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n aktmBauma NK-knetouHoro
NPOTMBOPAKOBOro MMMYyHUTETA

B pabote ganbHeBOCTOUHOrO nccnepoBartens, [NaBna Muxavnosnua TapakaHoBa
(Bradueocmok), AMeTonora-3KcnepTa, paccMaTprBaroTCA MeXaHU3Mbl
afanToOreHHoro, UMMYHOMOZYMPYHOLLErO, MPOTUBOPaKOBOTrO AeNCTBUA
bepMeHTaTMBHOIO rmapoamsata AasbHEBOCTOUHBIX MUAUN.

MNaBen MuxannoBuy TapakaHoB - [Maponnsat muanin n aktneauma NK-k1eTouHoro
NPOTMBOPAKOBOIro MMMYHUTETA.

doi: 10.5281/zenodo.18731984

pdf: Tuxnin-OkeaH.pd/Tarakanov.2026.Anticancer.Immunity.pdf

Kntouesele noHamMusA: oHkonpodguaakTuka, rmgpoamsar MMaNn, M1ansa, Mnans
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HaTypa/ibHble KMUAepbl, HEUTPODWbI, paK, OHKONOTUA, NPOdUNAKTIKA,
MeTapuiakTnka, NpeAoTBpaLLeH e, MPOTUBOPAKOBbIA UMMYHUTET.

MMMyHoaKTI/IBHbIe 6I/IOFIOJ'II/IMepr
(I)epMeHTaTI/IBHOFO rmaponnsata MI/I,D,I/II7I

[anbHeBoCTOUHOE Nobepexkbe TMxoro okeaHa obaagaeT boraterWmMMmN N YHUKaNbHbIMU
pecypcamm - UCTOYHMKAMMN BUONOTMUECKM aKTUBHBIX BellecTB. HaunHasa ¢ 1978 roaa
coTpyaHuKkamu nabopatopuun ummyHonorun HAW snugemonormm n mmkpobuonornmn CO PAMH
coBMecTHO ¢ TMIBOX ABO PAH 1 TMHPO-LeHTpOM BegeTca NOUCK NpenapaToB
MMMYHOMOZYNMPYIOLLEN, NPOTUBOONYXO0J/IEBOW, PaAaN03aLlUTHOM, JETOKCULMPYIOLLEN
aKTUBHOCTM M3 MOPCKUX OPraHn3MoB. bbinn nsyueHsl 6onee 500 BelecTB, NOAYYEHHbIX U3
rMAPOBMOHTOB: 6€CNO3BOHOUHBIX, Pblb, BOJOPOCAEN, MOPCKUX BakTepuid. bbino BbISCHEHO, UTO
onpegeneHHble yraeBobl, yrNeBOACOAEPKALLME BMONOANMEPLl U NeNTUAbI - ObaagatoT
CNOCOBHOCTBIO YCUEHUS XPaHEHWA SHEPTUN, €€ NepeHOoca, AeNCTBUA BENKOB, MEXKNETOYHOM
aAresnun, CUrHabHOWM TPaHCAYKLUMKM, Npeobpa3oBaHMs ONyxXOael, pacno3HaBaHWs NOBEPXHOCTU
BMPYCHbIX U HakTepuanbHbIX K1eToK

Ocoboe BHVMMaHWe bbIN0 yaeNneHo NCCAeAOBaHNIO MUTUAAHA - YT1eBOA-6eN1KOBOro coeAnHeHms
13 MaHtTun muammn Crenomytilus grayanus (Mnaunm Npes, KpynHopasMepHOro Buga, obutatoLero
B ANnoHcKoM 1 OXOTCKOM Mope). bbinv noaTeep>XaeHbl ero BbipaXeHHas
MMMYHOCTUMYAUPYoLWas , NpoTBOOMNyXxosieBas ,
NPOTMBOBUPYCHaA aKTUBHOCTb, OH rNomoraet pa3suTtuto coctoaHmna CHIC
(Hecneundunyeckon NOBbILLEHHOW COMPOTUBAAEMOCTH) MPU 3KCNEPUMEHTANbHBIX
HakTepuranbHbiX MHPEKLMAX NOJO0OHO KnacCcUecknm agantoreHam cemencrtea ApanmeBblix

OHkonpodgunakTnka

MOoANOCKM NPUMEHSAANCH B MeAMLMHE eLle B ry60oKOM APEBHOCTA. Y HUX, @ PaBHO U Y ApPYrmX
MOPCKNX 6eCNO3BOHOYHBbIX (TONIOTYPUEBBIE - TPEMAHT, KYKYMapus) PeAKO BCTPEYaroTCs
3N10KayeCcTBEHHble HOBOOHPa3OBaHWA.

