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[lpeaucnoBue

Llenn u npuHuMnel ctTaHgapTusauum B Poccumnckon PeagepaumyctaHoBneHbl PegepanbHbIM 3aKOHOM OT
27 nekadbpst 2002 r. Ne 184-03 «O TeXHUYECKOM perynmpoBaHiun», a npasuna NnpuMeHeHnst HauMoHanbHbIX
ctaHgapTtoB Poccunckon egepaunmm — OCT P 1.0—2004 «CtaHaapTusaunsa B Poccunckon depgepanmn.
OCHOBHbIE MNONOXEHUAY

CBeneHNnAa o ctaHaapTe

1 NMOArOTOBJIEH ABTOHOMHOW HEKOMMepYeCcKon opraHnsaumnen «VMHCTUTYT Megnko-OUonornyeckmnx
nccnegosaHuit n texHonornny (AHO «MMBUNT »)

2 BHECEH TexHunyecknm komutetom no ctaHgaptudaumm TK 422 «OueHka bronormyeckoro 4ecTBUS
MeaUUMNHCKNX N3aennnn»

3 YTBEPXOEH W BBEAEH B JEWCTBUWE MMpukasom PeneparnbHOro areHTCTBa no TEXHNYECKOMY
perynupoBaHuto n metponorin ot 2 aekadps 2009 r. Ne 536-cT

4 Hactosawmnn ctaHgapT naeHtudeH mexayHapoaHomy ctaHgapty MCO/TC 10993-20:2006 «OueHka
bmnonorn4yeckoro AencTeBUa MeamunHekmx nagenun. Hacts 20. MNpuHUMnbl 1 MeToAblI NCCNeaoBaHNS UMMYHO-
TOKCUYECKOoro aencteust megmumnHcknx nagenun» (ISO/TS 10993-20:2006 «Biological evaluation of medical
devices — Part 20: Principles and methods for immunotoxicology testing of medical devices»).

[Tpy NnpMMeHeHU HACTOALLEro ctTaHaapTa pekoMeHAaYyeTCs UCNONb30BaTh BMECTO CChINTOYHBLIX MeXayHa-
POAHLIX CTAHAAPTOB COOTBETCTBYIOLWME UM HalUMOoHanbHble cTaHgapTel Poccunckon @eaepaun, cBeaeHUa o
KOTOPbIX NMpuBedeHbl B AONMONHUATENBHOM NpnunoXxeHunn D

5 BBEAEH BINEPBbIE

VIHipbopmMmayuss o6 UBMEHEeHUSX K HacmosweMy cmaHoapmy rnybnuKkyemcs 8 eXe200H0 u3oasaeMoM
UHOopMaUUOHHOM yKa3zamere «HayuoHalnbHbie cmaHoapmsai», a meKkcm UaMeHeHUU U rMorpagoK — 8 eXXeMe-
CSYHO U30asaeMbiX UHGhOPpMaUUOHHbIX yKalamernsx « HauuoHanbHbie cmaHoapmeiy. B cnyyae nepecmompa
(3aMeHbl) Unu OmMeHbi Hacmosauw,e20 cmaHOapma coomeemcemesyroujee yeeoomreHue byoem onybnukosaHo
8 e)XXeMeCsIYHO U30asaeMoM UHGPOpMaUUOHHOM yKa3amerie « HayuoHarnbHbie cmaHOapmebil»y. Coomeemcemaey-
rowas UHopmMauus, yeeooMrieHuUe U meKcmsbi pa3Melwaromcs makxe 8 UH(popMayUoHHOU cucmeme oblyez2o
rofib308aHUsT — Ha ouyuanbHoM calime PedepallbHO20 a2eHmcemaea rio mexHU4ecKoMy peaynupogaHuro U
Memposioza2uu 8 cemu MIHmepHem

© CTtaHgapTtuHdopm, 2010

HacTtoawumn ctaHaapT He MoXeT ObITb NOMHOCTLIO UMM YacTUYHO BOCTNIPOU3BEAEH, TUPaXXNPOBaH U pac-
MpocTpaHeH B KayecTBe oduumanbHoro nsgaHmsa 6es paspeweHns PegepanbHOro areHTcTBa Mo TeEXHNYECKO-
MY PerynmpoBaHuo U MeTPOoorum
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BBenoeHue

CobntogeHune nonoxenun ctangapto cepun NCO 10993 «OueHka buonormyeckoro aerucTBust Meaun-
IMHCKMX 1n3aenun» No3BONUT obecnedynTb CUCTEMHBLIA NOoAXoa K uccneaoBaHU BMonorndeckoro 4ecTeus
MeaULUMHCKUX N3aenunn.

Llenbto 3aTUX cTaHOapTOB He siBNsieTcsl De3yCrnoBHOE 3aKkpenneHne eanHoobpasHbIX METOA0B NCCNeao-
BaHUW U UCNbITaHWUK 3a rpynnamm oaHopoAHbIX MeaULMHCKUX N3aeN B COOTBETCTBUNM C MPUHATOW Knaccudpu-
Kauuen nx no Bnay u AnnuTenbHOCTU KOHTaKTa ¢ opraHMsMoMvenoBeka. ['loaTomy nnaHMpoBaHuWe nnposegeHue
nccnegoBaHUA M UCNbITAHUA AOMKHBI OCYLLECTBNATL cneuannucThl, MMeroLlMe COOTBETCTBYOLLYHO MOArOTOBKY
M ONbIT B 0DNAcTU CaHUTAPHO-XUMUYECKOW, TOKCUKOMOTMYEecKon 1 BUornormiyeckon oLueHoK MeauLUHCKMUX
n3genun.

CtaHgapTbl cepun MCO 10993 aBnsatoTcst pyKoBOAALLMMUM AOKYMEHTaMU AN NPOrHoO3UpoBaHUA U UCCTe-
OOBaHUA BLUONOrNYECcKoro AencTBmMa MeauLnMHCKNX nsgennn Ha ctagun Belbopa matepuanos, npegHasHavyeH-
HbIX AN UX U3rOTOBIMEHUS, a TakkKe ANnd nccnegoBaHnA roToBbIX N3OeNnn.

B ceputo MCO 10993 BxoadaT cneayrowine vactm noa odwnm HazsaHnem «OueHka BMonorniyeckoro
NencTBUA MeaAUUMHCKX N3aenniny:

Hactb 1 — OueHka n uccneaoBaHUA;

Uactb 2 — TpeboBaHUA K 0bpaLlLeHnto € XXUBOTHBIMMU;

UHactb 3 — MccnegoBaHUS reHOTOKCUYHOCTU, KAHLEePOreHHOCTU U TOKCUYEeCKoro 4eUCTBUA Ha Penpo-
OYKTUBHYIO (PYHKLUMIO;

YacTb 4 — WccnegoBaHue nsaenun, B3aMMoaenCTBYHOLLUX C KPOBbIO;

Yactb 5 — WccneaoBaHuWe HA UMTOTOKCUYHOCTL: MeToAabl in VItro;

HacTb 6 — WccnepgoBaHue MecTHOro 4encTBnA nocne MMniaHTaunm;

Uactb 7 — OcTaTto4vHoe coaepXaHue aTuneHoKecuaa nocrne ctepunisasnm;

Hactb 9 — OCHOBHBIE NPUHLMNBI MOAEHTUPUKALKA N KONTMYECTBEHHOIO onpegeneHnd NnoTeHuanbHbIX
NPOAYKTOB gerpagaunm;

Uacte 10 — WNccnegoBanus pasapaxarowero h CEHCUBUNMM3NPYIOLWEro AeNUCTBUS;

Uactb 11 — NccnepoBaHue obLeToKCUYEeCcKoro 4eMCcTBUSA;

Uactb 12 — lNMpurotoBneHune npod n craHgapTHele obpasubl;

Yactb 13 — MaeHTuUdpukauma n KonndyecTBeHHoOe onpeagernieHne NpoaykToB gerpagaunm nonMmMmepHbIX
MeaULUMNHCKUX N3aenunn;

Yacte 14 — NaeHTugukayuma 1 KonumdecteseHHoe onpeaeneHne npoaykToB gerpagauun usgenu ms
KepaMUKN;

Hactb 15 — MaeHTUdpukauma U KonmyecTBeHHOe onpeaeneHne NpoaykToB Aerpagauum nsgenum ms
MeTarnnoB U CNMNaBoOB;

Uactb 16 — MoaenupoBaHue nunccneaoBaHnue TOKCUKOKUMHETUKU MPOoAYKTOB Aerpagaumny v BeIMbIBAHUS;

UacTb 17 — YcTaHOBMNEHWE NopOoroBbIX 3Ha4YeHUIN AN BbiMbIBaeMbIX BELLIECTB;

Hactb 18 — WccnepgoBaHUe XMMAYECKUMX CBOUCTB MaTEPMANOB;

Hactb 19 — NccnegoBaHne QU3UKO-XUMUYECKUX, MOPpdOoNnormdecknx 1M tonorpadpuy4ecknx CBOUCTB
MaTepunarnosB;

Uactb 20 — lNpuHUMNBl M MeToabl UCCNeaoBaHUS MMMYHOTOKCUYECKOro AencTBUst MeauuMHCKUX
n3genun.

B nocneaHune roabl Bce d6onblUe BHUMAHUA yAEeNANoch NOTEHUMANbHOW BO3MOXHOCTU MeAULMHCKINX
N30enn Bbi3biBaTb U3MEHEHUSA B UMMYHHON cUCTEME. PYKOBOACTBO NO 0OpalleHNo ¢ HeraTUBHBLIM BITUSIHUEM
MEeOULIMHCKNX U34eNn Ha UMMYHHYIO CUCTEMY cTallo HeobxoanmbeiM. Ipy OTCYTCTBUM CTaHAaPTUIUPOBAHHBIX
nccneaoBaHMM HACTOALWMK cTaHaapT NpeaocTaBnsAeT obLYyo cXeMy noaxoaa K oLueHKe MMMYHOTOKCUYHOCTMN.

Llenbto HacTodaWero ctTaHgapTa aBndeTca:

- 0000OueHMe onbITa B 0O6NAacT UMMYHOTOKCUKONOrMA Ha HACTOALLIMIA MOMEHT, BKNtoUasa MHpopMaLUo O
MeToadax ocueHKM UMMYHOTOKCUYHOCTU U UX TOYHOCTb NPOrHO3UPOBaHUS;

- onpegeneHune npodnem n onbIT NX paspeLleHns.

Bbin npoBegeH oOLWMPHBIM 0030p NUTEpaTypbl, B OCHOBHOM ¢ nomMollbio Medline, no KNMHUYECKM Npun-
3HaKaM UMMYHHbIX UBMeHeHWUN, BbI3BAHHbLIX Me AULIMHCKUMU n3genusamMmun. KnoveBeIMU cNoBaMn uccneaoBaHuin
SBNANNCD:

IV
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- UMMYHOCYTMPECCUS;
- UMMYHOCTUMY TSNS,

- TMNepYyBCTBUTESIbHOCTb;

- XPOHMYeCcKoe BocnaneHume;

- ayTOUMMMYHHOCTb.

OTW KITIOYEBBLIE CMNOBA CBSA3aHbI CO CNEeAYLWNMM MaTepmanamm:
- MAACTUKL 1 apyrue nosIMMepsl;

- MeTanns.l;

- KepaMuka, CTEKIT0 N KOMMO3UTbI;

- Buonornyeckne matepuansi.

[TpumevaHune —Cm. Takke Tabnuuy 1 0 BO3MOXHOCTAX B3aMMOAEWCTBUS MaATEpPUanoB C MMMYHHOW
CUCTEMOMW.
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HAUUWOHANBbHBILU CTAHOAPT POCCUUCKOWNW OGEOLEPAUUNMN

U3ONEJINA MEOULUMMHCKUE
OLIEHKA BUOJIOMTMYECKOIo QENCTBMUA MEOULUUHCKUX U3OENUIA

YacTtb 20

MpuHUUNLI U MeToabl UccNefoBaHUA UMMYHOTOKCUMHOCTU MeQULMHCKUX U3genun

Medical devices. Biological evaluation of medical devices.
Part 20. Principles and methods for mmunotoxicology testing of medical devices

[laTta BBeaeHna — 2010—09—01

1 O6nacTb NpUMeHeHunn

Hactodawmnni cTaHaapT npeactasnseT 0030p MMMYHOTOKCUKONOrMA ¢ 0CODLIM pacCMOTPEHUEM MOTEHLIU-
anbHON UMMYHOTOKCUYHOCTU MeaAULUHCKMX n3genu. OH gaeT ykasaHua no Metogam nccnegoBaHus UMMYHO-
TOKCUYHOCTU pasfNYHbIX BUAOB MeaAULMHCKUX N3aenni.

