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BILJIUB ®AKTOPIB CTPECOBOI IPUPOJU HA
MNOKA3HUKHU IMYHHOI CUCTEMHA

Busuanu inousioyanvnuii ma xomobinoganuii éniue haxkmopie cmpecogoi npupoou Ha
iMyHHY cucmemy. Buseunu, wo y mewkanyie mepumopitl, 3a0pyOHeHUX paodioHYKIiOaMu,
cnocmepieaemvcsl NeeHa IMyHOCYRPECisl, 0COONUBO BUPAHCEHA 30 YMO8 000AMKOB020 NCUXO-
eMOYIliH020 HABAHMAdCEeHHA. Bionosnuil nepioo 3a makux ymoe moodwce mpusamu Oinvuie
mpbox mudicHie. Y peaxyii na kombino8awny 0it0 axmopie cmpecosoi npupoou 8idicparoms
NeBHy poab 2eHemuyHi cucmemu Kpogi. Illomipni @i3uuni HaBAHMANCEHHSA, 3YMOGJEeH]
3aHAMMAMU  PIZUYHOIO KYIbMYPOIO, 3YMOBIIOIOMb HNOMIDHY OUHAMIKY HOKA3HUKIE IMYHHOL
cucmemu, AKA KOMHEHCYEMbCS  NPOMA2OM  KOpOmKo20 nepiody uacy. OcHosHum
IMyHOOenpecanmom Cmpecogoi npupoou € XpOHIYHUL BNIUE MAIUX 003 padiayii

Knrwowuoei cnosa: cmpecosi Gaxkmopu, ioHi3yI0Ue GUNPOMIHIOBAHHSA, IMYHimem,
2eHemuy4Hi cucmemu Kposi

Beryn

Crtpec € omHiero 3 GopM CTaHIAPTHUX aJanTalliiHUX PEAKUId y BIAMNOBIAL Ha IO
OUIBIIOCTI PI3HOMAHITHUX 33 IPUPOIOI0 YHHHHUKIB, [0 NOTEHUIHHO 3arpOoXkKyIOTh ICHYBaHHIO
oprauidmy [1]. Ilin BmmuBoM cTpecoBUX (akTOpiB MiJBUIIYETHCS YYTIUBICTH 10 BIPYCHUX
1HGeKIid, 3HWKYETbCS BIANOBIIP HAa OakTepiajdbHI AHTUTEHHU, CIHOCTEPIraloThbCs 3MIHU
MMOKA3HUKIB TYMOPAJIBHOTO Ta KIITHHHOTO iMyHITeTY [2; 3]. HalimommpeHImmumM YMHHUKOM,
3MaTHAM BUKJIMKAaTH CTPECOBl peEakKilii, € TICUXOEMOIlIfHA HaBaHTAXCHHS, BHKJIMKAHE
PI3HOMAHITHUMH COIL[IaJIbHUMU HerapaszJaM, IOCHJIEHUM pO3YMOBMM HaBaHTaXXECHHSIM,
30KpeMa, HaBYAIBHUM IIPOIIECOM BHUCOKOI 1HTeHcuBHOCTI [1]. s HacenmenHs VYxkpainu
NOJIAaTKOBUM ~ CTPECOBUM  (DAKTOPOM  BBa)KA€ThCS 3a0pYyAHEHHS 3HAUYHUX TEpPUTOPIN
panionykiinamu BHacaiiok aBapii Ha YAEC, ockiibku pajiaiiiiHe ONMPOMIHEHHS 3YMOBIIIOE
MOETHAHHS CTPECOBUX peakiiil (pi3uko-xiMiyHOT Ta eMoliifHol npupoau [4; 5; 6]. OcTtaHHIM
yacoM 0arato yBaru NpuAUISETHCS CTPECOBUM pPEakiliiM Ha (i3MYH1 HAaBaHTAXXKEHHSI BUCOKOL
IHTeHCUBHOCTI [7; 8].

Crpec-iHayKOBaH1 3MIHM MPUPOJIHOT PE3UCTEHTHOCTI TOCUTh BapiaOesibHl 1, 3HAYHOIO
MIPOI0, 3yMOBJIIOIOTHCS T'€HETHUYHO-IAETEPMIHOBAaHUMH OCOOJIMBOCTSIMU OpraHi3my, aje Mpu
CUHEpriuHii Jii CTpecoBUX (PAKTOPIB ICHYE PU3UK PO3BUTKY IMyHOIedinuTHUX cTaHiB [1]. Lle
3YMOBWJIO aKTYyaJbHICTh HAILIUX JTOCIIPKEHb 1 BU3HAUUIIO METY.

