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BeBegexune

CobntoaeHne nonoxeHui ctaHgapto cepun NCO 10993 «OueHka Guonoruyeckoro AenNcTBna Meau-
LMHCKUX N3aenuiny no3sonuTt obecneunts CUCTEMHBIA MOAX0M K UCCedoBaHMi BMONorMyeckoro AencTeust
MeAULNHCKUX U3aenuni.

Llenbto 3TUX cTaH4apTOB He siBNsieTcs 6e3ycrnoBHoe 3akpenneHne eanHoobpasHbiXx MeTod0B Uccneao-
BaHWA 1 UCMbITaHWIA 3a rpynnamMu 04HOPOAHbIX MeAULIMHCKAX N3AENNIA B COOTBETCTBUM C MPUHATON Knaccudu-
KauuMen X no Buay v AnNnTenbHOCTU KOHTaKTa ¢ opraHn3mMoM veroseka. [MosTomMy nnaHnpoBaHue U npoBeaeHne
nccnegoBaHnin v CbITaHUA AOMKHBI OCYLLIECTBNSAThL CNELManucThl, UMeroLLMe COOTBETCTBYOLLYIO MOATOTOBKY
N onbIT B 0bnactu caHNUTapHO-XUMUYECKOW, TOKCUKOMOrMYECKon U BMONorMyeckon oLeHoK MeguLUHCKMX
nsaenvn.

CtangapTbl cepuin UCO 10993 aABnsitoTCA PYKOBOAALLMMUN JOKYMEHTaMW ANS NPOrHO3MPOBAHUA N UCCTie-
AoBaHusi 61UonorMieckoro 4eNCTBUA MeAUUMHCKUX U3EeNMIA Ha cTaaum Belbopa maTepuarnos, npeaHasHaveH-
HbIX 451 UX U3roTOBMEHNS, @ Takke ANs UCCeA0BaHWN roTOBLIX N3AENNA.

B cepunio MCO 10993 BxoasaT cneayolme yactu nofd obwmm HassaHuem «OueHka BUonornyeckoro
OeACTBUA MegULNHCKAX U3aenniy:

Yactb 1 — OueHka 1 uccrneaoBaHus;

YacTb 2 — TpeboBaHusa k 06palleHNto CKUBOTHBLIMU;

Yactb 3 — MccneaoBaHusl reHOTOKCUYMHOCTU, KaHLLePOreHHOCTU 1 TOKCUYeCKoro eNCTBUA Ha penpo-
AYKTUBHYIO pyHKLMIO;

Yactb 4 — Uccrnegosanue u3genuii, B3aMmMogeACTBYHOLLMX C KPOBbIO;

Yactb 5 — MccnegosaHue Ha UMTOTOKCUYHOCTL: MeToabl in Vitro;

Hactb 6 — NccneaoBaHne MeCTHOro AeACTBUA Nocne MMNnaHTaLuu;

Yactb 7 — OcTaTouHoe cogepxaHue aTurneHokcuaa nocrne crepunusasiu;

Yactb 9 — OCHOBHble MPUHLMMBI MAEHTUGUKALUM N KOTIMYECTBEHHOTO onpeaeneHus NoTeHuuanbHbIX
NnpoAyKTOB Aerpagaunu;

Yactb 10 — WccneaosaHns pasgpaxaroLwwero v CeHCUBMnnanpyoLero A4encTBus;

Yactb 11 — WccneaosaHune obLLETOKCUYECKOro AeUCTBUSA,

Yactb 12 — lMpurotosnexue npob u ctaHaapTHble o6pasubl;

Yactb 13 — MaeHTudukauma u KonudecTseHHoe onpeaeneHne NpoayKToB Aerpagauvmn NoAMMEpHbIX
MeaULNHCKNX 3aenuvn;

Yactb 14 — NpeHTudukaumsa U konudecTBeHHoe onpeaenieHne NpoaykToB Aerpagauuy usgenuia us
Kepamuku;

Yactb 15 — NpeHTudukauma u konudecTBeHHoe onpeaenieHne nNpoaykToB Aerpajauuv usnenuia us
MeTannos 1 CrnnaBoB.;

Yactb 16 — MogenuposaHue n uccneaosaHne TOKCUKOKUHETUKN NPOAYKTOB AerpagaLin v BbIMbIBAHUS;

Yactb 17 — YcTaHoBMNEeHUe NOPOroBbIX 3HaYEHUI 4151 BbIMbIBAEMbIX BELLECTB;

Yactb 18 — UccnepoBaHMe XMMUYeCKUX CBOWCTB MaTepuaros;

Yactb 19 — UccnegoBaHne huU3MKO-XUMUYECKUX, Mopdonormieckux U Tonorpacuyeckux CBOWCTB
MaTtepunanos;

Yactb 20 — MNpuHUMNBI 1 MeToabl UCCNeAoBaHUs UMMYHOTOKCUYECKOTO AeNCTBUS MeMLMHCKUX
nsaenuin.

B nocneagHue roabl Bce 6oMblUe BHUMaHUA YAENANOCh NOTeHUUaNbHOW BO3MOXHOCTU MEeAULMHCKAX
n3aennii Bel3biBaTb N3MEHeHUsi B UMMYHHOW cucTeme. PykoBoacTBO N0 06paLleHuto ¢ HeraTUBHbLIM BIIUSIHAEM
MeANLMHCKNX U3AENUIn HA UMMYHHYIO0 cUCTeMy cTano HeobxoaumbIM. MNpu OTCYTCTBUM CTaHAAPTU3UPOBAHHBLIX
nuccneaoBaHNA HaCTOALWNIA CTaHAApT NpeaocTaBnAeT 06Lyto cxeMy NoAxoAa K OLeHKE UMMYHOTOKCUYHOCTMU.

Llenbio HacToAwWwero cTaHaapTa sIBNAETCA:

- 0606LWWeHune onbiTa B 06n1acT UMMYHOTOKCUKOMOMMA Ha HACTOALLMIA MOMEHT, BKITtoYasi UHcbopMaLmio o
MeToAax oLeHKU UMMYHOTOKCUYHOCTU M UX TOYHOCTb NPOrHO3MPOBaHUS;

- onpeaeneHune NPo6IeM 1 OMbIT UX paspeLleHus.

Bbin nposeaeH o6WMPHLIA 0630p NUTEpPaTypbl, B OCHOBHOM ¢ nomolbio Medline, no knuHu4eckum npu-
3HaKaM UMMYHHbIX U3MEHEHUI, BbI3BaHHBIX MEAULUHCKUMU n3aenvamn. KnroueBsIMKU crioBamn nccrneaoBaHui
ABNAMNUCD:

v
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- UMMYyHoCynpeccus;

- UIMMYHOCTUMYNALNS;

- TMNEpYYBCTBUTENILHOCTb;

- XpOHWYecKoe BOCManeHue;

- ayTOMMMYHHOCTb.

OTM kNtoYeBble CIOBA CBSI3aHbI CO CriedyoLWMMM MaTepranamu:
- MAacTUKu 1 Apyrue nonMmeps;

- MeTannsbi;

- Kepamuka, CTEeK10 U KOMMO3UTbI;

- Buonoruyeckne matepuansi.

MpumevaHune —Cm. Takke Tabnuuy 1 O BO3MOXHOCTSIX B3aMMOAEUCTBUSI MaTepuanoB C WMMMYHHOW
CUCTEMON.



rOCT P UCO/TC 10993-20—2009

HAUUWOHANBbHBIN CTAHOAPT POCCUMUCKOW SEAQAEPALUUMNU

n3nenua MEOQULUNHCKUE
OLIEHKA BUOJIOMTMYECKOIO AEMCTBUA MEOULIMHCKUX USAENUIA

YacTtb 20
MpuHLUUNBI U MeTOALI UCCNEeA0BaHUS UMMYHOTOKCUYHOCTU MEeAULIMHCKUX U3genun

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

Data BBegenna — 2010—09—01

1 O6nacTb NpUMeHeHus

HacTosawwii ctangapT npeacTasnseT 0630p UMMYHOTOKCUKONOTN ¢ 0COBBLIM paccMOTPEHNEM NOTEHLM-
anbHON UMMYHOTOKCUYHOCTM MeAMLMHCKMX n3aenuid. OH AaeT ykasaHusl o MeToAam UccneaoBaHua UMMYHO-
TOKCUYHOCTU pasnnYHbIX BUOOB MeQNLMHCKAX U3OENNA.

HacTosilumin cTaH4apT OCHOBaH Ha HECKOMbKMX My6nukauusix, HannMcaHHbIX pasfuYHbIMKW rpynnamu
UMMYHOTOKCUKOMOroB 3a NocnefHne AecATUNETUs, Koraa npousoLno passuTue UMMYHOTOKCUKOMOTUK Kak
OTAENbHON ANCLMMIHBI B paMKaX TOKCUKOMOTrK.

OnbIT 3HAHUI N0 UMMYHOTOKCUYHOCTW Ha HACTOSILLMIA MOMEHT onuckiBaeTcs B NpunoxeHun A. O6o6iie-
HWe KNMHNYECKOTO OMbITa UMMYHOTOKCUKOMOMW, CBA3aHHONM C MEAULMHCKUMM U3AeNUAMU, NPUBEEHO B Npu-
NoXeHuu B.

Mpumeyatnune— Cwm. bubnuorpadcmio, [11].

2 HopmaTuBHGIe CCbINKK

Cregaylowme gokyMeHTbl HeobXxoAMMbl A5 NPUMEHeHWs HacTosero cTaHaapTa. MNpu AaTupoBaHHON
CChbINKe NpUMeHsIoT TONbKO ykazaHHoe uagaxue. Mpu cebinke 6€3 gaThl NPUMEHSIIOT NocreaHee usgaHue yka-
3aHHOr0 OKYMEHTa, BKIIto4as BCe MonpaBsku.

MCO 10993-1 OueHka buonornyeckoro AeNCTBUA MeanLnHCKMX nagenuid. Yacts 1. OueHka n uccnego-
BaHUA

NCO 10993-2 OueHka Buonornveckoro AeWCTBUSA MeaUUMHCKUX uagenuin. Yactb 2. TpeGosaHua K
obpalLeHNto C KUBOTHLIMMN

NCO 10993-6 OueHka buonornyeckoro AencTBUsA MeanunHcknx usgenumin. Yactb 6. UccneposaHne
MECTHOro AelCcTBUS nocne UMNaHTauum

MCO 10993-10 OueHka Buonorudeckoro oencTena MeanunHeknx usgenuin. Yacto 10. UccnegosaHua
pasgpadkaroLlero 1 ceHCcMbUnuanpyoLero 4encTems

MCO 10993-11 OueHka Buonorvyeckoro 4emcTena MeanUMHCKUX usaenuin. Yacte 11. Uccneposanus
0bLLeTOKCUYeCcKoro AencTBuA

NCO 14971 Wszgenus meauumHckue. MpumeHeHWe MeHeQKMeHTa pUcka K MeAULIMHCKUM N3aenuam

3 TepMuHbI U onpeaeneHus

B HacTosawweM cTaHaapTe NPUMEHEeHbI cneaywwine TepMuHbl C COOTBETCTBYIOLLUMU onpeaeneHUuAMN:
31 UMMYHOTOKCUKoONorusa: MsyquMe HeratTMBHOro BNAUAHNA Ha 340pOoBbe, BbI3BAHHOMo, NPAMO Unn
KOCBEHHO, B3aUMoAeNCTBUEM KCEHOBUOTUKOB C UMMYHHOW CUCTEMON.

