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Mpeaucnosune

Lienn v npuHumnel cTaHgapTm3auum B Poccuiickoin @efepauym ycTaHoBneHbl ®efepanbHbiM 3aKOHOM OT
27 nekab6bps 2002 r. N» 164-®3 «O TeXHUYECKOM perynvpoBaHum», a npasuia NPpUMEHEHNS HauUoHabHbIX
cTaHfapToB Poccuiickoii ®epepaunn — FOCT P 1.0—2004 «CtaHgapTtusauua B Poccuiickoii ®egepavuu.
OCHOBHbIE NOIOXEHUSA»

CeefeHus o cTaHgapTe

1 NOArOTOBJ/IEH ABTOHOMHOW HEKOMMEPYECKO opraHusaunein «MIHCTUTYT MeanKo-61onornyeckmnx
nccnegosaHuii u texsonoruit» (AHO «MMBUNT»)

2 BHECEH TexHuyeckMM KOMUTETOM Mo cTaHgapTu3aummn TK 422 «OueHka 61onormyeckoro geictamns
MeAVLUHCKUX U3aennin»

3 YTBEPXJEH W BBEAEH B JENCTBUE [MMpukasom ®efepansHOro areHTcTsa No TEXHUYECKOMY
perynupoBaHuio n MeTposorum ot 2 gekabps 2009 r. No 536-cT

4 HacTosiwuniAi cTaHAapT MAEHTUYEH MexayHapoaHoMy cTtaHgapTy MCO/TC 10993-20:2006 «OueHka
610/10rMYEeCcKOro AeicTBUSA MeAULNHCKUX n3genunii. HacTte 20. MpuHLUUNbLI 1 METOAb! UCCNefoBaHNS UMMYHO-
TOKCMYECKOro AelicTBUS MeauUnHCKuX usgenuin» (ISO/TS 10993-20:2006 «Biological evaluation of medical
devices — Part 20: Principles and methods forimmunotoxicology testing of medical devices»).

Mpu NpUMeHeHnN HacToALLLEro cTaHAapTa peKoOMeHyeTCs UCNONb30BaTb BMECTO CChbIIOYHbIX MEXAYHa-
POAHbIX CTaHAapPTOB COOTBETCTBYIOLLME UM HaLMOHa/bHbIE CTaHAapTbl Poccuiickoih degepaunm, ceefeHns o
KOTOPbIX MPUBEAEHbI B 4ONOHUTENIbHOM NpUNoXeHun D

5 BBEJEH BIEPBbIE

MHdpopMauua 06 M3MEHEHUSAX K HACTOSLLEMY CTaHAapTy Ny6avkyeTCs B eXerofHo u3jaBaemMom
MH(OPMaLMOHHOM YKasaTe e «HauuoHanbHble cTaHAapTbi», a TEKCT U3MEHEHUI NMoNPaBoOK — B eXeMe-
CSYHO U3AaBaeMbIX UHPOPMALMOHHBIX yKasaTensax «HaunoHabHble cTaHaapThi». B ciyyas nepecMoTpa
(3aMeHbI) MM 0T MeHbl HACTOsILLLEr0 CTaHAapTa cCooTBe TCTBYLLee yBeJoM/eHue 6yaeT ony6/1MKOBaHO
B ©XXEMECSIYHO n34aBaemMoM MHGIOPMaLMOHHOM yKazaTesne «HaunoHanbHble CTaHgapThi». COOTBETCTBY-
loLLas MHopmaums, yBeoMIeHe U TeKCTbl pa3MeLalnTcs Takke B UH(OPMaLMOHHO cucTemMe obLLero
Mo/ib30BaHUsi — Ha ouLMabHOM caiiTe ®efepasibHOro areHTCTBa N0 TEeXHUYECKOMY PETY/TUPOBAHMIO U
MeTposiorum e ceTu HTepHeT

© CraHgapTuHdgopm. 2010

HacToswuii cTaHAapT He MOXEeT GbITb NO/IHOCTLIO UM YACTUYHO BOCMPOU3BEAEH, TUPAXKMPOBAH 1 pac-
MPOCTPaHEH B kKayecTBe ohuLManbHOro Usganus 6e3 paspelleHns ®efepasibHOro areHTCTBa No TEXHUYECKO-
MY perysiupoBaHuio 1 MeTposiorum
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BeBegeHve

CobnofeHne nonoxeHuin ctaHgapToB cepun MCO 10993 «OueHKka 6GUON0rMYecKoro feicTens meam-
LIMHCKMX 13aenvit» no3BosnT 06ecneyntb CUCTEMHbIN NOAXOA K uccnefoBaHnio 6MonormMyeckoro feincrens
MeAVNLMHCKUX U3[eNii.

Llenbto aTux cTaHAapTOB He ABAsieTcA 6e3yCc/I0BHOE 3aKpenneHe eanHoo6pasHbIX MeTOL0B Ucceno-
BaHW N MCNbITaHWIA 3a rpynnamu 04HOPOAHbLIX MEANLMHCKUX U3LeNnii B COOTBETCTBUM C NPUHATON knaccudm-
Kauwvei nxno Buay nAnuTenbHOCTM KOHTaKTa C OpraHu3MoM Yenoseka. MoaToMy niaHnpoBaHve nnposegeHve
nccnefoBaHuii UNCNbITAHWIA OHKHBI OCYLLLECTBAATHL CNELMaNNCTbI, MMeloLLe COOTBETCTBYIOLLYH NOATOTOBKY
M onbIT B 06N1acTV CaHUTapPHO-XMMUYECKON, TOKCUKO/IOrMYECKOn N 6MON0rMyeckoin OLEeHOK MefuLUHCKMX
n3aenuia.

CraHgapTtbl cepun M1 C 010993 ABNAOTCA PYKOBOAAL MMM LOKYMEHTAMU A/151 NPOrHO3MPOBaHWA 1 Ucchne-
[0BaHNA 6MONOrMYECKOro AeicTBna MefULMHCKUX U3AEeNNiA Ha cTagun Bblbopa matepmasnos, NpefHa3HaveH-
HbIX A1 X U3TOTOB/IEHUSA, & TaKkxKe A1 nccnefoBaHuii roTOBbIX U3AENNiA.

B cepuio NCO 10993 BXOAAT creylolmne yact nog o6lmm HaszsaHnem «OueHka 61o10rmMyeckoro
OelCTBUA MeANLNHCKUX U3AeNni»:

YacTb 1— OueHka nuccnegoBaHus:

YacTb 2 — TpeboBaHus K 06paLLeHNIO CXKUBOTHbIMY;

Yactb 3 — MccnefoBaHnsa reHOTOKCUYHOCTU. KaHLEPOreHHOCTM M TOKCMYECKOro AelicTBMSA Ha penpo-
OYKTUBHYIO DYHKLMIO:

YacTb 4 — ViccnepoBaHune nsgenwii, B3aMMoAeiCcTBYIOLMX C KPOBbIO;

YacTb 5— VccnegoBaHue Ha LUTOTOKCMYHOCTbL: METOAbI in Vitro:

YacTb 6 — MccnepgoBaHue MeCTHOTO AelCTBIA NOC/e UMMNIaHTaumy;

YacTb 7 — OcTaToyHoe cofiepxxaHue aTUuIeHoKcuaa nocne crepunansanuu;

YacTb 9 — OCHOBHble NMPUHLAMBI UAEHTU(UKALMN N KONIMYECTBEHHOTO onpeaeneHns NoTeHLManbHbIX
NpoAyKTOB Aerpagauuu;

YacTtb 10 — MccnepoBaHus pasgpaxaroliero u CeHCMonAn3npyoLwero 4eicTeus;

Yactb 11 — MccnepoBaHue 06LLeTOKCUYECKOTO AeliCTBUS;

YacTb 12 — lMpurotoBneHune npob 1 ctaHaapTHbie obpasLbl:

YacTtb 13 — WNgeHTuduKauus v KonmyecTBeHHoe onpeeneHne npoAyKTos Aerpajgauun noanMmepHbIxX
MeAULUHCKUX U3genui;

Yactb 14 — MpeHTudukauma 1 KONMYecTBEHHOE onpefesneHne NpoaykToB Aerpagauun msgenuin s
KepamuKu:

YacTb 15— MgeHTudmkauma n KoNnYecTBeHHoe onpefeneHve npoAykToB Aerpagauun nsgenvin us
MeTaJs1/10B ¥ CN1aBoB;

Yactb 16 — MopenupoBaHue u nccrefoBaHne TOKCUKOKUHETUKN MPOAYKTOB AerpajaLv U BbIMbIBaHUS;

YacTb 17 — YcTaHOB/IEeHWe NOPOroBbIX 3HAYEHWI AN BbIMbIBAEMbIX BELLLECTB;

YacTb 18 — VccnegoBaHue XMMUYECKUX CBOMCTB MaTeprasos;

Yactb 19 — VccnepoBaHue U3NKO-XUMUYECKMX, MOPCOIOTMYECKUX U Tonorpadmnyecknx CBOICTB
maTepuanos:

YacTb 20 — MpuHUMNBI 1 MeToAbl WCCNeAOoBaHWA WMMYHOTOKCUYECKOro [eiCTBUS MefULMHCKMX
n3aenuia.

B nocnegHue rofbl Bce 60/blie BHUMAHUS YAENANO0Ch NOTEHUUAIbHOW BO3MOXHOCTU MeAMNLMHCKUX
n3ennin Bbi3biBaTb U3MEHEHMWS B UMMYHHOW crucTeme. PykoBoACTBO No 06palleHuto C HeraTuBHbIM B/IMSHUEM
MeANLMHCKUX U34eNnii Ha UMMYHHYI0 CUCTEMY CTasio He06XoAMMbIM. [Mpy OTCYTCTBUM CTAH4APTU3MPOBAHHbIX
nccnefoBaHuii HaCTOAWMIA cTaHAapT NpefocTaBnsAeT o6yl cxemMy NogxoAa K oLeHKe MMMYHOTOKCUYHOCTH.

Llenblo HacTosLWero ctaHgapTa siBnseTca:

- 0606LeHne onbiTa B 06/1aCTU MIMMYHOTOKCMKO/IOTMU HA HACTOSAILLMIA MOMEHT, BK/To4as MHopmaLuio o
MeToAax OLEeHKA UMMYHOTOKCUYHOCTU U UX TOYHOCTb NMPOrHO3UMPOBaHNS;

- onpejeneHune Nnpo6aem 1 onbIT UX paspeLleHns.

Bbin npoBeAeH o6LWMpPHBIA 0630p NMTepaTypbl, B OCHOBHOM C nomoLbio Medline, No KIMHWYeCKUM npu-
3HaKaM UMMYHHbIX U3MEHEHWIA, BbI3BaHHbIX MEAULMHCKUMU n3genmamn. KniouesbiMu cioBaMun uccriefoBaHnii
ABNANNCH:

\
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- VUMMyHOCYynpeccus;
- UMMYHOCTUMYNSILNS;

- TUNepYyBCTBUTE/ILHOCT;

- XpOHUYeckoe BocnaneHue:

- ayTOMMMYHHOCTb.

3TU KNoYeBbIe C/I0BA CBA3aAHbI CO CeAyOLWUMU MaTepranamu;
- MNacTWKU v Apyrue nosmMepsbl:

- MeTannbl;

- Kepamuka, CTEK/IO M KOMMO3UTbI:

- 6uonoruyeckne maTepumars.