Mera poOoTH: OLIHUTU peakilii MOKa3HUKIB IPHUPOJHOI PE3UCTEHTHOCTI 3a YMOB
IHAMBITYAIBHOTO Ta KOMOIHOBAHOTO BIUTUBY (PAKTOPIB CTPECOBOI MPUPOJIH.

Mertoauka

[Ipotsarom 1995-2015 pokiB ob6crexxeno 300 oci0d, cryaentiB UHY, cepen skux
BUJIUIMIIM TPYNy MEIIKAHIIB pajaialiiHO He3a0pyqHEHMX paloHIB (KOHTpOJbHA Tpyra) Ta
MEUIKaHIIB TEPUTOPI MOCHIIEHOTO pajaioeKkosioriyHoro koHtponto (IV-a paniauiiina 30Ha,
IiTBHICTD 3a0pyaHEHHS IpyHTIB i30Tomamu -~ Cs 1-5 Ki/km?). Bik ob6ctesxennx 18-24 pokis,
BCl BOHM Ha 4yac 0OCTEXEHHS HE MaJld TOCTPUX 3axBOproBaHb. Cepen oOcTexxeHux 125 ocid
4qoJIoBI4Oi cTtaTi Ta 175 ocid >xiHouwoi ctaTi (0OCTeXEHUX Yy (OJIKYIIpHY CTaaito
MEHCTPYaJIbHOTO LHKIY). MDK NOKa3HMKamMH o0ci0 pI3HUX cTaTed He crocTepirajocs
CTaTHUCTUYHO BIPOTIAHOI PI3HULIL, TOMY Y HOJAIBIIOMY iX PO3IIIAIANHU K €JUHY CYKYIHICTb.

OriHOBaNM BIUIUB HAa OOCTEKEHHX ICHXOEMOIIMHOTO HABaHTAXXEHHS, 3YMOBJIIEHOTO
€K3aMEHALIIMHOI0 Cecl€lo, MOMIPHUX (I3MYHUX HABAaHTAKEHb Ha 3aHATTIX (I3UYHOIO
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KYJIbTYpPOIO, pOJIb Yy peaiizauii pyHKIii IMyHHOI CHCTEMHU IMYHOT€HETUYHUX (aKTOPIB KPOBi,
TPUBATICTH BITHOBHOTO MEPIOy BUSBIICHUX 3MIH.

3abopu KpoB1 MPOBOJAWIIM BpaHIll, 10 BXXUBAaHHA DKi. Y oOcTexeHux Bimoupanu 10 mu
BEHO3HOT KpoBl. /[l wacTuHM aHani3iB (OLIHKA JEHKOUMTApHOI (GOopMyaun Ta pIBHSA
JIEHKOIUTIB) BUKOPHUCTOBYBAIM KalUIIPHY KPOB.

OO6cTrexeHHs Ta 3a00pu KpOB1 IPOBOAWIIN KBaipiKOBaHI MEIMYHI MpaI[IBHUKU Ha 06a3i
ca”aropito-nnpoduiakropito «Exem» npu YepkacbkoMy HalllOHAJIBHOMY YHIBEPCUTETI Ta
61oximMiuHO1 1aboparopii mickkoi ikapHi Nel m.Yepkacu.

AmHaini3 noka3HUKIB IMYHHOI CUCTEMH MPOBOJMINA A0 (KOHTPOJIbHI 3HAUYEHHS) BIUIMBY
eKCTpEeMaJIbHUX (DaKTOPIB cepeoBUILIa 1 MICHs (U1 OI[IHKM HACIIJKIB BIUIUBY).

3arajpHe 4MCIIO JIEMKOLUMTIB MigpaxoByBaiid B Kamepi [opseBa, mim¢ponuTiB — Ha
OCHOB1 KpoB’stHOro Ma3ka ((apOyBanHs 6apBHUKOM PomaHoBchKoro-I'imM3a).

