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Mpeaucnosue
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BeBegeHve

Cob6ntoaeHne nonoxeHuii ctaHgapToB cepumn 1ISO 10993 «OLeHka 61010rMueckoro AeicTBns MeguunH-
CKWX 13aenunii» no3sosmT obecneymTb CUCTEMHbIN NOAXOA K MCCef0BaHNio 61MONOrMyeckoro 4encTsus meau-
LIMHCKUX M3aenuid.

Llenbto aTuX cTaHAapTOB He ABMseTCA 6e3yCc/ioBHOE 3akpernsieHne eAnHoobpasHbIXx METOA0B UccnefoBa-
HWI 1 MCNbITaHWI 3a rpynnamMm OAHOPOAHbLIX MEANLMHCKUX U3Aenuii B COOTBETCTBUM C NMPUHATOM KnaccudmkaLm-
el X no BuAy W OIMTENIbHOCTY KOHTaKTa C opraHvM3MoM uefioBeka. [103ToMy nnaHvupoBaHWe u npoBefeHve
nccnefoBaHnii N UCNbITAHWUIA JOMKHBI OCYLLLECTBNATH CNeLyanncTbl, UMeloLLe COOTBETCTBYIOLLYIO MOArOTOBKY U
onbIT B 06/12CTN CAHUTAPHO-XUMUYECKOW, TOKCUKOIOTMYECKOW 1 BUONOTMYECKON OLLEeHOK MeANLMHCKNX U3AENNIA.

CraHgapTbl cepun 1ISO 10993 ABNAOTCA PYKOBOAALWMMU LOKYMEHTaMM A/15 MPOrHO3UPOBaHUs 1 nccne-
[0BaHNA GUOIOTNYECKOro AeiiCTBUSA MeANLMHCKUX U3aenuidi Ha cTaamn Beibopa mMaTepnasnoB, nNpefHas3HauyeH-
HbIX 4119 UX U3rOTOBMEHUSA, @ TaKke 471 UCCef0BaHN roTOBbIX U3AENNIA.

B cepuito ISO 10993 BXoAAT cneayroLme yacTu nog o6wmum HazBaHmem «OueHKa 6U0I0rMYecKoro gei-
CTBUA MEAULINHCKUX N3Lennii»:

Yactb 1— OueHka 1 nccnegoBaHus;

YacTb 2 — TpeboBaHus K 06paLLeHnto € XMBOTHBIMMU.

YacTb 3 — lVccnenoBaHusi reHOTOKCMYHOCTU. KaHLLePOreHHOCTU U TOKCMYECKOro eicTBUSA Ha penpoayk-
TUBHYIO PYHKLMIO;

YacTb 4 — VccnegoBaHue n3genuii, B3aMMoaeiCcTBYHOLMX C KPOBbHO;

YacTb 5 — MccnepoBaHne Ha LMTOTOKCUYHOCTb; METOZpI in Vitro:

YacTb 6 — MccnepoBaHne MECTHOTO AeiiCTBMA nMocne UMnaaHTawuu;

YacTb 7 — OcTatoyHoe cofepxxaHvue aTuneHokcuga nocne crepunmsaumm,

YacTb 9 — OCHOBHblE MPUHUMNBI UAEHTU(UKALUN N KONNYECTBEHHOIO ONpefeneHns noTeHumabHbIX
NpoAyKTOB Aerpajauuu;

YacTtb 10 — VccnegoBaHue pasgpaxarowero 1 CeHCMOUM3NpYIoLLEero 4encTens;

Yactb 11 — WccnepoBaHne 06LLEeTOKCUYeCKoro AeicTBus:

YacTb 12 — [MpurotosaeHne npob 1 ctaHfapTHble 06pasupl;

Yactb 13 — NaeHTudmkaums n KkonmyecTBeHHoe onpejesieHne npoaykTosB ferpagaumu noavMepHbIxX
MeANLMHCKNX U3Aenuis;

YacTb 14 — VpeHTudmkauma n KonmyecTBeHHoe onpejeneHne npoayKTos gerpagauun usgenuii us Ke-
pamuku;

Yactb 15 — VpaeHTudmkauma n konnyecTBeHHoe onpejesieHne NpoayKToB Aerpagauny nsgenuii ns me-
Tas/10B U CN/1aBoB;

YacTtb 16 — MogenvpoBaHue 1 uccriefjoBaHne TOKCUKOKMHETUKM NPOAYKTOB Aerpajauunm n BbIMbIBaHUS;

YacTb 17 — YcTaHOBNEHVE NOPOroBbIX 3HAYEHWI A1 BbIMbIBAEMbIX BELLECTB:

YacTb 18 — VccnegoBaHme XMMUYECKUX CBOCTB MaTeprasios;

Yactb 19 — VccnepoBaHne U3NKO-XMMUYECKNX, MOPONOrnyecknx n Tonorpauyecknx CBOCTB ma-
Tepnanos;

YacTb 20 — MpuHUMNbLI U MeTOAbl NCCNEef0BaHNSA UMMYHOTOKCUYECKOTO AeCTBUA MeANLMHCKAX N3AENNA.

B nocnepgHve rogbl Bce 60/blue BHAMaHUA YAeNsn10Ch NOTeHUaibHOW BO3MOXHOCTUM MeAULUHCKUX W3-
Aenuii Bbi3biBaTb U3MEHEHUS B UIMMYHHOI cucTeMe. PyKoBOACTBO MO 06palLeHunto ¢ HeraTuBHbIM BAUSHUEM
MeANLMHCKNX U3AeNnii Ha UMMYHHYH0 CUCTEMY CTas1lo He06XoAMMbIM. MpK OTCYTCTBUM CTaHAAPTU3NPOBAHHbLIX
nccrnefoBaHuUii HACTOALWMIA cTaHJapT npefocTaBaseT 06Ly0 CxemMy Noaxoaa K oueHKe MMMYHOTOKCUYHOCTH.

Llenbto HacTosLero ctaHgapTa aBAseTcs:

- 0606LeHne onbiTa B 06/1aCTU UMMYHOTOKCMKOMOMMM Ha HACTOSALLMIA MOMEHT, BKtoYasa nHopmauuio o
MeToAax OLEeHKN UMMYHOTOKCUYHOCTU U UX TOYHOCTb MPOrHO3MPOBaHUS;

- onpegeneHne Npo6aem 1 onbIT NX paspeLleHns.

Bbin npoBefeH 06LWMPHbBIA 0630p NNTEPATYpPbl, B OCHOBHOM € nomoubto Medline, no knMHuyeckum npu-
3HaKaM UMMYHHbIX U3MEHEHWIA, BbI3BAHHbIX MEANLIMHCKUMUN 13aennamun. KnoyesbiMy cnoBaMn NCCnefoBaHuni
ABNANNCH:

- UMMYHOCYMpeccus;

- UMMYHOCTUMYNALMSA:

- TUNEePYYBCTBUTE/TLHOCTb;

- XpOHNYecKoe BocnaneHue;

- ayTOMMMYHHOCTb.

OTU KNKOYEBbIE C/I0BA CBA3aHbI CO CefyLWnMY MaTepmanamu:

- NNacTUKN 1 Apyrue nosimmepsi;

- MeTansbl;

- Kepamuka, CTeKN0 Y KOMMO3UTbI;

- buonorunyeckne marepuasibl.

MpumeyvyaHune — CMm. Takke Tabauyy 10 BO3MOXHOCTSX B3aUMOAEHCTBUA MaTepuanoB C UMMYHHOI CUCTEMOIA.



FOCT ISO/TS 10993-20—2011

M E X T OCVY 4APGC CTUBEHHBbB 1 CTAHOAPT

VN3AENNA MEAULNHCKUE.
OLLEHKA BMONOMMYECKOTO AENCTBUA MEANLUHCKUX U3AENUI

YacTtb 20
MpuHUMNBLI U MEeToAbl NCC/Ie[0BAHUA UMMYHOTOKCUYHOCTM MeAULUHCKUX U3Lennii

Medical devices. Biological evaluation of medical devices.
Part20. Principles and methods for immunotoxicology testing of medical devices

fNaTta BBegeHns — 2013—01—01

1 O6nacTb NPUMEHeHNSs

HacToswuin ctTaHgapT npeacTtaBniseT 0630p MMMYHOTOKCUKOIOTMM C OCOObLIM pacCMOTPEHUEM NOTEHL M-
aNIbHOW MMMYHOTOKCUYHOCTU MeANLMHCKNX u3genuii. OH gaeT ykasaHus no MeTofam uccrefoBaHus UMMYHO-
TOKCUYHOCTM pas3INyHbIX BUA0B MEAULUHCKMX N34ennii.

HacTosiwuin ctaHgapT OCHOBaH Ha HECKOMIbKUX My6AnKaLmax, HanMcaHHbIX Pas/inyHbIMU rpynnaMu um-
MYHOTOKCUKO/IOrOB 3a nocfiefHue fecatTuneTvs, korga npousoLwsio passutne UMMYHOTOKCUKONOTMW Kak OT-
AeNbHOM AUCUUNANHBI B paMKax TOKCUKO0rnK.

OnbIT 3HaHWIA N0 UMMYHOTOKCUYHOCTM Ha HACTOALMIA MOMEHT OnNucbiBaeTcs B npunoxeHun A. O606Lue-
HME KIIMHWYECKOro OnbiTa MMMYHOTOKCUKO/IOTUW, CBA3AHHOM C MEAULMHCKUMU U34eNNsSMU, NPUBEAEHO B NpU-
noxexuu B.

MpumevyaHune — Cm. 6ubnuorpacguio. (11].

2 HopMaTuBHbIE CCbINKM

Cnepyiouine fOKYMEHTbl He06X0AMMbl AN MPUMEHEHNA HACTOALWEro ctaHgapTa. MNpu AaTMpoBaHHONM
CCbl/IKE MPUMEHSIOT TONbKO yKka3aHHOe u3gaHue. Mpu ccblike 6e3 fatbl NPUMEHSIOT nocneaHee n3faHue yka-
3aHHOr0 OKyMeHTa, BK/1oYas BCe Monpaskui

ISO 10993-1 Biological evaluation of medical devices — Part 1: Evaluation and testing (OueHka 6uosno-
rMYeckKoro AercTBMA MeanUMHCKUX n3genuii. Yactb 1. OueHka 1 uccnefoBaHus)

ISO 10993-2 Biological evaluation of medical devices — Part 2: Enimal welfare requirements (OueHka
610N10rMYeCcKoro AencTBnsa MeguUMHCKNX n3genuin. Yactb 2. TpeboBaHus K 06paLleHunto € XUBOTHbIMN)

ISO 10993-6 Biological evaluation of medical devices — Part 6: Tests for local effects after implantation
(OueHka 61010rNYecKoro AeincTBUA MeguUMHCKNX n3genuii. Hactb 6. iccnegoBaHne MecTHOro AelicTBMSA no-
cne mnaaHTauum)

ISO 10993-10 Biological evaluation of medical devices — Part 10: Tests for irritation and delayed-type
hypersensitivity (OueHka 61uonorMyeckoro AeincTeus MeauumHckux nsgenuii. Yacte 10. ViccnepoBaHue pas-
ApaxaroLLero n CEHCMBUNN3NPYIOLLLEro AeNCTBUS)

ISO 10993-11 Biological evaluation of medical devices — Part 11: Tests for systemic toxicity (OueHka
610/10rNYeCcKoro AecTena MeguuUHekmx nsgenuii. Yactb 11. NccneposaHne 06LLETOKCUYECKOTO AeACTBUS)

ISO 14971 Medical devices. Application of risk management to medical devices (M3genua meauumH-
ckve. MNprMeHeHne MeHeXMEeHTa pucka K MeAVLUHCKAM U3[ennsm)

N3gaHne odpuynanbHoe
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3 TepMuHbI 1 onpeaeneHns

B HacTosLleM cTaHAapTe NPUMEHEHbBI C/ieAyoLIne TEPMUHbI C COOTBETCTBYHOLWMMUN ONPeaeNeHUsMU:

3.1 UMMYHOTOKCUKONOIUA: W3yyeHne HeraTMBHOIO BAWSHMSI HA 3[40POBbE, BbI3BAHHOTO, MPSIMO UK
KOCBEHHO, B3aMMOZEeliCTBUEM KCEHOOMOTUKOB C UMMYHHOW CUCTEMOIA.