Kpome ToOro, 66110 3aMeyeHo, UTO MOPCKME XUBOTHbIE MeHbLLE CTPAAAtOT OT MHPEKLMM, YeM
Ha3eMHble

Jlerknin cnocob nponsBoacTeBa

[na nponsBoAcTBa MUTMAAHA, MOCTYMAOLWErO B PO3HUYHYH NPOAaXKy, NCMONb3yeTCa MUAMNEBBIN
6yNbOH, OcTaroWwmMnca Nnpun nepepaboTke - Bapke NPOMbICIOBOV MUAUM

Mpuyem n3HayasbHO 1 A0 CUX NOP B PO3HUUYHYHO NPOAAxXy NocTynaeT
rMAPOAN3AT TONbKO KUCIOTHBIN (Yepe3 06paboTKy YKCYCHOW MAN CEPHON KUCIOTOWN), Tak YTo
opraHosienTUyeckme CBOMCTBA MNOAyYaBLUeroca npenapata HeBbICOKM (OT KMCNOTbI pasnaranca
TpuntodaH, ecTb N Apyrne HeaoCTaTKw).

Ho cnycTa pgecatunetns B pamkax nccnegosaHunin BHUPO 6bin paspaboTaH cnocob
depmeHTaTUBHOrO rMApOAN3a MUANA Ha OCHOBE HEMATpasibHOM NMpoTeasbl, KOTOPbIV NokKasan
elle 6onee BbICOKYHO BMONOTNYECKYHO aKTUBHOCTb



HeTokcnyeH

IMapoAn3aT MUANIA - HETOKCUUEH Aaxke NpU TaKOM XXEeCTKOM MeToAe OnpeseneHns ocTpoin
TOKCUMYHOCTM, KaK BHYTpubptowmHHoe BBeaeHme: J1450 = 1750 mr/kr=140rp/80«r.

MNpv nepopasbHOM NMpremMe - rMApPoan3aT NOAHOCTbIO 6e3onaceH (HETOKCUYEH).

mmyHuteT n CeneséHka
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JlEn mocse BBeaeHHsT OMOTIOIRMEPOB

Puc. 2. Bausanue 0UONOIMMEPOB MOPCKUAX TMAPOOMOHTOB HAa MACCY CeJIe3EHKH
mbimieit F1(CBAXC57BLg), % x koHTpodto, npuusitomy 3a 100 %

FMapoansaT MUAMIN - NOAAEPXKMBAET COCTOAHNE CeNe3eHKM (CaMoro KpynHOro opraHa

UMMYHHOW CUCTEMbI), YBEIMUMBAs €€ MACCy, KIE€TOYHOCTb U CybnonyAaLMOHHbIN COCTaB,
Konnyectso T-ammMmdpounToB

"Moaynaums UMMYHHOTO OTBeTa HBONOAMMEPaMM MOPCKOTO NMPOUCXOXAEHMUSA OCYLLLECTBASETCA
NOCPEeACTBOM TOHKOTO W CJIOXXHOTFO B3aMMOAENCTBUS MMMYHOKOMMETEHTHbIX KJE€TOK.. He
BbI3bIBAET MaTaNOMMUYeCckoro CTPECCOPHOroO BO3AENTBMSA HA OpraHn3m”

AxkTtnBaunsa Hentpodpunos.
MNoBblWeHVEe 3aKOHYEHHOCTN darounTosa
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JleficTBre GHONONIMMEPOB MOPCKUX THAPOOMOHTOB (in Vitro) Ha crio-
cobroCcTb HelTpodunoB Mbiell, HHKYGHPOBAHHEIX ¢ OUKIOPOCHAHOM, anre3npo-
BaTh HA [JIACTHKE; P — 3HAYMMOCTbL PasIMUMil 110 CPABHEHHIO ¢ umKiIodocdanom
(2); p* — 3HAYMMOCTH pa3nu4us (2) 10 CPaBHEHWIO ¢ KOHTPOJILHBIMU TIOKa3aTe/IAMH
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KOHTPOIL MUTHJIAH TpaHCIaM  30CTEpPUH (DY.KOI/IIlaH TUHPOCTHM

