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CTAH KJIIITUHHOI'O IMYHITETY B YYACHUKIB JIIKBIJTAILIII
HACJIIIKIB ABAPII HA YAEC TA XBOPUX HA 3JIOSIKICHI
HOBOYTBOPEHHSA IIOPOXHUWUHU POTA, POTOBOI TA
TOPTAHHOI YACTHUH IVIOTKA

MeTa: BM3HAYWUTM 3MiHWM KNITMHHOT NaHKM iMYHHOT CMCTEMM B y4YacHMKiB Nikeigauii Hacnigkie aeapii Ha YAEC y
NOPiBHAHHI 3 XBOPUMU Ha 3NM05KiCHi HOBOYTBOPEHHS MOPOXHMUHM POTa, POTOBOT Ta rOPTaHHOT YaCTUH MNOTKM 3a Cy6-
nonynauinHo opraHizaui€io nenkounTie nepudepuyHoi KpoBi.
Marepianu i metoau. 06cTexeHo 112 yonoikiB y Bili (56,92 + 6,17) pokiB, cepes HUX: 26 y4acHWKiB NikBigaLii
Hacnigkie aBapii Ha YAEC, onpomiHeHux y fiana3oHi o3 10-500 m3B Ta 20 y4YacHMKiB NikBigawii Hacnigkie aBapii Ha
YAEC, onpomiHeHux y Aaiana3oHi go3 504—990 m3B; 33 XBOpPUX Ha 3NM05KiCHi HOBOYTBOPEHHS MOPOXHUHU POTa, POTO-
Boi Ta roptaHHoi yactuH motku IIL, IVA i IVB cTapiit 3axBoptoBaHHsA (rpyna no3uTUBHOMO KOHTPOA); Ta 33 ocobu
KOHTPONbHOT rpynu. AHani3 cybnonynauiiiHoro posnofiny NpoBOAWNM 3a eKcnpeciel AudepeHUilnHMX Ta aKTu-
BaLiiHMX aHTUTEHiB NeNKOLMTIB NnepnudepuyHoT KpoBi 3 BUKOPUCTAHHAM NPOTOYHOT LUTOMETPIl.
Pe3ynbTatu. B ycix rpynax o6CTexeHHs BUSBNEHO 3HUKEHHS BiHOCHOT KinbkocTi CD19* B-nimdouutie, CD3*HLA-DR*
T- i CD3"HLA-DR* B-nimcoumtis, CD3716*56" HaTypanbHux Kinepis Ha (oHi nigBuieHHa yncna CD8* T-nimcouuTis.
B yyacHukiB nikeigauii Hacnigkie aBapii Ha YAEC (D < 500 m3B) Ta OHKONOIi4HO XBOPMX NALiEHTIB BM3HAY€HO 3pOC-
TaHHA BigHocHOT KinbkocTti CD4*CD8* T-nimcoumTis. B yyacHukiB nikeigauii Hacnipkis aBapii Ha YAEC (D > 500 m3s),
fIK 1 B OHKONIOTiYHO XBOPMX NALiEHTIB CNOCTEpPiranocs NigBuWeEHHS BifHOCHOT KinbkocTi CD8* T-nimcouuTiB, 3HMKEH-
HA KinbkocTi CD4* T-nimdounTie. [loaaTKoOBO B 0Ci6, XBOPMUX HA OHKONOFiYHY NATONON 0 BU3HAYEHO 3HUKEHHS MOKa3-
HUKiB MoHoLWMTiB, CD3*16*56* Ta CD3*TCRap* T-nimcbouuTis.
BucHoBKu. OTpuMaHi pe3ynbTaTi NoKasyloTb OLHOCNPAMOBAHICTb 3MiH KNiITUHHOTO iMYHITETY B Y4YaCcHMKiB NikBigauii
Hacnigkie aBapii Ha YAEC i xBopux Ha focnigKeHy OHKONOriYHY NaTosorito, Wo CBifYMTL NPo GopMyBaHHsA B yyac-
HUKIB NiKBifauii HacnifKiB aBapii CTIKMX NOPYLWEHb NPOTUMYXAUHHOIO 3aXUCTY AK NiAIPYHTA OHKOreHe3y. BusHaueHi
3MiHM NOKa3HWKiB nimdouunTie, MoHOUUTIB, rpaHynouutie, CD4* T-nimdounTtis, CD4*CD8* He3pinux T-nimdbouuTis, no-
Ka3HWKa iMyHoperynaTopHoro KoediuieHta CD4* / CD8*, CD3*TCRop* T-nimoumTie Ta CD3*16*56" LUTOTOKCUYHUX
T-niMbOUUTIB MOXYTb YNHWUTW [OAATKOBUIA BNAKUB Ha eeKTUBHICTb NPOTUNYXIMHHOIO 3aXMUCTy Ta UMOBipHiCTb pU3K-
Ky OHKOreHe3y B iMyHOCKOMMpPOMETOBaHMX 0Cib.
KniouoBi cnoBa: ioHi3yloue BUNpOMiHIOBaHHSA, YopHOOWUb, y4acHUKM NikBifaLii Hacnigkis aBapii Ha YAEC, HoBoyTBO-
PEHHA NOPOXHWUHW POTa, POTOBA Ta rOPTAHHA YaCTUHU NOTKK, IMYHHA cUCTEMA.
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STATUS OF THE CELLULAR IMMUNITY IN CLEAN-UP WORKERS
OF THE CHORNOBYL ACCIDENT AND PATIENTS WITH CANCER
OF THE MOUTH CAVITY, ORAL AND LARYNGEAL PART OF THE
PHARYNX

Objective: to establish cellular immunity in clean-up workers of the Chornobyl accident compared to patients with
malignant neoplasms of the oral cavity, oral and laryngeal parts of the pharynx according to the subpopulation
organization of peripheral blood leukocytes.
Materials and methods. We examined 112 males, age (56,92 + 6,17) years (M + SD), including 26 male clean-up
workers exposed at the radiation dose 10-500 mSv; 20 male clean-up workers exposed at the dose range 504-990
mSv; 33 patients with malignant neoplasms of the oral cavity, oral and laryngeal parts of the pharynx and 33 non-
exposed subjects of the control group. Immune cell subsets analysis was performed by the expression of differen-
tial and activation antigens of peripheral blood leukocytes using flow cytometry.
Results. In assessing each group's cellular immunity, there was a decrease in the number of CD19* B-lymphocytes,
CD3*HLA-DR* T- and CD3"HLA-DR* B-lymphocytes, CD3716*56* natural killer cells, combined with an increase in the
number of CD8" T-lymphocytes. An increase in the relative number of CD4*CD8* T-lymphocytes was determined in
clean-up workers (D < 500 mSv) and cancer patients. An increase in the number of CD8" T-lymphocytes and a
decrease in the number of CD4* T-lymphocytes were observed in clean-up workers (D > 500 mSv), as well as in can-
cer patients. In addition, a decrease of monocytes, CD3*16*56", and CD3*TCRop* T-lymphocytes was determined in
patients with oncological pathology.
Conclusions. The obtained results show the unidirectionality of changes in cellular immunity in the participants of
the liquidation of the consequences of the accident at the Chornobyl nuclear power plant and patients with the
investigated oncological pathology, which indicates the formation of persistent violations of antitumor protection
in the participants of the liquidation of the consequences of the accident as the basis of oncogenesis. Determining
changes in the number of lymphocytes, monocytes, granulocytes, CD4* T-lymphocytes, CD4*CD8* immature T-lym-
phocytes, the immunoregulatory ratio CD4* / CD8*, CD3*TCRap* T-lymphocytes and CD3*16%56* CTL can have an addi-
tional effect on the effectiveness antitumor protection and the probability of oncogenesis risk in immunocompro-
mised individuals.
Key words: ionizing radiation, Chornobyl, clean-up workers of the Chornobyl accident, neoplasms of the oral cavity,
oral and laryngeal parts of the pharynx, immune system.
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BCTYII INTRODUCTION

IMyHHa cucTeMa Bigirpae KpUTMYHO BaxKJMBY poJib Y  The immune system plays an extremely important role
MiATpUMaHHI TOMEOocTa3y opraHizmy. XapakTepHolO  in maintaining the body’s homeostasis. A characteris-
0COOJIMBICTIO BILUIMBY iOHi3yl04oro BUIIpoMiHIOBaHHST  tic feature of the impact of ionizing radiation is the
€ JOBroTpuBaje 30epexeHHs MOopylleHb B oKpeMux long-term preservation of disorders in certain parts of
JIJaHKaX iMyHHOI CUCTEMM, 1O CIIPUSIE XPOHIYHUM 3a-  the immune system, which contributes to chronic
MaJbHUM TIpoliecaM i po3BUTKY XBOpoO, TToB’sg3aHux 3  inflammatory processes and the development of dis-
Humu [1-3]. JlociimkeHHsT AEMOHCTPYIOTb 3HauHe  eases associated with them [1—3]. Studies show a sig-
30iIbIIIEHHSI COMAaTUYHUX Ta OHKOJIOTIYHUX TaTtoJjioriii  nificant increase in somatic and oncological patholo-
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B 0Ci0, sKi mocTpaxaaiau BHacaigoK aBapii Ha YAEC
[4—6]. IlinTBepmXy€ThbCS POJIb IMYHHOI CUCTEMU B
peanizalii BiggajJleHUX HacliakiB YopHOOUJIbCHKOI
KaTtacTpodU Ha CTaH 3I0POB’S HaCeJIeHHSI, 0COOIMBO
B YYaCHMKIB JikBigallii HachiakiB aBapii (JIHA) Ha
YAEC. Yepes 6inbli Hixk 30 poKiB Micisl OMpOMiHEH-
Hs B yuacHuKiB JIHA Ha YAEC cniocrepiranm 3MiHN
Y KJIITUHHIN 1 TyMOpaJIbHii JaHKaX iMyHHOT CUCTEMU.
JOBrocTpoKoBi 3MiHM iIMYHOJIOTiYHO1 pEaKTUBHOCTI Y
NOCTpaXKAaJIuX KOHTUHICHTIB OCi0 31aTHi IK OOTsI-
>KyBaTHU I1epedir HassBHUX 3aXBOPIOBAHb, TaK i CIIPUSI-
TU BUHUKHEHHIO HOBUX [7—9].