3.2 mMeauuunHckoe nsgenue: foboit npubop, annapar, NPUCNoco6eHne, MaTepuas Ui apyroe nsge-
/ive. BK/toYas NporpaMmMHoe o6ecnedyeHne, NCnosib3yemMoe N30/IMPOBaHHO UK B KOMBMHALMK, KOTOpPOe npes-
Ha3Ha4YeHO M3roTOBUTENEM NSt NPYMEHEHUS], TNaBHbIM 06pa3oM, B Lensx:

- ANArHOCTUKN, NPOUIaKTUKN, HABMOAEHUS, NeYeHNUst Uin obneryeHns 601e3Hu;

- ANArHOCTUKKN, HABMIOAEHWS, NEeYeHNs, 06NerYyeHna UM KoMNeHcaumum NoBpexaeHns opraHoB unu du-
3MYECKOro HegocTaTka:

- UCCNefoBaHNs, 3aMeHbl WU U3MEHEHNSI aHATOMUKU UK (PU3N0IOTMYECKOTO NpoLiecca;

- KOHTpauenuum

N KOTOpOE He SiBNseTcst (papMakoorMyecknM, UMMYHOIOTMYECKAM UM MeTabonyeckum cpescTBOM, HO
MOXeT 6bITb ONOIHEHO TakMMK CpeAcTBaMu.

MpumevaHusa

1 UN3pgenus He ABNAKTCA NekapcTBamMu, U OLeHKa ux 6monornyeckoro geiictensa TpebyeT gpyroro nogxoga. Mpu go-
NONHEHNN MefUUMNHCKOro nsgenusa (bapMaKOl‘lOl’VlHecKI/IM CpeACTBOM, KOJINYECTBO €ro He AO0JIXXKHO npeBblWaTb CyTOHHOl7I
A03bl.

2 TepMUH «MeAuUUHCKOEe n3genue» BKAKYaeT B ceba n3nenna ctomMaTtosIorM4eckoro HasHa4yeHus.

3.3 kceHob6uoTuk: CybCTaHLUMsA, MHOPOAHAs Ye/T0BEYECKOMY Tesly UM XUBbIM OpraHu3mMam.
3.4 UMMYHOTEeHHbIi: Cnoco6HbIA CTUMYNMPOBATL KNETKM UMMYHHOW cCUCTEeMbI /11 UMMYHHOTO OTBeTa
Ha cneundunyecknii aHTUreH.

4 OugeHKa pucka 1 yrnpaB/ieHNe PUCKOM

OueHka pucka BkoHaeT B ceba naeHTudumkau o onacHoCcTH, nccnefoBaHne 0TBETHOW peakLuum B 3aBu-
CMMOCTU OT A03bl 1 OLLEHKY NPOAO/IKUTENbHOCTY BO3AENCTBMSA, KOTOpble BMECTe NO3BO/MAIOT OXapakTepn3o-
BaTb PUCK. YNpaB/ieHne pUcKoM A0/IKHO NMPUMEHATHCSA, OCHOBbLIBASACh Ha XapakTepucTrke 3TOro pucka.

BBuAy CNOXHOCTU NPOrHO3MpoBaHNA MMMYHOTOKCUYHOCTM HOBbIX BELLLECTB 1 MaTepuasioB HE06XoAUMO
CKOHLIEHTPUPOBATb YCU/INA U BHUMaHWE Ha OLleHKe 1 KOHTPOJIe pUCKa, CBA3aHHOIO C M3BECTHbIMU UMMYHOTOK-
CUYECKMMU BeLLeCcTBaMM, COAepXaluMUCa B MeAULUHCKUX N30ennsaxX. YnpasneHne puckoM MeanuuHCKUX n3-
[enunii o/TKHO OCYLLLECTBNATLCS B COOTBETCTBUM € ISO 14971. BHayane HEO06X0AMMO ONpeaennTb BO3MOXHbIE
MMMYHOTOKCUYECKME OMacHOCTV BELLECTB, COfepxaluxca B MeAWLVHCKOM u3genun, nyteMm o6LwMpHOro
N3y4yeHusl Hay4yHoi nuTepatypsbl. MpUMepoM Takmx hakTopoB ONACHOCTM ABNSIETCA Pa3BuTMeE aHadunakTmyec-
KOro LIOKa B pesy/nbTaTe cofepXaHusi X/10prekcuamnHa B nekapcTBEHHbIX npenapaTtax U NpoTeMHOB B NlaTek-
CHOIN pe3nHe. 3aTteM Heob6Xx0AMMO PacCMOTPeTb NPOLEeAYPbl KOHTPOISA U CHWXEHUS PUCKa B LiE/IOM, a Takke
pa3fiyHble BO3MOXHblE AECTBUS, HANpaBeHHble Ha faslbHelilLee CoKpalleHne ocTarLwmnxcs akTopoB puc-
Ka, Takne kak 0603HavYeHne NPOTMBONOKa3aHNIi Ha 3TUKETKe, OT3bIB NPOAYKLMW, N3MEHEeHVe An3aliHa 1 orpaHu-
YeHNs B UCMOJIb30BaHUW UV MPUMEHEHUN.

5 NoeHTndmkaumsa onacHoOCTH

MMMyHonoruyeckne hakTopbl ONACHOCTU AO/MKHbI GbITh ONpeAesieHbl OLeHKoW Bo3aeicTeus Matepua-
JI0OB MEAMLVHCKOrO M3Aenus Ans UAEHTUGUKALMU HaNMunMs NOTEHLMANIbHO UMMYHOTOKCUYHBIX areHToB. Cy-
LLlecTByeT MHOXECTBO MCTOYHMKOB MHDOpPMaLUM Mo MMMYHOJSIOTMYECKAM (hakTopam OnacHOCTU. TakoBble
BK/IIOYAIOT, B TOM UuC/iE:

- XapaKTepucTuky mMatepuana;

- XapaKTepuCTUKy ocaaka;

- XapaKTepUCTUKY BbIMbIBAEMbIX MaTepUasos;

- XapaKTepuCTUKy NieKapCTBEHHbIX NPenapaToB U ApYrux cy6eTaHumii, fo6aBnsemMbiX K MeAULUHCKOMY
usgenwio;

- XapaKTepucTuKy AIMTENLHOCTU U NYTW BO34ECTBUS;

- HabMoAeHUs, cieNlaHHbIe NPU NPOLLIOM BO3AelCTBUM BELLECTB, IeKapCTBEHHbIX NPenapaToB Uim ma-
Tepuasos;

- UCCNEA0BaHNS Ha TOKCUYHOCTb.
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BONbLMHCTBO UMMYHOJIOTMYECKMX Peakuuii, MAeHTU(ULMPOBAHHbIX HA AaHHbIi MOMEHT, CBSi3aHbl C 0-
6aBKaMu UK Matepranamu. Takum 06pas3om, /15t Takux BELLECTB OLeHKa BO3AeCTBMS BaxHa Ans onpegene-
HUS UMMYHOJOTYEeCcKoro hakTopa pucka. B Tabnuue 1 npuBefeHb! AeTanu NoTeHLManbHbIX NocneacTBuiA ans
pasnYHbIX MaTEPUASIOB MEAULMHCKUX U3LENWIA Pa3INYHbIX BUAOB.

Ta6nnuya 1— MoTeHynanbHas peakyus UMMYHHON CUCTEMbI

KaTeropus I/I3Ael'll/ll7l B 3aBUCMMOCTU OT BUAA

Peakums MMyHHOI cucTembl
KOHTaKTa C OpraHM3MOoM YefioBeka

Mpogonmkutens-
A HOCTb KOHTaKTa Pasgpa- « ;
— KDAaTKOBPEMEH- o e/ poHu- VIMMyHO-  MIMMyHO- nnep- AyTo-
Ipynna Bug, Hblli (MeHee 24 Y) yeckoe 4yBCT-
o o ocTpoe cynpec- CTUMYNSi- UMMYH-
nsgenuii KOHTaKTa 8 — pamTebHbIl Bocna- BUTE/Tb-
Bocna- cun ums HOCTb
(0T 24 4y go 30 cyT) neHve HOCTb
o neHne
C — NOCTOSAHHbIA
(6onee 30 cyT)
A X - - X X -
Koxa B X X — X X —
C X X X X X X
A X — X X X X
N3penus Cnusuctoie B X X X X X X
nosepx- 060/104KN
HOCTHOTO C X X X X X X
KOHTaKTa
MoBpex- A X — X X X X
[EHHble NN
NOABEPKEH- B X X X X X X
Hble onac-
HOCTK Mo-
BpeXAeHUs C X X X X X X
noBepPXHOCTH
A X — — X X X
Henpamon B X X X X X X
KPOBOTOK
n3penus. C X X X X X X
npucoeamn-
HAEeMble TKaHb, KOCTb, A X — X X X X
AEeHTWH, Ana
n3BHe
coefjuHeHns B X X X X X X
MMNNaHTu-
PyembiX c X X X X X X
nspenui
A X — X X X X
NmnnaH- TKaHb, KOCTb
TUPYEMble M XNAKoCTn B X X X X X X
nspenuns opraHusma
C X X X X X X

NMpumeuyaHune — [laHHas Tabnvuya cnyxuTt obuieil cCXemMoil pacCMOTPEHUSt MOTEHLMANLHOTO B3auMoaeiicTBus
mMaTtepuanos pasfuuHbIX BUAOB MEAULUHCKAX N3AENUi C pa3NnyHbIMKU 061aCTAMU UMMYHHOR CUCTEMBI U HE fIBAsieTCS
o6s13aTeNbHON ANA UccnefoBaHuii.

BnvsiHMe Ha MMMYHHY cucTemy (MMMYHOTOKCUYHOCTb) NPOUCXOAMT B pe3y/ibTaTe KOHTakTa UMMYHO-
KOMMNETEHTHbIX K1eTOK C MHOPOAHbLIMU BELLEeCTBaMU, KOTOPble TOKCUYHbI 1 YOUBAIOT KNETKW, WK B pe3ynbTarte
KOHTaKTa MHOPOAHbIX BELLECTB C paHHUMU CTaANAMW UMMYHHOTO OTBETa, TEM CaMbIM M3MEHSIA NocneaytoLme
0TBeTbI. [POrHO3 BEPOSATHOCTN UMMYHOTOKCUHYHOCTU C/IOXKEH, HO MOXET OCHOBbIBATLCA Ha M3BECTHbIX Cyvasx
B UMMYHO/IOTUN.
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Bo-nepsbIx, AN CTUMYNALMN UMMYHHOTO OTBETa OpraHvu3M [O/KeH pacno3HaTb Cy6CTaHUMI0 Kak MHO-
pofHyt0. BepoATHOCTb UMMYHOTEHHOCTM Hanbosee BbiCOKa y NPOTEMHOB, 3aTeM noavcaxapuios, 3aTem Hyk-
NIeNHOBBIX KUCNOT 1 3aTeM MnuAoB. CoeAnHEHUs C HEBGO/bLLIOK MONEKYNSPHOW Maccoli, Kak MpaBuio, Henm-
MYHOT€HHbl. TEM He MeHee, Takne COefUHEeHNs MOryT CTaTb MMMYHHOTEHHbIMU NyTeM 06pa3oBaHNsa CBA3EN C
npoTenMHamMu Xo3anHa 1 MSMeHeHNeM CTPYKTYpbl NpoTenHa. Takme coefuHeHns 06bIYHO Ha3bliBatoT ranTeHamu.