WU3paune obmynansHoe



rocT P UCO/TC 10993-20—2009

3.2 mepuumHckoe usgenue: llioboi npubop, annapart, npucnocobnexHve, matepuan unu apyroe usae-
nve, BKMoYasn NnporpammHoe obecneyeHune, UCNonb3yemMoe U30IMPOBaHHO UMK B KOMBMHaLMK, kKoTopoe npeg-
HasHa4YeHO U3roToBUTENEM Assi TPUMEHEHUS, MaBHbIM 06pa3oM, B LensX:

- AuMarHoCTUKK, NPpodunnakTukK, HabnogeHus, neyeHns unu obneryeHus 6onesHu;

- OVMarHoCTUKKW, HabnaeHus, nevyeHns, obneryeHUs UM KoOMMeHcaLun NOBPEXAEHUs OpraHoB UIu
dunsnyeckoro HegocTaTka;

- uccregoBaHus, 3aMeHbl UMM U3MEHEHUS] aHaTOMMMU UIU (hM3NONOrMYECKoro NpoLiecca;

- KOHTpauenuun

N KOTOpOE He ABMsieTCA hapMaKoNorMyeckum, UMMYHOJTOTMYECKUM UM MeTabonnieckum cpeiCTBOM, HO
MOXeT ObITb AOMONHEHO TaKUMU CpeaCcTBaMU.

MpumedvaHuns

1 Wagenus He sIBNSIIOTCA NlekapcTBamu, U oLieHka ux buonornyeckoro aevcteusl Tpebyet apyroro nogxopa. MNpu
OONOMHEHUW MeANLMHCKOrO U3aenus hapmakonornyeckum cpefCTBOM, KONTIMYECTBO ero He AOIDKHO NPeBbILaTh CyTOUHON
003bl.

2 TepMUH «MeavLUMHCKOe uagenve» BkrovaeT B cebs u3genusi CToMaTonormyeckoro Ha3HaueHusl.

3.3 kceHoGMOTUK: CybcTaHLMA, MHOPOAHAas YeNOBEYECKOMY TEY UM XKUBLIM OpraHU3Mam.
3.4 UMMyHoreHHbIN: CnocoGHbIA CTUMYNUPOBATh KIMEeTKA UMMYHHOI CUCTEMbI 4111 MMMYHHOTO OTBETA
Ha cneuunuieckuin aHTureH.

4 OueHkKa pucKa U ynpasrieHUe puckom

OueHka pucka BktovaeT B cebs naeHTudukaumo onacHoCT, ccrieoBaHue OTBETHOW peakLmm B 3aBU-
CMMOCTM OT A03bl U OLEHKY NPOAOIMKUTENBHOCTU BO3AENCTBUA, KOTOPbIe BMECTe NO3BOJIAIOT OXapaKTepuso-
BaTb PUCK. YNpaBeHne puckom JOIMKHO NPUMEHATLCSA, OCHOBLIBASACH Ha YpaBNeHUy PUCKOM.

BBu1Aay crnoXHOCTY NPOrHO3UPOBaHNA UMMYHOTOKCUYHOCTU HOBBIX BELLLECTB U MaTepuarnos Heobxoanmo
CKOHLEHTPMPOBATL YCUMIUS U BHUMaHUWE Ha OLIEHKe U KOHTPOre pucka, CBA3SAHHOTO C U3BECTHLIMU UMMYHOTOK-
CMYECKMMM BellecTBamMu, cogepXawumMmncsa B MeauuUUHCKMX usgenusx. YrnpasneHue puckomMm MeauumMHCKUX
N34ennii 4OMKHO ocyLwecTBNATLCS B cooTBeTCTBUM ¢ MCO 14971. BHavane HeobxoauMo onpeaenutb Bo3-
MOXHbl€ UMMYHOTOKCUYECK/Ee OMacHOCTU BeLLeCTB, coAepXKalmxcs B MegUUUHCKOM n3aenun, nyteMm obump-
HOroO W3y4yeHWst HaydyHoW nuTepaTtypbl. [pumepoM Takux aKTOpoB OMacHOCTU $BMSETCA pasBuUTUe
aHadUIakTM4eCcKoro LokKa B pe3ynbTaTe coaepKaHusi XIloprekcuauHa B NekapCcTBeHHbIX npenaparax v npo-
TEMHOB B NTAaTEKCHOW pe3uHe. 3aTeM HeobX0AMMO paccMOTpeTh NpoLeaypbl KOHTPONS U CHUXKEHUSI pUcka B
Lenom, a Takke pasfnnyHble BO3IMOXHbIE AeCTBUS, HaMpaBleHHble Ha AanbHenlwee cokpallleHUe OCTakoLmX-
cA hakTopoB pucka, Takne kak 0603HavYeHne NPOTUBOMOKA3aHUIA Ha 3TUKETKE, OT3bIB NPOAYKLMNA, U3MEHEeHNe
AusaiHa 1 orpaHuYeHUst B UCNOSb30BaHUN UITU NPUMEHEHNN.

5 UpeHTUMKaumMa onacHOCTU

NmmyHonorndeckune gpakTopbl ONacHOCTA A0MKHLI GbiTh onpeaeneHbl OLEHKOM Bo3aencTeua matepua-
MOB MeAWLMHCKOro M3genust Ans WaeHTUUKaLMM Hanmums noTeHuMansHO UMMYHOTOKCUYHBIX areHTos.
CyllecTByeT MHOXECTBO UCTOYHUKOB MHOPMALMM MO MMMYHOMOTMYECKUM haKkTopam onacHocTU. Takosble
BKIHOYAIOT, B TOM YKCHe:

- XapaKkTepucTuky matepuana;

- XapaKkTepucTuKy ocaKa;

- XapaKTepuCTUKY BbIMbIBAaEMbIX MaTepPUaros;

- XapaKTepUCTMKY NekapcTBEHHbIX NpenapaToB U Apyrux cybeTaHuuia, Ao6aBnsaeMbiX K MeaULMHCKOMY
nsgenuio;

- XapaKTepUCTUKY ANUTENbHOCTA 1 NMYTU BO3AENCTBUS;

- HabnogeHus, caenaHHble Npy MPOLUTIOM BO3ASNCTBUN BELLECTB, NeKapCTBEHHbIX NpenapaTos unu
maTepunanos;

- UCCMeaoBaHns Ha TOKCUYHOCTb.

BONbLWMHCTBO MMMYHOMOMMYECKMX peakUui, WaeHTUPULMPOBaHHBIX HAa AAaHHbLIA MOMEHT, CBA3aHbl C
aoGaBkamu unu matepuanamu. Takium oBGpasoM, 451s TAaKUX BeLWECTB OLieHKa BO3AencTBUSA BaxkHa Ans onpeae-
NeHna nMmyHonormdeckoro akrtopa pucka. B Tabnuue 1 npuseaeHbl AeTanu noTeHUManbHbIX NOCAeACTBUN
ANS PasnUUHbIX MaTepranos MeaULIMHCKUX U3AeNNiA pasnnYHbIX BUOOB.

2
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Tabnwuuya 1—TloTeHunanbHasn peakuusi UMMYHHON CUCTEMBbI

KaTteropusi usgenuii B 3aBUCMMOCTH OT BMAA KOHTaKTa ¢ PeaKuust IMMYHHOM CHCTEMbI
OpraHu3MoM Yernoeeka
MpogomxuTtens-
HOCTb KOHTakKTa:
A — kpaTtkoBpe- XpoHu-
Mpynna MEHHbIN . Pasppaxe- yeckoe UnmyHO- UmmyHo- Minep- AyToum-
o Bwa koHTakTa (meHee 24 u); Hue/ocTpoe CTUMYNRA- | 4yBCTBU-
usgenuit B . Bocnarne- | cynpeccus MYHHOCTb
— ONMUTENBHBIA | BOcnaneHue uus TENbHOCTL
Hue
(oT 24 4 po 30 cyT);
C — NOCTOSHHBIN
(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
Wapenns | Crmancreie
nosepx- 060M0oHKM B X X X X X X
HOCTHOIo c X X X X X X
KOHTaKTa
MoBpexaeHHbe A X — X X X X
unm noaeep-
KEHHble  onac- B X X X X X X
HOCTU MOBPEeX- c X X X X X X
JeHuA noBepx-
HOCTH
A X — — X X X
Henpsmoli kpo- B X X X X X X
BOTOK
Wanenus, c X X X X X X
npucoeaun-
HReMble TKaHb, KOCTb, A X — X X X X
W3BHEe OEHTUH ansa co-
eAVHeHUs UM- B X X X X X X
nnaHTMdeMblx c X X X X X X
nagenumn
A X — X X X X
mnnan- TKaHb, KOCTb WU
TMpyemble | XWAKOCTK opra- B X X X X X X
nagenus Hu3ma
A c X X X X X X

MpwumedaHune—[daHHas Tabnuua cnyxut obwWwen cXxemon paccMOTPEHUS MOTEHUMWANBHOTO B3aMMOAENCTBIS
MaTepuanoB pasnuyHbIX BUAOB MEAVLMHCKMX U3AENUI C pa3nUYHbIMKM 06NnacTsMM UMMYHHOW CUCTEMbI U He SIBNSIETCSA
obs3aTenbHOl ANs UccrneaoBaHui.

BnunsiHne Ha UMMYHHYIO crcTeMy (MMMYHOTOKCUMHOCTL) MPOUCXOAUT B pe3ynbTaTe KOHTakTa UMMYHO-
KOMMNETEHTHBIX KINeTOK C UHOPOAHLIMU BELLeCTBaMU, KOTOPbIE TOKCUYHBI U YBUBAIOT KNETKU, UMK B pesynbTaTte
KOHTaKTa MHOPOAHBIX BELLECTB C paHHUMU CTaAUAMN UMMYHHOrO OTBETAa, TEM CaMblM U3MEHSIA nocneayoLme
oTBeThl. [1porH03 BepoATHOCTU UMMYHOTOKCUYHOCTM CIIOXKEH, HO MOXET OCHOBbIBATLCS HA U3BECTHLIX CRyqanX
B UMMYHOOMNN.

Bo-nepBbIx, ANA CTUMYNALUN UMMYHHOIO OTBETa OpPraHWam A0SDKEH pacnosHaTb CybcTaHUMIO Kak MHO-
poaHyto. BeposiTHOCTE UMMYHOTreHHOCTU Hanbornee BbICOKa Y MPOTEUHOB, 3aTeM NoNUcaxapuaos, 3aTeM Hyk-
NeuHOoBBIX KUCIOT U 3aTteM nNunuaoB. CoeAnHeHust ¢ HeBOMbLUOW MOMEKYNsIPHOA MaccoW, Kak MpaBuno,
HeMMMYHOreHHbl. TeM He MeHee, Takue coeauHeHUs1 MOTyT cTaTb UMMYHOTeHHbIMU NyTeM 0bpasoBaHuA CBS-
3el C NPpoTeMHaMU XO3MHA U USMeHeHNeM CTPYKTypbl poTenHa. Takne coeguHeHUs 06bI4HO Ha3bIBaloT ranTe-
HaMu,
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BO3MOXHO, 4TO B NOMUMEPHbIX, KEPaMUYECKUX U MeTannnyeckux matepuanax MoryT npucyTcTBoBaTh
NPOAYKTbI BbIMbIBAHUSA, U3HALLMBaHUA UK Aerpagauunu, KoTopbie 06pa3syloT CBA3MN C NpoTeMHaMn opraHusma.
M3BecTHO, YTO MaTepuarbl BUONOrMYeckoro NPOUCXOXAEHUS], Tak1e Kak KonnareHsl, NpOTEeUHbI NPUPOAHOTO
natekca, anbGyMUHbI U XKMBOTHBIE TKaHW, MOTYT CTUMYIIUPOBaTb UMMYHHbIA OTBET, U HEOGXOAUMO NPUHATL
Mepbl, 4TO6bI caenaTb 3TU MaTepuarsl He UMMYHOTeHHBIMU. [iNns Toro, YTobbl KpYNHbIE COeAMHEHUA (pasmepa-
Mu 6onee 1000000 AanbTOH) cTanyM UMMYHOTE€HHBLIMU, OHW AOIKHBI BbITh pasapobneHbl M BBeAeHbl kak 6onee
MenKue coeauHEeHUs.

