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BILJIMB ®AKTOPA BIMHU HA BIKOBI 3MIHU
CYBIONYJALINHOI CTPYKTYPHU JENKOILIUTIB K
CKJIAIOBOI IH®JIAMENIKMHTY Y TPYIIAX
BIMCHKOBOCJYKBOBIIIB TA YYACHUKIB JIKBIJALIIT
HACJIIJIKIB ABAPII HA YAEC

MeTa: ouiHnTK cy6nonynauinHy CTpYKTYpy NeiKoLuTiB nepudepuyHoi Kposi K cknafoBoi iHhNaMeNnmKUHTY y Bilichb-
koBocnyx6oBLie 3CY Ta yyacHuKiB nikBinauii Hacnigkis aBapii Ha YAEC.
Marepianu i metopamu. 06¢cTexxeHo 397 4onogikiB Bikom 30-82 (54,99 + 8,85) pokis. Cepen Hux: 190 yyacHukis
nikeigauii Hacnigkis aBapii (JIHA) Ha YAEC, Bikom 54—64 (59,95 + 1,88) pokiB, ki NPOX0ANAN 06CTEXEHHSA [0 NoYaT-
Ky i nig 4ac noBHoMacwTabHOro poCiNncbKOro BTOPTrHEHHSA; 24 LMBiNbHI 0COOM KOHTPONMbHOT rpynu, Bikom 50-77
(58,87 + 7,18) pokiB i 15 0cib rpynu BiKOBOr0 KOHTPOJIO, BiKOM 42-49 (46,00 + 2,26) pOKiB, sKi Npoxoaunu obcTe-
KEHHSA [0 NoYaTKy BiliHW; rpyna nopiBHAHHA-W — 27 umnBinbHMUX oci6 Bikom 51-82 (65,44 + 9,13) pokiB i rpyna Biko-
Boro koHTponto—W — 14 uuBinbHUX 0cib Bikom 31-49 (40,64 + 5,59) pokiB), AKi NPOXOAMAN 0OCTEXEHHSA Nicns no-
yaTky BiiiHK; 73 BillcbkoBocnyx608Ui 3CY Bikom 30-49 (42,20 + 5,35) pokiB i 54 BilicbkoBocnyx608ui 3CY Bikom
50-59 (54,07 + 2,86) pokiB. AHani3 cy6nonynayiinHoro po3noginy nenkouuTis nepudepuyHoi KpoBi NPoOBOLUAN 3 BU-
KOPUCTAHHAM NPOTOYHOT LMTOMETPIT.
Pe3ynbtatu. Y 6inbwocti oci6 rpyn 06CTeXEHHS, AOCNIAKEHHA AKUX NPOBOAMUNOCA NiCAA NOYATKY BiilHW, BUABNEHO
3HUXEHHS BigHOCHOT KinbkocTi CD45%14" rpaHynouutis, CD3*HLA-DR* T-nimcouutie, CD3757* HK Ha dhoHi nigBuiLeH-
HsA yucna CD45%14* moHouuTie, CD3"HLA-DR* B-nimouutis, CD4* T-nimdouutie i CD3*57* HKT. MNigsuiLeHHs BigHOC-
HOT KinbkocTi CD45*14" rpaHynoumTiB Ha oHi 3HMKeHHA CD45*14™ nimdouunTie BigMiveHe B yyacHukiB JIHA Ha YAEC,
AKi Nporwan o6CcTexeHHs [o BiliHKU. bausbko 30 % UMBiNbHKUX 0Ci6, cTapwe 50 POKiB, AKi NPOXOANUNU 0BCTEKEHHS
[0 BiliHW, Manu 3HMXKeHHA KinbkocTti CD19* B-nimdouutis, CD4* 1a CD8* T-nimpouuTis, CD3757* HK, CD3*57* HKT i
noKasHuka imyHoperynatopHoro KoediuieHty CD4* / CD8*. MpoBeneHunit KopensALUiiHUiA aHani3 BUABUB 3BOPOTHY KO-
pensuito cnabkoi Ta cepegHboi cMaKM MiX BigHOCHOM KinbKicTio CD19* B-nimcouuTiB i BiIKOM y LMBINbHUX 0Ci6, He3a-
NEXHO BiJ TOro, KOMM BOHU MPOXOAUIN 0BCTEKEHHS, Ta BilicbkoBocayx6oBLiB 3CY. 3BOpOTHI KopenauiiHi 38'A3ku
HLA-DR* B-nimdpouutis, CD45*14* moHoumTi, CD4* T-nimcoumTis, imyHoperynaTopHoro koediuieHta CD4* / CD8Y, Ta
npsmi CD3757* HK i CD3*57* HKT 3 BikoM BigMiyeHi y UMBiNbHMX 0Ci0, fAKi NPOMWAK 0OCTEXEHHS NiCaA NOYATKY BiliHM.
Y BiiicbkoBocnyx60BLiB 3CY BUABNEHO NpAMMIi KOpenaLinHui 38'a30k Mix CD3*57* HKT Ta BikoM.
BucHoBKU. IMyHonoriyHuii npodinb sk yuacHukis JIHA Ha YAEC, Tak i BilicbkoBocnyx608uiB 3CY abo yuBinbHUX 0Cib
6yB NOAIGHMM NpU BHYTPiLIHBOTPYNOBOMY NOPiBHAHHI 3 pedepeHTHUMK NOKa3HUKaMU. MiXXrpynose gocnifKeHHs Bu-
ABUJIO 3MiHM y cybnonynsauiitHoMy po3nogini neiikouuTie nepudepuyHoi KpoBi, WO MOXYTb OyTM NOB'A3aHi fK 3i
CTapiHHAM, TaK i 3MiHOIO YMOB XWUTTA MijJ 4aC BOEHHUX Aiil. BU3HAYEHT 3MiHU KNITUHHOrO iMyHITETY MOXYTb IK CNps-
MyBaTW 6anaHc y Gik iHhNaMeNmKUHTY, TaK i 6YTU NOKA3HMKOM BXKe HasiBHWUX iMyHOMATONOITYHUX peaKLin.
KniouoBi cnoBa: ioHizytoue BUNpOMiHIOBaHHSA, YopHOOMAb, yYacHMKM NikBigauii Hacnigkie aBapii Ha YAEC, Biiicbko-
BOCNY)XO0BLi, BiliHa, iMyHHa cucTEMa, iHNaMenaxuHr, cTpec.
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THE INFLUENCE OF THE WAR FACTOR ON AGE CHANGES
IN THE SUBPOPULATION STRUCTURE OF LEUCOCYTES
AS A COMPONENT OF INFLAMMAGING IN THE GROUPS
OF MILITARY PERSONNEL AND CLEAN-UP WORKERS OF
THE CHORNOBYL ACCIDENT

