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MpeaucnoBue

Lienn, ocHOBHBIE MPUHLMNLI 1 NOPAAOK NpoBeAeHUst paboT NO MeXrocyAapCTBEHHOW cTaHAapTu3aLmn
yctarnoBneHbl FOCT 1.0—92 «MexrocyaapcteeHHasi cuctema craHgaptusaumm. OCHOBHbIE MOSIOKEHUSA» U
FOCT 1.2—2009 «MexrocynapcteeHHas cuctema craHgaptusaumn. CtaHaapTel MeXrocyaapcTBeHHbIE, npa-
BMNa U pEKOMeHAaLIMN MO MEXroCyaapcTBEHHOW cTaHgapTusaumu. Mpaeuna paspaboTku, NpuHATANA, Npume-
HeHUs, 0GHOBNEHUA U OTMEHbI»

CBefeHUs 0 cTaHaapTe

1 NOArOTOBIEH ®eaepanbHeIM rocyaapcTBEHHLIM YHUTapHBIM NpeanpuatTuem «Bcepoccuinckuin Ha-
YUYHO-UCCNEeaoBaTeNbLCKUA UHCTUTYT CTaHgapTU3auumn 1 ceptudmkaummn B MawmHocTpoeHun» (BHUMHMALLY)

2 BHECEH ®egepanbHbiM areHTCTBOM NO TEXHUYECKOMY PerynupoBaHuio 1 MeTponorm

3 NPUHAT MexrocyaapcTBeHHEIM COBETOM M0 CTaHAapTMU3aunn, MeTponorum n ceptudukaumm (npoTo-
kon ot 29 Hosbpsa 2011 r. Ne 40)

3a npUHATUE Nporonocosanu:

KpaTKoe HanMeHOoBaHue CTpaHbl KOJ:I CTpaHbl Con(paLueHHoe HauMeHoBaHWe HauuoHanbLHOro opraHa
no MK (MUCO 3166) 004—97 no MK (MCO 3166) 004—97 no craHaapTusauuun

Benapych BY locctanpapt Pecny6nukn benapycbh

KasaxcTtaH KZ locctanpapt Pecny6nukn KazaxctaH

Kupruams KG KbipreiactangapT

Poccusa RU Poccrangapr

Y3bekuctaH uz Y3craHgapT

TamXuKkncTaH TJ TagxukcTangapT

4 Tpukasom deaepanbHOro areHTCTBa NO TEXHUYECKOMY PerynnpoBaHuio u MeTponoruu ot 13 nekabps
2011 . Ne 1312-cT mexrocygapcTBeHHbId ctangapt MOCT ISO/TS 10993-20—2011 BBeaeH B AeicTBUE B Ka-
YyecTBe HalLMoHanbHoro ctaHaapta Poccuiickon ®eaepauum ¢ 1 aHeapa 2013 1.

5 Hacrosawwmin ctaHgapT MaeHTUYeH MexayHapogHoMy ctangapty ISO/TS 10993-20:2006 Biological
evaluation of medical devices — Part 20: Principles and methods for immuno-toxicology testing of medical
devices (OueHka buonormyeckoro 4encTeus MeaMuuHckux usaenuin. Yacts 20. MpuHumnbl n metogbl uccnego-
BaHUs UMMYHOTOKCUYECKOTO AENCTBUSA MeQULMHCKUX N3OENUiA).

CBefeHuns 0 COOTBETCTBUN MEXKIOCYAapCTBEHHbIX CTaHAapTOB CCLINIOYHLIM MEXAyHapoaHbIM cTaHaap-
Tam npvBegeHbl B AOMONMHATENLHOM npurioxeHun JA.

CreneHb cooTBeTcTBUA — UaeHTuYHas (IDT).

CrtaHpapT nogroToBneH Ha ocHoBe npumeHeHus TOCT P UCO/TC 10993-20—2009

6 BBE[EH BINEPBbIE

Unpopmauyust 06 usMeHeHUsIX K HacmosieMy cmaHoapmy ry6riuKyemcsi 8 eXxe200HOM UHDOPMayUOH-
HoMm yka3zamerne «HauuoHanbHble cmaHOapmbl», @ MEeKCm U3MeHEHUL U IoNpasoK — 8 EXXEeMECSYHOM UHOp-
MauuoHHOM yKa3amene «HauuoHanbHble cmaHOapmbi». B cnyyae rniepecmompa (3aMeHbl) ufiu OMMEeHb!
Hacmosiuje2o crmaHOapma coomeemcmesyioujee ysedomiieHue bydem ornybrukoeaHo 8 eXeMecsiHHOM UHGOp-
MayuoHHOM yKa3amerne «HauyuoHanbHbie cmaHoapmbiy. Coomeememeyioujasi uHgbopmauusi, ysedomneHue u
meKcmbl pa3Melwaromcesi makxe 8 UHGhOpMayUoOHHOU cucmeme obuwezo rnonb308aHusi — Ha oguyuaibHOM
catime ®edepanbHO20 a2eHmMcmea o MEXHUYECKOMY pe2yriupos8aHUo u Memposio2uu 8 cemu ViHmepHem
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BeepneHue

CobntogeHne nonoxeHnin ctaHaapToB cepun 1ISO 10993 «OueHka Guonornyeckoro AecTenUA MeanLuH-
CKUX U30eNnin» no3sonnuT obecneuntb CUCTEMHBIN NOAX0A K UccneaoBaHuio bruonormieckoro gencTeus meau-
LMHCKNX N3nenni.

Llenbto aTux ctaHgapToB He sBnsieTcst 6e3ycrnoBHoe 3akpenneHne equHoobpasHbiXx MeToaoB uccneaosa-
HWIA U UCMbITAHWIA 32 rpyMNnamMyM 04HOPOAHBLIX MEOULIMHCKUX U3AENUIA B COOTBETCTBUM C MPUHATON Knaccudukauu-
el nux rno BMAY W ONUTENbHOCTU KOHTaKTa ¢ OpraHu3Mom 4efioBeka. [oaToMy nnaHupoBaHWe W NpoBeaeHue
necenefoBaHnia U UCNbITaHWIA AOSMKHbBI OCYLLECTBATL CNELNanncTbl, UMeloLLIMe COOTBETCTBYHOLLYYIO MOATOTOBKY U
OnbIT B 06NacTn caHUTapHO-XMMMUYECKOM, TOKCUKOINOrMYeCKon U B1oormieckoin oLEHOK MEAULIMHCKUX U3OENUN.

CrangapTtbl cepun ISO 10993 siBNSOTCA pYKOBOAALMMI AOKYMEHTAMWU ANSA NPOrHO3NPOBaHUSA U Uccne-
O0BaHWsA B1onornyeckoro 4encTBUS MEAUUMHCKUX U3aennin Ha cTagun Belbopa MaTepuanos, NpeaHasHaveH-
HbIX NS UX N3rOTOBMEHNS, a Takke AN ICCNeaoBaHUn FrOTOBLIX U3OESNA.

B cepuio ISO 10993 BxoasaT cneayowue yactu nog obwmnm HassaHuem «OueHka Guonorudeckoro geit-
CTBUSA MEANLMHCKNX N3AENNAY:

Yacts 1 — OueHka 1 uccnegoBaHus;

YacTtb 2 — TpeboBaHuMs K 06palLeHUIo C XXUBOTHBIMU,

Yactb 3 — UccneaoBaHWs reHOTOKCUYHOCTM, KaHLePOTreHHOCTI U TOKCUYECKOro AeUCTBUA Ha penpoayk-
TUBHYIO (hyHKLMIO;

YacTb 4 — WUccnegosaHue nsgenuin, B3aMMoaencTBYOWUX € KPOBbH;

Yactb 5 — WccneaoBaHue Ha LIMTOTOKCUYHOCTL: MeToAabl in Vitro;

YacTtb 6 — UccneaosaHne MecTHOro AeNCTBUA NOcne UMNNaHTauuu;

YUacTb 7 — OcTaTouHoe cogepkaHune aTurneHokcuaa nocne ctepunnsauum;

YacTb 9 — OcHOBHbIE NPUHLMMBLI MAEHTUMUKALMU U KOMMYECTBEHHOrO onpeaeneHns NoTeHLManbHbIX
NPOAYKTOB Aerpagaunn;

Yactb 10 — ViccnegoBaHue pasapakaloLero 1 CeHeMbunuanpyowero A4encTeus;

YacTtb 11 — UccnepoBaHue obLLeTOKCUHECKOro AeUCTBUS;

YacTb 12 — MpurotoBneHue npob 1 ctaHOapTHbIE 06pasLbl;

YacTtb 13 — UgeHTudmkaumsa n konmdecTBeHHoe onpeaeneHne NpoaykToB gerpagaunn nosimMmepHbIX
MeOULNHCKUX N3Oenuiz;

YacTb 14 — VgeHTudunkaumusa n konnyectseHHoe onpeaeneHue NpoaykTos aerpagaunn Usaenuin us ke-
pamuKu;

YacTb 15 — UaeHTudnkauns n konudecTBeHHoe onpeaerneHne NpoaykToB Aerpajauum usgenyin us me-
Tannos v CniaBsos.,;

YacTb 16 — MogenupoBaHue 1 uccrnegoBaHue TOKCUKOKUHETUKU NMPOAYKTOB AerpajaLiiv U BbIMbIBaHUS;

YacTtb 17 — YcTaHoBNeHWe NOpOroBbIX 3HAYEHWUI Al BbIMbIBaEMbIX BELLECTB;

YacTtb 18 — MccnegoBaHne XMMMYECKUX CBOMCTB MaTepuarnos;

YacTtb 19 — UccnegosaHne hrsnmko-XMMUYECcKnx, Mopdonormiecknx u Tonorpacgpmuyieckx CBOMCTB Ma-
Tepnanos;

YacTb 20 — MpuHLMNEI 1 MeToAbI CCNeAoBaHNsl UIMMYHOTOKCUYECKOTO AEACTBUSA MEAULMHCKAX U3AEMUIA.

B nocnegHve roabl Bce 60MbLUE BHUMAHUS YOENANOCh NOTEHLMANbHOA BO3MOXHOCTU MeANLIMHCKUX U3-
Oernuin Bbl3blBaTb U3MEHEHWUsI B UMMYHHON cucTeme. PykoBoACTBO No obpalleHunio ¢ HeraTuBHbIM BAUAHUEM
MeOULNHCKNX M3aEeNnIA Ha UMMYHHYIO CUCTEMY cTano HeobxoauMbiM. Mpu OTCYTCTBUM CTaHAAPTU3UPOBAHHBIX
nucerneaoBaHuin HAaCTOSALWMIA CTaHaapT NpedocTaBnseT obLylo cxeMy noaxoAa K OLeHKe MMMYHOTOKCUYHOCTU.

Llenbto HacTosiLero cTaHaapTa SBNAETCS:

- 0606L1eHMe onbiTa B 06nacT MIMMYHOTOKCUKOITIOTMM Ha HacTOSILLIMIA MOMEHT, BKITlouast uicbopmauumio o
MeTodax OLEeHKN UMMYHOTOKCUHMHOCTU 1 X TOYHOCTb MPOrHO3UPOBaHUS;

- onpeaeneHue nNpobnem 1 onbIT NX paspelleHus.

Bbin nposegeH obLUMPHBIA 0630p NUTepaTypbl, B 0CHOBHOM ¢ nomoubto Medline, no knuHW4ecknum npu-
3HaKam UMMYHHbIX U3MEHEHWIA, BbI3BaHHbLIX MEAULIMHCKUMU ugenusamu. KnioueBbiMU CrioBaMu UccneaoBaHni
ABMANUCH:

- UMMYHOCYNpeccus;

- AIMMYHOCTUMYIISILIAS;

- TMNepYyBCTBUTENbBHOCT;

- XpOHMYecKkoe BocnarneHue;

- @yTOUMMYHHOCTb.

OTU KNoveBblE CIOBa CBA3aHbl CO CrieayloWwnuMmn MarepuanamMu:

- MNacTUKX 1 Apyriue nonumepsl;

- MeTannbl;

- KepaMuka, CTEKIO U KOMMO3UTLI;

- Buonoruyeckne matepuarnsi.