BO3MOXHO, 4TO B NOSIMMEPHbIX, KEPAMUYECKMX N MeTaslIMYeCcKnX Matepuanax mMoryT npucyTcTBoBaTb
NPOAYKTbl BbIMbIBAHWSA, N3HALLMBAHUS UK Aerpagalmmn, KoTopble 06pasytoT CBA3M C NPOTEMHAMMN OpraHM3mMa.
M3BecTHO, 4TO MaTepuasibl 6MOIOTMYECKOTO NPONCXOXAEHUS, TakMe Kak KonnareHbl, npoTenHbl NPMPOAHOro
naTekca, anbbyMWHbl U XUBOTHbIE TKaHW, MOTYT CTUMY/IMPOBATb MMMYHHbI/ OTBET, 1 HEOBGXOAUMO NPUHATbL
Mepbl, YTOGbI cAenartb 3T MaTepuasibl He UMMYHOTEeHHbIMU. 415 TOro, 4To6bl KpynHble coefuHeHns (pa3mepa-
My 6onee 1000000 fanibTOH) CTa/IM UMMYHOTEHHbLIMW, OHU AO/KHbI ObITh pa3apo6aeHbl 1 BBEAEHbI kak 6onee
Mesnkne coegnHeHus.

Bbileyka3aHHble COefUHEHUS ABMATCA NpUMepamun BELWECTB U MaTepuanos C BO3MOXHbIM MMMYHO-
reHHbIM NOoTeHLManoMm, n, Takum 06pa3om, [O0/MKHbI 6bITb MPUHATLI BO BHUMaHWE M3-3a UX HEraTMBHOrO BAWS-
HUSI HA UMMYHHYIO cucTeMy.

KoHTakT ¢ Tenom: no601i KOHTaKT C TefloM, NpuBeAeHHbIV B ISO 10993-1. cnocobeH NpMBECTU K HEXe aTe nb-
HOMY UMMYHHOMY OTBETY (MIMMYHOTOKCUYHOCTH). Koxa v Cim3ncTble 060/104KM 0CO60 NOABEPKEHBI Pa3BUTUIO pe-
akumii Tvna | {runepuyBCTBUTENILHOCTL HEMEZA/IEHHOro TuNna) 1 Tuna IV (rMnepyyBCTBUTENBHOCTL 3aMef1IeHHOTo
™na). Mpu Apyrux Bugax KOHTakTa BepOATHbI CUCTEMHbIE OTBETbI, BK/OYas peakuumn Tunos 1u IV.

[NnnTenbHOCTb KOHTaKTa: 06bIYHO, YEM NPOAO/IKUTENIbHEE KOHTaKT MaTepuasa c Te/ioM, TeM Bbllle BEpO-
ATHOCTb (HOPMUPOBAHNSA MMMYHOTEHHbIX CyO6CTaHLUMA. TeM He MeHee, HeKOTopble BellecTBa LeiCcTBYIOT Obic-
TPO. N UMMYHHbIE OTBETbl B pe3y/ibTaTte KOHTakTa MaTepuanoB C Te/IOM B TeYeHne MeHee 24 4 MOryT 6biTb
VNMMYHOTEHHbIMW.

6 MeToabl OLEHKA NMMYHOTOKCUYHOCTH

6.1 O6wue NON0XeHNS

WccnepnoBaHna Ha UMMYMOTOKCUYHOCTb MOTYT NPOBOAUTBLCA C UCMO/Ib30BaHWeM Npob in vivo u in vitro. B
OT/IMYKe OT UCC/IeA0BaHUIA HA MIMMYWMOTOKCMYHOCTb in Vivo BO3MOXHOCTY A1 UccniefoBaHuii in vitro orpaHuye-
Hbl. TaK KaK B MOAENsAX OTCYTCTBYET C/MIOXHOCTb LIe/I0OCTHON MMMYHHOW cuctembl. LieHHOCTb MeTofoB in vitro
npv 3KCTPANO/ALMMN SKCNEPUMEHTA/IbHBIX JaHHbIX Ha YenoBeka (MyTemM NPOSACHEeHNA MexaHW3MOB TOKCMYHOC-
T) ewie 6051€€e orpaHNUyYeHa TeM. YTO OHM eLle HeoCTaTOYHO pa3paboTaHbl M CTaH4apTU3MpoBaHbl. Tem He me-
Hee. OHW MOryT 6bITb NOJIE3HbI 418 U3YYEeHUA MeXaHU3mMa UMMYHOTOKCUYHOCTH.

LleHTpoM BHUMAHUA UMMYHOTOKCUKO/IOTUN SABMIAIETCA O6HapYXeHUe 1 oLeHKa HexenaresbHblX adek-
TOB COEAVHEHNI NyTeM MCCNefOBaHUiA Ha rpbidyHax. [py paccMoOTpeHnn nccnefoBaHunii Ha XUBOTHBIX HEO6-
X0AMMO onpefennTb U BHeAPUTb BCE pa3yMHble U NMPaKTUYeCcKn AOCTYMNHbIE BAPUAHTbI 3aMeHbl, COKPaLLLEHUS 1
ynyylieHnst ans cobnogeHns nonoxeHuin ISO 10993-2. XoTs cyLecTBYOT yTBEP3AEHHbIE 1abopaTopHble nc-
CnefoBaHnsA. BO MHOTMX Ciyvasx 6ronormyeckas 3Ha4MMocTb M CNOCOBHOCTb MPOrHO3NPOBaHNA UCCefoBa-
HWA UMMYHOTOKCUYHOCTY TPEBYIOT CEPbE3HOr0 pacCcMOTPEHUS. BO3MOXHOCTb BIMSHUS HA UMMYHHYIO CUCTEMY
MOXeET MPOSABAATLCA U3MEHEHUAMMN B Macce NMMAONAHOIO opraHa Wan rmcTonornyeckn, M3MeHeHnsMmn B 06-
wem nnn gudpbdepeHumnanbHOM Yncne NelikounToB nepueprnyeckon KPoBK, NOHMKEHNEM KNETOYHOCTN TNM-
honAHbIX TKaHeW, MOBbILEHWEM MNOABEPXEHHOCTU WHM(UUMPOBAHUS YCIOBHO-NATOrEHHbIMU OpraHn3mamm
Unn Heonnasvein. OCHOBHOW 3afa4eli UMMYHOTOKCUKONOTUW, TakuM 06pa3oM, ABNIAETCA onpefesieHne Takux
N3MEHEHWUIA 1 OLLeHKa MX 3HAYMMOCTU NS 34,0POBbA YesoBeka.

B KOHTEKCTe MMMYHOTOKCMYMOCTY pasnuyatoT npobbl AByX BUAOB: Hecneumdurueckme n cneuymduyeckre.
Hecneumndmyeckne npobbl HOCAT onUcaTeNbHbIl XapakTep, n3mepsas, Mopdo0rMyeckn Ux KoMYeCcTBEHHO,
N3MeHeHust B 06beme NMMONAHON TKaHW, Yncne TMMGONAHbIX KNETOK 1 YPOBHAX UMMYHOT100yIMHOB UK B
APpYrux nHgukaTopax UMMyHHoOI yHKUMKU. B oTnnume oT aToro, cneumduryeckre npobsl onpeaensitoT akTuB-
HOCTb K/IeTOK /W OpraHoB, Hanpumep, NponudepaTtusHble OTBETbI IMMMOLMTOB Ha MUTOreHbl UK cneuu-
huyeckne aHTUreHbl, LMTOTOKCUYHYIO aKTMBHOCTb W hopMauuio cneunduyHbiX aHtTuten (Hanpuvep, npu
OTBETe Ha apuTpoLuTbl 6GapaHa).

HoBbIM HanpaBneHvem B 3TON 061aCTV SABMAETCA NPUMEHEHVE «-OMUKU» (Pa3roBOPHOE Ha3BaHWe Y3Koi
obnactu cneuvanusaumm B 6Monorum) Ans obHapyXXeHns U3MeHeHuli B BbIpaXXeHU N reHoB, 3a4eliCTBOBaHHbIX
B UMMYHHbIX OYHKLMAX.

4
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OueHKa MMMYHOTOKCUYECKNX (hakTOPOB A0/IKHA NIAHNPOBATLCA B COOTBETCTBUM C 6/10K-CXEMOW, NpuBe-
[eHHO B npunoxenun C. MpumMepbl BUAOB UCCNef0BaHWli 1 NPU3HAKOB UMMYHHbIX OTBETOB NpUBEAEHbI B Tab-
nnue 2.

HecmoTps Ha TO, 4TO CyLLeCTBYIOT KOHKPETHbIE MaTepuasbl C U3BECTHON UV BEPOSATHON MMMYHOTOKCUY-
HOCTbIO. MCC/ef0BaHNA MMMYHOTOKCUYHOCTM, CBSI3@HHON C MMMYyHOCynpeccueli uavm MMMYHOCTUMYNALNENA,
[O/MKHBI NepBOHaYaibHO OrpaHMuMBaTbCs onpejeneHuammn, NPOBOAVMbIMU Ha CTaauy uccnefoBaHuii obLen
TOKCMYHOCTU. [lanbHenwemy nccnefoBaHunio 0KHbI NOABEPraTbCs TOMIbKO areHTbl C BbISB/IEHHbIMU MPU3Ha-
KaMun MCTOYHMKOB UMMYHOCYNPECCUN UM UMMYHOCTUMYNSALMKN. MofoCcTpble nccnefoBaHns nonesHsl 4ns no-
NyyeHns 06WMUX MNPU3HAKOB MOTEHUMANbHOW WMMYHOCYNPeccMn uaM UMMYHOCTUMYNSAUuMW. Ecnm  oHu
NPUMEHSAIOTCA, UX BbINOJIHEHNE L0/KHO NPOBOANTLCA B COOTBETCTBUM C ISO 10993-11.

6.2 BocnaneHune

AreHTbl MOryT B3avMOfeicTBOBaTb C KOMMNOHEHTaMu /1060 COCTaBNAOWER UMMYHHOW CUCTEMbI, TO
eCTb C rpaHynouuTamu. Makpodaramv v kneTkamu Apyrux BugoB, CNOCOGHbIMY BbipabaTbiBaTb U BblAeNsaTb
MeanaTopbl BocnaneHns. Heo6xo4MmMo 0TMETUTb, YTO MOC/Ie MMMNIaHTaLUM MHOPOAHOTIO Tena A0BOJIbHO pac-
NpoCTpaHeH MeCTHbIA BOCNa/MTeNbHbIA OTBET. [JINTENBHOCTL U CTENeHb OTBETA ONpPeAensioT, ABAseTca m
3TO HeraTMBHbIM 3dPekToM. MMCTONATONOIMA MecTa MHbEKL MU NN UMNNAHTaLMN areHTa ABaseTca Hambonee
NpAMbIM 1 afeKBaTHbIM METOAO0M OLLEHKM CTENEHM UHAYKLUN BOCNaneHus nocne Bo3aeicTBrsA areHToB. MNopa-
XeHve TkaHel ¢ npeobnagaHvem NMMQOLUTOB ABISETCA XPOHUYECKMM BOCNasieHNeM, CBA3aHHbIM C UMMYHO-
TOKCUYHOCTbIO. B TO BpPEMs KakK peakuus Ha WHOpPOAHOE Tesio 3ak/l4aeTcs B HaIMuuum makpodaros u
TMraHTCKUX KNETOK MHOPOAHbLIX Te/1 B 061aCTN KOHTaKTa TKaHu 1 matepuana. lNepBuyHbie ncciefoBaHus MecT-
HOro BocnaseHus onucadbl B ISO 10993-6. [ipyrme noaxogsiime nccnefoBaHus BKIYaT B cebs npobbl ©
CbIBOPOTKOI Ha C-peakTuBHbIA NPOTEUH 1 6enoK OCTPOit (hasbl.

