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Mpeancnoeue

Llenw, ocHOBHLIE NPUHLMMBLI M 0BLKMe NpaBuna npoBedeHnsa paboT No MeXrocyqapCTBEHHOW cTaHgap-
Tusaumm yctaHosnedbl FOCT 1.0 «MexrocynapcTeeHHas cucTeMa cTaHaaptuaaumu. OCHOBHbBIE NMONOXKEHUA»
1 FOCT 1.2 «MexrocyaapcTBeHHasa cuctema ctangapTtusauuv. CTaHaapTsl MeXrocyaapcTBeHHbIe, npaBuna
M pekoMeHZaLuKn No MexrocyaapcTBeHHON cTaHdapTusauuun. Mpaeuna paspaboTku, NPpUHATUS, 0BHOBNEHWS
M OTMEHbI»

CeeneHus o cTaHgapTe

1 MOOrOTOBNEH ABTOHOMHOI HEKOMMEp4YECKOW opraHuzauunen «HCTUTYT Meauko-BUonorndecknx
nccnegoBaHui U TexHonorniny (AHO «MMBWWT») Ha ocHOBe COBCTBEHHOTO NMEPeBOAa Ha PYCCKAM S3bIK aH-
MMOA3LIYHOW BEPCUIN JOKYMEHTA, YKa3aHHOrO B MyHKTE 5

2 BHECEH ®epepanbHbIM areHTCTBOM MO TEXHUYECKOMY PETYNMPOBAHUIO U METPONOI1K.

3 NMPUHAT MexrocyoapcTBeHHLIM COBETOM MO CTaHA4apTu3auuum, MeTponorum u cepTudurkaumm
(npotokon ot 28 nioHa 2024 r. Ne 174-11)

3a NMPUHATKE NporosiocoBanu:

KpaTkoe HaumeHoBaHWe cTpaHsbl Ko cTpaHbl CoKpallgeHHoe HauMeHOBaHWe HaLMOHANLHOro opraHa
no MK (MCO 3166) 004—97 no MK (MCO 3166) 004—97 no craHpapTuaaunm
ApmMeHuns AM 3A0 «HaumnoHaneHbIM opraH No cTaHgapTU3auun U Me-

Tponorun» Pecny®nvku ApmeHus

Benapyck BY locectannapt Pecnybnuku Benapyck

KasaxcraH KZ locctanpapt Pecnybnuku KazaxcraH

Kupruang KG Kelprelactangapt

Poccusa RU Pocctangapt

TamKkmkmcTaH TJ TapxuKkcTanHgapT

Y3bekucTaH uz Y36eKCcKoe areHTCTBO N0 TEXHWYECKOMY PerynmpoBaHuio

4 lMpwkasom PepgepanbHOro areHTCTBa NO TEXHUYECKOMY PEeryrnvMpoBaHuio U MeTpornorum ot 9 ceHTabpsa
2024 r. Ne 1188-cT mexxrocygapcteeHHbiin ctangapt NOCT ISO/TR 21582—2024 seefeH B AeWACTBUE B Kade-
CTBE HauuoHanwHoro ctaHgapta Poccuinckon ®enepaunu ¢ 1 mapta 2025 1.

5 Hacroawwmin ctaHgapT MAEHTWYEH MexayHapogHoMy fokyMmeHTy ISO/TR 21582:2021 «[1nporeHHOoCTb.
MpuHLKMNLI U METOALI MCCNEAOBaHWA NMPOreHHOCTU MeguumMHckux nagenuin» («Pyrogenicity — Principles and
methods for pyrogen testing of medical devices», IDT).