M pwumeyaHu e— Cm. Takke Tabnuuy 1 0 BO3MOXHOCTSIX B3aUMOAEWCTBUS MaTepranos ¢ UMMYHHOW CUCTEMOMN.
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M E XTTOGCY.APGC CTHBEHHUBbB H CTAHIAOAPT

U3nenuAa MEANLUUHCKUE. 3
OLIEHKA BMONOMMYECKOIro AEACTBUA MEOULIMHCKUX U3OENUNA

Yactb 20

npl/IHLWII'IbI M MeToAbl UccrnefoBaHUA UMMYHOTOKCUYHOCTU MeAULMHCKUX U3aenuin

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

Oarta BBepgeHna — 2013—01—01

1 O6nacTb NnpuUMeHeHus

HacTosiwuia cTaHaapT npeacTaBnsieT 0630p UMMYHOTOKCUKONOrMU ¢ 0COBLIM pacCMOTPEHNEM MOTEHLN-
anbHON UMMYHOTOKCUYMHOCTU MeanumMHeKuX uaaenuin. OH gaeT ykasaHua no Metogam uccregoBaHust UMMyHO-
TOKCUYHOCTU pa3nn4HbIX BUOOB MeaULMHCKNX I/I3/J,eJ'II/II7I.

HaCTOﬂU.lMVI CTaHAapT OCHOBaH Ha HECKOJTbKNX ny6n|/|Kauvmx, HanMcaHHbIX pasnU4HbIMUA rpynnamMmu M-
MYHOTOKCUKOMOrOB 3a nocnefHne AecatuneTns, Korga nponsowno pasBuTtne UMMYHOTOKCUKOMOMMM Kak OT-
OenbHOW ANCLUMMMMHBI B PaMKaX TOKCUKONOTUN.

OnbIT 3HaHWIA MO UMMYHOTOKCUYHOCTU Ha HACTOALWMIA MOMEHT OnuckiBaeTca B npurnoxeHun A. O6obule-
HWe KNMHNYECKOro onbiTa MMMYHOTOKCUKONOrMK, CBA3aHHON ¢ MEAULIMHCKUMUA U3aenusiMn, NpuBeaeHo B Npu-
noxeHun B.

MpwuMedaHue—Cwm. 6ubnuorpacuio, [11].

2 HopmaTuBHbIe CCbINKU

Cneaytolume AOKYMEHTbI Heob6XoaMMBl AN NMPUMEHEHNUNA HacToAwero ctaHaapTa. MNpu gaTupoBaHHOM
CCbINKe NPUMEHSAOT TOMNbKO ykaszaHHoe usaaHue. Mpu cebinke 6e3 aaTbl NPUMEHSIIOT NocreAHee usfaHune yka-
3aHHOTo AOKYMEHTa, BKIHoUasl Bce nonpaBku

ISO 10993-1 Biological evaluation of medical devices — Part 1: Evaluation and testing (OueHka 6uono-
rM4eckoro AencTeust MeguuMHCkux nsgenui. Yacte 1. OueHka u uccnenoBaHus)

ISO 10993-2 Biological evaluation of medical devices — Part 2: Enimal welfare requirements (OueHka
Buonoruveckoro AecTBUA MeauLMHCKMX naagenuin. Yactb 2. TpeGoBaHus kK 06palLEHUo ¢ XKUBOTHBIMK)

ISO 10993-6 Biological evaluation of medical devices — Part 6: Tests for local effects after implantation
(OueHka buonoruyeckoro AenNcTBMSA MeQULIMHCKUX uagenuin. Yacte 6. UccnegoBaHne MecTHOro AencTens no-
cne UMnnaHTaumm)

ISO 10993-10 Biological evaluation of medical devices — Part 10: Tests for irritation and delayed-type
hypersensitivity (OueHka 6ronornyeckoro AeAcTBUst MeauuUMHCKUX usgenuin. Yacte 10. UccnegosaHue pas-
ApaxaroLero u ceHcbnnuanpyoLero 1encTBUs)

ISO 10993-11 Biological evaluation of medical devices — Part 11: Tests for systemic toxicity (OueHka
Guonoruyeckoro AelcTBMsA MeauUMHCKMx uagenuin. Yacte 11. MccnepgoBaHue o6LIeTOKCMYECKOro AeUCTBIA)

ISO 14971 Medical devices. Application of risk management to medical devices (U3nenua meauuun-
ckue. MNpuMeHeHne MeHeMKMeHTa p1Ucka K MeAULIMHCKUM U30ennsam)

WU3paHve odmumanbHoe
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3 TepmuHbI 1 onpeaeneHus

B HacTosiLeM cTaHgapTe NpMMeHeHbl criedytolie TepMUHBI C COOTBETCTBYIOLLMMUI onpedeneHnsiMu:

3.1 MMMyHOTOKCcUKonorua: VsydeHne HeraTMBHOIO BIWSIHWS Ha 340pPOBbE, BbI3BAHHOIO, NPSIMO U
KOCBEHHO, B3auModeiCcTBNEM KCEHODUOTUKOB C UMMYHHOW CUCTEMOW.

3.2 megumuuHckoe usgenue: Jliobon npnubop, annapart, npucnocobneHvne, matepuan unu gpyroe usae-
nne, BKMOYas nporpamMmmHoe obecneveHne, NCrnonb3yemMmoe N3oIMpoBaHHO UM B KOMOUHALLMK, KOTopoe npea-
HasHa4YeHOo N3roTOBUTENEM ANsi MPUMEHEHUS, MaBHbIM 06pa3oM, B LIeNsiX:

- AWarHOCTUKK, NPOUNaKTUKKLA, HabrrogeHna, neveHns unn obnerdyeHns 6onesHu;

- AWarHOCTUNKK, HabnogeHus, neverHns, obnerdyeHns UM KoMneHcaunm NoBpeXxXaeHust opraHoB Unn ou-
314YeCcKoro HegocTaTka,;

- UccneaoBaHns, 3aMeHbl UM U3MEHEHNS aHaToMUK U PU3NONOrMYecKoro npoLecea;

- KOHTpaLenuum

N KOTOpOe He siBNnsieTcsl (hapMaKkonormiyeckum, MUMMYHONOrMYECKUM Ui MeTabonmnyeckim cpeacTBOM, HO
MOXeT OblTb AOMNONHEHO TakKUMK CPpeacTBaMM.

MpnmevyaHus

1 Wagenus He ABNSIOTCA NEKapcTBaMm, U oLleHka nx Guonormdeckoro aencteus TpebyeT agpyroro nogxoga. MNpwv go-
NMONHEeHUU MEAULMHCKOro uaaenus papmMakonormyeckuM cpeicTBOM, KONIMHYECTBO €ro He JOMKHO NMPeBblaTh CyTOYHON
003bl.

2 TepMWH «MeauUMHCKOe U3genuey» BKIoYaeT B cebsl U3genusi CTOMaTonorMyeckoro HasHaveHusl.

3.3 kceHobGuoTuk: CybcTaHuusi, HopoaHasi YenoBeYeckoMyY Teny UM K1BbIM OpraHN3MaM.
3.4 UMMYHOreHHbIn: CnocoBHbIN CTUMYNMPOBATL KIETKA UMMYHHOW CUCTEMBI 411 UMMYHHOTO OTBETa
Ha crneundundecknii aHTUreH.

4 OueHKa pucKa u ynpasrneHue puckom

OueHka pucka BKto4aeT B cebs naeHTMduUKaLmo onacHoCT, UccriejoBaHue OTBETHOWM peakuum B 3aBU-
CUMOCTM OT [03bl U OLIEHKY NPOAOIMKATENILHOCTU BO3AENCTBUS, KOTOpble BMECTe MO3BOMSIOT OXapaKTepuso-
BaTb PUCK. YNpaBeHne pUCKOM AOIDKHO NPUMEHSITLCS, OCHOBLIBAACh Ha XapaKTepUCTUKe 3TOro pucka.

BBuAay CnoXXHOCTU NPOrHO3MPoBaHUA UMMYHOTOKCUMHOCTM HOBLIX BELLECTB U MaTepuanos HeobxoanuMo
CKOHLIEHTPMPOBAaTb YCUINA 1 BHUMaHWE Ha OLEHKe N KOHTPOore pUcka, CBA3aHHOIO € N3BECTHLIMU UMMYHOTOK-
CMYECKUMU BelllecTBaMU, coAepXXallMMUCA B MEAULMHCKUX N3aenuax. YnpasneHue puckom MeanunHCKUX us-
[Aenuii OMKHO OCYLLECTBIIATLCA B cooTBeTCTBUM ¢ ISO 1497 1. BHavane Heo6xoanMmo onpeaenuTb BOSMOXHbIE
UMMYHOTOKCMYECKME OMAaCHOCTU BeLUeCTB, CoAaepXXalUXcsl B MeAULMHCKOM U3Aenuun, nyteMm obwupHoro
n3ydeHus HayyHou nutepartypsbl. MpuMepoM Taknx hakTopoB ONacHOCTU ABMAETCA pasBUTUe aHadunakTuyec-
KOTO LIOKa B pesyrnbrate coaepXaHus XfoprekcnanHa B nekapcTBeHHbIX npenaparax U npoTeuHoB B raTek-
CHOW pe3uHe. 3aTem HeobXxoaAMMO pacCcMOTpeTb NpoLeaypbl KOHTPOMA WU CHWKEHUS pUcKa B LIENIOM, a Takke
pasnMyHble BO3MOXHbIE AeUCTBUA, HanpaBneHHble Ha AalbHenLee COKpaLleHne ocTaroLmxcsl hakTopoB puUc-
Ka, Takve Kak 0603Ha4yeHe NpoTUBONOKa3aHWIn Ha 3TUKeTKe, OT3bIB NPOAYKUUWN, U3MeHeHne Au3aiiHa U orpaHu-
YeHUs1 B UCMONb30BaHUKN UMM MPUMEHEHWUN.

5 UaeHTndpmkauma onacHOCTH

MMmyHonornyeckue pakTopbl OMacHOCTU AOIMKHEI BbITh onpeaeneHbl OLEHKON Bo3aeCTBUA MaTepua-
OB MeAMLMHCKOTO U3aenus Ana uaeHTudukaumm Hanmums noteHumanbHo MMMYHOTOKCUMYHBIX areHToB. Cy-
LecTByeT MHOXECTBO MCTOMHMKOB WMH(OPMaUMM MO MMMYHONMOTMYECKUM (hakTopaM onacHoCTU. TakoBble
BKI10YAIOT, B TOM YnChe:

- XapaKTepucTUKy Matepuana,;

- XapaKTepUCTMKY OcajKa;

- XapaKTepUCTUKY BbIMbIBAEMbIX MaTepUasos;

- XapaKTepUCTUKY NeKapCTBEeHHbIX NpenapaToB U Apyrux cyGeTaHumin, 4oGaBnsAeMbIX K MeIMLIUHCKOMY
usgenuio;

- XapaKTepucTUKY ANUTENIbHOCTU U NYTU BO3AEUCTBUS;

- HabnoaeHus, caenaHHble NPy NPOLLSIOM BO3/1eMCTBUM BELLIECTB, NNeKapCTBEHHLIX NpenapaTos UM mMa-
Tepuanos;

- UccneaoBaHusa Ha TOKCUYHOCTb.
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BOonbLUMHCTBO MMMYHOMOTMYECKNX peakLni, MOeHTUMDNLMPOBaHHbIX Ha AaHHbIA MOMEHT, CBSI3aHbl ¢ 40-
6askamu unu Matepuanamu. Takum 06pasom, ANs TakMx BeLLEeCTB oLieHKa BO3AeNCTBUA BaxkHa Af1si onpedene-
HUA UMMYHONorM4eckoro gaktopa pucka. B Tabnuue 1 npyBedeHbl AeTanu NoTeHUManbHeIX NocneacTBuin Ans
PasnuYHbIX MaTepuanos MeauLMHCKUX U3Oenni pasfndHbIX BUOOB.

