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AKTUBHOCTb UHTEP®EPOH-MHOYLUUPYEMOIO ®EPMEHTA 2',5'-OJNTIUTOAOEHUJIAT -
CUHTETA3bI B NIMM®OUNAHbBLIX KITETKAX CENE3EHKU KPbIC NMPU OENCTBUM
NOHU3UPYIOLLEIrO U3NTYYEHUA N MUKPOIPABUTALIUU

KomnaHney U.B., Yalika B.A. Jlaspoea K.B., OcmanyeHko J1.U.

KuneBckuin HaunoHanbHbIN yHUBEPCUTET MMeHU Tapaca LLieByeHko, Y4eOHOo-HayYHbIN LLeHTP «IHCTUTYT
6uonoruunx», Knes,YkpanHa

MMMyHHas cuctema sBnsieTcs ogHoW M3 Haubornee 4yBCTBUTENbHBLIX K LENCTBMIO PasHbIX
XUMMYECKMX U hmandeckmnx cpaktopoB [1]. OcobeHHbIV MHTEPEC NPeaCcTaBnseT U3y4YeHne BInAHUS
Ha KroYeBble MokasaTenn UMMMyHUTeTa akTopoB TpaHCOPMUPOBAHHOW Cpeabl, Takmx Kak
MUKpOrpaBuTaLusa W MWOHU3Mpylolee wusnydyeHne. CywlecTBylOT [aHHble 00 aktvBaumm T-
KNeToO4YHOro MMMYHOro OTBETa B YCMOBUSIX KOCMMYeckoro noreta [2]. B obecneyeHnn MMMYHHOMO
OTBEeTa OAHO M3 KITYEBbLIX MECT 3aHUMalT UMHTEPdEPOHbI - LUUTOKUHbLI, KOTOpbIE NpoayumnpyTcs
numcongHbIMM - KNeTkamMn U BbIMOMHSIT  Uenbii  psa  yHKUMA  (NPOTUBOBMPYCHas U
aHTUnNponudepaTMBHas 3almTa, UMMyHHas akTMBaums, 3anyck anonTtosa v ap.) [3]. NHTepdepoHsl
| TMNa NHAYLMPYIOT CUHTE3 B KreTkax bepmeHTa 2',5'-onvroageHunaT-cuHTeTasbl, KOTopas B CBOO
oyepelb CUHTE3MpyeT OAWH W3 BTOPUYHLIX MNOCPEOHUKOB CUCTEMbl WHTepdepoHa - 2'.5'-
onuvroageHunar. AKTMBHOCTb 2'.5'-onuroageHuvnar-cuHTeTasb! ABnseTcs nokasaTtenem
PYHKLMOHANLHOrO COCTOSAHUA NUMMONAHbLIX KreTok. [lokasaHo, 4To STOT (pepMeHT npuHUmaeT
yyacTMe B Takux Mpoueccax, Kak peakuusi KIeTOK Ha BUPYCHYI WHMEKUUo, U3MEHeHune
rOpMOHanbHOro craTtyca, onyxornesbi pocT [4]. He n3y4yeHo, kaknm obpasom OyadeT pearvpoBaTb
cuctema WHTepdpepoHa Ha AenctBre (PaAKTOPOB KocMuyeckoro noneTa. Llenbto gaHHon paboTbl
ObINO M3y4nTb aKTUBHOCTL 2',5'-onuroageHunar-cuHteTasbl (2',5-OAC) B numdoumTax ceneseHku
KpbIC Mpu eACTBUX MOOENMPOBAHHON MUKPOrpaBnTaLmnn, a Takke MOHN3UPYIOLLLEro U3NyYeHns.