HavmeHoBaHWe HacTosWero cTaHgapTa M3MeHeHO OTHOCUTENBHO HaMMEHOBaHWS YKa3aHHOro Mexay-
HapogHoro AoKyMeHTa Ans npueeaeHus B cooteetcTeue ¢ NOCT 1.5 (moapasgen 3.6)

6 BBEOEH BINEPBbIE

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 2/20
Crpanuua ookymeHTa - https://GostExpert.ru/gost/gost-21582-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=69035
https://gostexpert.ru/gost/gost-21582-2024?utm_source=pdf&utm_medium=69035&utm_term=page

FOCT ISO/TR 21582—2024

HHpopmayus o esedeHuu 8 delicmeue (npekpawjeHuu delcmeus) Hacmosaweao cmaHdapma u uame-
HeHUl K HeMy Ha meppumopuu yKkasaHHbix ebiuie 2ocydapcme nybnukyemcs 8 ykasamensx HauuoHambHbIX
cmaHdapmos, uzdasaemsix 8 amux 2ocydapcmeax, a makxe 6 cemu MiHmepHem Ha calimax coomeemcmey-
OWUX HaUuUOHaIbHbIX 0p2aHoe Mo cmaHdapmu3ayuul.

B cnyyae nepecmMompa, UaMeHeHUs Umu OmMeHbl Hacmosiwea2o cmaHdapma coomeemcemaytowas UH-
gopmayus 6ydem onybnukoeaHa Ha oghuyuanbsHOM UHmepHem-calime MexeocydapcmeeHHO20 cogema o
cmaHOapmu3sayuu, Memponoauu u cepmughukayuu e kamanoee «MexezocydapcmeeHHble crmaHdapmabi»

© IS0, 2021
© OdbopmneHue. ®IBY «MHcTUTYT cTaHgapTuaauuu», 2024

B Poccuiickon ®eaepalmm HAacTOALWMA CTAHAAPT HE MOXKET ObiTh MOMHOCTLIO UMK
o7 YaCcTMYHO BOCMPOM3BEAESH, TUPaXKMPOBaAH M pacnpocTpaHeH B KayecTee ouumansHoro

n3gaHna bes pas3pewleHusn (DE,D,EDEHI:HOTO areHTCTBa rno TeXxHN4eCKoOMy perynmpoBaHUIO
n meTponornun

i
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BeegeHue

ISO (MexayHapoaHas opraHusauusa cTaHgapTusauumn) aensaetcs defepalmeil HauMoHanbHbIX OpraHoB
no ctaHgapTuaauuu (opraHoB — 4neHoB |ISO). PaboTy no nogrotoBke MeXOoyHapOAHLIX CTaHAApTOB MPOBO-
OAT Yyepea TexHudeckme komuTteTsl |SO. Kaxgas opraHuzauuvsa-yneH, aaMHTepecoBaHHas B 00nactv gesarternb-
HOCTW, ANS KOTOPOW CO34aH TeXHUYECKMIA KOMUTET, UMeeT NpaBo ObiTb NPeACcTaBMNeHHOW B JaHHOM KOMUTETE.
MexayHapofHble NPpaBUTENbLCTBEHHbIE U HEMPABUTENbLCTBEHHbLIE OPraHM3aUumn Takke NpUHUMAaKT y4yacTve B
pabote ISO. ISO TecHo coTpygHuyaeT ¢ MexayHapooHOW anekTpoTexHudeckon komuccuen (IEC) no sonpo-
cam CTaH4apTU3auuKu 3NeKTPOTEXHUYECKOW NPOaYKLUNN.

[Mpouenypsl, NpMMeHeHHBIE NpY pa3paboTke HACTOSLWEro cTaHaapTa, a Takke npoueaypsl, NpegHasHa-
YeHHble 4NA ero ganbHellwen noaaepkkn, npueeneHsl B Qupektuse ISO/IEC, yacTte 1. B 4acTHOCTM, HYXXHO
OTMETUTb HEODXOAMMOCTb Pa3nU4YHbIX KPUTEPUEB YTBEPKAEHMS ANs pPasnuyHbIX TUMOB AoKyMeHToB |ISO. Ha-
CTOALWMWA CTaHAAPT COCTaBMNeH B COOTBETCTBMM C pedakUWOHHbBIMK npasunamu ampektue ISO/IEC, yacTb 2
(www.iso.org/directives). Heobxogumo o6paTuTe BHUMaHWE Ha BO3MOXHOCTb TOF0, YTO HEKOTOPLIE 3MEMEHTHI
HacTosALLero ctaHgapTa MoryT ObiTe 06BLEKTOM NaTeHTHLIX NPaB.