Tabnwuya 1—ToTeHunansHas peakuus MMYHHOW CUCTEMbI

Kateropus usgenuin B 3aBUCUMOCTU OT BUOA P o
eaKUnsa UMMYHHOU CUCTEMBI
KOHTAKTa C OpraHUaMoM HelloBeKa
Mpopomxutens-
HOCTb KOHTaKTa Paanpa-
A — KpaTKkoBpeMEH- AP XpoHu- Mnep-
. XeHune/ UmmyHo- | MMMyHoO- AyTo-
pynna Buno HbIW (MeHee 24 4) yeckoe YyBCT-
- M ocTpoe cynpec- | cTUMyns- UMMYH-
usgenuit KOHTaKTa B — anurteneHbiii Bocna- BUTESb-
BoCna- cus ums HOCTb
(oT 24 4 po 30 cyT) neHve HOCTb
o neHve
C — NoCTOsAHHBINA
(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
Wapenvs Cnuanctele B X X X X X X
noBepx- o6onoyku
HOCTHOro C X X X X X X
KOHTaKTa
MoBpex- A X — X X X X
OE€HHble Unu
NoABEPXKEH- B X X X X X X
Hble onac-
HOCTY No-
BpEXAEHMS! C X X X X X X
NOBEPXHOCTU
A X — — X X X
Henpsimon
KPOBOTOK B X X X X X X
Wapenus, C X X X X X X
npucoeamn-
HAEMble TKeaHb, KOCTb, A X — X X X X
OEHTUH, ansi
W3BHE
coeanHeHus! B X X X X X X
MMMAaHTK-
PyémbIX C X X X X X X
naaenumn
A X — X X X X
MmnnaH- | TkaHb, KOCTb
TUPYEMbIE | W XNOKOCTH B X X X X X X
nagenus opraHmama
C X X X X X X
MpumedyaHune—[OaHHas Tabnuua cnyxuTt obLLelt CXeMOW pacCMOTPEHMS NMOTEHLMANbHOIO B3auMoAeNCTBIS
MaTepuasnoB pasfiuYHbIX BUOOB MEAULIMHCKMX U3AENUiA ¢ pa3nuyHbIMU 06NacTsiMM UMMYHHOW CUCTEMbI U HE SIBIISIETCS
06s3aTenbHON Anst CCneaoBaHun.

BnusiHMe Ha MMMYHHYIO cMCTeMy (MMMYHOTOKCUYHOCTb) NPOUCXOOWUT B pesyrbTaTte KOHTakTa MMMYHO-
KOMMETEHTHBIX KNETOK C MHOPOAHBLIMU BELLIECTBaMU, KOTOPble TOKCUYHBLI U YOMBAIOT KINeTKW, Ui B pesynsTaTte
KOHTaKTa MHOPOAHbIX BELLEeCTB C PaHHUMK CTaAUAMU UMMYHHOTO OTBETa, TeM CaMblM U3MeHsd nocreayolume
oTBeThbl. [porHo3 BeposATHOCTM UMMYHOTOKCUMHOCTM CITOXKEH, HO MOXKeT OCHOBBIBATbCA HA U3BECTHBIX CIy4asx
B UMMYHOOMMN.
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Bo-nepBbix, AN CTUMYNSILUA UMMYHHOTO OTBETa OpraHnu3M AOMKeH pacno3HaTb cybcTaHLUMIo Kak UHO-
poaHyto. BeposiTHOCTb MUMMYHOreHHOCTU Hauboree BbiCOoKa Y NMPOTEUHOB, 3aTeM Monmcaxapuaos, 3atem Hyk-
NEeUHOBbLIX KUCINOT 1 3aTeM nunuaos. CoeguHeHUs1 ¢ HEBOMbLLION MONEKYNAPHON MacCoM, Kak NpaBuno, HeuM-
MyHOreHHbIl. TeM He MeHee, Takue CoefiUHEHNs MOryT CTaTb UMMYHHOTEHHBIMW NyTem obpasoBaHuA cBA3el ¢
NpOTEMHaMMN X03sIMHa U U3MEHEHNEM CTPYKTYpbI poTenHa. Takue coeAuHeHUsi 0ObIMHO HasbIBaloT ranTeHamu.

Bo3M0OXHO, YTO B MONMMEPHbLIX, KEPAMUYECKUX U MEeTaniMyeckux Marepvanax MoryT NpucyTCTBOBaTb
NPOAyKThl BbIMbIBAHWUSA, U3HALLMBAHUS UMW Aerpagauun, KotTopble 0bpasyioT CBSI3M ¢ NPOTEUHAMU OpraHu3Ma.
M3BecTHO, 4TO MaTepuarnbl 61UONorMYeckoro NPOUCXOXKAEHUS, TakMe Kak KorareHbl, MPoTeUHbl NPUPOAHOTo
narekca, anbbyMMHbI U XXUBOTHbIE TKaHW, MOTYT CTUMYNMPOBaTb UMMYHHBIV OTBET, U HeobXxoaumMo NPUHATL
Mepbl, 4TOObI caenartb 3TU Matepuarsibl He UMMYHOTeHHBIMW. 1Sl Toro, Utobbl KpynHble coeauHeHUn (pasmepa-
mu 6onee 1000000 aansToH) CTanm UMMYHOTEeHHbLIMU, OHW AOMXKHbI BbITb pasapobneHbl 1 BBedeHbl kak 6onee
Merkne coeavHeHusl.

BoiweykasaHHble coeguHeHUs IBMSIOTCS MpUMepaMuy BeLecTB U MaTepyarsos ¢ BO3MOXHBIM UMMYHO-
reHHbIM NoTEHLMATIOM, U, TakuMm 06pa3oM, AOMKHbI 6bITb MPUHATHI BO BHUMAHWUE U3-3a UX HEFaTUBHOMO BNUA-
HUSI HA UMMYHHYHO CUCTEMY.

KoHTakT ¢ Tenom: noboi KOHTaKT ¢ TenoM, npuseaeHHbIN B ISO 10993-1, cnocobeH NpuBecTu K HexxenaTernb-
HOMY UMMYHHOMY OTBETY (MMMYHOTOKCUYHOCTU). Koxka 1 cnnsnctble 0bomnouku ocobo noasepkeHbl passBUTUo pe-
akuuid Tuna | (runepyyBCTBUTENBHOCTb HEMeANeHHoro Tuna) U Tuna IV (rmnepyyBCcTBUTENLHOCTL 3aMeaNeHHOro
TMna). Mpu apyrux Buaax KOHTakTa BEPOSATHbI CUCTEMHBIE OTBETHI, BKIto4as peakuum Tunos [ n IV.

[AnuTenbHOCTb KOHTaKTa: 06bIYHO, YEM NPOACIKUTENbHEE KOHTAKT MaTepuana ¢ Tefnom, TeM Bbille Bepo-
SAAITHOCTb (POPMUPOBAHUSA UMMYHOTeHHbIX CybcTaHumiA. TeM He MeHee, HeKoTopble BelecTsa AeUCTBYOT Gbic-
TPO, U UMMYHHbIe OTBETHI B pesynbraTte KOHTakTa MaTtepuanoB ¢ TENOM B TedeHne MeHee 24 4 moryT 6biTb
MMMYHOr€HHBLIMM.

6 MeToabl OLLIEHKM UMMYHOTOKCUYHOCTH

6.1 OOLwue nonoxeHus

UccneposaHusi Ha UMMYHOTOKCUYHOCTb MOTYT NPOBOAUTLCS C UCTIONbL30BaHUEM npob in vivo v in vitro. B
OTNYKe OT UCCreAoBaHUN Ha UMMYHOTOKCUYHOCTb in Vivo BO3MOXHOCTM ANSA UCCNEAoBaHWN in vitro orpaHuye-
Hbl, TaK KaK B MOAENsIX OTCYTCTBYET CMIOXHOCTb LIeNTIOCTHON UMMYHHOW cucTembl. LieHHoCTbL MeToaoB in vitro
MpW 3KCTpanonsaLUMm skcnepuMeHTanbHbIX AaHHbIX Ha YeroBeka (NyTeM NposiCHEHUA MeXaHU3MOB TOKCUYHOC-
Ti) ewe Bonee orpaHnYeHa Tem, YTO OHU ellle HEAOCTaTOuHO pa3paboTaHbl U CTaHAapTU3MPOBaHbl. TeM He Me-
Hee, OHM MOTyT BbITb NONE3HbI AR U3YYeHUs MEXaHU3Ma UMMYHOTOKCUYHOCT M.

LleHTpoM BHUMaHNSA UMMYHOTOKCUKOMNOTMU ABMSIETCSt 0BHapyXeHne 1 oueHKa HexxenaTenbHbIX addek-
TOB coeauHEHWU NyTeM UccneaoBaHWi Ha rpeidyHax. [pu paccMoTpeHn uccrneaoBaHuin Ha XKUBOTHBIX He0b-
Xo4MMOo onpeaennTb U BHegpuTb BCe pasyMHbIe U NPaKTUYECKU OCTYNHbIE BapnaHTbl 3aMeHbl, COKpaLLeHNa 1
ynydweHus ans cobntogeHns nonoxeHuin ISO 10993-2. XoTs cylwecTByHOT yTBEpXKAEHHbIe nabopaTopHkle Uc-
crnegoBaHuWs, BO MHOTUX cnydasx 6uonornveckas 3Ha4MMOCTb U CMOCOBHOCTb NPOrHO3NPOBaHUA UcCneaoBa-
HUA UMMYHOTOKCUYHOCTM TPeBYIOT Cepbe3HOro paccMoTpeHUs. BO3MOXHOCTb BIINAHUS HA UMMYHHYHO CUCTEMY
MOXeT MPOSABMSATLCA NU3MEHEHUAMU B Macce NMMEONIHOrO opraHa Ui rucTonormyeckn, M3meHeHnsiMu1 B 00-
Wwem unu gudpdepeHunansHOM Yucre NerkouMToB nepundeprnyeckoin KPoBK, NOHMKEHUEM KNETOYHOCTU NTUM-
dounaHbIX TKaHen, NoBbILEHNEM MOABEPXKEHHOCTU UHMULMPOBAHUA YCITOBHO-MATONEHHBIMW OpraH1u3Mamm
unn Heonnasunen. OCHOBHOW 3afa4ein UMMYHOTOKCUKOMOTUW, TakuM 06pasom, ABNsSeTCs onpeaeneHne Takix
N3MEHEHWN N OLIeHKA X 3HAYMMOCTM AN 300POBbSA YeroBeka.

B KOHTEKCTe MMMYHOTOKCUYHOCTM pa3nuyatoT Npobel AByX BUAOB: Hecneundudeckme 1 cneumdguyeckme.
Hecneunduyeckne npobbl HOCAT oNMcaTenbHbIA XapakTep, U3Mepas, MOPdONorMiyeckn UM KonmM4ecTBeHHO,
n3MeHeHus B obbeme NMMGONIHON TkaHK, Yncne NMMGPONAHBLIX KNETOK 1 YPOBHAX MMMYHOTMOBYMUMHOB UK B
ApYrX nHankaTopax UMMyHHoOW dyHKLMK. B otnnume ot aToro, cneuundmryeckme npobbl onpegensoT akTus-
HOCTb KIeTOK WK opraHoB, Hanpumep, nponudepaTnBHble OTBETEI NIMMQOLMTOB HAa MUTOreHbl UMK cneLu-
(huyeckne aHTUreHbl, LMTOTOKCUYHYIO akTUBHOCTb M dhopMaumio cnelndudHbIX aHTUTEN (Hanpumep, npu
OTBETE Ha 3puUTPoLUTLI BapaHa).

HoBbiM HanpasneHueM B 3Tol 0bnacTu ABNsieTcs NpUMeHeHne «K-OMUKN» (PasroBOpHOE Has3BaHWe y3KoM
obnacTu cneunanunsaummn B 6uonorin) 4ns obHapy>KeHUsa USMEHEHWI B BbIPaXKEHNW reHOB, 3a4eMCTBOBaHHBIX
B UMMYHHbIX (OYHKLUSIX.
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OueHKa MMMYHOTOKCUYECKNX (haKTOPOB AOMKHA NNaHNPOBaTLCA B COOTBETCTBUM € BrIOK-CXeMOW, Npuse-
AeHHoi B npunoxerun C. Mprmepbl BUAOB UccnegoBaHnii U NPpU3HaKkoB MMMYHHBIX OTBETOB NpYBeAeHbI B Tab-
nnue 2.