6.3 MmmyHocynpeccus

Lns onpefeneHns ummyHocynpeccun TpebyeTcsi MHOTOYPOBHEBbI NOAXOA, OTpaxarowmii Cnox-
HOCTb UMMYHHOI CUCTEMBI 1 pasHoo6pasne ee PYHKLUIA U KOMNOHEHTOB. [laHHblii MHOTOYPOBHEBLI Nog-
X0[, COCTOWT 13 NEPBOTO YPOBHA UCCNef0BaHNA UMMYHOCYNpPeCcCcH ¢ NCNOb30BaHNeM Hecneyndgniecknx
npo6, 3a KOTOpbIM CneAyeT BTOPOW YPOBEHb, BKIYaKLWMi cneyundguyeckne npobbl. Takoit MHOroypoBHe-
BbIli NoAxoA He ABNsieTcAa Haubonee paLmoHanbHbIM, Tak Kak cneuudguyeckue npobsl 6onee YyBCTBUTEb-
Hbl. YeM Hecneuuduuyeckme. MeHee YyBCTBUTE/IbHbIE UHAMKATOPbI MPUMEHAIOTCA Ha NMEPBOM YpOBHe, a
60/1ee YyBCTBUTE IbHbIE — Ha BTOPOM HE NOTOMY, YTO 3TO HaUy4LWNiA cNOCO6 OLLEHKN MMMYHHOW CUCTEMbI,
a noToMmy, Y4TO TaKoil NoAXOA CHWXaeT HEO6XOAMMOCTb WCNO/Sb30BaHUSA AOMOMHUTENbHbIX 3KCMEPUMEH-
TasbHbIX XWNBOTHbIX.

Ha nepBom ypoBHe npusHakamm MMMYHOCYNpPeccumn ABAAITCA UHAYLMPOBAHHbIE NU3MEHEHUSA, HanpuMep
B Macce UMMYHHbIX OPraHoB, YMC/ie KIETOK UMW KNETOUHbIX NONYAALMSAX U B UMMYHOT106yIMHaX.

3aTtem, Ha BTOPOM YpOBHE, BO3MOXHO NpUMeHeHne 6onee cneLngmnyHbIX MMMYHHbIX (DYHKLMOHATbHBIX
npoo6, Taknx Kak onpegenieHne BNSHUA areHTa Ha akTMBHOCTb NK-KNeTok n/vnm UMMYHHY0 OYHKLMIO B Neprog,
aKTWBHOW MMMyHM3aLWK, HaNpUMep onpefeneHne BbIpaGoTKM aHTUTeN, CNeundUyYHbIX K aHTUreHaMm nocne
ceHcubunmsaummn. OTaeNbHble PYKOBOACTBA BK/IOYAOT B CEGS1 HEKOTOPbIE U3 3TUX ONpeAeneHnii yxe Ha nep-
BOM ypOBHe (OTBET aHTUTEN Ha T-3aBUCMMble aHTUreHbl, Takne Kak apuTpoLuTbl 6apaHa).

PeanbHble nocneacTBna UMMYyHOCYNpPeCcCHm, BEPOATHO, /lyylle BCero onpeaensitoTca nyTem OLEeHKN BO3-
[eiicTBUS Ha CONPOTUBNAEMOCTb MHDEKL MW Ha BaKTepuasbHbIX, BUPYCHbIX M/MWN NapasuTUYeCKNX XUBOTHbIX
MoAensax u/nnu Bo3fencTBns Ha ConpoTMBASEMOCTb OMyX0sM. BaxHoCTb Npo6 Takux BUAOB B TOM, YTO OHU
paccMaTpuBaloT UMMYHHYIO CUCTEMY KaK 3aKOHYEHHYIO 1 (PYHKLMOHAIbHYIO LLe/IOCTHOCTb. TOM He MeHee, Tak
Kak OLLeHWNTb BCE NOAXOASALLME C TOUKM 3pEHUSt UMMYHOJI0TMM NapameTpbl B pamMkax O4HOro UCCNe0BaHNs TOK-
CUYHOCTUN U NMMYHOCYNnpPecCuun He ABnseTcsa BO3MOXHbIM, HF)O6X0,CI'I/IMO onpenennTb Hanbosiee BaxHble na-
pameTpbl NPOrHO3MPOBaHWA W BbIOPaTb MpakTUYeCKUidi NoAXoA [ANA OLEHKU WMMyHocynpeccuu [ans
KOHKPETHOTO areHTa.

Tak kak obLiee HegoOMOraHve YeioBeka Takke BANSET HA UMMYHHYIO CUCTEMY, Han4Yme MMMyHOCynpec-
CUW NPU3HAeTCs NpU 06HAPYXEHUN MMMYHHbIX U3MEHEHWIA NPY YPOBHE [03bl, HE Bbi3blBalOLLLEM SABHOW 06LLeit
TOKCUYHOCTW. Takum 06pasom, uccnefoBaHne MMMYHOCYNPECcCHm nydlle NPOBOANTL B paMKkax ucciefoBaHns
o6LLieli TOKCUYHOCTH, Tak Kak Takoe ncciiefoBaHne UCnosb3yeT AManasoH pas/inyHbIX 403 areHTa 1 oueHnBaeT
BCE OCHOBHblE CUCTEMbI OPraHoB.

[nsa o6HapyXeHUs 06LLeil TOKCUYHOCTU XMMUYECKMX BELLECTB Noc/e NOJOCTPOro BO3AelCTBUS HelaBHO
6b1710 NpuHATO OECD 407, [1]. BKAtOYatoLee HeCKOIbKO MMMYHOTOKCUKOJTIOTMYECKVX NapaMeTpoB A1 onpeje-
NeHNs UMMYHOTOKCUYeCKOro adhdpekta nccnesyemoro coctasa.
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Ta6nunuya

VIMMyHHble
peakuum

TkaHb/BOCNaneHne

FymopanbHblii
oTBeT

KnetouHble oTBETHI

T-numdounTsl

NK-kneTkun

Makpodaru
1 Apyrue MOHOLMUTbI

AeHapuTHblie
KNeTku

BackynsipHble 3HA0-
TenunanbHble KNeTkn

FpaHynounTsl
(6asocunsl.

303MHO UNbI.
HelTpodnnbl)

ConpotnBnsaemocTb
K opraHusmam

Knuuunyeckne
CYMNTOMbI

2 — MNpumepbl BUJOB UCCNEA0BAHNI

Cneuuduyeckne
npoo6bl

MmnnanTtat/c
ISO 10993-6

VIMMYyHHblIE
mep. ELISA)

NCTEMHbI A
1 1SO 10993-11

npo6bl (Hanpu-
Ha peakuuto aH-

TUTEN1 Ha aHTUreH nnc agb-

0BaHT”

Tpom6ouunToobpasywouine

KNeTKn

Mponundepayna numgounTos

AHTUTENno3aBucuMas Knertou-
Has UMTOTOKCUYHOCTb

MaccuBHas
nakcuns

KOXHaa aHau-

Mpsmas KoxHas aHaunakcus

TecT makcumusauum Ha Mop-

CKUX CBUHKax

MecTHas npo6a Ha nUMdoys3-

nax Mblwn

MecTHas peakuus Ha NOAKOX-
HOe BBeAeHWe Npobbl Ha yxe

MblIWn

Mponudepayns numpounTos

CMelwaHHas peakuma numdo-

unToB

LIMTOTOKCMYHOCTb Onyxonei

daroumnTos

MosiBNneHne aHTUreHoB

MosBneHne aHTUTEHOB K
T-numdouyntam

AxTuBauua

Aerpanynauyus

daroynTtos

ConpoTuBnsieMocTb 6akTepu-

AM. BUpycam

nonyxonam

He npumeHumo

PacTtBopsiemble
MeamaTopb!

He npumeHumo

KomnnemeHT (BK/IO-
aHadunaTok-

yas
cuHbl C3a n Cha)
MMMYyHHbIE
KOMM/eKCbl

LinTokumoBble npo-
hunn. xapakTepHble
ans noarpynnel

T-numdcouuntos (Thl.

Th2)

He npumeHumo

LuTokuHbl (IL1, TNFu.
1L10.

IL6.  TGFp.
y-nHTepepoH)

He npumeHumo

XeMOKUHbI,

TUBHble aMWHbI,
nanuTtenbHble
KUHbI, 3H3UMbI

He npumeHumo

He npumeHumo

6uoak-

uuTo-

M MPU3HAKOB NMPK OL,EHKE UMMYHHbIX peakuuii

Hcencuuduyecmme npo6bl

deHoTUNMPOBaHNE

Mapkepbl KneTou-
HOli MOBEepPXHOCTH

Mapkepbl KneTou-
HO NOBEPXHOCTM

Mapkepbl KneTou-
HOW MoBepXHOCTU
(NOMOLHUKN U UKn-
TOTOKCUYHbIE
T-numdounTsl)

Mapkepbl kneTou-
HOli NOBEPXHOCTU

Mapkepbl MHC

Mapkepbl KneTtou-
HOW NOBEepPXHOCTU

He npumeHumo

He npumeHumo

He npumeHnmo

Apyroe*

AHanuns maccsbl
opraHa

LnToxummsa

Anneprusi, KoxHas
CbiNb, KPANMBHMLA,
ajema, numdage-
HonaTus, Bocnane-
Hue

*CyLecTBYIOT XMBOTHbIE MOAEN HEKOTOPbIX ayTOMMMYHHbIX 3a60/1€BaHNil YenoBeka. TeM He MeHee, perynsipHble
nccnefoBaHns UHAYKLMM ayTOMMMYHHbIX 3a60/1eBaHuii matepnanamu/usgensiMm He peKOMeHYTCs.

b Han6onee yacTto ncnosb3yembie uccinefoBanus. Cneunduueckne npobsl 06bIUHO 60/1EE BaXHbI, YeM NMPOGHLI Ha
pacTBopsieMble MeAMaTopPbl UKW (PEHOTUNMPOBAHME.
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6.4 VIMMyHOCTMMYNauuA

MMMyHOCTUMYNSALMSA, B 6OMLLUMHCTBE C/lyYaeB, He NPUBOAMT K CHUXKEHHOW COMPOTUBASEMOCTU NHAIEK-
LLMOHHbLIM 3a60/1€BaHUSAM; BMECTO 3TOr0 MMMYHOCTUMYALMSA MOXET MMETb NocNeAcTBYA B N1aHe 060CTPeHUs
CYLLECTBYOLLUX a/l/IePruyeckux UM ayTouMMyHHbIX SB/IEHUA.

Mpo6bl, UCNOb3yeMble AN 06HAPYXXEHUS UMMYHOCYNpeccHm, 06bIYHO TaKkke NoAXoaaT A5 o6Hapyxe-
HUSE UMMYHOCTUMYNALUK. JTydlwnm cnocobom mccnenoBaHmsa NOCneacTBUiA BO3AENCTBUSA areHToB, O KOTOPbIX
N3BECTHO, YTO Te HecneunmnyHo CTUMYNPYIOT UMMYHHYIO CUCTEMY, SB/ISIETCA UCNO/Ib30BaHNE XUBOTHbIX MO-
Aenei ¢ HAYKUMen B HAX anneprum uny ayTouMMyHHOCTU. Kak 1 Mogeny conpoTUBISEMOCTM K OpraHu3Mam,
MOAENN anneprun n ayToMMMYHHOCTU, Kak NpaBuio, 4OCTaTOUYHO rpoMo3akn. O6LWenpuHATLIX Mogenel Ha Xu-
BOTHbIX A1 UCCNefoBaHNA anneprum n ayToMMMyHHOCTW, NO3BOIAOLWMX 3KCTPANONALMIO AaHHbIX, NONYyYeH-
HbIX OT XXMBOTHbIX, HA Yesi0BekKa, He CyLlecTByeT.