BuzHaHo 3B’S130K MiX 3amajbHUMU IIpoliecaMM Ta
PO3BUTKOM 3JI0SIKiICHUX HOBOYTBOPEHb. XPOHiUHE 3a-
TIAJIEHHS 3JaTHE iHAyKyBaTh nowkomkeHHsa JHK ta
MPU3BOJIUTU 10 HAKONMMWYEHHS MyTalliii 3a paxyHOK
aKTUBHUX (hOPM KMCHIO Ta OKCHMIY a30Ty, MpoJide-
pallilo KJIiTHUH, 1O MiABUILYE PUUK PO3BUTKY OHKO-
JIOTIYHOIT MATOJI0Ti1, OKPiM TOT'O CITPUSIE aHTiOTeHEe3y Ta
iHTiOyBaHHIO aronTo3y MyXJAMHHUX KiituH [10, 11].
3710sIKiCHO TpaHC(OPMOBaHi KJIITUHU aKTUBYIOTh Pi3-
Hi MOJIEKYJISIpHI MeXaHi3MM YHUKHEHHSI MPOTUITYX-
JIMHHOI iMyHHOI Binmnosini. IHri0iTopHUl BILUIUB MyX-
JINHU 32 paxyHOK iMyHOCYIIPECUBHUX MEIiaTOPiB PO3-
TOBCIOIKYEThCS JAJIEKO 3a MeXi 11 MIKPOOTOUEHHS Ta
HaOyBae cucTeMHoro xapakrepy [12, 13]. 3noskicHi
HOBOYTBOPEHHSI IOPOXHUHU pOTa, POTOBOI Ta TOPTaH-
HOI YaCTUH TJIOTKM YUHATH OUJIbII BUPAXKEHUI iMyHO-
CYMPEeCUBHUI BIUIMB, HiX iHII BUAX ITyxJavH [14]. To-
MY IIPOBEIECHO TOCTIIKEHHS CTaHy KJIITMHHOI JIJAHKMU
iMmyHHOI cmucteMu B ydacHuKiB JIHA na YAEC y
MOPIiBHSAHHI 3 BiAMOBIZHMMM ITOKa3HMKAMU B OCiO,
XBOPUX Ha 3J05IKiCHi HOBOYTBOPEHHSI MOPOXHUHU
poTa, pOTOBOI Ta TOPTAHHOI YACTUH TJIOTKU, 11100 BU3-
HauYMTU YU HasIBHI CIiJIbHI OCOOJMBOCTI CyOmomy-
JISILIAHOIO PO3MOALTY JIEHKOLUTIB nepudeprudHol
KPOBi, 110 CIPUSATUME BIIPOBAIXKEHHIO HOBHUX IPO-
(inaKTUYHMUX 3aXOiB 3aMOOiraHHsI PO3BUTKY OHKO-
JIOTIYHOI MAaTOJIOril B iIMyHOCKOMITIPOMETOBAHUX OCi0.

META

Bu3zHauuTH 3MiHM KIITUHHOI JIJAaHKM iMYHHOI CUCTe-
MM B YYaCHUKIB iKBimaiii HaciakiB aBapii Ha YAEC
y MMOPiBHSIHHI 3 XBOPUMU Ha 3JI0SIKiCHi HOBOYTBOPEH-
HsI TIOPOKHUHU POTa, POTOBOI Ta TOPTAHHOI YaCTUH
JIOTKKY 3a CyONonyJisiiiiHOI OpraHizali€lo Jelko-
LIUTIB TIepru(epUIHOI KPOBI.

MATEPIAJIM I METOJIN
O6c¢ctexeno 26 yuacuukiB JIHA na YAEC, omn-
pomiHeHux y miamma3zoni 103 D < 500 m3B Ta 20 y4ac-
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gies in persons who suffered as a result of the accident at
the Chornobyl nuclear power plant [4—6]. The role of
the immune system in the implementation of remote
consequences of the Chornobyl disaster on the health of
the population, especially in clean-up workers of the
Chornobyl accident, is confirmed. More than 30 years
after irradiation, changes in the cellular and humoral
immunity were observed in clean-up workers of the
Chornobyl accident. Long-term changes in immuno-
logical reactivity in the affected contingents of persons
can both aggravate the course of existing diseases and
contribute to the emergence of new ones [7—9].

The connection between inflammatory processes
and the development of malignant neoplasms has
been recognized. Chronic inflammation can induce
DNA damage and lead to the accumulation of muta-
tions due to reactive forms of oxygen and nitric oxide,
cell proliferation, which increases the risk of develop-
ing oncological pathology, and also promotes angio-
genesis and inhibition of tumor cell apoptosis [10,
11]. Malignantly transformed cells activate various
molecular mechanisms to evade the antitumor
immune response. The inhibitory effect of the tumor
due to immunosuppressive mediators spreads far
beyond its microenvironment and becomes systemic
[12, 13]. Malignant neoplasms of the oral cavity, oral
and laryngeal parts of the pharynx have a more pro-
nounced immunosuppressive effect than other types
of tumors [14]. An investigation of cellular immunity
in clean-up workers of the Chornobyl accident was
carried out in comparison with the corresponding
indicators in patients with malignant neoplasms of
the oral cavity, oral and laryngeal parts of the phar-
ynx, to determine whether there are common features
of the subpopulation distribution of peripheral blood
leukocytes, which will contribute to the introduction
of new prophylactic measures to prevent the develop-
ment of oncological pathology in immunocompro-
mised individuals.

OBJECTIVE

To establish the changes in cellular immunity in
clean-up workers of the Chornobyl accident com-
pared to patients with malignant neoplasms of the
oral cavity, oral and laryngeal parts of the pharynx
according to the subpopulation organization of
peripheral blood leukocytes.

MATERIALS AND METHODS
We examined 26 male clean-up workers exposed at
the dose range D < 500 mSv and 20 male clean-up
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HukiB JIHA na HAEC 3 D > 500 m38. Ilpu KJliHiYHO-
My obcrexeHHi yuacHukiB JIHA na YAEC giarHocTo-
BaHO BiJ ABOX Ta Oijbllie 3aXBOPIOBaHb COMAaTUYHOIO
Xapakrepy, 0e3 3710KiCHUX HOBOYTBOpeHb. [lo rpymu
TMO3UTUBHOIO KOHTPOJIO YBIilIILI0O 33 XBOPUX Ha 371051~
KiCHi HOBOYTBOPEHHSI MOPOXHUHU pPOTa, POTOBOI Ta
ropraHHoi yactuH rotku 111, IVA i IVB craniit 3axBo-
pIOBaHHS, SIKi Oy 00CTeKeHi Ta MPOXOAUIIN JTiKyBaH-
Ha y KHIT «3amopi3bkuii perioHaIbHUI MPOTUITYX-
JIMHHUI 1eHTp». Kputepii BKIIOYEHHS A0 Tpynu Io-
3UTUBHOTO KOHTPOJIO: IATOTICTOJOrIYHEe MiATBepd-
JKEHHSI 3JIOSIKICHOTO TIpOLIeCy, MiATBepIKeHHS J0aT-
KOBUMM MeTOoAaMM OOCTEXEHHS CTaliil 3aXBOpIOBaH-
Ha (III, TVA i IVB) 6e3 BigmajieHuUX MeTacTasiB,
BIACYTHICTh MOMNEPEIHbOTO CHELiaJIbHOIO JIIKyBaHHSI,
HasIBHICTh iH(OpMOBaHOI 3roayd Ha BKJIIOUEHHS B
nociimxkeHHs. KoHTponbHY rpymy ckianu 32 ocoowu,
J03a OIPOMIHEHHS SIKMX, HE IepeBUIIyBaja MaKCH-
MaJIbHO JOITyCTMME 3HAYeHHSI IIPUPOIHOTrO (PoHY, He
Opanu yyacTi B JikBimauii HacaiakiB aBapii Ha YAEC i
He MeIIKaJM Ha pamiaKTUBHO 3a0pyIHEHUX TEpU-
Topisx. KpurepisiMu BKIIIOYEHHS OCi0 10 KOHTPOJbHOL
rpynu OyJu: BiICYTHICTb TSKKUX iH(peKUiAHUX Ta OH-
KOJIOTiYHUX 3aXBOPIOBaHb (Tab. 1).