NMpumevyaHune — CM. Takke Tabnuuy 1 o BO3MOXHOCTSIX B3auMOfelcTBMS MaTepuanoB C WMMYHHOM
cUCTeMOMW.
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HALWOHA/NbHBLINR CTAHAAPT POCCUWNCKOWN GENLEPALUMN

N3LENNA MEANLNHCKNE
OLIEHKA BVMONOMMYECKOrO AENCTBUA MEANLNHCKNX U3AENNIA

YacTtb 20

MPUHLMNBI U MeToAbl MCCef0BAHUA UMMYHOTOKCUYHOCTU MEeAULUHCKNX U3aennii

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

fNaTtaBBegeHna — 2010—09—01

1 O6nacTb NpUMeHeHUs

HacTtosAwuii ctaHgapT npefcTaBnseT 0630p MMMYHOTOKCMKOJIOTMMN C 0COObIM PACCMOTPEHNEM MOTEHLM-
aNbHON MMMYHOTOKCMYHOCTU MeAMLUHCKMX n3genuii. OH aaeT ykazaHus no MeToAam uccsieoBaHus UMMYHO-
TOKCUYHOCTM pasInyHbIX BUAOB MeANLUHCKAX U3aennii.

HacTosiWwuii cTaHAapT OCHOBAH Ha HECKOSbKMX My6/MKaumsx, HanuMcaHHbIX PasfMYHbIMU rpynnamu
MMMYHOTOKCUKO/IOTOB 3a nocnefHue AecATuNeTus, Korga npousoLwsio pasButne MMMYHOTOKCUKOMOTUN Kak
OTAENbHON ANCLUNANHBI B PaMKax TOKCUKOMOTMW.

OnbIT 3HAHUIA N0 UMMYHOTOKCMYHOCTMN HA HACTOSILLLNIA MOMEHT ONMCbIBAETCS B MpunoxeHun A. O6o6Lue-
H/e KNIMHWYECKOTO OMbiTa MMMYHOTOKCUKO/IOTUU, CBA3AHHOW C MeAVNLMHCKMMUW U3gemsaMu, npuBegeHo B npu-
noxexHun B.

MpumevyaHune — Cwm. 6ubnuorpaduio. (11].
2 HopwmaTtuBHbIE CCbIIKU

Cnepyioune LOKYMEHTbl HEOBX0AMMbI AN NPYMEHEeHNUSA HacTosALWero ctaHaapTa. Mpy gatmpoBaHHoOM
CCbl/IKE MPUMEHSAIOT TO/IbKO YKa3aHHoe nsgaHue. MNpu ceolnike 6e3 gaTbl NPUMEHAIOT NOcneAHee n3gaHue yka-
3aHHOr0 OKYMEHTAa. BK1l0Yasi BCe NonpasBKu.

MCO 10993-1 OueHKa 6M0/10rM4eckorogeicTens MeguumHckmnx ngenuii. Yacto 1. OueHka nuccnego-
BaHuUA

NCO 10993-2 OueHka 6GMONOrMYECKOro AeNCTBUS MeAULMHCKMX n3genuii. Yactb 2. TpeboBaHusa K
06paLleHunIo CXXUBOTHLIMMN

MCO 10993-6 OueHka 6MONOrMYECKOro AeicTBUS MeAuLUMHCKMX n3genuin. Yactb 6. WccnepgoBaHue
MECTHOr0 AelCTBUA NOCe MMNAaHTaLum

MCO 10993-10 OueHka 6MO/I0rMYeckoro aeiicTBmus MmeguuMHCKMX ngenuii. Yactes 10. iccnepgoBaHus
pasfpaxaroLero n ceHcubunnsnpyoLLero gelicTeus

MNCO 10993-11 OueHka 6UONOrMYECKOro 4eincTBUS MeanLmMHCKnx ngenuii. Yactb 11. MiccnegoBaHus
061, EeTOKCMYECKOTOo AeliCcTBUSA

MCO 14971 W3pgenua meguumHckue. NMprMeHeHne MeHeXXMeHTa pucka K MeAULUHCKUM U34e/imam

3 TepMUHbI U onpefesieHns
B HacTofALeM cTaHgapTe NPUMEHeHb! criefylolne TepMUHbI C COOTBETCTBYIOLLMMW ONpeaesieHNAMU.

31 NWMMYHOTOKCUKOMOTUA: N3yyeHne HeraTMBHOro BANAHUA Ha 340POBbE, BbI3BAHHOIO, MNPAMO UK
KOCBEHHO, B3aMMO,qu7ICTBMEM KCEHOBMOTUKOB C I/IMMyHHOI7I CUCTEMOWA.

N3paHne opuymnansHoe
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3.2 mepauuuHckoe nsgenve: Jloboi npubop, annapar, npucnocobaeHne, marepuan unu gpyroe nsge-
nve, BKNoYas nporpammHoe obecneyeHune, MCNob3yeMoe N30/IMPOBAHHO UK B KOMOBUHAL MK, KOTopoe npes-
Ha3Ha4yeHo M3roToBUTENEM A1 NPYMEHEHNS, TTaBHbIM 06pa3oM, B LENsx:

- AMarHoCTvKK, NpohnNakTKK, HabA4EeHUS, TeYeHnss UM o6nervyeHunst 601e3Hu;

- AMarHocTuKW, HabnwaeHus, nevyeHns, obneryeHms Uan KoMneHcauun noBpeXAeHUss opraHoB un
chusnyeckoro HegocTaTka,;

- uccnepoBaHUA, 3aMeHbl UM U3SMEHEHUA aHaToOMUKU Nnun QJVI3VIOJ'IOFI/ILIECKOF0 npouecca:

- KOHTpauenuuun

MKOTOPOE He AB/sieTCA (hapMakoorMyeckum, UMMYHO/IOTMYECKM UM MeTabomyeckum cpecTBOM, HO
MOXET 6bITb JONOSIHEHO TAKUMU CpeACcTBaMU.

MpumeyvyaHuns

1 N3penna He ABNAOTCA NekapcTBammn, u oueHka ux 6nonornyeckoro geicrtema Tpebyet gpyroro noaxoga. Mpu
[OMOSTHEHNN MEANLNHCKOTO n3aenunsa apmakonornyeckmum cpeAcTBOM, KOIMYECTBO €70 He J0/IKHO NMPeBbIWAaTb CYyTOYHOW
[03bl.

2 TepMUH «MeULUHCKOE U3lenne» BKAyvaeT B ceba n3fenma cToMaTo10rMyeckoro HasHauyeHus.

3.3 KceHo6noTuk: Cy6CcTaHUmMs, MHOPOAHASA YeloBEYECKOMY TE/Y WM XUBbLIM OpraHu3mMam.

3.4 VUMMYHOTEeHHbIi: CNOCOGHBI CTUMYNMPOBATL KNETKU UMMYHHOI CUCTEMbI A1 UMMYHHOTO OTBETA
Ha cneuugUUYecKknii aHTUreH.

4 OugeHKa pucKa 1 ynpasJsieHUe pPUCKOM

OueHka pucka Bk/toUYaeT B ce6s naeHTUMKaL Mo 0NacHoCTK, UccefoBaHne 0TBETHOW peakuumn B 3aBu-
CUMOCTU OT [03bl U OLEHKY NPOAO/MKNTENBHOCTN BO3AENCTBUS, KOTOPbIE BMECTE MO3BOJISAIOT OXapaKTepn3o-
BaTb PUCK. YHpaBneHme PUCKOM AO0J/1IXXHO NPUMEHATbLCA, OCHOBbIBAAChb Ha ynpaB/IEHUU PUCKOM.

BBuAy CNOXHOCTM NPOrHO3MPOBaHNA UMMYHOTOKCUYHOCTW HOBbIX BELLECTB U MaTepnanoB He06xoANMO
CKOHLEHTP1POBaTb YCUNA Y BHUMaHNE Ha OLeHKe 1 KOHTPOJ1e pUCKa, CBA3AHHOIO C M3BECTHbIMU UMMYHOTOK-
cunyecknmu Beulectsamu, coaepxawmmuca B MeaANUUHCKNX U3aennsax. YHpaBneHme PUCKOM MeaNLUHCKNX
n3aennin 4OMKHO OCYLLEeCTBNAATLCSA B cOoTBETCTBUM ¢ MCO 14971. BHavane Heo6xoaMmMo onpeaenutb BO3-
MOXHbl€ UMMYHOTOKCUYECKME ONAaCHOCTMN BeLLeCTB, COAEPXaLLUXCA B MEANLMHCKOM n3genunu, nytem obwmp-
HOTO M3y4YyeHUs Hay4yHOW nuTepatypbl. [puMepom Takux HakTOpoB OMacHOCTU SABASETCA pasBuTMe
aHaun1aKkTMYeCcKoro LWoka B pe3ynbTaTe CoAepXaHusa XoprekcnanHa B 1ekapcTBEHHbIX NpenapaTax v npo-
TEUHOB B /TAaTEKCHOW peanHo. 3ateM Heob6X04MMO paccMoTpeTb NpoLeAypbl KOHTPO/A U CHUXEHUSA pucka B
LlesloM, a TakKe pas/imyHble BO3MOXHbIE AeliCTBUSA, HanpaB/ieHHble Ha AasibHelillee CoKpaLleHne ocTatoLmx-
cA hakTopoB pUcka, Takme kak 0603HaYeHne NPOTNBONOKa3aHWI Ha 3TUKETKe, OT3blB NPOAYKLUN, U3MEHEHNe
,qm3a|7|Ha norpaHnyeHusa B NCNOJIb30BaHUU NN NPUMEHEHNN.

5 WpeHTndurkauma onacHoOCTU

MMMyHoormueckne hakTopbl 0NacHOCTU AO/MKHbI 6bITb ONPeAEEeHbl OLEHKON BO3AENCTBUS MaTepra-
NOB MeAMLMHCKOTO U3Aenus Anst UAeHTUMKALMU HanMuns NOTEHUMasNbHO UMMYHOTOKCUYHBIX areHToB.
CyLiecTByeT MHOXECTBO NCTOYHUKOB UHhOpMaLMM N0 MUMMYHOIOTMYECKUM (hakTopam onacHocTu. TakoBble
BK/IOHAIOT, B TOM Ymncie:

- XapaKTepUCTUKy MaTepuana:

- XapaKTepucTuKy ocagka;

- XapakTepucTHKy BbIMbIBAEMbIX MaTepnasioB:

- XapaKTePUCTUKY SIeKapCTBEHHbIX MPENapaToB v APYrux cy6cTaHuuii, [O6aBAAEMbIX K MESULUHCKOMY
n3penuio;

- XapaKTepucTuKy A4/IMTeNbHOCTU U NyTU BO3AENCTBUS;

- Hab6naeHus, chenaHHble NpU NPOLUIOM BO3AENCTBMM BELLECTB, IEKAPCTBEHHbLIX NPEnapaTos wv
mMaTepmasnos:

- UCCNefoBaHUS HA TOKCUYHOCTb.

BOMbLWMHCTBO MMMYHOMIOTMYECKUX peakuuii, NAEeHTUNLMPOBAHHbIX HA AaHHbIi MOMEHT, CBSI3aHbl C
fo6aBkamMu unu maTepmanamu. Takum o6pas3omM, A58 TaKMX BeLLecTB OLeHKa BO3eNCTBIA BaxHa 415 onpeje-
NIEHUsi UMMYHOJI0TMYECKOro (pakTopa pucka. B Tabnivue 1 npuBeAeHbl AeTann noTeHLa bHbIX NocieacTBui
[NS pa3fIMUHbIX MaTepUanoB MeSULUHCKNUX N34ENNIA Pa3fNyHbIX BUAOB.

