mo3a MexXaMu 9yTJIMBOCTiI METO-
oy 1o 0,067 m3B. IIpoBeneHa mopiBHsJIbHA OLIHKA
BU3HAYEHUX MMOKA3HUKIB B €JIeMEHTax KpoBi y AiTeit
JIBOX IpyI crioctepexeHHs. o | rpynu ysiino 12
JiTel 3 piIYHUMU J03aMU BHYTPIILIHBOTO OMPOMiHEH-
Hs 10 0,01 m3B, cepenni — (0,003 = 0,000) m3B, no 11
rpynu 3ajydyeHo 67 JiTeil 3 pIiYHUMU J03aMH
BHYTPIIIHBOTO ornpoMiHeHHs BuiumH 3a 0,01 M3B,
cepenHi — (0,043 = 0,001) m3B. Ipyry MOpiBHSIHHS
cKJ1aau 96 nmiteil — MeIKaHIIIB TUX Xe obacTei, aje
HaceJIeHi IMMyHKTU, B IKUX BOHU MEILKaJIU, He BigHe-
CEHi J10 pafioakKTUBHO 3a0pyJHEHUX TEPUTOPIIA.

bpanu mo yBaru ckapru naii€HTiB, 03HaK1 iHTOK-
CMKallii, 4acTOTy pecIipaTOPHUX 3aXBOPIOBaHb 0O
5—7 pa3iB Ha pik (4yacto xBopitoui mitn — YXJI), Ha-
SIBHICTh OakTepialbHOI iH(MEKIIii, aJepriyHux pe-
aKIiil, eHAOKPMHHOI MaToJIOTii (OXUpiHHSI, THU-
pPEOianT), TOKCOIJIa3MO3Y i TeJIbMiHTIB.

KinbkicHi MOKa3HUKK KPOBi JOCJiIXyBall Ha aB-
ToOMaTUYHOMY remoaHaizaropi MicroCC-18 (CILA).
Mopddooriio aiMbouUTiB, HEUTPOdiIiB, MOHOLIUTIB
i TPOMOOLIMTIB BMBYAJIM B Ma3Kax IepudepuyHoi
KpoBi, 3a0apBieHux 3a IlanmneHreiiMoMm, y CBITJIOBO-
My Mikpockomi (30iabmmeHHs x1000). BuByanau 6ioxi-
MiuHi MapaMeTpyu CUPOBATKX KPOBi (3araibHUil OiI0K,
TpaHcaMiHa3u, KpeaTuHiH, OilipyOiH, XOJIeCTEepHUH,
3aJ1i30) Ha OioxiMiuHoMy aHamizaropi Humostar 600
(HimeyuunHa).

OLiHKY SKiCHUX TTapaMeTpiB KJIITUH KPOBi ITPOBO-
WK 32 TpboMa IpagauissMu. Jlimgouutu: 1o 1-i rpa-
Jlallil BiIHOCWUJIM KJIITUHU, SIKi 32 PO3MipOM, CTaHOM
MeMOpaHM Ta IUATOIJIa3MM BiANOBigaIl HOPMAaTHB-
HUM B3HauyeHHsIM; A0 2-i — eJIeMeHTU OiJbIInX
po3MipiB 3 0Oazodinielo UMTOMIa3MU Ta KOHQPOP-
MaliiiHUMM TiepedymoBaM MeMOpaH, sIKi 3a1y4airch
IO TpOlieciB akTWBalil iMyHHUX peakuiit; 3-i —
JIM(OUUTH 3 03HaKaMU aKTMBHOCTI TMpostiepaTuB-
HUX OpOLECiB (BEIMKUIA po3Mip KJIiTUH, TOHKOIrpa-
HYJISIpHA CTPYKTYpa XpOMAaTHHY siApa, BUCOKE SIAep-
HO-IMTOMJa3MaTU4YHe CHiBBiAHOLIEHHs). HeuT-
podinu: mo 1-1 rpamamii BimHOCWIM KJIITUHU, SKi
BiAMOBiTaIM HOPMAaTUBHUM 3HAYEHHSIM; 2-1 — ee-
MEHTU OUIBIIUX PO3MIpiB 3 TOKCUTEHHOWO 3ep-
HUCTICTIO, TilepcerMeHTalli€o saaep, sSKi BiATBOPIO-
BaJIM TOKCUYHO-3aMNajbHi IPOLIECH B OpraHi3mi; 3-1 —
KIITUHU 3 JeTeHepaTMBHMMHM O3HaKaMHu (BaKy-
0J1i3allisl Ta KapiopeKCcuc siaep, nceBaonebrepiBcbka
aHoMaist Touo). MoHouuTu: g0 1-i rpaganii Oyau
3alydeHi KJIITUHM 0e3 MaTOJOTiYHMUX O3HaK, 2-i —
eJleMeHT! 3 O3HaKaMM aKTuBallii, 0azodiitiero Lu-
TOIUIa3MM, TOHKOTPaHYJISIPHOIO CTPYKTYPOIO sIpa i3