Objective: to evaluate the subpopulation structure of peripheral blood leukocytes as a component of inflammaging
in the servicemen of the Armed Forces of Ukraine and clean-up workers of the accident at the Chornobyl nuclear
power plant.
Materials and methods. Three hundred ninety-seven males aged 30-82 (54.99 + 8.85) years examined. Among
them: clean-up workers of the accident at the Chornobyl nuclear power plant, aged 54-64 (59.95 + 1.88) years, who
were examined before the beginning and during the Russian military invasion of Ukraine; 24 civilians of the control
group, aged 50-77 (58.87 + 7.18) years and 15 persons of the age control group, aged 42-49 (46.00 + 2.26) years,
who examined before the war has started; the comparison group-W — 27 civilians (age: 51-82 (65.44 + 9.13)) and
the age control group-W — 14 civilians (age: 31-49 (40.64 + 5.59)) who examined after the war has started; 73 ser-
vicemen of the Armed Forces of Ukraine aged 30-49 (42.20 + 5.35) years and 54 servicemen aged 50-59 (54.07 +
2.86) years. The subpopulation distribution of peripheral blood leukocytes was analyzed using flow cytometry.
Results. A decrease in the relative number of CD45*14~ granulocytes, CD3*HLA-DR* T-lymphocytes, and CD3-57* NK
against the background of an increase in the number of CD45*14* monocytes, CD3"HLA-DR* B-lymphocytes found in
the majority of people in the examination groups, the study of which conducted after the beginning of the war, CD4*
T-lymphocytes and CD3*57* NKT. The relative number of CD45*14" granulocytes increased against the background of
a decrease in CD45*14~ lymphocytes was noted in clean-up workers who were examined before the war started.
About 30% of civilians over 50 years of age who were examined before the war started had a decrease in CD19* B-
lymphocytes, CD4* and CD8* T-lymphocytes, CD3°57* NK, CD3*57* NKT, and the CD4* / CD8* ratio. Conducted correla-
tion analysis revealed a weak to moderate inverse correlation between the relative number of CD19* B-lymphocytes
and age in civilians, regardless of when they were examined, and the servicemen of the Armed Forces of Ukraine.
Inverse correlations of HLA-DR* B-lymphocytes, CD45*14* monocytes, CD4* T-lymphocytes, CD4* / CD8* ratio, and
CD3-57* NK and CD3*57* NKT with age were noted in civilians who were examined after the war has started. A direct
correlation between CD3*57* NKT and age was found in the servicemen of the Armed Forces of Ukraine.
Conclusions. The immunological profile of both clean-up workers in the Chornobyl nuclear power plant and the ser-
vicemen of the Armed Forces of Ukraine or civilians was similar compared to the group with reference indicators. An
intergroup study revealed changes in the subpopulation distribution of peripheral blood leukocytes, which may be
associated with both aging and changes in living conditions during military operations. Specific changes in cellu-
lar immunity can either tip the balance towards inflammaging or indicate already existing immunopathological
reactions.
Key words: ionizing radiation, Chornobyl, clean-up workers of the accident at the Chornobyl nuclear power plant,
military servicemen, war, immune system, inflammaging, stress.
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BCTVYII INTRODUCTION

XpoHiuHe 3amajJieHHs — TomurpeHa ocooauBicTh ctapi-  Chronic inflammation is a common feature of
IOUMX TKAaHWH i BiK-acollilOBaHUX 3aXBOPIOBaHb, OCKiJIb-  aging tissues and age-related diseases because,
KW TIPOTSTOM KWUTTS OpraHi3M 3a3Hae€ mdii ctpecy, iH-  during life, the human body is exposed to stress,
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(bek1ifHMX areHTiB Ta iHIIMX HETaTMBHUX (PaKTOPIB,
dKi MiATPUMYIOTh 3alajibHi peakxliii Ha 0a3aJbHOMY
piBHi. BikoBi 3MiHM B iMyHHIiil cuUCTeMi Ha3MBalOTb
iMyHOCEHEeCIIeHIIi€l0 — 3HMXXEHHS 30aTHOCTI pearyBa-
T Ha CTPECOPHi YMHHUKMU Ta MiATPUMYBATH TOMEO-
cTa3. 3cyB (PYyHKIIOHYBaHHSI iMyHHOI CUCTeMM Yy OiK
OiATPUMKU XPOHIUHOTO 3alajieHHS CIIPUSIE PO3BUTKY
iH(pJIaMeHIKUHTY, TOOTO CUCTEMHOI0 XpOHIUHOTO 3a-
najeHHs 3a BiICYTHOCTI iH(eKIifHUX areHTiB, IO €
(GakTOpOM pPU3UKY PO3BUTKY 3aXBOPIOBAHOCTiI Ta
CMEPTHOCTI B 0Ci0 moxuyioro Biky. Takuii ctaH Moxke
MPU3BECTHU 10 TIPUCKOPEHOT iMyHOCEHECLIEHIIi1 HaBIiTh
y Mojioaux ocio [1, 2]. 3 po3BuTKOM Teopii iHpma-
MEUIKMHTY MOCTAlOTh MUTAHHS PO MOTO €TiOJOTiIo i
MOTEHIIHI HACTIAKY IJIs 300poB’ s moguHu. [1poBo-
JSIThCSI TOCIIXKEHHSsI, CIIPSIMOBaHi Ha BUSIBICHHS Me-
XaHi3MiB, 3aJTydeHUX B aKTUBAlIil0 Ta KOHTPOJIb iH(JIa-
MEUIKUHTY, IS PO3POOKM METOiB JiKyBaHHS, IO
MOIYJIIOIOTh 3amajeHHs IJIs IIIATPUMKU CTaHy 310-
poB’s ocib moxuioro BiKky [3].

IMyHHa cucTeMa y4YaCHUIKIB JIiKBimallii HacJIimKiB
apapii (JIHA) na YAEC y BigmaieHomy nepioai micis
ONpoMiHEHHsI 30epira€ o03HaK{d IMOILIKOIXYIUYOTO
BIUIMBY 10Hi3yI0YOI0 BUIIPOMiHIOBaHHS. He3Baxkawouu
Ha akKTUBALIil0 KOMIIEHCAaTOPHUX MeXaHi3MiB, HaBiTb
yepe3s OinblI Hix 30 pokiB micJis aBapii CIoCcTepiraloThb-
Csl BIIMIHHOCTI y CyOIonyasiuiiHOMYy pO3MOAiIL Jeit-
KOLMTIB TOPiBHSIHO 3 ocobaMu, y SKMX BiACyTHil
BIUIMB pajialliiHOro YMHHUKA B aHaMmHe3i [4]. Bilich-
KOBI i, 1110 po3Mnoyaiucs Ha TepuTopii YkpaiHnu 3 24
motoro 2022 poKy, TIpU3BENIN 0 TTOSIBM MacIITaA0HOTO
CIEKTPY CTpecopHUX (HaKTOPiB, 110 MPSIMO YU OMOCe-
pEAKOBAaHO BIUIMBAIOTh HA CTAaH 3[0POB’S: CTpax, Hera-
TMBHI eMollii, (pi31YHi Ta ICUXOJIOTiYHi TpaBMU, TOPY-
LLIEHHSI CHY, T'OJIOAYBaHHS, HEeJIiKOBaHI 3aXBOPIOBAHHSI,
aHTUCaHITapis BHACIIIOK HE TiIbKU TPOXKMBAHHS B
yMOBax OKyTallii 41 repeOyBaHHs Y 30Hi O0MOBMX i,
a 1 y HaceJeHMX MyHKTAaXx, 110 3a3HaloTh 00CTpiiiB. Bei
i (axTopu CTalOTh MOTYKHUMU YMHHUKAMM TIOTip-
IIEHHS CTaHy 3J0pOB’Sl Ta OMOJOIXKEHHS IaTo-
JIOTIYHUX TPOIIECIB, MOXJIMBO, 3a PaXyHOK aKTHBaLlil
iHpaamerxkuHry. Tomy Oyj0 3amaaHOBAHO MOCIin-
JKEHHSI MOKAa3HUKIB CyOIONyasiUiiiHOI CTPYKTYpHU Jieii-
KOLIWTIB, SIK TIPOSIBiB iH(JIaMENIXXNHTY B TPyIli ydac-
HukiB JIHA nHa YAEC, gxi 3a3Haiu HalOiablIOro
BIUIMBY Ha iMyHHY CMCTEMY, BHACiTOK OMPOMiHEHHS,
Yy TOpPIBHSIHHI 3 BiliCBKOBOCTYKOOBLSIMU 30pOitHUX
cun Ykpainu (3CY), sKi 3a3HalOTh HACIIiIKiB CTpPeCy B
YMOBax BOEHHUX [IiiA.

infectious agents, and other negative factors that
support inflammatory reactions at the basal level.
Age-related changes in the immune system are
called immunosenescence — a decrease in the abil-
ity to respond to stressors and maintain homeosta-
sis. The interruption in the functioning of the
immune system towards the support of chronic
inflammation contributes to the development of
inflammaging, that is, systemic chronic inflamma-
tion in the absence of infectious agents, which is a
risk factor for the development of morbidity and
mortality in the elderly. Such a condition can lead
to accelerated immunosenescence even in young
people [1, 2]. With the development of the inflam-
maging theory, questions arise about its etiology and
potential consequences for human health. Research
is being conducted to identify the mechanisms
involved in the activation and control of inflam-
maging to develop therapies that modulate inflam-
mation to support the health of the elderly [3].