2



FOCT P NCO/T'C 10993-20—2009

Ta6nuya 1— MNoTeHynanbHas peakyust UMMYHHON CUCTEMbI

Kareropus VI3,D.eI'IVIVI B 3aBMCMMOCTK OT BUAA KOHTakTa C

Peakums nMMYyHHOI cucTeMbl
OpraH1M3MoMm yesnioBeka

Mpogonxutens-
HOCTb KOHTaKTa:
A — kpartkoBpe-

o XpoHu-
MEHHbII Pasgpaxe- MmmyHo- Mvnep-
pynna . , yeckoe MmyHo- AyTonum*
" Bug, koHTakKTa (mMeHee 24 u): Hue.'ocTpoe CTUMyna-  uyacTBu-
n3genwii o Bocnane- cynpeccusi MYHHOCTb
B — g/mTenbHbIii - BOCnasneHue e ums TCNbHOCTb
(ot 24 4 go 30 cyT);
C — NOCTOSHHBbIN
(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
N3penns Cnusnctble
B X X X X X X
nosepx- 060104KM
HOCTHOTO C X X X X X X
KOHTakTa
MoBpexeHHble A X - X X X X
nnu noasep-
XeHHble onac- B X X X X X X
HOCTW NOBpEexX-
AEHUsA noBepx- C X X X X X X
HOCTU
A X — - X X X
Henpsmoit kpo-
BOTOK B X X X X X X
Mspenns. c X X X X X X
npucoegm-
HAEMble TKaHb.  KOCTb, A X - X X X X
n3BHe [EHTUH ANsA co-
efJUHEHNs  UM- B X X X X X X
nnaHTupyembix c X X X X X X
nsgenunia
A X - X X X X
MmnnaH- TKaHb, KOCTb W”
TUpyemble  XWAKOCTWM opra- B X X X X X X
nsgenus HU3Ma
C X X X X X X

MpumevyaHne — [laHHada Tabnuua cnyxuT obujeii CxeMoil pacCM<3TpeHUsi NOTeHLUAaNbHOro B3auMoAeicTBIA
MaTepuanoB pas/MyHbIX BUAOB MeANLUHCKUX U3AENNA C pa3NnyHbIMKU 0671 aCTAMU UMMYHHO CUCTEeMbl U He ABNAeTcA
o6sA3aTenbHOl 4Na uccnefoBaHui.

B/IMsiHAE HA UMMYHHYI0 cucTemMy (MMMYHOTOKCUYHOCTb) NPOUCXOANT B pe3y/ibTaTe KOHTaKTa UMMYHO-
KOMMETEHTHbIX K/TETOK C MHOPOAHbLIMI BELLLECTBAMM, KOTOPbIE TOKCUUYHBI 1 YBUBAIOT KNETKM, UMW B pesyfbTarte
KOHTAKTa MHOPO/HbIX BELLECTB C PaHHUMU CTAAMSIMU UMMYHHOTO OTBETA, TEM CaMbIM U3MEHSIA Nocneayolime
0TBeTbl. [POrHO3 BEPOSITHOCTM UMMYHOTOKCUYHOCTY C/IOXEH, HO MOXET OCHOBbLIBATLCSA Ha M3BECTHbIX C/TyYasx
B IMMYHOJIOTUN.

Bo-nepBbIX, 415 CTUMYNALUM MMMYHHOTO OTBETA OpPraHnM3M AO0/MHKEH pacno3HaTb Cy6CTaHLMI0 Kak NHO-
pOAHYH. BEPOATHOCTL MMMYHOTEHHOCTU Hanbosiee BbICOKA Y MPOTEMHOB, 3aTEM NONCaXapuaoB, 3aTEM HyK-
NeVHOBBLIX KUCNOT U 3aTeM NunuaoB. COeaUHEHUS C HeGOMbLUOW MOMEKYNSAPHO Maccol, kak npasuso,
HEeMMMYHOTeHHbl. TeM He MeHee, Takne CoeAVHEHNS MOTYT cTaTb UMMYHOTEHHbLIMU MyTemM 06pa3oBaHus CBA-
3eii C NpoTENHaMM X03AMHA U UBMEHEHWEM CTPYKTYpPbI MPOTEUHA. Takme coeguHEHNS 06bIYHO Ha3bIBAIOT ranTe-
Hamu.
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B03MOXHO, YUTO B MOJIMMEPHbBIX, KEPAMUYECKMX N METa/lSIMYeCcKnX maTepuanax MoryT npucyTcTeoBaTtb
NPOAYKTbI BbIMbIBAHUSA, U3HALLMBAHUSA UK ferpajaunn, KoTopble 06pasytoT CBA3W C NPOTENHaMU opraHnu3mMa.
M3BecTHO, 4YTO MaTepuasnbl GUONOTMYECKOro NPOUCXOXAEHNS, TakMe Kak KoniareHbl, MpoTenHbl NPUPOAHOIo
narekca, anbOyMUHbl 1 XXNBOTHbIE TKaHW, MOTYT CTUMY/IMPOBaTb UMMYHHbI OTBET, U HEOOX0AMMO NPUHATbL
Mepbl, 4TOObI CAeNaTh 3TM MaTeprasbl He UMMYHOTEHHbIMU. 1715 TOT0, YTOGbI KPYNHbIE COeAMHeHNs (pa3mepa-
Mun 6onee 1000000 fanbTOH) CTaM UMMYHOFEHHbLIMU, OHU A0/MKHbI 6bITb pa3fnpobeHbl M BBeAEHbI Kak 6oee
MesiKue coeuHeHus.

BblweykasaHHble cOeMHEHUS ABMAKOTCA NpUMepamMu BeLWecTB U1 MaTepuanos C BO3MOXHbIM UMMYHO-
FeHHbIM NOTEHLMAIOM, U. TaKMM 06Pa30oM, J,0/MKHbI 6bITb MPUHATLI BO BHUMaHWNE 13-3a X HEraTUBHOTO BANSAHNSA
Ha UMMYHHYO CUCTEMY.

KoHTakT c Tenom: nto6oi KOHTaKT C TeNoM. NpuBeAeHHbI B MMCO 10993-1. cnoco6eH NpUBECTU K HeXena-
TeNIbHOMY UMMYHHOMY OTBETY (MMMYHOTOKCUYHOCTK). KoXa 1 cnm3nctble 060104k 0C060 NoABepXeHbl pas-
BUTUIO peakunii Tuna | (rmnepyyBCTBUTE/ILHOCTb HEMEAIEHHOro Tuna) n Tuna IV (rMnepyyBCTBUTE/IbHOCTb
3amMef/iIeHHOoro Tuna). Mpu 4pyrux Bugax KoHTakTa BEpOATHbI CUCTEMHbIE OTBEThI, BKIKOYAA peakuun Tunos |
niv.

[ONnTenbHOCTb KOHTaKTa: 06bIYHO YEM NPOLO/IKUTESIbHEE KOHTAKT Matepuarsia c Te/IoM, TEM Bbllle BEPO-
ATHOCTb (POPMUPOBAHUSA UMMYHOTEHHbIX Cy6CTaHUuMii. TeM He MeHee, HEeKOTOpbIe BeLLecTBa AeiCTBYOT ObICT-
pO. U UMMYHHble OTBETbI B pe3y/sibTaTe KOHTakTa MaTtepuasioB C Te/IOM B TeYeHne MeHee 24 4 MoryT 6bITb
UMMYHOT€HHbIMMU.

6 MeToAabl OLEHKU NMMMYHOTOKCNYHOCTHU

6.1 O6Lwume NosoXxeHns

VMccnepoBaHna Ha MIMMYHOTOKCUYHOCTb MOTYT NMPOBOANTLCA C MCNOMIb30BaHWeM npob in vivo v in vitro.
B oTnnyne oT uccnefoBaHuii HA UMMYHOTOKCUYHOCTL in Vivo BO3MOXHOCTMW A151 UCCNef0BaHwWii in vitro orpaHu-
YeHbl, Tak Kak B MOAe/AX OTCYTCTBYET C/IOXKHOCTb Le/I0CTHOW MMMYHHOI cucTeMbl. LIleHHOCTb MeTo40B in Vitro
npu 3KCTPanoNALMN IKCNePYMEHTasbHbIX flaHHbIX Ha YesnioBeka (NyTem NPOsSiCHEHNA MeXaHN3MOB TOKCUYHOC-
Tn) ewwe 6onee orpaHMYeHa TeM. YTO OHU elle HefoCTaTOYHO paspaboTaHbl U cTaHAapTU3MpPOBaHbl. TOM He
MeHee, OHW MOryT 6bITb MONE3HbI A8 U3YYEHUSA MeXaHN3Ma UMMYHOTOKCUYHOCTMU.

LleHTpOoM BHUMaHUA UMMYHOTOKCUKO/IOTUN AABNAETCA OOGHapYXXeHNe 1 oLeHKa HexenartenbHbIX 3 ek-
TOB COEAVHEHU NyTeM nccnefoBaHnii Ha rpbidyHax. [py paccmMoTpeHun nccnefoBaHnii Ha XMBOTHbLIX HE06XO0-
AVMO onpeaennTb U BHEAPUTb BCE pasyMHble 1 NpakTUyYeckn AOCTYMNHbIe BapyaHTbl 3aMeHbl, COKPaLLEHNS 1
ynydwenus ana cobnogernns nonoxeHnii MCO 10993-2. XoTa CyLLECTBYIOT YTBEPXAEHHbIE NabopaTopHblie
nccnefoBaHus, BO MHOTUX criyvasax 6uosornyeckast 3HauMocTb 1 CMOCOBHOCTL NPOrHO3NPOBAHNA UCCNeno-
BaHW MIMMYHOTOKCUYHOCTW TPeOYIOT Cepbe3HOro pacCMOTPEHUS. BO3MOXHOCTb BANAHNSA HA UMMYHHYIO CUC-
TeMy MOXeT NPOABNATLCA U3MEHEHUSAMU B Macce MMM ONAHOro opraHa uamn rucTonornyeckn, U3SMeHeHnsMu B
obwem nnn gudcepeHLmanbHOM yucie NeinkounToB nepudeprnyeckoin KpoBM, NOHWKEHNEM KNETOUYHOCTN
NMMAONAHBIX TKaHel, NoBbIleHNeM NOABEPXEHHOCTU NHAMLMPOBAHNA YCNIOBHO-NATOTEHHbIMU OpPraHn3ma-
MV M Heonnasvein. OCHOBHON 3ajaveli UMMYHOTOKCMKOMIOTMM, TakuM o6pas3om, fBAseTca onpefenexHne
Taknx U3MEHEHWIA 1 OLEHKa MX 3HAYMMOCTU A5 340POBbS YesloBeka.

B KOHTEeKCTe MIMMYHOTOKCUYHOCTU pa3nuyatoT Npobbl ABYX BUA0B: Hecneundunyeckne n cneunduyeckue.
Hecneyudunueckme npobbl HOCAT oNMcaTeNbHbI XapakTep, n3mepsas, Mopd0I0TMYECKN UK KONMYECTBEHHO,
n3MeHeHns BobbeMe NMMAONAHON TKaHW, Yncne MMMAONHbIX KTETOK 1 YPOBHAX UMMYHOT/1006yIMHOB UN B
ApYrux nHavMKaTopax UMMYHHOI hyHKUMK. B oTanume oT 3Toro, cneuumduryeckne npodel onpesensoT akTuBs-
HOCTb K/1IETOK UW/M OPraHoBs, Hanpumep, NposimgepaTuBHbIE OTBETLI IMM(OLUTOB Ha MUTOreHbl UK CneLu-
uyeckre aHTUreHbl, LMTOTOKCUYHYIO aKTUBHOCTb M popmaunio cneunduyHbiX aHTuTen (Hanpumep, npu
OoTBETe Ha 3pUTPOLUNTLI bapaHa).

HoBbIM HanpasAieHVeM B 3TOl 06/1aCTV ABASIETCA NPUMEHEHNE «-OMUKU>» (Pa3rOBOPHOE Ha3BaHMe Y3KOoW
o6nacTtu cneynanmsaymmn B 6monorum) ans 06HapyXXeHnst U3MeHeHWii B BbIpaXXeHUN TeHOB, 3a4eliCTBOBaHHbIX
B UMMYHHbBIX PYHKLMSAX.