Kpbic obnyyann Ha yctaHoBke PYM-17 B gosax 0,5 i 1 'p, yepe3 12 4acoB npoBOguMIu
JekanuTtauuo, Bbidenanu cnneHouutbl. [na cosgaHua MoOenvpoBaHHOW MUKporpasBuTauuu
XMBOTHbIX KMUHOCTATUpOBanu Ha knuHoctaTe “Lukn-2” B TedyeHne 60 MWH, OCyLLecTBNANU
9BTaHa3n0 WU BbLIGENANU ChneHounTbl. V3onupoBaHHbIE CMMAEHOUMUTbI WMHKYOMpoBanu in vitro ¢
iHOyKTOpamun uHTepdepoHa: uuknodgepoHom, nonu(l)-nonn(C) n TUNOPOHOM B KOHUeHTpauun 20
MKr Ha 10° kneTok / Mn B TeueHue 17 u. B AKCTPaKTe CnfeHoUNTOB onpeaenany akTMBHocTb 2',5'-
OAC.

[MokasaHO yMeHLLeHMe KONUYECTBa XXMBbIX CMNIIEHOUUTOB Kak Npu AeACTBUM MUKPOrpaBuTaLum,
Tak M npu obnyyeHun. AktuBHocTb 2',5-OAC B cnneHouuTax KpbiC, KOTOpbIX MOABepranu
KNUHOCTATMPOBaHMIO, yBenudmBanack Ha 40 %. WHkyGauust KNeTok ¢ MHAYKTOpaMu MHTepdgepoHa
npuBoAMNa K BO3pacTaHU0 akKTUBHOCTN dpepMeHTa OTHOCUTENBHO KIETOK, KOTOpble UHAYKTOpaM He
obpabaTbiBanuck. Cnegyet OTMETUTL, YTO NPUPOCT aKTMBHOCTU ObiN Hanbornee BblpaXXeHHbIM A5
WHTaKTHbIX  >KUBOTHbIX CPaBHUTENbHO C MOABEPrUMMUCH  KNMHOcTaTupoBaHuiwo. Cpegm
NCCreaoBaHHbIX MHAYKTOPOB Hanbonee addeKTNBHBIM ObifT TUONTOPOH.

Mpn un3yyeHMn [OEVNCTBUSI PEHTIEHOBCKOrO M3My4YeHMs Ha KpbIC ObIIO YCTAHOBIEHO, 4TO
aktmBHocTb 2',5-OAC B cnneHouutax nosbiwaetca Ha 80 % npu o6nyyeHun B o3e 0,5 p u
HaxoOUTCs Ha YPOBHE KOHTpons npu obnydeHun B fo3e 1 [p. MHKkyGaumsi cnneHouuToB C
WMHOYKTOpaMU MHTepdepoHa NpUBOOMUT K YCUMNEHUIO CTUMYNAUUN DEPMEHTATUBHOW aKTUBHOCTU.
HelictBne uWHOYKTOPOB Hambornee addeKTMBHO npu OONy4YeHMM XUBOTHBIX B Jose 0,5 Ip.
MakncmanbHbI  NPUPOCT  MCCreadyemoro nokasatensa HabnmwpgaeTca npy uHkybauum cC
uuknogepoHom Anis 060ox fo3 06nyyeHus.

