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BO3PACTHAA OUHAMUKA PACMNPEOENEHUA TPAH3UM
b-COOEPXALLUX KINETOK B NEPUPEPUYECKUX MMMYHHbIX
OPIAHAX KPbIC NP XPOHUYECKOM CTPECCE

M.IO. KanutoHosa, A.U. KpatowkuH, H.A. MypaeBa, O.B. ®epopoBa, A.A. HectepoBa
Kagbedpa eucmonoeuu, ambpuonozuuu yumorsnoauu;
kaghedpa aHamomuu Yenoseka Bon MY

B cratbe aHanu3npyeTcs BNusiHNue XpPOHNYECKoro cTpecca Ha pacnpeaeneHue NK-kneTtok B KOMnapTMeHTax cene-
3€HKKN U nwmcbamqecxmx y3NnoB 3KCMEepUMEHTanbHbIX XXUBOTHbLIX B PA3JIMYyHble BO3PaCTHbIe NMepuoabl paHHero noctHa-
TanbHOro OoHToreHesa. llokasaHa AuHaMUKa CTPEeCcc-accoLuMnpoBaHHbIiX U3MEHEHUIA WMMYHHbIX napameTpoB, OTHOCSH-
WNXCA K BPOXAEHHOMY UMMYHUTETY.

Knodeenie criosa: XpOHUYECKNIA CTPECC, UMMYHATET BpOXAEHHbI, NK-kneTkn, rpanaum b, ceneseHka, numdartu-
4eckue yanbl, paHHWI NOCTHATaNbHLIA OHTOreHes.

AGE-RELATED DISTRIBUTION OF GRANZYME B;POSITIVE
CELLS IN THE RAT PERIPHERAL IMMUNE ORGANS UNDER
CHRONIC STRESS CONDITIONS