BblweykasaHHble coeguHeHNs SIBNSIIOTCS TpUMepamMn BeLeCTB U MaTepyasnos C BO3MOXHBIM UMMYHO-
reHHbIM NoTeHUnanoMm, n, Takum obpasom, 4OMKHbI 6bITb NPUHSITHI BO BHUMAHMWE U3-3a UX HEraTUBHOTO BAIMSAHUSA
Ha UMMYHHYO CUCTEMY.

KoHTaKT ¢ Ternom: ntobol KoHTaKT c TenoM, npuseaeHHbIA B UCO 10993-1, cnocobeH npuBecTu Kk Hexena-
TerbHOMY UMMYHHOMY OTBEeTY (MMMYHOTOKCUYHOCTU). Koxa 1 cnuanctele 060no4kn ocobo noaeepkeHbl pas-
BUTWIO peakuuid Tvna | (rmnepyyBCTBUTENLHOCTE HeMeaneHHoro Tuna) u Tuna IV (rnepyyBCTBUTENBHOCTL
3ameaneHHoro Tuna). Mpu apyrux Bugax KoHTakTa BeposTHbl CUCTEMHBIE OTBEThI, BKHOYas peakuumn Tunos |
niv.

OnnTenbHOCTb KoHTakTa: 06bIYHO YeM NPoAoIKUTENbHEEe KOHTAKT MaTepuana ¢ TeNoM, TEM BbiLLe Bepo-
ATHOCTb (POPMUPOBAHNS UMMYHOTEHHBIX CybCcTaHUMA. TeM He MeHee, HeKOTOopble BelecTBa AeNCTBYIOT BbICT-
PO, U UMMYHHBIE OTBETHI B pe3yfibTaTe KOHTakTa MaTepuasioB C TesloM B Te4deHne MeHee 24 4 MoryT ObiTb
NMMYHOTEHHbIMW.

6 MeToAbl OLLEHKM MMMYHOTOKCUYHOCTH

6.1 O6wWwue nonoxeHus

McenenosaHns Ha UMMYHOTOKCUYHOCTE MOTYT NPOBOAUTLCSA C Ucnofnb3oBaHueM nNpob in vivo u in vitro.
B oTnuune oT uccnegoBaHuii Ha UMMYHOTOKCUYHOCTb in Vivo BO3MOXHOCTU ANA UccneaoBaHuiA in vitro orpaHu-
YeHbl, TaK Kak B MOJersIX OTCYTCTBYET CNOXHOCTb LIeNIOCTHOW UMMYHHOW cUcTeMbl. LieHHOCTb MeToaoB in vitro
NpPU 3KCTpanonaLUN 3KcnepruMeHTarbHbIX JaHHbIX Ha YernoBeka (NyTem NPOosICHEHUS1 MEXaHU3MOB TOKCUYHOC-
Ti) ewe 6Gonee orpaHnuYeHa TeM, YTO OHM ellle HeJoCTaTOYHO pa3paboTaHbl U cTaHAApPTU3UPOBaHbl. TeM He
MeHee, OHU MOrTyT BbITb NMONesHbl Ans U3yYeHUs MexaHU3Ma UMMYHOTOKCUYHOCTU.

LieHTpom BHUMaHUSA NMMYHOTOKCUKONOrMn ABNSAeTCsl 0bHapy)XeHue 1 oLleHKa HexenaTenbHbiX addek-
TOB COeANHEeHUN NyTeM UccrnegoBaHuin Ha rpbiayHax. Mpu paccMoTpeHUr uccnegoBaHUM Ha XXMBOTHBIX HEO6XO-
AnMOo onpeaenvTs U BHegpUTb BCe pasyMHble U NPaKTUYeCcKM OCTYMNHblE BapuaHTbl 3aMeHbl, COKpaLLeHUsl U
ynydlleHus ans cobrirogenus nonoxeruin MCO 10993-2. XoTs cyllecTBYIOT yTBepXaeHHble nabopaTopHbie
nccnefoBaHuns, BO MHOMMX criydasx 6uonormyeckast 3Ha4MMOCTb UM CNOCOBHOCTbL NPOrHO3MPOBaHUA UCCNEAO-
BaHWN IMMYHOTOKCUYHOCTY TPEBYIOT Cepbe3HOro paccMoTpeHusi. BO3MOXHOCTb BIMSAIHAS HA UMMYHHYIO CUC-
TeMy MOXET NPOSIBNATLCA USMEHEHUAMN B Macce NMMONIHOIo opraHa uim rucTorormyecku, UBMEeHeHUsIMI B
obwem nnn guddepeHLMansHOM Yicne NenkoLMToB nepudepudeckoil KpoBU, MOHWKEHUEM KINeTOYHOCTH
nMMonaHbIX TKaHel, NoBbILEeHUEM NoABEPXKEHHOCTU MHULMPOBAHNUS YCIIOBHO-MATOreHHbIMU OpraHn3Ma-
MW Unn Heonnasven. OCHOBHON 3afavyeil MUMMYHOTOKCUKOIOTMMW, TakuM obpasoM, siBnseTca onpegeneHve
TakUX USMEHEHUN U OLEeHKA X 3HAYMMOCTW A 300POBbS YerioBeka.

B koHTEKCTE MMMYHOTOKCUYMHOCTM pasnuyatoT npobbl ABYX BUAOB: Hecneundudeckune n cneuunduyeckue.
Hecneuuduieckne npobbl HOCAT oNUcaTerbHLIN XapakTep, U3Mepss, Mopdonoru4eckn nNn KoNMYecTBEHHO,
n3meHeHUs B 06beMe NUMMDONAHON TKaHW, YMcne NMMAOUAHBIX KIETOK U YPOBHAX UMMYHOFMO6GYNMHOB Unu B
APYrux nHankaTopax UMMyHHOR dyHKumMK. B oTnuume ot aToro, cneunduyeckue npobel onpeaensiioT akTue-
HOCTb KNeTOK W1 opraHoB, Hanpumep, NponudepaTUBHbLIE OTBETHI NMMMPOLUTOB HA MUTOreHbl UK cneuu-
dryeckne aHTUreHbl, UNTOTOKCUYHYIO aKTUBHOCTb U chopmauuio cneundudHbIX aHTuTen (Hanpumep, npu
oTBeTe Ha apuUTpounThl 6apaHa).

HoBbiM HanpaBsneHeMm B 3Tol 06nacTy ABNsAeTCS NpUMEHEHUE «-OMUKWY (PasroBOpPHOe Ha3BaHWe Y3Kon
obnactu cneumanusauum B 6uonorum) ans 0bHapyxeHust UsMeHeHWI B BbipakeHUW reHoB, 3a4eNCTBOBaHHbIX
B UMMYHHbIX (PYHKLMSIX.

OueHKa UMMYHOTOKCUYE CKX (haKTOPOB A0IDKHA NITAHUPOBAaTLCHA B COOTBETCTBUN C O110K-CcXeMOoi, NpuBe-
AeHHou B npunoxeHun C. MNpuMepbl BUAOB UCCre40BaHUI U NPU3HAKOB UMMYHHbBIX OTBETOB NpUBeAeHbl B Tab-
nuue 2.

4
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HecMOTpsi Ha TO, UTO CYLLECTBYIOT KOHKPETHBIE MaTepuansl C USBECTHON UNW BEPOATHON UMMYHOTOKCUY-
HOCTbIO, UCCredoBaHNsi UMMYHOTOKCUYHOCTHU, CBSIZAaHHOW C UMMYHOCYNPECcCcuen Unn UMMYyHOCTUMYNSILIEN,
OOIDKHBI MepBOHAYaibHO OrpaHuyYnBaThes onpeaeneHnaMmn, NpoBoaMMbIMU Ha CTaauU UCcCIieA0BaHUA 0bLLen
TOKCUYHOCTU. [lanbHenleMy UccneoBaHuIo AOMMKHBI NOABEPraTbCs TOMbKO areHThbl C BbISIBNEHHBIMU MPU3Ha-
KaMn UCTOYHUKOB WMMMYHOCYMNPECCUN U MMMYHOCTUMYNAUMA. MNogocTpele uccnegosaHust NonesHbl Ans
nony4eHns o6LMX NPU3HAKOB NOTEHLNaNbHO UMMYHOCYNPECCUN UITM UMMYHOCTUMYNSALUMK. Ecnn oHx npume-
HAIOTCS, X BbINOSTHEHWE A0IMKHO NpoBoanTbLCs B cooTBeTcTBUM ¢ MCO 10993-11.

6.2 BocnaneHue

AreHTbl MOTYT B3aMOAENCTBOBaTL C KOMMOHEHTaMUN Mobol cocTasnaowen UMMYHHOW CUCTEMBI, TO
€CTb C rpaHyiouMTaMu, Makpodaramm 1 KneTkamn Apyrix BUAOB, crnocoGHbIMU BeipabaTbiBaTh U BbIAENATL
meauaTopbl BocnaneHns. Heobxogumo oTMeTUTb, YTO Nocne UMNaHTauum UHOPOAHOro Tena A0BOMbHO pac-
npocTpaHeH MeCTHbIA BocnanuTenbHbl OTBET. ANUTENbHOCTb U CTeNeHb OTBeTa ONpeaensioT, ABNAETCA NN
3TO HeraTuBHbIM 3hdoekToM. McToNaTonorns MecTa MHbEKLMMU UM UMITTaHTaL MK areHTa siensaeTca Hanbonee
NPAMbIM U a0eKBaTHbIM METOAOM OLIEHKN CTEeNeHU MHAYKL UKW BocnaneHus nocne Bo3aencTaus areHTos. MNopa-
XeHue TkaHel ¢ npeobnagaHnem NMMQOLIMTOB ABSIETCA XPOHUYECKUM BOCcnaneHneM, CBA3aHHbIM C UMMYHO-
TOKCUYHOCTbIO, B TO BpPeMsl Kak peakuus Ha WHOpoAHOoe Teno 3akfioyaetcs B Hanuuuu makpodaros n
TMraHTCKMX KNeTOoK MHOPOAHBIX Ter B 061acT KOHTaKTa TKkaHn uMaTtepuana. lNepBuyHble uccnegoBaHus MecT-
Horo BocnaneHus onucaHel B8 UCO 10993-6. [pyrne noaxodsiwme nccneqoBaHusa BkNOYaoT B ce6a npobbl ¢
CbIBOPOTKOW Ha C-peakTUBHbIA NPOTenH 1 6eNoK ocTpol dhasbl.