Kpome MMMYyHOCTUMYNUPYOLWKUX KayecTB caMoro maTepuana Heo6xo4MMO Takke paccMOTpeTb NMMY-
HOCTUMY/IMpPYIOLLEE BAUSHME MOCTOPOHHMX areHTOB, TaKMX Kak MMPOreHbl, Kak 0603Ha4YeHo B NpuioxeHun F
ISO 10993-11.

6.5 'MnepyyBCTBUTENBHOCTb

AreHTbl MOTyT 6bITb OMO3HAHbI UIMMYHHOI CUCTEMOW MO MX aHTUTEHHbIM CBOWCTBaM. Kak TakoBble, areH-
Tbl MOTYT AeCTBOBAaTb Kak aniepreHbl, BKIOYas rMnepuyBCTBUTENbHOCTb. CambiMy pacnpocTpaHeHHbIMK
chopMamu rMnepyyBCTBUTEIbHOCTY ABASIOTCA TMNEpPYyBCTBUTENBHOCTL 3aMegneHHoro Tuna {tun IV) u runep-
YyBCTBUTENILHOCTb HeMeA1eHHoro Tuna (Tun 1). na runepyyBCTBUTENBHOCTU TUNA | HE CyLLecTBYeT HafeXHo-
ro MPOrHO3UpPYHOLWEro NccnefoBaHus.

MnepyyBCTBUTENILHOCTL 3aMeA/IEHHOTO TUMNa COCTOUT U3 KNETOYHbIX BOCNA/NTE/IbHbIX aHTUreH-Cneuu-
hMYHbIX OTBETOB. PekoMeHaaLuum no nuccnefoBaHunio rmnepyuyBCcTBUTENBHOCTU cogepxaTcs B ISO 10993-10.

IgE cnyXuT nocpeAHWKOM rMNepyyBCTBUTENbHOCTU HEMEA/IEHHOro Thna. [N BbISABNEHUS BbIpaboTKM
cneumnduyecknx IgE MoxeT 6bITb BbIGPAHO HECKO/IbKO MeToA0B. Knaccuyeckme onpefeneHns HAYKUun rm-
nepyyBCTBMTE/IBHOCTU HEME/IEHHOIO TUMNa BK/IYaloT B cebs onpeAeneHne naccMBHON aHaduiakcum.

6.6 AYyTOMMMYHHOCTb

3K30reHHble areHTbl MOTYT U3MEHATb KOMMOHEHTbI OpraHu3ma Takum 06pa3oM, YTO MMMYHHas cuctema
BOCMPUHUMAET KX KakK Yy)xepoaHble. Takue ycnoBus, Kak npaBuio, TpebyT o4eHb cneunduyHbIX KoMOrHaLuii
aHTUreH — aHTUTENO; ONbITbl HA XUBOTHbIX NOKa3asan, 4TO ayTOMMMYHHble 3a60/1eBaHNsA B BbICOKOI CTEMNEHU
reHeTU4Yeckn 3aBnCMMbl. Takum 06pa3omM, MasloBEPOATHO, YTO ayTOMMMYHHbIA NOTeHLMan MoXeT 6biTb 06Ha-
py>XeH nyTeM 06LLNX TOKCUKONTOTMYECKUX CKPUHWUHTOBbIX MPOG.

OO6LWEeNPUHATBLIX MOAENEe Ha XUBOTHbLIX ANA UCCNeA0BaHNA anneprum 1 ayToMMMYHHOCTMW, NO3BONSIO-
LLMX IKCTPAno/aMpoBaTh faHHble Ha YenoBeka, He CyLlecTByeT.

Bbina npegnoxeHa mofenb uccaegosaHns No NPOrHo3y ayTouMMyHHOCTU. OHa siBnsieTcs Moandukatmei
npo6bl Ha NOAKONEHHOM NumdaTnyeckoM y3sne. Mpu 3TOM onpegeneHun nponvdepaTnBHbIA OTBET ApeHUpye-
MOro IMMcaTVHecKoro y3na cumtaeTcs NpyU3HakoM UHAYKLMU CEHCUOUIN3aLMK, BKYas ayTOMMMYHHOCTb. [lo-
6aBneHne K TecTy, cocTosiliee W3 OfHOBPEMEHHOTO BBefeHUs T-3aBUCUMMbIX U T-He3aBUCUMbIX aHTUTeHOB
(aHTUreHoB-penopTepoB), NOBLICU/IO 3HAYMMOCTbL UCCNEf0BaHUS, Tak Kak OHO Tenepb MO3BOMAET onpefennTb
OTBETHYIO peakuuio, WHAYLUPOBAHHYI0 Heo-aHTUreHamu. TeM He MeHee, npoba HyxzaeTcs B Aa/ibHelilem
YyTBEPXAEHUN.

7 3KCTpaI'IOJ'IFILI'I/IFI AaHHbIX OOK/TMHUNYECKUNX UCMbITaHNI

Mpo6nema 3KCTpanonAuMm Ha YenoBeka AaHHbIX, NOYYEHHbIX Ha XMBOTHbIX in Vitro, 0CNOXHEHA UMMY-
HONOrMYECKOWN N36bITOYHOCTBIO WK 3anacoM, XapakTepHbIM 418 UX UMMYHHOI cucTembl. [103TOMy UMMYHO-
TOKCMKONornyeckme apekTbl MOryT He oOkasaTb B/IMSHWA Ha COCTOSiHME /1a6opaToOpHbIX >KMBOTHbIX.
WccnepgoBaHus Takke 0C/T0XHEHbl HEOO6X04MMOCTbIO UCMO/1b30BaTbL 0CO6bIEe TECTbI B 3aBUCUMOCTM OT MecTa
nccnegoBaHua (HanpymMep, CUCTEMHbIW, NEroYHbIN, KOXHBIA) 1 OT MHTepecyoLweli MUMMyHONAaToN0rMn (To ecTb
rMNepyyBCTBUTE/IbHOCTb, UMMYHHas perynsuus, ayToOMMMYHHOCTb WM BOCMasieHWe), npuyem nocnegHee
ABMIeHNe He 0603HaYeHOo B TPAANLMOHHOM O6LLEM NCCNEAOBAHNN TOKCUYHOCTU.

YnyJlieHHoe NOHUMaHWe KNeTOUHbIX, MONEKYNAPHbIX U FTEHETUYECKUX NPOLLeCCOB, Y4acTBYIOLWMX B CO34a-
HUN COOTBETCTBYIOLLIMX UMMYHHbIX OTBETOB M UMMYHHbIX MeAMAaTOPOB, 3a4eliCTBOBaHHbIX B 3TVX npoueccax,
npeAocTaBuiIo BO3MOXHOCTb /11 UICNOJ/Ib30BaHNs 6osiee pauvoHasibHbIX U MHPOPMAaTUBHBIX UCCeA0BaHUiA.
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MpunoxeHune A
(cnpaBoyHoe)

HakonneHHblli onbIT

A.1 NWmmyHonorusa

MNMMyHHas cuctema npefocTaBniseT 3awWuTy OT areHTOB, YrpoXxalLiux 3J0p0Bbi0 YesioBeKa, B 3Ha4YNTENbHON Mepe
OT MH(EKLMOHHbIX areHTOB, Bbl3biBalOWNX 3a601€BaAHNA, HO TakXe 1N OT APYruX areHToB a okKpyxatouieil cpeje u oT Heo-
nnasun. OHa geiicTByeT NOCPeACTBOM Takux MEXaHU3MOB, Kak UMMYHHbI/ Haf30p U BbipaboTka UMMYHOT/TI06Y/IMHOB, LK~
TOKMHOB U WHTepneliknHosB. OHa 3awWuujaeT OT HOBbIX HEONJacTUYeCKUX KNeToK W peryaumpyet romeocTtas pocTa
neiikounToB. OTO BbICOKOpPa3BMTAA CUCTEMA OPraHoB, YbM (PYHKLUU 06ecneynBaloTCsa 4BYMSA OCHOBHbIMU MeXaHU3Mamu.
MepBbIM ABNAETCA HECNEUNDUYECKNt MexaHN3M, He TpebyloWmnii NnpeblAyL ero KOHTakTa ¢ MHAYLNPYIOLW UM areHTOM 1 He
nmew Wi cneyndnyHocT. BTopbiM ABNSieTCA cneundUyHbIi Uan afaanTUBHbIA MeXaHU3M, HanpaB/ieHHbIi KOHKPeTHO
npoTUB onpeAeneHHoro areHta. A (PeKTMBHOCTL afanTUBHON CUCTEMbI 3aBUCUT OT BPOX/AEHHbIX CUCTEM (Hanpumep, oT
KOMNAEMEHTHOW. KoarynsunmoHHoi n pubprnHonntTnyeckoin cuctem) OHa Takxe 3aBUCUT OT peakuywnii aHTUreH — aHTuTe-
no. T-nuMoyNTOB. LUTOKNHOB N XEMOKNHOB.

MOHOHYKNeapHble aroynTbl <T. €. MOHOLMUTLI KPOBM M Makpoars TKaHu), rpaHynounTbl U TMTAHTCKUE KNEeTKN UHO-
POAHbLIX TEN ABNATCA (harounTUpyLWNMN KneTkammn, 3ageiicTBOBaHHbIMU B HecneunuuHoi pe3ncTteHTHoCTH. Jlumdo-
UAHbIE KNeTKu, makpodarn 1 ux LUTOKUHbI 3aeiiCTBOBAHbl @ Pas/InYHbIX acnekTax CneunduyHoii pe3ncTeHTHOCTHN
opraHusma. MononHeHne M 06HOBNEHNE KETOUYHbIX 3/IEMEHTOB UMMYHHO CUCTEMbl BNSAETCA OCHOBHO 3ajayeit num-
hONAHOW TKAHN N NPOUCXOAUT, B OCHOBHOM, B MEPBUYHbLIX MMM ONAHbIX OpraHax (KOCTHbI MO3F, TUMYC).

B-kneTkn npogyumpyloT B-numdounTbl. KoTOpble gndepeHunpyoTCa B nnasmaTtnyeckme kneTku, Bblgensiouine
aHTUTena co CnocoBHOCTbI0 CBA3bIBaTL Cneunduyeckne aHTureHsl. Ha panHei ctagun guddeperynaymmn B-knetkn umetot
TONbKO KNeTOYHO-HanpaB/ieHHble aHTUTeNa, KOTOpble MOTyT CBA3bIBATLCS CO CNEUNMPUYECKUM aHTUTEHOM, HO He BblAeNsoT
B N1a3My HUKaKMX pacTBOPUMbIX aHTUTeN. Ana ganbHelwen gnddeperHynaunmn B-knetok B NNasMeHHbIe KNeTKU [O/KeH
Npon30iATN pAA BaXHbIX NPOLLECCOB. AHTUTEH yCBanBaeTCs KNeTKOW, U NPOXOANT AUTeCTUBHbI npouecc. ®parMeHTbl YCBOEH-
HOTO aHTUreHa 3aTem CBA3bIBAKTCA CO CNeunan3mpoBaHHbIMU MOIEKY1aMUN, YeN0BEYECKUM NERKOLNTAPHbIM aHTUTeHOM
(HLA). koTOopble 3aTeM HanpaB/iAlOTCSA HA NOBEPXHOCTb B-numdounta n hukcnpyoTca Ha ero NOBepPXHOCTH.