Ekcnipecito audepeHUiiHUX Ta aKTUBALIAHUX aHTU-
reHiB JieiikouuTiB nepudepruHoi Kposi (ITK) BusHavaim
3a JJOIOMOTO0 MPSIMOTO iMyHO(IYOPECLIEHTHOIO TECTY 3
BUKOPHCTAHHSIM MOHOKJIOHANbHMX aHTUTIT (MKAT)
(Becton Dickinson (BD), CIIIA): CD45 / CD14, CD3 /
CD19, CD3 / CD4 / CDS8, CD3 / HLA-DR, CD3 /
CD16"CD56, CD4 / CD25 ta CD3 / TCRo/B / TCRy/S.
MeTonuky IMpoBOIW/IM 32 CTAaHAAPTHOIO, PEKOMEH /10Ba-
HOI0 BUPOOHUKOM Tpoueaypoto: 100 Mk nepudepuy-
HOI KpOBi J0AaBaiv A0 MideHUX (PIyopoXxpoMaMM aH-
TUTIJ Ta iHKyOyBamm TipotsiroM 20 xBwinH 1ipu 4 °C 'y

Ta6nuusa 1
XapaKTepucTuKa rpyn o6cTexeHHs

Table 1
Characteristics of the studied groups

workers exposed at the dose range D > 500 mSv.
During the clinical examination of the clean-up
workers, we diagnosed two or more somatic diseases,
without malignant neoplasms. The positive control
group included 33 patients with malignant neo-
plasms of the oral cavity, oral and laryngeal parts of
the pharynx III, IVA and I'VB stages of the disease,
who were examined and treated in Zaporizhzhia
Regional Antitumor Center. Criteria for inclusion in
the positive control group: pathohistological confir-
mation of a malignant process, confirmation by
additional examination methods of disease stages
(I, TVA and IVB) without distant metastases,
absence of previous special treatment, availability of
informed consent for inclusion in the study. The
control group consisted of 32 people whose radia-
tion dose did not exceed the maximum permissible
value of the natural background, who did not partic-
ipate in the liquidation of the consequences of the
accident at the Chornobyl Nuclear Power Plant, did
not live in radioactively contaminated areas. The
criteria for including people in the control group
were the absence of severe infectious and oncologi-
cal diseases (Table 1).

The expression of differentiation and activation
antigens of peripheral blood leukocytes (PB) was
determined by a direct immunofluorescence test
using monoclonal antibodies (MCAT) (Becton
Dickinson (BD), USA): CD45 / CDI14, CD3 /
CD19,CD3/CD4/CD8,CD3/HLA-DR, CD3/
CD16"CD56, CD4 / CD25, and CD3 / TCRo/B /
TCRy/d. The technique was carried out according to
the standard procedure recommended by the manu-
facturer: 100 pl of peripheral blood was added to
antibodies labeled with fluorochromes and incubat-

F'pynu o0CTeXEHHS KinbkicTb (0ci6)

Bik, poku / Age, years Hosa, m38 / Dose, mSv

Study group The number of patients, n M = SD (min / max) M = SD (min / max)
KoHTponbHa rpyna 33 52,21 £5,03 (44 / 67) -

Control group

Yyachuku JTHA Ha YAEC 3 D < 500 m38 26 59,00 = 1,78 (54 / 61) 222,11 £ 129,96 (10,00 / 500,00)
Clean-up workers exposed to dose D < 500 mSv

Yyachuku JIHA Ha YAEC 3 D > 500 m38 20 58,75 = 1,58 (55 / 60) 742,88 £ 192,82 (504,00 / 990,00)
Clean-up workers exposed to dose D > 500 mSv

lpyna no3UTUBHOIO KOHTPOMIO 33 58,90 + 8,39 (40 / 75) -

Positive control group

Bcboro 112 56,92 + 6,17 (40 / 75) -

Total
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MiClli, 3aX1ILEHOMY BiJl CBiT/Ia. AHAJIi3 3pa3KiB MPOBOIU-
JIX 3 BUKOPUCTAHHSM JIa3€PHOTO IPOTOYHOIO LIMTOMET-
pa FACSCalibur (BD, CIIIA). O6po6ka maHuX ITPOBOIM -
Jlacsl 3a JOIMOMOTIOI0 MpOorpaMHOro 3abe3mnedyeHHsT BD
CellQuest Pro mig 5000 moaiii y pexkxumi «Dot Plot».

CtaTucTUYHUIM aHanNi3 paHux

CTaTUCTUYHUI aHadi3 MPOBOAMIM 3a JOMOMOTOIO
nmporpaMHoro 3abe3mneyeHHs Statistica 8.0 (StatSoft.
Inc.). HopmanbHicTh pO3MOALTY KiAbKiCHUX Iie-
pEMiHHUMX BU3HAYaaud 3a JONOMOroiw kputepio Koi-
moropoBa—CwmipHoBa. /111 TTOpiBHSIHHS TMOKA3HUKIB,
10 XapaKTepu3yBajlucCsl HOPMaJIbHUM PO3MOILIOM,
3acTocyBan f-Kputepiii CTbIOACHTA IIJIT He3aJIesKHUX
BMOIpOK 3 TToTIpaBKkoio boHdeppoHi, a TakoxK Hemapa-
METPUUYHUI paHTOBMIA aHai3 Bapiauiil 3a Kpackemom-
YosticoM i MefliaHHUIA TECT 3 MOMAapHUM MOPiBHIHHIM
CcepelHiX paHriB misl ycix rpymn. IlepeBipKy HyJIbOBMX
rimoTe3 mpoBer Ha piBHI 3HauymocTi p < 0,05.

PE3VIJIBTATU

3a pe3yabTaTaMu JOCTiIKEeHHS TTOMYJISILIHHOIO CKIaay
nevikouutiB I1K BUSIBIIEHO CTATUCTUYHO 3HAUYIIE 3HU-
JKeHHS BimHocHOI Kibkocti CD45%14™ nimdoumris 3i
3poctaHHsIM KinbkocTi CD45%14” rpaHyiouLuTiB B
yuyacHukiB JIHA Ha YAEC (D < 500 M3B) Ta B ocib rpy-
I IMO3UTUBHOIO KOHTPOJIIO, MOPIBHSIHO 3 IMOKAa3HU-
KOM KoHTpoJibHOI rpymu (p < 0,05 ta p < 0,001,
BinnosigHo). CD45%14" MoHOLIMTH B OCi6 rpymu Mo3u-
THUBHOTO KOHTPOJIIO CTATUCTUYHO HE 3HAUYIIIE TICPEBU-
1LIyBaJIi 3HAaUYE€HHS ITOKA3HMKA B OCi0 KOHTPOJIbHOI I'py-
nu Tta yuacHukiB JIHA na YAEC (ta6:. 2).

Ta6nuusa 2

ed for 20 minutes at 4°C in a place protected from
light. Sample analysis was performed using a
FACSCalibur flow cytometer (BD, USA). Data
processing was performed using BD CellQuest Pro
software for 5000 events in «Dot Plot» mode.

Statistical analysis

Statistical analysis was performed using Statistica
8.0 software (StatSoft. Inc.). The normality of the
distribution of quantitative variables was deter-
mined using the Kolmogorov-Smirnov test. To
compare indicators characterized by a normal dis-
tribution, the Student’s 7-test for independent
samples with Bonferroni correction was used, as
well as the Kruskal-Wallis non-parametric rank
analysis of variations and the median test with a
pairwise comparison of the average ranks for all
groups. Null hypotheses were tested at a signifi-
cance level of p < 0.05.

RESULTS

According to the results study of PB immune cell
subsets, a statistically significant decrease in the per-
centage of CD45714" lymphocytes with an increase
in the percentage of CD45%14" granulocytes was
found in clean-up workers exposed to dose D < 500
mSyv and in the positive control group, compared to
the control group (p < 0.05 and p < 0.001, respective-
ly). CD45"14" monocytes in individuals of the posi-
tive control group exceeded the values in individuals
of the control group and clean-up workers (statisti-
cally non-significant result), Table 2.

BipHocHa KinbKicTb neikouutie y MK 3g0poBux oci6, 0ci6 3i 310AKiCHUMM HOBOYTBOPEHHAMM MOPOXKHUHM POTa,
POTOBOi Ta ropTaHHOT YacTMHM rNOTKM Ta y4acHukis JIHA Ha YAEC, (M = SD)

Table 2

The percentage of leukocytes in the PB of healthy individuals, individuals with malignant neoplasms of the
oral cavity, oral and laryngeal part of the pharynx, and clean-up workers, (M = SD)

Fpynu o6cTexeHHs

Mokasuuku, % / Percentage of leucocyte subsets, %

n CD45*14" nimpouutn  CD45°14" moHoumtn  CD45*14" rpaHynoumty
Study group CD45"14" lymphocytes CD45"14* monocytes CD45"14" granulocytes
KoHTponbHa rpyna 32 33,09 + 6,37 7,76 £1,53 59,21 £ 6,72
Control group
Yyachukm JIHA Ha YAEC 3 D < 500 m38 26 26,94 + 6,09' 7,77 1,96 64,79 * 6,22
Clean-up workers exposed to dose D < 500 mSv
YyacHukm JTHA Ha YAEC 3 D > 500 m3B 20 28,48 7,50 7,84 =221 63,54 = 7,25
Clean-up workers exposed to dose D > 500 mSv
Tpyna noauTUBHOTO KOHTPOIIO 33 20,59 + 9,022 9,79 + 3,41 68,64 + 10,262

Positive control group

Mpumitkn. 'p < 0,05 NOPIBHAHO 3 KOHTPOALHOIO FPYNoIo; 2p < 0,001 NOPIBHAHO 3 KOHTPOMILHOK PYMOKD.
Notes. 1p < 0.05 significant differences with the control group; 2p < 0.001 significant differences with the control group.
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VY nminrpynax yyacHukiB JIHA na YAEC Ta B oci0 rpy-
MY MMO3UTUBHOTO KOHTPOJIIO HE BCTAHOBJIEHO 3HAYYIIO1
pi3HMLI cepenHix rpynoBux mokasHukis CD3* T-yiMm-
¢ouuriB y 1K BigHOCHO pe3yabTaTiB KOHTPOJIBHOIL TPy-
mu (Ttabn. 3). BomHoyac croctepiraiocsi CTaTUCTUYHO
3Hauyile 3HmwkeHHsa CDI19% B-mimdornmris y TIK, gk
yagacHukKiB JIHA wa YAEC (D > 500 M3B), TaKk i oci0
IPYIU ITO3UTUBHOTO KOHTPOJIIO, ITOPIBHSHO 3 IMOKa3HU-
KoM KoHTposbHOI rpynu (p < 0,01 ta p < 0,001, Bigmo-
BiZiHO). 3HaueHHs nokasHuka CD19" B-nimdouuTis B
0Ci0 TpyIlu MO3UTUBHOIO KOHTPOJIO 3HAXOAWJIOCS Ha
HUXKHIN MexXi pedepeHTHUX 3HauyeHb. BimMmiueHO TeH-
JIEHIIiI0 10 3HWXKEHHS JAHOTrO MOKa3HMKa B yYaCHUKIB
JIHA Ha YAEC (D <500 m3B).