M.Yu. Kapitonova, A.l. Krayushkin, N.A. Muraeva, O.V. Fedorova, A.A. Nesterova

Abstract. Impact of the chronic stress on the NK cells distribution in the spleen and lymph node compartments of
the experimental animals is under evaluation. Age-related dynamics of the stress-associated changes of the innate im-
mune parameters is presented.in the paper.
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CTpecc okasblBaeT MOLUHOE BO3AEACTBME Ha  KouAam, W K ONUoUAAM, YPOBEHb KOTOPLIX NpuU Aei-
WMMYHHBIA CTaTyC OpraHuama, Bfusis Ha pasHble  CTBUM CTPECCOPOB 3HAYMTErLHO BO3pacTaerT, U pea-.
3B€Hbst UMMYHHOrO OTBETA, OfHAKO, HECMOTPSA Ha  TUPYIOT Ha CTUMYSIALMIO CUMMNATUYECKOR HEepBHOIA
MHOFOUUCNEHHOCTb MCCNefoBaHMin B obnactu HeWw-  CUCTEMbI, akTUBUPYEMOIA Npu cTpecce [7].
POUMMMYHO3HAOKPUHONOIN B nocnegHue roabl, Ao NK-kneTkun ABNSOTCA OCHOBHbLIM KOMMNOHEHTOM
CUX MOp eAMHOro NOHUMaHUA xapakrepa W Hanpas-  BPOXAEHHOro UMMYHWUTETA, O4HAKO OHU PETYNUPYIOT
NEHHOCTU CTPEeCcC-acCoUMMPOBaHHbLIX WUMMYHOMOAY- W aAanTauuoHHbIA UMMYHHbIA oTBeT. OHM ocyLlecT-
NAUMOHHBIX cABMroB He pocTurHyto [1, 2]. Coxpa- BRAIOT paHHMIA KOHTPOMNb pennukauuu Bupyca c no-
HAKTCA NPOTUBOPEYNA B UHTEpPNpeTauun pesynbta- MOLb NepdOPUH-ONOCPEAOBAHHOIO MEXaHU3Ma,
TOB BO3AENCTBUS pasHbiX BUAOB CTPECCA HA BPOX-  MMEKT BOSMOXHOCTb MUMPMpOBaTh B o4var MHMeKumu
AeHHbIA UMMyHUTET. Tak, oaHWM wuccrneposatenu U rmbHYTb anonTo3oMm BCkope nocne uHouuuposa-
MoKasbiBalT, YTO OCTpbIA CTpecc cTumynupyeT Husa. MnasHas dyHkuma NK-knetok — aTo cekpeuust
BPOXAEHHbIA UMMYHHbIA OTBET, BIIMAA Ha aKkTUB-  LUUTOKMHOB W NpsAMas UMTOTOKCWYHOCTb. [paHynbl
HOCTb HeulTpodunos, Mmakpodaros n NK-knetok, uuTOnnasmbl akTMBUpoBaHHbIX NK-knetok v unto-
a XpPOHWYECKUIA CTpecc okasbiBaeT AU dEPEHLUpPO-  TOKCMYECKUX NUMMAOUNUTOB coaepxaT nopoobpa-
BaHHOE [eicTBWE Ha, pasHble 3BEHbA WUMMYHHOrO  3ylowuii 6enok nepdoprH 1 HECKONBbKO FOMONOrMYHbIX
OTBETa: TOPMO3ALLEE — HA HENTPOMUNbl U akTUBU-  cepuH-npoteas (rpaHsaummoB) [8]. [aHHble 0 BAUAHUK
pytowee — Ha NK-knetku [10]. Jpyrue uccriefosa-  CTpecca Ha UMMYHHbIA OTBET pacTyLUero opraHnama
TENnn AEMOHCTPUPYIOT CHKeHne akTuBHocT NK-kne- B nuTepaType eAMHUYHbI U BbINOSIHEHBI B OCHOBHOM
TOK U UX YACNa, @ TakKe aHTUreH-npeseHTupyowen C NPUMEHEHUMEM WMMYHONOrMYECcKUX MEeTOAOoB WC-
CNOcoBHOCTN MOHOLIUTOB B CENie3eHKe, YTO CBA3bi- CNEeAOBaHWSA, HE MNO3BOMNSAIOWMX OLEHUTb UMMYHO-
BalOT C NOBbILLIEHHbIM YPOBHEM KOPTUKOCTEPOMAOB  MOAYNALMUOHHbIE W3MEHEHWs C y4eToMm Komnap-
[4, 17]. B NpOTUBONOMNOXHOCTb 3TOMY APYrMMU aB-  TMEeHTanusauun MMMYHHbIX opraHos [7, 9, 18].
Topamu nokasaHo ysenuyenue yucna NK-kneTok
B CeneseHke npu crpecce [6] C OAHOBPEMEHHbLIM LUENb PABOTbI
CHWXEHNeM ux aktusHocTw [12]. Bonpeku scemy U3yuntb BnnsHUE XPOHUYECKOro CTpecca Ha
3TOMY GbINO NPOAEMOHCTPUPOBAHO, YTO KOJIMYECTBO  AWHaMWUKY rpaHaum b-copepxallux KrneTok, cBa3aH-
NK-kneTok B ceneseHke npu OCTPOM UMMOBUMU3a-  HbIX C €CTECTBEHHbIM WMMMYHOreHe3oM, B Komnap-
UMOHHOM CTPEecCe He MEHSIETCSl, HECMOTPS Ha TO, TMEHTaxX CENe3eHKN pacTyLyMX 3KCNepUMEHTanbHbIX
4YTO OHW COAEepXaT peuenTopbl U K FMIOKOKOPTU-  KUBOTHbIX.
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METOOUKA UCCNEOOBAHUA