Excripecito moOBepXHEBUX aHTUIEHIB JiMpouuTaMu mnepudeprudHoi KpoBl BH3HAYAIU
IMyHO(JIYOPECLIEHTHUM METOJOM 3 BUKOPHCTAHHSM MOHOKJIOHAJBbHUX AaHTUTUI [0
MOBEPXHEBUX MapkepiB KIITUH IMyHHOI cuctemu LT1 (mns ominku excrnpecii man-T-
kiiTuHHOro Mapkepy CDS), LT3 (nns ouinku ekcrpecii nan-T-kiaituHHoro mapkepy CD3),
LT4 (ansa ouinku excrpecii T-kiituHHOTO Mapkepy xennepHoi aktuBHocTi CD4), LT8 (mns
omiHku ekcnpecii T-kimiTMHHOrO Mapkepy edekTopHoi/cynpecopHoi aktuBHOcTi CDS),
LNK16 (ans ouinku excmpecii Mapkepy npupoaHoi kuiepHoi aktuBHocTi CD16), 3F3 (mns
OILIIHKM eKcrpecii Mapkepy (QyHKuioHanbHO 3putnx B-nmimdouutiB 3 ¢penotunom CD72) Ta
F(ab), — ¢parmentiB oBeunx antutin a0 IgG mumi, mivenux FITC («CopOeHT»).

PiBenp 1MyHOTJIOOYNIHIB Yy CHUpOBAaTLl KpOBI BHU3HAYaIM METOJOM paiajibHOT
iMyHOAM Y31l 32 MaH4iHl 3 BUKOpUCTAHHSAM MoHocnenmudiuHux cuposatok npotu IgG(H),
[gM(H), IgA(H).

®enortun ranroryiodiny (Hp) Bu3Hauanu mMeToaoM enekTpodopesy B KpoXMalbHOMY
reni. J{is omiHku rpyn kposi cuctemu ABO BUKOpHCTOBYBaJIM CTaHJIAPTHI FeMariatOTHHYOU1
cupoBatku. Jlnsa omiHku (QeHoTHmy pe3yc-hakTopa BHUKOPHUCTOBYBAIHM EKCIIPEC-METO]]
Bu3HaueHHs Rh-rpymu.

Bmict kopTtu30ily y cupoBarii KpOBI BU3HAY&IM IMYHO(EPMEHTHHUM METOJOM 3
BUKOpHUCTaHHIM Habopy «BIO-RADy.

Cratuctuuny 00poOKy Marepially MPOBOJAWIM 3 BUKOPUCTAHHSAM nporpamu Microsoft
Excel.

Pe3yiabTaTH Ta iX 00roBOpeHHst

BceranoBieHo, mo y oOCTeXEeHUX 3 pajialiifHO-He3a0pyIHEHUX TEPUTOPIN MOKA3HUKU
MIPUPOIHOI PE3UCTEHTHOCT] OpraHi3My rnepeOyBaloTh Ha JOCUTh CTAOLUIBHOMY PIBHI, 32 YMOB
TICUXOEMOIIIMHOTO CTPECYy AEMOHCTPYIOTh 3MIHH, II0 HE BUXOMATH 32 MEX1 TOMEOCTAaTHYHOL
HOpMHU. BinHOBHUI mepion TpuBae 3a3BuUYail He OUIbIIe ABOX THXHIB (Tabdin.l). Pounb
MICUXOEMOIIMHOIO HAaBaHTA)KEHHsI BUKOHYBaJIa 3MMOBa €K3aMeHallliiHa cecis, KOTpa TpUBaJla
B CEpPEIHbOMY OJIMH-/IBa THXHI 1 BKJIIOYaJla HE MEHUIE TpboX icnuTiB. HasBHICTH cTpecoBoi
CUTYyalli MATBEpAXKYBaJIacsd 3pOCTaHHSAM PIBHS KOPTHU30Jy y nepudepuuHiii kposi Buie 700
MMOJIB/JI.