CepenHBbOTPYIOBI MOKAa3HWUKM BiTHOCHOI KiTBKOCTI
CD4" i CD8" T-niM@oLunTiB Ta iIMyHOPETYJIATOPHOIO KO-
ediumienta CD4" / CD8™ rpymm o6¢TeXeHHST 3HAXOMIACS
y Mexax BiKOBMX HOpPM, IpoTe B y4yacHuKiB JIHA Ha
YAEC Ta 0¢ib rpyrmu NO3UTUBHOTO KOHTPOJTIO BU3HAYCHO
TEeHIEHILIiI0 10 JucOanaHcy JaHuX cyomnormysuiii. [Tpose-
JEHUI aHati3 cyonomnysuiitnoi opranizawii CD3" T-im-
¢GouuTiB BUSBUB CTATUCTUYHO 3HAYYIIEC 3HIKCHHS
BinHocHoI KibkocTi CD4" T-niMpouuTiB B 0ci6 1mos3u-
TUBHOTO KOHTPOJIIO, TIOPIiBHSIHO 3 MTOKAa3HUKOM 0Ci0 KOHT-
posibHOI Tpymi (p < 0,05). BusHaueHO TeHIEHILit0 10 3HU-
JKeHHH BimHOcHOI Kibkocti CD4* T-nimdonuTis B yuac-
aukiB JIHA na HAEC (D > 500 m3B). Ha ¢oHi 3HIKeHHS
nokasHuka CD4" T-nimdouuriB criocrepiraiocs IiaBu-
mieHHs nokasHuka CD8" T-mimdouuTiB B yyacHHKIB
JIHA na YAEC Tta oci6 rpynu Mo3UTUBHOIO KOHTPOJIIO
0e3 CTaTUCTUYHOI 3HAUYIIOCTi. [laHuii po3noaii cyoromy-
Jsuifn T-maiM@oluTiB NpU3BOAUTH A0 3HUXKEHHS MOKa3-

Ta6nuusa 3

No significant difference was found in the average
group values of CD3* T-lymphocytes in clean-up
workers’ PB and positive control group, compared
to the results of the control group, Table 3. There-
with, a statistically significant decrease in CD19*
B-lymphocytes was observed in PB, both clean-up
workers (D > 500 mSv) and of the positive control
group, compared to the value of the control group
(p <0.01 and p < 0.001, respectively). The value of
the CD19" B-lymphocyte index in the individuals
of the positive control group was at the lower limit of
the reference values. A tendency towards a decrease
of these values was noted in clean-up workers
exposed to dose D < 500 mSv.

The average values of the CD4" and CD8" T-lym-
phocytes percentage and the CD4" / CD8" im-
munoregulatory ratio in study groups were within
the age norms, however, a tendency towards an
imbalance of these subpopulations was determined
in clean-up workers PB and in the positive control
group. The immune cell subsets analysis of the
CD3" T-lymphocytes revealed a statistically signi-
ficant decrease in the percentage of CD4" T-lym-
phocytes in the positive control group, compared
to the value of individuals in the control group
(p < 0.05). We determined a tendency towards a
decrease of CD4* T-lymphocytes percentage in
clean-up workers (D > 500 mSv), as well as a
decrease of CD4" T-lymphocytes, an increase of
CD8" T-lymphocytes percentage was observed in
clean-up workers and the positive control group
without statistical significance. This distribution of

BigHocHa KinbKictb T- Ta B- nimcouutie y MK 3p0poBux oci6, oci6 3i 3n0AKiCHUMWM HOBOYTBOPEHHAMMU
NOPOXXHMHM POTa, POTOBOT Ta rOPTaHHOT YacTMHM rNOTKM Ta yyacHukis JIHA na YAEC, (M = SD)

Table 3

The percentage of T- and B-lymphocytes in the PB of healthy individuals, individuals with malignant neo-
plasms of the oral cavity, oral and laryngeal part of the pharynx, and clean-up workers (M + SD)

Fpynu oGcTeXeHHs

MokasHuku, % / Percentage of leucocyte subsets, %

n CD3* T-nimdpouutn CD19" B-nimdountu
Study group CD3* T-lymphocytes CD19* B-lymphocytes
KoHTponbHa rpyna 27 66,61 = 5,90 9,83 £4,11
Control group
Yyachuku JTHA Ha HYAEC 3 D < 500 m3B 26 66,68 = 8,06 6,76 = 2,79
Clean-up workers exposed to dose D < 500 mSv
YyacHuku JTHA Ha YAEC 3 D > 500 m38 19 67,15+ 7,50 6,51 + 3,43'
Clean-up workers exposed to dose D > 500 mSv
['pyna nosuTUBHOrO KOHTPOIO 32 63,22 + 7,46 5,56 + 3,892

Positive control group

Mpumitku. Tp < 0,01 MOPIBHAHO 3 KOHTPOJBHO rPYNoIO; 2p < 0,001 NOPIBHSHO 3 KOHTPOMLHOIO FPYMIOO.
Notes. 'p < 0.01 significant differences with the control group; 2p < 0.001 significant differences with the control group.
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HUKa iMyHoperyisitopHoro koedimienta CD4* / CDS8*.
CTaTUCTUYHO 3HAUYIlli 3MiHU AAHOTO MOKa3HWKa BCTa-
HoBJieHOo B yyacHuKiB JIHA na YAEC (D > 500 m3B) Ta
0cib rpynu nmo3uTuBHOTO KoHTpoio (p < 0,05). Takox B
yuacHukiB JIHA nHa HAEC (D < 500 M3B) Ta ocib rpymnu
MO3UTUBHOTO KOHTPOJIIO BUSIBJIEHO MiIBUIIEHHS Bifl-
HOCHOI KiJbKOCTI MiHOpHOI cy6rnonynanii CD4*8*
He3pinux T-1iMpouUTIB, MOPIBHAHO 3 MOKA3HUKOM B
0ci0 KoHTposbHOI Ipynu Ta yyacHUKiB JIHA na YAEC
(D > 500 M3B) 6e3 cTaTUCTUYHOI 3HAYYIIOCTI (Ta0. 4).

B yuyacnwmkiB JIHA na YHAEC 30epiraeTbcs 3HIKEHHS
aktuBauii T- Ta B-nmimdomuris. CTaTUCTUYHO 3HAYYIIE
3HUKEHI TTOKA3HUKU BiTHOCHOT KiJIbKOCTi aKTUBOBAHMX
CD3"HLA-DR™ T-nimpouutis (p < 0,05 Ta p < 0,001,
BinmosigHo) Ta CD3"HLA-DR™ B-nimdouuris (p < 0,05)
y niarpynax yyacHukiB JIHA na HAEC (D < 500 m3B) Ta
(D > 500 mM3B), MOPIiBHSIHO 3 KOHTPOJIBHOIO TPYIIOIO.
IToniOHi pe3yabTaTy CNOCTEePIirajiucs y Irpymi MO3UTUBHO-
ro koHrpoymo: nokasHuku CD3*HLA-DR* T-nimdo-
uutiB Ta CD3"HLA-DR" B-iMdOLUTIB CTATUCTUYHO
3HAUYIE 3HWKYBAIMCS, TTOPIBHSIHO 3 JaHUMU TTOKa3HU-
KaMmu B 0cid KoHTposbHOI rpynu (p < 0,001). Kpim Toro,
CTAaTUCTUYHO 3HauyIli 3MiHu nokasHuka CD3 "HLA-DR™*
B-nimdpouutiB (p < 0,05) B 0cid rpynu Mmo3UTUBHOTO
KOHTPOJII0 3a()iKCOBAHO MOPiBHSIHO 3 yyacHMKamu JIHA
Ha YAEC (1abu. 5).

BinmiueHo cratuctryHo 3Hauyiie (p < 0,01) 3HKEHHS
nokasHuka CD3716756" narypanbuux xinepis (HK) B
yuacHukiB JIHA na YAEC (D > 500 M3B) Ta TeHAEHILiIO

Ta6nuus 4

T-lymphocyte subsets leads to a decrease in the
CD4* / CD8" immunoregulatory ratio and was
observed in clean-up workers (D > 500 mSv) and
the positive control group (p < 0.05). Also, an
increase of the minor subpopulation of CD4"8"
immature T-lymphocytes was found in clean-up
workers (D < 500 mSv) and in the positive control
group, compared to the control group and clean-
up workers (D > 500 mSv) without statistical sig-
nificance (Table 4).

A decrease in activated T- and B-lymphocytes in
clean-up workers was noted. Statistically significant-
ly reduced values of the percentage of activated
CD3"HLA-DR" T-lymphocytes (p < 0.05 and
p <0.001, respectively) and CD3"HLA-DR" B-lym-
phocytes (p < 0.05) in the subgroups of clean-up work-
ers (D <500 mSv) and (D > 500 mSv), compared to
the control group. Similar results were observed in the
positive control group: the values of CD3"HLA-DR*
T-lymphocytes and CD3"HLA-DR* B-lympho-
cytes decreased statistically significantly, compared
to these values in the control group (p < 0.001). In
addition, statistically significant changes in the value
of CD3"HLA-DR* B-lymphocyte (p < 0.05) were
recorded in the positive control group compared to
the clean-up workers (Table 5).