HecmoTps Ha To, YTO CYLLECTBYHOT KOHKPETHbIE MaTepuarbl C USBECTHOM UM BEPOATHON UMMYHOTOKCUY-
HOCTbIO, UCCNEeAOBaHUST UMMYHOTOKCUYHOCTU, CBSI3AHHON C MMMYHOCYMNpeccuen unm UMMYHOCTUMYNsILMER,
[OMKHbI NepBOHa4anbLHO OrpaHUYMBaTLCS onpeaeneHnsaMun, NPoBoOAMMbBIMU Ha CTaaun UccnegosaHuii oben
TOKCUYHOCTW. [lanbHelLemy NCCreaoBaHWIo AOMKHbI MOABEPraTbCs TOMbKO areHThl C BhIABIIEHHbIMW NPU3Ha-
KaMun UCTOUYHMKOB MMMYHOCYNPECCUn U UMMYHOCTUMYNALMK. [ogocTpele nccneaoBaHus NonesHel 4ns no-
ayyeHust obWMX MPU3HaKOB MOTEHUMANbHOM WUMMYHOCYMNpeccuu Wnm UMMYHOCTUMYNSAUMKM. Ecnn oHm
NPUMEHSIOTCS, NX BbIMNOMHEHWe AOSKHO NpoBoANTLCH B cooTBeTcTBMM ¢ ISO 10993-11.

6.2 BocnaneHue

AreHTbl MOTYT B3aUMOAeWCTBOBaTb C KOMMOHEeHTaMK 6o cocTaBnsoLwen UMMYHHON CUCTEMBI, TO
eCTb C rpaHynouuTaMu, Makpodaramm n Knetkamm Apyrx BuAos, cnocobHbIMKU BblpabaTbiBaTb U BblAENATL
MeaunaTtopbl BocnaneHusa. Heobxoanmo oTMETUTb, YTO MOCHE MMMNAaHTaLMN MHOPOAHOTO Tena AOBOMbHO pac-
npocTpaHeH MeCTHbIA BOCNanuTeNbHbIA OTBET. AMTENbHOCTb 1 CTENEHb OTBETa OMpeaensoT, ABNsAeTCs Nn
3T0 HeraTuBHbLIM 3hdbekToM. MMcToNaToNOrMsA MecTa UHBEKLUM Ui UMMaHTaUun areHTa siensieTcs Hanbornee
MPSAMBIM 1 aeKBaTHbIM METOAOM OLIeHKM CTeneHu MHAYKLMW BocManeHusi nocre Bo3aencTaus areHTos. MNMopa-
XeHue TkaHel ¢ npeobnagaHnem NMMGOLNTOB ABNAETCA XPOHUHECKAM BOCManeHneM, CBA3aHHbIM C UMMYHO-
TOKCMYHOCTbIO, B TO BpPeMsl Kak peakuusi Ha WHOpoAHOe Teno 3aknwyaeTcs B Hanuyum makpodparoB u
TMraHTCKUX KNETOK MHOPOAHLIX Ten B 06M1acTu KOHTakTa TKaHu 1 matepuana. lNepBuyHbie UccriegoBaHnst MecT-
Horo BocraneHnus onucadel B ISO 10993-6. [pyrie nogxogswme uccriegoBaHns BrtovatoT B cebsa npobbl ¢
CbIBOPOTKOM Ha C-peakTMBHbIA NpoTenH 1 6ernok ocTpoit chasebl.

6.3 UmmyHocynpeccus

Ons onpefeneHnss UMMyHocynpeccum TpebyeTcsi MHOrOYPOBHEBLIA MOAXOA, OTpaXkalowWwMil CroxX-
HOCTb UMMYHHOW c1UcTeMbl U pasHoobpasne ee PyHKLMA U KOMNOHEHTOB. [laHHbI MHOTOYPOBHEBBIN NOA-
XO[ COCTOUT 13 MEepPBOro YpoBHA UCCNeA0BaHUA MMMYHOCYMPECCHA C UCMOoNb30BaHMEM Hecneunduniecknx
npo6, 3a KOTOPLIM creayeT BTOPON YpoBeHb, BKMoYatoLWwui cneyuduyeckne npobbl. Takon MHOrOypoBHe-
BblI N0AX04 He ABNsieTcA Hanbonee paunoHanbHbIM, Tak kak cneluduyeckne npobel 6onee YyBCTBUTENL-
Hbl, YeM Hecneuundunyeckne. MeHee 4YyBCTBUTENMbHbIE UHAMKATOPLI NPUMEHSIIOTCA Ha NEPBOM YpOBHe, a
6oree YyBCTBUTENbHBIE — Ha BTOPOM HE MOTOMY, UTO 3TO HaWUMy4LIMA cnocob OLEHKN UMMYHHON CUCTEMBI,
a NnoToMy, YTO TakoW NOAXOA CHWXaeT HeobXxoAUMOCTb MUCMONb30BAHUSA AOMOMHUTENbHBLIX 3KCNepuMeH-
TanbHbIX XXUBOTHbIX.

Ha nepsoMm ypoBHe NpusHakamyv MMMYHOCYNPECCU SBAISIIOTCS MHAYLMPOBAHHbBIE U3MEHEHUA, HanpuMep
B Macce UMMYHHbIX OPraHoB, Y1che KMeToK U/unm KNeTouHbIX NoMynsaumusX U B UMMYHOTMoGynuHax.

3arteM, Ha BTOPOM YpOBHE, BO3MOXHO NpuMeHeHue 6onee cneunuiHbIX UMMYHHBIX (hYHKUUOHaMbHBIX
npo6, Taknx kak onpeaeneHue BNnsHUS areHTa Ha akTMBHOCTb NK-KneTok W/unm uMMmyHHY0 yHKUMIO B Nepuoa,
aKTUBHOW UMMYHU3aLUMK, HanpuMmep onpegerneHue BbIpaboTkM aHTUTen, cneundUYHbIX K aHTUreHaMm nocne
ceHcnbunusauun. OTaenbHbIe pYKOBOACTBA BKIHOYAIOT B cebs HeKoTopble U3 3TUX onpeaeneHnin yxe Ha nep-
BOM YPOBHe (OTBeT aHTUTeNn Ha T-3aBUCUMbIe aHTUreHbl, Takue Kak apuTpouuTel GapaHa).

PeanbHble nocneacTensi UMMYHOCYNpPECCUn, BEPOSITHO, NyUllie BCEro onpeaensaoTca nyTem oUueHKU BO3-
OeNCTBUA Ha CONPOTMBNAEMOCTb UHdEKUMN Ha BakTepranbHbIX, BUPYCHBLIX U/WNW NapasuTU4ecKUX XXUBOTHBIX
Moaensax uunu Bo3aencTens Ha CoNPOTUBIIIEMOCTb ONyXorsiM. BaxHocTb Npob Takux BUAOB B TOM, YTO OHU
paccMaTpuBaloT UMMYHHYHO CUCTEMY Kak 3aKOHYEHHYI0 U (DYHKLMOHAMNbHYIO LENOCTHOCTb. TeM He MeHee, Tak
KaK OLeHWUTb BCe NOAXOAALLME C TOUKN 3peHUA UMMYHOSOM MU NapaMeTpbl B pamKax 04HOro uccneqoBaHus Tok-
CUYHOCTU UMM UMMYHOCYNPECCUM He ABNSAETCS BO3MOXHBIM, HeobxoaAUMO onpeaennTb Haubonee BaxHble Na-
pameTpbl MPOrHO3UPOBaHUS W BbIOpaTb NpaKTUYECKWid noaxod AN OUeHKA WMMYyHOCynpeccun Aans
KOHKPETHOro areHTa.

Tak kak obLiee HegomoraHue YenoBeKka Takke BNMsieT Ha UMMYHHYIO CUCTEMY, HanM4Me UMMyHocynpec-
CcUM NpuUsHaeTca NP 0BHaPY>KEHNU UMMYHHBIX U3MEHEHWI NP YpoBHE [03bl, He BbI3bIBaKOLEeM ABHON obLen
TOKCUYHOCTW. Takum 06pa3oM, UccnenoBaHUe UMMYHOCYNpeccuy fydlle NPoBOANTL B pamKax UccreaoBaHus
obLei TOKCUYHOCTU, TaK Kak Takoe UccneaoBaHne UCMoMNb3yeT AnanasoH PasNuyHbIX 403 areHTa U oueHusaeT
BCE OCHOBHbIE CUCTEMbI OPraHoB.

Ona o6HapyxeHna obLuei TOKCUMHOCTU XMMUYECKUX BELLLECTB nocre NoAoCTporo Bo3AeNCTBUA HeAaBHO
6b1no npuHaTo OECD 407, [1], BkntovatoLee HECKOITbKO MMMYHOTOKCUKOMOrMYECKUX NapaMeTpos ANns onpeae-
neHna UMMYyHoToKeudeckoro addpekTa uccnegyemoro cocraea.
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Ta6bnwunuya 2—MNpumepbl BUAOB MCCIIEA0BaHUIA M NPU3HAKOB MPY OLIEHKE UMMYHHBIX PeaKLuii

Hecneunduveckue npobsl

AMMyHHBbIE Cneuuduueckue
eakumm npob6bi
pearu P Pactopsiemsie ®deHoTUNMpoBaHue Apyroe®
meauMaTopsl
TkaHb/BOCNaneHne | MmnnaHTtat/cnCTemHbIN He npumennmo Mapkepbl knerto4- AHanns macchbl
ISO 10993-6 n ISO 10993-11 HOW NOBEPXHOCTU opraHa
l"'ymopanbHbIn MMMyHHble npoGbl  (Hanpu- | KomnnemeHT (Bknio- | Mapkepsl knetoy- —
oTBET mep, ELISA) Ha peakumio aH- | yas aHacmnaTtok- | HoM NOBEePXHOCTH
TUTEN Ha aHTWUreH nnioc aab- | cuHbl C3a n C5a)
toBaHT” MmmyHHbIE
KOMIEKChI
TpombounToobpasyiowme
KINeTKn
Mponudepaums numooumnToB
AHTUTENO3aBNCUMMAas KIeTOou-
Hasi ULUTOTOKCUYHOCTb
MaccymBHas koxHas aHadu-
nakcusi
Mpsmas koxHas aHadmnakens
KneTouHble oTBETHI — — — —
T-numdouuTsl Tect makcummusaumm Ha mop- | UntokmHoBele  npo- | Mapkepbl knetou- —
CKMX CBUHKax ¢dhunn, xapakrepHble | HOM MOBEPXHOCTU
ans noarpynnbl | (MOMOLHWKM 1 Ly-
J’:A;(CLHI:SJ:pOGa Ha nMMpoy3 T-numdpouutos (Th1, | TOTOKCUUHbIE
Th2) T-numdoumnTbl)
MecTHas peakums Ha NOAKOX-
Hoe BBeAeHue npobbl Ha yxe
MbILLIN
Mponugepauusa numdcoumnTtoB
CmewaHHas peakums numdo-
LUMTOB
NK-kneTtku LinToTokcnuHocTe onyxonen | He npumeHumo Mapkepbl KneToy- —
HOMN NOBEPXHOCTU
Makpodaru darounTtos LnTokmusl (IL1, TNFa, | Mapkepsl MHC —
W apyrme MOHOUMNTbI IL6, TGFB, IL10,
MosBNeHne aHTUreHoB J-MHTEphEPOH)
HeHapuTHble MosBneHne aHTUreHoB K He npumeHnmo Mapkepbl kneToy- —
KINeTKu T-numdountam HOWM NOBEPXHOCTU
BackynsipHble sHOO- | AKTMBaUMSA — — —
TenunarnbHble KIeTKM
"paHynoumnTsl Herpanynsums XeMOoKWHbl,  Bunoak- | He npumenumo Lntoxumuns
(6a3odunel, TUBHbIE aMWHbI, BOC-
darounTos
303MHOMUIbI, nanuTenbHble LUWTO-
HenTpocunbl) KWHbI, SH3UMbI
ConpoTusnsemoctb | ConpotvensiemocTb 6aktepu- | He npumernmo He npumeHnmo —
K opraHuamam SIM, BUpYCaMm M1 OrMyXxorsm
KnuHnueckne He npumeHumo He npymeHnmo He npumennmo Anneprus, KoxHas
CYMNTOMBbI ChlfMb, KpaNMBHULA,

agema, numdage-
HOMNaTusg, Bocnane-
Hue

a CyLWeCTBYHOT XKMBOTHbIE MOZEIIM HEKOTOPLIX ayTOMMMYHHbIX 3a60MneBaHuii YenoBeka. Tem He MeHee, perynsipHble
ncecneaoBaHnsa MHAYKUUKM ayTOMMMYHHbBIX 3a6oneBaHnin matepuanamm/maaenusiMm He pEKOMEHYTCS.

b Hanbonee 4acto ncnonbayemble uccnepgoBaHusi. Cneuundudeckmne npobbl 06b6i4HO Gonee BaXHbI, YeM NpoGbl Ha
pacTBOpsieMble MeauaTopbl UM OEHOTUNMPOBaHUE.
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6.4 UMMyHOCTUMYRNALMA

UMmyHocTMMynsiLums, B 6ONbLUMHCTBE Criyyaes, He NMpUBOANT K CHVXKEHHON CONPOTUBNSAEMOCTU UHGeK-
LIOHHbIM 3260MeBaHNAaM; BMECTO 3TOM0 UMMYHOCTUMYNSILIMS MOXET UMeTb NocneAcTBUA B nnaHe o6ocTpeHus
CYLLECTBYIOLMNX anneprmyecknx Unm ayTouMMYHHBIX SIBMEHUIA.