The immune system of clean-up workers in the
distant period after exposure retains symptoms of
the damaging effects of ionizing radiation. Despite
the activation of compensatory mechanisms, even
more than 30 years after the accident, there are dif-
ferences in the subpopulation distribution of leuko-
cytes compared to individuals who were not irradi-
ated [4]. The military operations that began on the
territory of Ukraine on February 24, 2022, led to the
emergence of a large-scale spectrum of stressors
that directly or indirectly affect the state of health:
fear, negative emotions, physical and psychological
injuries, sleep disorders, starvation, untreated dis-
eases, unsanitary conditions as a result of not only
living in conditions of occupation or being in a war
zone but also in populated areas that are subject to
shelling. All these factors become influential factors
of health deterioration and rejuvenation of patho-
logical processes, possibly due to the activation of
inflammaging. Therefore, it was aimed to study
indicators of the subpopulation structure of leuko-
cytes as manifestations of inflammaging in the
group of clean-up workers at the Chornobyl nuclear
power plant, who suffered the most significant
impact on the immune system as a result of expo-
sure, in comparison with the servicemen of the
Armed Forces of Ukraine (AFU), who suffered the
consequences of stress in the conditions of military
operations.
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OuiHuTU CyOnONMyIsIUiiiHY CTPYKTYPY JEUKOLIUTIB Ie-
pudepnIHOi KPOBi IK CKJIAJ0OBOI iHOIAMEHIKIHTY Y
BilicbkoBoCay:k00BLiB 3CY Ta y4yacHUKIB JiKBimaiii
HacqiakiB aBapii Ha HAEC.

IMAIIIEHTHU I METOJIH
ITpoBeneHo obGctexkeHHs 397 ocid 4oJOBiUOi CTari,
Bikom 30—82 (54,99 + 8,85) pokiB. 3 Hux — 190 yyac-
HukiB JIHA na YAEC, gki npoxoauiu oOCTeKEHHS y
HHLIPM (Bik: 54—64 (59,95 t 1,88) pokiB). Ipymy
yuacHuKiB JIHA Ha YAEC Oyno nogineHo Ha 2 miarpy-
MU 3aJIeXXKHO Bill TOrO, KOJIW OCOOU MPOXOAMJIM O0CTe-
JKeHHST — 10 mo4atky BiitHu 24 mortoro 2022 p. (rmo3Ha-
yeHHs Jlitepoio «P» Binm citoBa «Peace») abo 1mig yac Biii-
HU 3 KBiTHSI 2022 p. (mo3HayeHHs1 JiTeporo «W» —
«War»). KoHTponbHy rpyny—P cknanm 24 UBiIbHI 0CO-
6u, BikoM (58,87 = 7,18), ki mpoXoauau OOCTEXKEHHSI
JIO TIOYaTKy BiliHU. B SIKOCTi TpyIu BiKOBOTO KOHTPO-
nmo—P Oyno BimiopaHo 15 UUBIIBHUX 0Ci0, BiKOM
(46,00 £ 2,26), siKi TaKOX IMPOXOIMIIA OOCTEXEHHS 10
noyatky BiiiHU. Jo rpynu nopiBHIHHA—W yBiii1uio 27
LMBUIBHMX 0cib (BiK: (65,44 & 9,13) pokiB) i o0 rpymnu
BikoBOoro KoHTpomo—W — 14 umBiabHUX 0OCi0 (BiK:
(40,64 £ 5,59) pokiB), SIKi MPOXOAWINA OOCTEXKEHHS ITiC-
JIS TIOYaTKYy BitHU. [1o rpymny NOpiBHSIHHS i KOHTPOJIBHOT
rpyIu yBIAIILIM 0COOU, SIKi HE Opayiv y4acTi B JIiKBigailii
HacainkiB aBapii Ha YAEC, He MelIKkaay Ha pagioaKTUB-
HO 3a0pyaIHEHUX TEPUTOPISIX Ta He OpajIu ydacTi y Bilich-
KOBUX HisIx. B okpeMi rpymnu BUAIEHO BiiiCbKOBOCTYXK-
oosuiB 3CY: rpyna 1 — 73 BiiicCbKOBOCITYKOOBIIi, BIKOM
(42,20 * 5,35) pokiB, rpyma 2 — 54 BiliCbKOBOCTY>KOOB-
11i, BikoM (54,07 + 2,86) pokiB. B ycix oci6 rpym oocTe-
JKEHHSI 1iaTHOCTOBAaHO BiJ ABOX i OijIbllie 3aXBOPIOBAaHb
COMaTUYHOIO XapakTepy, 0e3 3/105IKiCHUX HOBOYTBOPEHb.
BiticbkoBocy:k60B1i 3CY Manu 00ii0Bi TpaBMU B aHAM-
Hesi. JleTanbHa iHhopMallisl peAacTaBieHa y Taou. 1.
CyOononynsiuiiHuii ckaaa JeMKOLUUTIB repudepuyd-
Hoi kpoBi (ITK) Bu3Hayanm 3a 7OITOMOTOI0 ITPOTOYHOL
LIUTOMETPii 3 BUKOPUCTAHHSIM MOHOKJIOHAJbHUX aH-
tuTin (Becton Dickinson (BD), CIIIA): CD45 / CD14,
CD3 / CD19, CD3 / CD4 / CD8, CD3 / HLA-DR,
CD3 / CD16+CD56 ta CD3 / TCRa/p / TCRy/S.
MeTtoauky MpoOBOIMIIM 3a CTAHIAPTHOI, PEKOMEH I0-
BaHOIO0 BUPOOHMKOM TPOLIEAYPOIO MPSIMOTo iMyHOM-
JIyopecleHTHOro ¢apOyBaHHS 1iJIbHOI KPOBi 3 Ji3U-
COM i BiIMMBKOIO 3pa3Ka. AHai3 3pa3KiB NpOBOAUIIN 3
BUKOPUCTAHHSIM JIa3epHOIO IMPOTOYHOIO IIMTOMETpa
FACSLyric (BD, CIIIA). O6po0ka gaHux NMpoBoMIa-
cs 3a JOIOMOIOI0 MporpaMHoro 3abesmneyeHHsi BD
FACSuite mrs 10000 momiit y peskuMi «Dot Plot».

OBJECTIVE

To evaluate the subpopulation structure of peripher-
al blood leukocytes as a component of inflammaging
in the servicemen of the AFU and clean-up workers
of the Chornobyl nuclear power plant accident.

PATIENTS AND METHODS

Three hundred ninety-seven male persons aged
30—82 (54.99 + 8.85) years were examined. Of them,
190 clean-up workers of the accident at the Chorno-
byl nuclear power plant were examined at the
NRCRM (age: 54—64 (59.95 £ 1.88)). The group of
clean-up workers was divided into two subgroups de-
pending on when the individuals were examined —
before the start of the war on February 24, 2022 (des-
ignated by the letter «P» from the word «Peace») or
during the war from April 2022 (designated letter
«W» — «War»). The control group—P consisted of 24
civilians aged (58.87 = 7.18), who were examined
before the war started. Fifteen civilians aged (46.00 £
2.26) who were also examined before the war started
were selected as the age control group—P. The com-
parison group—W included 27 civilians (age: 65.44 =
9.13), and the age control group—W — 14 civilians
(age: 40.64 £ 5.59) were examined after the war start-
ed. The comparison group and the control group
included persons who did not participate in liquida-
tion of the consequences of the accident at the
Chornobyl nuclear power plant, did not live in
radioactively contaminated territories, and did not
participate in military operations. The servicemen of
the AFU were divided into groups: group 1 — 73 ser-
vicemen, aged (42.20 £ 5.35) years, and group 2 — 54
servicemen, aged (54.07 £ 2.86) years. All persons in
the examination groups were diagnosed with two or
more somatic diseases without malignant neoplasms.
The servicemen of the AFU had combat injuries.
Detailed information is presented in a table. 1.