HacTtosawmnA ctaHgapT OCHOBAH Ha HECKONMbKUX NyOnuKauusix, HanMcaHHbIX pasnuUyHbIMUA rpynnamu
MMMYHOTOKCUKOMOIoB 3a nocneaHue gecatuneTud, Kkorga npousoLwnio passutne MUMMYHOTOKCUKOMOIMM Kak
oTAeNbHOW ANCUMNMUHBI B paMKaX TOKCUKOIOT M.

OnbIT 3HAHUX NO UMMYHOTOKCUYHOCTM Ha HACTOALLIUA MOMEHT onUckIBaeTCs B npunoxeHun A. OboblLie-
HUe KNMUMHUYECKOro onblTa UMMYHOTOKCUKONOTMK, CBA3aHHOW ¢ MeUUMHCKUMK n3aenmuamMmmn, npuseaeHo B Nnpu-
NnoxeHnn B.

[TpnmeyaHune—Cm. bubnmnorpadwuio, [11].

2 HopmaTuBHbIe CCbINKN

Chneayroune AoOKYMEHTbl HeobxoanmMbl ANa NpUMeHeHus1 HacTosLWwero ctaHgapTa. [pu gaTupoBaHHOM
CCbINKe NPUMEHSIIOT TOMBLKO YKasaHHoe nsgaHue. lNpu ceelnke 6e3 gaTtbl NPUMEHSIIOT NocnegHee U3aaHue yka-
3aHHOMO AOKYMEHTA, BKMNoYasa BCe NONpaBKu.

NCO 10993-1 OueHka bunonormdeckoro 4encTemda meanunHeknx nsgenui. Hactoe 1. OueHka n uccneno-
BaHUS

NMCO 10993-2 OueHka BUONOrM4eckoro AencTBmMa MeauunHcKUX nsgenuin. Hactb 2. TpeboBaHUs K
obpalleHUIo C )KUBOTHBLIMM

NCO 10993-6 OueHka DUOMOrMYECKoro AencTeBMa MeanumnmHckmnx mnsgenui. Hacte 6. ViccneaosaHue
MECTHOIo AeCTBUA Noce UMMIaHTauunm

NCO 10993-10 OueHka dbuonormndyeckoro aenctemna meanumHckmnx nagenunia. Hacte 10. UccnepnoBaHus
pasapakaroLlero u CEHCUOUNMU3IUPYLLIEro AeUCTBUS

NCO 10993-11 OueHka dbuonormdeckoro aenctemna meanumHckmnx nagenuia. Hactos 11. UccnepgoBaHus
obLeToKeu4eckoro 4encTeums

NCO 14971 Ws3pgenuna meguumnHckue. NpumeHeHmne meHepKMeHTa pucka K MeauumMHCKUM n3aennsam

3 TepMUHbI N onpegeneHus

B HacTodwWweM cTaHaapTe NpUMeHeHbl cneaytolime TepMUHBI C COOTBETCTBYOLW MK onpedeneHUsaMu:
3.1 MMMyYHoOTOKcukonorua: VIaydyeHne HeraTMBHOro BNMAHUA Ha 340POBbe, BLI3BAHHOTO, NPSAMO UM
KOCBEHHO, B3aUMOOeCTBNEM KCEHODNOTUKOB C UMMYHHOW CUCTEMON.

U3paHune odbmumanbHoe
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3.2 MeguuunHckoe usgenue: J1todbon nprubop, annapart, npucnocodbneHne, matepuan unm gpyroe nsae-
nue, BKNo4vas nporpaMmmHoe obecneveHme, UCNofibayemMoe N30NMpoBaHHO U B KOMBMHaLIMK, KOTOpOe Npea-
Ha3Ha4YeHo N3roToBUTENEM AN NPUMEHEHUS, rMaBHbIM 0Bpa3oM, B Lensx:

- AWarHocTukn, npodnnakTuk, HabnwaeHus, nedeHns nnm obneryeHnsa 6onesHu;

- OWNarHoCTUKW, HabnaeHUsa, nedeHusa, obnerdeHns UM KoMneHcauum rnoBpeXXaeHnUs opraHoB UMK
hb13nYeCcKoro HegocTaTKa;

- nccnenoBaHus, 3aMeHbl N U3SMEeHeHUs aHaTOMUKU U PU3NOTNIOTMYECKOro NpoLeccea;

- KOHTpauenuuu

M KOTOPOE He ABNSIETCH hapMaKkonorm4ecknm, UMMYHONOMMYECKUM U MeTabonnvyecknm cpeacTBOM, HO
MOXeT ObITb AOMNONHEHO TAKUMUN CpeCTBaAMMN.

[TpumevyaHwmns

1 Vagenua He SIBNSAKTCH NeKapcTBaMn, U OUEHKa X BMONornvyeckoro aencrtems Tpebyet gpyroro nogxoaa. lpwm
OOMONTHEHNN MEANLMHCKOIO 3genusa apmMakonorm4eckum cpeacTBoOM, KONMUMYECTBO ero He AOIMKHO MPEBbIWaTh CYy TOYHOW
N03bl.

2 TepMWH «MeagnUMHCKOE n3genue» BKNoYvaeT B cebs nsgenmsa cToMaTonorm4eckoro HazHavyeHus.

3.3 KceHobuoTuk: CybcTaHuMa, MHOpoAHAadA YenoBe4YeCKoMY Tefly UM XKUBLIM OpraHn3mMam.
3.4 UMMYHOreHHbIN: CNOoCOOHLIN CTUMYNUPOBATL KNETKN UMMYHHON CUCTEMBI 47151 UMMYHHOTO OTBETA
Ha cneundunyecKn aHTUreH.

4 OueHKa pucKa U ynpaBneHne pUCKom

OueHka pucka BkoYaeT B cebs naeHTudurkaumo onacHocTU, UccneoBaHe OTBETHOM peakLum B 3aBU-
CMMOCTU OT A03bl U OLIeHKY NPOAOITKUTENBHOCTU BO3AENCTBUSA, KOTOPLIE BMECTE NO3BONMSAT oXapakTepuso-
BaTb PUCK. YNpaBneHne pUCKOM AOSTKHO MPUMEHATLCS, OCHOBLIBAACH Ha YNpaBneHNU PUCKOM.

BBu1ay CNoXHOCTU NPOrHO3MPOBaAHNA MUMMYHOTOKCUYHOCT HOBLIX BELLIECTB U MaTepumnanoB HeobxoanMmo

CKOHUEHTPUPOBAaTb YCUITUA U BHUMAHME Ha OLLeHKEe U KOHTPONe pucka, CBA3aHHOMO ¢ M3BECTHLIMU UMMYHOTOK-
CMYECKUMW BellecTBaMU, codepXalwnMncd B MeaUUUHCKUX U3genmsax. YnpaBneHne pUcKom MeauuMHCKUX
n3genuinn AoMmKHO ocyllecTBnATbes B cooTBeTcTBUU ¢ MMCO 14971. BHavyane Heobxoanmo onpegennTb BO3-
MOXHbIE UMMYHOTOKCUYECKNE ONMAaCHOCTU BELWWECTB, cogepKallxcsl B MeauLIMHCKOM n3genuu, nytem odLnp-
HOro W3y4dYeHUd HaydyHou nutepatypbl. [lpumMepoM Takux PaKToOpOB OMacHOCTU HABNAETCA pasBUTUE
aHaUNakTU4ecKkoro WoKa B pesynbrtaTe coaepXaHua XnoprekcuanHa B nekapCcTBeHHbIX npenapaTtax U npo-
TEUHOB B NATEKCHOW pe3nHe. 3aTeM HeobXoaAnMMo paccMOTpeThb npoueaypbl KOHTPOMSA U CHUXKEHUSA pUCKa B
LesloM, a TakkKe pasnnyHble BO3SMOXHblIe AeNCTBUSA, HanpaBeHHble Ha AallbHeWLlee CoKpalleHWe oCcTatoLnX-
cA aKTOpPOB pUCKa, Takme Kak 0b0o3HavyeHne nNpoTUBONOKA3aHNN Ha 3TUKETKe, OT3bIB NpoayKUUN, U3BMEHEHNE
an3anHa n orpaHn4YeHnst B UICNoNb3oBaHUU UMY NPUMEHEHUMN.

5 UpeHTdhmnKkauma onacHOCTI

MMMmyHonorveckne doakTopbl ONacHOCTM AOMKHbI ObITh onpeaeneHbl OLeHKoOW BO3AeNCTBNA MaTepua-
NTOB MeJWULMHCKOro mnagenua Ang unaeHtndukaunm Hanmdus noTeHuManbHO MMMYHOTOKCUYHBLIX areHTOB.
CyLlecTByeT MHOXECTBO UCTOYHUKOB MHpopMaLMM N0 UMMYHOMNOrM4eckum dpaktopam onacHocTU. TakoBble
BKMOYAlOT, B TOM YUCHe:

- XapaKTepUucTuky maTtepuana;

- XapakTepUcTUKy ocaaka;

- XapaKTepUCTUKY BbIMbIBAaEMbIX MaTepUnaros;

- XapakTepUCTUKY NekapcTBEHHLIX NpenapaToB U ApYyrux cydoctaHuun, aobaBnaemMbiX K MeanLUMHCKOMY
n3nenuio;

- XapaKTepUucTuky AnnuTenbHOCTU U NYyTU BO3AEUCTBUS;

- HabntoageHus, caenaHHble Npu NPOoLUoM BO3AEUCTBUAM BELLECTB, NeKapCTBEHHLIX npenapaTtoB UNn
MaTepunanoB;

- nccnegoBaHUA Ha TOKCUYHOCTD.

BONbLWMHCTBO UMMYHOOTMYECKUX peakunn, ngeHTudpuumpoBaHHbIX HA AaHHbIA MOMEHT, CBA3aHbl C

nobaskamu UM matepmanamm. Takum obpasom, 419 TaKMX BELWECTB OLeHKa BO3AENCTBUA BaXkHa AN onpeje-
fleHnsa UMMyHosorudeckoro dakropa pucka. B Tabnuue 1 npuBeaeHbl AeTany NoTeHUManbHbIX NOCNeacTBUN
ang pasnMuHbiX MaTepunanos MeanLUHCKUX N3Aennii pasnnyHbIX BUOOB.

2



Tabnwuua 1—TlloteHunanbHasa peakumss UMMYHHOW CUCTEMb!

FTOCT P UCO/TC 10993-20—2009

KaTteropusa usgenum B 3aBUCUMOCTU OT BUOA KOHTAKTA C y
PEBI{LI,MFI NMMYHHOWU CNCTEMBbI
OPraHU3MOM 4YEenoBeKa
[lpooonxutens-
HOCTb KOHTAKTA.
A — KpaTKoBpe- X OOH
MEHHbIN Pasgpaxe- P MMMYHO- [ unep-
[pynna | 4yeckoe MMMYHO- AYyTOUM-
. Bua KoHTakra (MeHee 24 4); HUe/ocTpoe CTUMYINA- | YYBCTBU-
n3nenuin . BOcCnane- | Cynpeccus MYHHOCTb
B — ONMMTenbHLIW BOCNaneHue e LlI1A TEeJNIbHOCTD
(o1 24 v no 30 cyT);
C — NOCTOAHHBIN
(bonee 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
3penuns Cnvauncrtble
NOBEPX- 060M104KK 3 A A A A A A
HOCTHOIO C X X X X X X
KOHTaKTa
[loBpexaeHHbIe A X — X X X X
NN NnoaBep-
XEHHble onac- B X X X X X X
HOCTU MNOBPEX- C X X X X X X
OEHUS TMOBEpPX-
HOCTWU
A X — — X X X
Henpsamon Kpo-
o P B X X X X X X
/lanenws, C X X X X X X
npucoean-
HAeMble TKaHb, KOCTb, A X — X X X X
N3BHE OEHTUH Ans Co-
eANHEHUA UM- B X X X X X X
NNaHTUPYEMBbIX C X X X X X X
n3gennn
A X — X X X X
Mmnnan- TKaHb, KOCTb WU
TUPYEMbBIE | XUOKOCTU opra- B X X X X X X
n3aenuvs HU3Ma
C X X X X X X
[TpwnmedaHune—[aHHas Tabnuua CnyxmTt obWen CXemon pacCMOTPEHUSA NOTEHLNANBHOIO B3aUMOOENCTBUS
MaTepUanoB PasnUYHbIX BUAOB MEANLMHCKUX U3AENUIN C Pa3NTUYHbIMKU 0BNacTaAMM MMMYHHOWN CUCTEMBI U HE SIBINAETCH
obA3aTenbHOWN ANA UCCneaoBaHUN.