Mpobbl, ncnonbayemble Ans 0bHapyXeHUs UMMYHOCYnpeccuy, 0bbINHO Takke NoaxoasaT AnA obHapyxe-
HUSt UMMYHOCTUMYNSILMK. JTydwinm cnoco6oM nccnefoBaHua NocneacTsuiA BO3AeNCTBUA areHToB, O KOTOPbIX
N3BECTHO, YTO Te HecrneunUIHO CTUMYIUPYIOT UMMYHHYIO CUCTEMY, ABISIETCA UCMONb30BaHNE XUBOTHBLIX MO-
Aenei ¢ MHAYKLMEN B HAX anneprin unmM ayTouMMyHHOCTU. Kak U Mogenu conpoTUBSEMOCTU K OpraHM3MaM,
MoAeny anneprun n ayToMMMyHHOCTHI, Kak NpaBuIio, A0CTaTouHO rpoMo3aku. O6LenpuHATBIX Moaenen Ha Xu-
BOTHbIX 4151 UcCneaoBaHus anneprum 1 ayToMMMYHHOCTU, NMO3BOSSAIOLLMX 3KCTPAMNOMSLMIO AaHHbIX, MONyYeH-
HbIX OT XXMBOTHbIX, Ha YernoBeKa, He CyLLEeCTBYeT.

Kpome MMMYHOCTUMYNMPYIOLWMX Ka4ecTB caMoro marepvana HeobxoaMmo Takke paccMoTpeTb UMMY-
HOCTUMYNMpYOLLEE BNSIHWE MOCTOPOHHUX areHToB, TaKMX Kak NMporeHbl, kak 0603Ha4YeHo B npunoxeHun F
ISO 10993-11.

6.5 NnepuyBCcTBUTENBHOCTL

AreHTbl MOTYT BbITb ONO3HaHBI UMMYHHON CUCTEMON MO X aHTUreHHbIM cBocTBaM. Kak TakoBble, areH-
Tbl MOTYT OEeWCTBOBaTb Kak annepreHel, BKAOYAs rmnepyyBCTBUTENbHOCTb. CaMbiMUM pacnpocTpaHeHHbIMA
hopmamm runepyyBCTBUTENBHOCTHU SIBASIOTCS MMNEepYyBCTBUTENbHOCTL 3aMeaneHHoro tuna (tun IV) v runep-
YYBCTBUTENLHOCTb HEMeaAneHHoro Tuna (tTun 1). ins runepyyBcTBUTENBHOCTU TUNA | He cylLecTBYeT HaeXHo-
ro NPOrHO3UPYIOLEro UCCrneaoBaHus.

Mnep4yBCTBUTENBHOCTL 3aMeAIeHHOro TUNa COCTOMUT U3 KITETOMHBIX BOCTANUTENbHBIX aHTUreH-creumy-
PUYHBIX OTBETOB. PekoMeHaaLummn no uccrefoBaHuio runepyyBcTBUTENLHOCTU coaepxaTea B ISO 10993-10.

IgE cnyxuT nocpegHWKOM rnepyyBCTBMTENbHOCTU HeMedsieHHoro Tuna. [nsa BbisiBNeHUs BbipaboTku
cneumndpmruecknx IgE moxeT 6bITb BbIBpaHO Heckornbko MeToaoB. Knaccuyeckue onpeaeneHyst MUHOYKUUMKU Tu-
nepyyBCTBUTENbHOCTM HEMEAMEeHHOro TUna BKMoYaloT B cebs onpedeneHve naccMBHOW aHadunakcuu.

6.6 AyTOMMMYHHOCTb

OK30reHHble areHTbl MOryT U3MEHATL KOMMOHEHTHI OpraHuaMa Takum 06pasoMm, YTo UMMyHHas cucTeMa
BOCMPUHMMAET WX KaK YykepodHble. Takue ycnosusa, Kak npasuno, TpebyloT o4eHb cneumniHbIX KoMBUHaUmin
aHTUTEeH — aHTUTENO; OMbIThbl Ha XXUBOTHBIX NoKasasnu, YTo ayTOMMMYHHble 3a60NeBaHus B BbICOKOW CTeneHn
reHEeTUYECKU 3aBUCUMBI. Takum oBpasoM, ManoBepoATHO, YTO ayTOUMMYHHbIN NOTEHLMan MoXeT BbiTb 0BHa-
PYXEH MyTeM oBLLMX TOKCMKOMOTMYECKUX CKPUHUHIOBBIX Npo6.

OBLWEeNPUHATLIX MoZerel Ha XMBOTHLIX AN UCCNEeAOBaHNA anneprum U ayToUMMYHHOCTU, NO3BOMSAIO-
LUMX IKCTPanonMpoBaTh AaHHbIe Ha YenoBeka, He CyLlecTByeT.

Bbina npeanoxeHa Mogenb uccnefoBaHust o NPOrHo3y ayToummyHHoCTU. OHa siBnsieTcs moauduKaumeit
npoBbl Ha MoaKoNeHHoM NuMdaTu4eckom yarie. Mpu 3ToM onpeaeneHun NponudepaTUBHLINA OTBET ApeHUpye-
MOTO NMUMATUYECKOro Yana CYUTAETCA NPUSHAKOM UHAYKLMW CeHCUBUNU3aLmm, BKo4aa ayTOUMMYHHOCTb. [lo-
GaBrieHMe K TecTy, COCToAlee U3 OAHOBPEMEHHOMO BBeAeHUA T-3aBUCUMbIX U T-HE3aBUCUMBIX aHTUreHOB
(@HTUreHoB-pernopTepoB), NOBLICUIO 3HAYMMOCTbL UCCREAO0BaHUA, Tak Kak OHO Tenepb NO3BOMAET onNpeaenuTL
OTBETHYIO peakuuio, UHAYLUMPOBAHHY0 Heo-aHTMreHamu. Tem He MeHee, NpoGa HyXaaeTca B AanbHelem
YTBEPXAEHNM.

7 JKcTpanonAuuAa AaHHbIX AOKNMHNUYECKUX MCNbITaHUI

Mpobnema akcTpanonAUMKN Ha YenoBeka AaHHbIX, NONyYeHHbIX Ha XXUBOTHBIX in Vitro, ocnoXxHeHa UMMmy-
HOMOrMYeCKon U3BLITOYHOCTLIO /UK 3aNacoM, XapakTepHbIM Arst UX UMMYHHOW cucTeMbl. Mo3ToMy MMMYHO-
Tokcukoriormyeckue 3pekTbl MOTYT He oKasaTb BMUSIHASL HAa COCTOsHWE NabopaTopHbIX JKUBOTHBIX.
WccnegoBaHus Takke 0CNOXHEHbI HEOBXOAMMOCTBIO UCTONb30BaTh 0CObble TeCTbl B 3aBMCMMOCTU OT MecTa
uccneaoBaHnsa (HanpuUmep, CUCTEMHBIN, NErOYHbIA, KOXHBINA) U OT MHTEpeCYIoLen UIMMYHONaTonorMm (To ecTb
rMNepyyBCTBUTENBHOCTL, UMMYHHAA perynaumsl, ayToMMMYHHOCTb UMW BOcnaneHune), npuyem nocrnegHee
ABNeHue He 0603HaYeHO B TPAAULIMOHHOM 0bLLIEM UCCNeAoBaHUN TOKCUMHOCTU.

Yny4ieHHoe NoHUMaHNe KNeToUHbIX, MOSIEKYIIAPHBLIX U FeHETUYECKMX NPOLIeCCOB, YHaCcTBYIOLLMX B co3aa-
HWN COOTBETCTBYIOLLMX UMMYHHBIX OTBETOB U MMMYHHBLIX MeAUaTopoB, 3a[eNCTBOBaHHLIX B 3TUX npoLeccax,
npeaocTaBUNo BO3MOXHOCTb ANA UCNONb3oBaHus bonee pauuoHanbHbIX U UHPOPMAaTUBHBIX UCCMEAOBaHUIA.
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MpunoxeHne A
(cnpaBoyHoe)

HakonneHHbIA onbIT

A1 UmmyHonorus

MMMyHHasi cuctema NpegocTaBnsaeT 3alumTy OT areHToB, YrpoXatoLmX 330POBbI0 YErnoBeKa, B 3Ha4UUTENbHOW Mepe
OT MHPEKLMOHHbIX areHToB, Bbi3blBAOLWMX 3aboneBaHusi, HO TaKKe M OT APYrUX areHTOB B OKpY)XaloLwewn cpeae u OT Heo-
nnasun. OHa JeiicTByeT NocpeacTBOM TakMX MEXaHU3MOB, K&K MMMYHHbIN HAA30p U BbipaboTka UMMYHOrMo6ynNMHOB, Ln-
TOKMHOB W WHTepnelknHoB. OHa 3awmuwaeT OT HOBbIX HEOMNNacTUYecKUX KIeTOK WM perynupyeT romeocras pocra
NerkouMTOB. OTO BbICOKOPa3BUTas CUCTEMAa OPraHoB, YbM PyHKLMK 0GecneunBaoTCs ABYMS OCHOBHBIMU MEXaHU3MaMM.
MepBbIM SIBNSIETCS HECMEUUMUHECKUI MeEXaHn3M, He TpebyoLWwuii NpeablayLLEero KOHTaKTa ¢ MHAYLUMPYIOWNUM areHTOM U He
umerLwmi cneundnHHoCTU. BTopbiM siIBNsieTCst cneuuduyHbIn v aganTUBHBIA MEXaHWU3M, HanpaBneHHbIN KOHKPETHO
NpOTUB ONpeaeneHHoro areHTa. A eKTUBHOCTL aaanTUBHOW CUCTEMbI 3aBUCUT OT BPOXAEHHBIX CUCTEM (HaNpUMep, OT
KOMMI€MEHTHON, KoarynsiumoHHoW u bubpuHonuTnyeckon cuctem). OHa Takxke 3aBUCUT OT peakuui aHTUreH — aHTuTe-
no, T-NMMOOUNTOB, ULMTOKUHOB Y XEMOKVHOB.

MoOHOHYKNeapHble harouuTsl (T. €. MOHOLUTLI KPOBW M Makpodary TKaHu), rpaHynoumTbl U TMFaHTCKNE KNeTKU MHO-
POAHLIX Ten ABMATCS haroLUTUPYIOWMMK KNeTKaMmu, 3a4eNCTBOBaHHbIMY B HeCcneLundUyHON pe3ncteHTHocTu. Jlumdo-
MOHble KMNeTKM, Makpodhar U UX LUUTOKMHbI 3a4eCTBOBaHbl B PasfMYHbIX acrnekrax cneuuduyvHon pe3nCTEHTHOCTH
opraHuama. NMononHeHne n 0BHOBMNeHNe KIEeTOYHbIX SN1IEMEHTOB UMMYHHOW CUCTEMBI SIBMSIETCA OCHOBHOW 3agaqven Num-
honaHOM TKaHU M NPONCXOANT, B OCHOBHOM, B NEPBUYHbIX NMMMMOUAHLIX OpraHax (KOCTHbI MO3F, TUMYC).

B-knetkn npogyumpytoT B-numdouutsl, koTopble AnddepeHumpyoTcs B Nna3maTuyeckne KNeTkn, Bbigensiowme
aHTUTena co crnocobHOCTLIO CBA3bIBaTE cneundunyeckne aHTureHsl. Ha paHHen cragum aucddepeHumaumm B-knetkm umelot
TOIMBKO KINEeTOUHO-HanpaBlieHHbIE aHTUTENa, KOTOPbIE MOTYT CBSI3bIBATLCSA CO CreundUUECKUM aHTUIFEHOM, HO He BbIAENsIoT
B MNIa3My HUKaKUX pacTBOpuMbIX aHTuten. [ns ganeHenwen guddepeHumaummn B-kneTok B mNasMeHHbe KNeTKU AOMmKeH
NPOU30WTU PRI BaXXHbIX NMPOLECCOB. AHTUIEH YCBaMBaETCS KIETKOMW, U MPOXOANT AUreCTUBHBIN Npouece. PparmeHTsbl yCBOEH-
HOro aHTUreHa 3aTeM CBA3bIBAKOTCS CO CNeLmnanuavpoBaHHbIMU MOTIEKYTNaMU, YENOBEYECKUM NEVKOLMTAPHBIM aHTUFEHOM
(HLA), KoTOpble 3aTeM HanpaBnsAlTCA Ha NOBEPXHOCTb B-numdouuTta n mKCMpyloTcst Ha ero NOBEPXHOCTW.