T-nUMOLUNTBI UMEIOT UMMYHONOTNYECKN CnelyndmnyHble peLenTopbl, KOTopble pacnosHalT monekyny HLA n cBa-
3aHHble C Hell aHTUreHHble hparMeHTbl W CBA3bIBAIOTCA C HUMU. TPU MHOTUX UMMYHHbIX OTBETax TpebyeTca B3aumopeii-
cTBue B-kneTok ¢ T-kneTkamu ANs 3aBepLIEHNA BCex CTaaunii ux guddeperHynaymn B nnasmeHHble KNeTku, Bblgensouime
aHTuTena.

Mpu akTmBayun T-kNeTok NnocneAHne BblAeNAT CEPU0 LMTOKUHOB, CAYXaluX XUMUYECKUMN UHANKATOpamMu, ABMSA-
OWUMACA KPUTUYHLIMU NPU MOGUAM3aUUM U Megualuny BoCnasmTebHbiX 1 UMMYHHbIX npoueccoB. OHM NpefoCcTaBNAT
aKTUBUPYlOLWME N MHTMOUTOPHbIE CUTHAbI, NPOU3BOASLLNE OTPOMHbIN 3 PekT Ha Apyrue KNeTkn UMMYHHO 1 reMonoaTn-
Yyeckoli cMCTeEM M B COeANHUTENbHOM TKaHU. Takum o6pa3om, cneunduyHblli UMMYHHbI OTBET CNYXWUT UHMLMATOPOM 6a3o-
BbiX 3(p(PEeKTOB, TaKNX Kak BOocnaseHue, cBepToiBaHne, MMGPUHONN3 N aKTUBALMA BACKYNAPHbIX 9HAOTEMANbHbIX KNeTOK.

ApanTuBHas UMMYHHas cUCTeMa MOXET pearnpoBaTbh Ha NPOHUKAOW NI OPraHn3mM NN areHT CneayWwumMmn pasnuy-
HbIMW NYTAMMU:

a) rymopanbHblii UMMYHHbI OTBET, BKIOYAKOLW NI peakyuio aHTUreH — aHTUTENO Ha NOBEPXHOCTW 6akTepuii, BUpY-
COB. W.T. A.;

b) KNEeTOYHbIA UMMYHHbI/i OTBET NPOTUB aHTUTEHOB NOCPEeACTBOM T-NTMMMOUUTOB. Makpodaros 1 MOHOLUTOB.

3Tu ABa pas3NNYHbIX MEXaHM3Ma MOTyT AeiicTBOBaTb O[JHOBPEMEHHO U B3aumojeiicTBoBaTb. O6a nogpasymesarnT
AeATeNnbHOCTbL NUMdounToB. B-numountsl ¢ petentopamu nMmmyHornobynuta (Ig) gudcdepeHuUnpyoTCs B N1a3mMeHHble
KNeTKM, KOTopble 3aTeM BbipabaTbiBalOT aHTUTeNa, cneyndmnyHbie K 06HapyXeHHOMY aHTUreHy. Mocne CBA3bIBAHUA aHTu-
reHa T-K/1eTOUYHbIM peLenTopoM. T-NUMAOLUTLI CTAHOBATCA @aHTUTEH-CNeUNnMPNYHbIMU T-KNeTkamun. KOTopbie MOryT Npou3-
BOAUTb pa3/IMyHble BUAblI LUTOKNHOB B 3aBUCUMOCTN OT 06GHAPYXEHHOro aHTUreHa.

A.2 NMMyHOTOKCHKONOINA

B3aumopeiicTBMe C MMMYHOTOKCUYHBIM areHTOM MOXEeT U3MEHWUTb XPYnkoe paBHOBECHE WMMYHHOW CUCTeMbl, YTO
MOXET NPUBECTU K HeXeNnaemMbiM pesynbTataM, TakuMm Kak.

- UMMYyHOCynpeccus, Beayliasa K usSMeHeHUAM B 3alUTHbIX MexaHn3max opraHusma npoT1B NaToreHoB MU HeoNnasuu.

- anneprus:

- ayTOUMMYMHOCTb.

TepMUH «UMMYHOTOKCUUYHBIV areHT» (fanee — areHT) UCnonb3yeTcsa AN 0603HAYEHUA XUMUYECKUX BelecTB (Ha-
npuMep. NIeKkapCcTBEHHbIX NpenapaToB) UM 6MONOTMYECKUX MOEKY/, BKYas NpoAyKTbl UX Aerpajauunn n. B HEKOTOPbIX
cnyyasx, pusnyeckne akTopbl (Hanpumep, pagnaunio). B KOHTeKCTe HacTosILLero cTaHgapTa Takue areHTbl BKAKOYaKT B
ceba maTtepuasnbl, UCNOMb3yeMble B MPON3BOACTBE MeULUHCKUX U3AENUA, U/Mnn Xxumndyeckune BelecTBa, NPUCYTCTBYIO-
wne a MeguLNHCKNX U3LeNnax B BUAe 0CajkoB.

8



FOCT ISO/TS 10993-20—2011

VMMYHOTOKCMYHOCTb MOXET NPUHUMATb HECKO/IbKO (hOpM, BKOYas:

a) noBpexaeHne Wau hyHKLMOHaNbHOE HapylleHne 04HOro Uan 60os1ee KOMMNOHEHTOB UMMYHHOI CUCTEMbI, Tak YTO
UMMYHHas (PYHKLMA nojaBfeHa W HopManbHas Pe3NCTEHTHOCTb OpPraHu3Ma HapylleHa;

b) CTUMYNALNUIO CNEeUNUYHBIX UMMYHHbIX OTBETOB XMMWYECKUMW BelecTBaMu WAU NPOTeUHaMM, KOTOPbIe BAEKYT
3a co60il pasBUTME CEHCUBMNN3ALNUN U anneprnyeckoro 3aboneBaHus;

C) npoBouupoBaHue, NPSIMOE WM KOCBEHHOE, ayToarpecCMBHbIX OTBETOB, BEAYLWMNX K @y TOUMMYHHOCTU U ayTOUM-
MYHHOMY 3a60/1€BaHUI0.

B cnyyae UMMYHOTOKCUYHOCTW, BBUAY NPAMOTO BAUSHUA HA UMMYHHYI0 cucTemMy, o6lwas unn MmectHas (Hanpumep,
KOXHas, neroyHas) UMMYHHas cucTema CTaHOBUTCA MULLEHbIO N1 areHTa, 1 pe3ynbTaToM MOXET CTaTb NOBbILIEHHAs Yac-
TOTa BO3HWKHOBEHMWSA WU CTeNeHb CEPbE3HOCTU MHPEeKLMOHHbIX 3a6oneBaHunii unn Heonnasuu. Hanpumep, B pesynbraTe
BUPYCHOI MHpekunun dnwTeliHa — Bappa MoxeT pa3BuTbCs B-knetouHasa numdoma, a BosfeiicTeme ynbrpacunonetoso-
ro 06/1y4eHNss — NPUBECTU K paKy KOXW MMMYHOMNOaB/eHHbIX MocenepecafoyHbiX nayneHTos. Mpamas UMMYHOTOKCUY-
HOCTb. BeAyllas K akTuBauuu WA NOAaB/EHUI0 MMMYHHOW CUCTeMbl, Takke MOXEeT B/INATb HA WMMYHHble OTBeTbl Ha
aHTUTEHbI, HE CBA3aHHbIE C UMMYHOTOKCUYECKMM areHToM, 1. TakuM 06pa3om, BINATb Ha anfeprum n ayTouMMYyHHOCTb, Ha-
npumep nyTem 060CTPEHUSA 3TUX OTBETOB.

MNMMYHOTOKCMYHOCTb TaKXe MOXeT pa3BUTbCS M3-3a KOCBEHHOro adpdhekTa. Hanpumep, BonyaHka, Bbi3BaHHas rmg-
pannM3nMHoM. o6pasyeTcsi BCAeACTBUE B/IMAHUSA HA KOMMNIEMEHTHYI0 CUCTEMY, BEAYLLEero K HeAocTaTKy KOMNeMeHTa.

Taknm 06pa3oM, UMMYHOTOKCUYHOCTb MOXET GbiTb Bbi3BaHa 3 (PeKTOM areHTa B pasNyHbIX 061aCTAX, B UMMYH-
HOW NM60 reMono3aTNYECKO cncTemMax Uam B COCTaBIAIOWNX 3TN CUCTEMbI 3BEHbAX.

MMMYHOTOKCMYHOCTb TaKXe MOXET pa3BUTbCA B pesynbTaTe UHAYKLUU UAK MOAUMUKALUN areHTOM esTeNbHOCTU
UMMYHHOI# cucTeMbl. Hanpumep, B cCiyyae anfeprum UMMyHHas cucTema pearnpyet Ha XMMuYeckue ranteH-npoTeuH
KOHBIOTAThbl UK COEANHEHNS C BbICOKO MONEKYNAPHOKA Maccoii. Han6onee BepoATHbIMU NOCNEACTBUAMU ANSA 340POBbS B
pesynbTaTe peakLun Ha COeAUHEHNA C BbICOKOW MOJIEKY/IAPHOI Maccoil ABNATCA anneprum AbixaTenbHblix nyTei (Hanpu-
Mep. acTMa, PUHUT), Xeny[0UYHO-KULIeYHble anneprun uam annepruyeckuii KOHTakTHbI gepmaTtuT.

AYTOMMMYHHOCTb MOXET pPa3BuTbCA B pe3yfibTaTe NHAYLNPOBAHHOIO areHTOM U3MEHEHNSA B TKaHAX OpraHnsma, aH-
LOKPUHHON (hYHKLUU UM UMMYHHOI perynsynu. AyTOMMMYHHble 3a601eBaHus SiBNSOTCA 3a601eBaHUSMN UMMYHHOI fe-
perynauynn. npoABAAKWMUMUCA NyTeM BblpaboTKM aHTUTen K «ce6e/CBOUM» UM MOAUMULNPOBAHHLIM «CBOUM»
aHTUreHam nNn6o NyTeM paspylweHus TkaHu T-numdouuTamMmn nnm makpodaramu, pearnpyonuMy Ha 3HL0TEHHbIe ayTOaH-
TUreHbl. AyTOUMMYHHble 3a60oneBaHNa He 06A3aTeIbHO pa3BMBaOTCA B pe3yibTaTe ayTOMMMYHHOCTU. ATEHTbI MOTYT CBA-
3bIBATbCA C MNPOTEMHAMW TKaHW WAW CbIBOPOTKM, W MWMMYHHbIA OTBET MOXeT BblpabaTbiBaTbCA MNPOTUB TakKUX
MOAUMULUPOBAHHbBIX ayTOAHTUTEHOB, BEAA K NOBPEXAEeHWNI0 Nnu rnéenn kneTok. IMMyHOTOKCUYHOCTb, BeAylias K runep-
YyBCTBUTENIbHOCTU U ayTOMMMYHHOCTMN (MMMYHHOI aeperynsynn), o6bIYHO JEMOHCTPUPYET BbICOKYI0 CTeNeHb Bapnabenb-
HOCTW CpeAn NauueHToB, K ee. N0 NPUYNHE BUOBbIX OT/IMUUIA, C/IOXKHO BOCNPOU3BECTH B MOJENAX HA XUBOTHBbIX.

MaToreHHble cTaAuN, BeAyline K ayTOMMMYHHO peakuynu, 0 KOHLa He MOHATbLI; TEM He MeHee, Gbln YeTKo onpejae-
NleHbl HEKOTOpble BaxHble hakTopbl, BKOYasA cinejyouiune:

- reHeTnYeckas CTPykTypa;

- non,

- BO3pacT;

* BO3/eiiCTBME OKpyXatwl e cpeabl.