Bimsnue napeHTepanbHOrO BBEIEHUS OHONOIIMMEPOB M3 MOPCKUX
rUAPOCUOHTOB Ha aAre3n0 HeUTPOdHITOB Mbiell K IIACTUKY: | — KTk 06pabo-
TaHbl IUKIOGOCHAaHoOM, 2 — WHTAKTHbIE KITETKH, p — 3HATAMOCTD pasnuuuii 1Mo
CpaBHEHUIO ¢ nuKnopochanom (1); *p — suaunmocts pasieunii (2) no CPAaBHEHHIO C

(1)

HelTpodunbl - ogHa 13 rnaBHbIX pasHOBMAHOCTEN darounToB. HenTpoduabHbIE FpaHyNoLMUThI -
Hanbosbwasa YyacTb NONyAALMM NOANMOPOHOAAEPHBIX NEVKOLMTOB - MPEACTaBAAOT NepBYIO
NNHUIO Hecneundnyeckon NPOTMBOMUKPOBGHOW 3aMTbl, SKCTPEHHO MOBUAIN3YACH B ovar
BOCMaNeHNs uan nHbexkumn.

OHM NpUANMAKOT K Yy>KePOAHbIM YacTuLiaM B KPOBOTOKE M noraowaroT nx (barountos). Mpwu
CHUXXEHWUN KOANYECTBa rpaHyaoLmMToB B KpoBKM HKe 500 k1eTok/MKA NpOrpeccnBHO HapacTtaet
YyacToTa pa3BUTUSA MHDEKLNOHHbBIX OCNoXHeHUI, gocTturas 100% npw yposHe 100 kneTok/MKA.


https://xn----8sbokagi0af9a8a.xn--p1ai/055.png
https://xn----8sbokagi0af9a8a.xn--p1ai/055.png
https://xn----8sbokagi0af9a8a.xn--p1ai/057.png
https://xn----8sbokagi0af9a8a.xn--p1ai/057.png

Biugane 6MonoIMMEPOB MOPCKUX THIPOOGHOHTOB Ha (haromuTo3 maToreHnblx
MEKPOOPIAHM3MOB HEHTPOPUIAME IEPHTOHEATIBHOM OTOCTH MBILIEH i Vitro

AKTUBHOCTH OKCHAA3HBIX MUKPOOUIIMIHBIX cicTeM Hi, HHKYOHpOBaHHLIX
¢ GHOToNIUMEepaMH U3 MOPCKUX OPraHHu3MOB
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[ns npaBuabHOWN paboTbl HEUTPODUNOB - BaXKHbI ABa UX AEACTBUSA: MpUAnNaHue (3axBarT)
BPeAHbIX YacTuL, U UX NepeBapuBaHme (YHUUTOXEHME, HanpuMep akTUBHbIMU popMamm
KMCNOPOAaA - BbI3blBas Yy BPEAHbIX YaCTUL, OKUCAUTENbHBIV CTPECC).

Mmapoansat MUANIA - NOBbILWIAET CMOCOBHOCTbL HEUTPODUIOB K aare3nn (3axasaTy v MOTNOLLEHNIO
BpPeAHbIX YacTmu) bonee yuem B nontTopa pasa Mpw nogasneHnn
3TOM CNOCOBHOCTU LnkaodpocdhaHOM - TMAPOAN3AT MUANIN CNOCOBEH NOYUTU MONHOCTbIO
BOCCTaHOBUTb €€

BirastHue napenTepaibHOro BBEIEHUS OMOTIONIHMEPOB MOPCKHAX THAPOOHOHTOR
: MHEK 00u [AIHBIX cUCTeM HEUTPO

Ipumeuanue. p — 3HAUAMOCTD PA3MIHMIT IO OTHOUICHAMIO K KOHTPOILHBIM TO-
KazaTeirsiM; n = 0.

Ho Ba>kHO He TONbKO MPOrAOTUTL MUKPOD, HO 1 NepeBapuTb ero, Tak Kak HenepeBapeHHble
MUKPOBbI CNOCOBHbBI HE TONIbKO OCTaBaTbCA XXMBbIMW, HO Y HauaTb Pa3MHOXaTbCA MPAMO BHYTPH
darouuta. lmaponmsaTt MuaMK - NOBbILLAET NPOLLEHT 3aKOHUYEHHOTO (MOr0TUA+MNepeBapu)
darountosa B nontopa pasa (¢ 36-57% po 56-72% B akcnepumMeHTe)