T-nMpoOUUTLI UMEIOT UMMYHOITOTMHECKUN crieLndUYHbIe PeuenTopsl, KOTopble pacnosHatot monekyny HLA v ces-
3aHHbIE C HEW aHTUreHHble PParMeHTbl M CBA3LIBAIOTCS ¢ HUMK. [PU MHOTMX MMMYHHBIX OTBETax TpebyeTcs B3anmoaen-
ctBue B-knetok ¢ T-kneTkamu ansi 3aBepLUeHus Bcex cTaguin ux auddepeHumaumm B nnasMeHHble KNeTky, Bolgensiowme
aHTuTena.

Mpu akTMBaUMK T-KNETOK NOCeAHNE BblAENAI0T CEPUI0 LIUTOKMHOB, CAYXALMX XMMUHECKMMU MHAUKaTOpamMm, SIBNS-
OLLMMUCS KPUTUYHBIMK NPU MOGMNU3aLMK U Meamaummn BocnanuTenbHbIX U UMMYHHBIX npoueccoB. OHM NpeocTaBnsioT
aKTVMBMPYOLLME U MHIMOUTOPHbIE CUrHambI, MPOM3BOASLLUE OTPOMHBIA 3PEKT Ha APYrMe KNETKM UMMYHHOW U FEMONo3TH-
YEeCKON CUCTEM U B COEAMHUTENBHOW TKaHW. Takum 06pa3om, creundUHbBIN UMMYHHBIN OTBET CIYXUT MHMLUMaTopoM 6aso-
BbIX 9PPEKTOB, TaKMX Kak BOCraneHue, CBepThiBaHne, (hMBPUHONN3 U aKTUBALUS BAaCKYNSPHbLIX 3HAOTENWANbHbIX KNETOK.

AganTuBHasi UMMYHHas CUCTEMA MOXET pearvpoBaTh Ha NPOHMKAIOWMIA OPraHN3m UK areHT Crneayiowmmm pasnuy-
HbIMM NYTAMMK:

a) rymopanbHbIii UMMYHHbIN OTBET, BKIIOUAOWWIA peakumio aHTUreH — aHTUTENO Ha NoBepXxXHOCTU BakTepui, BUpY-
COB, W.T. 4.;

b) kKneTouHbIi UMMYHHBIV OTBET NPOTMB aHTUIEHOB NOCPeACTBOM T-NMMMOUUTOB, MakpoharoB 1 MOHOLIMTOB.

9T ABa pa3nuuHbIX MEXaHW3Ma MOryT AeVCTBOBaTb OAHOBPEMEHHO M B3aumogencTeoeaTte. O6a nogpasymeBaioT
OeATenbHOCTE NMaoLMTOB. B-nuMmdoumnTsl ¢ peLentopamm ummyHorno6ynuna (1g) antdepeHumpyioTcs B nasmeHHble
KIeTKW, KOTOpble 3aTeM BolpabaTeiBaloT aHTUTENa, cneuuduyHbie K 06HaApY)XeHHOMY aHTureny. Mocne cBA3bIBaHWUA aHTW-
reHa T-KrneToYHbIM peLenTopoM, T-NMMMGOUNTLI CTaHOBATCSI aHTUreH-crneundUHbIMKU T-KNeTKaMmn, KOTOpbIE MOTYT NPOU3-
BOAWUTb Pa3nnyHbie BUAbLI LMTOKMHOB B 38BUCUMOCTH OT OBHapY>XeHHOro aHTUreHa.

A.2 UmmyHOTOKCHKONOIUA

BaavmogencTBre ¢ UMMYHOTOKCUYHBIM areHTOM MOXET U3MEHUTb XPYNKOEe PaBHOBECUE UMMYHHON CUCTEMbI, YTO
MOXET NPUBECTU K HEXENaeMbIM pesynbTatam, TakMMm Kak:

- UMMYyHOCYNpeccusi, BedyLuasi K U3MEHEHVSIM B 3aLLMUTHBIX MEXaHU3Max OpraHM3ma NpoTWB NaTOreHOB UNW HEONNa3uK;

- anneprvs;

- 2y TOUMMYHHOCTb.

TepMUH «MMMYHOTOKCHYHbIV areHT» (Janee — areHT) ucnonb3yeTcs Ans 0603Ha4YeHUs XMMUYECKUX BelecTB (Ha-
npumep, NekapcTBeHHbLIX NpenapaToR) MK BUONOMMYECKMX MOSIEKYN, BKMIOYas NPOAYKTHI UX Aerpagaumm U, B HEKOTOPbIX
cnyJasix, pusnyeckue aktopsl (HanpymMep, pagvaumio). B KOHTEKCTe HacTOoSIWEro CTaHAapTa Takue areHTbl BKNIOHaloT B
cebsi maTepuansl, UCNONb3yemble B NPOVM3BOACTBE MEAWULMHCKUX U3LENUIA, WM XMMWUYECKNE BELECTBa, NPUCYTCTBYI0-
Wye B MEAMUMHCKMX U3OENUsX B BUAE OCaaKOB.
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MMMYHOTOKCUYHOCTb MOXKET NPUHMMaTh HECKOMBKO POopM, BKITHOYas:

a) noBpexageHvie nnNu HyHKLMOHAINBHOE HapyLLUeHUe 0gHOTo Unv 6ornee KOMMNOHEHTOR MMMYHHOI CUCTEMBI, TaK YTO
NWMMYHHasA beHKLI,VIH nogaeneHa u HopmarnbHasa Pe3NCTEHTHOCTb OpraHn3mMa HapyleHa;

b) ctumynsumio cneundUYHbIX UMMYHHBIX OTBETOB XMMUYECKMMU BELLLECTBAMM MU NMPOTENHAMW, KOTOPbIE BIEKyT
3a cobon pasBuTHe CEHCMOUNM3aUnmn 1 annepruieckoro 3abonesaHus;

C) NpoBOLMPOBaHMeE, NPsIMOe NN KOCBEHHOE, ayToarpecCMBHbIX OTBETOB, BEAYLLUMX K a8yTOUMMYHHOCTU U 2y TOUM-
MYHHOMY 3a6oneBaHuio.

B cnyyae MMYHOTOKCUYHOCTW, BBMAY NPSIMOIO BMUSHWUS HA MMMYHHYIO cucTeMy, obLiasn unm mectHas (Hanpumep,
KOXHas!, NEro4Hast) UMMyHHasi CUCTeMa CTaHOBUTCS MULLEHBIO ANA areHTa, u pe3ynbTaToM MOXeT CTaTb NOBbILWeHHasn Yac-
TOTa BO3HUKHOBEHWS UMK CTeMNeHb Cepbe3HOCTU MHMDEKLMOHHBIX 3aboneBaHni unv Heonnasun. Hanpumep, B peaynbtaTe
BUPYCHOW uHdeKummn dnwtenHa — bappa moxeT pasentbes B-kneTouHasa numcoma, a BO3gencTeme ynbTpadnoneToBo-
ro o6ny4eHus — NPUBECTU K Paky KOXM UMMYHOMOZABMNEHHbIX NocnenepecagoYHbIX nauneHToB. [NpsaMas UMMYHOTOKCHY-
HOCTb, Bedylasi K akTMBauuu Unu nogaeneHntd UMMYHHOW CUCTEMbI, TaKKe MOXET BMUSITb H8 MMMYHHblE OTBETbl Ha
aHTUreHbl, He CBSI3aHHbIe C UMMYHOTOKCUYECKUM areHTOM, U, TakuM 06pa3om, BNUATL Ha anneprm u ayTOMMMYHHOCTb, Ha-
npvmep nytem o60CTPEHNS 3TUX OTBETOB.

MMMYHOTOKCMYHOCTE Takke MOXeT pa3BuTbCst U3-3a KOCBEHHOTo addpekTa. Hanpumep, BonyaHka, Bbi3aBaHHas mma-
panuanHom, obpasyeTcsi BCNeACTBME BMFAHUS HA KOMINIIEMEHTHYIO CUCTeMy, BedyLUero K HeaocTaTKy KOMMNeMeHTa.

Takmm 06pazom, MUMMYHOTOKCUHHOCTE MOXET ObITh Bbl3BaHa apdeKTOM areHTa B pas3nmnyHbix obnactsx, B UMMYH-
HON NMBO reMoNO3TUYECKOW CUCTEMaX UMW B COCTABISIIOWMX 3TU CUCTEMbI 3BEHBSIX.

MMMYHOTOKCMHYHOCTE Takke MOXeT pa3BuTbCs B peayrnbTaTe MHAYKLMM N MogudmKaLmMm areHToM AenTernbHOCTM
MMMYHHOIN cucTembl. Hampumep, B cnydae anneprum UMMyHHas cucTema pearvpyeTt Ha XMMUYeckue ranteH-mpoTenH
KOHBIOTaThl UMK COeAMHEHMSI C BbICOKON MOMEKynsipHOWM maccoi. Hanbonee BeposiTHbIMW NOCNEACTBUSIMU ANSA 300POBbS B
pesynbTaTe peakumny Ha COeAUHEHUS C BbICOKON MONEKYNAPHOW MacCcomn ABNAIOTCA anneprum gbixatenbHbiX NyTen (Hanpu-
Mep, acTMa, PUHUT), XenyAoYHO-KULLEYHbIe annepruy unv annepruveckuin KOHTaKTHbIV gepMaTuT.

AyTOUMMYHHOCTb MOXET Ppa3BUTbCA B Pe3ynbTaTe MHAYLUPOBaHHOIO areHTOM U3MEHEHUS B TKaHAX OPraHnu3ma, 3H-
OOKPUHHON OYHKLMM MU UMMYHHOW perynsiummn. AyToMMMyHHble 3aboneBaHus sBnsAoTcs 3aboneBaHnsamm UMMYHHOW ae-
perynsiuuy, nNposBRAACILMMUCS NyTem BbIpaboTkM aHTUTen K «cebe/cBOMM» unM MOaUdUUMPOBaAHHBIM  «CBOUM»
aHTureHam nubo nyTem paspyLueHusi Tkanu T-numdoumTamm unm makpodaramu, pearupyowmmm Ha S3HAOFEHHbIE ayTOaH-
TUreHbl. AyTOMMMYHHblE 3aboneBaHusi He 06a3aTenbHO PasBUBaIOTCS B pedynbTaTe ayTOMMMYHHOCTU. ATEHTbI MOTYT CBS-
3bIBaTbCs C MNPOTEMHAMM TKaHUW WM CbIBOPOTKM, U WMMMYHHbI OTBET MOXeT BblpabarbiBaTbCA NPOTUB TaKuX
MO,EI,VICbVILI,VIpOBaHHbIX ayTOaQHTUIEHOB, BEA K NOBPEXAEHUIO UNN MBenn KIeTok. MMMyHOTOKCVHHOCTb, BeayLwas K rmnep-
YYBCTBUTENBHOCTU U @y TOMMMYHHOCTU (UIMMYHHOW Aeperynsiuym), 06bIMHO IEMOHCTPUPYET BbICOKYIO CTeneHb Bapuabens-
HOCTU cpeau nauneHToB, U ee, No nNpu4nHe BUOOBbIX OTﬂVlHVIﬁ, CINOXXHO BOCNpPON3BECTU B MOAENAX HA XKUBOTHbIX.

MaToreHHble cTaanm, BeayLLMe K ayTOUMMYHHOWN peakLum, [10 KOHLA HE NMOHSATLI; TEM He MeHee, Gbinuy YeTko onpese-
NeHbl HEKOTOPblE BaXXHble CbaKTOpr, BKIlQ4asa cneayowme:

- FTeHeTn4eCcKasa CTpPyKTypa,

- norn,

- BO3pacT;

- BO3JEeNCTBME OKPYXAIOLWEN cpeabl.