internal radiation doses in children from '¥'Cs were out
of the method sensitivity threshold up to 0.067 mSv.
Certain blood parameters were assessed in a compara-
tive mode in two study groups of children. The group
I included children (n = 12) with annual internal radi-
ation doses up to 0.01 mSv and (0.003 £ 0.000) mSv
in average, the group Il included children (n = 67)
with annual internal radiation doses >0.01 mSv and
(0.043 £0.001 ) mSv in average. The comparison group
(n = 96) included children living in the same contami-
nated oblasts (i.e. provinces) but in settlements not
attributed to the radiologically contaminated ones.

Patients’ complaints, signs of intoxication, inci-
dence of respiratory diseases up to 5—7 times a year
(sickly children, i.e. frequently ill children — FIC),
presence of bacterial infection, allergic reactions,
endocrine disorders (obesity, thyroiditis), toxoplas-
mosis and helminthism were taken into account.

Quantitative blood parameters were checked at the
automatic hematology analyzer MisroCC-18 (USA).
Morphology of lymphocytes, neutrophilic granulo-
cytes, monocytes and platelets was studied by means
of a light microscope (x1000 magnification) in
peripheral blood smears stained according to
Pappenheim. Biochemical parameters of blood serum
(total protein, transaminases, creatinine, bilirubin,
cholesterol, iron content) were assayed on a biochem-
ical analyzer Humostar 600 (Germany).

The qualitative parameters of blood cells were evalu-
ated in three gradations. Among lymphocytes the cells
that in size and state of membrane and cytoplasm cor-
responded to the normative values were attributed to the
I* gradation; cells of larger sizes with cytoplasmic
basophilia and conformational rearrangements of
membranes involved in the processes of activation of
immune reactions were referred to the 2™ gradation;
lymphocytes with signs of proliferative processes activi-
ty (large cell size, fine-grained structure of nuclear
chromatin, high nuclear-cytoplasmic ratio) were con-
sidered the 3™ one. Among neutrophilic granulocytes
the cells that corresponded to normative values were
referred to the 1st gradation; larger cells with toxic gran-
ulation and hypersegmentation of nuclei reflecting the
toxic-inflammatory processes were attributed to the 2™
gradation; cells with degenerative signs (vacuolation
and karyorexis of nuclei, pseudo-Pelger-Huet anomaly,
etc.) were considered the 3 one. Among monocytes
the cells with no abnormal signs were referred to the 1+
gradation; cells with signs of activation, cytoplasmic
basophilia, fine-grained structure of nuclei with nucle-
olar residues were attributes to the 2™ gradation; cells
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3ajauiukaMmu Hykieou; I — KiIiTuHU 3 nereHepaTuB-
HUMHU TIposiBaMM (BaKyoJi3allisl siaep, Tpyooio CTpyK-
TypoO10 XpoMaTUHY Tolo). TpombouuTu: o 1-i rpa-
Jauii YBiAIIUIM KJIITUHU, SIKi 32 BEJIMYMHOIO, CTAHOM
MeMOpaHU Ta LUTOIJIA3MM BilINOBiIaJIM HOPMATUB-
HUM 3HAYeHHIM; 2-1 — MaKpo(hOpMH 3 03HaAKaMHU OMO-
JIOMIKEHHST; 3-1 — KIIITUHU 3 JeTeHepaTUBHUMU TTPOSI-
BaMU (BaKyoJ1i30BaHi, MiKpoopMH).

CraTucTUIHY 00pOOKY OTpUMAHUX JAaHUX IPOBOIM -
JIM 3 BUKOPUCTAHHSIM KOpPESILiHOro aHaji3y: KO-
ediuienTiB kopenauii CripmeHa ta Ct’rogeHTa, Kpu-
Tepito ManHa-YitHi (https://www.psychol-ok.ru/sta-
tistics/).