BnvsiHne Ha UMMYHHYIO cUCTEMY (MMMYHOTOKCUHMHOCTL) MPOUCXOOMT B pe3yfbTaTe KOHTakTa UMMYHO-

KOMMETEHTHbIX KNeTOK C MHOPOAHBIMU BELLIECTBaMU, KOTOPbIE TOKCUYHBI U YOUBAIOT KNETKU, UM B pe3yribTaTe
KOHTaKTa MHOPOAHbIX BELWECTB C paHHUMM CTagnAMN UMMYHHOIO OTBETa, TeEM CaMbIiM U3MEHSASA nocneayoLme
oTBeThl. [1pOrHO3 BEepOATHOCTU UMMYHOTOKCUYHOCTM CITOXKEH, HO MOXET OCHOBbLIBATbCH HAa U3BECTHBLIX CITy4asx
B UMMYHOIOTNM.

poA
J1ien

Bo-nepBbIx, AN CTUMYNALNAA MMMYHHOIO OTBETa OpraHuaM JOJDKeH pacno3HaTtb cybcTaHLUI0O Kak MHO-
Hy10. BepoATHOCTb UMMYHOTeHHOCT Hanbonee BbICOKa Y MPOTEUHOB, 3aTEM NoSincaxapuaoBs, 3aTeM HyK-

HOBbIX KUCMOT W 3aTeM nunnaoB. CoeguHeHUs ¢ HeDONMbLIOW MOMEKYMSAPHOW MacCcoW, Kak npaBuno,

HEUMMYHOTreHHbI. TeM He MeHee, Takne coeiMHeHUs MOTyT cTaTb MMMYHOTeHHbIMU NyTeM obpa3oBaHUs CBS-
3e cNpoTeMHaMM X03MHa 1 U3SMEeHEHUEeM CTPYKTYpPbI NpoTenHa. Takue coegnHeHns obblMHO Ha3bIBatoT ranTe-
HaMW.
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BO3MOXHO, YTO B MONMMMEPHLIX, KepaMUYeCKUX N MeTannM4ecknx matepmanax MoryT npucyTCcTBOBaTh
NPOAYKThI BbIMbIBAHUS, U3HALLMBAHWUA UMK gerpagaunm, KoTopble 0bpasyroT CBSI3WU C MPOoTENHaMMN opraHnama.
N3BEeCTHO, YTO MaTepuanbl BUONOrIMYECKOro NPoOUCXoXKaeHN, Takue Kak KonnareHbl, NpoTenHbl NPUpoaHOoro
narekca, anbbymMuHbl N XXUBOTHLIE TKAHW, MOTYT CTUMYNUPOBaTh MMMYHHBLIN OTBET, N HEODXOANUMO NPUHSITH
Mepbl, YTOOLI cAenaTh 3T MaTepuanbl He UMMYHOTE€HHbIMIW. [1Ns TOro, YTOOLI KpyMNHbIe coeANHEHNSA (pasMepa-
Mun 6onee 1000000 ganbToH) cTaN UMMYHOTEHHBIMWU, OHW AOMKHBI ObITh Pa3apodreHbl M BBeAEHbI Kak bornee
MeJlKne coeguHeHUs.

BbllleykazaHHble coeAUHEeHUs ABNAOTCS NpUMepamMn BELECTB U MaTepranoB ¢ BOSMOXHBIM UMMYHO-
reHHbIM MOTEeHLMAaNoM, U, TakMmMm 0bpa3oMm, AOKHbI ObITb MPUHATBLI BO BHUMaHUE U3-3a X HEraTUBHOMO BITUSAHUS
Ha UMMYHHYIO CUCTEMY.

KOHTaKT ¢ Tenom: Niobdon KoHTakKT ¢ Tenom, npuseaeHHbin B NCO 10993-1, cnocobeH NnpUBeCcTU K HEXKena-
TeNbHOMY UMMYHHOMY OTBETY (MMMYHOTOKCUYHOCTK). KOXa 1 cn3ncTble 0060NoYKM 0cob0 NoaBepKeHbl pas-
BUTUIO peakuun Tuna | (runepyyBCTBUTENBHOCTL HEMeANTeHHOro Tina) 1 tina |V (rMnep4yBCTBUTENIBHOCTL
samMeaneHHoro Tuna). [Npu gpyrux Buaax KoHTakTa BepOATHbl CUCTEMHbIE OTBETHI, BKIHoYasa peakumm Tinos |

niv.

NnnTenbHOCTb KOHTaKTa: 0bbIYHO YEeM NPOACITKUTENbHEE KOHTaKT MaTepuarna c TenoMm, TeEM BblLLe Bepo-
ATHOCTb (POPMUPOBAHNA UMMYHOTEHHbIX cyOcTaHLUNA. TeM He MeHee, HEKOTOopbIE BellecTBa AeNCTBYHOT ObICT-
DO, U UMMYHHbIE OTBEThI B pe3yfbTaTe KOHTakTa MaTtepunasrioB ¢ TESIOM B TeyeHne MmeHee 24 4 MoryT ObiTb
MMMYHOT€HHbIMMW.

6 MeToAbl OLEHKN UMMYHOTOKCUYHOCTM

6.1 O6wme nonoxeHun

MccnegoBaHuUst Ha UMMYHOTOKCUYHOCTb MOTYT NPOBOANUTLCS C UCNOMb30BaHUEM Npob in vivo W in vitro.
B otnnyne ot uccnegoBaHMm Ha UMMYHOTOKCUYHOCTb /1 VIVO BO3MOXKHOCTU ANA UccneaoBaHun in vitro orpaHu-
YeHbl, Tak Kak B MOAeNAX OTCYTCTBYET CIMOXXHOCTb LLleNOCTHOU MMMYHHOW cUCcTeMbl. LleHHOCTL MeToaoB in vilro
NP 3KCTpanonaunm akcnepumMmeHTarnbHbIX 4aHHbIX HA YenoBeka (NyTemM NpoACHEHUA MeXaHU3MOB TOKCUYHOC-
TW) elle Donee orpaHnyeHa Tem, UTO OHUM ellle HeJoCTaTouHO pa3paboTaHbl U CTaHOAPTU3NPOBAHLI. TeM He
MEeHee, OHM MOTYT ObITb NOME3HbI AN N3yYeHUss MeXaHU3Ma MMMYHOTOKCUYHOCTMN.

LIeHTpOM BHUMaHUA UMMYHOTOKCUKOMOTNU ABNAETCS 0OHapyXXeHne 1 oLeHKa HexenaTtenbHbIX apdek-
TOB COeAUHEHNN NYTEM UccneaoBaHUM Ha rpbi3yHax. [1pn paccMoTpeHUU MccneaoBaHMM Ha XKUBOTHBIX HEOOXO0-
OUMO onpeaennTb U BHeAPWUTb BCe pa3yMHbIe U NnpakTU4eck OCTYNHble BapUaHThl 3aMeHbl, COKpalleHnda w
ynydweHua ana cobnwogeHua nonoxeHnt MCO 10993-2. XoT4a cyLlecTBYOT YyTBepXXAeHHbIe NadbopaTopHble
nccneaoBaHus, BO MHOTUX criyvaax duonornyeckasa saHa4MmocCTb U CNOCODHOCTb NPOrHO3NPOBAHUA UCCeao-
BaAHUA UMMYHOTOKCUYHOCTU TPEDYIOT CEPLE3HOr0 PpacCMOTPEHUS. BOSMOXHOCTb BMUAHUA HA UMMYHHYHO CUC-
TEeMY MOXET NPOABNATLCA USMEHEeHUAMU B Macce NMM{POoNOHOro opraHa unmu ructonormyeck, UIsSMeHeHMAmMm B
obwem nnun andpdepeHumnanbHOM YUcne NenKoUUToB nepudepniyeckon KpoBu, NOHMKEHUEM KNEeTOUYHOCTA
NMMM@PONAHBLIX TKAHEW, NOBbILLEHUEM NOABEPXKEHHOCTU MHPULNPOBAHUA YCITOBHO-NATOreHHbIMMN OpraHmnamMa-
MW U1 Heonnasnen. OCHOBHOW 3agavyen UMMYHOTOKCUKOMOMMKN, TaknuMm obpasom, ABNSIeTCs onpeaenexHme
TaKMX USMEHEHWNN U OLleHKa UX 3HAYMMOCTU A4 340pOBbA YENTOBEKA.

B KOHTEKCTE UMMYHOTOKCUYHOCTU pasnmyaroT Npobbl ABYX BUAOB: Hecneunduyeckune 1 cneymnduieckme.
Hecneuudnveckme npodbbl HOCAT onUcaTenbHbIA XapakTep, U3Mepas, MopdONorn4eckn Un KoNMYEeCTBEHHO,
N3MeHeHuns1 B cbbeme NMMAPONHON TKaHW, Yncne NMMgponaHbiX KNeToK U YPOBHSX MMMYHOTNOOYTMHOB UNA B
OPYrMX MHAUKaTopax UMMyHHOWU PYHKUMK. B oTnndme o1 3T0ro, cneundgurnyeckme npodel onpeaensitoT akTUB-
HOCTb KNEeTOK U/Unn opraHoBs, Hanpumep, nponudgepaTtmuBHble OTBETHI MMMAOLUMNTOB HA MUTOTEHbI UMK CNeLn-
bryeckme aHTUreHbl, UMTOTOKCUYHYIO aKTUBHOCTb U popMaumic crneynuPuyHbIX aHTUTen (Hanpumep, npu
OTBETE HA 3pUTPOLNTEI bapaHa).

HoBbLIM HanpaBneHNUeM B 3ToON 0bnacTn ABNAETCS NPUMEHEHNE «-OMUKN» (pa3roBOPHOE Ha3BaHUE Y3KOU
obnacTtu cneunanusaunm B OMonornn) ang coHapyXeHunst U3AMeHEHUN B BbIPaXXEHWUN reHOB, 3a4ENCTBOBaHHbIX
B UMMYHHbBIX PYHKLUAX.

OueHKa UMMYHOTOKCUYECKNX paKTOpOB AO0MMKHA NNMAHUPOBAaTbLCH B COOTBETCTBUN C BITOK-CXEMON, NpUBE-
neHHoun B npunoxeHun C. Npumepsbl BUAOB UCCNeaoBaHUA M NPU3HaKoOB MMMYHHBIX OTBETOB NMpuBeeHbI B Ta0-
nmue 2.

4
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HecMOTpsa Ha TO, YTO CYLLLECTBYIOT KOHKpPeTHble MaTepuarnbl C U3SBECTHOW UM BEPOATHOU MMMYHOTOKCUY-
HOCTbIO, UCCNeaoBaHNA UMMYHOTOKCUMYHOCTU, CBA3AHHOWU ¢ UMMYHOCYNpeccuen Unm MMMyHOCTUMYNALNEN,
OOMKHbI NepBOHaYaIbHO orpaHnYMBaThCcs onpegeneHnamm, NpoBoANMbIMIA Ha CTaann nccrnegoBaHU obLen
TOKCUYHOCTU. lanbHenlleMy MccrneaoBaHUio AOIKHBI MoagBepraTbCs TOMbKO areHThbl C BhIABMEHHBIMU NMPU3Ha-
KaMA UCTOYHUKOB MMMYHOCYMNPEeCCUn Unm MMMyHocTumynsaumn. Nogoctpele MccneaoBaHUa nonesHbl Ang
NonyvyeHns obLMX NpU3HaKoB NOTEHLMaNbHOW UMMYHOCYNPECCUN MM UMMYHOCTUMYNSILMW. ECnin OHK npuMe-
HAKOTCS, UX BbINOITHEHWE AO0IMKHO npoBoanTbed B cooTBeTCTBUU ¢ CO 10993-11.