3TO BO3MOXHO baarogapsa CTUMY/IMPOBAHNIO KMCNOPOA03aBUCUMbIX MEXaHN3MOB
LUTOTOKCUYHOCTM HEUTPODUAOB (MX CMOCOBHOCTM MPOM3BOAUTL BOKPYT MPOTrA0YEHHbIX
Yy>KEPOAHbBIX YacTUL, - BCRYHUYTOXKatoLwee 061aKo OKUCAUTENBHOTO cTpecca). fmaponansar
MWAWA - YCAUBAET 3Ty CNOCOBHOCTb Ha 60%

[lencTBMe 3TO CTAaHOBUTCA BO3MOXHbIM Yepe3 NPpanMUHT - TPEHUPOBKY 6€e3 3anycka akTMBHOTO
npouecca (MHayve 6bl Hayanocb BoCNaneHune, otbmpatroee pecypcol). [panMuHT rMAPoOM3aTOM
MWAWA - NPUBOANT K Honee CUNbHOMY OTBETY GarouMTOB Ha CTUMYAALMIO, YBENNYEHME
NPOAYKLUMN aKTUBHbIX dopm kucaopoga (APK) n gpyrux npookCMAAHTOB , B yBEIMYEHUN
LUTOTOKCMYHOCTM, BakTepULNAHOCTH YcuneHne mukpobuunaHoctm
HenTpodumnos Ha 40% B KOHTposie 1 Ha 80% - nocne nogaeneHna nx umknopochaHom.

"PacnyweHwne" Makpodara
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A KOHTPOAL B PYKOUDAH

I' TPAHCAAM a1 HAAH

Mopgoaoruyeckie n3MeHeHrs Makpo(aros mo/ aeidcTeiemM OHOMo-
MMEPOB MOPCKUX THAPOOHOHTOB: A — KOHTPO/b (MHTAKTHBIH Makpodar); b —
dyxougan; I' — tpancaam; J — mutunan. CKaHApYOLL@s HIEKTPOHHAS MHKPOCKO-
nus (MHCTPYMEHTANbHOE YBeInueHue 2~5 Thic.)

3axBaTbiBaroLaa cnocobHOCTb MakpodaroB - 3HaUYMTENbHO YCUANBAETCS, UTO APKO BUAHO Aaxe
MO UX BHELLUHEMY BUAY - OHW AeNatoTCs MOXHATbIMU U NMYLUUCTbIMA

3HaYUTENIbHO YBEIMUMBAA MNJIOLLLAAbL 3aXBaTbIBAOLLMX 1eNecTKOB (KOTOpble B KOHTPOJIE MOYTH
OTCYTCTBYHOT)

AKTMBHOCTb MUKPOBULIMTHBIX CMCTeM MoBbIwaetca ¢ 68 o 111 eamHuy,

K npumepy, yxe yepes 5 yacoB - OpraHn3M MOPCKUX CBUHOK MONHOCTbIO OYMLLANCA OT
nceBAOTYOepKynesa, XoTs B KOHTPOJIE - 3apaxeHne NpogoKanock 1 cnycta 15 yacos.
"AKTUBHOCTb KNETOK BO3pacTaia HacCTObKO, YTO NO3BOASAA UM YHUUTOXXUTb BCE
HaxoAsAlWMecss B HAX MUKPOOpraHmsmbl"
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YcnneHune MNMpoTtnBopakoBOro MMMyHUTeTa

OZHOWM 13 BaXKHEWLLNX XapakTepUCTUK akTUBATOPOB KNETOK BPOXAEHHON MMMYHHOM CUCTEMBI
ABNSETCA ycuneHme GyHKLMN pacno3HaBaHWs U LUTOIM3a TPaHCHOPMUPOBAHHBIX OMYyXONEBbIX
KNEeTOoK.

HaTypaanble Knnnepbl U LUTOTOKCUYECKNE J'II/IMCI)OLI,I/ITbI 3aHUMaKOT rMaBHOE MECTO B CUCTEME
NPOTUBOOMYXONEBOro Hag3sopa, N UX KnnnepHaa akTMBHOCTb MOXXeT ObITb CywectBeHHO
noBblleHa npwu BO3A€I71CTBI/1I/I TOHM3NPYHOLWKNX CPpeacTB.

bosblWMHCTBO OI'IyXOJ'Iel\/’I HE NMET CI'IeLI,VICl)VIl-IeCKVIX onyxoseBbIX aHTUTEHOB, MHOTWE U3 HUX HE
SKCMPECCUPYOT MOANEKYNbI TNaBHOIo KoMniaekca rmCrtocoBMeCTUMOCTA N NOTOMY HE MOTYT ObITb
pacno3HaHbl UNTOTOKCNYECKMUA I'IVIM(I)OLI,VITaMI/I.