6.3 UmmyHocynpeccus

Ons onpeaeneHus UMMyHocyrnpeccumn TpebyeTcst MHOOYPOBHEBBIA NOAXOA, OTpaXatoLlWwmii CNOXHOCTb
UMMYHHOW ccTeMbI U pazHoobpasue ee pyHKLMWIA 1 KOMNOHEHTOB. [laHHbI MHOrOypOBHEBbIA NOAX0A COCTOUT
13 NepPBOro YPOBHS MCCNeAoBaHUsi UMMYHOCYMPECCUU ¢ UCNoMnb3oBaHueM Hecneumduyeckmx npob, 3a koTo-
pbIM criegyeT BTOPOW YPOBeHb, BKOYaLWwmMia cneuudunyeckme npobel. Tako MHOrOYpPOBHEBBIN Noaxo[, He
ABNsAeTCcA Hambonee paunoHanbHbIM, Tak Kak cneyududeckue npobbl 6onee YyBCTBUTENbLHBI, YeM HeCMeLu-
thuyeckune. MeHee YyBCTBUTEMbHBIE MHAMKATOPLI MPUMEHSAIOTCA Ha NEPBOM YpoBHe, a 6onee YyBCTBUTENb-
Hble — Ha BTOPOM, He MoTOMY, YTO 3TO HaUIy4LWnin cnocob oLeHKN UMMYHHOIN CUCTEMBI, @ MOTOMY, YTO Takown
noaxon CHkaeT HeobX0ANMOCTb NCMONb30BaHUA AONONHUTE bHBIX 3KCNePUMEHTaNbHbIX XXMBOTHbIX.

Ha nepBom ypoBHe MpU3HaKkaMu UMMYHOCYNpeccun ABRAITCA MHAYLUMPOBaAHHBbIE N3SMEHEHUA, Hanpu-
Mep, B Macce MMMYHHbIX OPraHoB, Y1cre KNeTok U/unmn KneTouHbIX NONYNAuMaX U B UIMMYHOMo6ynnHax.

3aTeM, Ha BTOPOM YPOBHE, BO3MOXHO NpuMeHeHune 6onee cneumduiHbiX UMMYHHBIX (bYHKUMOHaMbHBIX
npo6, Taknx Kkak ocnpegeneHune BNNAHUS areHTa Ha akTUBHOCTL NK-KNneToK u/nnn uMMyHHyo coyHKLMIO B Nepuog
aKTUBHOW UMMYHU3aLUKN, HaNpumep, onpeaeneHue BulpaboTku aHTUTeN, cneunMdUYHbIX K aHTUreHam nocne
ceHcubunusauun. OTaenbHbIe PYKOBOACTBA BKIHOYAOT B ce6A HEKOTOpbIe U3 3TUX ONPeAeneHn yXxe Ha nep-
BOM YPOBHe (OTBET aHTUTEeN Ha T-3aBUCUMbIE aHTUreHbl, TaKWE KakK 3puTpoLuTel 6apaHa).

PeanbHble nocneacTsUs UMMYHOCYNPECCUN, BEPOATHO, Ny4Lle BCero onpeaenaoTCa NyTeM OLLEeHKU BO3-
AEelCTBUA Ha CONPOTUBNAEMOCTb UHEKLMM Ha GakTepuanbHbIX, BUPYCHBIX UMW NapasuTUYEeCKUX XKUBOTHBIX
Moaenax uunv Bo3aencTBus Ha CONPOTUBNAEMOCTb ONyXonsaM. BakHocTb Npob Taknx BUAOB B TOM, UTO OHU
paccMaTpuBaloT UMMYHHYIO CUCTEMY KaK 3akOHYEHHYI0 U (byHKLUMOHANBLHYIO LeNOCTHOCTL. TeM He MeHee, Tak
KaK OLLeHUTb BCe NoAXOAsLNE C TOYKN 3peHUSt UMMYHOMNOMMU NapameTpbl B paMKkax 0AHOro UCCrieoBaHUs TOK-
CUYHOCTU UMM UMMYHOCYNPECCUN He ABMSIETCA BO3MOXHLIM, Heo6XxoauMo onpeaenuTb Haubonee BaxHble
napameTpbl NPOrHO3UPOBaHWUS 1 BLIGpaThb NpakTU4ecknii Noaxoa Ansa oLeHKN UMMYHOCYNPECCUM Ansl KOHKpeT-
HOrO areHTa.

Tak kak obLLee HeAoOMOraHWe YenoBeka Takke BUAET Ha UMMYHHYIO CUCTEMY, HarluiMe UMMYHOCYNpec-
CUU NpU3HaeTcs NpU 0GHapPY>XeHUU UMMYHHbIX U3MEHEHWI NPU YPOBHE A03bl, HE Bbi3blBaOLLEM SIBHON 0bLIel
TOKCMYHOCTU. Takum o6pasom, uccnegoBaHue UMMYHOCYNPECCUN fy4lle NPOBOAUTL B paMKax UcCreaoBaHust
obLLeil TOKCUYHOCTU, TaK Kak Takoe uccreoBaHue UCNonb3yeT AManasoH pasnnyHbIX 03 areHTa u oueHusaeT
BCE OCHOBHbIE CUCTEMbI OPraHoB.

[Ans obHapyxeHna 06LLUen TOKCUMHOCTU XMMUYECKNX BELLEeCTB Noce NoAOCTPOro BO3AeUCTBUA HEAaBHO
6b1no npuHsTo OECD 407, [1], BkNovatoLee HeCKObKO UMMYHOTOKCUKONOrMYeckUx napaMeTpoB Ana onpeae-
NeHust UMMYHOTOKCHYecKoro acdekra nccneayemoro cocrasa.
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Tabnwuya 2 —Npumepsbl BUAOB UCCNEAOBAHUI U NPU3HAKOB NMPUW OLEHKE UMMYHHbIX peakLumii

AMMyHHBIe peakumm

Creunduyeckme npodl

Hecneumdunieckue npobel

PacTeopsiembie ®eHoTUNUpoBaHue Opyroe?
MeanaTopbl
TkaHb/BOCNaneHne MmnnaHTat/cucTeMHbii He npumenumo Mapkepbl kneto4- | AHanua  macchl
MCO 10993-6 wu HOW MOBEPXHOCTW | opraHa
MCO 10993-11
F'ymopaneHbli  OT- | VMIMMyHHble npoGbl (Hanpu- | KomnnemeHT  (Bknto- | Mapkepbl KreTou- —
BeT mep, ELISA) Ha peakumio | 4as aHadVnNaToKCUHbI | HOW MOBEPXHOCTU
aHTUTen Ha avtureH nnioc | C3aun C5a)
agbloBaHT’ MMMyHHblE  KOMMneK-
TpomGoumnTooGpasytowme Chbl
KNeTKN
Mponudepauusa numdoumn-
TOB
AHTUTENO3aBNCUMAA  KIle-
TOYHAs! ULUTOTOKCUYHOCTb
MaccuBHas koxHas aHatm-
nakcwusi
Mpaman koxHaa aHacwm-
nakcwusi
KneTouHble oTBETHI — — — —
T-numdpouuTsI Tect wmakcumuzauun Ha | LntokmHoBble npodm- | Mapkepbl kneTtoy- —
MOPCKMX CBUHKAX N, XapakTepHble ANs | HOW MOBEPXHOCTU
MecTHas npo6a Ha numco- | MOATPYNNb T-numdo- | (NOMOLLHVKMN 1 Ln-
yanax MbllL uuroe (Th1, Th2) TOTOKCUYHbIE
MecTHas peakumst Ha noa- T-nmdoumTL)
KOXHOe BBegeHue npoobbl
Ha yxe Mbllum
Mponudepaumna numdoum-
TOB
CmewaHHasi peakumsa nmm-
countoB
NK-knetkmn LuToTOoKCUUHOCTL ~ OMyXo- | He npuMeHnmo Mapkepbl Krnetou- —
nen HOW NOBEPXHOCTU
Makpocbaru v apy- | daroumtos Uutokunbl (IL1, TNFa, | Mapkepsl MHC —
rmé MoHOUUTHI MosBrieHne aHTUreHoB IL6, TGFB, IL10, y-un-
TepdepoH)
DenpputHble kneT- | MosiBNeHne aHTUreHoB K | He npumenumo Mapkepbl kneTou- —
KM T-numdcboumutam HOW NOBEPXHOCTU
BackynsipHble  9H- | AktmBaumst — — _
porenuanesHble
KNETKU
Mpanynoumntel (6a- | NerpaHynsauws XeMokuHbl, 6MoakTuB- | He npumeHnmo Lintoxumusa
30¢unbl, 303HO- daroumTos Hble aMUWHbI, BOCnanu-
cunbl, HenTpodun- TEeNbHbI®E  UMTOKMHBI,
nbi) 3H3UMBI
ConpotuensiemocTb | Conpotuensiemocts 6akte- | He npumeHumo He npumenumo —
K OpraHu3amam PpUsiM, BUPyCam U ONyxorsiM
Knunuyeckve cumn- | He npumennmo He npumenumo He npumennmo Annepmms,  Kox-
TOMBbI Hasg Cbinb, Kpa-
NUBHULA, 3a4ema,
numdageHona-

TUA, BochanexHune

2 CywecTBYIOT XKMBOTHbLIE MOZESIN HEKOTOPLIX ayTOMMMYHHbIX 3a60rneBaHwii uenoeeka. Tem He MeHee, perynsipHole
nccnegoBaHust MHAYKLUMKM ayTOMMMYHHbIX 3a6oneBaHuii matepmanamn/maaenvsimm He peKOMeHayIoTCsl.

® HanBonee 4acTo ucnonbayemblie nccnegosanms. Cneuududeckme npobbl 06b6MHO Gonee BaxHbI, YeM Npobbl Ha
pacTBOpsieMble MegnaTopbl N peHOTMNMPOBaHKWE.




FOCT P UCO/TC 10993-20—2009

6.4 UmmyHocTUMYNALMA

MMMyHOCTUMY ALK, B BONbWIMHCTBE CNyYaes, He NPUBOAUT K CHUXKEHHOW COMpPOTUBIIAEMOCTN NHGEK-
LIMOHHBIM 3260neBaHNSIM; BMECTO 3TOr0 UMMYHOCTUMYNALMS MOXET UMETh MOCNeACTBUS B NaHe 060CTpeHus
CYLLECTBYIOLIMX annepruyeckux uim ayToMMMyHHbIX ABMEHWIA.

Mpob6bl, ucnonbayemble AnA 0GHapYXeHUs UMMYHOCYNpeccum, 06bIYHO Takke NoAXoasAT AnsA o6Hapyxe-
HUst UMMYHOCTUMYRSILMK. Jlydumm cnocobom uccneaoBaHus NOCneAcTBUN BO3AEACTBUSI areHTOB, O KOTOPbIX
N3BECTHO, YTO T€ HecneundUIHO CTUMYNNPYIOT UMMYHHYIO CUCTEMY, SIBIISIETCS UCTIONb30BaHWE XXUBOTHBIX
moaenei ¢ HAYKLUeR B HAX anneprum unu ayTouMmmyHHocTu. Kak u mogenu conpoTUBNSIEMOCTU K OpraHua-
mMam, MoAenu anneprum u ayToMMMYHHOCTW, Kak NpaBuiio, 4OCTaToO4HO rpomo3akn. OBLLenpuHATEIX Mogenein
Ha XXMBOTHBIX AN UCCNefoBaHUA anfieprum U ayTOMMMYHHOCTU, NMO3BOMSIIOLLMX 3KCTPANoNAumMio AaHHbIX,
Mony4eHHbIX OT XXMBOTHBIX HA YeNoBeKa, He CyLLeCTBYeT.