PE3VYJIBTATU TA IX OGTOBOPEHHS

OwiHKa 4acTOTHY Ta BUAY COMAaTUYHOI MATOJIOTi1 y JiTeit
3aJIeXKHO Bi piuYHO1 JO3U BHYTPILIHBOTO OIIPOMiHEHHS
¥7Cs mokasaia, 1110 pi3HMII MiX IpyIIaMH ITalli€HTIB,
SIKi MaJIu 031 onpoMiHeHHs A0 Ta Builli 3a 0,01 M3B,
He OyJy10 (Tabm. 1). He BcTaHOBIEHO TaKOX PO30iKHOC-
Tell MOKA3HMKIB IIOAO TPYIIM ITOPIiBHSIHHSI.

Y Bubipui He Oyyno agiTeil 3 aHeMisIMU Ta JieliKe-
MOITHUMM peaKkilissMU, 3a BUMHSATKOM OCi0 3 MOHOIIM-
TO3aMM — 4yucao MoHouwuTiB Buiie 3a 0,8 I'/n (16,6 %
npotu 7,3 % y rpyni nopiBHsgHHS), (p < 0,05), cepen
Hux 2 ngutuau 3 I rpynm ta 11 giteii 3 11 rpymnm, 1o He
MaJI0 CTaTMCTUYHOI Pi3HUIL 3 [J03aMM IXHBOIO OIl-
pomiHeHHs. KinbKicHi Ta sikicHi MOp(hOMeTpUYHi Ma-
paMeTpu epUTPOLUTIB KPOBi y AiTeid 000X rpyI Ipak-
TUYHO He po3pi3HsInch (TabJ. 2). Pi3HuUIli B TOKa3HU-
Kax JIeiKorpamMu y BCiX 0OCTeXXEHUX HE BUSBJIEHO, 3a
BUHSITKOM CepelHiX 3HaYeHb KiJIbKOCTi JEMKOLUTIB Ta
HeUTpodiITiB, IKi Oy BUIIMMM y Aiteit | rpymm, Hix 11
(p < 0,05). OgHak po3paxyHKH 3a METOIOM PaHIOBOI
KopeJsiuii CriipMeHa He BCTAaHOBWIN 3aJ€3KHOCTI MixK
JI03aMM BHYTPIilIHBOTO OIPOMiHEHHSI Ta KiJbKiCTIO
JIEMKOIUTIB i HelTpodiniB y TepudepuyHiii KpoBi
TTEH.

Ta6nuusa 1

with degenerative findings (vacuolation of nuclei,
rough chromatin structure, etc.) were considered the
3 gradation. Among platelets the cells corresponding
to normative values in terms of size, state of membrane
and cytoplasm were referred to the 1st gradation;
macroforms with signs of rejuvenation were attributed
to the 2™ gradation; cells with degenerative findings
(vacuolated, microforms) were considered the 3™ one.

Statistical data management was performed using
the tools of correlation analysis, i.e. Student’s and
Spearman’s rank correlation coefficient, Mann-
Whitney test (https://www.psychol-ok.ru/statis-
tics/).

RESULTS AND DISCUSSION
Evaluation of the incidence and type of somatic dis-
eases depending on the annual internal radiation
dose from '"Cs showed no difference between
groups of patients who had radiation doses up to and
above 0.01 mSv (Table 1). There were also no dis-
crepancies in parameters vs. the comparison group.
There were no children with anemia or leukemoid
reactions in the sample, except for individuals with
monocytosis featuring the monocyte count >0.8 G/1
(16.6 % vs. 7.3 % in the comparison group, p < 0.05).
There were 2 children in group I and 11 children in
group Il among them, which was of no statistical dif-
ference with their radiation doses. Quantitative and
qualitative morphometric parameters of blood erythro-
cytes in both groups were of no difference (Table 2). No
difference in leukogram parameters was found in all
study subjects, except for the average values of
leukocyte and neutrophilic granulocyte counts,
which were higher in group I vs. II (p < 0.05). How-
ever, the Spearman’s rank correlation calculations
showed no relationship between the internal radia-
tion doses and both leukocyte and neutrophilic
granulocyte count in peripheral blood.