B pabote ncrionb3oBaHo 36 akcnepumeHTanb-
HbIX XMBOTHbIX — GenbiX KpbiC nopofbl Sprague
Dawley Tpex BO3pacTHbIX rpynn. rpyAHoOro, noacoc-
HOro U MHdaHTHOro nepuoaocs (14, 21 n 30 axHed or
pofly COOTBETCTBEHHO) Mo 12 KWMBOTHLIX B rpynne.
Kaxpas BO3pacTHas rpynna nogpaspenanacb Ha
2 MoArpynnbl; 3KCNEPUMEHTANbHYIO U KOHTPObHYO
no 6 XVBOTHbLIX B nogrpynne. SkcnepMmMeHTanbHble
XWBOTHbIE NOABEpranuch LEWCTBUIO XPOHWYECKOro
UMMEpPCUOHHO-UMMOBUNU3aLmorHoro crpecca [16]
Ha nNpoTsXeHun 7 AHen no 5 YyacoB exefHEeBHO. Mo
OKOHYaHUW MOCNEeQHEero ceaHca CTpecca XUBOTHbIX
3abusany non 3UPHBIM HapPKO30M, U3Brekany,
B3BELUMBANK 1 hukcuposany HopManmHom opraHbl
WUMMYHHOA W SHIOKPUHHOW CUCTEM (CENE3EHKy, TW-
MYC, HaANOYEYHMKMN), MAKPOCKOMMUYECKY OLIeHUBamM
TalKe COCTOSIHWE CNU3UCTON OBOSOUKM Xenyaka.
MapaguHoBLIE CpPe3bl OpraHoB OKpalluBanu rema-
TOKCUIUHOM W 903UHOM. [lOMOMHUTENbHO CepuitHble
cpesbl CerneseHkn okpalumsanit UMMYHOTUCTOXUMU-
YECKN MbILLMHBIMU NPOTUBOKPLICUHBIMWU @aHTUTENaMN
k CD3 (clone 1F4, “Serotec”), MbILLUMHBIMU NPOTUBO-
KpbiCUHbIMM aHTuTenamu k CD8 (knoH MRC OX8,
“‘Serotec”), MbILUMHbIMU @HTUTENAMM K rpaHsumy b
(knoH GB7, “Serotec”). PacnpeneneHue rpaHaum
B-MMMYyHOpeaKTUBHbIX KMETOK oueHuBanu ¢ nomo-
Wbl UMUOX-aHanu3a ¢ NpUMEeHeHuem nporpammbl
"Image Pro+" (mukpockon "NIKON Eclipse E200",
kamepa "Nikon Coolpix 995", AnoHus).

PE3YIbTATbI UCCINELOBAHUA

U X OBCYXOEHUE

MpoeeaeHHoOe UccnefosBaHue nokasano, 4To
y BCEX 3KCTMEPUMEHTAlbHbLIX JXWBOTHBIX TPEX BO3-
pacTHbIX rpynn OTMEYalTCA: akuuaeHTanbHas WH-
BOMIOLMA TUMYCa U CeneseHkn, runeptpodus Haa-
NOYEYHUKOB U 3PO3UBHbIE MOBPEXAEHWUS CIIN3UCTON
obonoukn kenyaka. MukpocKonu4eckn B CerneseHke
BbISIBMEHbl XapakTepHble A1t XPOHWYeCcKoro CcTpec-
Ca WHBOJIOTUBHbIE U3MEHEHUA, NPosBNAOLLMECH
B rUnNonnasvu 6enoi nynbnbl. yMeHblIeHN ee 00b-
eMa, CHUXEHUM uncna nuMdOonaHbIX y3enkos, npak-
TUYECKW MONHOM WCYE3HOBEHWU TrepMUHaTUBHbLIX
LIEHTPOB, CYXEHUU BHYTPEHHEHA W HapYXXHOW 30HbI
nepuapTepuanbHblx TMMMONAHBIX BRaranuily (MANB),
YBENMYEHM YACTOTbI anonTo308 NUMQONAHBIX Kne-
TOK HE TONbKO B NMMMONAHBIX y3enkax, Ho U MAINB,
CY)XEHUV MaprHarnbHoi 30HbI (pUC. 1). B numdaru-
YeCKWUX yanax SKCMEepUMEHTamNbHbIX XUBOTHBIX OT-
MEYanoch CyXeHue KOpKOBOro Bellecrsa u napa-
KOPTMKANbHOW 30HbI, YMEHbLUEHWE UX KNETOYHOCTH,
yMeHbLUEeHWe Yncna v Aecopmaums numgonaHbIX
y3€mKoB M repMUHaTUBHbBIX LIEHTPOB (nocnefHee
cnpaseanvBo Ana craplied BO3PACTHOWN rpynribl),
yBENUYEHne Yucna anonTosos Kak B numconaHbIX
donnukynax, Tak u B napakopTuKanbHOW 30He
(puc. 2).