6.2 BocnaneHue

AreHTbl MOTYT B3aMMOAENCTBOBATbL C KOMMNOHEHTaMN NoOOW cocTaBnsoWEN UMMYHHOW CUCTEMBI, TO
€CTb C rpaHynouymtamun, makpodaramm 1 KneTkamum gpyrmx BuMaoB, cnocobHbIMUK BblpabaThiBaTbh U BbIAENATH
MeaunaTopbl BocnaneHnsa. Heobxoanmo oTMEeTUTb, YTO Nnocne uMniaHTaumum MHOPOAHOro Tena AOBOSILHO pac-
NPOCTPaHeH MECTHbIN BocNanuTenbHbIM OTBET. ANUTENbHOCTL U CTEMNeHb OTBETAa oNpeaendtoT, ABNAETCH N
3TO HeraTuBHbIM 3cppekToM. [McTonaToNnorna Mecta UHbeKUUU N MMNNaHTauumn areHTa aBnseTca Hambdonee
NPAMBIM U aeKBaTHbIM MeToAO0M OLeHKN cTeneHn MHAYKLWUW BocnaneHus nocne Bo3aencTeBus areHToB. [lopa-
XXeHne TKaHeu ¢ npeocbnagaHnem NMMJQOLUNTOB ABMNAETCH XPOHUYECKMM BOCNaneHnem, CBsi3aHHbIM C UMMYHO-
TOKCUYHOCTbIO, B TO BpeMs KaK peakuud Ha WMHOPOAHOEe Teno 3aKi4vaeTcd B Hanu4dum mMakpodaroB WU
TMraHTCKUX KNeTOK MHOPOAHbIX TeN B 00nacTu KOHTaKTa TkaHu U maTepuana. [NepBuUYHbIe nccneaoBaHUs MecT-
Horo BocnaneHus onucaHel B UCO 10993-6. dpyriue noaxoasilne nccrnegoBaHus BkioYaoT B cebs Npodbl ¢
CbIBOPOTKON HA C-peaKTUBHbLINA NPOTEUH U BenoK oCTpon passil.

6.3 AIMMyHOCynpeccus

[na onpegeneHns UMMyHocynpeccumn TpebyeTcss MHOMOYPOBHEBBLIN NOAX0A, OTpa)XKatoLWMN CIOXKHOCTb
NMMMYHHOW CUCTEMBI 1 pa3Hoobpasne ee PyHKUNA N KOMNOHEHTOB. [JaHHbIM MHOTOYPOBHEBLIW NOAXO4 COCTOUT
N3 NepPBOro YpOBHS NCCNeaoBaHNs UMMYHOCYNPECCUM C UCNONb30BaHUEM Hecneundpnyeckmnx npob, 3a KoTo-
PbIM cneayeT BTOPOW YPOBEHb, BKOUaoWKMA cneyndudeckme npobbel. Takon MHOTOYPOBHEBLIA NOAX04 HE
ABNAETCA Hanbonee paunoHanbHbIM, Tak Kak cneundgpuyeckme npobbl bonee YyBCTBUTENBbHBLI, YEM HECMNELLN-
puueckme. MeHee 4yBCTBUTESbHBIE NHOUKATOPBLI NPUMEHSIIOTCS Ha NMepBOM YPOBHE, a bonee YyBCTBUTEb-
Hble — Ha BTOPOM, HE NOTOMY, YTO 3TO HaMNy4LWniA cnocod oLEHKN MMMYHHOW CUCTEMBI, a MOTOMY, UTO TaKoun
noaxoa CHWXKaeT HeobXoAUMMOCTb UCNOb30BaHUA AONONMHUTENBHBIX 3KCNEPUMEHTAalbHbIX )KUBOTHbIX.

Ha nepsoM ypOBHE TNMPUN3HAKAMN MMMYHOCYNPECCUN ABITAOTCA WHAYUANPOBAHHbBIE USMEHEHWUA, HalpW-
MEP, B MaCCE MMMYHHBIX OPIraHOB, HACHIE KITETOK /UM KNeTOYHbIX NONYINALUNAX N B I/IMIVIyHOFJ'IOGyJ'II/IHaX.

3aTtem, Ha BTOPOM YPOBHE, BO3MOXHO NpuMeHeHue bonee cneuyndpu4HbIX UMMYHHbIX PYHKUNOHAMbHBbIX
Npob, Taknx Kak onpeaeneHne BNUAHNUA areHta Ha aktTuBHOCTb NK-KneTok Uu/unm uMmMyHHYyo oyHKLIXIO B nepmnoa
aKTUBHON MMMYHU3AL MW, HANPUMEpP, onpeaeneHne BoipaboTKN aHTUTEN, cneUundUIHbIX K aHTUreHam nocne
ceHcubmnnusauun. OtaenbHble pYKOBOACTBA BKMIOYAKOT B cebsl HEKOTOPLIE U3 3TUX onpeaeneHn yxXe Ha nep-
BOM YPOBHE (OTBET aHTUTEeN Ha T-3aBUCUMBLIE aHTUTEHbI, TAKMUE KaK 3pUTPOLUTELI bapaHa).

PeanbHble nocneacTBUA UMMYHOCYNPECCUU, BEPOATHO, Ny4dlle BCero onpeaensatnTca nyTeM OLLEeHKU BO3-
0EeNCTBNA Ha CONPOTUBNAEMOCTb MHAEKL N Ha BaKkTepmnanbHbIX, BUPYCHBLIX W/ NapasnTU4eCcKNX XKUMBOTHBLIX
MoAenax U/unu Bo3aencTBUA Ha CONPOTUBNAEMOCTb ONyxXonam. BaxkHocTb Npod TakMx BUAOB B TOM, YTO OHU
paccMaTpMBaOT UMMYHHYIO CUCTEMY KaK 3aKOHYEHHYI0 N (PYHKLIMOHANBbHYIO LeNTOCTHOCTb. TeM He MeHee, Tak
KaK OLLleHUTb BCe NoaxoasLne ¢ TOYKM 3peHN MMMYHOIOIrMN NapameTpbl B paMKax 0gHOro nccrieJoBaHmns TOK-
CUYHOCTN UMM UMMYHOCYNPECCUN He ABMAETCH BO3MOXHbIM, He0bXoaMmMo onpeaennTb Hanbonee BaXHble
napameTpbl NPOrHO3NPOBaHUA U BbIOpaTh NpakTUYeCcKNi noaxo Ans OUeHKN UMMYHOCYNPEeCccn A KOHKPeT-
HOro areHTa.

Tak kak obllee HeaoOMOraHme YenoBeka Takke BNusieT Ha UMMYHHYIO CUCTEMY, Hann4une UMMYyHOCYNpec-
CUN NPU3HaeTCHa Npn 0OHapPYXeHUN UMMYHHbIX U3MEHEHWUIN NPY YPOBHE A03bl, HE BbI3bIBAlOLLEM SBHOW O0LLEN
TOKCUYHOCTW. Takum obpasom, uccnegoBaHme MMMYHOCYMPECCUM nydlle NPpOBOAUTL B paMKax UCCNeaoBaHUs
o0LLen TOKCUYHOCTU, TaK Kak Takoe nccneaoBaHue UCNoMb3yeT AnanasoH pasfnyHbiX 403 areHTa U oUeHUBaEeT
BCe OCHOBHbIE CUCTEMbI OPraHoB.

[ns obHapyXeHna obLen TOKCUYHOCTU XUMUYECKNX BELLIECTB Noche NoA0CTPOro BO3AeUCTBUA HEAABHO
obino npuHaTo OECD 407, [1], BkntoYatoLlee HeCKONMbKO MMMYHOTOKCUKONOrMYECKUX NapaMeTpOoB ANA onpee-
NeHna MMMYHOTOKCUMYECKOTo apdpeKkTa uccnegyemoro coctasa.
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Tabnwua 2—Tllpumepsbl BUAOB NccnegoBaHUM U NMPU3HAKOB NPU OLEHKE UMMYHHbIX Peakuni

MMMYHHBIE peakuun

Cneynduveckme npodol

Hecneundunieckme npodol

PacTtBopsiemble

PeHoTUNMpoBaHue roe®
MeONaTOpPbLI P ﬂ'py

TkaHb/BOCnaneHmne MIMnnaHtat/cCUMCTEMHbIN He npymeHumo Mapkepbl knetoy- | AHanNM3  mMacchl

MCO 10993-6 wn HOW MOBEPXHOCTU | OpraHa

NCO 10993-11
['ymopanbHbln  OT- | MIMMyHHbIE Npobbl (Hanpu- | KomnnemeHnT  (BKN- | Mapkepbl KneTou- —
BET mep, ELISA) Ha peakuuio | 4Yasa aHadpuNatoKCWHbI | HOW NOBEPXHOCTU

aHTUTen Ha antureH nnwc | C3aun Cha)

ablOBaHT" MMMYHHbIE  KOMIIEK-

TpombounToobpasytowme Cbl

KINEeTKU

[Tponnepauna numgoumn-

TOB

AHTUTENno3aBucCMMasl Kre-

TOYHas UMTOTOKCUYHOCTDb

[TaccnBHasa koXXHas aHau-

nakcus

[lpaman  koxHasa aHagu-

nakcus
KrneTo4Hble OTBETHI — — — —
T-numdoumnTbl Tect wmakemmmsaumm Ha | UuTtokmHoBble npodun- | Mapkepbl Knetou- —

MOPCKUX CBUHKaX nWn, XapakrepHble Anst | HOW MOBEPXHOCTU

MecTHas npoba Ha numcpo- | NOArpynnbl -MUM@PO- | (NOMOLLHUKN U Ln-

y3nax MbilUn umtos (Th1, Th2) _TFOTO'{C””H':"E

-NMMMAPOUNTHI

MecTHasa peakyuns Ha noa- pou )

KOXXHOE€ BBeAeHune npobbl

Ha yX€ MbILUW

[Tponndepaumnsa numpoum-

TOB

CMewaHHas peakums nnm-

DOLUNTOB
NK-KneTkm LUMTOTOKCUMYHOCTL  Oonyxo- | He npumeHumo Mapkepbl Krnetou- —

neu HOW MOBEPXHOCTU
Makpodarm n gpy- | daroumTtos Hutokunbl (IL1, TNFa, | Mapkepsl MHC —
rme MOHOUMTDI MosereHue aHTUIEHOR IL6, TGFB, IL10, y-nH-

TepdPepoH)
HeHaputHble knet- | [losiBneHne aHTUreHoB K | He npumeHumo Mapkepbl KneTtou- —
KU -nMMaounTam HOWN MOBEPXHOCTU
BackynsipHble  3H- | AkTMBauwms — — —
OoTennanbHble
KNEeTKU
[paHynoumnTbl (6a- | Herpanynaums XeMOKUHbI, Bnoaktue- | He npumeHnmMO Lutoxmmms
30unsl, 303MHO- daroumTos Hbl€ aMWHbI, BOCNarm-
POUNbl, HENTPOPU- TelnbHbIE  UUTOKUHBbI,
nbl) SH3UMbI
ConpotuBnsiemocts | ConpoTtuensiemocte bakte- | He npumeHMMo He npumeHnmo —
K OpraHn3mam PUSM, BUPyCaM M ONyXOIAM
KnuHuyeckne cumn- | He npuMmeHnMO He npymeHnmo He npyumeHnmo Anneprusi, KOX-
TOMBbI Has CbiNb, Kpa-
NMBHULA, 34ema,
nmmgageHona-

TnH, BOCIalieHUne

* CyLLEeCTBYIOT XXMBOTHbIE MOJENN HEKOTOPLIX ay’

"OMMMYHHbIX 3ab0neBaHuM YeNoBeKa. Tem He MEHee, perynsipHble

nccnegoBaHns MHAYKUMM ayTOMMMYHHBIX 3aboneBaHnn matepuanamu/m3gennusimm He PeKOMeHOyoTCs.
" Hanbonee yacto ucnonbayemble uccnegoBamnusi. Cneunduyeckue npobbl 06b6MHO Honee BaxHbl, Yem npobbl Ha

pacTBoOpsieMble MegnaTopbl N PeHOTUNMMPOBaHKME.
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6.4 AMMyHOCTUMYRNALUA

MMMyHOCTUMYNALMA, B OONbLUMHCTBE Criydaes, He NPUBOANT K CHKEHHON CONPOTUBIAEMOCTU UHMEK-
LINOHHBIM 3a00NeBaHUAM; BMECTO 3TOr0 MMMYHOCTUMYNALUA MOXET UMeTb NocneAcTBMSA B NiaHe 006oCcTpeHus
CYLLECTBYOLLNX annepruiecknx nim ayToMMMYHHbIX ABITEHUA.