YacroTa Ta BUA COMATMYHOT NaTonorii y AiTeil 3anexHo BiA piuHoi 403K BHYTPilHbOro onpomiHeHHs Bip **’Cs (M + m)

Table 1

Incidence and type of somatic diseases depending on annual internal radiation dose from *’Cs (M + m)

Matosnoris | rpyna / group | Il rpyna / group Il pyna nopieHsiHHS / comparison group
. n=12 n =67 n=96

Disease/state a6c.umcno/n % a6c.umcno/n % a6c.umcno/n %

yxz / FIC 3 25,0 16 23,8 27 28,1

XpoHiyHi iHdekuii / Chronic infections 4 33,3 22 32,8 26 27,1

Anepriyni peakuji / Allergic reactions 2 16,7 9 13,4 13 13,5

EnpokpuHHa natonoris / Endocrine disorders 2 16,7 8 11,9 12 12,5
Tokconnaamo3 / Toxoplasmosis 2 16,7 8 11,9 9 9,3

lenbMiHTO3M / Helminthism 1 8,3 9 13,4 11 115

Ha ogny autuny / Per 1 child 1,6 - 1,1 - 1,0 -
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Moka3Huku nepuchepuyHOi KpoBi y AiTei 3anexHo BiA piuHoi A03M BHYTPiWHbOro onpoMiHeHHA (M + m)

Table 2

Peripheral blood parameters depending on annual internal radiation dose (M + m)

Mokashukw / Parameters | rpyna / group | Il rpyna / group Il lpyna nopiBHaHHS / comparison group
n=12 n=67 n=96

Eputpouwmtn, T/n // RBC, T/l 481+0,14 475+ 0,04 492 +0,16
MCV, ¢n / MCV, fl 82,65 = 0,56 81,44 + 0,61 83,717
MCH, nr / MCH, pg 28,58 + 0,41 27,74 + 0,11 27,91 0,52
Neitkoumtu, T/n // WBC, G/I 7,31 £ 0,22* 6,39 £0,14 6,81 +£0,29
Heiitpodinu, I'/n // Neutr. granulocytes, G/l 3,42 +£0,18* 2,85+£0,11 3,22 £0,21
Jlimdoumtn, I'/n // Lymphocytes, G/l 297 +0,16 2,76 £ 0,07 2,88 £0,19
EoauHodinm, [/n // Eos. granulocytes, G/l 0,22 £ 0,03 0,19+ 0,03 0,28 = 0,05
MoHouutu, I'/n // Monocytes, G/I 0,63 + 0,03 0,59 + 0,06 0,49 + 0,03
Tpombouutn, [/n // Platelets, G/l 2731 £ 13,7 290,2 + 6,0 2674 + 14,3

MpumiTka. *Pigrnus mix | Ta Il rpynamm piteit (p < 0,05).
Note. *Difference between groups | and Il (p < 0.05).

bioxiMiyHi MOKa3HUKU CUPOBATKM KPOBi y MiTeil BCix
TPYIl CIIOCTEePEKEHHSI 3HAXOAMIMCh B MeXaX HOPMaTUB-
HUX 3HAYCHbB i He PO3PIi3HSIUCH MiXK cO0010. Y BUOIpIIi He
Oys0 miTell 3 MiABWILEHWM pPiBHEM 3ajli3a B CHUpOBATIL
kpogi (C3). Bmict C3 3HaxoauBcsl B Mexax Bif 4,8 10
20,1 mxmonb/a (cepenniii — (12,1 £ 1,1) mxmons/n). He
BCTAHOBJIEHO TaKoX 3B’s13Ky C3 i3 KiJIbKiCHUMM Tapa-
MeTpaMM KJIiITUH KPOBi, 32 BUHSITKOM 4Yrca JiM(pOLIUTIB,
gKe miapuiyBajgochk 3 piBHeM C3 (rs = 0,47) (p < 0,05).
Coin 3a3HaYNTH, IO B HAIIi BUOIpIIi OyIM TiTH MOJIO -
IIOTO BiKy 3 MpOsiIBaM KOHCTUTYILIMHOTrO JiMdaTusmy,
IUIST SIKMX XapaKTepHUM € IpeBalfoBaHHS JIiIM(OIIUTIB Y
remMorpami.

Ouinka muToMopdoIoTii TiM(MOLINTIB BUIBMIIA ITiNBU-
LIeHHs piBHSA cepeaHix ¢opm y aiteit I Ta II rpym crioc-
TepeXeHHS, BiTHOCHO TPYITU MOpPiBHIHHSA (Tab. 3), Xo-
ya IXHS KUIBKICTh He 3ajiexaja BiJ pidyHOi 103U
BHYTPIlIHbOTO OMNpPOMiHEHHS IiTeid. AHajJoriyHa CUTY-
allig criocTepiraiach 11040 YMCIa HEUTPODiliB 3 BaKy-
oJlizalli€o Saep i TOKCUT€HHOIO 3€pHUCTICTIO B LIMTOTI-
Jla3Mi, a TaKoX TPOMOOLMTIB 3 BaKyoJIi3alli€l0 LIMTOII-
JIa3MHM Ta 30iIbIIeHHSIM ixHix MikpodopM (p < 0,05).