VY MemKaHIlB TepUTOPid, 3a0pyAHEHUX PATIOHYKIIIIaMH, 32 BIICYTHOCT1 10JaTKOBOTO
MICUXO0EMOIIIHHOTO HaBaHTa)KCHHS, CIOCTEPIraeThCsl epepo3MnoALT MOKa3HUKIB
Hecnenu(pIUHOro IMYHITETY Ha KOPHUCTh MOJIMOP(HOSAEPHUX HEUTPOQUIIB, CTATUCTUUYHO
JOCTOBIPHE 3HM)KEHHS IMOKAa3HUKIB (PYHKLIOHANBbHO 3putMX T-niMdouuTiB 3 peHorunamu
CD3+ ta CD5+, BiZHOCHOI Ta 3arajibHO1 KUIBKOCT1 XennepHux T-1iM@ouuTiB 3 GeHoTUom
CD4+, imyHoperynstopHoro iHgekcy CD4+/CD8+ ta piBHS NpUPOJHUX KUIEpiB 3
¢enorunniom CD16+. ToOro, HasBHI TUNOBI HACIIAKUA CTpPEC-HAYKOBAHUX 3MIH
IMyHOpeakTHUBHOCTL.  TakoX  crmocTepiraerbCsi  3pOCTaHHA  PIBHS ~ CHPOBATKOBHX
imynornobyninie  (IgG  ta IgM) Ha ¢QoHi BIACYTHOCTI BHpa)XeHOi JAMHAMIKU
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AHTUTUIONPOAYKYIOUUX KIIITHUH,

onpoMineHHs [1].

II0 BBAXalOTbhCSl JOCUTh CTIMKUMU JI0 CTpecy 4H

Taomums 1

HasiBHICTH OCTOBIPHUX 3MIH IOKA3HUKIB Y 0OCTEKEHHUX Ta TPUBAIICTH BITHOBHOTO
nepioy 3a yMOB Jiii CTpecoBUX (PaKTOpIB

MerkaHiii TepuTopiit
Kontpouss HH1 TepHTOpIH,
3a0pyIHEHHUX PaTIOHYKIIIIaMU
. % % . % % .
CrpecoBuit . .| TpuBamicTp . .| TpuBamcTp
[MOKa3HUKIB, | OKA3HUKIB, | . [MOKa3HUKIB, | OKA3HUKIB, | .
¢bakrop . BITHOBHOTO . BITHOBHOTO
10 3a3HAJIM | 110 BUHIILIN . 10 3a3HAJIM | 110 BUHIILIN .
. . nepioay . . nepioay
JOCTOBIPHUX | 32 MEXI . JOCTOBIPHUX | 32 MEXI .
. (nHiB) . (nHiB)
3MIH HOPMHU 3MIH HOPMHU
di3uyH1
24% - 1-2 36% - 1-2
HABaHTaX.
[Icnxo-
eMOIIiiH1 32% — 7-14 64% 28% 14-28
HABaHTaX.

BusiBneHi 3aKOHOMIPHOCTI MiATBEPKYIOTh, IO XPOHIYHUNA BIUIMB MallUX J03
10HI3yIOUOTO BUIIPOMIHIOBAHHS PEAJI3YETbCSI B OCHOBHOMY Ha pIBHI KIITUHHOI JIAHKH
IMyHITETY, IMYHOCYNpecis $KOi JO IEBHOI MIpU KOMIIEHCYETbCA IIOCHJICHHSM pIBHS
CHUPOBATKOBUX IMYHOTJIOOYINIHIB. EQEKT y3rokyerbcs 3 JaHUMHU JITepaTypd PO BUILY
YYTJIMBICTh JI0 CTPECOBUX BIUIMBIB y 3arajibHOMY, Ta paAlalliiHOrO0 YMHHHUKA 30KpeMa, came
T-nimdoruTi, 30Kpema, ix xeanepHoi cyonomysmii [3; 4].

3a yMOB J0OJaTKOBOTO BIUIMBY IICUXOEMOLINHOrO CTpecy y JAaHol TIpymnu
CIIOCTEPIra€ThCsl MPUTHIYEHHS MOKAa3HUKIB CHEHU(IYHOrO IMYHITETY (3 BHXOJIOM 3a MEXI
(1310JI0TTYHUX TOMEOCTATUYHUX HOPM), HAWOUIbII BUpPAKEHE MPU KOMOIHAILISIX T€HETUYHUX
mapkepiB kpoBi O(I) uu B(IIl), Rh-, Hp2-2. TpuBanicte BiAHOBHOIO mepiony y OaraTbox
o0CTeXEHUX IMepeBulllyBaia Tpu TWxHI (Tabm. 1). OTpumani JaHi Y3TOJUKYIOThCSA 13
CHOBIIIEHHSMU MPO IMYHOJIOIIYHI HACIIIKM EMOLIMHUX CTPECiB Ta NP0 BKIIOYEHHS Y
peryIsiiio IMyHOpPEeaKTUBHOCTI TeHeTHYHUX (akTopiB kpoB.i [1; 2; 9; 10].