[Mpobbl, NCNOMb3yeMble ANA 0OHapyXXeHUss UMMYHOCYNpeccun, 0bbIYHO TakKe NoaxoaaT Ansa obHapyxe-
HUS UMMYHOCTUMYNALKA. Jlydiwnm cnocodbom nccnegoBaHus nocneacTBUA BO3JENCTBUSA areHTOB, O KOTOPbIX
M3BECTHO, YTO Te HecneundpuiHO CTUMYINPYIOT MMMYHHYIO CUCTEMY, SIBMSETCH UCNONb30BaHNE XUBOTHbIX
MoZenen ¢ UHAYKLMEN B HUX anneprum unm ayTouMmMyHHocTU. Kak 1 mogenn conpoTUBNAEMOCTU K OpraHns-
Mam, Moaenn anneprim n ayTouMMYHHOCTW, Kak NpaBunio, AocTaTouHo rpomo3sakn. ObwenpuHAThIX Moaenei
Ha XXUBOTHLIX AN UCCNeaoBaHUA anneprii 1 ayToMMMYHHOCTU, MO3BONSAKLWMX IKCTPanonsaunto AaHHbIX,
MOJSTy4EeHHBIX OT >KUBOTHbLIX HAa YeloBeKa, He CyLLIeCTBYeT.

KpomMe MMMYHOCTUMYMNUPYIOLLIMX Ka4eCTB caMoro matepmana Heobxoanmo Takke paccMOTpeTb UMMY-
HOCTUMYNpYoLLee BNUSAHNE NOCTOPOHHMUX areHToB, TaKMX Kak NMMporeHbl, Kak o6o3HavyeHo B npunoxeHnn F
NCO 10993-11.

6.5 TMnep4YyBCTBUTENIBHOCTb

AreHTbl MOTyT ObITb ONO3HAHLI UMMYHHOW CUCTEMOW NO UX aHTUreHHbIM CBOMCTBaM. Kak TakoBble, areHThl
MOTYT AeNCTBOBAaTb KaK annepreHbl, BKoYada runepyyBsCcTBUTENbHOCTL. CaMbiMK pacnpocTpaHeHHbIMU Pop-
MaMW rMnep4vYyBCTBUTENBHOCTU ABNAIOTCA TMNepyYyBCTBUTENLHOCTL 3amMeaneHHoro tuna (tun V) u runepyys-
CTBUTENBHOCTb HeMeaneHHoro Tuna (tTun ). Ana runep4yBCTBUTENIBHOCTU TUNA | He CyLeCcTBYeT HaaeXHOoro
MNPOrHO3UpYyOLWero nccnegoBaHus.

[ MNep4YyBCTBUTENBLHOCTbL 3aMeaJIEHHOro TMa COCTOUT U3 KIMeTOYHbIX BoCNanuTeTbHbIX aHTUreH-cneLm-
p1YHBIX OTBETOB. PekomMeHaau 1 no uccnegoBaHuio runepyyscTeutTensHoCcTU cogepxatca B UCO 10993-10.

IgE cny>XuT nocpeaHUKOM rmnep4vyBCTBUTENbHOCTU HeEMeANneHHoro Tmna. [Ana BuiABNeHUs BblpaboTKn
cneundpurdecknx IgE moxeT ObITb BbIOpaHO HeckoNbko MeToaoB. Knaccuyeckne onpegeneHns MHAYKUUN
rMNep4YyBCTBUTENIbHOCTU HEMEANEeHHOro TUMNa BKIoYatoT B cebs onpegeneHne naccuBHomM aHadunakcui.

6.6 AYyTOUMMYHHOCTDb

OK30reHHbIe areHTbl MOTYT U3MEHATb KOMMNOHEHTHLI OpraH1M3ama TakiMm obpasom, YTO MUMMYHHas cUcTeMa
BOCMPUHUMAET X KaK vyKepoaHble. Takme yCnoBus, Kak NnpaBuno, TpedbytoT odeHb crneludonyHbIX KOMOUHAaLUIA
AHTUFEH — aHTUTENO; ONbITbl HA XXUBOTHLIX NOKAa3anu, YTO ayTOMMMYHHbIE 3aD00NeBaHNs B BLICOKOMN CTEMNEHN
reHeTU4YEeCKN 3aBUCUMBI. Taknm obpasom, ManoOBEPOATHO, YTO ayTOMMMYHHBLIN NOTEHUMAaN MOXKET ObITb ODHa-
PY>XEH NyTEM ODLLUX TOKCUKONOTMYECKNX CKPUHUHIOBLIX MPoD.

OBOLWeNPUHATEIX MoAenen Ha XXUBOTHLIX AN UCCneaoBaHUs anneprim u ayToMMMYHHOCTW, NO3BOMNSA0-
LLMX SKCTpanonMpoBaTh gaHHbIe Ha YenoBeka, He CyLLeCcTBYeT.

bBblna npegnoXeHa Moaernb UccnegoBaHUA Mo NPOrHo3y ayToMMMyHHOCTU. OHa aBnseTca Mogngumkalm-
en nNpobbl Ha nogKkoneHHOM numMmdaTmndeckom yane. [Npun atom onpeaeneHun nponudpepaTtuBHLIN OTBET APEHN-
pyeMoro nuMmgatuyeckoro ysna cumTaeTcd  NPU3HaKoM  UMHAOYKUMKA  CeHCcubunusauum, BKIIHOYas
ayTOMMMYHHOCTL. [lobaBneHne KTecTy, COCTosLIEeE U3 OAHOBPEMEHHOro BBeAeHUs T-3aBUCUMBIX U T-HEe3aB M-
CUMbIX aHTUreHOB (aHTUTeHOB-PEenopTepoB), NMOBLICUIIO 3HAYMMOCTL UCCNedOoBaHUA, Tak Kak OHO Tenepb
NO3BONSIET ONPeaAennTb OTBETHYIO peakuuto, UHAYLUUPOBAHHYIO Heo-aHTUreHamu. Tem He MeHee, npoba
Hy>XXOgaeTcs B AanbHeulleM yTBepXaeHUu.

7 JKcTpanonauusa AaHHbIX AOKNMUHNYECKUX UCMNbITaHUN

[Tpobnema akcTpanonsummM Ha YenoBeka AaHHbIX, MONyYeHHbIX Ha XXUBOTHLIX in Vitro, OCNOXXHEeHa NMMY-
HOIOrMYeCcKon N3OLITOUYHOCTLIO U/UMN 3aNacoM, XapakTepHbIM ANA UX UMMYHHOW CUCTEMBI. [103TOMY UMMYHO-
TOKCcUkonorndeckne adpdpekTel MOMYyT He oKasaTb BMUSHUA Ha COCTOAHWME nabopaToOpHLIX >XUBOTHBIX.
MccnegoBaHns Takke OCNOXHEHbl HE0OX0AMMOCTLIO UCMONbL30BaTh 0CODbIE TECTLI B 3aBUCUMOCTU OT MecTa
nccnegoBaHng (HanpumMep, CUCTEMHBIN, NEroYHbIN, KOXHBIN) M OT MHTepecyroLwwen UMMYHONaTONorMm (To ecTb
rMNepYyBCTBUTENIBHOCTL, UMMYHHaa perynaumsa, ayTouMMyHHOCTb UMK BOCNaneHue), npuyem nocnegHee
aBneHne He 0603Ha4YeHo B TpagMLMOHHOM obLLemM nccnegoBaHUM TOKCUMHOCTMN.

YnyJdlleHHOe MOHMMaHUe KNeTOYHbIX, MOMEKYNSAPHbIX U reHeTUYecKUX MNMpoLeccoB, y4acTBYOWKX B
co3daHUN COOTBETCTBYOLMX UMMYHHBIX OTBETOB M UMMYHHbLIX MeQMaTopOB, 3aeNCTBOBaHHbLIX B 3TUX NPO-
Lileccax, NpeaoCcTaBUo BO3IMOXHOCTb 4151 UCMOMNb30BaHUA bonee paunoHanbHbIX U MHPOPMaTUBHBIX UCCTe-
OOBaHUN.
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[MpunoxeHune A
(cnpaBo4HoOe€)

HakonneHHbIA ONbIT

A1 UmmyHonorua

MMMyHHas cuctema npegocTaBnsaeT 3aWmTy OT areHToB, YrpoXawmuX 340Pp0BbI0 YeNloBeKa, B 3HAYNTENTbHON Mepe
OT UHDEKLNOHHBIX areHTOB, BbI3bIBAKOLWMX 3aD0NEBAHUS, HO TAKXKE M OT APYIMX areHTOB B OKPYXXaloLWen cpeae n oT Heonna-
3nn. OHa gencTBYET NOCPEACTBOM TAKUX MEXAHU3MOB, KaK UMMYHHbIN HAA30P U BblpaboTKa UMMYHOTNOBYNMHOB, LUUTOKU-
HOB U MHTEPNENKMHOB. OHa 3alMLaeT OT HOBbIX HEONMMACTUYECKNX KNETOK U PEryrnmpyeT roMmeocrtas pocra JIEUKOLUNTOB.
OTO BbICOKOPA3BUTaA CUCTEMA OPraHoB, YbM YHKU MK 0DECneYnBatoTCA ABYMS OCHOBHBIMU MeXaHn3mamu. [lepBbimM SABNSI-
eTCs HecneundPn4eCcKnm MeXaHn3m, He TPEOYIoWMN NpeabliayLero KOHTakTa ¢ MHAYUMPYIOLWMM areHTOM U HE MMEK LUK
cneynapn4HOCTU. BTOpbIM IBNSIETCH cneyndnYHbIV UMMM aaanTUBHbIM MEXAHW3M, HANpPaBleHHbIU KOHKPETHO NPOTUB OMNpe-
OENEeHHOro areHTa. APPEeKTMBHOCTL a4anTUBHON CUCTEMbI 3aBUCUT OT BPOXAEHHbLIX CUCTEM (HANpuMep, 0T KOMNI1E€MEH-
THOW, KoarynsiumoHHoW un dmbpuHonutmuyeckon cuctem). OHa Takke 3aBUCUT OT pPeakumn aHTUreH — aHTUTENO,
T-nnmPpounToB, ULUTOKMHOB N XEMOKUHOB.

MoHOHYKNeapHble harounTbl (T. €. MOHOUUTLI KPOBU N MaKpodarn TKaHw), rpaHynounTbl U TMFAHTCKUE KINETKU NHO-
POAHBLIX TEN ABNATCA ParounTMPYIOLWMMKN KIeTKaMun, 3a4eNCTBOBaAHHBIMN B HECNIEUNPUYHOWN PE3NCTEHTHOCTU. JInMdo-
MOHbIE KNEeTKWU, Makpodarm m ux UUTOKWHbI 3a0EUCTBOBAHbI B PA3NUYHbIX acnekrax cneundPuyHou Pe3nCTEHTHOCTU
opraHuama. ['ononHeHne n 0OHOBNEHUE KINETOYHbIX 3NEMEHTOB MMMYHHON CUCTEMbI SIBITSETCH OCHOBHOW 3aga4ven NMM-
domnaHoM TKaHU N NPOUCXOANT, B OCHOBHOM, B MNEPBUYHLIX MMM ONAHbBIX OpraHax (KOCTHbIN MO3T, TUMYC).