3BepTac Ha cebe yBary, 110 y AiTell 3 piYyHUMU J03aMU
BHYTPIIIHBOTO OMpoMiHeHHs, BuimuMu 3a 0,01 m3B,
YUCIO0 aKTUBOBAHMX MOHOLMTIB 3 0a3odidi€ro LIUTOII-
Jla3MM Ta 3aJIMIIKaAMW HYKJI€OJ B siApi OyJ0o OilbLIMM
MOPIBHSIHO 3 0CO0aMU, SIKi MaJy 103U ONPOMiHEHHS 10
0,01 m3B, a TakoX AiTbMM rpyIu mopiBHAHHS (p < 0,05).
BcTtaHOBIEHO NIpSIMUiA KOpEsILiiiHMIA 3B’ 130K MiXK BKa-
3aHMMHU TUTOMOP(POIIOTIYHNMHI 03HaKaM1 MOHOIIMTIB i3
03010 ornpoMiHeHHs autuHu (rs = 0,60; p <0,001).
KinbKicTh MOHOLIMTIB 3 BaKyoJli3ali€lo siaep He 3ajiexa-
JIa Bill 1031 BHYTPILLIHBOTO OMNPOMIiHEHHs AiTei, xoua
Oysa BUIIOIO, HiX Yy Tpymi mopiBHSHHS (p < 0,05).

Serum biochemical parameters in all study groups
were within the normative values with no difference
from each other. There were no children with elevat-
ed serum iron (SI) content in study sample. The SI
content was in the range from 4.8 to 20.1 umol/l
with (12.1 £ 1.1) umol/1 in average. There was also
no relationship between the SI content and quanti-
tative parameters of blood cells, except for the lym-
phocyte count, which increased along with the SI
level (rs = 0.47) (p < 0.05). It should be noted that
there were young children in our sample with mani-
festations of constitutional lymphatism, character-
ized by the prevalence of lymphocytes in hemogram.

Evaluation of cytomorphology of lymphocytes
showed an increase in the level of mean forms in
groups I and II relative to the comparison group
(Table 3), although their count did not depend on the
annual internal radiation dose. Similar pattern was
found for the neutrophilic granulocyte count with
vacuolation of nuclei and toxic granulation in cyto-
plasm, as well as platelets with cytoplasm vacuolation
and an increase of their microforms (p < 0.05).

It is noteworthy that in children with annual inter-
nal radiation doses >0.01 mSv the number of acti-
vated monocytes with cytoplasmic basophilia and
residues of nucleoli in nucleus was higher compared
to individuals who had radiation doses up to 0.01
mSy, as well as to the comparison group (p < 0.05).
There was a direct correlation between these cyto-
morphological features of monocytes and radiation
dose (rs = 0.60; p < 0.001). The count of mono-
cytes with vacuolation of nuclei did not depend on
internal radiation dose, although it was higher than
in the comparison group (p < 0.05).
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AKicHi NoKa3HMKK enemeHTIB KPOBi y AiTell 3anexHo Bif piyHOT 03K BHYTpPiWwHbOro onpomiHeHHa (M + m)
Table 3
Qualitative parameters of blood cells depending on annual internal radiation dose (M + m)
MNoka3snuku / Parameters I rpyna / group I, Il rpyna / group I, lpyna nopieusHHg |\ _ gg
n=12 n=67 comparison group
Jlimbouutn / Lymphocytes:
mani dopmm / small forms 63,3+ 3,9 69,8 + 2,6 720+44
cepegaHi dopmm / medium forms 24,7 + 3,2** 20,0 £1,9** 14,417
Benmki popmn / large forms 12,0+1,7 10,6 £0,5 12,115
wupokonna3meni / broad-plasma 48+12 5710 7315
6axpomuacta uutonnasma / fringed cytoplasm 49+09 486+12 70+£17
6a3odinbHa umTonnasma / basophilic cytoplasm 143+1,0 15,7+ 2,1 120+ 1,8
Heiitpodinu / Neutrophilic granulocytes:
yncno cermeHTiB / number of segments 43+0,1 4,41 0,05 43+0,6
TOKCUreHHa 3epHUCTICTb / toxic granulation 24,8 £ 2,6** 30,2 £2,1** 16,2+ 0,8
kapiopekcuc saep / karyorhexis 8,3+0,9 6,5+0,8 8,1+09
Bakyonisauis siaep / nuclear vacuolation 16,6 = 1,1** 14,07 = 0,5** 72%05
MoHouutn / Monocytes:
6a3odinisi umtonnasmu / basophilic cytoplasm 11,42, 1% 18,5+1,3** 32+04
3anuwku Hykneon B sapi / residues of nucleoli in nucleus 15,3+2,4%** 28,1+1,2** 48+12
Bakyonizauis spep / nuclear vacuolation 6,8+0,7** 8,2+1,7** 3,807
TpombouuTy / Platelets:
makpodopmm / macroforms 7,3+1,8%* 6,2+1,4 3,5+0,9
Bakyonisauis umrtonnaamu / cytoplasmic vacuolation 8,7+1,9** 7,0£1,1%* 4,1+0,5
mikpocdopmu / microforms 10,8+1,6** 8,7+0,3** 5,7+0,3
Mpumitkn. *PisHnus mix nokasHukamu y giteit | Ta Il rpyn (p < 0,05); **pisHnus Mix nokasHukamn BiGHOCHO rpynu nopisHsiHHS (p < 0,05).
Notes. *Difference between groups | and Il (p < 0.05); **difference with comparison group (p < 0.05).
Bimomo, 1110 MOHOIINTH, a TaKOX MaKpodaru, Bimirpa- It is known that monocytes, as well as