CD8+ vMMyHOpeaKTUBHblE KIETKU MpuUcyTcT-
BOBArM Y KOHTPOIbHBIX XKMBOTHBLIX BCEX BO3PACTHBIX
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rpynn npevwmyuwiectsedHo B [MAJIB ceneseHkn u na-
PaKopTUKanNbHON 30HEe NUMMpaTUYecKnx y3nos
(puc. 3, 4). sBecTHO, YTO JaHHbI Mapkep akcnpec-
CUPYIOT HE TOMbKO LMUTONUTAYECKUE NUMEOLMUTHI,
[BOAHbIE MNO3UTUBHBIE NUMMOLUTLI, HO U NPUMEPHO
nonosuHa NK-kneTok [13], xoTd nocrnegHue, B oTnu-
yne OT LUUTOTOKCUYECKMX NTUMMOLIUTOB, HE JKCNpec-
cupytoT T-kneTouHbld mapkep CD3+ [3, 5,]. 'paH3um
B-no3nTUBHBLIE KNETKU Y KOHTPOSbHbIX XMBOTHbIX
NPUCYTCTBOBANMU Kak B KpacHomn v 6enoit nynbene, Tak
W MapruHanbHOR 30He ceneserku (puc. 5, 6). B num-
haTUYeCKnX yanax KOHTPOSbHbIX XUBOTHbBIX UX YWC-
no 6bino upessblMaitHo mano. CTpecc 3Ha4YnTeNnbHO
N3MEHSIN KOMUYECTBO WM pacnpenerieHne rpaHsmm
B-NMo3UTUBHLIX KINETOK B CENE3eHKe, U 3TO U3MeHe-
HWe MMeno CBOK cneunduky B pasnnyHbliX Bo3pac-
THbIX rpynnax (puc. 7, 8).

Tak, B Mnajluen BO3pPacTHOW rpynne rpaHanm
B-KMeTkM MpaKkTUYeckn MOMHOCTbIO ucyesanu u3
MapruHanbHoA 30Hbl U 6enoit nynbnbl, OLHAKO CO-
XPaHAMUCb MENKUMU KOHrromeparamy unu pacce-
SHHBIMW B KpacHow nynbne. B cpeaHeil BO3pacTHOM
rpynne B MapruHarnbHOW 30He WMMYHOpeaKTUBHbIE
KNeTKU TakKe npakTU4ecku OTCYTCTBOBaNW, OAHaKO
edVHWYHbIE KINETKM coxparanuch B 6enoii nynene —
B KpynHbIx [AJIB, @ UMEHHO B HAPYXXHOW UX 30HE Ha
rpaHuLe ¢ MapriuHanbHoi 30Hoi. B kpacHow nynene
YuCNo rpaHsnM B-NO3UTUBHLIX KNETOK Takke 3aMeT-
HO cHmXanocb. B cTaplueit BO3pacTHOW rpynne
YyMEHbLUEHWE YNCia UMMYHOPEaKTVBHbIX KNETOK He
CTOMb BLIPAXEHO, Kak B MraaLlei u cpeaHei rpyn-
nax. COXpaHsnucb €AMHWYHble rpaH3um b-nosu-
TUBHbIE KNETKN B MapruHanbHOW 30He, B KPYNHbIX
n cpegHux MAJIB, B TO Bpems Kak KpacHoW nyrbne
YUCNO UX YMEHbLUANoCb HesHa4YuTenbHO No cpas-
HeHWUo ¢ KoHTponem. [pu 3ToM U Yy 3KCNEPUMEH-
TarnbHbIX, U Y KOHTPOSbHbIX XXUBOTHbLIX BCEX BO3pac-
THbIX rpynn uncrno CD8+ n CD3+ KneToK ObIno B He-
CKOMbKO pa3 Hwke, YEM YMCMO UMMYHOFUCTOXUMK-
YeCKM BbisIBNSIEMbIX rPaH3NM B-no3nTUBHBIX KIETOK.