OueHka UMMYHOTOKCUYECKUX hakTOPOB A0/HKHA N1aHNPOBATLCA BCOOTBETCTBUM C 6/10K-CXEMOA, NpuBe-
AeHHo B npunoxenun C. MNpumMepbl BUAO0B UCCIef0BaHNA 1 NPU3HAKOB UMMYHHbIX OTBETOB NpMBEEHbl B Tab-
nuue 2.
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HecMoTps Ha TO. YTO CyLLECTBYHOT KOHKPETHbIE MaTepuasbl C U3BECTHOMN UM BEPOSATHOW MMMYHOTOKCMY-
HOCTbIO, MCCef0BaHNA UMMYHOTOKCMYHOCTU, CBA3AHHON C MMMYHOCY/Npeccuein ninm MmMyHoCcTUMynsumne,
[OJKHBI MepBOHAYasibHO OrPaHMYMBaTLCA ONpeesieHNs MU, NPOBOAMMbIMU Ha CTaAuM UCCNef0BaHU 06LLel
TOKCUYHOCTW. JlanbHelilemMy nccnefoBaHnio A0/MKHbI NOABEPraTbCs TOMbKO areHTbl C BbISIB/IEHHbIMU MPU3Ha-
KamMy UCTOYHUKOB UMMYHOCYMNPECCUU WU UMMYHOCTUMYAUMK. ToAoCTpble Ucc/iefoBaHUA MnosesHbl AN
nony4yeHns obLMX MPU3HAKOB NOTEHLMANBHOW MMMYHOCYIPECCUM AN UMMYHOCTUMYNSALUKN. Ecnv oHn npume-
HAIOTCA. UX BbIMNOSIHEHME A0/1KHO NPOBOAUTLCA B cooTBeTcTBUM € 1 C 010993-11.

6.2 BocnaneHue

AreHTbl MOTYT B3aMMOZeNCcTBOBaTb C KOMMNOHEHTaMU 060l cocTaBnsoWed NMMYHHOW CUCTEMBI, TO
eCTb C rpaHysoymTamMmu. makpodaramv u KneTkamm gpyrux BuaoB, CNOCO6GHbIMY BbipabaTtbiBaTbh W BblAENATb
MegmaTopsl BocnasneHus. Heo6xogMmo oTMeTUTb, YTO Nocsle MMNIaHTaLny MHOPOAHOro Tea f0BOJIbHO pac-
NpoCTpaHeH MECTHbIV BOCNaNUTeNbHbI OTBET. [INTE/IbHOCTb U CTEMEHb OTBETA ONPEeAEN AT, ABNAETCS NN
3TO HEeraTMBHbIM 3hpeKToOM. [MCTONAaTONOMMA MeCTa MHBbEKUMW AN UMNIaHTauMmn areHTa aBnseTcs Hanbonee
nNpsMbIM U af,eKBaTHbIM METOA0M OLEHKM CTEMEHN MHAYKL N BOCNAaNeHns nocne Bo3aeincTems areHTos. Mopa-
XeHue TKaHeli ¢ npeobnagaHmem NMMAOLUTOB ABNSETCSA XPOHUYECKMM BOCMa/IeHMEM, CBA3aHHbIM C UMMYHO-
TOKCUYHOCTbIO, B TO BPEMS KaK peakuuss Ha WMHOPOAHOe Teslo 3ak/ni4vaeTcs B Haivuuu makpodaros u
TMraHTCKMNX KNeTOoK MHOPOAHbIX Tesl BO6/1acTy KOHTaKTa TkaHu 1 matepuana. lNepBuyHbie nccnefoBaHns MecT-
HOTro BOCMasieHusi onucanbl B MMICO 10993-6. [ipyrme nogxogswime nccaegoBaHms BKAOYaOT B ce65 Npobsl ¢
CbIBOPOTKOI Ha C-peakTUBHbI NPOTEUH 1 6ENOK OCTPOIi (hasbl.

6.3 MImmyHOocynpeccusa

[na onpeneneHus nMMmyHocynpeccuy TpebyeTcss MHOTOYPOBHEBbLIN NOAX04, OTpaXarLnii CIOXHOCTb
MMMYHHOW CUCTEMbI M pa3Hoobpasmne ee PyHKLMI M KOMMNOHEHTOB. [laHHbIi MHOrOYpPOBHEBbIV NOAX04 COCTOUT
13 MepBOro YPoBHSA UCCNef0BaHNSA UMMYHOCYMPECCUMIN € UCNOb30BaHNEM Hecneunduyecknx npoob, 3a KoTo-
pbIM cnefyeT BTOPOW YpOBEHb, BKAOYAKOLWMA cneyucuyeckne npobel. Takoil MHOrOYpOBHEBLIV NOAXOA He
ABNseTCA Hanbonee paunoHanbHbIM, TakK Kak cneyuduyeckie npobbl 60n1ee YyBCTBUTE/bHbI, YEM HEC/ELM-
thuueckne. MeHee YyBCTBUTENbHbIE MHAVKATOPbI MPUMEHSIIOTCA HA NEPBOM YpPOBHe, a 60/iee YyBCTBUTE/Tb-
Hble — Ha BTOPOM, He MOTOMY, YTO 3TO HaWyyLWNiA CNOCO6 OLLEHKU UMMYHHOI CUCTEMbI, @ MOTOMY, YTO TaKol
noaxof CHMXaeT He06Xo4UMOCTb UCMOb30BaHNSA AONONHUTE TbHbIX 3KCNEPUMEHTa IbHbIX XUBOTHbIX.

Ha nepBom ypoBHe npu3Hakamu UMMYHOCYNPEeCCUU SABMAKTCA UHAYLMPOBAHHbIE U3MEHEHUs, Hanpu-
Mep. B Macce MMMYHHbIX OPraHoB, Yncie KNeToK U/Wan KNeTOoYHbIX NONyAUusax v B UMMYHOI06ynnHax.

3arem, Ha BTOPOM ypOBHe, BO3MOXHO NMpUMeHeHune 6onee cneynguyHbiX UMMYHHbIX (OYHKLUOHATbHbIX
npoo6, Taknx Kak onpejeneHne BAMAHNA areHTa Ha akTUBHOCTb NK-KNeToK U/unv UMMYHHY0 OyHKLMIO B Nepuos,
aKTVBHOW UMMYHU3aL MK, HanpuMep, onpeaesnieHne BbipaboTKM aHTUTEN, CNeyngUyHbIX K aHTUreHam nocne
ceHcmbunusaunn. OTAeNbHbIE PYKOBOACTBA BK/IOYAKOT B Ce65 HEKOTOPbIE U3 3TUX ONpeAesieHunii yXxe Ha nep-
BOM YPOBHe (OTBET aHTWUTeN Ha T-3aBUCUMbIe aHTUreHbl, TaKMe Kak 3puTpoLmuTbl 6apaHa).

PeanbHble nocneacTsns UMMYHOCYMNPECCUIN. BEPOATHO, flyyllie BCEro onpeaenatoTcs nyTemM OLeHKN BO3-
[elicTBUS Ha CONPOTUBISIEMOCTb MHPEKLMM Ha 6akTepuasbHbIX, BUPYCHbIX M/UAN NapasmTUYeCcKnX XUBOTHbIX
Mogensx u/wam Bo3aeincTBrs Ha CONPOTMBASEMOCTb ONyX0/IsiM. BaXHOCTb Npo6 Taknx BUAOB B TOM. YTO OHU
paccMaTpuBaloT UMMYHHYIO CUCTEMY Kak 3aKOHYEHHYHO U (PYHKLMOHAIbHYIO Le/IOCTHOCTb. TeM HC MeHee, Tak
KaK OLeHUTb BCe NoAX0AsALLME C TOUYKN 3peHUsA UMMYHO0TMKN NapamMeTpbl B pamkax 0HOro nccnepoBaHuns Tok-
CUYHOCTU WU MMMYHOCYNPECCUM He SABNAETCA BO3MOXHbIM, HEOOXOAMMO onpefenuTb Hanbosiee BaxHble
napameTpbl NPOrHO3MPOBAaHMA U BbIOpAaTh MpakTUYeCcKnin Noaxon A5 OLEeHKM MMMYHOCYNpPeccum A8 KOHKpeT-
HOro areHTa.

Tak kak obLiee HefoMOraHve YenoBeka Takke BUSET HA UIMMYHHYIO CUCTEMY, HaM4ymMe UMMyHocynpec-
CVM NpU3HAETCs NPy 06HAPYXEHUN UMMYHHbIX U3MEHEHMI NPY YPOBHE A03bl, HE BbI3bIBAKOLLEM SIBHOW 06LLEi
TOKCUYHOCTU. Taknm 06pa3om, nccnefoBaHne MMMyHOCYNpeccuy siyylle NpoBOANTb B paMKax NccnefoBaHus
06LLel TOKCMYHOCTH, TaK Kak Takoe nccnefoBaHve NCnonb3yeT AnanasoH pas/iMyHbIX 403 areHTa v oleHmBaeT
BCEe OCHOBHbIE CUCTEMbI OPraHoB.

Lns o6HapyxeHnst 06LLeil TOKCMYHOCTU XMMUYECKMX BELLECTB NOC/Ee NOAOCTPOro BO3eNCTBUS HeJaBHO
6b1110 NpUHATO OECD 407, [1]. BKIKOYaloLLLee HECKO/TbKO MMMYHOTOKCUKO/IOrMYeckMxnapameTpos AN onpeje-
NleHMs UMMYHOTOKCUYeckoro acpdpekta ncecnegyemoro coctasa.
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Ta6nuya 2 — MNpumepbl BUAOB NCCAef0BaHU 1 MPU3HAKOB NPU OLLEHKE UMMYHHbIX peakuuit

MIMMyHHble peakLmm

TkaHb/BOCNaneHune

FymopanbHblii  OT-

BeT

KneTtouHble oTBETHI

T-numdounTsbl

NK-kneTtku

Makpodharn n apy-
rme MOHOLMUTSI

AeHapuTHble KneT-
Ku
BackynsipHble  3H-

AoTennanbHble
KneTkun
FpaHynoumnTtbl <6a-
30unsl, 303/HO-
unbl, HenTpodu-
nbl)
ConpoTMBNAEMOCTb
K opraHusmam
Knuunueckmne cumn-
TOMbI

Cneumduyeckne npo6bl

NmMnnaHTaT/cuCTEMHbI
NCO 10993-6 un

NCO 10993-11

MWMMYyHHble Npo6bl (Hanpu-
mep. ELISA) Ha peakuyuto
aHTUTEN Ha aHTUreH nawc
afbloBaHT*
Tpomb6ouuToo6pasytowne
KNeTKu

Mponudepaynsa numdgouyn-
TOB

AHTUTenosaBucuman Kne-
TOYHAsA LUMTOTOKCUUYHOCTb

MaccuBHas KoxHas aHadu-
nakcus

Mpamas kKoxHaa aHadu-
nakcus
TecT Makcummsauumm Ha

MOPCKUX CBUHKaX
MecTHasa npo6a Ha numdo-
y3nax mbilu

MecTHasa peakuyus Ha nop-
KOXXHOe BBefleHne npo6bl
Ha yxe MbllUK
Mponudepayns numdoum-
TOB

CmMellaHHasa peakuyuns num-
thouyntos
LiInTOTOKCUYHOCTb
nei

onyxo-

daroyntos

MosBneHne aHTUTEHOB
MosBneHne aHTUTEHOB K
T-numcoyntam

AkTnBaumsa

[erpanynauus
daroyntos

ConpoTuBnsiemocTb GakTe-
puaAM, BUpyCaMm 1 ONyXonsm

He npumeHumo

Hecneuwnduyeckne npobbl

PacTBopsiemble
MeamaTopsbl

He npumeHumo

KomnnemeHT  (BKAIO-
yas aHaduNaToKCUHbI
C3aun C5a)
IMMYyHHbIE
Chbl

KomMmnnek-

LinTokuHoBbIE Npodhun-
nu. xapakTepHble Ans
nogrpynnel T-numdo-
unTtoB(Thl, Th2)

He npumeHumo

LuTokuHbl (IL1. TNFa,
IL6. TGFp, IL10. /-UH-
TepdepoH)

He npumenumo

XeMOKUHbI, 6noakTus-
Hble aMWHbI, BOCNnann-
Te/lbHble UWTOKWHBI,
AH3UMBbI

He npumeHumo

He npumeHumo

deHoTUNMpoBaHne

Mapkepbl Knetou-
HO NOBEPXHOCTH

Mapkepbl kietou-
HOli NOBEPXHOCTMN

Mapkepbl kneTou-
HOVi NOBEpPXHOCTW
(NOMOLLHUKN U K-
TOTOKCUYHbIE
T-numdouunTsl)