Kpome UMMYyHOCTUMYMUPYIOWNX Ka4eCTB caMoro matepuarna Heobxoammo Takke paccMoTpeTb UMMY-
HOCTUMYIWpYtoLLEee BNUAHWE MOCTOPOHHUX areHTOB, TakMX Kak MMporeHsbl, kak 0603HavyeHo B npunoxeHun F
MCO 10993-11.

6.5 Mnep4yyBCTBUTENLHOCTbL

AreHTbl MOryT 6bITb 0MO3HaHbI UMMYHHOW CUCTEMOW NO UX @aHTUIreHHBbIM CBOMCTBaM. Kak TakoBble, areHTbl
MOryT AeNCTBOBaTb Kak annepreHbl, BKIoYasa runepyyBcTBUTENbHOCTL. CambiMy pacripocTpaHeHHbIMKU hop-
MaMu rMnepyvyBCTBUTENbHOCTU ABMAAIOTCA MMNepyyBCTBUTENLHOCTE 3amearneHHoro Tuna (tun IV) u runepuys-
CTBUTENbHOCTb HemMeaneHHoro Tuna (tun |). 4na runepuyscTeutensHoCcTU TUNa | He cylecTsyeT HaaeXHoOro
MPOrHO3MpYyoLLEero nccnegoBaHus.

MnepyyBCTBUTENBHOCTL 3amMeaIeHHOTO TUMNa COCTOUT U3 KIETOUYHbIX BOCNanUTeNbHbIX aHTUreH-cneun-
hrYHBIX 0TBETOB. PekoMeHaaunm No nccregoBaHuo runepyyscTBUTENBHOCTU coaepxatca 8 MCO 10993-10.

IgE cnyvT nocpeaHnKoM runepyyBCTBUTENbHOCT HeMeANeHHoro Tuna. Ans BbisiBNeHUs BblipaboTku
cneuundpuryecknx IgE moxeT 6bITb BbIOpaHO Heckonbko MeTogoB. Knaccuueckue onpegeneHua nHAyKuuv
rMNepYyBCTBUTENbHOCTM HEMEAIEHHOro TUMa BKtoYatoT B cebs onpeaeneHne naccuBHON aHadunnakcum.

6.6 AYyTOMMMYHHOCTb

OK30reHHble areHTbl MOryT U3MEHSITb KOMMOHEHThI OpraHu3ma Takum obpasoM, YTo UMMYHHas cucTema
BOCTIPUHMMAET UX Kak uykepoaHble. Takune yCrioBusi, Kak npaeuio, TpebyoT oueHb cneundnyHbIX KOMOUHaLMIA
aHTUreH — aHTUTENO; ONbIThl Ha XMBOTHBIX MOKa3asnu, YTo ayToOMMMYHHble 3aboneBaHuA B BLICOKOW CTeneHn
reHeTU4YecKM 3aBUCUMBbI. Takum 06pasom, MarioBeposiTHO, YTO ayTOUMMYHHbIA NoTeHUMan MoxeT 6biTb 06Ha-
PYXXeH NyTeM 0BLLUMX TOKCUKONOrMYECKUX CKPUHUHTOBLIX NMPo6.

O6LWenpUHATBIX MoAeNen Ha XKUBOTHLIX AN UccreoBaHus anfeprum n ayToMMMYHHOCTW, MO3BONAIO-
LLMX 3KCTPanonMpoBaTh AaHHbIe Ha YenoBeKa, He CyLLeCTBYET.

Beina npeanoxeHa Mogenb Uccre4oBaHUst Mo NPOrHo3y ayToumMmyHHocTU. OHa siBnsieTcst moandukaum-
e Npobbl Ha noakoNeHHOM NuMmdatudeckom yane. MNpun aToMm onpeaeneHun nponncepaTUBHLINA OTBET APEeHU-
pyemMoro numcaTu4eckoro yana cuutaeTcsa MNPU3HaKoOM  MHAOYKUMUM  CeHcubunusauum, BKIOYanA
ayToMMMyHHOCTb. [loGaBneHune K TecTy, cocTosiLee U3 OAHOBPEMEHHOTO BBeAeHNs T-3aBUCUMBbIX U T-He3aBu-
CUMbIX aHTUrEHOB (aHTUreHOB-PENnopTEPOB), NOBLICUO 3HAYMMOCTb WUCCNEAOBaHWSA, Tak Kak OHO Tenepb
no3sonseT onpeaenuTe OTBETHYH peakuuio, MHAYLMPOBAHHYIO Heo-aHTureHamu. Tem He MeHee, npoba
Hy)X4aeTcs B anbHeNLWeM yTBepXKaeHNN.

7 JKcTpanonsuvsa AaHHbIX AOKMMHUYECKUX UCMbITaHUX

Mpobnema aKkcTpanonsALUnN Ha YenoBeka AaHHbIX, NOAYYEHHbIX Ha XXMBOTHBIX in Vitro, OCrIoXXHeHa UMMy~
HONOTMYECKON U3BLITOYHOCTLIO U/UNK 3aNacoM, XapaKTepHbIM AN UX UMMYHHOR cucTeMbl. NoaToMy UMMYHO-
Tokcukonorudeckne addekTel MOryT He okasaTb BMMSHUSA Ha COCTOsiHWE MabopaTOpHbIX KUBOTHBIX.
WNccnegoBaHus Takke 0CMoXHeHbl HE0BX0AUMOCTLIO UCNONb30BaTh 0Ccobble TECThI B 3aBUCMMOCTU OT MecTa
nccnegoBaHus (HanpuMep, CUCTEMHbIA, MeroYHbIN, KOXKHBINA) U OT MHTepecyoLen IMMyHonaTonorum (To ecTe
rMNEepYyBCTBUTENbHOCTb, UMMYHHAsi perynsuusi, ayTouMMyHHOCTb WM BOcnaneHue), npudemM nocrnegHee
sBNeHne He 0603Ha4YeHo B TpaaULMOHHOM O6LLEM UCCNe0BaHUN TOKCUHHOCTY.

Yny4dweHHoe MOoHUMaHWe KIeTOYHbIX, MOMEKYMAPHbIX U reHeTUYecKMX MpoLeccoB, y4acTBYOLWNUX B
CO34aHNN COOTBETCTBYIOLLMX MMMYHHBIX OTBETOB U UMMYHHbIX Me4MaTopoB, 3a4eNCTBOBaHHbIX B 3TUX NpPO-
Lieccax, MpeaocTaBnio BO3MOXKHOCTbL AS1s UCNONb30BaHus bonee paumoHanbHbIX U MHPOPMaTUBHBIX UCcre-
AOBaHWUIA.
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MpunoxeHne A
(cnpaBoyHoe)

HakonneHHbIN onbIT

A1 UmmyHonorus

MmMMmyHHasi cuctema NnpeocTaBnsieT 3almTy OT areHTOB, YrpoXaloWwmX 3J0POBbI0 YUENOBEKA, B 3HAYUTENBHON Mepe
OT MH(PEKLMOHHbIX ar€HTOB, BbI3bIBaOLWMX 3a60reBaHusl, HO TAKKe U OT APYIMX areHTOB B OKpY>KaloLWen cpeae u ot Heonna-
3uun. OHa AelcTBYeT NOCPEACTBOM TaKMX MEXAHU3MOB, KaK UMMYHHbIN Ha30p U BbipaboTka UMMYHOTNOBYNNMHOB, UMTOKK-
HOB M MHTepnerknHoB. OHa 3aWwmLLaeT OT HOBbIX HEOMITACTUYECKMX KINETOK M perynmpyeT roMeocTas pocTta NenKounToB.
OTO BLICOKOPAa3BUTas CUCTEMA OPraHoOB, YbM OYHKLMK 06ecneyunBaloTcsi ABYMs OCHOBHLIMU MexaHu3mamu. MNepebim aBns-
eTcsl HecneundUyeckuii MexaHn3m, He TpebyloWwmi NpeablAyLLEero KOHTakTa ¢ MHAYLMPYIOLWUM areHTOM U He UMEIoLWmn
cneuudmnyHocTU. BropbiM siBnsieTcs cneunuyHbIi v aganTUBHLIM MEXaHW3M, HAaNpPaBeHHbIN KOHKPETHO NPOTUB onpe-
AeneHHoro areHTa. 3 MEKTMBHOCTb aAanTMBHOW CUCTEMbI 3aBUCUT OT BPOXKAEHHbBIX CUCTEM (Hanpmmep, oT KOMNNeMeH-
THOW, KOarynsiyuoHHon u cubpuHonutuueckor cuctem). OHa TakKe 3aBUCUT OT peakuui aHTUreH — aHTUTEeno,
T-numdOoLNTOB, LUTOKMHOB Y XEMOKUHOB.

MoHoHykneapHble harouuTsl (T. €. MOHOLMTBI KPOBM M Makpodarm TkaHm), rpPaHynoLUTbl M TMFAHTCKNE KNeTKU NHO-
pPOAHbLIX TEN ABNAKTCA (DarouUTUPYIOWMMU KNEeTKaMn, 3a1eMCTBOBaHHbLIMY B HecneunduuHon pe3ucTeHTHOCTU. Jiumdo-
vaHble KNeTkW, makpodarn M UX UUTOKUHbI 3a4eWCTBOBaHbl B Pa3nUYHbIX acnekrax crneunduyHon pe3ncTeHTHOCTU
opraHu3ma. MononHexHne n 06HOBEHUE KNETOYHbLIX 31IEMEHTOB UMMYHHOWN CUCTEMBI SIBINSIETCA OCHOBHOW 3agayven Num-
donaHOM TKaHN U NPOUCXOANT, B OCHOBHOM, B NEPBUYHbLIX NMMMMOUAHBIX OpraHax (KOCTHbIN MO3T, TUMYC).

B-knetku npoagyumnpytot B-numdouutel, koTopelie auddepeHumnpyloTca B nnasmaTtmdeckue KeTku, Boiaensiowme
aHTuTena co cnocobHOCTLIO CBA3bIBaTh cneunduyeckne aHtureHsl. Ha paHHen cragnm andpdepeHumauum B-knetkm nme-
10T TOMBKO KNETOYHO-HANPaBNEHHbIE aHTUTENA, KOTOPbLIE MOTYT CBA3bIBATHCS CO CneundniyeckMm aHTUFeHOM, HO He Bblfe-
NAT B NNa3My HAKaKMX pacTBOpuMbIX aHTuten. [insa aaneHenwen anddepeHumaumm B-kneTok B nnasmeHHble KNeTKu
OOIMXXeH NPON3ONTU P BXKHBIX MPOLIECCOB. AHTUIEH YCBanBaETCA KNETKOW U NPOXOANT AUIreCTUBHLIV Npouecc. PparmeH-
Thl YCBOEHHOIO aHTUreHa 3aTtem CBA3LIBAIOTCA CO CNeLMann3npoBaHHbLIMN MONEKYNaMM, YENTOBEYECKUM NEVKOLUTAPHBLIM
aHTureHom (HLA), koTopble 3aTeM HanpaensloTCA Ha NOBEPXHOCTL B-numdoumnTa n PrUKeUpyIoTcst Ha ero NOBEPXHOCTH.