IOTb KJIIOUOBY POJIb Y 3aXMCTi rocIioaaps Bifl MaTOT€eHHUX
MiKpOOpraHi3aMiB, iMyHHiil peryJisiiii, BiTHOBJIEHHI TKa-
HUH Ta 0araThOX iHIIMX Mpoliecax B opraHiami. MoHo-
1UTHA (QYHKIIOHYIOTH SIK (harOLUTH Ta aHTUTCH-TIPE3CH-
TYIOUi KJIITMHM KpOBi IJi IIOIJIMHAHHSI i BUBEIEHHS
MiKpOOpraHi3aMiB, 4y>KOpiTHOro MaTepiajly Ta MOIIKOI-
JKEHUX KJIITUH. 301/IbILIEHHS KiTbKOCTi MOHOLIUTIB Y KPO-
Bi y miTeil Moxe BigOyBaTUCh 3a HAsSIBHOCTI XpOHi3allil
OakTepialbHUX Ta BipyCHUX iH(EKIiil, TOKCOIIa3MO3y,
HaJUIMIIKY 3aji3a Touo [23].

Hamu He OyJio BCTAHOBJIGHO KOPEJISILIMHOIO 3B’SI3KY
MiX SIKICHUMHU XapaKTEepUCTUKAMM JTiM(POILNTIB, HEUT-
podiniB, TPOMOOLUTIB KPOBi 3aJeKHO BiA J03U OII-
poMiHeHHs niteil. OuiHka MOp@OJOriYHNX TTapaMeTPiB
€JIEeMEHTIB KpOBi MPOBOAMIACH 32 BCTAHOBJICHUMU KPU-
TepisIMU 1 KOXHMU eeMEeHT MaB CBOI OCOOJIMBOCTI
BiATIOBiAHO O #oro (yHKIii B opraHi3mi. BogHouac,
BiZJOMO, 110 BCi MpOLIECH, SIKi CIIOCTepiraroThCsl Ha Op-
raHi3MOBOMY PiBHi, TICHO MOB’s13aHi MixX c00010, a KPOB
€ CepelloBUIIEM, SIKE Bimm3epKamioe Bci i 3MiHu. Tomy
MU BBaxkajiy 3a HEOOXiTHE BU3HAYMUTU MOXKJIUBI 3B’ I3KU
MiX (PYHKIIOHATbHUMM XapaKTepUCTUKAMU €JIEMEHTIB
remorpamu. Hamu Oyau BCTaHOBJIEHI NpsIMi Kope-
JISIiHHI 3B’I3KN Pi3HOTO CTYIEHS TICHOTH MiX SKiCHU-

macrophages, play a key role in protecting the host
from pathogenic microorganisms, as well in
immune regulation, tissue repair and many other
processes. Monocytes function as phagocytes and
antigen-presenting blood cells absorbing and
excreting the microorganisms, foreign material and
damaged cells. Increased monocyte count in the
blood in children can occur in chronic bacterial
and viral infections, toxoplasmosis, iron excess,
etc. [23].