Mapkepbl kneTou-
HOli MOBEPXHOCTMN

Mapkepsl MHC

Mapkepbl KneTou-
HOl NOBEPXHOCTH

He npumeHumo

He npumeHumo

He npumeHumo

Opyroe*

AHanus
opraHa

Macchl

Lintoxmmmsa

Anneprus, Kox-
Has cCbiMb, Kpa-
nMBHULA. 34ema,
numcageHona-

TVA. BOCManeHne

* CylecTBYIOT XXMBOTHbIE MOAE/NIN HEKOTOPbLIX ayTOMMMYHHbIX 3a60/1eBaHnii YenoBeka. TeM He MeHee, perynsipHbie
nccnefoBaHna MHAYKLMM ayTOMMMYHHbIX 3a60/1eBaHunii maTepuanamMmu/nusgennamn He pekoMmeHgyTcs.
IHau6o0nee 4acTo ucnonb3yemble nccnegosanns. Cneynduyeckme npobbl 06bIYHO 6onee BaXHbl, HeM NPobbl Ha

pacTBopsieMble MeAnaTopbl UM EHOTUNMPOBAHME.
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6.4 IMMmyHOCTUMYNALUNA

NMMyHOCTUMYNSLMS, B 60/bLLMHCTBE C/lyYaeB, He NPUBOAMUT K CHUXXEHHOW CONPOTUBASEMOCTU UHDEK-
LMOHHbIM 3a60/1€BaHNSAM: BMECTO 3TOI0 UMMYHOCTUMY/IALMSA MOXET UMETb NMOC/EeACTBUSA B N/1aHe 060CTPeHNs
CYLLeCTBYHOLLNX aniepruyecknx nam ayTouMMYHHbIX SB/IEHWIA.

Mpo6bl, ncnonb3yemble ANA 06HaAPYXXEeHUS UMMYHOCYNpeccum, 06bIYHO Takxe NoAXoAAT A8 06Hapyxe-
HVA UMMYHOCTUMYNALMK. Jly4limm cnocobom nccnefoBaHns nocneAcTBuii BO3AeNCTBUSA areHToB, O KOTOPbIX
M3BECTHO, YTO Te HecneyndnyHO CTUMYINPYIOT UMMYHHYIO CUCTEMY, ABSIETCA UCMO/b30BaHNE XUBOTHbIX
mMogenei ¢ MHAYKUMeli B HUX anneprum uam ayTouMMyHHOCTW. Kak 1 Mogenu cConpoTUBASEMOCTU K OpraHuns-
MaM. MOAeNu anneprum n ayToMMMyHHOCTW, Kak Npasunio, 4OCTaTOYHO rpomMo3akn. O6LenprHATLIX Mogenel
Ha XXUBOTHbIX A1 UCCnefoBaHUs anneprum u ayTouMMyHHOCTU, MO3BOMSAKOLWMX IKCTPANoNAUMI0 faHHbIX,
NoJTIy4eHHbIX OT XXMBOTHLIX Ha Ye/l0BeKa, He CyLLecTByeT.

Kpome MMMyHOCTVMYNUPYOLWMX KayecTB camMoro Marepmnana Heo6xoaMMo Takke pacCMOTpeTb UMMY-
HOCTUMYyNUpytoLLee BAUSHUE NOCTOPOHHUX areHToB, TakuX Kak nuporeHsbl, kak 0603HavyeHo B nNpunoxeHum F
MNCO 10993-11.

6.5 'MnepyyBCTBUTE/ILHOCTL

AreHTbl MOTyT 6bITb ONO3HAHbI UMMYHHOI CUCTEMOM N0 UX aHTUTEHHbIM CBOVCTBaM. Kak TakoBble, areHTbl
MOTyT ileiicTBOBaTb Kak asi/lepreHbl, BKIYas rmnepyyBCcTBATENIbHOCTb. CamMbiMU pacnpocTpaHeHHbIMn hop-
Mamu rmnepyyBCcTBUTENbHOCTY ABASIOTCA TMNepYyBCTBUTENbHOCTL 3aMes ieHHoro Tuna (Tvn 1V) u runepuys-
CTBUTENIbHOCTbL HemMeg/ieHHoro Tuna (Tun 1). AN runepyyBCTBUTENLHOCTU TNa | He CyLwecTByeT HaeXHoro
NPOrHO3MpPYIOLLETO NCCNeAOBaHMS.

MnepyyBCTBUTE/ILHOCTb 3aMeA/IEHHOIO TUNa COCTOUT U3 KNETOYHbIX BOCNA/INTE/bHbBIX aHTUreH-CneLu-
hnyHbIX OTBETOB. PekomeHzaLmm no nccnefoBaHuio runepyyBcTBUTENbHOCTY cogepxatcsa B 1 C 010993-10.

IgE cnyXuT nocpeaHVKOM TMNepyyBCTBUTEIbHOCTU HEMEeA IeHHOro Tuna. [ns BbiABAEHUS BbipaboTku
cneunduyecknx IgE mMoxeT 6bITb BbIOPAHO HECKOSILKO MeToA0B. Knaccuyeckue onpefeneHuns UHAYKLUK
rMNepyyBCTBUTONILHOCTU HEMEA/IEHHOIO THNa BKYAKT B ceba onpefeneHne nacCuBHOM aHadunakcum.

6.6 AYyTOMMMYHHOCTb

OK30reHHble areHTbl MOTyT U3MEHSTb KOMIMOHEHTbI OpraHu3mMa TakuMm 06pas3oM, YTo UMMYHHas cuctema
BOCMPUHMMAET VX Kakuy)xepoHble. Takve yCoBus, kak npaBusio, TpebyoT o4eHb cneundmnyHbiXx KOMGHaLui
aHTUTEH - @HTWUTENO; OMbITbl HA XXUBOTHbIX NOKa3ann, YTO ayTOMMMYHHblE 3a601eBaHWsA B BbICOKOI CTENEHU
reHeTn4yecky 3aBUCUMbI. Takum 06pa3om, MasioBepPOATHO, YTO ayTOMMMYHHbIV NOTeHLUMan MoxeT 6biTb 06Ha-
PY>X€EH NyTeM 06LLNX TOKCUKONOTUYECKNX CKPUHWUHTOBbIX NPO6.

O6LWenpuHATLIX MoAenel Ha XUBOTHbIX ANA UCCNef0BaHNA anieprum u ayTouMMyHHOCTW, NO3BONSIO-
LLMX 3KCTpanoMpoBaTh JaHHble Ha YeNoBekKa, He CyLecTByeT.

Bblna npegnoxeHa mogenb nccnefoBaHns No NPorHo3y ayToMMMyHHOCTU. OHa fiBnsieTcs MoandukaLm-
el npobbl Ha NoAkoNeHHOM numdaTnyeckom ysne. Mpu aToM onpegeneHnn nponndepaTnBHbIA OTBET fPEeHN-
pyemMoro numdartuyeckoro ysna CcuYATaeTcAa  NPU3HAKoOM  WHAYKUMW  CeHcubunusauuu,  BKIOYas
ayTOMMMYHHOCTb. [lo6aBrieHne KTecTy, COCTOsILee U3 OHOBPEMEHHOTO BBeeHUs T-3aBNCUMbIX 1 T-He3aBu-
CUMbIX @HTUIEHOB (aHTUreHOB-PENOPTEPOB). MOBbLICU/IO 3HAYMMOCTbL WCC/ef0BaHWsA, Tak Kak OHO Tenepb
no3Bo/fisieT onpefenvTb OTBETHYIO peakuuio, UHAYLUUPOBAHHYK Heo-aHTUreHamu. Tem He MeHee, npoba
HyXfaeTcs BAa/ibHelLeM yTBEPXAeHNN.

7 OKCTpanonsums AaHHbIX OKANHUUYECKUX UCMbITaHWNA

Mpo6nema 3KCTpanoNsaLum Ha YesnoBeka AaHHbIX, MOYyYEHHbIX Ha XXMBOTHbIX in Vitro, 0CI0XHEeHa UMMY-
HONOrMYecKol N36bITOYHOCTBIO /MK 3aNacoM, XapaKkTepHbIM A1 UX UMMYHHOU cucTeMbl. M03TOMY UMMYHO-
ToKcukonornyeckne adppekTbl MOryT He okKasaTb B/IMSHUA Ha COCTOsHWE NabopaToOpHbIX XWBOTHbBIX.
MccnepgoBanusa Takke 0COXHEHbl HE06X0ANMMOCTbLIO MCMONb30BaTh 0COObIE TECTbI B 3aBUCUMMOCTU OT MecTa
nccnefoBaHus (HanpyMep, CUCTEMHbIW, TETOYHBINA, KOXHbIN) 1 OT MHTepecytoLein MMMyHonatonorum (To ecTb
rMNepyyBCTBUTEIbHOCTb, UMMYHHAs perynsuus, ayToMMMYHHOCTb WM BOCNasneHve), npuyem nocnegHee
AiB/IeHNe He 0603HaYeHO B TPAAMLMOHHOM 06LLEM NCCef0BaHUN TOKCUYHOCTU.

YnydweHHoe NOHUMaHWE KNeTOYHbIX, MOMEKYNAPHbIX U FeHeTUYEeCKUX MPOLEecCoB, YYacTBYHOLNX B
CO3[aHUN COOTBETCTBYIOLMUX UMMYHHbIX OTBETOB U UMMYHHbIX MEANATOPOB, 3a[eACTBOBaHHbIX B 3TUX NPO-
Leccax. NpefocTaBnio BO3MOXHOCTb /151 UCMOMNb30BaHusA 60ee paymoHaibHbIX U MHPOPMATUBHBIX Uccie-
[oBaHWi.
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MpunoxeHune A
(cnpaBoyHOe)

HakonseHHbIli onbIT

A.l NmmyHOnorus

MIMMyHHasa cucTema npejocTaB/sfeT 3alUTy OT areHTOB, yrpoxXalLWux 3,0p0Bbi0 Yesl0BeKa, B 3Ha4NTeNbHO Mepe
OT MH(P EKLMOHHbIXareHToB, Bbl3blBaKOLW X 3a60/1€BaHNA, HO TakXe NOT PYrMX areHToB B OKpyXatolieii cpefe noT Heonna-
3un. OHa geiicTByeT NOCPeACTBOM TakMX MeXaHW3MOB, KaK UMMYHHbI# Ha30p ¥ BbIpab0TKa UMMYHOTN0GY/TNHOB, LLUTOKN-
HOB U NHTepneiiknHoB. OHa 3alunuaeT OT HOBbIX HEONACTUYECKNX KNeTOK N perynupyeT romeocTas pocta NeiKkoLunToB.
OT0 BbICOKOpPA3BUTas CUCTEMA OPraHoB, YbN (DYHKLMM 06eCcnevnBatoTCA ABYMSA OCHOBHbIMU MeXaHu3mamu. NepebiM ABNISA-
eTca HecneundnYecknii MexaHusm, He TpebyLWNiA NpeablAyLWero KOHTakTa ¢ MHAYLUPYIOLWMUM areHTOM U HE UMeo LW nii
cneundunyHocTn. BTopbIM ABNSieTCA cneuuduyHbIil nAn afanTuBHbIA MexaHn3M, HanpaBNeHHbl i KOHKPETHO NPOTUB onpe-
AeneHHoro areHta. 3 MeKTMBHOCTb afanTUBHOW CUCTEMbl 3aBUCUT OT BPOX/EHHbIX CUCTEM (Hanpumep, OT KOMNIEMeH-
THOW. KoarynsaumoHHo u dubpuHonuTnyeckoit cuctem). OHa Takke 3aBUCUT OT peakuuii aHTUTEH — aHTWUTeno,
T-AMMMOUNTOB. LUTOKUHOB NXEMOKNHOB.