A decrease of the CD3716%56" natural killer (NK)
percentage was determined in the clean-up workers
(D > 500 mSv), (p <0.01) and the tendency to de-

BigHocHa KinbKicTb cyononynauin T-nimouutie Ta NoKasHUK iMmyHoperynaTopHoro koediuieHta y MK 3gopoBux
0ci6, 0ci6 3i 3n0AKICHUMWU HOBOYTBOPEHHAMM MOPOXHWHU POTAa, POTOBOI Ta FOPTAHHOT YAaCTUHU TNOTKMU Ta

yuyacHukis JIHA na YAEC, (M = SD)
Table 4

The percentage of T-lymphocyte subpopulations and the immunoregulatory ratio studied in the PB of healthy
individuals, individuals with malignant neoplasms of the oral cavity, oral and laryngeal part of the pharynx,

and clean-up workers of Chornobyl accident, (M + SD)

Mokasuuku / Parameters

F'pynu oGcTeXeHHs

n cb4* cbs* CD4*/CD8* cD4*8*

Study group T-nimbpouutn, % T-nimpountn, % KoediuieHT, y.0. T-nimdouutn, %

T-lymphocytes, % T-lymphocytes, % ratio T-lymphocytes, %
KoHTponbHa rpyna 32 40,51 £ 5,38 26,93 = 6,05 1,50 £ 0,39 1,27 £1,07
Control group
YyacHuku JIHA Ha YAEC 3 D < 500 m38 26 40,18 +7,97 29,93 +7,70 1,38 0,53 1,90 + 1,65
Clean-up workers exposed to dose D < 500 mSv
YyacHukm JIHA Ha YAEC 3 D > 500 m38 20 35,89 + 9,86 30,64 + 9,22 1,14 £ 0,44 1,34 £ 0,92
Clean-up workers exposed to dose D > 500 mSv
Tpyna nosuTMBHOIO KOHTPOJIO 32 34,67 + 8,96' 31,94 = 11,21 1,14 +0,49' 1,97 £1,79

Positive control group

Mpumitki. 1p < 0,05 NOPIBHAHO 3 KOHTPOSIBHOIO FPYOO.
Notes. 1p < 0.05 significant differences with the control group.
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Ta6nuusa 5
BigHocHa KinbKicTb akTUBOBaHUX T- Ta B-nimcouutie y MK 3g0poBux oci6, ocib 3i 3n0aKicHUMU HOBOYTBOPEHHAMY
MOPOXXHMHM POTa, POTOBOT Ta rOPTAHHOT YaCTUHM rNOTKM Ta yyacHukis JIHA na YAEC, (M = SD)

Table 5
The percentage of activated T- and B-lymphocytes in PB of healthy individuals, individuals with malignant
neoplasms of the oral cavity, oral and laryngeal part of the pharynx, and clean-up workers, (M + SD)

Fpynu 0GCTEXeHHS Mokasuuku, % / Percentage of leucocyte subsets, %

n CD3*HLA-DR* CD4*25* CD3"HLA-DR*

Study group T-nimdountn T-nimdountn B-nimdouutn
T-lymphocytes T-lymphocytes B-lymphocytes

KoHTponbHa rpyna 23 6,32 + 2,31 3,49 +220 12,06 + 3,05
Control group
YyacHuku JTHA Ha YAEC 3 D < 500 m38 25 4,19 +2,19' 2,69 1,45 8,30 + 2,32
Clean-up workers exposed to dose D < 500 mSv
Yuachuki JIHA Ha YAEC 3 D > 500 m3s 20 2,91 + 1,81 2,96 + 2,35 8,51 + 3,13
Clean-up workers exposed to dose D > 500 mSv
Tpyna MO3UTUBHOMO KOHTPOO 31 3,49 + 2,46 2,30+ 1,35 5,50 + 2,82234

Positive control group

Mpumitku. 'p < 0,05 NOPIBHSAHO 3 KOHTPOMLHOIO rPynoio; 2p < 0,001 NOPIBHAHO 3 KOHTPOSLHOIO rpynoto; 3p < 0,05 nopieHAHO 3 yyacHukamu JIHA Ha YAEC 3 D < 500 m3s;

4p < 0,05 nopieHsHO 3 yyacHukamu JIHA Ha YAEC 3 D > 500 m3s.

Notes. p < 0.05 significant differences with the control group; 2p < 0,001 significant differences with the control group; 3p < 0,05 significant differences with the clean-up workers
exposed to dose D < 500 mSy; 4p < 0,05 significant differences with the clean-up workers exposed to dose D > 500 mSv.

Jo 3HmkeHHs B yuacHUKiB JIHA Ha YAEC (D <500 M3B),  crease in clean-up workers (D < 500 mSv), com-
MOPIBHSIHO 3 KOHTPOJILHOIO Irpymolo (Tadi. 6). B ocido rpy-  pared to the control group was observed (Table 6).
A TTO3UTUBHOTO KOHTPOJIO BM3HAYeHO cTaTMCTUYHO A decrease in the CD3716756" NK percentage vs.
3HauyIe 3MeHIIeHHs BMicty CD3716756" HK, mopiBHs-  the control group (p < 0.001), and CD3*16756" cy-
HO 3 MOKa3HUKOM KoHTposbHOI rpynu (p < 0,001), tTa  totoxic T-lymphocytes (CTL) was determined in the
CD3%16756" murorokcnunnx T-mimdonutis (LITJI), individuals of the positive control group, compared
nopiBHsaHO 3 yyacHUKaMmu JIHA na YHAEC, ommpominenux  to the clean-up workers irradiated at D < 500 mSv
y D <500 M3B (p <0,01) Ta D > 500 M3B (p < 0,05). (p <0.01) and D > 500 mSv (p < 0.05).

Ta6nuusa 6
BigHOoCHa KinbKicTb uuTOoTOKCMYHUX T-nimcdouutie Ta HatypanbHux Kinepis y MK 3po0poBux oci6, oci6 3i

3N10AKiCHUMU HOBOYTBOPEHHAMMU NOPOXKHMHM POTA, POTOBOT Ta rOPTAHHOT YaCTUHM MOTKU Ta yyacHuKie JIHA Ha
YAEC, (M + SD)

Table 6
The percentage of cytotoxic T-lymphocytes and natural killers in PB of healthy individuals, individuals with
malignant neoplasms of the oral cavity, oral and laryngeal part of the pharynx, and clean-up workers, (M + SD)

Tpynu 06CTEXEHHS Nokasuukn, % / Percentage of leucocyte subsets, %
n CD3°1656" HK CD3*16*56" TN

Study group CD3°16"56" NK CD3*16*56" CTL

KoHTponbHa rpyna 31 11,79 £ 524 6,07 + 3,13

Control group

YyacHuku JTHA Ha YAEC 3 D < 500 m38 24 8,57 4,35 7,13 +2,60

Clean-up workers exposed to dose D < 500 mSv

Yyachuku JTHA Ha YAEC 3 D > 500 m38 20 7,77 £ 3,99 7,14 £ 3,06

Clean-up workers exposed to dose D > 500 mSv

Tpyna No3UTUBHOMO KOHTPOJSIIO 31 5,96 + 4,102 4,46 + 3,4334
Positive control group

Mpumitku. 'p < 0,01 nopiBHAHO 3 KOHTPOSbHOIO rpynoto; 2p < 0,001 NopiBHAHO 3 KOHTPOMLHOIO rpynoio; 3p < 0,01 nopieHaAHO 3 yyacHukamu JIHA Ha YAEC 3 D < 500 m3s;

4p < 0,05 nopieHsHO 3 yyacHukamu JIHA Ha YAEC 3 D > 500 m3s.

Notes. 'p < 0.01 significant differences with the control group; 2p < 0.001 significant differences with the control group; 3p < 0.01 significant differences with the clean-up work-
ers exposed to dose D < 500 mSv; 4p < 0.05 significant differences with the clean-up workers exposed to dose D > 500 mSv.
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Ta6nuusa 7

BigHocHa kinbkictb TCRofB* Ta TCRYS* T-nimdoumtie y MK 3popoBux oci6, oci6 3i 3nosaKicHUMM
HOBOYTBOPEHHAMU NOPOXXHWHYW POTA, POTOBOT Ta FOPTAHHOT YaCTMHM rNOTKM Ta yyacHuKiB JIHA na YAEC, (M £ SD)

Table 7

The percentage of TCRa3* and TCRYS* T-lymphocytes in the PB of healthy individuals, individuals with malig-
nant neoplasms of the oral cavity, oral and laryngeal part of the pharynx, and clean-up workers, (M + SD)

Fpynu oGcTeXeHHs

MokasHuku, % / Percentage of leucocyte subsets, %

Study group n CD3'TCRoB* T-nimdouutn CD3'TCRYS" T-nimdouunTn
CD3*TCRo3* T-lymphocytes CD3*TCRyd" T-lymphocytes

KoHTponbHa rpyna 17 61,17+ 7,36 3,56 + 1,98

Control group

Yyachuku JIHA Ha YAEC 3 D < 500 m38 25 61,30 £ 7,71 291 1,75

Clean-up workers exposed to dose D < 500 mSv

YyacHukm JIHA Ha YAEC 3 D > 500 m38 20 59,59 + 8,95 3,00+ 1,85

Clean-up workers exposed to dose D > 500 mSv

I'pyna nosuTUBHOrO KOHTPOSIO 31 51,82 + 9,892 3,12+254

Positive control group

Mpumitkn. 1p < 0,05 NOPIBHAHO 3 KOHTPOLHOIO FPYNoID; 2p < 0,01 nopiBHAHO 3 yyacHukamu JTHA Ha YAEC 3 D < 500 m3s.
Notes. p < 0.05 significant differences with the control group; 2p < 0.01 significant differences with the clean-up workers exposed to dose D < 500 mSv.