No correlation was established in the study
between qualitative characteristics of lymphocytes,
neutrophilic granulocytes, and platelets depending
on radiation dose. Evaluation of morphological
parameters of blood cells was performed according
to the established criteria and each cell had its own
characteristics in accordance with its function in the
body. At the same time, it is known that all the
processes observed at the organismic level are close-
ly interconnected, and the blood is an environment
where all these changes are reflected. Therefore, we
considered necessary to identify possible relation-
ships between the functional characteristics of the
hemogram elements. We have found a direct corre-
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MU O3HAKaMU KJIITHH (B Tpaaallisix): TPoOMOOIIMTaMu
Ta MoHouMTamu (rs = 0,82); aiMmdouuTamMu i MOHO-
uutamu (rs = 0,61); nimdounTamMmu Ta TPOMOOLIMTAMU
(rs = 0,59); HewiTpodinamu i MoHouMTamu (rs = 0,50).
HasgBHicTb sIKiCHUX 3MiH B eJeMeHTaX KpOBi Ta BcTa-
HOBJIEHI KOpeJIsILiiiHi 3B’ 13K MiXK HUMM CBiT4aTh PO
OJHOCIIPSIMOBaHi IIpOLIECU, $IKi € 1HTerpaJibHOIO
OLIIHKOIO CTaHy OpPTaHi3My B LIiJIOMY, i 1Ie MOXKe CITyTy-
BaTU KPUTEPiEM JJi CBOEYACHOI AiarHOCTUMKM IaTo-
JIOTIYHUX CTaHiB y AiTeil. 3BepTae Ha cede yBary BUCO-
KU CTyniHb KOpeJIsilii Mixk MOHOLIUTAMU i TPOMOOLIM -
TaMU, MOXJIMBO OOYMOBJICHUI HasBHICTIO Ha MOHO-
utax MmemopaHHoro 6iika CD9, axuii Bifirpae pojby
Mirpauii Ta ajaresii KJiTMH 1 BigoOpaxka€e TicHY
(GyHKIiOHAAbHY 3aJIeXXHICTh MiX JIBOMAa JIiHIIMHU
KJIITUH KpoBi [11].

IIprynHaMy BUHUKHEHHS JereHepaTUBHUX Ta abe-
paHTHUX (QOPMU KIITUH KPOBi MOXYTh OyTU KO-
MOpOiJHA MAaToJIOrisl, TpUBajAe HAAXOIXEHHS pamio-
HYKJIiJiB 3 TIPOAYKTaMU XapyyBaHHS Yy AiTel, sIKi Ipo-
JKMBAIOTh B €KOJIOTIYHO HECITPUSITIMBUX YMOBAX IiCJs
aBapii Ha YAEC [24]. Po3kpuTTs1 MeXaHi3MiB, 110 Jie-
KaTh B OCHOBI (DYHKIIIOHYBAaHHSI KiCTKOBOTO MO3KY,
HagacTh 3MOTY BU3HAYMTU 3MiHU B TepMiHaNIbHill JaH-
i reMomnoesy, 10 € BaXXJIMBUM JJIsI TTPOTHO3YBaHHS
3aXBOPIOBaHb CUCTEMU KPOBi y TiTEiA.

BUCHOBKU

1. YacroTa Ta BUA COMaTWYHOI MATOJOTIi y AiTeld —
MEILIKAHILIB PagioaKTUBHO 3a0pyTHEHUX TEPUTOPIA y
Bimmanenwnii mepiox micas aBapii Ha YAEC He 3amexa-
JIN Bil pivyHOI A0O3W BHYTPIlIHBOI'O OIMPOMIHEHHS OO0
0,067 M3B i He PO3PI3HSIIUCH 3 TPYITOIO MOPIiBHIHHS.
2. Bu3HaueHi KiIbKiCHi 3MiHM B MOHOLIMTapHil JaHLIi
remMormnoesy y AiTeil: Yuciio ocid 3 MOHOLIUTO3aMu OYI10
Oinble cepen onpoMiHeHnx — 16,6 % npotu 7,3 % B
rpymi nopiBHSAHHS (p < 0,05), ogHaK KOpEJsiitHOro
3B’I3Ky 3 BU3HAYCHUMHU 03aMU OIIPOMIHCHHS HeE
BcTaHOBJIeHO. KiJbKiCTh aKTMBOBAHMX MOHOLIUTIB Y
KpOBi 3 6a3o@iicro MUTOMIa3MM Ta 3ATUIIKAMU HYK-
JIeoJ B siApi Oyna OiMbIIOI0 Y [iTel 3 piYHUMU T03aMU
BHYTPIilIHbOTO OMpoOMiHeHHs, BuIuMHU 3a 0,01 M3B,
HiX y 0ci0 3 no3amu, MeHmmmu 3a 0,01 M3B, Ta B TpyTIi
nopiBHAHHS (p < 0,05). BcraHoBneHo npssMuii Kope-
JISILAHMI 3B’SI30K SIKICHMX 3MiH Y MOHOLIUTaX KPOBi 3
PIYHOIO 103010 BHYTPILLIHHOTO OMPOMiHEHHS IMTUHU
(rs =0,60; p <0,001).