T-numcounTbl UMEIOT UMMYHOITOTMYECKU crielndUYHbIE PELLENTOPbI, KOTOPbIE pacno3HalT monekyny HLA v ces-
3aHHbIe C HEW aHTUreHHble PparMeHThbl U CBSI3bIBAIOTCS C HUMMW. [1py MHOTMX UMMYHHBIX OTBeTax TpebyeTcsa B3anmogen-
cTBue B-kneTok ¢ T-kneTkamu Ans 3aBepLUeHUs Bcex cTaaum ux aucdpdepeHumaumm B nNasMeHHbIe KNETKW, Bbigensiowme
aHTuTena.

Mpwv akTMBaLuum T-KNeTOK NocnegHve BblAeNAI0T CEPUIO LMTOKMHOB, CIYXaLLUX XMMUHECKUMWN MHANKATOPaMn, ABNS-
HOLLMMUCS] KPUTUYHBIMK NPY MOBMIM3aLumn n MeamaLmm BocnanuTernbHbIX U UMMYHHbIX NpoueccoB. OHM NpeaocTaBnsioT
aKTVBUPYOLLME U UHTIMOUTOPHbIE CUTHATbI, MPOU3BOASILLIME OTPOMHbIN 3O EKT Ha Apyrue KNeTKM UMMYHHON U FfeMONo3TK-
YeCKOW CUCTEM U B COEAVHUTENBHOM TKaHW. Takum 06pasom, cneunuYHbI UMMYHHbLIN OTBET CNYXUT MHMUMaTopom 6aso-
BbIX 9h(PEKTOB, TAKUX Kak BOCNareHve, cBepTbiBaHne, PUOPUHONN3 M aKTUBaLMS BACKYNSIPHbIX SHAOTENNATBHbIX KNETOK.

AganTvBHasi UMMYHHas CUCTEMA MOXET pearmpoBaTh Ha NPOHMKAIOLLMI OPraHU3M UMW areHT CreayoWwmmMmn pasnmy-
HbIMW MYTAMMU:

a) rymoparnbHbIi MMMYHHbIN OTBET, BKITHOYAIOWMI peakLmMIo aHTUIeH — aHTUTENO Ha MOBEPXHOCTU BaKkTepun, BUPY-
COBMT. 4.;

b) KNeTo4HbI MMMYHHbIV OTBET NPOTVB aHTUIEHOB NOCPeACTBOM T-NMMMOLUTOB, Makpodaros 1 MOHOLMTOB.

3Tu ABa pa3nnyHbIX MEXaHU3Ma MOTYT AelCTBOBaTL OAHOBPEMEHHO U B3auMogeincTeoBate. O6a nogpasymesatot
AesitenbHOCTb MM oumnToB. B-numdouuTtsl ¢ peuentopamm ummyHorno6ynuia (Ig) anddepeHumnpyoTes B NNasmeHHble
KINeTKW, KOTOPbIE 3aTEM BhlpabaTbiBalOT aHTUTENA, CrneuuduryHblie K OGHapy>XeHHOMY aHTureHy. [ocne cBs3bIBaHUSA aHTU-
reHa T-KNneTo4HbIM peLenTopoM T-NMMAOUNTbI CTAHOBATCS aHTUIEH-CneunUYHbIMK T-KNeTkaMu, KOTOpble MOTyT Npown3-
BOAWTL pa3nnyHble BUAbl UWTOKUHOB B 3aBUCUMOCTU OT O6Hapy>KeHHOFO aHTUreHa.

A.2 UmmyHOTOKCMKONOIrMA

B3sanmogencTBue ¢ MIMMYHOTOKCUYHBIM @areHTOM MOXET U3MEHNTb XPYNKOe PaBHOBECUE MMMYHHON CUCTEMbI, YTO
MOXET NPUBECTU K HEXENAEMbIM pe3yNbTataMm, TaKMM Kak:

- UMMYHOCYNpeccus, Beaywas K U3MEHEHMAM B 3alUMTHbIX MEexaHum3max OopraHn3aMa npoTUB MNaToreHOB WIN
Heonnasuw,

- anneprus;

- @yTOMMMYHHOCTb.

TepMUH «MMMYHOTOKCWYHbIV areHT» (Janee — areHT) UCMonb3yeTcsi ANs 0603HAYEHUST XMMUYECKMX BELLLeCTB
(Hanpumep, NekapcTBEeHHbIX NpenapaToB) unun GoNornYeckNX MoneKys, BKoYas NPoayKTel X Aerpagaumm v, B HEKOTO-
pbiX criyqasnx, huanyeckue dakTopsl (HaNpUMep, paguaumio). B KOHTEKCTe HacTOosILLLEero cTaHA4apTa Takme areHTbl BKIoYa-
10T B cebsi maTtepuansl, UCNONb3yemble B MPOU3BOACTBE MEOULMHCKMX M3ZENUMn M/Mnm Xummdeckue BeLLecTBa,
NPVCYTCTBYIOLLME B MEOULMHCKUX N3AENUSX B BUAE OCaAKOB.

8
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MMMYHOTOKCUYHOCTb MOXET NPUHUMATb HECKOMBKO (DOPM, BKIOYas:

a) noepexaeHve unv dyHKUMoHaneHoe HapyweHne ogHoro unu 6onee KOMNOHEHTOB MMMYHHOW CUCTEMBI, TaK YTO
UMMYHHasi PyHKLUS NogaBneHa, n HopmarnbHas pe3ncTeHTHOCTb OpraHM3Ma HapyLueHa;

b) cTumynsumio cneundnyHbIX UMMYHHBIX OTBETOB XMMUYECKMMY BELLLECTBAMU UMU NPOTENHAMMU, KOTOPbIE BIEeKyT
3a coboli pa3BuTHe ceHCMBUNM3aLum 1 annepruyHeckoro 3abonesanHus;

C) NpoBouupoBaHWe, NPSIMOe UMM KOCBEHHOE, ayToarpeCCUBHbBIX OTBETOB, BEAYLLMX K 8y TOUMMYHHOCTU U 2y TOUM-
MyHHOMY 3aboneBaHmuio.

B cny4Yae MMMYHOTOKCUMYHOCTU BBUAY NPSIMOrO BNUSHWUS HA UMMYHHYIO CUCTEMY obLWwasi N MecTHas (Hanpumep,
KOXHas, NeroyHasi) UMMyHHasi cMcTeMa CTaHOBUTCS MULLEHBIO A1 areHTa, U pe3ynbTaToM MOXeT CTaTh NOBbILWEHHas Yac-
TOTa BO3HUKHOBEHUS UMK CTENeHb CEPbe3HOCTM MHMEKLMOHHbIX 3aboneBaHuii unu Heonnasuw. Hanpumep, B pesyneTarte
BMPYCHOW nHpekumn SnwtenHa — bappa moxeT pas3sutbcs B-knetouHas numd)omMa, a Bo3gencTene yrnbtpadmoneToso-
ro o6ny4eHusi — NPUBECTY K paKy KOXU MMMYHONOAABMEHHbIX NocrnenepecagoyHbIX NauMeHToB. Mpsimas UMMYHOTOKCHY-
HOCTb, BeAylwasi K akTuBauum Wnn NogaBneHnto UMMYHHON CUCTEMBI, TaKkKe MOXET BIWATbL HA UMMYHHbIE OTBEThl Ha
a@HTUreHbl, He CBA3aHHbIE C UMMYHOTOKCUYECKUM areHToM, U, Takum obpa3om, BMMATL Ha anneprum u ayToMMMYHHOCTb,
Hanpvmep, NyTem oBOCTPeHns 3TUX OTBETOB.

MMMYHOTOKCUYHOCTB TaKKe MOXET pa3BnUTbCA U3-3a KOCBeHHOTo adhdpekTa. Hanpumep, BonyaHka, Bbl3aBaHHas rima-
panuavHom, o6pasyeTcsi BCneacTBME BIUSHUS Ha KOMMNIEMEHTHYIO CUCTEMY, BeAyLero K HegoCcTaTKy KOMNneMeHTa.

Takum 06pazom, MUMMYHOTOKCUHYHOCTb MOXeT BbITb BbiaBaHa 3hdEKTOM areHTa B pa3nnyHbIX 06nacTsix, B UMMYH-
HOM NBO reMonoaTUHECKON CUCTEMaX UMK B COCTABMAOLLMX ST CUCTEMbI 3BEHbSX.

MMMYHOTOKCUYHOCTb TaKKe MOXET Pa3BUTbCA B pe3ynbTaTe MHAYKLMM UNu MOAUMDUKaLIMM areHTOM AesTenbHOCTH
UMMYHHOW cucTembl. Hanpumep, B criydae anneprum MMMyHHasi cCUCTeMa pearmpyeT Ha XMMUYECKMe ranTeH-MpoTenH
KOHbIOraThl UMK COeAMHEHUSI C BbICOKOWM MONeEKynsipHOi maccoi. Hanbonee BeposiTHeIMM MOCNEACTBUAMM A5 340POBLA B
pesynbTarte peakummn Ha COEANHEHMS C BbICOKON MOMEKYNAPHOW MacCON ABMNSIOTCA anneprum asixaTenbHblX NyTen (Hanpu-
Mep, aCTMa, PUHWNT), XKENYAOYHO-KULLEYHbIE annepruy unv annepruieckuii KOHTakTHbIN 4epMaTuT.

AYTOMMMYHHOCTE MOXET pasBUTbCs B pesynbTaTe MHAYLMPOBAHHOIO areHTOM M3MEHEHUS B TKaHAX OpraHnMama,
SHAOKPUHHOMN OYHKLMU MM UMMYHHOR perynsumn. AyTouMMyHHble 3aboneBaHus sBnsoTca 3aboneBaHnaMn UMMYHHON
Aeperynsaumm, NposiensioWUMNUCA NyTem BbipaboTkn aHTUTen k «cebe/cBouM» nnvm MoanuunpoBaHHbIM «CBOUM» aHTUTe-
Ham nnbo nyTem paspyLueHns TkaHu T-nMMdouuTaMmm Unv makpodaramm, pearmpyoLmmMmm Ha 3HAOTEHHBIE ayTOAHTUNEHBI.
AyTOMMMYHHble 3aboneBaHns He 06s3aTenbHO Pa3BMBaKOTCS B pe3yNbTate ayTOMMMYHHOCTU. ATEHTbI MOTYT CBA3LIBATLCS
C NPOTENHaMM TKaHW UMK CbIBOPOTKU, U UMMYHHbIA OTBET MOXET BblpabaTbiBaTbCA NPOTUB TakMX MOANMDULNPOBAHHBLIX
ayTOaHTUreHOB, Beds K MOBPEXAEHUIO UK rmbenu knetok. IMMYHOTOKCUYHOCTL, BEAYLWAA K TMNEPYYBCTBUTENBHOCTU U
ayTOMMMYHHOCTU (UIMMYHHON Aeperynsaumm), o6b14HO AEMOHCTPUPYET BLICOKYHO CTeneHb BapnabenbHoCTH cpeam naumeH-
TOB, W €€, NO NPUYMHE BUAOBLIX OTMNWNYUIA, CNOXHO BOCNPOM3BECTN B MOAENAX HA KUBOTHbIX.

MaToreHHble cTagmm, Beaylime K ayToMMMYHHON peakummn, 8O KOHUA HE NOHATLI; TEM He MeHee, Obinu YeTko onpese-
NeHbl HEKOTOPbIe BaXKHble haKkTopbl, BKIYasi crieayowme:

- TeHeTun4eckas CTPyKTypa;

- nom;

- BO3pacT;

- BO3JENCTBME OKpyXatoLwen cpeabl.

MpumeyaHwue— VaeHTMPUMPOBAHbI HEMHOIUE areHTbl OKPY>KaloWwen cpebl, HO OHU MOTYT BKINIOYATb HEKO-
TOpbIe MHeKLUN.