XapakTepHOI0 3MiHOI € 3HUXEHHSI BiJHOCHOI
kipkocti CD3*TCRoB™ T-nimbouutis TTK B oci6
TPy MO3UTUBHOIO KOHTPOJ0. CTaTUCTUYHY 3Ha-
YYIIiCTh BCTAHOBJIEHO Y IMOPiBHSIHHI 3 MOKa3HUKaAMU
oci6 koHTposibHOI Tpymu (p < 0,05) Ta y4yacHUKIB
JIHAHaYAEC 3 D <500 M3B (p <0,01). JocnimkeH-
Hs1 BitHOCHOI KisibkocTi CD3*TCRYS" T-nimbonuTis
y I1K yuyacnukiB JIHA na YAEC Ta oci6 rpynu no3u-
TUBHOTO KOHTPOJIIO HE BUSIBWIO pO30iXKHOCTEM 3 1a-
HUMU KOHTPOJIbHOI rpymnu (TabJ. 7).

OBI'OBOPEHHA

IIpoTsirom GaraTboX poKiB BUBUYEHHS BIUIMBY iOHi3yI0-
YOro BUMNPOMIiHIOBAaHHSI Ha iMYHHY CHUCTEMY OCiO,
noctpaxknannx BHaciigok aBapii Ha YAEC, € mpenme-
ToM mocTiitHoi yBaru [7, 15]. B yyacHukiB JIHA Ha
YAEC, 1o 6ynu onpomMiHeHi y 1o3ax < 500 M3B BUSIB-
JIEHO 3HIDKEHHS BiTHOCHOI KijbkocTi CD45%14™ miM-
douuri, CD19" B-nimdoruuris, CD48% Hespinmx
T-nimpouuris. Hatomicts B yyacHukiB JIHA Ha
YAEC, 1o 6yau onpomiHeHi y go3ax > 500 M3B croc-
Tepiranocs 3HkeHHs Bincotka CD19* B-nimdornuris,
CD4" T-niMbOLUTIB Ta iIMyHOPETYJIATOPHOIO Koedi-
nienrta CD4% / CD8". B 060x miarpynax y4acHMKIB
JIHA Ha YAEC Ta 0ci6 KOHTpOJIBHOI TPyHy BiICyTHS
pisauig BMmicty CD3* T-nimgouwris y TTK, omHak
criocrepiraiocs miaBuieHHs nokasHuka CD8™ T-tim-
¢o1uTiB, 1110 BIUIMBAE Ha 3HAUEHHSI ITOKa3HMKA iMyHO-
peryssitopHoro Koediuienta CD4* / CD8". BusiBieHo
nucbanaHc BMICTY cyOromy/suiil jgiMdouuTiB, sKi
eKCIIPEeCyloTh MapKepu IIi3HbOI aKTUBallii, a camMme

A typical change we observed, was a decrease of
CD3*TCRof3* T-lymphocytes of PB in individuals of
the positive control group. Statistical significance was
established in comparison with the values in the control
group (p < 0.05) and clean-up workers exposed at the
dose range D < 500 mSv (p < 0.01). The study of the per-
centage of CD3*TCRyd" T-lymphocytes in the PB in
clean-up workers and the patients of the positive control
group did not reveal any discrepancies with the data of
the control group (Table 7).

DISCUSSION

Over the last few years study of the impact of ionizing
radiation on the immune system of persons injured as
a result of the accident at the Chornobyl nuclear
power plant is a subject of constant attention [7, 15].
A decrease of CD45%14” lymphocytes, CD19* B-lym-
phocytes, and CD4%8" immature T-lymphocytes
were found in clean-up workers exposed to dose
D < 500 mSv. However, a decrease of CD19"
B-lymphocytes, CD4" T-lymphocytes, and the
CD4" / CD8* immunoregulatory ratio was observed
in clean-up workers exposed to dose D > 500 mSv.
no differences were found during the comparison of
CD3" T-lymphocyte percentage in PB in both sub-
groups clean-up workers and the control group, but an
increase of CD8" T-lymphocytes was observed, which
affects the value of the CD4" / CD8" immunoregula-
tory ratio. We determined an imbalance of lymphocyte
subsets expressing markers of late activation, namely, a
decrease of CD3"HLA-DR"™ T-lymphocytes and
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3HMKEHHs BigHocHOI KitbkocTi CD3"HLA-DR™ T-n1iMm-
douumrie Ta CD3"HLA-DR* B-mimdormuris. Bmict
CD3716%56" HK Ttakox OyB 3HMKeHUil. Busasieni Ha-
MM 3MiHU Y3TO/KYIOThCS 3 pe3yJibTaTaMy, OTPUMaHUMU
panime [7, 8], 110 BKa3ye Ha 30epexkeHHs MOpPYLIEHb
iMYHOJIOTiYHOI pPeakTUBHOCTI, 30Kpema e(eKTOpHOi
iMYHHOI BiAIOBii, Ta MOXYTh OyTW 3ajlyyeHi y Iaro-
(iziooriyHi MexaHi3Mu, SIKi TPU3BOAATH JO XPOHi3allii
3aIajieHHsI, MPOTrPeCYBaHHsI XPOHIYHMX 3aXBOPIOBAHb,
MiIBUIIEHHS PU3UKY BUHUKHEHHS 3JIOSIKICHMX TpaHC-
dopmariit, popmyBaHHS cucteMHoi Tarosorii. Cra-
piHHSI, pi3HOMAaHITHI CTpeCOpH, TTOPYILIEHHS LIMPKATHUX
PUTMIB, MOJIMOPOIIHICTh Ta BIUIUB iOHI3YIOUOTO BUII-
POMIHIOBAaHHS Ha CUCTEMY TeMOIIOe3y Y MUHYJIOMY, BUC-
TYNawTh Y IKOCTi IXKepea 30epeXeHHs] Ta BUHUKHEHHSI
HOBUX IOPYILIEHb iIMyHHOI CUCTEMU.

JocmimKkeHHsT TTONYJISLiAHOIO CKJIaay JICHKOLUTIB
ITK oci6, xBopuX Ha 3JIOSKiCHI HOBOYTBOPEHHS IO-
POXHWHU pOTa, POTOBOI Ta TOPTAHHOI YACTUH TJIOTKU
BUSIBUJIO 3HVKEHHS BiZHOCHOI Kimbkocti CD45%14~
JaiMmdouuTiB Ta 3pocTaHHs Kinbkocti CD45714” rpa-
nymountis i CD45714% monouwmris. HatowmicTth y
nocriimkeHHi Bose A. Ta iH. [14] BigMiueHO 3HMKEHHS
Bigcorka nmonynsauii CD14" MOHOUMTIB y NALiEHTIB 3
TUIOCKOKJIITUHHUM pakoM royioBu Ta mui (ITPT'LI).
B inmomy gocnimxeHHi y I1K oci6 3 pakom jiereHi ta-
KOK BUSIBJICHO 30iJIbLIEHHS KiJIBKOCTI MOHOLIUTIB [16].
OnHak, B 0Ci0 3 MIOCKOKJITUHHUM PaKOM POTOBOI 10~
POXHUHU BU3HavYaiu JiMmdorneHito [17]. 3poctaHHs
Bincorka CD66b™ HeitTpodiniB crioctepiranocs y 1K
0ci0 3 HelIpiOHOKIITUHHMUM pakKoOM JIeTeHi Ta MI0CKO-
KJIIITUHHUM pakoM poToBoi mopoxxHuHu [17, 18]. ITo-
JIMOP(HOSIIEPHI TPaHYJIOLNUTH € BaOXXJIUBUMU Meia-
TOpaMM MYyXJIMHO-aCOLiiOBAaHOTO 3amajieHHs, 30i/1b-
LIEHHS iX 4uca pO3IISIIaloTh SIK XapaKTepHY Bil-
MiHHiCTh JelikouuTapHoro ckiamy I[1K mamieHTtiB 3
ITPT'II Big 3m0poBUX OCiO, 110 MOXYTh BILIMBATH Ha
BUXKMBAHICTh XBOPUX HA OHKOJIOTIUHY TaTosorito [19].

IMoka3uuk BigHOoCcHOI KizibKocTi CD3* T-nimdouutis
I1K He Bigpi3HSIBCS MixXK 0cOOaMU TPYITU MO3UTUBHOTO
KOHTPOJIIO Ta KOHTPOJIBHOI TPYIH, 10 Y3TOKYEThCS 3
JaHUMU paay iHIMX pociaimkeHb [20—23]. BimcoTok
CD19" B-nimdountiB 3HUXKYBaBCH, K i B iHIIMX
JocrmimkeHHsax [21—25]. HaromicTh y mocmimkeHHi
Lechner A. Ta iH. [26] He OyJ10 BUSIBIIEHO CYTTEBOI pi3-
HUILI Yy BigHOCHIH Kixpkocti CD19" B-nimpouuris y
I1K oci6 3 ITPI'I i 3mopoBux ocio.

BusiBneHo 3HMXXeHHS BitHOCHOI KiibkocTi CD4* T-
JIiIM(OLIMTIB Ta TMOKa3HUKA iMYHOPEIYJISITOPHOIO KO-
edimienta CD4" / CD8" Ha mii 3pocTaHHs KiJIBKOCTI
CD8" T-nimdouuris. [Toai6Hi pesysnsraty 6y/10 Ipose-

CD3 "HLA-DR* B-lymphocytes. The percentage of
CD3716"56" NK was also reduced. The changes we
identified are consistent with the results obtained
earlier [7, 8], which indicate the preservation of vio-
lations of immunological reactivity, in particular the
effector immune response, and may be involved in
pathophysiological mechanisms that lead to chronic
inflammation, progression of chronic diseases,
increased risk of malignant transformations, forma-
tion of systemic pathology. Aging, various stressors,
disruption of circadian rhythms, polymorbidity, and
the impact of ionizing radiation on the hematopoi-
etic system in the past acted as sources of preserva-
tion and emergence of new disorders of the immune
system.