MpwnmedaHwu e — MaeHTMOULUMPOBAHb HEMHOIUE areHThbl OKPY>KaIoLWEN cpefibl, HO OHU MOTYT BKIIOYaTb HEKO-
TOpble UHEeKLMN.

MpuaHaHo, NO MeHbLUelH Mepe, YeTbIpe MEXaHU3MA MHAYKLMM ayTOMMMYHHOIO 3ab0neBaHus:

- CKPbITbIE AHTUrEHbI, T. €. 0BbIMHO BHYTPUKIETOUHbIE CYOCTaHLMK, MPU3HAHHBIE YYXXePOAHbLIMY NPY 06HapYKeHUw;

- ayTOaHTUreHbl, CNOCoBHbIE CTaTb UMMYHOTEHHLIMW B PE3YNbTaTe XMMUUYECKOTO, (ON3NHECKOro UIM BUONorMuecko-
ro U3MeHeHus!;

- YyXepoaHble aHTUreHbl, CNocobHbIE MHAYLMPOBATh UMMYHHbIA OTBET, NEPEKPECTHO Pearnpyiowmin ¢ HOPMaribHbI-
MU ayTOAHTUIEHaMK;

- MYTaUMOHHBIE N3MEHEHWS], CNOCOBHbIE NPOMCXOAUTE B UMMYHOKOMIETEHTHBIX KIETKaXx.

Heo6xoanmo 0TMeTUTb, 4TO Aeperyrsiiusi UMMYHHOWM CUCTEMbI, cama no cebe He BeyLas K MHOYKUMM ayTOMMMYH-
HOCTU, MOXET NOBMNATL HA NPOABIEHUE YXKE UMEIOLLEIHCS NIaTeHTHOW ayTOMMMYHHOCTM.

PasHnua mexay NpAMON TOKCUUHOCTHIO M TOKCUMHOCTHLIO BCIEACTBME MMMYHHOIO OTBETA HA COEAUMHEHUE B HEKOTO-
poli cTeneHn UCKyccTBEHHA. HeKoTOpble COEAUHEHUSI MOTYT OKa3biBaTb NPSIMOE TOKCUYECKOE BO3AENCTBUE HA UMMYHHYIO
cucTemy B QOMNOSTHEHWE K MHAYKUMM CNeumdnyeckoro MIMMYHHOIO OTBETA. TSKENbIE METASIbI B UCCIIeA0BAHNSIX HA XXMBOT-
HbIX, HANPUMep PTYTb, NPOSBNSAIOT UMMYHOCYNPECCUBHOE JEACTBUE U BbI3LIBAIOT MMIMEPUYBCTBUTENBHOCTL U ayTOUMMYH-
HOCTb.

A.3 NocneacTBna N3MeHEHM MMMYHHOW CUCTEMbI ANA 300POBbA YenoBeKa

MoTeHunan n3aMeHeHW B UMMYHHOW CMCTEME K HEFaTUBHOMY BO3AEMCTBUIO HA 340POBbLE YeroBeKa SIBNsieTCs pacTy-
e Hay4yHon 1 obuecTBeHHON Npobnemon. PasnuuHbie TeCcTsl B pe3ynbTaTte uccrnefoBaHui 4OOPOBONbLEB UK Cryyaii-
HOro BO3AEMCTBUA NMOKa3anu, |YTo HEKOTopble areHTbl 4EMOHCTPUPYIOT MMMYHOMOZYNUPYIOLWME CBONCTBA B OpraHnuame

9



roCT ISO/TS 10993-20—2011

venoeeka. Tem He MeHee, NOJTHbIN Bronormyecknii 3HheKT 3TMX M3MEHEHNIN He Gbin CTPOro OTpaXKeH JOKYMEHTanbHo. ToT
haKT, YTO HE3HAUMTENBHAs UMMYHOMOZYISILIMS B OPFraHW3Me MOXET MMeTb KNMHUYECKOE 3HaYeHUe, NoATBEPXAAETCA CHU-
XKEHUSMW TUTPa BakUMHALUWMA B CBSI3M CO CTPECCOM U y4alleHUem CUMNTOMOB MPOCTOrO repreca nocrne BO3aencTBus
yNnbTpachnoneToBoro uanyyeHusi. Pesynstat nMMyHogeduumTa, BoI3BaHHOTO MEAULMHCKMMU CpedcTBammu, MOXHO Mon-
HOCTbIO OUEHWTL MO NOBbILWEHHOMY YMCIY MHEKUMOHHBIX 3a60rneBaHui (0cobeHHO BbI3bIBaeMbIX ONMOPTYHUCTUHECKUMM
natoreHamu) ¥ HeonnacTuyeckux 3abonesaHuin onpeaeneHHbIX BUAOB, HabnogaemblX Npy UCNob30BAHUU UMMYHOCYT-
PECCHBHBIX areHTOB 1151 KOHTPOSI PeakLMn OTTOPXKEHUS TPaHCNIaHTaToB.

MHorve N3 UMMyHHbIX U3MEHEHUI, HabnoaaemblX B OpraHnamMe YernoBeka nocre Bo3AencTBUsi UMMYHOMOZYMPYHo-
LLMX areHToB, MOTYT GblTb Mano3amMeTHbIMU U BPEMEHHBLIMU, a BbISIBIIEHWE UX BITIMAHWA Ha 300POBbE — CMOXHbIM. B cTpyk-
Type U OYHKUMAX UMMYHHOW CUCTEMbI MOTYT BbITh U3MEHEHMS!, HO OHW MOTYT He BbI3BaThb SIBHbIX KITMHWYECKUX NOCNeACTBUN
Ans 300pOBbs BBUAY AENCTBUA KOMMEHCATOPHBIX MEXaHW3MOB. JTO NogpasymMeBaeT, YTo CyObeKThl BO3AENCTBUA MOTYT He
AeMOHCTpUpoBaTh sSIBHOTO 3hdeKkTa Ha 300pOBbe, HO TakoBble 3 MEKTEI MOTYT NPOSIBUTLCS B NOBLILIEHHON NOABEPXKEH-
HOCTU 0BLWMM 3aboneBaHnaM. Takum 0Bpasom, BNUsiHWE Ha 340POBbE MOXET GbiThk BbISIBNIEHO Ha YPOBHE HACENeHUs, Ha-
nprvMep B Ka4eCTBe NOBbILLIEHHON pacnpoCTPaHEHHOCTH anneprum n o6LWmMX MHPEKLUMIA, TaKMX KaK PUHWUT, TPUNM U CPeaHUi
OTUT. DTN 3D EKTEI MOTYT OCOBEHHO NPOSIBUTLCS B TAKUX NOAMPYNNax HaceneHusl, Kak AeTy U NOXUIbIE NI0AM, TakK Kak OHW
Hanbornee NoaBepP>KeHbl PUCKY BO3AEWCTBUA MMMYHOTOKCUYHBIX areHTOB.

HononHuTenbHo HeobBxoaMMO NPU3HAaTL, YTO MMMYHHBIM CTaTyc HaceneHus YpeaBblvaiiHO pasHopodeH. Boapacr,
paca, non, 6epeMeHHOCTb, CTPECC M CMOCOBHOCTL CNPaBNATLCS CO CTPECCOM, COMNYTCTBYHOLLME 3a60NeBaHusi U UHDEKLMH,
cocTosiHMe NUTaHusi, TabakokypeHue u gpyrne akropbl 06pasa Xn3Hu, BO3AENCTBUE NEKAPCTB U CE30HHbLIX OTNUYUIA CMO-
coBCTBYIOT 9TON HEOAHOPOAHOCTW.

HecmoTps Ha reTeporeHHOCTb M NOBTOPSIEMOCTb, CBOWCTBEHHbIE (PYHKLUSIM UMMYHHOW CUCTEMBI, CHUXXEHUE CMOo-
COBHOCTM MMMYHHOMN CUCTEMBI pearvpoBaTh B MOJNHYI0 CUITy COBEPLUEHHO HEXenaTenbHO, Tak Kak aganTUBHbIe KOMNeHca-
TOPHbIE CUCTEMBI MOMYT NOHaAobUTLCS AN gencteus B 6onee yrpoxatowmx cutyaumsix. C apyroi CTOpoHbI, NOBbIWEHWE
(ocobeHHO ycToM4YMBOE) B AEATENBHOCTU UMMYHHOWM CUCTEMBI BNeYeT 3a COGON puck Gonee cepbes3HbIX NOCNeacTBUM (No-
BpeXaeHue TkaHel, aHadunakcus), BO3HUKaIOLWMX NPy anneprmm n/unm ayTouMmMyHHOCTU. CepbeaHble NoCneacTBus arn-
NEepru4eckux U ayTOMMMYHHbIX OTBETOB, BBUAY BIMUSHUS BHELLHUX areHTOB Ha JenoBeka, 0COGeHHO OYeBWMAHbI Mpu
Chny4asx BO34eNCTBNS XMMUYECKMX BELLECTB M NeKapCTBEHHbIX NpenapaTos.
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Mpunoxenune B
(cnpaBouHoe)

MpakTuka NpUMeHeHUs1 MeaULUHCKUX U3aenuin B KNUHUKe

Mpu 0630pe Hay4HOM NuTepaTypbl (CM. BBeAeHue) 6binu BeISBNEHbI Cneayowme NpU3Hakv NPosIBNEHNs B OpraHna-
Me YerloBeKa UMMYHOTOKCUYHOCTM, BbI3BAHHON PasnUYHBEIMWU MaTepuanamm.

- MNpwn yvactum onpegeneHHbIX Guonormyeckux matepuanoe (HanpuMep, NPOTEMHOB NaTeKkca) NPoOUCXoAAT peakumm
rMnepyyBcTBUTENbHOCTU TUNa |. OTMeualoTes oTAenbHbIE CyYan NPU y4acTUK NNacTUKOB U NONUMEPOB (HanpuMep, akpu-
NOBbIX/aKpUNaToR) U CONEN MeTarmnoB, HanNpPUMep Coneil HUKENA U Xpoma, Takne 3hdeKTbl Takke OTMeYanuch B crnyvae
nNpuUMeHeHUsi amanbramsl B cTomaTonorun. He Bcerga npeacraBnseTcs BO3MOXHBIM BbISIBUTE Pasnuumnsi Mexay «Knaccu-
YECKOW» MNepPUYBCTBUTENBHOCTLIO TUNA | (T. €. onocpepoBaHHon aHTuTenamm IgE) n npsaMeim BO3AENCTBUEM TOKCUYECKON
cybCcTaHUMM Ha AerpaHynsiLmio TYYHbIX KINEeTOK.

- CoobLaeTcsi 0 HECKONbKMX CIy4asix peakuum mnepyyectBuTeNbHOCTH TuNa IV, cBA3aHHON C HU3KOW MONEKYNsp-
HOW MacCOn OpraHUYeCKUX MOMneKyn (Hanpumep, TMypamoB 1 apyrux go6asok/npumecen B natekce, a takke 6ucdenona A
B CBSI3YIOLLMX KOMMOHEHTax Ans 3ybonpoTe3HbiX Matepuanos), U ¢ nnacTukaMu/nonumepammn (Hanpumep, akpunatTamm u
pobaBkaMy K NONUMEPHbIM NOKPBLITUSIM B 3MeKTPoAax KapauoCTUMYNSTOPOR U hopManbaernaom, BoiAenslowmnmes B No-
NIMMEepU3YIOLUXCS CTOMAaTONOMMYECKUX maTepuanax).

- MeTannbl 1 conu mMeTannoB B MEAWLIMHCKMX U3LENWSIX MHOMAA CBA3BLIBAIOT C peakumnen rmnepyyBCcTBUTENBHOCTH
™vna V.

- XpoHuyeckoe BocnaneHne Turna MHOPOZHOIO Tena Kak peakuma Ha UMNNaHTaTbl, COCTOAWME U3 MaTEPUanoB MHO-
rMx BUZOB, Hanpumep NonNu(aMMEeTUICUIIOKCaH) (CUNMKoH), nonu({tetpadnyopoatuneH) (nonuterpadTopaTnneH/NMTHI),
nonu(meTunMeTakpunaTt) u nonmactep. TeM He MeHee, CMOXHO YCTAaHOBUTb NPUYMHHYIO B3aUMOCBA3b MeXAy XPOHUYeC-
KMM BOCTManeHnemM U cepbe3HbIMU OCIIOXXHEHUSIMU, TAKUMU KaK ayTOMMMYHHOCTb, ANS KKA0r0 KOHKPETHOro matepuana.
3ameTHasn dhmbpo3Hasi OTBETHasA peakumsi MOXeT PasBUTLCS NPU UCNOMNb30BAHUN CUITMKOHOB, C KOTOPLIMU Takasi BO3MOX-
HOCTb Gbina o6WNPHO M3y4deHa, HO NocrneAHue JaHHbIe He NMOKa3bIBaloT Kakoro-nmbo cuctemHoro 3abonesaHus.