A subpopulation of peripheral blood (PB) leuko-
cytes was determined by flow cytometry using mon-
oclonal antibodies (Becton Dickinson (BD), USA):
CD45 / CD14, CD3 / CD19, CD3 / CD4 / CDS,
CD3 / HLA-DR, CD3 / CD16+CD56 ta CD3 /
TCRa,/B / TCRY/d. The technique was carried out
according to the standard procedure of direct
immunofluorescent staining of whole blood with
lysis and washing of the sample recommended by the
manufacturer. Sample analysis was performed using
a FACSLyric flow cytometer (BD, USA). Data pro-
cessing was performed using BD FACSuite software
for 10,000 events in «Dot Plot» mode.
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Ta6naumusa 1
XapaKTepucTuKa rpyn o6cTexeHHA

Table 1
Characteristics of the studied groups

F'pynu o6cTeXeHHs
Study group

KinbkicTb (0ci0)
The number of patients, n

Bik, poku
M = SD (min / max)

Hosa, m3B
M = SD (min / max)

KoHTponbHa rpyna—P 24
Control group—P

58,87 + 7,18 (50 / 77) -

pyna nopisHaHHS—W

Comparison group-W 2 65,44 9,13 (51 / 82) -
s comol g 15 46,00 % 2,26 (42 49) _
om cont goup 14 40,64+ 5,59 (31 /49 -
éT:;:IAUK: ﬂ;’.ﬁe“;_‘*é‘ F-P 23 59,13 + 2,20 (54 / 62) 259,59 + 173,50 (4,9 / 850)
éT:;:IAuK: x;ﬁeﬁ_qvl\\,m_w 167 60,07 + 1,81 (55 / 64) 229,46 + 211,39 (1 / 990)
Sorvcomen of o A1 3 42,20:+5,35 (30 /49 _
BiiickoBocnyx60Bui 3CY—2 54 54,07 £ 2,86 (50 / 50 i}

Servicemen of the AFU-2

CtaTUCTNYHMI aHani3 AaHux

CraTUCTUYHUI aHaJIi3 TIPOBOAMIIN 3a JOITOMOTIOIO TIPOT-
pamHoro 3abe3rnedyeHHs Statistica 8.0 (StatSoft. Inc.).
HopmaibHicTh po3Moiny KiJIbKiCHUX 3MiHHUX BU3HA-
yanm 3a poromoror Tecty Kommoroposa-CwmipHoBa 3
nonpaBkoto Jlimmiedopca. [Iag mopiBHSAHHS TOKa3-
HUKIB, III0 XapaKTepU3yBaJIUCsI HOPMaJIbHUM PO3IOIi-
JIOM, 3aCTOCYBaJIu OAHO(AKTOPHUN AUCHEPCIAHUI aHAa-
13 (ANOVA) 3 antoctepiopanM tectoM Thioki HSD mis
HepiBHUX BMOipoK. [lJIsT MOKAa3HUKIB, PO3MOMINT SIKUX
BiIpi3HSIBCS BiJ HOPMaJIbHOTO BUKOPUCTOBYBAJIU Hella-
paMeTpUYHMIA paHTOBMIA aHalli3 Bapialiii 3a Kpacke-
JioM-YoJjicoM i MefiaHHUI TeCT 3 MONapHUM ITOPiBHSIH-
HSIM CepeIHiX paHTiB IS YCiX IPyIl. 3B’SI30K MiX Tapa-
MeTpaMU PO3PaxOBYBaJIM 3a JOMOMOIO0 KoedilieHTa
KopeJsuii ITipcona ado CriipmeHa. PiBeHb cTaTUCTUY-
HOI 3HAYyIIOCTi Oy/10 BcTaHOBJEeHO Ha piBHi p < 0,05, a
0,06 < p <0,10 Oy/10 IPUITHATO 3a O3HAKY TEHAEHILIII.

PE3VYJIBTATU JOCJIIJ2ZKEHHSA

3a pesyabraTaMu gochigkeHHsa Bmicty CD45%14°
nimpormris, CD45%14" monouwmtis i CD45%14™ rpany-
JoumTiB y I1K ocid rpyn oOCcTexkeHHs, BUSBJIEHO CTa-
tuctuyHo 3Hauyme (p < 0,05) 3HMXEHHS BiTHOCHOI
KinbkocTi CD45%14™ nimdouuriB B yyacHukis JIHA Ha
YAEC—W, mopiBHSIHO 3 ITOKa3HMKOM B 0OCi0 Tpymnu
MopiBHSAHHSI—W, TPYITU BiKOBOro KOHTpoJto—W i Bilich-
koBocayx6oBLaMu 3CY—-2. [Tokasuuk CD45714" mo-
HOLIUTIB y JaHOI KOTOPTHU 0Ci0 301JIbIIYyBaBCsI MOPiBHSIHO

(1) 290

Statistical data 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 with
Lilliefors correction. One-way analysis of variance
(ANOVA) with Tukey’s HSD post hoc test for
unequal samples was used to compare indicators
that were characterized by a normal distribution.
Non-parametric Kruskel-Wallis rank analysis of
variations and median test with the pairwise com-
parison of average ranks for all groups were used
for indicators whose distribution differed from the
average. The relationship between parameters was
calculated using the Pearson or Spearman correla-
tion coefficient. The level of statistical significance
was set at p < 0.05, and 0.06 < p < 0.10 was accept-
ed as a sign of a trend.

RESULTS

According to the results of the study the content of
CD45%14" lymphocytes, CD45%14* monocytes and
CD45+14" granulocytes in the PB of the subjects of
the examination groups, a statistically significant
(p < 0.05) decrease in the relative number of
CD45"14~ lymphocytes was found in clean-up
workers—W, compared to the indicator in individu-
als of the comparison group—W, the age control
group—W and the servicemen of the AFU—-2. The
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3 IOKa3HUKOM 0Ocib rpynu nmopiBHSIHHI—W (p < 0,05),
Ta OyB BUIIUI, HiX Yy BiliCbKOBOCIY>k00B1iB 3CY—2
(p < 0,001). B 060x rpynax BiiiCbKOBOCIIY>KOOBIIiB
3CY (1 i 2) cmoctepirajiocss 3HUXEHHS BMICTy
CD45"14" MOHOUMTIB TMOPIBHSIHO 3 IMOKAa3HUKOM
ocib rpynu BikoBoro KoHTpoJ1o—W (p < 0,05). Kpim
TOTO, y BilicbkoBocayxk00BLiB 3CY, crapmuie 50
pOKiB, BigMiuyeHe 3HMKEHHS HAHOTO IMOKa3HUKa
MOPiBHSHO 3 0cO0aMM KOHTPOJbHOI rpynu—P (p <
0,001) i yuachukamu JIHA Ha YAEC-—P. Ilpu
MOPIBHSIHHI MONYISILIAHOrO po30oAiay JIEKOLUTIB
IIK wMix KoOHTponbHOIO Tpynow—P i rpymnoio
MOpiBHSHHI—W, BUSBJICHO 3HIKEHHSI ITOKAa3HMKa
CD45%14" moHouMTIB Yy Tpymi MOpiBHAHHA—W
MOPIBHSIHO 3 TMOKA3HUKOM OCi0 KOHTPOJBbHOI Ipy-
mi—P (p < 0,05). Bmict CD45"14™ rpaHynouLuriB
3poctaB B yyacHuKiB JIHA Ha YAEC—W nopiBHSIHO
3 TMOKA3HMKOM 0ci0 rpynu MNopiBHIHHI—W (p <
0,05), rpymu BikoBoro kontpomw—W (p < 0,05) i
BiticbkkoBocay:xk00BLiB 3CY—-2 (p < 0,001), ane OyB
HUXYUI 3a TOKa3HUK B ydacHukiB JIHA Ha
YAEC-P (p < 0,05). BigMiueHO 3HMXKEHHS BiIHOC-
Hoi Kibkocti CD45714” rpaHy10o1UTiB B 0Ci0 rpyIu
BiKOBOTO KOHTpOJII0—W i B 000X IpyIiax BiliCbKOBOC-
Jy>x60B11iB 3CY NMopiBHSIHO 3 MOKa3HUKOM 0Cib Ipy-
nu BikoBoro KoHtpoJjwo—P (p < 0,05). HonatkoBo
crocTepirajgocs cratuctudHo 3Hauymie (p < 0,05)
3HMXKeHHsa BMicty CD45714” rpaHy/IoLMTIB ITOPiB-
HSTHO 3 MoKa3HUKOoM ydyacHUKiB JIHA Ha HAEC—-Py
BilicbkoBocyk00B1iB 3CY—2. JlaHi npeacTaBieHi y
Tab1. 2.