NK-knetkun (HaTypanbHble KUanepbl) B OTAnYME OT T-KMANEPOB He TPebytoT Kackaja peakLmi
aHTUTeHHOM Npe3eHTaL N 1 MOryT BbITb aKTUBMPOBAHbI LIUTOKMHAMW, BblAeNAeMbIMU
Makpodaramu npu NOSBAEHUN B OpraHn3Me Munkpoba.

CnocobHocTb k akTnBaumm NK (HaTypanbHbIX KUANEPOB) ABAAETCA OAHUM U3 BaXKHbIX CBONCTB
yrneBozocoAep alunx 1 nenTuAHbIX BELWECTB, KOTopble CnocobHbl akTnBmpoBaTb NK, ycunusas
LLUTOTOKCUUHOCTb B OTHOLLEHMM KNETOK-MULLEHEN - ONYXONEBbIX KNETOK Y MHOULIMPOBAHHbIX
BMPYCOM KneTok. Hanpumep, ruapoamsat muamm - Ha 80-250% ycmamsan LMTOTOKCUYHYHO
akTnBHOCTb NK-k10€TOK B 3KCnepuMeHTe

[lononHuTenbHble Npenaparhbl:
MNoBblweHne cneyuguyecko2o MMyHUTeTa 1 JlIumdoumTbl

B TeueHne nepsbix 96 YacoB nocne MHOGULMPOBAHUA - 3aLUTy OpraHM3mMa NpPoun3BOAAT KAETKU
Hecneumdnyeckoro nMmyHmuTeTa. CregytowMm 3Tanom ABASETCA pa3BUTME NPUOBPETEHHOrO
AN aganTMBHOIO MMMYHHOIO OTBETA, T.e. cneundunyeckoro nMmyHuTeta. LieHTpanbHyto posb B
HeM nMeroT AnmboumTbl, obaagaroLie UMMYHONOrMYeckor NamaTeto. Ho MHorve Bo3byanTtenu
MHOEKUNIA ABAAIOTCA CNabbiMU aHTUTreHaMM 1 He obecneynBatoT BbIPaboTKM JOCTaTOYHO
BbIPaXX€HHOIo MMYyHUTETa

Ana noBblilWeHWA AMMPOLNTAPHON JENCTBEHHOCTM - TMAPOAM3AT MUANWA He NoKasaa 3HauYMMbIX
pe3ynbTaToB, ANA 3TOrO CAefyeT NPUMEHATb TMMAPOAN3aTbl MOPCKUX BOZOPOCAeN (Hanpumep
®ykyca v 3octepsl). [Mpoaykums aHTUTeN-0bpasyroLmx kneTok (B-numbountos) nog nx
JAencTBMeM noBbicanack Ha 80%

CHaTtune anneprmn n socnaneHmA

[Apyrvie npenapatbl rM4POO6UNOHTOB, HaNPUMeEpP W3 raHMAWUMA KaabMapa - TOXe 6blv NoNEe3Hbl, HO
B NMPOTMBOMOJIOXKHOM OTHOLLEHMM - YCNOKaMBaAN U3NLWIHE aKTUBMPOBABLUNINCSA UMMYHUTET Ha
6e3BpesHbIN pa3gpaxuTesb.

Tak, 70% MOpPCKMX CBUHOK - MOrnbatoT yxxe yepes 5 MUHYT Npu BBEAEHUM MM COBEPLLUEHHO
6e3BpesHOM (CaMOl Mo cebe) oLaaNHOM CbIBOPOTKM M3-3a rMNepakTMBaLLMmM cneundurnyeckoro
UMMYyHMTETa.

Ho nocne npesaBaputenbHOro BBeAEHUS rnapoamsaTta raHrami kanbmapa (Tuipoctum 0,005 mr/
Kr) - YAMBUTENbHbIA Pe3yabTaT - HUKTO He TONbKO He nornbaet, HO 1 He 6oneeT BoBce (BCE
OrpaHNYMBAETCA NOYeCbIBaHUEM HOCA, B3bEPOLUMBAHNEM N HEOONBLIMM CHUXKEHMEM



Temneparypbl) Tak 4TO NoAO6HbIE NpenapaTtbl MOTyT
nomMoraTtb 1 NPOTUB aniepruu.
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