- B HekoTopbIX cybbekTax nogo3peBaeTcsi UMMYHOCYNPeCcUsl, BO3HWKaOWaAn B pe3ynbTaTe BO3AeNCTBUS onpeae-
NeHHbIX MeTannoB (Hanpumep, HUKeNs u prym). OgHaKko cUCTEMaTUYECKME UCCNEeA0BaHNS, CBA3aHHbIE C MEAVNLIMHCKUMUN
nsgenusaMmu/marepuanamm, peaku.

- HekoTopble KnMHMYeckue oTHeThl (PABHO, Kak M NabopaTopHbie ONbiThbl HA XMBOTHLIX) NpearonaralnT UMMYHOCTU-
MynsiLuMio, 0OCOGEHHO BbI3BaHHYIO ablOBAHTaMM, B CNy4ae CUMNUKOHA, HO 3TO MOXET NPOUCXOAUTb CKopee B pesynbrare
acbdhekTa yaepxaHusi aHTUreHoB (AENOHMPOBAHUSA), HEM U3-3a NPAMON UMMYHOTOKCUYHOCTM.

- AKTMBaLMA KOMINEMEHTa C BbipaboTkOW aHapmnNaToKCUHOB SBNAETCSI PacrpoOCTPAHEHHBIM UMMYHOTOKCUYHBIM
3 eKTOM, CBSI3aHHBIM C TBEPABLIMY MaTepUanamm, BXOAsLWMMMN B KOHTAKT C KPOBbIO (Hanpumep, Matepuanamm Ha OCHOBE
Lenniono3bl, CAHTETUYECKMMM MaTepuanamu marucrpanen ansa remoguanusa, cononumepamu nonuactep/NTPO ana
BaKUMH).

- AyTOMMMYHHOCTb CBSI3blBanach C HEKOTOPbIMU METannamm, NPUMEHAEMbIMU B UMIITAHTUPYEMbIX MEANLIMHCKNX
n3genusix (Hanpumep, ¢ pTyTbiO U 3010ToM). TeM HE MeHee, AaxXe NPV MOAENUPOBaHUM 3a60NeBaHUIA Ha XXKUBOTHBIX CIOX-
HO Nony4unTb yéeauTenbHoe 40Ka3aTernbCTBO TOro, YTO Kakon-nmbo marepuan BuidbiBaeT ayTOUMMyHHoe 3abonesanue (B
OTNN4YME OT N'YMOPAarbHOIo W/unm KNeTo4YHOro ayrToMMMYHHOTO OTBETA).

MnepuyBcTBUTENBHOCTL (TUNOB | M IV) siIBNSeTCA Hanbonee 4acTo OTMEYaeMbIM UMMYHOTOKCUYECKUM 3PEKTOM.
HekoTopble HaTyparibHble NPOAYKTbI JXKMBOTHOIO NPOUCXOXAEHUA ABNAOTCA OAHOBPEMEHHO UMMYHOTEHHBIMW U aKTUBUPY-
IOLLMMU CUCTEMY KOMIINIEMeHTa (Hanpumep, konnareH). [ipyrne marepuvans! (HanpyMmep, KpUCTanIMYeCKUi KBapL 1 yrone-
Hble UMMYHO3ZICOPOGEHTbI, a TaKKe opraHnyeckne Jo6aBkM C HWU3KOMONEKYNAPHOW MAaCCOW) Takke AEMOHCTPUPYIOT
MMMYHOTOKCUUHbIN 3¢pdekT (Hanpumep, akTMBaLUIO CUCTEMBI KOMNNEMEHTA C BbIPAaGOTKON aHaUNaTOKCMHOB M Peakuuio
rMnep4yBCTBUTENBHOCTY TUNA IV COOTBETCTBEHHO).

B Hay4Hol nutepatype Hanbonee pacnpocTpaHeHbl ONUCaHUS CNy4aee U UCCNefoBaHNs HAa HEGOMbWKUX rpynnax.
3ameTHbIMU UCKITIoUEHUSIMU SIBNSIIOTCA Bonee KpynHble KNMHUYECKME CCNEA0BaHUA, AEMOHCTPUPYIOLLME PEAKLUN TMNep-
YYBCTBUTENBHOCTU, HANpUMep, Ha OnpeerneHHble MeTansnbl UK NaTekc, U UCCNEAOBAHUS KEHLLMH C UMMNNAHTaTaMu Mo-
JNOYHOW Kenesbl (KOTOpble, HA HACTOAWMIA MOMEHT, He NPOSABNAIT NPU3HAKOB WMMMYHOTOKCMYHOCTM). 3a 3TuM
MCKIMIOUEHUEM, CUCTEMATUUECKUE UCCIefOBaHNs CNOCOGHOCTM MaTepranoe Ana MeAULMHCKUX U3AENWi Bbi3blBaTb UMMY-
HOTOKCUYECKOE IENCTBUE HA MNIOAEN, KaK NPaBumno, OTCYTCTBYIOT. 3TO 06BACHAET TO, 4YTO coobLeHnsi 06 UMMYHOTOKCHY-
HOCTM, BbI3BAHHOW MEAVLIMHCKMMY U3ZENUsIMU, peako BCTpevatoTes. OTHacTui 310 Takke MoXeT npovcxogutb 6narogaps
ahheKTMBHOMY OTCEBY MOTEHUMANBHO MMMYHOTOKCUYHBIX MaTepuanoB Ha PaHHWX cTaausix paspaboTku nagenus. Pe-
3ynbTarbl TAKUX CKPUHUHIOBLIX UCCMNEA0BaHUIA MOTYT HE NOSBUTLCA B HAYYHOW nuTepartype.
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MpunoxeHne C
(cnpaBo4HOe)

Bnok-cxema uccnefoBaHUA UMMYHOTOKCUYHOCTU

KoHTakTupyet nu
nagenve
¢ Teriom?

Het

MpucyTcTeyeT nu
noTeHunansHo
MMMYHOTOKCUYHDIA
marepuan?

> KOHKPeTHOro uccrneaoBaHus
Ha UMMYHOTOKCUYHOCTb

Her ( He TpebyeTca kakoro-nuéo

ConocTasnumo nu
C CYLLIeCTBYIOLLUM
|/|31:|,en|¢|eM’?e

Oa

CoOTBeTCTBYIOT NN
NpefoCTaRNeHHbIS Her WccnenosaHue

AaHHble 9TOMY Ha MIMMYHOTOKCMYHOCTb

pyKoBOACTBY? T

] Y Y
Wccneposanus yposHs 1
Ra TecT Ha UMMYHOCYNPeccHIo Tect
Ha BocnaneHue N UMMYHOCTUMYNALNIO Ha MNepJYyBCTBUTENbHOCTDL
(Hecneuuduueckue)

OGHapyxeHa nu
NMMYHOTOKCMMHOCTB?

\

OueHnute
MMMYHOTOKCU4HOCTb

Ectb nmn BbiGepuTte uccnegoBaHna
YPOBHs1 2
noao3pexue b Ha MIMMYHOCYTIPECCHIO
Ha ayTOMMMYHHOCTb? ¥ UMMYHOCTUMYTSALUIO
(byHKUMOHANbHBIE)

PaccmoTpuUTe BOSMOXHOCTb
L1 uccrenoBaHus Ha ayTOUMMYHHOCTb
(MeTonororus eLwe He yTeepaeHa)

PucyHok C.1 — bnok-cxema uccrneaoBaHuin UMMYHOTOKCUYHOCTU

@ MaTtepuan usgenwvsi B TOHHOCTN TaKoli e, KaK U B NPON3BOANMOM M3AENUU, C AaHHbBIMM, MOKa3bIBAIOWMMI OTCYT-
CTBME UMMYHOTOKCUYHOCTY; XapaKTep KOHTaKTa ¢ TeNnom U ANUTENbHOCTb BO3AEMCTBUS Takne Xe, KaK U B Npon3BoaMMOoMm
nagenum.

b AYTOMMMYHHOE BNUsIHUE MOXET MpearnonaraTbCs UCXOAs U3 CYLLECTBYIOLMX OOKMUHUYECKUX UMK KIMUHUYECKNX
JaHHbIX.
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Mpnnoxenne OA
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CBefeHUsA 0 cCOOTBETCTBUU MeXrocygapCctBeHHbIX CTaHOAPTOB
CCbINTOYHBIM MeXAYHapoAHbIM CTaHAapTamMm

Ta6nuua JAA

0603Ha4YeHe U HanMEeHOBaHWe MeXayHapOAHOro
cTaHpgapTa

CreneHb
COOTBETCTBUS

0603HavYeHe U HAUMEHOBaHWE MEXTrocyJapCTBEHHOro
cTaHgapTa

ISO 10993-1:2003 OueHka GMONOrMYeckoro aeu-
CTBUSA MeanumHckux nagenun. Yactb 1. OueHka u
vccrneaoBaHust

IDT

[OCT ISO 10993-1—2011 Wapenus meauuUuH-
ckue. OueHka BMONMOrMYeckoro AencTBUS Meau-
umHckux nsgenun. Yacto 1. OueHka n nccnegosa-
Hus

ISO 10993-2:1992 OueHka GMONOrMyYeckoro aeu-
CTBUS MeauuMHCKUX uagenuin. Yactb 2. Tpebosa-
HUs1 K 0OpaLLEHNIO C XKUBOTHLIMU

ISO 10993-6:2007 OueHka GMONOrMYecKoro aeu-
CTBUS MeguumMHCKuX nagenun. Yactb 6. Mccnepo-
BaHWS1 MECTHOIo AeNCTBMS NOCHe MMMNITaHTaumm

IDT

[OCT ISO 10993-10:2011 Wapenus megnuUuH-
ckue. OueHka BMONMOrMYeckoro AencTBUS Meau-
LUMHCKUX nagenuii. Yactb 6. MccnegoBaHnst MecT-
HOro AEWCTBUS NOCNe MMNnaHTauum

ISO 10993-10:2002 OueHka 61ONOrMYecKoro aen-
CTBUS MeauumHckux nagenuin. Yacte 10. Mccnepo-
BaHWe pas3gpakaloWwero U CeHCMBUNU3UPYIoLLEro
OencTBUSA

IDT

[OCT ISO 10993-10:2011 Wapenus meanuUuH-
ckue. OueHka BMONMOrMYeckoro AencTBUS Meau-
umMHCKMX nagenuin. Yactb 10. NccnegoBanne pas-
JpaxatoLero u ceHcMbUNU3npyoLWwero AencTens

ISO 10993-11:2006 OueHka 61ONOrMYecKoro aen-
CTBUS MeauumMHckux nagenuin. Yacte 11. Mccnepo-
BaHWs 0BOLWETOKCMYECKOrO AEUCTBUS

IDT

[OCT ISO 10993-10:2011 Uapenus meanuUuH-
ckue. OueHka BMONMOrMYeckoro AencTBUS Meau-
UuHCKMX uagenui. Yacte 11. Nccnegosanus 06-
e TOKCUYECKOro AeNCTBUS

BETCTBUS CTaHAaPTOB:
- IDT — naeHTu4YHble CTaHaapThI.

* COOTBETCTBYIOLNI MEXIOCYAAPCTBEHHBIN CTaHAapT oTcyTcTBYeT. [lo ero yrBepxgeHns pekomeHayeTcs Ncnorb-
30BaThb NEPEBOA Ha PYCCKMI 513bIK AaHHOTO MeXAyHapoAHOro ctaHaapTa. lNepeBog AaHHOrO MexayHapoaHoro ctaHgap-
Ta HaxoguTcs B PedepanbHOM MHAPOPMaLMOHHOM (POHAE TEXHUHECKMX PernamMeHToB U CTaHAApTOB.

MpumeyaHune—BHacTosAWEM CTaHOAPTE NCMNONb30BAHO CIeAyIoLLEe YCIIOBHOE 0603HAYEHNE CTENEHN COOT-
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