B yuacnukiB JIHA na YAEC—P BusBieHO TeH-
JEHIIII0 10 3HMXKEHHS BimHOCHOI Kimbkocti CD3* T-
JniM@ouutiB y TIK BigHOCHO pe3ynbraTiB BiliCHKO-
Bocayxk00B11iB 3CY—2 (Tadi. 3). HatomicTs B ygac-
nukiB JIHA na YAEC—W nokasuuku CD3" T-im-
douutis i aktuBoBaHux CD3"HLA-DR™ T-nimdo-
LUTiB OyJM BUILNMMHU, Hixk B ydacHukiB JIHA Ha
YAEC—-P (p < 0,05). BinmiueHa TeHmeHI11is1 10 3pocC-
taHHg Bmicty CD3*HLA-DR" T-nimdouuris y
BilicbKoBOCTYk00BI1iB 3CY—2 MOpiBHSIHO 3 IMOKa3-
HUKOM Y BilicbkoBocayk00B1iB 3CY—1. Sk B yuac-
aukiB JIHA na YAEC—W, TaK i B 0cib rpynu BiKoBO-
ro KoHTpoJiIo—W crnocTepiraiocs IMigBUILEHHS Bif-
HocHoI Kibkocti CD19" B-nimdouuris (p < 0,05) Ta
CD3 HLA-DR" B-nimpouuris (p < 0,01ip < 0,001,
BIITTOBITHO) MOPIiBHSIHO 3 MTOKA3HUKOM OCiO TpyIm
nopiBHsHHA—W. BinHocHa kinbkicte CD19" B-im-
¢oLuTiB y BilickkoBoCay:>K00BLiB 3CY—2 Oya HUXK-
Yo, HiX Yy BilicbkoBocayx6oBuiB 3CY—1 (p <
0,05), aie mMana TEHIEHIIIIO A0 30iIbIIEHHS BiTHOC-

number of CD45" 14" monocytes in this cohort of indi-
viduals increased compared to the number in individu-
als of the comparison group—W (p < 0.05) and was high-
erthan that of the servicemen of the AFU—-2 (p <0.001).
In both groups of the servicemen of the AFU (1 and 2),
a decrease in the content of CD45"14" monocytes was
observed compared to the indicator of individuals of the
age-matched control group—W (p < 0.05). In addition,
in the servicemen of the AFU over 50 years of age, a
decrease in this indicator was noted compared to per-
sons of the control group-P (p < 0.001) and in clean-up
workers—P. When comparing the population distribu-
tion of PB leukocytes between the control group—P and
the comparison group—W, a decrease in the number of
CD45%14" monocytes in the comparison group—W
compared to the indicator of individuals of the control
group—P was revealed (p < 0.05). The content of
CD45%14~ granulocytes increased in clean-up work-
ers—W compared to the indicator of individuals of the
comparison group—W (p < 0.05), the age control
group—W (p < 0.05), and the servicemen of the AFU—2
(» <0.001), but it was lower than the indicator in clean-
up workers—P (p < 0.05). A decrease in the relative num-
ber of CD45%14™ granulocytes was noted in individuals
of the age control group—W and in both groups of the
servicemen of the AFU compared to the indicator of
individuals of the age control group—P (p < 0.05). In
addition, a statistically significant (p < 0.05) decrease in
the content of CD45%14" granulocytes was observed in
comparison with the indicator of clean-up workers—P in
the servicemen of the AFU—2. The data are presented in
the table. 2.

A tendency towards a decrease in the relative num-
ber of CD3" T-lymphocytes in PB compared to the
results of the servicemen of the AFU—2 was revealed
in clean-up workers—P (Table 3). On the other hand,
the indicators of CD3" T-lymphocytes and activated
CD3"HLA-DR™ T-lymphocytes were higher in
clean-up workers—W than in clean-up workers—P (p <
0.05). A trend towards an increase in the content of
CD3*HLA-DR™" T-lymphocytes in the servicemen of
the AFU—2 compared to the indicator in the service-
men of the AFU—1 was noted. An increase in the rel-
ative number of CD19" B-lymphocytes (p < 0.05) and
CD3"HLA-DR* B-lymphocytes (p < 0.01 and p <
0.001, respectively) compared to the indicator of indi-
viduals of the comparison group—W. The relative
number of CD19" B-lymphocytes in the servicemen
of the AFU—2 was lower than in the servicemen of the
AFU-1 (p <0.05) but had a tendency to increase rel-
ative to the indicator of individuals of the control
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Ta6auusa 2

BipHocHa KinbkicTb nenkouutie y MK oci6 rpyn o6crexkenns, (M £ SD)

Table 2

The relative number of leukocytes in the PB of individuals of the studied groups, (M + SD)

[pynu oGCTexeHHs Mokasuuku, % / Percentage of lymphocyte subsets, %

n CD45%14" CD45%14+ CD45%14"

Study group nimpouutu/lymphocytes  moHoumtu/monocytes  rpanynoumtn/granulocytes

KowTponbHa rpyna—P 2% 33,29 + 6,92 9,80 + 2,69 56,91 + 7,55
Control group—P

'pyna nopisHaHHG—W

Comparison group-W 21 33,72+ 12,48 6,51 + 2,43' 52,12 + 12,51
;r\gingo?:t'(rgf%rrgfﬂpo”mp 15 30,80 £ 9,74 8,00 + 2,56 61,19 + 10,78
o ool gountr 14 33,66+ 7,85 838+ 2,30 50,95 + 10,58
P 2 28,62+ 7,97 782+ 1,89 63,20 + 8,20
P T 167 27,79 + 6,89° 7,68+ 1,64°° 58,97 + 7,64°°°
EL”SE;?SZ?X?“ ﬁ?ﬁ?ﬁ‘ﬁ“ £ 31,78 10,09 6,41 2,13 50,24 + 11,93"
BiitcbkoBocnyx6oBui 3CY—2 54 31,80 + 11,11 6,15 + 2’272,5 50,16 + 12,4 148

Servicemen of the AFU-2

Mpumitkn. 1p < 0,05 NopiBHAHO 3 KOHTPOMLHOIO rPyNoio—P; 2p < 0,001 NopiBHSAHO 3 KOHTPOMLHOI rPynolo—P; 3p < 0,05 nopiBHsAHO 3 rpynoio nopiBHsAHHI—W; 4p < 0,05 NOpiBHSAHO
3 rpynoio BikOBOro kOHTPOso—P; 5p < 0,05 nopiBHaHO 3 rpynoto Bikosoro koHTposio—W; 6p < 0,05 nopisHaHo 3 yuacukamu JIHA Ha YAEC—P; 7p < 0,05 nopiBHsHO 3 rpynoto
BiliCbKOBOCYX00BLiB—2; 8p < 0,001 NOPIBHAHO 3 FPYMOIO BiliCbKOBOCYXO0BLIB—2.

Notes. 'p < 0.05 significant differences with the control group—P; 2p < 0.001 significant differences with the control group—P; 3p < 0.05 significant differences with the compari-
son group-W; 4p < 0.05 significant differences with the age control group—P; 5p < 0.05 significant differences with the age control group—W; 6p < 0.05 significant differences with
the clean-up workers—P; 7p < 0.05 significant differences with the servicemen of the AFU-2; 8p < 0.001 significant differences with the servicemen of the AFU-2.