MoHOHYK/IeapHble daroynTbl (T. €. MOHOLUTLI KPOBW U Makpodaru TKaHu), rpaHynouuTbl U TMTAHTCKUE KNEeTKN UHO-
pPOAHbIX TEN ABNATCA DAroyUTUPYOLWMMIN KNeTkaMun, 3afeiicTBOBaHHbIMKU a HecneyngniHol pe3ncTeHTHoOCTU. inumdo-
UAHble KNeTKM, makpodarm n UX LUTOKWHbI 3a[eiiCTBOBaHbl a pas3/IMyHbIX acnekTax cneuuduyHoii pe3nucTeHTHOCTMN
opraHusma. MononHeHne n 06HOBNEHNE KNETOYHbIX 3/1eMEHTOB UMMYHHO CUCTEMbl ABNSIETCA OCHOBHOW 3agayveil num-
thonaHoI TKaHN N NPOUCXOANT, @ OCHOBHOM, B NEPBUYHBLIX TMMM OUAHbIX OpraHax (KOCTHbIA MO3F, TUMYC).

B-kneTkn npoayuunpyoT B-numdouunTbl. KOTOpble guddepeHUuMpyloTCa B n1asmaTuyeckne kneTku, Bolgensouime
aHTUTEeNa co CNOCOBHOCTLIO CBA3bIBATL Cneynduueckne aHTureHsl. Ha paHHeit ctagun guddepeHuynaynu B-knetku nme-
10T TO/IbKO KNeTOYHO-HanpaB/eHHble aHTUTena, KoTopble MOryT CBA3bIBATHCA CO CNELM(UUECKNM aHTUTEHOM, HO He Bblje-
NAT B N1a3My HUKaKUX PacTBOPUMbIX aHTUTeN. Ansa fansvHeliwein anddepeHumnaumm B-kneTok B NasmMeHHbIe KNeTkn
AO/KEH NPON3OATU PAL BaXKHbIX NPOLLECCOB. AHTUTEH yCBanBaeTCA K1€TKON N NpOXOANT AUTeCTUBHbI npouecc. dparmeH-
Tbl YCBOEHHOIO aHTUreHa 3aTeM CBA3bIBAOTCA CO CNeunann3npoBaHHbIMN MOJIEKy1aMU, YENI0BEYECKUM NIEAKOLUTAPHBIM
aHTureHom (HLA). koTopble 3aTeM HanpaB/sAlOTCA HA NOBEPXHOCTb 8-numdoynTa N PUKCUPYIOTCA HA €70 NOBEPXHOCTK.

T-AMMOLUTLI UMEKT UMMYHOIOTMYECKN CNeynuyHbIe peLenTopsbl, KOTOpble pacnosHalT monekyny HLA u cea-
3aHHble C Hell aHTUreHHble (hparMeHTbl 1 CBA3bIBAOTCS C HUMUW. [1pU MHOTUX UMMYHHbIX OTBeTax TpebyeTca B3anmopeii-
cTBue B-knetok ¢ T-kneTkamu 4Nna 3aBeplleHns BCex cTafuii ux guddepeHumnaymn B nn1asMeHHble KNeTku, Bbligensoume
aHTuUTena.

Mpu akTuBauuy T-KNeTOKNOCNEeAHNE BbIAENAT CEPUI0 LUTOKUHOB, CAYXAalUX XUMUYECKUMN NHANKATOpaMK, ABNA-
OWUMUCA KPUTUYHBIMW NPYU MOBUAN3ALUN N MeJnaLn BOCNANNTENbHbIX U UMMYHHbIX npoueccoB. OHW NpejoCcTaBNAlT
aKTUBUPYOLME U UHTUOUTOPHbIE CUTHAbI, MPOU3BOAALLNE OTPOMHbIV ath D eKT Ha Apyrne KNeTKN UMMYHHOR U TemonoaTu-
YeCcKoW cucTem nacoefuHUTENbHON TKaHU. Takum o6pa3om, cneynryHbIi UMMYHHbI OTBET CAYXUT UHULMaTopom 6a30-
BbIX 3(p(PEKTOB, TAKMX KAKBOCNasieHne. cBepThiBaHne, HUOGPUHONN3 N aKTUBALMUA BACKYNAPHbLIX 9HA0TENNANbHbIX KNeTOK.

ApanTuBHas UMMYHHas cucTemMa MOXET pearnpoBaTbh Ha MPOHMUKAILW N OPraHn3M UK areHT caeayloWwrmMn pasnny-
HbIMU NYTAMMK:

a) rymMopasibHblii UMMYHHBbI OTBET, BK/IIOYAIO LW NI peakL o aHTUTEH — aHTUTEeN0 Ha NOBEePXHOCTN 6akTepwuii, BUpYy-
COBUT. A.;

O) KNeTOYHbI/i UMMYHHbIA OTBET NPOTUB aHTUTEHOB NOCPEACTBOM T-NUMAOLMTOB. MakpodaroB ¥ MOHOLUTOB.

3Tu fBa pa3InyHbIX MexaHnamMa MoryT AeiicTBoBaTb OJHOBPEMEHHO 1 B3anmogeiicTsoBatb. O6a nogpasymesatoT
AeATeNnbHOCTb NMMMGOLUTOB. B-numdounTsl ¢ peyentopamu nMmyHornobynuia (1a) auddepeHuynpyoTcs B nn1a3MeHHble
KNeTkn, KoTopble 3aTem BbipabaTbiBalOT aHTUTENA, cneunduuHblie KO6Hapy)XeHHOMY aHTUreHy. Nocne cBA3bIBAHUA aHTU-
reHa T-KN1€TOYHbIM peLenTopoM T-AMMMOLNTLI CTAHOBATCA aHTUTEH-CNeuynPUYHbIMN T-KNeTkaMu. KOTOpble MOryT Npou3-
BOAWUTb pasnnyHble BUAbl LUTOKNHOB B 3@aBUCHMOCTMN OT 06GHaPYXEHHOro aHTureHa.

A.2 NMMYyHOTOKCMKONOTNA

B3aumogeiicTBne C MMMYHOTOKCUYHbIM areHTOM MOXeT U3MEeHUTb XPYynkKoe paBHOBECHE UMMYHHO CUCTEMbI, 4TO
MOXEeT MPUBECTN K HEXEeNaeMbIM pe3ynbTataM, TakuM Kak.

- MMMyHOCynpeccusi, Begylwasa K M3MEHEHUAM B 3alUTHbIX MexaHW3Max OopraHu3Ma MnpoTUB NaTOreHOB WU
Heonnasuu:

- anneprus;

- ayTOMMMYHHOCTb.

TepMUH «MMMYHOTOKCUYHbI/ areHT» (Janee — areHT) UCNoNb3yeTcss ANA 0603HAYEHUA XMMUYECKUX BelecTs
(Hanpumep, NeKapCTBEHHbIX NpenapaTos) UK 6MON0TMUYECKMUX MOJTEKY, BK/IOYAA NPOAYKTbI UX erpajgaunu n. B HEKOTO-
pbix cnyyasx. hnsnyeckue hakTopbl (Hanpumep, pagnayuio). B KOHTEKCTe HAcTOALW ero ctaHaapTa Takme areHTbl BKaOYa-
10T B cebs maTepuanbl, UCNOMb3yeMble a MNPOU3BOACTBE MEAULUUHCKAX WU3AENUA n/Mnm Xumuyeckune BelecTsa,
npucyTCcTBYOLWME B MeAULNHCKUX N3AEeNTNSAX B BUE 0CAAKOB.
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VMMYHOTOKCUYHOCTb MOXET NPUHUMATb HECKO/TbKO (DOPM, BKIOYaRA:

a) noepexjeHne nnn PyHKUMOHaNbHOE HapylleHe 0AHOro Uan 6osiee KOMNOHEHTOB UMMYHHOW CUCTEMbI, Tak 4TO
UMMYHHas PyHKUMNA noAaBaeHa, n HopManbHas pe3ncTeHTHOCTb OpraHn3ma HapylleHa;

b) CTUMYNAUNIO cneundUUYHbIX UMMYHHbIX OTBETOB XUMUYECKNMM BELLECTBAMMU NN NPOTEUHAMM, KOTOPbIE BEKYT
3a co60il pasBuTME CEHCMGUAM3aLUN 1 annepruyeckoro sabonesaHns;

C) npoBoLMpOBaHWe, NPSAMOE MU KOCBEHHOE, ayTOoarpecCMBHbIX OTBETOB, BEAYLNX K ayTOUMMYHHOCTI 1 ayTOUM-
MYHHOMY 3a60/1eBaHuI0.

B cniyyae MMMYHOTOKCUYHOCTM BBUAY NPSIMOTO BAUSIHUS HA UMMYHHYI0 cucTeMy obuias uau mectHas (Hanpumep,
KOXHas.NeroyHas)MMMYHHasa cucTemMa CTAHOBUTCS MULLEHbIO ANA areHTa, u pe3ybTaToM MOXeT cTaTb NOBbIWEHHAA Yac-
TOTa BO3HUKHOBEHUSA UK CTENEHb CEPbe3HOCTU MH(DEKLMOHHbIX 3a601eBaHnii an Heonnasun. Hanpumep, e pesynbTate
BUPYCHOW nHMekyun SnwTeliHa — bappa MoxeT pa3BuTbCcs B-kneTouHas numpoma, a Bo3jeiicTene ynbTpacdoneToso-
ro 06/ly4eHnss — NPUBECTM K paKy KOXVN UMMYHONOAABEHHbIX floc/ienepecafoyuHbiX NauneHToB. MNpsMas MMMYHOTOKCHY-
HOCTb. BeAylias K akTMBaLuUnM WAW NOJABAEHUI0 UMMYHHOW CUCTeMbl, TakkKe MOXeT BAINATb Ha UMMYHHble OTBETbl Ha
aHTUTeHbl, He CBA3aHHble C MMMYHOTOKCUMYECKMM areHToM, U. TakuM 06pa3om, BAUSATL Ha anfieprum U1 ayTOMMMYHHOCTb,
Hanpumep, nyTeM 060CTPEHUSA 3TUX OTBETOB.

MNMMYHOTOKCUYHOCTb TaKXe MOXEeT pa3BUTbCS U3-3a KOCBEHHOTo agphekTa. Hanpumep, BonyaHka, Bbl3BaHHas rng-
panusnHom, o6pasyeTcs BCAeACTBME BANAHUA HA KOMNIEMEHTHYIO CUCTEMY, BeJyLLero K HeJocTaTky KOMNJeMeHTa.

Takum 06pa3oM, UMMYHOTOKCUYHOCTb MOXET ObliTb Bbl3BaHa 3(hhekToM areHTa B pa3nnyHbix 061acTsX, B UMMYH-
HOW 160 reMonoaTMyeckoi cncTemax UM B COCTaBAALLNX 3TU CUCTEMbI 3BEHBLAX.

MMMYHOTOKCMYHOCTb TaKXe MOXET pa3BUTbCA B pe3ynbTaTe UHAYKLUU UAN MOAUMD NKALUN areHTOM AeATeNbHOCTH
UMMYHHO cucTemMbl. Hanpumep, B ciyyae anfieprum WUMMYHHasa cucTemMa pearnpyeT Ha XMMU4Yeckue ranTeH-npoTenH
KOHbIOTATbl UK COEANHEHNS C BbICOKO MONEKyNsSipHOI Maccoii. Hanbonee BeposiTHbIMWU NOCNEeACTBUAMU 4151 3[,0POBbA B
pesynbTaTe peakunn Ha CoeJMHEHNS C BbICOKOW MOMIEKY/TAPHOI Maccoii ABASATCA anneprun AbixaTeibHbiX NyTei (Hanpu-
Mep. acTma, PUHUT), XeNy[0UYHO-KMNLLEYHbIE alIeprun Nan annepruuyeckuil KOHTakTHbI gepmMaTtuT.