MpunaHaHo, No MeHbLLEN Mepe, YeTbIPe MEXaHU3Ma UHAYKLUKN ayTOMMMYHHOTO 3aboneBaHusi:

- CKpbITbl€ @aHTUIEeHbI, T. €. 0ObIYHO BHYTPUKITETOYHbIE CyOCTaHUUN, NPU3HAHHbIE YyXepoAHbIMUY NP O6HapYXeHuu;

- ayTOaHTUreHbl, CNOCOBHbIE CTaTb UMMYHOIE€HHBIMU B pe3ynbTaTe XMMUYeckoro, hnmanyeckoro nnv uonornyecko-
ro U3MeHeHus;

- YyXepoAHble aHTUreHbl, CNOCOOHbBIE MHAYLMPOBAaTb UMMYHHbIN OTBET, NEPEKPECTHO pearmpyoLmn C HOPManbHbI-
MW ayTOaHTUreHamu;

- MyTauWOHHbIE N3MEHEeHWs1, CNOCOOHbIE MPONCXOAUTL B UMMYHOKOMNETEHTHBIX KIeTKax.

Heobxogumo oTMETUTb, YTO Aeperynsiuusi UIMMYHHOW CUCTEMbI, cama no cebe He BegyLuasi K MHOYKUUW ayTOUMMYH-
HOCTU, MOXET NOBMUSTb HA MPOSIBIIEHNE YKE UMEIOLLLENCS NTaTEHTHOW ayTOUMMYHHOCTM.

PasHnua mexgy NpsMOo TOKCUYHOCTbIO M TOKCUYHOCTBIO BCNEACTBUE UMMYHHOIO OTBETA Ha COEMHEHWNE B HEKOTO-
pol cTeneHn NckyccTBeHHa. HekoTopele coegnHeHnst MOryT OKa3blBaTb NPSMOE TOKCUYECKOe BO3AENCTBUE HA UMMYHHYI0
cMcTeMy B AONOMHEHME K MHAYKLMM Cneundnyeckoro MMMHHOTO oTBeTa. Tshkernble MeTan bl B UCCIeA0BAHUSX HA XUBOT-
HbIX, HANPUMEpP PTYTb, NPOSBMAIT UMMYHOCYNPECCUBHOE AENCTBUE U BbI3bIBAIOT MMMNEPUYBCTBUTENBHOCTL U 2y TOMMMYH-
HOCTb.

A.3 MocnencTBnA NU3MeHEeHNM MMMYHHOW CUCTEMbI NS 340POBbA YeroBeKa

MoTeHumWan aMeHeHUI B UMMYHHOIN CUCTEME K HEraTUBHOMY BO34EWCTBUIO HA 3J0POBLE YEernoBeKa ABMAETCA pacTy-
e Hay4HOW 1 obwecTBeHHON Npobnemon. PasnnyHblie TeCcThl B pedynbraTe uccnegoBaHui 4o6poBonbues unmu cnyyan-
HOro BO34eNCTBUSI NOKasanu, YTO HEKOTOPbIE areHTbl 4eMOHCTPUPYIOT UMMYHOMOZYNMPYIOLLME CBOWCTBA B OPraHn3mMe
vernoBeka. TeMm He MeHee, NoNHbI Buonornveckuii 3 ekt ITMX U3MEHEHUI He BbiN CTPOro OTPaKeH JOKYMEHTanbHo. ToT
thakT, 4TO He3HaYUTENbHaA UMMYHOMOZYNALMS B OPraHn3Me MOXeT UMeTb KNMHUYECKOe 3HaUeHne, NoATBEePXAaeTCA CHU-
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XEeHWAMM TUTpa BakuMHaUMIA B CBA3M CO CTPECCOM M y4alleHUMeM CMMMNTOMOB MPOCTOro reprneca nocne BO3AencTBus
ynbTpacnoneToBoro uanydvenusi. Pesynbtat MMMyHogeduunTa, BbI3BAHHOTO MeAWUMHCKUMWM CpedcTBaMu, MOXHO
NOMHOCTbIO OLEHWUTL MO NOBbILLEHHOMY YMCNY UHDEKLMOHHbIX 3aboneBaHui (0co6eHHO BbI3biIBaeMbIX ONMOPTYHNCTUYEC-
KMMW MaToreHamm) v HeonnacTnyeckux 3aboneBaHuni onpeaeneHHbIX BUAOB, HAbniogaeMbIX NPy MCNONb30BaHUU UMMYHO-
CYNPECCUBHbIX areHTOB A1 KOHTPOIS peaKLUUKN OTTOPKEHUS TPAHCMIAHTaToB.

MHorne n3 UMMYHHbIX U3MEHEHWI, HabrgaeMbiX B OpraHu3me YeroBeka nocre Bo3gencTBUA MMMYHOMOZYNPYIO-
LLMX areHTOB, MOryT ObITh Marno3amMmeTHbIMW U BPEMEHHbLIMU, 8 BbISIBIIEHUE UX BITUSIHWSA Ha 3J0POBbE — CIOXHbLIM. B CTpyKTY-
pe 1 PYHKUUSX UMMYHHOW CUCTEMBI MOTYT ObITb UBMEHEHUS, HO OHU MOTYT HE BbI3BaTb SIBHLIX KITMHUYECKUX NOCNEACTBUN
ONs 300pOBbS BBUAY AENCTBUS KOMINEHCATOPHBIX MEXAHW3MOB. 3TO NoApa3yMeBaeT, UTo CyOLEKTbI BO3AENCTBUA MOTYT He
OEMOHCTPUPOBATL SBHOIO 3hhekTa Ha 340POBLE, HO TaKOBbIe 3(hEKTHI MOTYT NPOSIBUTLCH B NOBLILLEHHON NOABEPXKEH-
HOCTM 0bWwuM 3a6oneBaHusamM. Takum ob6pasom, BNUsSHUME Ha 300POBbE MOXET ObiTh BbISIBIIEHO HA YPOBHE HaCeNeHus,
Hanpumep, B Ka4eCTBE MOBbILIEHHON PAcNpoCTPaHEHHOCTU anneprui n o6LWUX MHEKLUIA, TAKMX KaK PUHWT, TPUNM U cpea-
HUIA OTUT. DTN 3D PEKTHI MOTYT 0OCODEHHO NPOSIBUTLCH B TaKUX NOATPYNnax HaceneHnsi, Kak 4eTu U NoXuble Nioaun, Tak Kak
OHW HanBonee NoaBepKeHbI PUCKY BO3AENCTBUSA MMMYHOTOKCUYHbIX ar€HTOB.

HononHntensHo Heo6X0AUMO NPU3HaTh, YTO UMMYHHbI CTaTyC HacerneHusi Ype3BblvanHo pasHopoaeH. BospacT,
paca, non, 6epeMeHHOCTb, CTPECC U CNOCOBGHOCTBL CNPAaBIATLCH CO CTPECCOM, CONYTCTBYoWMe 3aboneBaHnsi U MHPEKLWK,
CcOCTOsIHME NUTaHWs!, TaGakokypeHue 1 apyrue dakTopbl 06pa3sa Xu3HW, BO34eNCTBUE NEKAPCTB U CE30HHbIX OTIUHUIA CMO-
COGCTBYIOT 3TON HEOAHOPOAHOCTH.

HecmoTps Ha reTeporeHHOCTb M NOBTOPSIEMOCTb, CBOMCTBEHHbIE (DYHKLUUSIM UMMYHHOI CUCTEMBbI, CHUXEHWE CMOo-
COBHOCTU MMMYHHOW CUCTEMbI pearnpoBaTh B MONHYI0 CUMY COBEPLUEHHO HexxenaTenbHO, Tak Kak aganTUBHbIE KOMMNeHca-
TOPHbIE CUCTEMbI MOTYT NOHaA00UTECA ANs AeNcTBUS B Bonee yrpoxatowmx cutyaumsx. C gpyron CTOPOHbI, MOBbLILEHWE
(0co6eHHO yCTOMUMBOE) B AESITENBHOCTY UMMYHHON CUCTEMBI BlieYeT 3a cobol puck 6onee cepbe3HblX NOCNeacTBUN
(noBpexaeHue TKaHel, aHadmnakens), BO3HUKAOLWMX NpY anneprum u/unm aytoummyHHocTn. CepbesHble nocrneacTemns
annepruyecknx u ayToUMMYHHbIX OTBETOB BBUAY BIIUAHWA BHELLHMX areHTOB Ha YeloBeka 0COBeHHO OYeBUAHbI NpY cyYa-
AIX BO3AEUCTBNA XMMUYECKMX BELLECTB M lleKapCTBEHHbIX NPenapaTos..
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Mpunoxenne B
(cnpaBouHoe)

HpalcruKa npUMeHeHua MeAULUMHCKUX usaenun B KIIMHUKe

Mpu 0630pe Hay4HOM NUTepaTyphl (CM. BBegeHne) 6binm BoisiBNeHbI creayowme NPU3Haku NPosiBNeHuns B OpraHns-
Me YenoBeka UMMYHOTOKCUYHOCTM, BbI3BAHHOW pa3nnyHbIMK MaTepruanamm.

- Mpw yyacTtnm onpeaeneHHbIx Gronornyeckmx marepuarnos (HanpuMep, NPOTEUHOB NaTEeKCa) NPOMCXOAAT peakLmm
rmnepyyBcTBUTENBHOCTM TUNA . OTMEeYaloTes oTAeNbHbIE CyYam NPY y4acTUM NNAacTUKOB M NONMMEPOB (HanpyUMep, akpu-
NOBbLIX/aKpUNaToB) U Corel MeTarsoB, HaNPUMep coren HUKENs U Xpoma, Takue addekTsl TakKke 0TMeYarnuch B cryJyae
npUMeHeHns amarnbramsl B cTomarornori. He Bcerga npeficTaBnsieTcsi BO3MOXHbLIM BbISIBUTH Pa3nuunsi MeXAy «Krnaccu-
YecKoW» rmnepuyBCTBUTENBHOCTLIO TUNa | (T. e. onocpegoBaHHoN aHTUTenamm IgE) n npsimbiM Bo3geicTBUEM TOKCUYEC-
KOW Cy6CTaHLMM Ha AerpaHynsAaumMIO TYHHbIX KITETOK.

- CoobLwaeTcs 0 HECKOMBKMX CIyYasX peakymm rmnepuyBCTBUMTENbHOCTU TUNa IV, CBA3aHHOW C HU3KOM MONeKynsip-
HOW Maccou opraHMyYecKkuxX Mosiekyrn (Harnpvumep, TMypamoB 1 apyrvx ao6aBok/npumeceii B naTekce, a Takke bucgerona A
B CBA3YIOLWMX KOMMOHEHTaX ANns 3y6onpoTe3HbIX MaTepuanos), U ¢ nnactukamu/nonumepamu (Hanpumep, akpunarTamm u
AobaBkamMy K NonMMepHbIM MOKPLITUSIM B 3MEKTPOAAaX KapAWOCTUMYNSTOPOB U dhopManbgervaoMm, BolAensiowmmes B
NONMMEpPU3YIOLLIMXCS CTOMATONOIMYECKNX MaTepuanax).

- MeTannel 1 conu MeTannoB B MegULIMHCKMX U3AeNusiX MHOrAa CBA3bIBAIOT C peakumuen rmnepUyBCTBUTENBHOCTH
mvna V.