MuoK-aHanMs B OCHOBHOM Nojrsepaunn Aat-
Hble, OBHapyXeHHbIE Ha Ka4eCTBEHHOM YpOBHE, [10-
NOMHUB X HEKOTOPbIMMK noapobHocTaAMU. Tak, yaenb-
Has nnowanb rpaH3um b-UMMYHOPEaKTUBHbLIX Kne-
TOK Y KOHTPONbHbIX XWBOTHbIX Gbina 4,8+/-0,51,
4.6+/-0,43 n 5,4+/-0,55 % B Mnagllen, cpenHewn
W cTapllen rpynnax CoOTBETCTBEHHO. Y akcnepu-
MEHTANbHbIX J>XMBOTHbIX BCEX BO3pacTHbIX rpynn
VMESIO MECTO CHIDKEHUE yAenbHON nroLaan nMmy-
HOPEaKTUBHbLIX KNEToK A0 3,1+/—0,30 % Yy >XUBOTHbIX
rpygHoro eospacta (p<0,01), Ao 2,9+/-0,27 % y xu-
BOTHbIX B Nepuod rnepexofa Ha CamoCToATeNbHOE
nutanue (p<0,001) u po 4,0+/-0,38 % y nepuny-
BepraTHbix ocobeit (p <0,05).

Takum obpasoM, NpoBEAEHHOEe KONU4eCTBEH-
HOE UMMYHOrMCTOXUMUYECKOE UCCNefoBaHne noka-
3ano Hannyue B CeNe3eHKe KpbIC BCEX Tpex M3ydeH-
HbIX BO3PACTHBIX TPYnn Hanuyve UMMyHOCynmnpec-
CUBHBIX U3MEHEHWI, KOTOpbIE Kacanucb napameTpos
ECTECTBEHHOro UMMYHUTETa — KonuuecTsa NK-kneTok
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Puc. 1. CeneseHka akCnepvMMeHTarbHOW KpbIChl
B BoO3pacte 27 OHew:

1- NPaKTU4YECKN NOJSIHOE UCYE3HOBEHUE MaprMHaanoﬁ
30HbI U paspeXeHune KNeTok B nepuapTepnanbHoi 30He; 2
— pe3koe ymeHblueHne obbema 6enoii nynbnbl; 3 — LEH-
TpanbHaAa apTepuona. OKp. reMmaTokCUIMHOM N 303UHOM.

YB. x100

Puc. 2. NlumdaTtnueckuii ysen akcnepumeHTanbLHon
KpbiCbl B BO3pacTte 27 AHeN:

1 — yBenu4eHne yucna anonto3oB B numdongHom con-
nuKyne; 2 — CHWKeHWe KNeTOYHOCTU KOPKOBOro BELLECTBA;
3 — kancyna; 4 — pacLUMpPeHHbIi MapruHanbHbIA CUHYC.
OKp. reMaToKCUIMHOM M 303UHOM. YB. X400

Puc. 3. CeneseHka KOHTPOSbLHOW KpbIChbl B BO3pac-

Te 36 aHen:
1 — aptepusa Genoit nynbnbl; 2 — UMMYHOPEaKTMBHbLIE
KneTku; 3 — mapruHanbHas 30oHa; 4 — MNAJIB. Okp. Ha CD8,