AYTOUMMYHHOCTb MOXET pa3BUTbCA B pe3y/sbTaTe UHAYLMPOBAHHOIO areHTOM U3MEeHEeHUs B TKaHAX opraHusma,
SHAOKPUHHON PYHKUUU NN UMMYHHOU perynsauun. AyTOUMMYHHble 3a601€eBaHna ABNATCA 3a601€BaHUAMU UMMYHHOW
Aeperynauumn, nposiBAAKLWMUMNCS NYTEM BbIPAGOTKN aHTUTEN K« Ce6e/CBOUM» AN MOANMULMPOBAHHBIM NCBOUM» aHTUre-
HaMm nn6o nyTem paspylleHus TkaHm T-nuMdoumnTamn UM Makpodaramu, pearvpyowuMy Ha SHA0TeHHbIE ayTOAHTUTEHbI.
AYTOMMMYHHble 3a60/1eBaHNs He 06593aTeNbHO pa3BuBalOTCA apesybTaTe ayTOMMMYHHOCTU. ATE@HTbI MOTYT CBSI3biBaTbCA
C NMpOTeUHaMMN TKaHW UAN CbIBOPOTKM, U UMMYHHbI/i OTBET MOXeT Bblpa6aTbiBaTbCA NPOTUB Takux MOANGULNPOBAHHbIX
ayTOaHTUTEHOB, BEJA K MOBPEeX/AEeHU0 uan rubenn knetok. MMMYHOTOKCMYHOCTb, BeAylias K rmnepyyBCTBUTENBHOCTY U
ayTOMMMYHHOCTW (MMMYHHOWAEperynaynmn). o6bI4HO AEMOHCTPUPYET BbICOKYIO CTeNeHb BapnabenbHOCTH cpen nauneH-
TOB. M €e. N0 NPUYMHE BN O0BbIX OT/INYUIA, CTOXHO BOCMPOU3BECTU B MO EMAX HA XKUBOTHbIX.

MaToreHHble cTafun, BegyLine KayTOMMMYHHO peakunm, O KOHLA HE MOHSATLI; TeM He MeHee, Gbl/IN YeTKo onpefe-
NleHbl HEKOTOpble BaXHble hakTopbl, BKOYas ciegyoujme:

- reHeTuyeckas CTpyKTypa;

- nonm;

- BO3pacT;

- BO3A4eiCTBUE OKpyXatolei cpeabl.

NMpnmeyvyaHne — NaeHTUMULMPOBAHLI HEMHOTUE areHTbl OKpYXaloLieid cpesibl, HO OHW MOTYT BKIlOYaTb HEKO-
TOpble MHeKLnU.

Mpu3HaHoO, N0 MEHbLWEN Mepe, YeTbipe MexaHn3Ma MHAYKLUN ayTOUMMYHHOTO 3a601eBaHns;

- CKPbITble aHTUTEHbI, T. €.00bIYHO BHYTPUKIETOUYHbIE CY6CTAHL UM, NPU3HAHHbIE YY)XEPOAHbIMU NPU 0GHAPYXEHUN;

- ayToaHTUreHbl, CNOCOGHbIE CTaTb UMMYHOTEHHBIMY B pe3ybTaTe XMMUYeCcKoro, g M3M4eckoro unm 61Monornyecko-
ro U3MEHEHUS;

- YyXepoAHble aHTUTeHbl, CNTOCOGHbIE MHAYLMPOBATb UMMYHHbI/i OTBET, NePEeKPECTHO pearnpyoLwnii CHopManbHbl-
MW ayToaHTUreHamu;

- MyTauWOHHbIe UBMEHEHUS, CMOCOGHbIE NPONCXOANTbL B UMMYHOKOMMETEHTHBIX KNeTKax.

Heo6Xx04MMO OTMETUTb, YTO AepPerynsuns MMMYHHO CUCTEMbI, caMa o ce6e He Beaywas K UHAYKLUN ayTOUMMYH-
HOCTW. MOXET MOBNUSATH HA MPOSIB/IEHNE Y)Xe UMeloLweiica NaTeHTHOW ayTOMMMYHHOCTW.

PasHuua mexay npsiMoil TOKCUYHOCTbI0 1 TOKCUYHOCTbLIO BCN1€ACTBME MMMYHHOTO OTBETA Ha COeAMHEHUE B HEKOTO-
poii cTeneHn nckyccTBeHHa. HekoTopble COeiIMHEHUSA MOTYT 0Ka3blBaTb NPsiMOE TOKCUYECKOE BO3AelicTBME HA UMMYHHYIO
cucTeMy BAOMOMTHEHWE K UHAYKL UM CNeLnduyeckoro MMMYHHOTO oTBeTa. TsXe/ble MeTasl/ibl B UCC/Ie JOBAHUSAX HA XUBOT-
HbIX. HANPUMep PTYTb, NPOSABASIOT UMMYHOCYNPECCUBHOE AeiCTBME W BbI3bIBAOT IMNEPYYBCTBUTENBHOCTL U aYyTOUMMYH-
HOCTb.

A.3 MocneacTBUS UBMEHEHUN MMMYHHOW cucTeMbl AN 340POBbA YenoBeka

MoTeHUMan N3MEeHEeHUH BUMMYHHOW CUCTeMe K HeraTUBHOMY BO3eiCTBUIO HA 3,0POBbe Ye/T0BEKa IBNSAETCA pacTy-
el Hay4yHoOW n 06w ecTBeHHO Npo6aemoil. PasnnuyHbie TecTbl B pe3ynbTaTe uccnefoBaHnii Lo6poBoAbLEB UK CAyYait-
HOTo BO3JeiCTBUS Mokasasu, YTO HEKOTOPbIE areHTbl AeMOHCTPUPYIOT UMMYHOMOZAY/MpPYlOUiMe CBONCTBA € opraHusme
yenoseka. TeM He MeHee, NOHbIN 6uonornyecknii 3 ekT 3TUX U3MEHEeHU He Bbl1 CTPOro OTPaXeH AOKYMeHTanbHo. ToT
haKT,Y4TO HE3HAYNTeIbHAaA UMMYHOMOAYNSALNS € OPTaHN3MeE MOXEeT UMeTb KIMHUYEeCcKoe 3HauyeHue, NoATBepPXAaeTCs CHU-
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XEHUSMU TUTpa BaKuMHaUWii B CBA3M CO CTPECCOM W yyalieHMem CMMNTOMOB MPOCTOro repneca nocne BO3feicTBUSA
ynbTpatnoneToBoro u3nydyeHus. PesynbTaT MMMyHoAeduunNTa, BbI3BAHHOIO MeULUHCKMUMWU CpefCcTBAMU, MOXHO
NONTHOCTbIO OLEHUTb MO MOBbILWEHHOMY YUCY MH(DEKLNOHHbIX 3a60neBaHnii (0CO6eHHO Bbi3biBaEMbIX ONMNOPTYHUCTUYEC-
KAMU naTtoreHaMu) n HeonaacTuyecknx 3abonesBaHnii onpeaeneHHbIXx BUA0B, HA61l04aeMblX NPU NCMONb30BAHUN UMMYHO-
CYNPEeCCUBHbIX areHTOB /19 KOHTPO/IS peakyn OTTOPXEHNA TPaHCNAaHTaToB.

MHOrve 3 UMMYHHbIX MU3MEHEHWN, HabNofaeMblX B OpraHn3Me YesioBeka nocnae BO3geicTBUA UMMYHOMOAYNPYIO-
WX areHToB. MOTyT 6bITb Mas103aMeTHbIMU N BPEMEHHBIMW, & BbIAB/IEHWE UX BIMSHWUSA Ha 3[,0P0OBbE - C/IOXKHBIM B CTPyKTYy-
pe U PYHKLUAX UMMYHHOW CUCTEMbl MOTYT GblTb U3MEHEHUS, HO OHW MOTYT He Bbl3BaTb ABHbIX KTMHUYECKUX NOCNeACTBUI
ANS 340p0OBbSA BBUAY [,eACTBUA KOMNEHCATOPHbIX MEXaHU3MOB. ITO Nogpa3ymeBaeT, YTO Cy6bekTbl BO3AENCTBUS MOTYT He
AEeMOHCTpUpoBaTb ABHOrO ahpekTa Ha 340pOBbE, HO TakoBble ahheKTbl MOrYT NPOABUTLCA B NOBbIWEHHOV NOABEPXEH-
HOCTW 06wWwum 3a6oneBaHuAM. Takum o6pa3om, BAWSIHWE Ha 340POBbe MOXET GbiTb BbISIBTEHO HA YPOBHE HaceneHus,
Hanpumep, B Ka4ecTBe NOBbILEHHON PACNPOCTPAHEHHOCTN annepruin no6LWnx NHeKL NI, TaKUX KaK PUHAT, TpUNN ncpes-
HUA OTUT. DTN apPeKTbl MOTYT 0COGEHHO NPOABUTLCA B TAKUX MOATPynNnax HaceneHns, kak et N noxuablie N0 4u, Tak Kak
OHM Haubonee NoABepPXKEHbl PUCKY BO3eCTBNA UMMYHOTOKCUYHbIX areHToB.

[onoNHUTeNbHO HeO6X0AMMO NPU3HATBL, YTO UMMYHHbIW CTaTyc HaceseHna YpesBblyaiiHo pasHopoaeH. Bospacr,
paca, non, 6epeMeHHOCTb, CTPECC N CNOCOBGHOCTL CNPaBASATLCA CO CTPECCOM, CONYTCTBYOWMNE 3a601eBaHUA U UHG eKLnu,
cocTosiHMe NuTaHna, TabakokypeHue napyrue akTopbl o6pasa XnU3Hu, BO3AeNCTBINE 1eKapCTB M CE30HHbIX OTANYKIE cno-
COGCTBYIOT 3TON HEOAHOPOAHOCTK.

HecmoTps Ha reTeporeHHoOCTb W NOBTOPSEMOCTb, CBOWCTBEHHbIE (DYHKLUAM UMMYHHON CUCTEMbI, CHUXEHUE Cno-
COGHOCTUN UMMYHHOI CUCTEMbI pearnpoBaTthb B MOJIHYI0 CUY COBEPLUEHHO HEXenaTebHO, Tak kKak afanTuBHble KOMMNeHca-
TOpHbIE CUCTEMbI MOTYT NOHAA06UTbLCA ANA AelicTBUS B 60nee yrpoxawwnx cutyaumsax. C Apyroii CTOpOHbI, NOBbIWeHNe
(oco6eHHO ycTounBOE) B AE€ATENILHOCTM UMMYHHOI CUCTEMbl BrieyeT 3a co60i puck 60nee cepbesHbiX NOCNEACTBUNA
(noBpexpaeHune TkaHel, aHadnnakcus), BOSHUKAOLWNX NPU anneprum u/unn ayTouMMyHHocTu. CepbesHble NocaefcTBus
annepruyecknx M ayToMMMYHHbIX OTBETOB BBU/Y B/IMSHNSA BHELWHUX areHTOB Ha YeloBeka 0CO6EeHHOOYeBUAHbI NpU cayya-
AX BO34ENCTBMA XMMUYECKNX BELeCTB N TeKapCTBEHHbIX NpenapaTos.
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MpunoxexHne B
(cnpaBouHoe)

MpakTuka NnpUuMeHeHna MegnLLUHCKNX VI3,EI,eI'II/Il7I B KJINHUKE

Mpn 0630pe Hay4YHON nuTepaTypsbl (CM. BBeAeHUe)6biNu BbIIBNEHbI CeayoLne Npu3Hakm NposaBAeHNA B OpPraHns-
Me yenoBeka UMMYHOTOKCUYHOCTHW, BbI3BAHHOI pas3fInyHbIMKU MaTepuanamu.