[TomipHi (i3uuHI HABaHTAXKEHHS, 3YMOBJECHI 3aHATTAMH (IBUYHOIO KYJIBTYpOIO,
3YMOBJIOIOTh Yy BCIX OOCTEXEHUX, HE3aJIKHO BIJ MICHSA MPOXKUBAHHS YU T'€HETUYHOL
KOMIIOHEHTH, MOMIPHY JWHaMIKy IIOKa3HUKIB IMYHHOI CHCTEMH, sIKa KOMIIEHCYEThCS
MPOTATOM KOPOTKOTO Tiepioay vacy (tabm. 1).

BucnoBku
TakuM 4YMHOM, OCHOBHUM IMYHOJETIPECAHTOM CTPECOBOI MPUPOJN € XPOHIUHUMN BIUIUB
Maliux 103 pajialli, 4yTJIUBICTh 1O SIKOTO 3HAYHOKI MIPI0O BU3HAYAETHCA TE€HETHUYHUMU
¢akropaMM Ta HaSBHICTIO IICUXOEMOLIMHOTO HaBaHTaXeHHs. IluTaHHA BUBYEHHS
KOMIIEHCATOPHUX MEXaHI3MIB y BIIMNOBIb HAa €K30T€HHI CTPECOBI YMHHUKH 3aJIULIAETHCS
BIIKPUTUM 1 CBIIYUTH MNPO HEOOXIAHICTh MOJANBIIOr0 IMYHOJOTTYHOIO MOHITOPHUHTY,
0co0JIMBO, cepes 0ci0, 10 3a3HaIM XPOHIYHOTO BIUIMBY MaJIUX J103 paiallii.
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Summary. Sokolenko V.L., Sokolenko S.V. Influence of stress factors on immune system.

Introduction. To common environmental factors that cause the dynamics of indicators of
natural resistance, we can refer stress of diverse nature. Contamination of large areas with
radionuclides due to the Chernobyl accident is considered to be an additional stress factor for the
population of Ukraine. If we take into consideration possible psycho-emotional stress, the synergistic
interaction of expressed immunosuppressants can be predicted.

Purpose. The aim of this research is to determine the changes of natural resistance in the
conditions of individual and combined influence of stress factors.

Methods. The examined were divided into two groups: residents of radiation free areas
(control group) and the inhabitants of the areas of enhanced radiation monitoring. We evaluated the
impact of additional emotional and physical activity at physical training lessons during studying at the
University, the role of immunogenetic factors of blood in the functioning of immune system, and the
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length of the recovery period. Indicators of cellular immunity were determined by immunophenotyping
and dyeing on Romanowsky-Giemsa. The level of immunoglobulins in blood plasma was determined
by radial immunodiffusion on Mancini. Haptoglobin phenotype (Hp) was determined by
electrophoresis in starch gels. To assess blood groups on ABQ system we used hemagglutinating blood
serum. To assess the phenotype of Rh factor, a quick test of determining Rh-groups was used.

Results. We have found that examined from radiation free areas have quite stable natural
resistance indices, and under conditions of emotional stress demonstrate changes that don't go beyond
homeostatic norm. Recovery period is within two weeks. In residents of territories contaminated with
radionuclides, there can be observed a redistribution of indices of nonspecific immunity in favor of
polymorphonuclear neutrophils, a statistically significant decrease of functionally mature T-
lymphocytes with phenotypes CD3+ and CD4+, immunoregulatory index CD4+/CD8+ and the level
of natural killer cells with phenotype CD16+. Also, an increase of serum immunoglobulin (IgG and
IgM) level is observed on the background of the absence of strongly pronounced dynamics of
antibody-forming cells. Under conditions of influence of psycho-emotional stress, in this group we
observe the indicators of specific immune suppression (going beyond the limits of physiological
homeostatic norm), the most pronounced at certain combinations of genetic markers of blood. The
duration of the recovery period of examined is more than three weeks. Moderate exercising at the
lessons of physical education and trainings, cause in all patients, regardless of their place of
residence or genetic components, moderate dynamics of immune system indices, compensated during
a short period of time.

Conclusion. Thus, the main immunosuppressant of stressful nature is the chronic effect of low
doses of radiation, while sensitivity to this effect is significantly determined by genetic factors and
emotional stress.

Keywords: stress factors, ionizing radiation, immune system, genetic blood system
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