A study of leucocyte subsets of PB in patients with
malignant neoplasms of the oral cavity, oral and
laryngeal parts of the pharynx revealed a decrease of
CD45%14" lymphocytes and an increase of CD45%14~
granulocytes and CD45%14" monocytes. Instead, in
the study of Bose A. et al., a decrease in the percent-
age of the CD14" monocyte population in patients
with squamous cell carcinoma of the head and neck
was noted [14]. Another study demonstrates that an
increase of monocytes was also found in the PB of
individuals with lung cancer [16]. However, in individ-
uals with squamous cell carcinoma of the oral cavity,
Iymphopenia was determined [17]. An increase in the
percentage of CD66b™ neutrophils was observed in
the PB of patients with non-small cell lung cancer
and squamous cell cancer of the oral cavity [17, 18].
Polymorphonuclear granulocytes are important me-
diators of tumor-associated inflammation, an in-
crease of these cells is considered a characteristic dif-
ference in the leukocyte composition of the PB of pa-
tients with squamous cell carcinoma of the head and
neck from healthy individuals, which can affect the
survival of patients with oncological pathology [19].

The percentage of CD3* T-lymphocyte subset showed
no differences in individuals of the positive control group
and the control group, which is consistent with the other
studies [20—23]. The percentage of CD19" B-lympho-
cytes decreased, as was shown in other experiments
[21—25]. However, Lechner A. et al., established no sig-
nificant difference in CD19* B-lymphocytes percent-
age in the PB of patients with squamous cell cancer of
the oral cavity and healthy persons [26].

A decrease of CD4" T-lymphocytes and a CD4* /
CD8* immunoregulatory ratio as well as an increase
of CD8* T-lymphocytes was revealed. Similar
results were demonstrated in a study of patients with
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MOHCTPOBAHO Yy JOCTiIKEHHi 0Ci0, XBOPUX Ha paK pOTO-
BOI ITOPOKHUHM MOPIiBHIHO 3 KOHTPOJBHOIO IPYIIOIO
[21]. B iHmomMy mOCIimIKEeHHI TaKOXK CITOCTEPIiragocs
sHmxkeHHss CD4" ta CD8" T-nimdouurtis, poTe He
OyJ10 BusiBJIeHO cyTTeBoi pishuLi CD4" / CD8™ criBBiz-
HOILEHHS MiX ITOCTiIKyBaHUMU rpyramu [14]. Pe3ymib-
TaTy iHIIMX AOCTIIKEHb IMOKA3aJIM 3HAYHE 3POCTAHHS
CD4" T-nimbouuris ta 3HrkenHs CD8' T-nmimpo-
IIUTIB TIOPiBHSHO 3i 3MOPOBUMHU ocobamu [22, 24, 25].
Ie y KiAbKOX JOCTiAKEHHSIX He OyJI0 BUSIBJICHO Pi3HULL
y Bumicti CD4" ta CD8" T-nimMmdouuTiB Mixx ocobamu 3
ITPI'I Ta xoHTposbHOIO Ipymolo [23, 27]. ¥V Hamomy
JIOCTIIKEHHI TaKOX CITOCTEepirajocs ITiIBUILEHHS
BimHocHOI KizbkocTi CD478* Hespimnx T-riMmbounTis y
rpyIi NO3UTUBHOIO KOHTPOJIIO.

Hamu Oyno BUSIBIEHO 3HMKEHHSI BiIHOCHOI KiJlb-
kocTti aktuBoBaHux CD3"HLA-DR™ T-nimdouuris,
IO KOHTPACTy€ 3 iHIMMMU IOCITIXCHHSIMU, ¢ HE
BUSIBJIGHO Pi3HULI MixK MOKa3HUKaMu B oci6 3 [TPT'IIT
Ta KOHTpOJIbHOIO Tpymnoio [20]. IHie mocmimkeHHS
poaeMoHcTpyBasio 36inbineHHss CD4" i CD8™ T-nim-
douutiB, gki exkcrnpecyiotrb HLA-DR, y xBopux 3
ITPT'II [23]. OxpiM TOro BHUSIBIGHO 3pOCTaHHS Bim-
corka CD3"HLA-DR* B-nimdouutis [23], HaToMicTb
y HalllOMy AOCTiIKEHHi CIOCTepiraiocs 3HUXKEHHS
CD3 HLA-DR* B-nimpounuris ITK.

CD4"CD25"* T-niMGOLUTHA TIPEACTABISAIOTH COO0I0
reTeporeHHy MOIMYJsIIilo, 10 CKJIany sSIKOi BXOASITh
Treg Ta aktuBoBaHi CD4" T-nximMbouuTH, 10 eKcrpe-
CYIOThb pELENTOp A0 iHTepJieiikiHa-2 [28]. V Haiiomy
JOCITIIKEHH] BiHOCHA KibKicte CD4*CD25" T-im-
¢o1uTiB B 0Ci0 Ipynu MO3UTUBHOTO KOHTPOJIIO Majia
TEHACHILi0 10 3HUXEHHS, HATOMICTb B IHIIMX
JOCHiAKEHHSIX BUSIBJACHO 3POCTaHHSI BMIiCTy OaHOI1
cyononysii, MOPiBHSIHO 31 3I0pPOBUMHU OcoOaMu
[28—30].

Bussneno sumxendss CD3 CDI16"CD56" HK ra
CD3*CD16'CD56" LITJI B 0ci6 rpyru MO3UTUBHOTO
KOHTPOJIIO, IO Y3TOMXKYETHCS 3 pe3yJbTaTaMM B iHIIINX
nyomikauisx [13, 14, 22, 26]. Ha npoTtuBary € iHui
JIOCTIIKEHHS, B IKMX OITMCAHO 3POCTaHHSI KiJIbKOCTI
JaHoi cyoronysuii Jimgouutis [21, 25].

Oco06m 3 I1PI'I maioTh 3HMKEHY KiJIBKiCTh IIMPKY-
motounx CD3*TCRoB" T-nimdormris [31]. Hamri pe-
3yJIbTaTU TaKOX JIEMOHCTPYIOTh 3HVKEHHSI BiTHOCHOI
kimpkocti CD3*TCRof* T-nimporwmris y K. Ha-
TOMICTb He Oy/J0 BMSIBJIEHO Pi3HMII y MOKa3HMKaX
CD3*TCRYy8" T-nimboLuTiB 0Cib IpyIu MO3UTUBHOTO
KOHTPOJIIO Ta KOHTPOJILHOI TPYITH, X04a KiJIbKOMa Ipy-
naMu JOCTiIHUKIB MOBiZOMJISIOCS TIPO MiABUILEHHS
nmanHoi cyorrormynsamii T-mimdporuris [30, 32].

oral cancer compared to a control group [21].
Another study also observed a decrease in CD4" and
CDS8" T-lymphocytes, but no significant difference
inthe CD4" / CD8" ratio between the studied groups
was found [14]. The results of other research showed
a significant increase in CD4" T-lymphocytes and a
decrease in CD8" T-lymphocytes compared to
healthy individuals [22, 24, 25]. In several other
studies, no difference was found in the content of
CD4* and CD8" T-lymphocytes between individu-
als with squamous cell carcinoma of the head and
neck and the control group [23, 27]. In our study, we
also observed an increase of CD4*8" immature T-lym-
phocytes in the positive control group.

We found a decrease of activated CD3*HLA-DR™*
T-lymphocytes, which contrasts with other studies,
where no difference was found between the values in
patients with squamous cell carcinoma of the head
and neck and the control group [20]. Another study
demonstrated an increase in CD4* and CD8" T-lym-
phocytes, which express HLA-DR, in patients with
squamous cell carcinoma of the head and neck [23].
In addition, an increase in the percentage of
CD3 HLA-DR* B-lymphocytes was found [23],
whereas, in our study, a decrease in CD3"HLA-DR™
B-lymphocytes of PB was observed.

CD4*CD25" T-lymphocytes represent a hetero-
geneous population, which includes Treg and acti-
vated CD4" T-lymphocytes that express the inter-
leukin-2 receptor [28]. In our study, the percent-
age of CD4"CD25"* T-lymphocytes in individuals
of the positive control group tended to decrease,
whereas other studies showed an increase in the
content of this subpopulation, compared to
healthy individuals [28—30].

A decrease in CD3 CDI16"CD56" NK and
CD3"CD16"CD56" CTL was detected in the individ-
uals of the positive control group, which is consistent
with the results in other publications [13, 14, 22, 26].
In contrast, other studies describe an increase in the
number of this subpopulation of lymphocytes [21, 25].