MpnmevyaHne — NaeHTNOULNPOBAHLI HEMHOTUE areHTbl OKpYXalouiei cpefbl, HO OHW MOTYT BKlOYaTb HEKO-
TOpble MHEeKLUN.

MNpu3HaHO, N0 MeHbluell Mepe, YeTbipe MexaHu3Ma WHAYKLUM ayTOMMMYHHOTo 3a60n1€eBaHus:

- CKPbITbI€ @HTUTEHBI, T. €. 06bIYHO BHYTPUKIETOUYHbIE CYGCTaHLUN, NPU3HAHHbIE YY)XEPOAHbIMU NPU 0GHAPYXeHUN;

- ayTOaHTUTEeHbl, CNOCOGHbIE CTAaTb MMMYHOTEHHbIMUW B pe3ynbTaTe XMMUYECKOro, hM3MYecKoro nam 6Monornyecko-
ro U3BMEeHeHus:

- YyXepoAHble aHTUTeHbl, CNOCOGHbIE MHAYLMPOBATL UMMYHHbI OTBET, NEPEKPECTHO pearnpyowmnii ¢ HopmManbHbl-
MU ayToaHTUreHamu;

- MyTaUWOHHbIE U3MEHEHUS, CNOCOGHbIE MPOUCXOANTb B UMMYHOKOMNETEHTHbIX KNeTkax.

Heo6x04MMO OTMETUTb, YTO Aeperynsuns UMMYHHO CUCTeMbl, caMma No ce6e He Befyuiaa K MHAYKLUM ayTOUMMYH-
HOCTU. MOXET MOBMUATbL Ha NPOAB/EHNE YXE NUMEIOLEeNca NaTeHTHOW ayTOMMMYHHOCTH.

PasHuua mexgay npsiMoii TOKCMYHOCTbIO M TOKCUYHOCTbIO BC/IEACTBME MMMYHHOTO OTBETA HA COeAMHEHNE B HEKOTO-
poii cTeneHn uckyccTBeHHa. HekoTopbie cOeMHEHUs MOTYT OKa3biBaTb NPsiIMOE TOKCUYECKOe BO3AelicTBME HA UMMYHHYIO
CUCTEMY B LONOSIHEHNE K UHAYKUUUN cneuuduyeckoro MMMYHHOTO oTBeTa. TsaXenble MeTanibl B UCCNEeL0BaHUSIX HA XNBOT-
HbIX. HANPUMeEp PTYTb, NPOSIBAAIOT UMMYHOCYNPECCUBHOE JENCTBUE U BbI3bIBAIOT TMNEPUYYBCTBUTENBHOCTb U ayTOUMMYH-
HOCTb.

A.3 MocnefcTBUA U3MEHEHUA UMMYHHOW cCUCTEMbI 418 340POBbSA YesioBeKa

MoTeHUMan N3MeHeHU# B UMMYHHOI cucTeMe K HeraTUBHOMY BO34eliCTBUIO HA 3,0POBbe YenoBeka ABNSeTCs pacTy-
uieii Hay4yHoW 1 obuiecTBeHHOl Npob6nemoil. PasnunyHble TecTbl B pe3ynbTaTe nccnefoBaHuii 406poBoNbLEB UK Cayyai-
HOro BO3AENCTBUS Nokasasu, YTO HEKOTOPble areHTbl AEeMOHCTPUPYIOT UMMYHOMOZY/MpPYlOUiMe CBOWCTBA B opraHusme
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yenoBeka. TeM He MeHee, MOHbIA 6uonornyecknii adh ekt aITUX M3MeHeHn He Gbl1 CTPOro OTPaXKEH AOKYMEHTa/IbHO. TOT
hakT, 4TO HE3HaYMTeIbHAA UMMYHOMOAYNALKUA B OPraHn3Me MoXeT UMEeTb KIMHUYeckoe 3HauYeHne, NOATBEPXKAaeTCs CHI-
XEeHUSMW TUTpa BakKuWHauWil B CBA3M CO CTPECCOM U yyalleHWem CUMNTOMOB MPOCTOrO repneca nocse BO3jelCTBUSA
ynbTpathoneToBOro n3nyyeHus. Pesynbtat uMmMyHogeduynta, BbI3BaAHHOTO MEAULNHCKAMMN CPeACcTBaAMU, MOXHO MOJ-
HOCTbI0 OLEHNUTb N0 MOBbILEHHOMY YNCY UHEKLMOHHBIX 3a6071€BaHNit (0CO6EHHO Bbi3bIBAEMbIX ONMOPTYHNCTUYECKNMN
natoreHamu) U HeonnacTUyeckux 3aboneBaHnii onpegeneHHbIX BUAOB, Ha6NOAaeMbIX NPU UCNOIb30BAHUN UMMYHOCY -
pPecCUBHbIX areHToB 719 KOHTPO/A peakuun OTTOPXEHNA TpaHCNaHTaToB.

MHOr1e U3 UMMYHHbIX U3MEHEHW, HabloAaeMblX B OpraHn3mMe YesioBeka nocse Bo3feiicTBNA UMMYHOMOAYINPYIO-
WX areHTOB, MOTYT 6bITb MaN03aMETHLIMI 1 BDEMEHHbLIMU, & BbiAB/IEHWE UX BAUAHUA Ha 3[J0POBbe — CJIOXKHbIM. B CTpyk-
Type N PYHKLUAX UMMYHHOW CUCTEMbI MOTYT 6bITb U3BMEHEHWS, HO OHU MOTYT He Bbl3BaTb ABHbIX KTMHNYECKUX MOCNEACTBUI
ANSA 34,0p0BbA BBUAY A€/ACTBUA KOMNEHCATOPHbIX MEXAHU3MOB. DTO NogpasyMeBaeT, 4To Cy6beKTbl BO3AEiCTBNA MOTYT He
AEMOHCTpUpoBaTh ABHOTO adphekTa Ha 34,0p0OBbe, HO TakoBble 3 eKTbl MOTYT NPOSIBUTLCS B MOBbIWEHHOW NOABEPXKEH-
HOCTU 0o6WuKM 3a6oneBaHNAM. Takum 06pa3om, BAUAHNE HA 3[,0POBbe MOXET 6GbiTb BbISIB/IEHO HAa YPOBHE HaceNeHus, Ha-
npuMep B Ka4ecTBe MOBbILWEHHON PacNpPOCTPAHEHHOCTU anniepruii n 06Wnx NHPeKLnit, TakNx Kak PUHUT, TPUNN 1 CPeAHN
OTUT. 3TN 3P heKTbl MOTyT 0COGEHHO NPOABUTLCA B TAKMX NOATPYNNax HacesieHUs, Kak jeTu 1 NoxXuble NI0AN, Tak Kak OHu
Haubonee nNoABepPXeHbl PUCKY BO3eACTBUS UMMYHOTOKCUYHBIX areHTOB

[onoNHNTEeNbHO HEO6GXOAMMO MPU3HATL, YTO UMMYHHbIW CTaTyc HaceneHWs ypesBblyaiiHo pasHopogeH. Bospacr,
paca, nosl, 6epeMeHHOCTb, CTPECC M CMOCO6HOCTL CNPaBAATHCA CO CTPeCCOoM, CONyTCTBYyoWMe 3a6oneBanHuns n nHekyuu,
cocTofAHWe nuTaHusa, TabakokypeHue u apyrue cdakTopbl o6pasa Xu3Hu, BO34elicTBME NeKkapCTB M CE30HHbIX OTINYNIA cno-
CO6CTBYIOT 3TOW HEOAHOPOAHOCTH.

HecmoOTps Ha reTeporeHHOCTb W MOBTOPSEMOCTb, CBONCTBEHHbIE (DYHKLUAM UMMYHHON CUCTEMbI, CHUXEHUe cno-
COGHOCTM MMMYHHOI CUCTEMbI pearnpoBaTh B MOJIHYIO CU/1y COBEPLIEHHO HexenaTeNlbHo, Tak kak afanTuBHbie KOMMNeHca-
TOpHbIE CUCTEMbl MOTYT NOHAZ06UTbLCA ANS AelicTBUS B 6oee yrpoxawlwnx cutyaymsax. C Apyroit CTOpoHbl, NOBbILEHUE
(oco6eHHO ycTolWUYNBOE) B €ATENILHOCTU UMMYHHOI CUCTEMbI BieyeT 3a co60il puck 60/1ee cepbe3HbiX NocnecTBuit (no-
BpeX/AeHune TkaHell, aHacunakcnsa), BOSHUKAOLWMUX NPU anneprum n/unm ayTouMmyHHocTn. CepbesHble NocnecTBus an-
Nepruyecknx M ayToOMMMYHHbIX OTBETOB, BBWU/AY BNNAHWS BHELWHWX areHTOB Ha YesioBeka, 0COGEHHO OYEeBUAHbI NpU
c/yyasix BO3eACTBUS XUMUYECKNX BELLECTB U IeKapCTBEHHbIX NpenapaTos.
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MpunoxeHune B
(cnpaBoyHOe)

MpakTuka NnpMMeHeHNa MeaNLLUHCKNX M3,Cl|ef||/ll7l B K/INHNKe

Mpu 0630pe Hay4yHOl NuTepaTypbl (CM. BBeAeHNe) 6bl/IN BbIABNEHbI CIeAYIOLWME NPU3HAKN NPOABMEHNS B OpPraHns-
Me YyenoBeka UMMYHOTOKCUYHOCTU, BbI3BAHHOW pas/IMyHbIMU maTepuanamu.

- Mpu yyacTun onpegeneHHbix 6U0OrMYeckux MaTepmanos (HanpuMep, NPOTEUMHOB laTekca) NPoONCXoAAT peakLun
rMnNepyyBCcTBUTENbHOCTU TUNa |. OTMeyvalnTCs OTAEe/NbHbIE CyYan Npu yyacTum NNacTUKoB M NONUMeEpPOB (Hanpumep, akpu-
noBbix/akpunaToB) U coneil MeTanoB, HaNnpuMep cosieil HUKeNa 1 Xxpoma, Takme adhPekTbl TakkKe OTMeYanncb B cayyae
npUMeHeHUs amanbrambl B cToMaTonorun. He Bcerga npeactaBnsaeTcs BO3MOXHbBIM BbIIBUTb Pasnyuns Mexay «knaccu-
4eckoii» rmnepyyBCTBUTENBHOCTLIO TUNa | (T. €. onocpeAoBaHHON aHTUTeNnamun IgE) n npsamMbIM BO3aeiicTBMEM TOKCMYECKO W
cybCcTaHuMM Ha gerpaHynaynio TyUHbIX KN1eTok.

- Coo6uaercsa 0 HECKOIbKNX CAydYasax peakuun runepuyyBCcTBUTENbHOCTU Tuna V. cBA3aHHON C HU3KON MoNeKkynsap-
HOIi Maccoil opraHMyYecknx Monekyn (Hanpumep, TMypamoB u gpyrux go6asot’'npuMeceil B natekce, a Takxe 6ucgeHona A
B CBA3YIOUMX KOMNOHEHTax 4N1A 3y60NpoTe3HbIX MaTtepuanos), U ¢ nnacTukamu/nonuMmepamu (Hanpumep, akpunartamu u
fo6aBkaMy K MOIMMEPHBIM MOKPbITUAM B 3/1€KTpoAax KapanocTUMYNATOPOB U hopManbiernjomM, BblAeNA0WMMCS B NO-
NUMEPU3YIOLLUXCA CTOMATONOIMMYECKNX MaTepuanax).

- MeTannbl n conn meTannoB B MEAULMHCKAX W3ENNAX UHOTAA CBSA3bIBAIOT C peakuueil runepyyBCTBUTEIbHOCTH
Tuna IV.