Ta6nauuysa 3
BipHocHa KinbKicTb T- Ta B- nimcouutis y MK ocié rpyn o6crexkeHns, (M + SD)

Table 3
The relative number of T- and B-lymphocytes in the PB of individuals of the studied groups (M x SD)

[pynu oGCTexeHHs MokasHuku, % / Percentage of lymphocyte subsets, %

n T-nim¢pountu / T-lymphocytes B-nim¢ouutn / B-lymphocytes

Study group ¢douuty / T-lymphocyt ¢douutn / B-lymphocyt

CD3* HLA-DR* CD19* HLA-DR*
KorTponsHa rpyna-P 2% 68,50 + 8,42 4,43+ 245 6,44 % 2,11 7,60 3,25
Control group—P
'pyna nopisHsHHA—W
Comparison group-W 27 67,17 £ 7,29 3,96 + 1,86 7,06 + 3,51 6,94 + 2,80
I'pyna BikoBOro kOHTpONIO—P
Age control group—P 15 65,46 + 5,70 3,79+ 1,86 8,82 + 3,89 10,88 + 3,52
I'pyna BikoBoro koHTponto—W 1 2
Age control group—W 14 69,58 + 7,93 3,77+2,10 10,81 + 4,59 11,87 = 4,60
YyacHukmn JTHA Ha YAEC—P
Clean-up workers—P 23 60,28 + 11,21 3,15+ 1,34 8,78 + 4,96 10,03 + 3,30
YyacHukmn JTHA Ha YAEC-W 4 4 1 3
Clean-up workers—W 167 68,28 £ 9,15 5,24 + 3,96 9,21 £ 3,96 11,06 + 4,23
BiiicbkoBocnyx60oBui 3CY—1
Servicemen of the AFU- 1 73 65,24 + 9,65 3,16 £ 2,01 10,77 + 4,62 11,76 + 4,84
BiiicbkoBocnyx60BLji 3CY—2 54 67.45 + 10,12 476 +353 861 + 283 946 +3,24"°

Servicemen of the AFU-2

Mpumitkn. 1p < 0,05 nopisHaAHO 3 rpynoio nopisHaHHS—W; 2p < 0,01 nopieHaHO 3 rpynoto nopisHaHHS—W; 3p < 0,001 nopisHsHO 3 rpynoto nopisHsHHA-W; 4p < 0,05 nopisHsiHO 3
yuacHukamu JIHA Ha YAEC—P; 4p < 0,05 nopiBHAHO 3 rpyrolo BilicbkoBOCYX60BLIB—1.

Notes. p < 0.05 significant differences with the comparison group-W; 2p < 0.01 significant differences with the comparison group—-W; 3p < 0.001 significant differences with the
comparison group—W; 4p < 0.05 significant differences with the clean-up workers—P; 5p < 0.05 significant differences with the servicemen of the AFU — 1.
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HO TIOKa3HWKa 0cCi®d KOHTpoJsibHOI rpynu—P. Bwmict
aktuBoBaHux CD3 HLA-DR* B-nimdouuris 6yB
BUIIMM, HiX B rpynu mopiBHIHHI—W (p < 0,05) i
HWX4YUM, Hixk B ydyacHukiB JIHA na YAEC-W i
BilicbkoBocay:k060BLiB 3CY—1 (p < 0,05).

ITpoBeneHuii aHai3 cyonomysiiiiHO1 opraHizarii
CD3" T-niMpOLUNTIB BUABUB CTATUCTUYHO 3HAYYIIE
(p < 0,05) migBuIEeHHs BimHOCHOI KisbkocTi CD4*
T-nimpouutiB B ydyacHukiB JIHA na YAEC-W,
MOPiBHSIHO 3 TMOKAa3HUKOM OCi0O Tpynu MOpPiBHSIH-
H9—W T1a ygacHukiB JIHA na HAEC—P. 3pocrannasa
Bmicty CD4" T-nimdouutis B yuacHukis JIHA Ha
YAEC—W 1npu BiACYTHOCTI pPi3HMII y KiJTbKOCTI
CD8" T-niM(pOLMUTIB NMPU3BEJIO OO0 3POCTAHHA I10-
Ka3HMKa iIMYHOPETYIATOPHOrO Koedimienra CD4" /
CDS8" BiZHOCHO MMOKa3HMKA OCi0 IpyIry MOPiBHSIH-
HI—W (p < 0,05). 30inbIeHHS BiTHOCHOI KiJIbKOCTI
CD4* T-niMdounTiB criocTepiragocs B 0Ci0 Tpynu
BIKOBOI0 KOHTPOJII0O—W TOPiBHSIHO 3 MOKAa3HUKOM
oci0 rpymnu nopiBHIHHI—W (p < 0,05), 6e3 BcTaHOB-
JieHHsT 3MiH nokasHukiB CD8* T-nimbouuTis i Ko-
edinienta CD4" / CD8*. HatoMicTh B y4acHUKIB
JIHA na YAEC—P BusiBIeHO TEHIEHIIIIO OO 3HU-
JKEHHS BigHocHOI KisibkocTi CD8F T-niMdoruTis 3i
3poctaHHsM Koedinienta CD4* / CD8" mopiBHSIHO
3 JAaHWMU OCi0 KOHTPOJIbHOI Ipynu—P i rpynu Biko-
Boro koHTpomo—P. Crocrepiraigacsd TeHICHIIST 10
3HMXKeHHA nokasHuka CD4" T-1iM@oLuTiB y Bilich-
KoBocyxk00B11iB 3CY—1 BiTHOCHO MOKa3HUKA OCi0
Irpynu BiKOBOro KOHTpOJ10—W, TOMi SIK y BiliChKO-
Bocyk00B11iB 3CY—2 BinMiueHO 3pOCTaHHS TaHOTO
MOKa3HMKA BiTHOCHO OCi0 Trpymnu TMOpiBHIHHA—W
(p < 0,05). lani HaBegeHO y Tab. 4.

B yuacHukiB JIHA Ha HAEC—W Ta BiliCbKOBOC-
yx0608B1iB 3CY—1 BUIBIEHO CTATUCTUYIHO 3HAUYIIE
(p <0,05) 3pocranns nokasuuka CD3757" Harypaib-
Hux KinepiB (HK) mopiBHSIHO 3 MOKa3HMKOM OCi0
rpynu BikoBoro KoHTpoo—W (tabi. 5). B ocib rpy-
M1 BiKOBOro KOHTPOJ10—W BHM3HAYEHO CTAaTUCTUYHO
sHauyme (p < 0,05) 3meHueHHsa smicty CD3757F
HK, nopiBHSIHO 3 MOKa3HUKOM OCi® I'pylu MOpPiB-
HIHHI—W i rpynu BikoBoro KoHtpoJio—P. Busisie-
HO 3011blIEHHS BigHOCHOI KiibkocTi CD3%57" Hary-
panbHux KinepHux T-nimpouutiB (HKT) y Bifickko-
Bocyk00B1iB 3CY—2 MOpiBHSIHO 3 TaHWUMU OCIO
KoHTpoabHOiI rpynu—P (p < 0,01), rpynu BiKoBOro
koHTposo—P (p < 0,01), BilAiCbKOBOCIIYXKOOBIIiB
3CY-1 (p <0,001) Ta yasacHukiB JIHA na YAEC—P
i W. 3pocranus Bmicty CD3757" HKT Takox Bigmi-
YyeHe B 0¢i0 rpynu nopiBHSIHHI—W BiZHOCHO MOKa3-
HUKa 0c¢i0 KoHTpoabHOI rpynu—P (p < 0,01).

group—P. The content of activated CD3"HLA-DR™
B-lymphocytes was higher than in the comparison
group—W (p < 0.05) and lower than in clean-up work-
ers—W and the servicemen of the AFU—1 (p < 0.05).