Patients with squamous cell carcinoma of the head
and neck have a reduced number of circulating
CD3"TCRof* T-lymphocytes [31]. Our results also
demonstrate a decrease of CD3"TCRof" T lym-
phocytes in PB. Instead, no difference was found in
the comparison of CD3*TCRy3* T-lymphocytes of
individuals of the positive control group and the
control group, although several groups of researchers
reported an increase in this subpopulation of T-lym-
phocytes [30, 32].
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IlincymOBYIOUM OTpUMaHi pe3yabTaTd, BUSIBIEHO SIK
MNoi0OHi, TaK i BiIMiHHI 3MiHM y MOKa3HMKaX iMyHHOTO
cratycy B yyacHukiB JIHA na YAEC y BimmameHomy
Mepiofi Tic/sg ONMPOMIHEHHS Ta Y XBOPUX Ha 3/I0SKiCHI
HOBOYTBOPEHHS TTOPOXKHUHU pOTa, POTOBOI Ta TOPTaH-
Hoi yactTuHU r1oTku 3aHeno6anux (111, IVA ta IVB) cra-
JIii1 3axBoproBaHHs. B ycix rpymnax o0cTexkeHHsI BUSsIBIIC-
HO 3HIKEHHsI BitHOCHOI Kistbkocti CD19" B-niMdorm-
TiB, aktBoBaHMX CD3"HLA-DR* T-i CD3"HLA-DR"
B-nimpouutis, CD3716756" HK Ha ¢doni migsu-
menHga CD8" T-nimdonuris ITK. 3HMKEHHS MOKa3-
HUKa TiM(MOLIUTIB Ta TPaHYJIOLMTIB Ta 3pOCTAaHHS Bif-
HocHOI KiibkocTi CD4*CD8" Hespinux T-nimMbonu-
TiB IIK cnoctepiranocs B yyacHukiB JIHA na YAEC
(D <500 M3B) Ta 0ci0 TpyIM MO3UTUBHOTO KOHTPOJTIO.
MMigsumenHs BinHocHol Kimbkocti CD8* T-nimdo-
LUTIB pa3oM 3i 3HmxkeHHssM CD4" T-nimdouwmris TTK
Ta TIOKa3HMKA IMYHOPETYJISITOpHOro KoedillieHTa
CD4* / CD8" BinmiueHno B yyacHukiB JIHA na YAEC
(D > 500 M3B) Ta ocib rpyny MO3UTUBHOTO KOHTPOJTIO.
Ha Binminy Bin yyacHukiB JIHA na YAEC, B ocib rpy-
MY TTO3UTUBHOIO KOHTPOJIIO CIOCTEPIraaocs 3HUXKEHHS
nokasHukis CD14"CD45" monouutis, CD3716*56"
LTI ta CD3*'TCRoB" T-nimcbouutis K. IMpomos-
>K€HHSI BUBYEHHS 3MiH KJIIITUHHOI JJAaHKU IMYHITETYy y
IT1K oci6, XxBOpHX Ha OHKOJIOTIYHY MAaTOJIOTil0, 30Kpe-
Ma Ha 3/105IKiCHi HOBOYTBOPEHHSI MOPOXHUHU POTA,
pPOTOBOI Ta TOPTAaHHOI YaCTUHM IJIOTKU Ta iMyHOCKO-
MIIPOMETOBAaHUX OCi0 HeoOXximHe IJIsi Kpalloro po-
3yMiHHSI MEXaHi3MiB PO3BUTKY JaHOI MATOJIOri1l Ta AJ1s
BUSIBJICHHSI HOBUX MapKepiB, 110 MAaTUMYTh KJIiHiYHE
3HAYEHHS [JIs JiarHOCTUKM, JiKyBaHHS Ta IIPOTHO3Y-
BaHHS$ BVMDKMBAHOCTI TAlli€HTIB.

BUCHOBKU

1. B yuacnukiB JIHA na YAEC y BinganeHomy repioni
TiCJIsT OMPOMiHEHHSI BCTAaHOBJEHO HASIBHICTh 3MiH KJTi-
TUMHHOI JJaHKW iIMyHHOI CUCTEMH, CITUIbHUX 3 TAKUMU Y
XBOPUX Ha OHKOJIOTIUHY MATOJIOTilO, a caMe: 3HUKEH-
H$ BiHOCHOI KinbKocTi CD19" B-niMmdouuTiB, akTu-
poBaHux CD3*"HLA-DR* T-i CD3"HLA-DR" B-nim-
douurie, CD3716"56" HK na ¢doni miaBuimeHHs
CDS8* T-nimdouutiB nepruceprndHOi KPOBi; 3pOCTaH-
Hs BimHOCHOI KinbKocTi CD4"CD8" Hespinux T-miM-
¢ouuTiB cnoctepiranocs B yuacHukiB JIHA na YAEC
(D £ 500 M3B) Ta ocib rpynu MO3UTUBHOTO KOHTPOJTIO.
IMigBumenns BimHocHOI Kiabkocti CD8* T-mimdo-
LUTiB pa3oM 3i 3HmkeHHsAIM CD4" T-npimdbouutiB ta
chiBBigHomeHHs1 CD4" / CD8" Bin3HaueHo B ydac-
HukiB JIHA na YAEC (D > 500 m3B) Ta oci6 rpynu
NO3UTUBHOIO KOHTpOJI0. BKa3zaHi 3MiHM xoua i € Hec-

Summarizing the obtained results, both similar and
different changes in the indicators of the immune
status were found in clean-up workers in the remote
period after irradiation and in patients with malig-
nant neoplasms of the oral cavity, oral and laryngeal
part of the pharynx of neglected (111, IVA, and IVB)
stages of the disease. We determined a decrease of
CD19* B-lymphocytes, activated CD3"HLA-DR™
T- and CD3"HLA-DR* B-lymphocytes, in all study
groups, as well as CD3716756" CTL was revealed
against the background of an increased CD8" T-lym-
phocytes of PB. A decrease of lymphocytes and gran-
ulocytes and an increase of CD4*CD8" immature
T-lymphocytes of PB was observed in clean-up
workers (D < 500 mSv) and individuals of the posi-
tive control group. An increase of CD8" T-lympho-
cytes along with a decrease in CD4" T-lymphocytes
of PB and the CD4* / CD8" immunoregulatory ratio
was noted in clean-up workers (D > 500 mSv) and
patients of the positive control group. In contrast to
the clean-up workers, the positive control group
showed a decrease in CDI14"CD45" monocytes,
CD3*16+56" CTL, and CD3*TCRof* T-lympho-
cytes. Prospective study of changes in the cellular
immunity in the peripheral blood of persons with
oncological pathology, in particular, malignant neo-
plasms of the oral cavity, oral and laryngeal part of
the pharynx, and immunocompromised persons is
necessary for a better understanding of the mecha-
nisms of the development of this pathology and for
the identification of new markers that will have a
clinical significance for diagnosis, treatment, and
prognosis of patient survival.

CONCLUSIONS

1. The presence of changes in the cellular immunity
in clean-up workers, common to those in patients
with oncological pathology, namely: a decrease in the
relative number of CD19" B-lymphocytes, activated
CD3"HLA-DR* T- and CD3"HLA-DR" B-lym-
phocytes, CD3716756" NK against the increased
CD8* T-lymphocytes of peripheral blood; an
increase in the relative number of CD4"CD8"
immature T-lymphocytes was observed in clean-up
workers (D < 500 mSv) and individuals of the posi-
tive control group. An increase in the relative num-
ber of CD8* T-lymphocytes along with a decrease in
CD4" T-lymphocytes and the ratio of CD4* / CD8*
was noted in clean-up workers (D > 500 mSv) and
individuals of the positive control group. Although
these changes are non-specific, they indicate the
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nenudiyHUMU, CBiTYaTh TPO HASIBHICTh iMYHO-
JIOTIYHOTO MIATPYHTS Y TAKOTO CTOXaCTUYHOTO €(eKTY,
SIK pafiallilHUIA OHKOI'€He3.

2. Ha Bigminy Big yyacHukiB JIHA na YAEC, B oci0
TPYIU MTO3UTUBHOTO KOHTPOJIIO CHOCTEpiragocs 3HU-
XKeHHs Tmoka3HukiB CD147CD45" MoHOUMTIB,
CD3"16"56" UTJI ta CD3*TCRof* T-nimpouuris ne-
pudepuyHoi Kposi. CHeKkTp UX BiAMIHHOCTEN MoOXe
BKa3yBaTU Ha IMOPYIIEHHS iMyHHOI PEaKTUBHOCTI Ta
BUCHAXXEHHS MPOTUITYXJIMHHOTO 3aXUCTY TIPU MPOrpe-
CyBaHHI 3aXBOPIOBaHHS Yy 3aHea0aHi cTaii.

3. BugBneHi 3MiHM KJIITMHHOTO iMYHITETy pa3oMm 3
(piziosoriyHUM CTapiHHIM iIMyHHOI CUCTEMU, XPOHIUHI
3aXBOPIOBAHHS, OOTSIKYIOUM (hakTop y BMIJISIAI il
10Hi3yI04Oro BUMIPOMiIHIOBAHHSI B aHAMHE3i MOXYTb
BIIMBATU Ha €(EeKTUBHICTb MeXaHi3MiB MPOTUITYX-
JIMHHOTO 3aXMCTy Ta Ha MMOBIpPHICTh PO3BUTKY OHKO-
JioriyHoi naroJiorii B yuacHukiB JIHA na HAEC.

Mxepena piHaHCyBaHHA

Po6oTa BukoHaHa y pamkax rjaHoBoi HIIP «BuBueH-
Hs POJIi TPAaHCKPUMLIAHUX Ta TPaHCASIUIMHUX 3MiH
MoJekyJisipHoro Kackaxy ATM/CHEK2/P53/PUMA
y (opMyBaHHI BiggaJleHUX KaHIEPOTeHHUX e(eKTiB
OINPOMiHEHHS B IMYHHIli CUCTEMi YYaCHUKIB JiKBifallii
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presence of an immunological basis in such a sto-
chastic effect as radiation oncogenesis.

2. In contrast to the clean-up workers at the
Chornobyl nuclear power plant, the positive control
group showed a decrease in CD14"CD45" mono-
cytes, CD3716756" CTL, and CD3*TCRof3" T-lym-
phocytes in peripheral blood. The spectrum of these
differences may indicate a violation of immune reac-
tivity and depletion of antitumor protection during
the progression of the disease in neglected stages.

3. Identified changes in cellular immunity together
with physiological aging of the immune system,
chronic diseases, and an aggravating factor in the
form of ionizing radiation in the anamnesis can
affect the effectiveness of antitumor defense mecha-
nisms and the probability of developing oncological
pathology in participants clean-up workers of the
Chornobyl Nuclear Power Plant.
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