3. BcraHoBneHi mpsiMi KOpessuiiiHi 3B’SI3KM Pi3HOTO
CTYMEHS TiICHOTU MiX SIKICHUMHU TlapaMmeTpaMu B ejie-
MEHTax InepudepruyHoi KpoBi (BU3HAYEHUX Yy paHTax):
MiX TpoMOoLmMTaMM Ta MoHOoIMTaMu (rs = 0,82); M-

lation of different strength between the qualitative
characteristics of cells (in gradations), namely in
platelets and monocytes (rs = 0.82), lymphocytes and
monocytes (rs = 0.61), lymphocytes and platelets
(rs = 0.59), neutrophilic granulocytes and monocytes
(rs = 0.50). Qualitative changes in blood cells and the
established correlation between them indicate the uni-
directional processes, which represent an integral
assessment of the state of body as a whole, and this can
serve a criterion for timely diagnosis of morbid condi-
tions in children. The high strength of correlation
between monocytes and platelets was noteworthy, pos-
sibly due to the presence of CD9 membrane protein
on monocytes, which plays a role in cell migration and
adhesion and reflects a close functional relationship
between the two blood cell lines [11].

Comorbidities and prolonged radionuclide incor-
poration with food in children living in environmen-
tally unfavorable conditions after the ChNPP acci-
dent can be the causes of emerging degenerative and
aberrant forms of blood cells [24]. Discovery of
mechanisms underlying the bone marrow function-
ing will make it possible to identify the changes in
hematopoiesis terminal phase, which is important
for predicting the diseases of blood system in chil-
dren.

CONCLUSIONS

1. Incidence and type of somatic diseases in children —
residents of radiologically contaminated territories in
the late period after the ChNPP accident did not de-
pend on annual internal radiation dose up to 0.067 mSv
with no difference from the comparison group.

2. Quantitative changes in monocytic branch of hema-
topoiesis in children were revealed, namely the num-
ber of persons with monocytosis was higher among the
irradiated subjects i.e. 16.6 % against 7.3 % in the
comparison group (p < 0.05). No correlation, howev-
er, with the established radiation doses was found. The
count of activated monocytes with cytoplasmic
basophilia and nucleolus residues in the nucleus was
higher in the blood in children with annual internal
radiation doses > 0.01 mSv than in persons with
doses < 0.01 mSy, as well as in the comparison group
(p < 0.05). Direct correlation was found between the
qualitative changes in blood monocytes and annual
internal radiation dose (rs = 0.60; p < 0.001).

3. Direct correlation of different strength was found
between the qualitative parameters of peripheral
blood cells (defined in the ranks), namely between
platelets and monocytes (rs = 0.82), lymphocytes
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doumramu i MoHoruTamu (rs = 0,61); miMdboruTamu Ta
TpoMOoLuTaMu (rs = 0, 59); HeliTpoditaMu i MOHOLIM-
tamu (rs = 0,50), 110 CBiMYNUTH PO iX B3aEMO3B’ 130K Ta
OIHOCMPSIMOBAHY HampaBJIeHICTb 3aJleKHO Bil MaTo-
JIOTIYHMX MPOILIECiB B OpraHi3Mi TUTUHU.

4.V niteit I ta Il rpyn Harisimy, He3aaeXXHO Bifl piuHOI 10-
31 BHYTPIIITHHOTO OITPOMIHEHHSI, YNICIIO CepeaHix (hopM
JIiM(OLIUTIB, HENTpo(diTiB 3 BaKyoJli3alli€lo saep i TOK-
CUT€HHOIO 3€PHUCTICTIO B LUTOIMIa3Mi, MikpodopMm
TPOMOOLIMTIB 3 BAKyOJIi3aLli€10 HATOILIA3MU OYJ11 BULLIU-
MM, HX y 0oci0 rpynu mopiBHsHHS (p < 0,05), 1110, MOX-
JINBO, TTOB’S13aHO 3 OCOOJIMBICTIO OIOTOITY MiCILIEBOCTI, aK-
TUBALEIO TIPOLECIB MEPEKUCHOTO OKMCHEHHS JiMimiB
MeMOpaH i TOKCMYHOIO JIi€10 HepaliallifHUX YAHHMKIB.
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