The analysis of the subpopulation organization of
CD3" T-lymphocytes revealed a statistically significant
(p < 0.05) increase in the relative number of CD4*
T-lymphocytes in clean-up workers—W, compared to
the indicator of individuals of the comparison
group—W and in clean-up workers—P. An increase in
the content of CD4" T-lymphocytes in clean-up work-
ers—W, in the absence of a difference in the number of
CD8" T-lymphocytes, led to an increase in the indica-
tor of CD4" / CD8" immunoregulatory ratio relative to
the indicator of individuals in the comparison
group—W (p < 0.05). An increase in the relative number
of CD4" T-lymphocytes was observed in individuals of
the age control group—W compared to the indicator of
individuals of the comparison group—W (p < 0.05),
without establishing changes in the indicators of CD8™
T-lymphocytes and CD4* / CD8* immunoregulatory
ratio. On the other hand, a tendency to a decrease in
the relative number of CD8" T-lymphocytes with an
increase in CD4" / CD8" immunoregulatory ratio was
found in clean-up workers—P compared to the data of
individuals of the control group—P and the age control
group—P. There was a tendency to decrease the CD4"
T-lymphocyte index in the servicemen of the AFU—1
relative to the index of individuals of the age compari-
son group—W. In contrast, in the servicemen of the
AFU-2, an increase of this indicator was noted relative
to the individuals of the comparison group—W (p < 0.05).
The data is given in the table 4.

A statistically significant (p < 0.05) increase in the rate
of CD3757" Natural killers (NK) compared to the rate
of individuals of the age control group—W was found in
clean-up workers—W and military personnel of the
AFU—1 (Table 5). A statistically significant (p < 0.05)
decrease in the content of CD3757" NK was deter-
mined in individuals of the age control group—W,
compared to the indicator of individuals of the com-
parison group—W and age control group—P. An
increase in the relative number of CD3"57" natural
killer T-lymphocytes (NKT) in the servicemen of the
AFU-2 compared to the data of the control group—P
(p < 0.01), the age control group—P (p < 0.01), was
revealed. The servicemen of the AFU—1 (p < 0.001)
and clean-up workers—P and W. An increase in
CD3"57" NKT content was also noted in individuals
of the comparison group—W relative to the indicator
of individuals of the control group—P (p < 0.01).
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Ta6nuusa 4

BipHocHa KinbkKicTb cy6nonynauin T-niMmpouutie Ta nokasHUK imyHoperynaTopHoro koediuienta y MK oci6

rpyn o6crexenns, (M + SD)
Table 4

The relative number of T-lymphocyte subpopulations and the the immunoregulatory ratio of individuals of the

studied groups, (M = SD)

F'pynu oOcTeXEeHHS

Mokasuuku / Parameters

Study arou n CD4* CD8* CD4*/CD8*
Yy group T-nimédouutn/lymphocytes T-nimbpouutn/lymphocytes  koediuieHr, y.o. / ratio, c.u.

KoxTporibHa rpyna~P 24 38,85 + 10,76 26,27 + 8,64 1,30 + 0,42

Control group—P

pyna nopisHaHHs—W

Comparison group-W 2 35,73 8,30 29,97 = 7,91 1,31 0,59

['pyna BikoBOro koHTpONto—P

Age control group—P 15 40,36 + 6,25 28,35+7,19 1,48 + 0,66

I'pyna BikoBoro KoHTponio—W 1

Age control group-W 14 43,48 £ 6,10 27,85 £4,84 1,46 = 0,40

YyacHukn JIHA Ha YAEC—P

Clean-up workers—P 23 35,60 + 7,79 23,19 = 6,57 1,63 £ 0,81

YyacHukn JTHA Ha YAEC-W 12 1

Clean-up workers—W 167 40,33 £ 7,55 26,80 +9,78 1,64 = 0,69

BiiicbkoBocnyx60Bui 3CY—1

Servicemen of the AFU- 1 73 37,27 £ 9,88 25,24 + 8,65 1,61 +0,70

BilicbkoBocyx608Lj 3CY—2 54 39,13 + 10,06' 25,61 + 8,07 163076

Servicemen of the AFU-2

Mpumitku. 1p < 0,05 nopieHsiHO 3 rpynoto nopieHsHHA—W; 2p < 0,05 nopieHsHO 3 yyachukamu JIHA Ha YAEC—P.
Notes. 'p < 0,05 significant differences with the comparison group-W; 2p < 0,05 significant differences with the clean-up workers—P.

XapakTepHUM OyJIO 3pOCTaHHSI BiTHOCHOI KiJlb-
kocTi CD3*TCRoB* T-nimborwmris [1K B yyacHUKIB
JIHA na YAEC—W (p < 0,001) Ta BiliCbKOBOCITYXX-
ooB1iB 3CY-2 (p < 0,01) mopiBHSIHO 3 MTOKA3HUKOM
yugacHukiB JIHA na YAEC—P. HaromicTte B y4ac-
HukiB JIHA Ha YAEC—P BusiBieHO 3HUKEHHS I10-
kazHuka CD3"TCRof" T-nimdouutiB BigHOCHO
pe3yabTaTiB KOHTpojdabHoi rpynu—P (p < 0,05) i
BilicbkkoBoCTy:k00B1IiB 3CY—1. JlocmimkeHHST Bif-
HocHoi Kimbkocti CD3*TCRyd" T-nimdouuris y
ITK ocib rpym o0cTexxeHHS He BUSIBAJIO PO30iKHOC-
Teit (Tabi. 6).

IIpoBeneHunii KopensiliiiHUIA aHaji3 BUSIBUB 3BO-
POTHY KOpeJisiIito c1abKoi Ta cepeIHbOI CUITU MiXK BiJl-
HocHOM0 KinbkicTio CD19* B-niMdouutiB Ta Bikom
oci0 B 00’eaHaHii KOHTPOJbHIN rpyni—P 3 rpynoro
BikoBoro koHtpoao—P (r; = -0,42, p < 0,05), o0’exn-
HaHiil rpyni TOpiBHIHHI—W 3 TpyIoio BiKOBOTO
KoHTpomo—W (r; = -0,51, p < 0,05) i BilicbkoBOC-
Jnyx60BLiB 3CY (rs = -0,24, p < 0,05). BinmiueHa Ha-
SABHICTb KopeJiALiiHoro 38’13ky HLA-DR™ B-iimdo-
LIMTIB 3 BIKOM Yy MOEMHAHIN TpyIli MOPiBHAHHI—W 3
IpyIoo BikoBoro KoHTpoao—W (r; = -0,60, p < 0,05).
Takox y wiil rpymi BUSIBJIEHI KOpeJsliiiHi 3B’S13KU
Mixx CD45714" monouuramu (r = -0,39, p < 0,05),
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An increase in the relative number of CD3*TCRof*
T-lymphocytes in clean-up workers—W (p < 0.001)
and military personnel of AFU-2 (p < 0.01) com-
pared to the indicator of clean-up workers—P was
characteristic. On the other hand, a decrease in the
CD3"TCRof* T-lymphocyte index was found in
clean-up workers—P compared to the results of the
control group—P (p < 0.05) and the servicemen of the
AFU—1. The study of the relative number of
CD3*TCRYd" T-lymphocytes in the PB of individuals
of the examination groups did not reveal any discrep-
ancies (Table 6).