B-knetkn npogayunpyot B-numdounTtel, KOTOpble ANDPEPEHLUNPYIOTCH B NNasMmaTtuyeckue KrneTku, BblAensioumne
aHTUTEna co cnOocoObHOCTLIO CBA3bIBATHL crieundpunveckme aHturenbsl. Ha panHen ctagum audepeHumnaymm B-Knetkm nme-
10T TOJIBKO KITETOYHO-HaNpaBeHHbIE aHTUTENA, KOTOPbIE MOTYT CBA3bIBATLCS CO CreynPmneckum aHTUreHoOM, HO HE Bble-
NAKT B NNa3My HUKaAKNX pacteopumbix aHtuten. nsa gansHenwen andhdepeHumaumm B-KNeToK B NasmMeHHble KNeTK
OOIXEH NPON3OUTU PSAA BaXXHbIX NPOLECCOB. AHTUIEH YCBaAMBAETCH KITETKOU N NPOXoanT AUrecTuBHbIN npouecc. Pparmer-
Tbl YCBOEHHOIO aHTUreHa 3aTtem CBA3bIBAKOTCS CO crneynanmanpoBaHHbIMU MOTEKYNaMu, HENOBEYECKUM NENKOLNTAPHbLIM
aHTureHom (HLA), koTopble 3aTeM HaNpPaBnNsTCH HA MOBEPXHOCTb B-numdoumnta n GUKCUPYOTCH HA €ro NOBEPXHOCTW.

T-TMMPOUNTBI UMEKDT UMMYHOIIOTMYECKU crneundunydHblie peuenTopbl, KOTOpble pacno3HatnT monekyny HLA v cBs-
3aHHbIE C HEWN aHTUIEHHbIE PParmMeHTbl N CBA3LIBAIOTCH C HUMMW. [1pyn MHOMMX UMMYHHBIX OTBETax TpebyeTcs B3anmoaen-
cTBUE B-KneTok ¢ T-KneTtkamm Ans saBepLlleHns Bcex ctagnm nx anddepeHumaumm B nrnasMmeHHble KNeTKN, BblAeNAloLWme
aHTUTEena.

[1lpy akTMBauumn T-KNETOK NocrneaHne BblAENAT CEPULC UNTOKNHOB, CINYXaLMX XUMUYECKUMU NHONKATOpaMK, ABIS-
IO LWMMUCH KPUTUYHBIMA MPU MOBUNn3aumm n meaunaumm BocnanuTernbHbIX U UMMYHHbBIX npoueccoB. OHU NpeaoCTaBNsaoT
aKTUBUPYIOLWME N MHTMBUTOPHBbIE CUTHATNbI, MPOU3BOASALLMNE OTPOMHbIN 3PMPEKT HA APYIrMe KNEeTKU UMMYHHOW N TEMOMNO3TU-
YECKOW CUCTEM N B COEAUHUTENBHOW TKAHWU. Takum ob6pasom, cneunPumnyHbin UMMYHHBIW OTBET CNYXUT MHUUMATOPOM Ba30-
BbIX 3P EKTOB, TAKMX KAKBOCNaneHne, CBEpPTbiBaHNE, PUOBPMHONN3 M aKTUBALUUSA BACKYNIAPHbBIX SHAOTENMAINbHbIX KIETOK.

AganTUBHas MMMYHHas CUCTEMA MOXET pearmpoBaTh Ha MPOHUKAIOLWNN OPraHn3mM U areHT Criegayowmmm pasnimnd-
HbIMUW NYTSAMM:

a) rymopanbHbI UMMYHHbIW OTBET, BKITIOYAOLWKWMN peakumio aHTUTEH — aHTUTENO HA NOBEPXHOCTU BakTeEpUNn, BUPY-
COBUT. A4.;

b) KNEeTOYHbIN UMMYHHbIW OTBET NPOTUB aHTUTEHOB NOCPEACTBOM T-NMMMEOUNTOB, Makpodaros n MOHOLUTOB.

DTN ABA Pa3nUYHbIX MEXaHU3Ma MOTYT AENCTBOBATb OAHOBPEMEHHO U B3aumogencteoBatb. Oba nogpasymeBatoT
OeATENbHOCTb NMMAOUNTOB. B-numdounTsl € peuentopamm ummyHornobynuua (lIg) anchbdepeHumnpyoTesi B NNa3meHHbIe
KIETKW, KOTOPbIE 3aTeM BbipabaTbiBaOT aHTUTENA, CNeUNPUYHbIE K 0BHAPYXXEHHOMY aHTUTEeHY. [Tocne CBA3bIBAHUSA aHTU-
reHa T-KNneTo4vHbIM peuenTopomM T-NMMdoUnNTbl CTAHOBATCA aHTUIEH-cneundPOUYHbIMU T-KNeTKkamMmu, KOTOPble MOTyT NPOU3-
BOAUTb Pa3nnyHbie BUAbl LUTOKUMHOB B 3aBUCUMOCTU OT ODHAPYXXEHHOIo aHTUreHa.

A.2 IMMYyHOTOKCHUKONOIrmsa

B3ianmogencrene ¢ UMMYHOTOKCUYHBIM areHTOM MOXET U3MEHUTb XPYNKoe paBHOBECUE NMMYHHOW CUCTEMBbI, YTO
MOXET NPUBECTU K HEXENAEMbIM pe3yrnbTartam, TAKUM Kak:

- UMMYHOCYNpeccusi, Beaywas K NaMmeHeHUssM B 3alMTHbIX MeXaHu3max opraHuama MnpoTvB NaTOreHOB WK
Heonnasuu;

- anneprus,

- ayTOMMMYHHOCTb.

TepMUH «MMMYHOTOKCUYHBIW areHT» (ganee — areHTt) ucnonbayertcsa Ans 0603HaYEHUs] XMMUYECKUX BELLLECTB
(HanNpumep, NEKAPCTBEHHbLIX NPenapaToB) UMM BMONOrMYECKNX MONEKYI, BKIMOYas NPOAYKTbI UX Agerpagaumm u, B HEKOTO-
PbIX crnyvasx, puandveckne haktopsl (HAaNpUMep, pagnayunito). B KOHTEKCTE HACTOSALWEro cTaHgapTa Takue areHTbl BKIHoYa-
0T B cebs martepwuansl, UCMONb3yemMmble B MPOU3BOACTBE MEAMUMHCKUX U3Aennn n/mnm XuMudeckne BeLLeCTBa,
NPUCYTCTBYOWME B MEOANLMHCKNX U3OENUAX B BUA4E OCaaKOB.

8



FTOCT P UCO/TC 10993-20—2009

MMMYHOTOKCNYHOCTb MOXET MPUHUMAaTb HECKOJTBbKO (POPM, BKINOYAS:

a) nospexgeHne nnn QyHKUMOoHaNbHOE HapyLweHne ogHoro nnm 6onee KOMMNOHEHTOB UMMYHHOW CUCTEMbI, TAK YTO
NMMMYHHas OYHKUUSA NogaBneHa, n HopmMmalnbHas pe3NCTEHTHOCTb OpPraHn3mMma HapyLeHa;

b) cTumynsaumnio cneundPnyHbIX UMMYHHbBIX OTBETOB XUMUYECKUMIN BELLECTBAMU UITU MPOTENHAMUN, KOTOPbLIE BITEKYT
3a cobon pasBuTme ceHecnbunnmnaaumm n annepruieckoro 3aboneBaHns;

C) NPOBOUUPOBAHUE, NPSIMOE UNN KOCBEHHOE, ayTOArpeCCUBHbLIX OTBETOB, BEAYLWMNX K ayTOUMMYHHOCTU N ayTOUM-
MYHHOMY 3ab0oneBaHuto.

B cnyvyae MMMYyHOTOKCUYHOCTU BBUAY NPSIMOro BIIUSHUSA HAQ UMMYHHYIO CUCTEMY 00LWLaa nnm mecTtHas (Hanpumep,
KOXHas, MeroyHas) MMMYHHAasi CUCTEMA CTAHOBUTCSH MULLIEHBIO A areHTa, U pe3ynbTaToM MOXET CTaTb NOBbILLEHHAA Yac-
TOTa BO3HUKHOBEHUSA UM CTENEHBb CEPLEIHOCTU NHAEKUNOHHBLIX 3aboneBaHnn unn Heonnasmn. Hanpumep, B pesynerare
BUPYCHOWN MHpEeKUUM IAnwTenHa — bappa moxeT pasBntbes B-knetovHasa numgoma, a Bo3gencrtene ynbtpadnoneToBo-
ro 06ny4eHus — NPUBECTU K PaKy KOXN UMMYHOMOAABNEHHbIX MOCNenepecagoUHbiX NauymneHToB. [Npamas MMMYHOTOKCUY-
HOCTb, BEAyLWas K aktTuBauum unm nogasrneHnio NMMYyHHOW CUCTEMbI, TaKKe MOXET BIMUATb HA UMMYHHbIE OTBETbHI Ha
AHTUrEHbIl, HE CBAA3aHHbIE C UMMYHOTOKCUYECKMM areHToOM, U, TaKNM 0Bpasom, BIUSATb HA anneprmm n ayTOMMMYHHOCTD,
Hanpumep, NyTem 0bOCTPEHNA 3TUX OTBETOB.

MMMYHOTOKCUYHOCTDB TaKXXe MOXET pa3BUTbLCS U3-3a KOCBEHHOIo adpdoekTa. Hanpumep, Bon4vaHka, Bbl3aBaHHas rma-
panu3nHom, obpasyeTtcs BCrneacTBue BIIUSAHUA HA KOMITIEMEHTHYO CUCTEMY, BEAYLWLEIro K HEAOCTATKy KOMMNNEMEHTA.

Taknm 06pazom, MMMYHOTOKCUHYHOCTb MOXET DbIThb BblI3BaHA 3PEKTOM areHTa B pasfnyHbIX 061acTsx, B UMMYH-
HOW NMMBO reMoNO3TUYECKOW CUCTEMAX UINN B COCTABNAILLMNX 3TU CUCTEMbI 3BEHBSIX.

MMMYHOTOKCUYHOCTDB TaKXXe MOXET pa3BUTbCH B pe3yfibTate MHAYKUUN NN MmognuKkaumm areHToOM 4esATeNTIbHOCTU
MMMYHHOW CUCTEMBbI. Hanpumep, B crniydae anneprum MMMyHHasi cuctema pearmpyer Ha XMMUYeCKUe ranteH-rnpoTenH
KOHBIOraThl UNU COEANHEHUS C BBICOKOW MONEKYNSPHOW maccon. Hanbonee BEpOATHBIMU NOCNEACTBUAMN ANA 340POBbS B
pe3ynbraTte peakymm Ha CoOe AUHEHUS C BbICOKOWN MOTEKYISAPHON MaCCON ABIMAKTCA anneprum gbixatenbHbIX NyTen (Hanpu-
MEP, aCTMa, PUHUT), XKENYAOYHO-KNLLEYHbIE anneprum nnn anneprn4ecknim KOHTaKTHbIN AepMaTuT.

AYTOMMMYHHOCTb MOXET pPasBUTbCH B pe3ynbTarte MHAYLUMPOBAHHOINO areHToM M3amMeHeHUs B TKaHAX opraHnama,
SHAOKPUHHOW PYHKLMN UM UMMYHHOW Perynsumn. AyTOMMMyHHble 3aboneBaHus SBNSAKTCH 3ab0neBaHNSMU UMMYHHOW
aeperynsumm, NposiBNSWUMUCA NYTEM BblIPaboTKM aHTUTEN K «cebe/CBONM» U MoanduumnMpOBaHHBIM K CBOUM» aHTUTE-
HaMm NMBO NyTem paspyweHns TKaHn T-numdountamm nnm makpodaramm, pearmpyrowmmMmm Ha 9HAOrEHHbIE ayTOAHTUTEHBI.
AyTOMMMYHHbIE 3aboneBaHuUs He 0Bs3aTENBHO PA3BUBAIOTCS B pe3ynbTaTe ayTOMMMYHHOCTU. AreHTbl MOTyT CBSI3bIBATLCA
C NPOTENHAMW TKAHU UMW CbIBOPOTKN, U UMMYHHbBIN OTBET MOXET BblpabaTbiBaTbCsH NPOTUB TaKMX MOANPULUNPOBAHHBLIX
ayTOaHTUINeHOB, BeAs K MOBPEXAEHUIO UK rmbenn kKNeTok. IMMYyHOTOKCUMYHOCTL, BEAYLWAA K TMNEPYYyBCTBUTENBHOCTU U
ayTOUMMYHHOCTU (UMMYHHOW Aeperynsaumm), 06bI4HO 4EMOHCTPUPYET BbICOKYC CTENEHb BapnabenbHOCTH cpeam nauneH-
TOB, U €€, Mo NPUYNHE BUAOBbLIX OTIINYUN, CNOXHO BOCMNPON3BECTU B MOAENSAX HA XKUBOTHbIX.