- XpoHu4eckoe BOCNaneHve TUna MHOPoAHOIO TeNna Kak peakumsi Ha UMNIaHTaTbl, COCTOsILLME U3 MaTepuanosB MHO-
rYX BUAOB, HaNpUMep, NONU{AMMETUIICUNOKCAH) {CMNUKOH), nonu(TeTpadnyopoatunen) (nonutetpadtopatuneH/NTd3I),
nonu{MeTMnmMeTakpunar) n nonuactep. TeM He MeHee, CNOXHO YCTaHOBUTb NMPUUMHHYIO B3aMMOCBSI3b MeXAy XpOHUYec-
KMM BOCManeHneM 1 cepbe3HbIMU OCMOXHEHNSIMW, TAKUMU KaK ayTOUMMYHHOCTb, NS KaXA0ro KOHKPETHOro MaTtepuana.
3ameTHasi hnMbpo3Hasn oTBeTHas peakumsl MOXeT PasBUTHCS NMPU UCNONb30OBaHWN CUINIMKOHOB, C KOTOPbIMU TaKkasi BO3MOX-
HOCTb Gblna 06LWMPHO U3yYeHa, HO NOCNeAHUE AaHHbIEe HE MOKa3biBaloT KAKoro-nubo cucreMHoro 3aboneBaHus.

- B HekoTopbIX cybbekTax nogo3peBaeTcsi MUMMYHOCYNPECCHs!, BO3HUKaIoLWas B pe3ynbTaTe BO3AenCcTBus onpeae-
NeHHbIX MeTannoB (Hanpumep, HUKens u pTyTu). OgHaKo cMcTeMaTUYECKUe CCNefoBaHusl, CBSA3aHHbIe C MEAULIMHCKUMUN
uagenvsimu/marepuanamu, peaku.

- HekoTopble KNnMHMYeckne oT4HeThI (PaBHO, Kak M nabopaTopHbIe ONbIThl HA XXUBOTHLIX) NpeanonaralnT UMMYHOCTU-
MynsiLuMio, 0OCOBEHHO BbI3BaHHYIO afibIOBAHTaMM, B CNy4ae CUIIMKOHA, HO 3TO MOXET NPOUCXOAWTb CKOpee B pesynbrare
athdhekTa yaepkaHns aHTUreHOB (OenOHMPOBAHNSA), YEM U3-3a NPAMON UMMYHOTOKCUYHOCTH.

- AKTuBaUUsi KOMMITEMeHTa ¢ BbIpaboTkoN aHadMnNaToKCMHOB ABISIETCH PaAcnpoCTPaHEHHbIM UMMYHOTOKCUHHbBIM
athhekToM, CBSI3aHHBLIM C TBEPALIMU MaTepranamm, BXOAALWMMN B KOHTaKT C KPOBbIO (HanpuMep, MaTepuarbl Ha OCHOBe
LEeNmono3bl, CUHTETUYECKUMU MaTepuanamu marucTpanen ansa remoamanuaa, cononmmepamm nonuactep/NTo3 gna
BaKUWH).

- AYTOMMMYHHOCTbL CBSI3bIBaracb C HEKOTOPLIMU MeTannamu, NPMMEHsIEMbIMY B UMININAHTUPYEMbIX MEANLMHCKNX
n3genuvsix (Hanpumep, ¢ pTyTbIo U 30110TOM). TéM He MeHee, Aake NPU MoAenMpoBaHnM 3a60reBaHuUin Ha XXMBOTHbLIX CITOX-
HO nonyunTb y6eamTenbHoe ioKka3aTenbCTBO TOr0, YTO Kakon-nmbo matepuarn BoidbiBaeT ayTOMMMYHHoe 3aboneBaHue (B
OTNNYMe OT ryMoparnbHOro M/unm KINeToYHOro ayToOMMMYHHOTO OTBETA).

MnepuyBcTBUTENBHOCTL (TUNOB | 1 IV) ABNAeTCA Hanbonee YacTo oTMeYaeMblM UMMYHOTOKCUYECKUM 3hDEKTOM.
HekoTopble HaTypanbHbie NPOAYKT bl XXKMBOTHOIO MPOUCXOXAEHUA ABISIIOTCS OAHOBPEMEHHO UMMYHOT€HHBIMUY U aKTUBUPY-
IO MMM CUCTEMY KOMIINIeMeHTa (Hanpumep, konnareH). [ipyrme marepumarsl (Hanpumep, KpUCTanInyeckui KBapl, 1 yronb-
Hble MMMYyHOAACOPOEHTbI, a TakKke opraHnyeckue A06GaBKW C HU3KOMOIEKYIISIDHOW MAacCoW) Takke AeMOHCTPUPYIOT
MMMYHOTOKCUYHbIN 3 pekT (Hanprumep, akTBaumio CUCTEMbI KOMIIEMEHTA C BbIpaboTKOM aHahunaToKCUHOB M peakLmIo
rMnepyyBcTBUTENBHOCTU TMNA IV COOTBETCTBEHHO).

B HayuHoWM nuTepaType Hanbonee pacnpocTpaHeHbl ONMCAHUS CNy4aeB U UCCNeA0BaHUA Ha HeBOoNbLLMX rpynnax.
3aMeTHbIMM UCKIMIoYEHUSIMU SIBNSIOTCS Bornee KpynHble KNMHUYeCKMe CCneaoBaHusl, AeMOHCTPUPYIOLLME peakumm rmnep-
YYBCTBUTENbHOCTU, HaNpUMep, Ha ornpeAerneHHble MeTanmnbl NN NaTekc, U UCCNEAOBaAHNA XEHLWWH C UMNNaHTaTamm
MOIOYHOW Xene3bl (KOTOPbIE HA HACTOALMIA MOMEHT HE NPOABNAIOT NPU3HAKOB UMMYHOTOKCUHMHOCTH). 3@ 3TMMM UCKITIOYE-
HUSIMU, CUCTEMATUYECKNE UCCNEA0BaHNSA CNOCOBHOCTN maTepranos Ans MeAULMHCKUX M3AeNui Bbi3biBaTb UMMYHOTOK-
cuyeckoe AeiCTBME Ha NIOASIX, KaK NPaBnIo, OTCYTCTBYIOT. ITO OBBbACHSIET TO, YTO coobWweHns 06 UMMYHOTOKCUYHOCTH,
Bbl3BaHHON MeAULIMHCKUMU M3AENUsIMU, pegko BecTpedaloTea. OTyacTu aTo Takke MOXeT nponcxoaunTe 6rnaropgaps addek-
TUBHOMY OTCEBY NOTEHLMANbHO UMMYHOTOKCUYHBIX MaTepuanoB Ha paHHUX cTaguax paspaboTku nsgenus. Pedynbrathl
TaKMX CKPUHUHIOBbIX UCCINEAOBAHUIA MOTYT HE MOSIBUTLCH B HAYHHOW NuTepaType.
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MpunoxeHune C
(cnpaBo4Hoe)

Bnok-cxema uccnefoBaHuA UMMYHOTOKCUUYHOCTU

KoHTaktupyet nu
nagenve
C Tenom?

Het

MpucytcTByeT nn
noTeHunarnbHo
MMMYHOTOKCU4HBINA
marepuan?

He tpebyertcs kakoro-nu6o

{ KOHKPETHOI uccneaosaHus

Het

Ha UMMYHOTOKCUYHOCTb

ConocraBumo nn
C CyLLECTBYIOLLMM
nanenvem??

CooTBeTCTRYIOT N H
npepocrabneHHble il - Wccnenosanve
AaHHble 3TOMY Ha UMMYHOTOKCUYHOCTL
pykosoacTBy?
Y ¥
WUccnepoBaHnn ypoBHA 1
fa Tect Ha UMMYHOCYNpeccuio Tecr
Ha socnaneHue U UMMYHOCTUMYNALMIO Ha runepMyBCTBUTENIbBHOCTDL
(Hecneuudmueckue)
| I
y
¥ Het %}mua n
UMMYHOTOKCUYHOCT! b?
Ouenute
VMMMYHOTOKCUHHOCTD

3

Ectb nn BuiGepute uccnenoBaHmusi
YPOBHSA 2
flonospeHme b Ha UMMYHOCYNpeccuio
Ha ayTOUMMYHHOCTb? M UMMYHOCTUMYTALMIO
{tbyHKuMoHanbHble)

Paccmotpute BO3MOXHOCTD
1ccriefoBaHUsA Ha ayTOUMMYHHOCTb
(meToponoms ewe He yTeepxaeHa)

PucyHok C.1 — briok-cxema ncecnegoBaHun UMMYHOTOKCUYHOCTM

@ MaTepuan nagenus B TOYHOCTM TaKOW e, KaK N B MPOM3BOAMMOM U3AENUK, C JaHHbIMM, NOKa3biBaIOLLMMM OTCY-
TCTBME UMMYHOTOKCUYHOCTM; XapaKTep KOHTaKTa C TENOM U ANUTENbHOCTL BO3AENCTBUS TaKNe Xe, Kak U B NPon3BoaNMOM
nagenuu.

b AYTOMMMYHHOE BIUSIHUE MOXET MpeanonaratbCa UCXOAs U3 CYLLECTBYHOLMX AOKMMHUYECKUX UMK KIMUHUYECKNX
OaHHbIX,
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MpwnoxeHne D
(cnpaBo4Hoe)

CBefieHMA 0 COOTBETCTBUMN HaLMOHalNbHbIX cTaHAapToB Poccuickon Pepepaummn
CCbINOYHBLIM MeXAYHapoAHbLIM cTaHOapTaMm

Ta6nuuya D.1

OB603Ha4YeHUe CChINOYHOTO

OB603Ha4YeHUe U HAaMEHOBaHWE COOTBETCTBYIOLLENO HALMOHANBHOrO cTaHaapTa
MeXOyHapoAHOro cTaHaapTa

NCO 14971 [OCT P NCO 14971—2006 W3zgenua meguumHckme. lNpyMEHeHne MeHeaXMeHTa
pyUcKa K MEAULMHCKUM M3OeNUsiM

MCO 10993-1:2003 [OCT P MCO 10993-1—2009 Wapenua meguumHckme. OueHka GUoNorm4eckoro aen-
CTBUS MeaguumHckux nagenun. Yacte 1. OueHka u nccnegoBaHust

MNCO 10993-2 [OCT P MCO 10993-2—2009 Waapenusa meguumHckme. OueHka GUoNnorm4eckoro aen-
CTBUS MeauUMHCKUX nagenuii. Yactb 2. TpeboBaHus k 06palLeHnIo C KUBOTHLIMM

MNCO 10993-6 [OCT P MCO 10993-6—2009 Wapenusa meguumHckme. OueHka GUoONorm4eckoro aen-
CTBUSI MeaMUMHCKMX mnagenui. Yactb 6. MiccnegoBaHne MecTHOro AencTBUS Nocne Um-
nnaHTaumm

MCO 10993-10 [OCT P MCO 10993-10—2009 WMzpgenua meamumHckne. OueHKka GMOMornyeckoro

AencTBusa MeanumHekmnx nagenuin. Yacte 10. MiccnegoBaHust pasapakaowero u ceHcnbm-
NN3NPYIOLLEro AeRCTBUS

MNCO 10993-11:2006 [OCT P MCO 10993-11—2009 WM3pgenua meamumHckne. OueHka GMOMornyeckoro
JencTBua mMeauuuHckux uagenuii. Yacte 11. MccnegoBaHua o6LLETOKCMYECKOTO Ael-
CcTBUSA
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