The conducted correlation analysis revealed a weak
and moderate inverse correlation between the relative
number of CD19" B-lymphocytes and the age of indi-
viduals in the combined control group—P with the age
control group—P (r; = -0.42, p < 0.05), about combined
comparison group—W with the age control group—W
(rs =-0.51, p < 0.05) and the servicemen of the AFU
(s = -0.24, p < 0.05). A correlation of HLA-DR™
B-lymphocytes with age was noted in the combined
comparison group—W with the age-matched control
group—W (1; = -0.60, p < 0.05). Also, in this group,
correlations were found between CD45%14" mono-
cytes (r = -0.39, p < 0.05), CD4" T-lymphocytes
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Ta6nuua 5
BigHOCHA KinbKicTb HaTypanbHux KinepHux T-nimcouutie Ta HatypanbHux Kinepis y MK oci6 rpyn o6cTexeHHs,

(M = SD)
Table 5

The relative number of natural killer T-lymphocytes and natural killers in PB of individuals of the studied
groups, (M = SD)

[pynu oGCTexeHHs MokasHuku / Percentage of leukocyte subsets, %

n CD3°57* HK CD3*57+ HKT
Study group CD3°57+ NK CD3*57* NKT
KorTponbta rpyna—p 23 6,39 + 3,95 7,24 + 4,69
Control group—P ' ’ ’ ’
lpyna nppiBHﬂHHﬂ—W % 6,37 + 3,67 14,57 £ 7,061
Comparison group—W
Ipyna BikoBoOro koHTponio—P 14 8.06 + 4,04 767414
Age control group—P T R
I'pyna BikoBoro koHTponio—W 14 301 +1552° 11,87 + 4,60
Age control group—W T o
YuacHuku JTHA va HAEC—P 29 7,27 5,00 11,34 £ 7,10
Clean-up workers—P
Yyachmku JIHA Ha YAEC-W 161 5,53 + 3,74° 12,38 £ 7,97
Clean-up workers—W
BiiicbkoBocnyx60oBui 3CY—1 5
Servicemen of the AFU—1 69 P38 LI
BiiicbkoBocnyx6oBui 3CY—2 51 503 + 3,57 15,08 + 7’581,4,6

Servicemen of the AFU-2

Mpumitkn. 1p < 0,01 NOPIBHSIHO 3 KOHTPOSILHOIO rpyNnol—P; 2p < 0,05 nopiBHAHO 3 rpyroto nopisHAHHA—W; 3p < 0,05 NopiBHAHO 3 rpPyMoI0 BIKOBOrO KOHTPO/IIO—P;

4p < 0,01 nopisHaHO 3 rpynoto BikoBOro KOHTPOM—P; 5p < 0,05 nopiBHgHO 3 rpynoto Bikosoro KoHTponto—W; 6p < 0,001 nopigHAHO 3 rpynoio BiCLKOBOCTYXGOBLIB—1.

Notes. 'p < 0,01 significant differences with the control group—P; 2p < 0,05 significant differences with the comparison group—W; 3p < 0,05 significant differences with the age
control group—P; 4p < 0,01 significant differences with the age control group—P; 5p < 0,05 significant differences with the age control group—W; 6p < 0,001 significant differences
with the servicemen of the AFU-1.

Ta6nuusa 6
BiaHocHa Kinbkicte TCRaf* Ta TCRYS* T-nimdouutis y MK oci6 rpyn ob6crexenns, (M + SD)

Table 6
The relative number of TCRo* and TCRyS* T-lymphocytes in PB of individuals of the studied groups, (M x SD)

MokasHuku / Percentage of leukocyte subsets, %

Fpynu oGcTexeHHs
n CD3*TCRoB* CD3*TCRyS*

Study group T-nimdouutn / T-lymphocytes T-nimpouutn / T-lymphocytes
KorTpontHa rpyna—P 15 67,89 + 8,53 452+ 250
Control group—P

'pyna nopisHaHHs—W

Comparison group-W 24 60,76 = 10,07 3,28 +2,73
['pyna BikoBOr0 KOHTpOMO—P

Age control group—P 13 58,88 + 8,82 4,84 + 3,58
['pyna sikogoro koHTpono—W

Age control group-W 12 63,40 + 6,85 3,30 + 1,47
YyacHuku JIHA Ha YAEC-P 1

Clean-up workers—P 23 53,71 £8,44 3,49 2,52
YyacHuku JIHA Ha HYAEC-W 3

Clean-up workers—W 165 62,30 + 8,80 3,62 = 2,60
BiiicbkoBocnyx608ui 3CY—1

Servicemen of the AFU-1 68 58,10£10,54 419+2.33
BiiicbkoBocnyx608ui 3CY—2 50 63,13 + 9’792 315+ 2,07

Servicemen of the AFU-2

Mpumitku. 'p < 0,05 NOPIBHSIHO 3 KOHTPONLHOIO rpynol—P; 2p < 0,01 nopieHsHO 3 yyacHukamu JIHA Ha YAEC—P; 3p < 0,001 nopigHsiHo 3 y4ackukamu JTHA Ha YAEC—P.
Notes. p < 0,05 significant differences with the control group—P; 2p < 0,01 significant differences with the clean-up workers—P; 3p < 0,001 significant differences with the clean-
up workers—P.
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CD4" T-nimboruuramu (r = -0,44, p < 0,05), imyHOpe-
ryastopHuM Koedimienrom CD4* / CD8* (r, = -0,37,
p<0,05), CD3757" HK (1;,= 0,47, p < 0,05) i CD3*57*
HKT (rs = 0,33, p < 0,05) 3 BikoM. Y BiliCbKOBOCITYK-
ooB1iB 3CY BUSBIEHO KOpEISUiHUI 3B’SI30K MiX
CD3"57" HKT Tta Bikom (15 = 0,32, p < 0,05).

Ha ocHOBi npoaHalli3oBaHOIO BiICOTKOBOTO PO3IO-
JIiJTy TIOKa3HUKIB B OCi0 Ipym 00CTeXXEHHS TTOPiBHSIHO 3
JaHUMHU peepeHTHUX iHTepBaIiB IMMOKA3HUKIB BiTHOC-
HOI KiJIbKOCTi CyOmomyssiiiiA JeAKOLUTIB, 10 BUKO-
PUCTOBYIOThHCS Yy Halllili JlabopaTopii Ta 3 JiTepaTypHUX
Jkepen [5—7], mpoBeneHo ONMUC iMyHOJIOTIYHOTO Tpo-
(biro KoXHOI rpynu o0cTeXXeHHs (IuB. Taba. 7—9):

» KOHTpoJibHa rpyna—P: BigHOCHa KiJIbKiCTh
CD45"14™ nimdouuris B HopMi, CD45% 14" moHoLUTIB
B HOpMi a6o 3HuxkeHa, CD45714" rpanynoumris i
CD3* T-nximdoruTiB B HopMi, aktuBoBaHux HLA-DR*
T-naimMmbouuTi 3HMXKeHa a6o B HopMi, CD19" B-1im-
douwmti B HopMi a60 3HmxkeHa, HLA-DR™ B-nimdo-
uMTiB B HopMi, CD4" T-nximdountiB B HopMi a60 3HU-
xeHa, CD8" T-niMmdouuTiB y GLIBIIOCTI B HOPMI, iMy-
HoperyasTopHuii koedimienr CD4* / CD8" B HopMi
a6o sumxenuii, CD3757" HK B HopMi ab0 3HMKEHA,
npore Moxumse miasuineHHs, CD37577 HKT Bapiro-
etbesi, CD3"TCRoB" i CD3"TCRYS" T-nimponuris B
HOPMi;

» rIpyna mnOopiBHIHHSI—W. BiJHOCHA KIiJIbKiCTh
CD45714" nimdouuTiB B HOpMi abo ITiaBUIIEHA,
CD45%14" monouuriB i CD45"14™ rpaHy10LMTIB Yac-
TO B HOpMi a6o 3HmxkeHa, CD3" T-mimdounris B
HopMi a6o 3HmxkeHa, HLA-DR™ T-niMdouuTis 3HU-
keHa a0o B Hopmi, CD19" B-nimboruuTi B HOpMi a60
sHmxkeHa, HLA-DR™ B-nimdouuriB B Hopmi, CD4*
T-niMdouuTiB yacto B HOpMi abo 3HmxeHa, CD8*
T-nmimdponuris y 6inbiocti B HOpMi abo TTimBUIICHA,
iMyHOperynsaTopuuii Koedinientr CD4" / CD8* gacro
B HOpMi a0o sHmxenuii, CD3757" HK B HopMi a6o
3HUKEHA, MPOTe MOXiuBe migsuineHHs, CD3*57*
HKT vy 6inbmiocti minsuieHa, CD3*TCRaf* T-nim-
¢dormrie B HOopMi i CD3*TCRyd" T-nimbouuris B
HOpPMi a00 3HMKEHa;

» rpyna BiKOBOro KOHTpOJ0—P: BiTHOCHA KiJIbKiCTb
CD45%14" nimdouuris i CD45%14" MoHOULUTIB B
HopMi a6o migBumieHa, CD45714” rpanyno