[TaToreHHble cTagumn, BeayLwme K ayTOMMMYHHOW peakunmn, A0 KOHLA HE NOHATHI; TEM HE MEHee, DbINKM YeTKO onpee-
NEHblI HEKOTOPbIE BaXXKHble (PaKTOPbI, BKIoYas crnegyrowme:

- reHeTu4ecKast CTPYKTypa;

- Non;

- BO3pacT;

- BO3OEVNCTBUE OKpPYXKalowen cpeabl.

[TpnmedaHwne—NageHTMPUUNPOBaAHLI HEMHOIME areHTbl OKPYXXatoLwewn cpegbl, HO OHM MOTYT BKITQ4aTb HEKO-
TOPble MHEKUUN.

[Tpn3HaAHO, MO MEHbLUEN MEPE, YETbIPE MEXAHN3MA MHAYKLUM aYyTOMMMYHHOIo 3ab60neBaHus:

- CKPbITbI€ @HTUIEeHbI, T. €. 00bIMHO BHYTPUKINETOYHbIE CYOCTaHLUMKM, NPU3HAHHbIE YYXXEPOAHBIMU NPU OBHapYXEeHWN;

- ayTOAHTUIreHbl, CNOCOBHbIE CTaTb UMMYHOIMEHHbIMU B PE3YNbTaTe XMMUYECKOro, Pnanveckoro nnm bMonornyecko-
ro U3BMEHEHWUS;

- Yy)XEepPOAHbl€ aHTUIreHbl, CNOCOBHbIE MHAYLUMPOBATL UMMYHHbBIV OTBET, NEPEKPECTHO PEaArnpyoLLmMn ¢ HOPMarbHbI-
MW ayTOaHTUTEHaMMW,;

- MYTauUWOHHbIE UBMEHEHUS, CNIOCODHBIE NPONCXOANTb B UMMYHOKOMNETEHTHLIX KNETKaX.

Heobxoanmo OTMETUTb, YTO Aeperynaumns UMMYyHHOW CUCTEMBI, camMma Mo cebe He BeayLWast K UHAYKLUUN ayTOUMMYH-
HOCTU, MOXET MNOBMNUATb HA NPOSBNEHUE YXXE UMEIOLLENCSH NAaTEHTHON ayTOMMMYHHOCTMW.
PasHnuya mexagy npsiMon TOKCUYHOCTBIO M TOKCUYHOCTBIO BCIE4CTBME MMMYHHOIO OTBETAa Ha COeAMHEHNE B HEKOTO-
PON CTENEHN NCKYCCTBEHHA. HEKOTOPpbIE COEAMHEHNSA MOTYT OKa3bIBaTb MPSAMOE TOKCUYECKOE BO3AENCTBNE HA UMMYHHYIO
CUCTEMY B QOMONMHEHNE K UHAYKUUKN CNeLnPUYECKOro MMMYHHOIO OTBeTA. T shKernble MeTarnibl B UCCrnegoBaHUAX Ha XXUBOT-
HbIX, HAMPUMEP PTYTb, MPOSABIAIOT UMMYHOCYNPECCUBHOE AEVUCTBUE N BbI3bIBAIOT TMNEPYYBCTBUTENIBHOCTD U aYyTOMMMYH-
HOCTb.

A.3 MNocnepcTtBna N3AMEHEHUN MMMYHHOWN CUCTEMbI ONA 300POBLSA YerioBeKa

[ToTeHuman namMeHeH B UMMYHHOW CUCTEME K HEFATUBHOMY BO34ENCTBUIO HA 30POBLE YENOBEKA ABNAETCHA PacTy-
LLIEN HAYYHOU N 0B ecTBEHHOW Npobnemon. PasnuyHble TeCThI B pe3ynbTate uccrneaoBaHnm 4o0poBONbLEB UITU CIyYau-
HOro BO34ENCTBUSA MNMoKasasnu, YToO HEKOTOPbLIE areHTbl AEMOHCTPUPYIOT UMMYyHOMOAYNMMPYIOWWME CBOUCTBA B OpraHn3me
YyeroBeka. TeMHe MeHee, NONHbIN BUONOrnvecknm 3SPDEKT 3TUX UBMEHEHUIN HE DbIN CTPOro OTPaXKEH AOKYMEHTAlNbHO. TOT
dakT, YTO HE3HAYUTENBHAA UMMYHOMOAYNAUNA B OPraHn3me MOXeT UMETb KIMMHNYECKOE 3Ha4YeHne, NoATBEPXKAAETCH CHU-
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KEHUAMW TUTPA BaI{Ll,HHaLl,Hl;I B CBA3W CO CTpeCCOM N yHauweHneMm CUMMNTOMOB MPOCTOro reprneca nocrie BO3,EI,EF’ICTBHFI
yanpacbmonemBoro U3JITyHeHUH. PesyanaT HMhﬂyHO,EI,EdJM UMnTa, Bbl3BaAaHHOIO mMmeaumuunHCKMMW cpeacrirsamMun, MOXHO
NOJIHOCTbHY OUEeHWTDb MO NoOBblILWLEHHOMY YUCTTY HHdDEI{LI,HOHHbIX 3aboneBaHuu (OCO68HHO BbI3bIBA€MbIX OIMNMMNOPTYHUCTUNHEC-
KMMW ﬂaTOFEHaMH) M HeonnacTuyeckux 3abonesaHunin onpeagenedHHblXBnaos, Habm HAAEMbIX TPU NCINOJTIb30OBAHUN UMMYHO-
CyNnpeCCnBHbIX areHToOB A51H KOHTPOITA peadKuynn OTTOPXEHWUA TPAaHCIIaHTaTOB.

MHOrme n3 UMMyHHbIX U3MEHEHNI, HABNIOAAEMbIX B OpraHn3me YenoBeka nocrne BO3aencTBUS UMMYHOMOAYTUPYIO-
LWLIMX areHTOB, MOTYT ObITh Mano3aMeTHbIMU N BPEMEHHbBIMUW, a BbISIBITEHNE X BITUSAHNUS HA 30POBbE — CITOXHbIM. B CTPYKTY-
pe N PYHKUMAX UMMYHHOW CUCTEMbI MOTYT BbITb UBMEHEHUS, HO OHU MOTYT HE BbI3BaTb SBHbIX KITMHUYECKUX NOCNEeACTBUN
015 300POBbSA BBUAY AENCTBUS KOMMNEHCATOPHbBIX MEXAHN3MOB. OTO NOAPA3YMEBAET, UTO CYOBbEKTHI BO3AENCTBUSA MOTYT HE
OEMOHCTPUpOBAaTL SIBHOIo adpdekra Ha 340p0Bbe, HO TAKOBbIE 3 EKTLI MOTYT NMPOSABUTLCH B NOBbLILLEHHOWN NOABEPXKEH-
HOCTU 0bWKMm 3aboneBanHnsaM. Takum 06pas3om, BNIUAHUE Ha 300POBbE MOXET ObiTb BbISABMEHO HA YPOBHE HACEEHUS,
HaNnpuMep, B KAYECTBE NOBbILLEHHOW PAcnpoOCTPAHEHHOCTU anneprum n obLMX MHMEKUMW, TAKNX KAK PUHUT, TPUNN U cpe-
HUW OTUT. DTN 3P D EKTbI MOTyT OCODEHHO NPOABUTBLCS B TAKUX NOATPYNNax HAaceneHns, Kak 4eTm v NoXxXunble nogn, Tak Kak
OHU Hanbornee NoaBEPHKEHbLI PUCKY BO3AENCTBUSA UMMYHOTOKCUYHbBIX areHTOB.

JononHnTenbHO HEODBXOANMO NPU3HAaTL, YTO UMMYHHbIN CTATYC HACeneHus Ype3BblHanHO pas3HopoaeH. Bospacr,
paca, non, bepemMeHHOCTb, CTPECcC U cNOCOBHOCTL CNPAaBIATLCS CO CTPECCOM, CONYTCTBYHOWME 3aboneBaHnsa N MHOEKUUN,
COCTOSIHUE NUTaHUS, TabakoKypeHne n gpyrne paktopbl 06pasa Xmu3Hu, BO3AENCTBUE NEKAPCTB U CE30HHbLIX OTNUYUIA CMO-
COBCTBYIOT 3TOW HEOQHOPOOHOCTW.

HecmoTps Ha reTepoOreHHOCTb U NOBTOPAEMOCTb, CBOUCTBEHHbIE PYHKUNAM UMMYHHOW CUCTEMbI, CHUXEHUE CIO-
COBHOCTU MMMYHHOW CUCTEMbI PearnpoBaThb B MNONMHYO CUIY COBEPLLUEHHO HEXENaTenbHO, TaK Kak aganTUBHbIE KOMNEHCa-
TOPHbIE CUCTEMBI MOTYT NOHAA0OUTLCA ANs AeUCTBUSA B bonee yrpoxawwmx cntyaymsix. C apyrom CTopoHbl, NMNOBbILWLEHUE
(0COBEHHO YCTONUYNBOE) B AEATENBHOCTU UMMYHHOW CUCTEMBI BIeYeT 3a cobon puck bonee cepbesHbiX NOCNeacTBUN
(noBpexgeHue TKaHen, aHadunakcus), BO3HUKAOLWKMX Npu anneprum n/mnm ayTouMmmyHHoOCTU. Cepbe3Hble NocneacTBus
annepruiecKknx n ayTOMMMYHHbIX OTBETOB BBUAY BITUSIHWUS BHE LLULHMX areHTOB Ha YeNOBEKA 0CODEHHO OYEBUAHBI MPU CNyYa-
SX BO3AENCTBUS XUMNYECKNX BELLLECTB U NEKAPCTBEHHBLIX MPenaparos.
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[MpunoxeHve B
(cnpaBo4HOe€)

[MpakTUKa npUMMeHeHUs MegULUMHCKUX U3genun B KNUHUKe

[1pn 0630pe Hay4HOW NUTEpaTypbl (CM. BBEAEHNE) DbINM BbISABNEHLI CMEAYIOWME NMPU3HAKN NPOSIBIIEHNSA B OPraHn3-
Me YeNnoBeKa UMMYHOTOKCUYHOCTHU, BbI3BAHHOW Pa3fmMYHbIMN MaTepuanamum,

- [pu yqactum onpegeneHHbiX BMONornYecknx matepuanos (Hanpumep, NPOTEMHOB NaTeKca ) NPONCXo4AaT peakumn
rmnepyyscTBuTensHocTM Tunal. OTmevaloTecs OTAeNbHbIE CNyYaun NMPW y4acTUW NIMAacTUKOB N NONTMMEPOB (Hanpumep, akpu-
NOBbIX/aKpUNaToB) U CONEN METANMOB, HANPUMEP CONen HUKENS N Xpoma, Takme s ekTbl TakKe OTMevanuch B criyvyae
NPUMEHEHNsI amanbrambl B cToMmaronornn. He Bcerga npeacraBrnsaeTcs BO3MOXHbBIM BbISABUTh Pasnnyna Mexay «Krnaccu-
YECKOW» MMNepuyBCTBUTENBHOCTLIO TUNA | (T. €. onocpeaoBaHHoM antutenamm IgE) n npsimbim BO3AENCTBUEM TOKCUYEC-
KO CyDCTaHUMN HA AEerpaHynsaunio Ty4HbIX KNETOK.

- CoobuwaeTcs 0 HECKONBbKUX CIy4asix peakumm runepyyBcTBUTENBHOCTM TUNA IV, CBA3aHHOM C HU3KOW MOIEKYIIAP-
HOW MaCcCOW OpraHnYecKnX Monekyn (Hanpumep, TMypamMmoB 1 apyrnx 4obasok/npumMmecen B naTekce, a tTakke buceHona A
B CBSA3YIOLWMX KOMIMOHEHTAX ANA 3yDonNpoTe3HbiX MaTepuanoB), U ¢ nnactukamu/nonmmepamMmm (HanpmMmep, akpunatamm u
nobaBkamMu K NONMMEPHBIM MOKPLITUAM B 3MNEKTPoJax KapanocTUMynsaToOpoB U hopmManbaernaom, BblAensowmnmes B
NONMUMEPUIYIOLLNXCH CTOMATONONMYECKUX MaTepuanax).