Takum o6pa3om, MokasaHO, 4YTO MPU BO3AEWCTBAM MMUKPOTPaBUTALUM U PEHTEHOBCKOMO
o6nyyeHnsa B po3ax 0,5 um 1 p B nMdOMOHbIX KNEeTkax CeneseHKU KpbIC CTUMYIMpyeTcs
aKTMBHOCTb OZHOIO M3 KINOYEBbIX (DEPMEHTOB CUCTEMbI MHTEpdepoHa - 2',5-OAC. Bo3MOXHO, 3TO
NPONCXOAUT B pe3yrnbTaTe akTMBaLMU KIETOYHbIX MPOLECCOB CUrHaNbLHOW TpaHCAYyKUUKU, KOTopble
WHUUMNPYIOTCA UHTepdepoHOM. BeposaTHO, B AaHHbLIX YCIOBUSAX WHAYLUMPYETCH CUHTE3 3TOro
uutoknHa. Cnenyet npeanonoXuTb, YTO BbISBIIEHHOE HaMu MOBbLILLIEHWE aKTMBHOCTM dhepMeHTa
SABNAETCA KOMMEHCAaTOPHOM peakunen num@ounTOB Ha [OEeNCTBUME CTPEeCcCOoBbIX (HaKTOpOoB
TpaHchoOpMNpOBaHHOM cpeabl.
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I/IsyquVle BITNAHNA (bl/l3|/|‘-IeCKI/IX (baKTopOB Ha nokasarternenn UMMyHuUTeTa, B TOM 4Yucrne n Ha
cucremy I/IHTep(bepOHa, NO3BOJIUT BbIACHUTb MEXaHW3Mbl, MO KOTOPbIM peanudyetcd peakuund
I/IMMyHHOIZ CUCTEMbI YerioBeKa Ha AencTeune yCﬂOBMIZ KOCMM4YeCKOoro noneta.
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The immune system is one of the most sensitive to the action of different chemical and physical
factors [1]. The study of the influence of transformed environment factors on the key parameters of
immunity (microgravity and ionizing irradiation) is of a great interest today. It was shown that the T-
cell immune response is activated in conditions of space flight [2]. The intererons play the key role
in immune response realization. They are cytokines produced by lymphoid cells and accomplish
quite a number of functions: antiviral and antiproliferative defence, immune activation, apoptosis
initiation, etc. [3]. Type | interferons induces the synthesis in the cells of the enzyme 2',5'-
oligoadenylate-synthetase. It synthesizes 2',5'-oligoadenylate - one of the second messengers of
the interferon system. 2',5-Oligoadenylate-synthetase activity is the index of lymphoid cells
functional state. This enzymes was shown to take part in such processes as cells reaction on viral
infection, the change of hormonal state, tumor grouth [4]. The response of interferon system on
space flight factors action isn't studied yet. The aim of this work was to investigate the 2',5'-
oligoadenylate-synthetase activity (2',5'-OAS) in rat spleen lymphocytes under the action of model
microgravitation as well as ionizing irradiation.

Rats were irradiated the instrumentality of X-ray equipment “RUM-17" at doses 0,5 and 1 Gy.
Animals were decapitated in 12 hours and spleenocytes were than isolated. For the purpose of
model microgravity generation animals were clinostated by the clinostat “Cycle-2” during 60
minutes, than euthanasia was carried out and spleenocytes were than isolated. The isolated
spleenocytes were incubated with interferon inducers: cycloferone, poly(l)-poly(C) and tilorone in a
concentration of 20 micrograms per 10° cells per milliliter during 17 hours. The 2',5'-OAS activity
were determined in the extract of spleenocytes.

The decrease of living spleenocytes quantity was shown both under the action of microgravity
as well as irradiation. The 2',5'-OAS activity in spleenocytes of clinostated rats increased on 40 %.
The incubation of cells with interferon inducers caused to the rise of enzyme activity relative to the
cells that weren'’t treat with inducers. It should be noted that the augmentation of the activity was the
most expressed in the cells of intact animals comparative to those which were clinostated. Tilorone
was the most effective among all investigated inducers.

The action of X-ray irradiation on 2',5-OAS activity in spleenocytes was studied. It was
established that it increases on 80 % at a dose of 0,5 Gy and turns up the control level at a dose of
1 Gy. The incubation of spleenocytes with interferon inducers causes the intensification of enzyme
activity stimulation. The inducers action was more effective in conditions of irradiation at a dose of
0,5 Gy. The maximal acceleration of the investigated parameter was observed at incubation of cells
with cycloferone for both doses of irradiation.
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Thereby, it was shown that the activity of 2',5-OAS (that is the one of the key enzymes of

interferon system) is stimulated under the action of microgravity and X-ray irradiation. It may occur
consequently to intracellular signaling activation, initiated by interferon. Probably, the synthesis of
this cytokine is induced in such conditions. It may be assumed that the revealed increase of enzyme
activity is the compensatory reaction of lymphocytes on the action of transformed environment
action.

The study of the influence of physical factors on immunity parameters particularly the

interferon system will allow to clarify the mechanisms of the reaction of immune system on space
flight conditions.
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