LOKp. reMaTokcunuHom. YB. x200

Puc. 4. JlumdaTnyecknin y3en KOHTPONbHOW KpbICh!
B Bo3pacTe 36 gHel:

1 — napakopTukarnbHas 30Ha; 2 — eAUHUYHbIE KNETKU B
KOPKOBOM BeLLUecTBe; 3 — WMMYHOPEaKTUBHbIE KNETKU.
MmmyHoructoxummuyeckoe okp. Ha CD8, aokp. remaTokcu-
nuHoM. ¥YB. X200
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Puc. 5. CeneseHka 27-4HEBHOT0 KOHTPOIIbHOIO K-
BOTHOrO:

1 — TepmuHansHas aptepuona; 2 — menkue MNMAJIB cene-
3eHKN; 3 — UMMYHOpeaKTUBHble KneTku. MimmyHorucro-
XUMUYECKoe OKp. Ha rpaH3um b, fokp. remaTtokcunu-
HOM. ¥YB. X400

Puc. 6. CeneseHka 36-4HEBHOIO KOHTPONBLHOIO »W-

BOTHOrO:

1 — rpaHaum B-no3uTuBHbIE KNETKW; 2 — Cenes3eHouYHble
TSk, IMMYHOrMCTOXUMUYECKOE OKP. Ha rpaHaum b, fokp.
remaTokcunuHom. YB. x400

Puc. 7. CH/XEHME YMcna UMMYHOPEaKTUBHBIX Kre-
Tok B 6ernoi nynene cene3eHkU XMUBOTHbIX nocne
XPOHUYECKOr0 BOAOVMMMEPCUOHHOMO CTpecca B BO3-
pacte 36 gHen:

1 — UMMyHOpPeaKTUBHbIE KNeTku; 2 — KpacHas nynbna; 3 —
TepMmuHansHas aptepuona; 4 — MAJB. UmmyHorucroxu-
MUYECKOe OKp. Ha rpaH3um B, AOKp. remaToKCUIMHOM.
YB. X200

Puc. 8. Peskoe CHWkeHWe 4yuMcna MMMYyHOPEaKTUB-
HbIX KNeTok B 6enoi 1 KpacHoi nynbne CeneseHku
JKMBOTHbIX MOCHe XPOHWUYECKOro BOAOMMMEPCUOH-

HOro cTpecca B Bo3pacte 27 AHEN:

1 — kancyna; 2 — UMMyHOpPeaKTUBHbIE KNneTkn; 3 — kpacHas
nynena; 4 — MANB. MMyHOrMCTOXMMUYECKOE OKp. Ha
rpaHaum b, Aokp. remaTokcunuHom. YB. x200
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B nepudepuyecknx UMMYHHbIX opraHax. OTu KneTku
BbISBMAMUCL TUCTOXUMUYECKM C MOMOLLbIO MOHO-
KNOHamnbHbIX aHTuTen npoTuB rpaHsuma b-copep-
XUMOro rpanyn atux knetok. NMomumo NK-kneTtok,
rpaH3umbl (CepuH-npoTeasbl) COAEpPXaTcs B LMTO-
nuTudeckux T-numcbouutax (LTJT), KoTopble skc-
npeccvpytoT mapkepsl CD8+ n CD3+. Cuyutaertcs,
4YTO npumepHo nonosuHa NK-KNeToK TaKke aKe-
npeccupyet mapkep CD8+ [13], ogHako Hawe wuc-
crnefoBaHWe nokasaro, 4To Aons rpaHsum b-nono-
XUTENbHBIX KNETOK B CENe3eHKe KpbIC BCEX U3Yy4eH-
HblIX BO3PAaCTHbIX FPYMmn 3HAYUTENbHO HUXE, YeMm
ponst CD8+ n CD3+kneTok; kpoMe TOoro, U3 nurepa-
TYPHbIX AAHHbIX W3BECTHO, YTO Y KPLIC B CeneseHke
B OTCYTCTBME aHTUreHHoun ctumynsauuu LTI ypes-
BblMaNHO MarouvucrieHHbl, U rpaHaum b+ knetku —
aTo, B ocHoBHOM, NK-kneTku [3, 5].