- MeTtannel n conu metanmnoB B MEANLUNHCKUX U3OENUAX MHOTAA CBA3bIBAIOT C peakunewn rmnepyyBCTBUTENBHOCTHA
Tmna lVv.

- XpOHW4eCcKoe BocnaneHue Tmna nHoOpoaHOro Tena Kak peakumst Ha UMNnaHTaTbl, COCTOALWNE N3 MaTEPNAaNnoB MHO-
rMX BUAOB, HANMPUMEP, NONU{ANMETUINCUNOKCAH ) (CUINMUKOH), nonu(teTpadnyopoatnneH) (nonutetpadpropatunen/NToO3),
nonu{MeTUNMETAKPUNAT) U NONN3CTEP. TEM HE MEHEE, CNOXHO YCTAHOBUTb NPUYUNHHYIO B3aMMOCBS3b MEXY XPOHUYEC-
KUM BOCNaneHnem n cepbe3HbIMU OCNOXHEHUAMWU, TAKUMUN KaK ayTOUMMYHHOCTb, 41151 KaXX40ro KOHKPETHOro martepuarna.
3ameTHas Pnbpo3Has OTBETHAS peaKkunsa MOXET Pa3BUTBLCS NPU UCMONTb30BAHUM CUITMKOHOB, C KOTOPbIMW Takasi BO3MOX-
HOCTb Dblna 0BLWNPHO N3yyeHa, HO NocneagHue AaHHble HE NOKAa3bIBAOT KAKoro-nmbo cuctemHoro sabonesaHus.

- B HeKkoTOpbIX CyDBbEeKTax nogo3peBaeTCs MMMYHOCYNPEeCCusi, BO3HUKALWAS B pe3yNibTaTe BO3AENCTBUSA ONnpee-
NEHHBIX METANNOB (HANPUMEP, HUKeNsa n pTytn). OgHako cMcTeMaTUYeCcKmne ncernegoBaHus, CBA3aHHble ¢ MeAULMHCKUMMN
n3genusamMmu/martepuanamm, peaku.

- HekoTopble KnnHn4veckne oTHEThI (PABHO, KAK N NabopaToOpHbI€ ONbIThl HA XUBOTHLIX) NpeanonaratnT UMMYHOCTU-
MYNALUIO, OCODEHHO BbI3BAHHYIO aAbHOBAHTAMMN, B Cly4Yae CUNMKOHA, HO 3TO MOXET MNPOUCX0AUTb CKOPee B pel3ynbTaTe
ahdekTa yaepXaHns aHTUreHoOB (AENOHNPOBAHUS), YEM U3-3a NPAMON UMMYHOTOKCUYHOCTMW.

- AKTMBauUMA KOMMNEMeEHTA € BblpaboTKOW aHadUNaTOKCUHOB SABNSAETCSH PaAcnpPoOCTPaAHEHHBIM MMMYHOTOKCUYHbBIM
3PP EKTOM, CBA3AHHBIM C TBEPALIMU MaTeprnanammn, BXogsaWwmmMmmn B KOHTAKT C KPOBbIG (HanpumMep, matepuarnbl Ha OCHOBE
LUennono3bl, CUHTETUYECKUMU MaTepunanaMmm marncrpanen ansda remoguvanuaa, cononumepamm nonumactep/INTOO ansa
BaKLWH).

- AYTOMMMYHHOCTb CBfi3biBariacb C HEKOTOPbLIMU MeTanmnamuv, NPUMeHseMbIMU B UMNNAHTUPYEMbIX MEOANLMHCKNX
n3genusx (HanpuMep, ¢ PTYTbIO U 30N0TOM). TEM HE MEHee, Aaxe Npu MoAeNMPOBaHNN 3aD0NEBAHNN HA XXUBOTHbIX CITOX-
HO MONy4nTb YOeanTenbHOE A0KA3aTENBLCTBO TOr0, YTO KAKOU-NMOBO MaTepuarn Bbi3bIBAeT ayTOMMMYHHOE 3aboneBaHune (B
OTNNYME OT 'YMOPanbHOIo UW/KWnm KNeTOYHOro ayTOMMMYHHOIO OTBETA).

['MnepyyBcTBUTENBHOCTL (TUNOB | 1 [V) aBnsaeTcsa Hanbonee 4acTo OTMEYAEMbBIM UMMYHOTOKCUYECKUM 3 EKTOM.
HekoTopble HaTyparnbHbIe NPOAYKTbI XXUBOTHOIO NPOUCXOXAEHUA ABNAIOTCHA OQHOBPEMEHHO UMMYHOT€HHbIMU U aKTUBUPY-
IOWMMKM CUCTEMY KOMNINIEMEHTA (Hanpumep, konnared). pyrne matepuansl (Hanpumep, Kpuctanin4eCkum KBapu 1 yrorb-
Hble MMMYHOAACOPOEHTbl, a TakkKe opraHnyeckne gobaBkMm C HU3KOMOIEKYNSPHON MAaCCOW) TakXe AEMOHCTPUPYIOT
NMMYHOTOKCUYHBIN 3P PEKT (HAaNpUmMep, akTUBALNIO CUCTEMbI KOMIMNEMEHTA € BbIPpabOTKOM aHadUNATOKCUHOB U PeaKUnio
rMNep4vYyBCTBUTENBHOCTU TUNA IV COOTBETCTBEHHO).

B Hay4yHOW nuTepaType Hanbonee pacnpoCcTPaHeHbl ONMNMCAHNS CIyYaeB 1 NCCNeaoBaHnsa Ha HEDOMbLWKX rpynnax.
3aMeTHbIMWU UCKNIOHYEHUSAMUN SIBNSAIOTCS Bonee KPyrnHble KNMUMHUYECKME NCCNEeA0BaHNSA, AEMOHCTPUPYIOLLME peakuum runep-
YYBCTBUTENBHOCTU, HANpUMep, Ha onpederieHHble MeTansbl UNn NaTteke, 1 NCCnegoBaHns XeHLWMH C MMMnaHTatamMmm
MOJTIOYHOM Xerne3bl (KOTOPble HA HACTOALWMN MOMEHT HE NPOSBNSIOT MPU3HAKOB UMMYHOTOKCUYHOCTH). 32 3STUMU UCKIHOYE-
HUAMWU, CUCTEMATUYECKME NCCNEA0BAHUS CNOCOBHOCTM MaTepmanoB anst MEAUUMHCKUX N34eNNN Bbi3bIBATb UMMYHOTOK-
CU4YeCcKoe AENCTBMNE HA NI0ASIX, KaK NPaBuo, OTCYTCTBYIOT. 3TO OOBACHAET TO, YTO COOBLWEHNS 006 MMMYHOTOKCUYHOCTW,
BbI3BAHHOW MeNLNHCKUMN N3ENUAMU, PpeaKo BcTpedatoTesl. OT4acTu 310 Takke MOXET npoucxoantb bnarogaps s dek-
TUBHOMY OTCEBY MOTEHUMANBbHO UMMYHOTOKCUYHBIX MaTEPUANOB Ha PaHHUX cTaanax paspaboTku nagenus. PeaynetaTthbl
TAKNX CKPUHUHIOBbIX UCCIe40BaHUN MOTYT HE MNOSABUTBLCSH B HAYYHOW NUTEpaType.
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[MpnnoxeHwne C
(cnpaBo4HoOe€)

brnok-cxema uccnegoBaHua UM MYHOTOKCHUYHOCTW

KOHTakTUupyeT Nnu
nagenve
C Tenom?

HeTt

[1lpucyTcTBYET NN
NnoTeHUnanbHO
UMMYHOTOKCUYHbBIW
marepuan?

He TpebyeTca kakoro-nmbo
KOHKPETHOrO UccrnenoBaHus
Ha UMMYHOTOKCUYHOCTbL

ConocraBumo N
C CYLLECTBYIOWNM
nanen nem?®

HeTt

CoOTBETCTBYIOT N ¥
npenocTaBneHHbie er WccneposaHne
[aHHbIe STOMY Ha UMMYHOTOKCWMYHOCTb

pPYKOBOACTBY?

NccnepaoBaHusa yposHA 1
fla TecT Ha UMMYHOCYNpPeCcCuto TecT

Ha BocnaneHue N UMMYHOCTUMYINALINKO Ha r’MNepuyBCTBUTEITIBHOCTD
(Hecneuuduieckue)

HeTt ObHapyxeHa nu

MMMYHOTOKCUYHOCTb?
OueHuTe

MMMYHOTOKCUMHOCTD

EcTh N Buibepute nccnegosaHus
YPOBHA 2
NOA03pEHKE " Ha UMMYHOCYNPECCuIo
Ha ayTOUMMYHHOCTb? M UMMYHOCTUMYNALMIO
{PYHKUMOHANbHbIE)

Het

PaccMoTpute BO3MOXXHOCTb
nccnegoBaHuUA Ha ayTOMMMYHHOCTB
(MeTogonorus eLe He yTeepxaeHa)

PucyHok C.1 — brniok-cxema nccrnegoBaHMm MUMMYHOTOKCUYHOCTH

2 MaTepman nagerind B TOMHOCTW TaKoOW Xe, Kak N B Nnpon3soanMmom mnagerinn, ¢ AaHHbIMA, NoKa3bIBAKWUMWN OTCY-

TCTBUNE NMMYHOTOKCUYHOCTU; XapaKrep KOHTAaKTa ¢ TENOM U ANMUTENBbHOCTb BO3AENCTBUS TAKUE XKe, Kak 1 B NPOU3BOANMOM
n3genuu.

b
AyTOMMMYHHOE BNUAHUE MOXET NpeanonarartbCsa UCXoas U3 CyLEeCTBYIOWMX AOKITMHUHYECKUX U KIMHUYECKUX
NaHHbIX.

12



FTOCT P UCO/TC 10993-20—2009

[MpunoxeHune D
(cnpaBo4HOe€)

CBefleHNA 0 COOTBETCTBMU HaLUOHaNbHbLIX cTaHaapToB Poccumnckon ®epepanuum

Tadbnwnuya D.1

CCbINMOYHbIM MeXAYHapoaHbIM cTaHAapTam

OBo3HavYeHne CChINOYHOro
MEXOYHAPOAHOro craHaapTa

Obo3Ha4veHne 1 HAMMEeHOBaHUE COOTBETCTBYKOLWWEr o HauOHaNIbHONo CTaHAapTAa

NCO 14971

[OCT P NCO 1497/1—2006 N3penuna meaunumHckue. [lpymeHeHne meHemKmeHTa
pPUCKA K MEOULUNHCKUM U3OENUAM

NCO 10993-1:2003

[OCT P MCO 10993-1—2009 N3penna meanunHckmne. OueHka BMonorm4eckoro aeu-
CTBUSA MeanumnHckux nagenumn. Yacte 1. OueHka n nccneaoBaHus

NCO 10993-2 [OCT P MCO 10993-2—2009 UN3aenusa meanumHckme. OueHka BUMONOrMyYeckoro aeu-
CTBUS MeauumMHCKnX nagenuin. Yactb 2. TpeboBaHms K 00palleHnio ¢ XXUBOTHbIMMU
NCO 10993-6 [OCT P MCO 10993-6—2009 N3penna meanunHckme. OueHka Bnonorm4eckoro aeu-

CTBUA MeaUUUHCKUX nagenun. Hactb 6. MlccnepgoBaHne MecTHOro 4euCTBUA NOCIE UM-
nnaHTaunm

MCO 10993-10

[OCT P NCO 10993-10—2009 N3penmna meanumHckne. OueHka OMONOrnYeckoro
aencTems meamunHckmx nagenun. Yactb 10. VccnepoBanus pasgpakatowero n CEHCHUbu-
NMN3VNPYIOLWEro AENCTBUSA

MCO 10993-11:2006

[OCT P NCO 10993-11—2009 N3apenua meanmumnHckne. OueHka DUMONOrm4eckoro
AeNCTBUA MeanuumHckux magenun. Yacte 11. VccneaoBaHnsa oOBLLETOKCUYECKOro Aeun-

CTBUA
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