- Mpuyyactum onpefeneHHbix 6MoN0rMYeckux MmaTepnanos (Hanpumep, NPOTENHOB 1aTeKca) NPONCXOAAT peakLnm
rMmnepyyBCcTBUTENBHOCTM TUNa |. OTMeyalTCs oTAebHbIE CayYan NPy y4acTum N1acTUKOB U NONUMEPOB (Hanpumep, akpu-
NoBbIXYaKpunaTos) n coneit MeTannos, HaNpMMep conei HUKENA U Xxpoma, Takne AP eKTbl Takke OTMeyYanuch B cnyyae
NpUMeHeHUs amanbraMmbl BCTOMaToN0run. He Bcerga npeactaBnsaeTcs BO3MOXHbLIM BbIIBUTb Pas3inunsa Mexay «knaccu-
Yeckoli» rmnepyyBCTBUTENbHOCTbIO TUNa | (T. €. onocpefoBaHHOl aHTUTenamu IgE) n npaMbiM BO3aelicTBMeM TOoKCU4Yec-
KOV cy6CcTaHUMM Ha AeTpaHyNALNI0 TYUHbIX KNeTOK.

- CoobuaeTcs 0 HECKONTbKMX CNyYaaX peakyny runepuyBcTBUTENbHOCTN TUna IV. CBA3aHHOI C HU3KON MONeKynsap-
HOW Maccoii opraHuyeckux Mmonekyn (Hanpumep, TMypamoB nAapyrux gobasok/npumeceii B natekce, aTakxe 6uctheHona A
B CBA3YOLMX KOMNOHEHTaX ANA 3y60NpoTe3HbIX MaTtepuanos), ¥ c naacTukamu/nonumepamu (Hanpumep, akpuaatamm un
fo6aBkaMy K NMOSIMMEPHbIM MOKPbLITUAM B 3/1eKTpojax KapanocTUMYNATOpPOB U hopManbAernaom, BblAeNAWMUMCS B
NoSIMMEPU3YIOLLUXCA CTOMATONOTNYECKNX MaTepnanax).

- MeTannbl 1 conn MeTannoB B MEANLUHCKUX U3AENNAX UHOTAA CBA3bIBAIOT C peakunei runepyyBcTBUTENbHOCTH
Tuna IV.

- XpoHuuyeckoe BocnasieHme Tuna MHOPOAHOTO Tela Kak peakumsa Ha UMNiaHTaThl, COCTOAWME U3 MaTepnanos MHO-
rMX BUAOB, HanpumMep, nonn(guMeTuncnaokcaH) (CUAnKoH). nonu(tetpadnyopoatuneH)(nonuteTpadTopaTnneH/NTPI).
nonu(mMeTuameTakpunart) U NONMacTep. TeM He MeHee, C/I0XKHO YCTaHOBUTbL NMPUUYNHHYIO B3aUMOCBA3b MEX/Y XpOHnUec-
KUM BOCNaneHneM 1 Cepbe3HbIMN OCMIOXHEHUAMMU, TAKUMU Kak ayTOMMMYHHOCTb, A1 KaX/A0ro KOHKPETHOro matepuana.
3ameTHas pubpo3Has oTBeTHasA peakyus MOXeT pasBUTbCA NPU UCMNOIb30BAHUN CUIMKOHOB, C KOTOPbLIMMU Takas BO3MOX-
HOCTb 6bl1a O6LWMPHO N3yYeHa, HO Noc/eAHNe faHHble He NoKasblBaloT Kakoro-nm6o cuctemHoro 3a6onesaHus.

- B HekoTOpbix cy6bekTax nofgo3peBaeTca MMMYHOCYNpeccus, BO3HMKaLWas B pesynbTate Bo3AeiicTBus onpeje-
NEeHHbIX MeTannos (Hanpumep, HUKkena u ptyTn). OgHaKo cucTtemaTnyeckme nccneoBaHus, CBA3aHHble C MeANLNHCKUMU
nsgenunamun/maTtepuanamu. peaku.

- HekoTopble knMHUYeckne oT4eThl (PaBHO, Kak M nabopaTopHble ONbITbl HAXXKWBOTHbLIX) NpeAnonaralT UMMYHOCTH-
MYNALUI0. OCOBEHHO BbI3BAHHYIO afibloBaHTaMu, B C/lydyae CU/IMKOHA, HO 3TO MOXET NPOUCXO0ANTb CKOpee B pesynbTaTe
apdhekTa ygepxaHma aHTUTEHOB (JEMNOHNPOBAHUA), YEM U3-32 NPAMON UMMYHOTOKCUYHOCTU.

- AKTUBAaLMS KOMMN/IEMeHTa C BbIpaboTkoli BHah MNaTOKCUHOB SIBASETCSH PacnpoCTPaHEHHbIM UMMYHOTOKCUYHbIM
a(ppekTom, CBA3AHHBIM C TBEPALIMU MaTepuanamm, BXOAALMMN B KOHTAKT C KPOBbIO (HanpuMmep, Matepnanbl Ha OCHOBE
LLeNoN03bl, CUHTETUYECKAMY MaTepuanamu maructpaneii Ans remoguanusa, cononumepamu nonnacTtep/MT®3 ans
BakLMWH).

- AYTOMMMYHHOCTb CBfi3blBasiaCb C HEKOTOPbIMY MeTannaMu, NPUMEHAEMbIMU B UMNAAHTUPYEMbIX MEAULUHCKNX
n3genuax (Hanpumep, ¢ pTyTbio 1 30710TOM). TeM He MeHee, faxe Npu MoAeNnpoBaHun 3ab6oneBaHnii Ha XMBOTHbBIX C/I0X-
HO NONyYnThL Y6eanTeNnbHOoe 4oKa3aTeIbCTBO TOM0, YTO Kakoi-nnbo matepuan Bbi3biBaeT ayTOMMMyHHOe 3a6oneBaHue (B
OT/IMYMeE OT TYyMOpPanbHOro N(UAN KETOYHOTO ayTOMMMYHHOTO OTBeTa).

rMnepuyBCcTBUTENLHOCTL (TUNOB |1 IV) ABNAeTcA Hanbosnee 4acTo OTMEYaeMblM UMMYHOTOKCUYECKUM 3D heKkToM.
HekoTopble HaTypasbHble MPOAYKTbl XMUBOTHOTO MPONCXOX/AEHNA ABNSAIOTCA OJHOBPEMEHHO UMMYHOTEHHBIMW U aKTUBUPY-
OWMUMN CUCTEMY KOMMNIeMeHTa (HanpuMep, KonnareH). [ipyrne matepuassl (Hanpumep, KpUcTananyecknini Ksapl, v yrosb-
Hble MMMYyHOaACoOp6eHThbl, a Takke opraHu4yeckue Ao06aBKM C HU3KOMOJIEKYNAPHO Maccoi) Takke AeMOHCTPUpPYIOT
MMMYHOTOKCUYHbIA 3 hekT (Hanpumep, akTUBaL IO CUCTEMbI KOMNAEMeHTa ¢ BbipaboTKo aHapMNaToKCUHOB 1 peakLuio
rMnepyyBCTBUTENBHOCTM TUNa IV COOTBETCTBEHHO).

B Hay4yHOi#l nuTepaTtype Hanb6osiee pacnpocTpaHeHbl ONMCAHNA CllyYaeB U NccneoBaHna Ha He6oNblW KX rpynnax.
3aMeTHbIMU NCKMIOYEHUAMM ABNAIOTCSA 60/1ee KpyNHble KTNHNYeCKne NccnefoBaHns, AEMOHCTPUPYOLME peakLumn runep-
YyBCTBUTE/ILHOCTU. HaANPUMep, Ha ONpefesieHHble MeTa bl UAN NaTekc, U UCCNEeA0BaHNA XEHLWMNH C MMNNaHTaTtammn
MO/TOYHOW Xenesbl (KOTOPble HA HACTOALWNIA MOMEHT He MPOSIBNAAIOT NPU3HAKOB MMMYHOTOKCUYHOCTH). 3a 3TUMU UCKtOYe-
HUAMUN. cucTemMaTnyeckne nccneoBaHnsa cnocobHOCTU MaTepuanos AN MeAULUHCKUX U34eNNil Bbl3biBaTb UMMYHOTOK-
cuuyeckoe geiicTBue Ha NOAAX, KAK NPpaBuI0, OTCYTCTBYIOT. 3TO 06BACHAET TO. UTO COO6LIEHNA 06 UMMYHOTOKCUYHOCTM,
BbI3BAHHOW MEANLUHCKUMMN N3JEeNUAMM, peKo BCTpeyatoTca. OTYacTu 9TO Takke MOXET NponucxoanTte 6narogaps ad g ek-
TUBHOMY OTCEBY NOTEHLMANbHO UMMYHOTOKCUYHbIX MaTepuanoB Ha paHHUX cTaamax paspaboTku nsgenuns. PesynbTathbl
TaKNX CKPUHUHTOBbIX CC1eJ0BaHNI MOTYT HE NOSABUTLCA B HAYYHON NnuTepartype-
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Mpunoxenune C
(cnpaBoyHOe)

Bnok-cxema nccnefoBaHna UMMYHOTOKCUYHOCTU

PucyHok C-1 — Bnok-cxema uccnefoBaHnii UMMYHOTOKCUYHOCTHU

n Matepuan usgenus B TO4HOCTHU TakoW Xe. Kak U B npon3sBoagMMOM n3genuun, C JaHHbIMUK, NOKa3biBakWNUMN OTCY-

TCTBME UMMYHOTOKCUYHOCTU; XapaKkTep KOHTaKTa ¢ TefIoOM U ANUTENbHOCTb BO3AEeNCTBMUA TaKkne Xe. Kak 1 B NPOU3BOAMMOM
n3genuu.

b AYTOMMMYHHOE B/IUSAHWE MOXET npegnonaraTtbCsA UCXOASA U3 CYLWECTBYOLWMNX AOKINHUYECKUX UNN KIUHUYECKUX
AaHHbIX.
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MpunoxeHue O
(cnpaBouHoe)

CBejfeHNs 0 COOTBETCTBMM HALLMOHa/bHbIX CTaHAapToB Poccuiickoii ®epepayun

Ta6nuya D.1

O603Hau€eHNe CCbINIOYHOTO
MeX/yHapoJHOro cTaHaapTta

NCO 14971

MNCO 10993-1:2003

NCO 10993-2

NCO 10993-6

MCO 10993-10

NCO 10993-11.2006

CCbIZTIOYHBIM MeXAYyHapoAHbIM cTaHapTam

O603HaveHne 1 HavMeHoBaHNe COOTBETCTBYHOLLEr0 HaLMOHa/IbHOr0O CTaHAapTa

FOCT P NCO 14971—2006 W3penusa mefuuumHcKue. NpUMEHEHWE MeHeaXMeHTa
pucka K MeAuLUHCKUM U3Lennam

FOCT P NCO 10993-1—2009 W3genus mepuynHckue. OueHka 6uonoruyeckoro gei-
CTBUA MeAULMHCKUX n3genunin. Yactb 1. OLeHka u uccneoBaHus

FOCT P NCO 10993-2—2009 W3genus meguunHckne. OueHka 6MON0TMYeckoro gei-
CTBUS MeAULMHCKNX n3aenuit. Yactb 2. Tpe6oBaHus K 06palyeHnto ¢ XUBOTHbIMY

FOCT P NCO 10993-6—2009 W3genus meauuymnHckue. OueHka 6Monoruyeckoro gei-
CTBUA MeAULMHCKUX n3genunit. Yactb 6. WNccnegoBaHne MeCTHOTo AeiicTBUS nocne um-
nnaHTaymm

FOCT P WUCO 10993-10—2009 W3penus mepuumHckne. OueHka 6Guonornyeckoro
feiicTBNA MeAnUUHCKUX nsgenuii. Hacte 10. MiccnepoBaHusa pasjpaxatoL,ero 1 ceHcuou-
nusnpylouiero geictena

FOCT P NUCO 10993-11—2009 W3pgenus meguuunHckne. OueHka 6GMONOrMYeckoro
neiicTBUS MeAuUMHCKUX u3genuit. Yactb 11. WccnepoBaHusa o6 eTOKCUYECKOro feit-
cTBUA
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