- XpoHnyeckoe BocnasieHne Tuna MHOPOAHOIO Tesia Kak peakuua Ha umnaaHTaTbl, COCToALMEe U3 MatepmasoB MHO-
rmx BUAOB, HaNpumep nonu(gumeTuncunokcaH) (CUNUKoH), nonu(teTpadnyopoatuneH) (nonutetpadTopaTnneH/MTHI).
nonu(metTnnMeTakpunart) u nonmactep. Tem He MeHee, C/IOXKHO YCTAHOBUTb NPUYMHHYIO B3aMOCBA3b MeX/y XpOoHuYec-
KUM BOCNaseHNeM U Cepbe3HbIMN OC/TOXKHEHWAMMW, TaKUMKU Kak ayTOMMMYHHOCTb, A1 KaX/0ro KOHKPeTHOro maTtepuana.
3ameTHan hubposHas oTBETHAA peakuusa MOXeT pasBUTbLCA NPU UCMNO/Ib30BAHUN CUIMKOHOB, C KOTOPbIMU Takas BO3MOX-
HOCTb 6bl1la 06LWMPHO N3yyeHa, HO NoC/efHNe AaHHble He MoKa3blBalT Kakoro-nn6o cuctemHoro sabonesaHus.

- B HekoTOpbIX cybbekTax Nogo3peBaeTcss MMMYHOCYNpeccus, BO3HUKalowas B pesynbTaTe Bo3jeiicTsna onpeje-
NEHHbIX MeTannoB (Hanpumep, HUKens n ptytu). OgHaKo cuctematTmyeckne uccnefoBaHuns, CBA3aHHbie C MegULNHCKUMMN
nspgenuamun/matepmanamu. peaku.

- HekoTopble KNMHUYeckne oT4eThbl (PaBHO, Kak U NabopaTopHble ONbITbl HA XWBOTHbLIX) NpeanonaraloT UMMYHOCTU-
MYNSALNI0. 0CO6EHHO BbI3BAHHYI0 aAbloBaHTamu, B Cay4yae CUINKOHA, HO 3TO MOXEeT MPOUCX0AUTbL Ckopee B pe3ynbTate
athhekTa yepxaHna aHTUreHOB (AeNOHNPOBAHNA), YeM M3-3a NPAMON UMMYHOTOKCUYHOCTH.

-AKTMBaLMA KOMMN/IEMeHTa C BbipaboTKoWi aHanIaTOKCMHOB SIBNAETCA PacnpoCTPaHEeHHbIM UMMYHOTOKCUYHBIM
3(pheKTOoM, CBA3AHHLIM C TBEPAbIMN MaTepuanammu, BXOAAUWMMMN B KOHTAKT C KPOBbIO (Hanpumep, matepuanamMmu Ha OCHOBe
Lennonosbl, CUHTETUYECKMMMU MaTepuanamu maructpaneil Ans remojunanusa, cononmmepamu nonmactep/NMTO®I ana
BakLWH).

-AYyTOUMMYHHOCTb CBfi3blBaNaCb C HEKOTOPbLIMU MeTansaMu, NPUMeHSeMbIMU B UMNIAHTUPYEMbIX MEeAULUHCKNX
n3penuax (Hanpumep, ¢ pTyTblo 1 3010TOM). TeM He MeHee, flaxe Npu MogennpoBaHnmn 3aboneBaHni Ha XMBOTHbIX C/IOX-
HO NonyunTh y6eantTenbHoe goka3aTenbCTBO TOro, YTO Kakoii-nn6o maTepuan Bbi3biBaeT ayTOMMMyHHOe 3ab6oneBaHue (B
oT/MunNe OT ryMopasnbHOro U/nu KNeTouyHoro ayToOMMMYHHOTO 0TBeTa).

runepyyBCcTBUTENbHOCTL (TUNOB | U IV) ABNAeTCA Hanbonee 4acTo OTMEeYaeMblM UMMYHOTOKCUYECKUM 3 (hekToM.
HekoTopble HaTypanbHble NPOAYKTbl )XMBOTHOTO NPOUCXOXAEHNA ABNAIOTCA OJHOBPEMEHHO UMMYHOTEHHbLIMWU U aKTUBUPY-
I0WMMKN CUCTeMy KOMNIeMeHTa (Hanpumep, KonnareH). [ipyrue matepuansl (Hanpumep, KpUCTanInyeckniti kKsapu v yronb-
Hble WMMYyHOaACcop6eHThl, a Takxe opraHuyeckme Ao6aBKM C HU3KOMOMEKYNAPHOW Maccoil) Takxe AeMOHCTpUpYloT
MMMYHOTOKCUYHbIN adphekT (Hanpumep, akTMBaL M0 CUCTEMbI KOMNIEMEHTA C BbIPpa60oTKO aHadNaTOKCUHOB 1 peakLuio
rMnepyyBCcTBUTENBHOCTU TUNa IV COOTBETCTBEHHO).

B HayuHOIl nuTepaType Hanb6onee pacnpocTpaHeHbl ONUCAHWUA Cly4YaeB U UCC/eoBaHUA Ha HEGOMbWMNX rpynnax.
3aMeTHbIMU NCKTIYEHNAMU ABNAOTCA 60NeB KPYNHbIe KIMHUYEeCKue UccnefoBaHns, [EMOHCTPUpPYOLW e peakyun runep-
YyBCTBUTENIbLHOCTW. HANPUMEP, Ha OnpefesieHHble MeTan bl AN NaTekc, U UCCNEe[0BaHNA XEHLWWH C UMNAaHTataMn Mo-
NIOYHON xenesbl (KOTOpble, Ha HaCTOAWMWIA MOMEHT, He NpPOSBAAKT NPU3HAKOB WMMYHOTOKCMYHOCTM). 3a aTum
UCKOYEeHNeM, cucTemaTmyeckme nccaegoBaHnsa CNOCO6GHOCTN MaTepmanos 418 MeAULUHCKUX U3AeNnii Bbi3biBaTb UMMY-
HOTOKCMYECKOe felicTBUE Ha NtoAeli, Kak NpaBuio, OTCYTCTBYHOT. OTO 06BbACHAET TO. YTO COOOLWEHNS 06 UMMYHOTOKCHY-
HOCTW. BbI3BAHHOW MEAULUHCKUMU U3[ENnaAMN, peKo BcTpevaloTcs. OTHacT 3aTO TakKe MOXeT npoucxoanTb 6narogaps
a(pheKTMBHOMY OTCEBY NOTEHLMANbHO MMMYHOTOKCUYHBIX MaTepnanoB Ha paHHUX cTagusx paspaboTku m3genus. Pe-
3ynbTaTbl TaKUX CKPUHUHTOBBIX WCCNe0BaHNIi MOTYT He NOABUTLCA B HAy4YHON nuTepaType.
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Mpunoxenune C
(cnpaBoyHoe)

Bnok-cxema nccnefoBaHna UMMYHOTOKCUYHOCTU

Het

Her HeTpeapnuMK/IHMOO
m3«p*wora nogonMman
He UMUNYHCIKSAYKKA D

NeermpoxHvBs
MMLUHPANMHIOCTb

Wcecnenomuvegom 1
THOT MMLLYYO<*NIMIOM> Tber
necnuwiw ™ hi—ifnMnmfaimmO Ha rw*pgecTBm**Hocrb

PxrmotpMn»kam v cn
KN W W 1 Halynu— yinT,
(fiuflumn* vwawynw fyyw)

PucyHok C-1 — Brnok-cxema uccnefoBaHuii MMMYHOTOKCUYHOCTM

“ Martepuan n3genus B TOYHOCTH TaKoi Xe. kKak n B npon3soguMOM Mn3fenuun, Cc AaHHbIMU, NOKa3biBaw W UMW OTCYT-

CTBME UMMYHOTOKCUYHOCTU; XapakTep KOHTaKTa ¢ TeNIOM W 4NUTENbHOCTb BO3AECTBUA Takue Xe. Kak U B NPON3BOANMOM
n3genuu.

b AYTOUMMYHHOE B/INAHME MOXET npejnonaraTtbCsa UCXOAA U3 CYLWECTBYOWMUX AOKINHUYECKUX WU KITUHUYECKNX
AaHHbIX.
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MpunoxeHne A
(cnpaBoyHOe)

CBefieHnA 0 COOTBETCTBUM MEXrocyAapCTBEHHbIX CTaHAapToB
CCbI/TOYHbIM MeXAYyHapoAHbIM CTaHA4apTam

Ta6nuuya [JAN

O603HayeHne U HaMMeHoBaHNe MeX/AyHapOoaHOro CreneHb O603HayYeHNe N HaVMeHOBaHNe MEeXrocyjapCTBEHHOro
cTaHgapTa COOTBETCTBUS cTaHgapTa
ISO 10993-1:2003 OueHka 6uon0rMyeckoro aeii- 0T FOCT ISO 10993-1—2011 W3genua MeguLUH-
CTBUS MeuuUHCKNX nsgenunii. Yactb 1. OueHka un ckne. OueHka 6uonornyeckoro gencTeus megu-
nccnefoBaHus LMHCKUX n3gennii. Yacte 1. OueHka n uccneposa-
HUA

ISO 10993-2:1992 OueHka 6uMonorn4eckoro aei- —
CTBMA MeAULUHCKUX n3genuii. Yactb 2. Tpeb6oBa-
HUA K 06paLLeHNI0 CXXNBOTHLIMM

ISO 10993-6:2007 OueHka 6monornyeckoro aei- 0T FOCT ISO 10993-10:2011 W3genua MepuLUH-
CTBUS MeauUMHCKUX usgenuii. Yacte 6. Wccnepo- ckne. OueHka 6uonornyeckoro geincTeus meau-
BaHUSi MECTHOTO AeicTBUS nocne uMnaaHTauum LUHCKNUX n3genunii. Hacte 6. UccnegoBaHus mect-
HOro AelcTBMA Nnocne nmnnantayum
ISO 10993-10:2002 OueHka 6uonornyeckoro gei- 0T FOCT ISO 10993-10:2011 W3penusa MepuLunH-
CTBUA MefuuMHCKMX n3gennii. Yacte 10. Uccnepo- ckne. OueHka 6MON0OrMYECKOro feicTBns Meau-
BaHuWe pasfpaxaluero n ceHcmbuansmpytouiero LMHCKMX n3genuin. Yacte 10. WccneposaHue pas-
nencrena ApaxalLwero 1 ceHCnbunusupywero geictens
ISO 10993-11 2006 OueHka 6MONOrMYECcKOro gei- 0T FOCT ISO 10993-10:2011 W3genua meauvuuH-
CTBMA MefuuMHCKUX n3genunit. Hactb 11. Nccnepgo- ckne. OueHka 6uoNornyeckoro feicTens megu-
BaHMA 06LLeTOKCMYeCcKoro gencTaus UMHCKMX n3genunii. Yacte 11. WccnepoBaHus 06-

WeToKCUYeckoro geicTena

* COOTBETCTBYOLW NI MeXTocyAapCcTBEHHbI CTaHAAPT OTCYTCTBYET. [0 ero yTBEPXAEHNS PeKOMeHAYyeTCs UCMOJib-
30BaTb NepeBO/, HA PYCCKUIA A3bIK JAHHOTO MEX/AYHapoAHOro cTaHAapTa. lNepeBoy faHHOrO MeX/AyHapoHOro cTaHAap-
Ta HaxoauTcs B ®efepanbHOM UH(POPMALUMOHHOM (DOHAE TEXHUYECKUX PErlaMeHTOB U CTaHAapToB

Mpumeuanue — BHacTosWeM CTaHAAPTE UCNOb30BAHO CNEAYIOLEe YCNOBHOE 0603HAYEHNE CTENEHN COoT-

BETCTBUS CTaHAApPTOB:
- IDT — naeHTUYHbIE cTaHdapThl.
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