[MpoBedeHHOe wuccnenoBaHue nokasano, MTo
Hanbonee 3HauuTenbHOE CHWxeHue uucno NK-
KNeToK OTMevYaeTcs B fnepuoj nepexopa Ha camo-
cTosiTenbHoe nutaHue. WMaeectHo, yto NK-knetku
NPOABNSAIOT LUTOTOKCUYHOCTb MO OTHOLLEHUIO, npe-
Xae Bcero, K MHPULMPOBaHHbLIM BUpPYyCaMKn U onyxo-
NeBbIM KneTkam, cnefoBaTenbHo, UMEHHO B AaHHble
BO3pacTHble MNepuoabl OMacHOCTb CTPEecc-acco-
LIMMPOBAHHOIO CHKEHWSA NPOTUBOBUPYCHOrO M nNpo-
TUBOOMYXONEBOr0 UMMYHWUTETOB OCOBEHHO Benuka.
Mpu 3TOM, Npexae Bcero, XpOHUYECKNA CTPECe Bbl-
3blBAeT CcoAepXaHue WUMMYHOTUCTOXUMUYECKN Bbl-
asnsemolx NK-kneTok B MapruHarbHOW 30He, B KO-
TOpOA Npy PasBUTUU BUPYCHOW UHEKLUN NoaBns-
I0TCA NepBble UHVLMPOBaHHbIe KneTku [3, 5].

MonyyeHHble Hamu [faHHble npoTuBopedar
JaHHBIM  ApYyrux uccnegosareneil OTHOCUTENbHO
yBENUYEHUs aKkcnpeccun rpausuma b, gomm u ak-
TuesHocT NK-kneTok npu ctpecce [6, 9, 10, 12] unu
OTHOCUTENBHO HE 3aBUCHALLEro OT CTpecca Konude-
ctBa NK-kneTok nepucepnyeckux UMMYHHbIX opra-
Hax [7], uTO mMoxeT ObiTb CBSA3aHO B pPasnu4YHbIMU
MeTOANYECKUMM NoAXOAaMu, BuaaMu crpecca u BOS3-
pacTOM 3KCMEPUMEHTamNbHbIX XUBOTHbIX. Bblgensator
HECKOMbKO MexaHW3MoB CHkerus NK-kneTouHocTy
B ceneseHke npu crpecce: n3bbiTouHas rubens u us-
MEHEHHbIt Tpaduk KNeTok noj [LedAcTBreM
CTPeCcC-UHAYLMPOBAHHOrO MOBLILLEHUS  KOHLIEH-
TpaLuy rnioKoKOPTUKOUAOB, ONMOKAOB U afpeHep-
rMYECcKoW CTUMYNALUKM (B CBASM C YEM MNpumMeHe-
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HUE aHTaroHWCTOB-PEeLenToOpoOB K KOPTUKOCTEpPO-
Aam u onuoupam, a Takke B-agpeHobnokaTtopos
€cnocobHO BOCCTAHOBUTb CHUKEHHYIO LIUTOTOKCKY-
HOCTb 1 YucneHHocTe NK-kneTok) [11, 14, 18, 19].

3AKNMKOYEHUE

MonyyeHHble Hamu faHHble O BO3PacTHON Au-
HaMUKE napameTpoB BPOXLEHHOrO0 WMMYHHOrO OT-
BETa MOryT ObiTb yuTeHbl npu paspaboTke ne4ved-
HbIX TakTuK, NpeaoTBpalyalolux passuTtue crpecc-
accouMpoBaHHOW UMMYHOCYNNPECCUH.
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