ISO cHumaeT c cebsa oTBETCTBEHHOCTL 32 0603HaYeHUEe KakMX-NMB0 TaKoBLIX NATEHTHLIX Npae. [Jetanu
Kakux-nnbo naTeHTHbIX Npas, 0003Ha4YeHHbIX NpU paszpaboTke JOKyMeHTa, OyayT cogepKaTbCsl BO BBEAEHUN
n/Mnu B NepeyvHe Nony4YeHHbIX NateHTHbIX geknapauuii ISO (cMm. www.iso.org/patents).

INobas Toproeasa mapka, NpMBeaeHHasa B HacToALWEeM cTaHgapTe, ABnsgeTca MHdopMaune, NpuBeaeH-
HOW Ansa ynobcTea Nonb30BaTernemn U He ABNSETCA peKnamMon.

[na pasbacHeHna 0obpoBONLHOMO xapakTepa CTaH4apToB, 3HAYEHWIA KOHKPETHLIX TEPMUHOB ISO U BbI-
pa¥eHWA, CBA3aHHbIX C OLIEHKOW COOTBETCTBUSA, a Takke UMHdopmMaunn o npueepxeHHocTn [ISO npuHumnam
BTO no texHn4eckum bapwepam B Toproene (TBT) cm. cnegyrowmin URL: www.iso.org/iso/foreword.html.

HacTtoawumi ctaHgapT paspaboTtanH TexHudeckum koMmuTteTom ISO/TC 194 «Buonormyeckas u KnuHude-
cKasl oueHKa MedWLWUHCKUX U3Oenniny.

Bce oT3bIBbI M BONPOCHLI NO AAHHOMY OOKYMEHTY AOMKHbI ObITe HANpaBneHsbl B HALMOHAIbLHbLIE OpraHbl
no cTaHgapTu3auuun nonb3oratens. [NonHel NepeyYeHb OAHHBIX OPraHoOB NPUBEAEH MO agpecy: Www.iso.org/
members.html.

B HacTosiwee Bpemsi Npu oueHke 6e30MacHOCTM MeQULMHCKMX N34eNWiA PyKOBOACTBYHTCS TOKCUKOMOMW-
YECKMMW UMW OPYrMMK MCCreqoBaHMsaAMM, PeKOMeHOyeMbIiMU B cepun cTaHgapTtos ISO 10993,

MuporeHHoCTb, ONOCPeaOBaHHaa mMaTepuanom, npeacTaBnsaeT coboil CUCTEMHbIA 3dEKT, BKITHYEH-
Hbin B npunoxerune G ISO 10993-11:2017, HO AaHHBIA CTAaHOAPT NOMHOCTLI HanpaefeH Ha PacCMOTPEHUE
nccnegoBaHus NMPOreHHOCTU MeqUUNHCKAX U3Aennid B LEenom.

[MuporeHHas peakuns — 370 HebnaronpuATHOE BO34ENCTBUE XMMUYECKOro areHTa Unm Apyroro areHTa,
Hanpumep MUKPOBGHOro KOMMNOHEHTA, Bbi3biBatollee (hebpuibHYH (MMXOPagoYHY) peakuuio.

cnblTaHKsa Ha NMPOreHHOCTb HEOOXOAUMbI ANS OUeHKM De30NacHOCTM NPOAYKTOB, MMELWMNX NPSMON
MIKN ONOCPEefOoBaHHbIA (KOCBEHHbIA, HEMPSIMOW) KOHTAKT C CUCTEMO KpoBOOOpaLLeHns 1 MMMdaTUYECKO Ch-
CTEMOW, CMMHHOMOS3TOBOM XMAKOCTLK M CUCTEMHO B3aMOOENCTBYIOLLMX C OPraHM3MOM YErNoBeka.

B HacTosilee BpeMsi B KA4eCTBe NpUeMneMbiX METOAO0B OLUEHKN NMMPOreHHOCTN MeaNLUMHCKNX U3AENUA 1
MX MaTepuanoB CYLLEeCTBYOT METOAbl NCCNEA0BaHWSA in vivo HA KPONMKax v MeToabl in vitro Ha BakTepuanbHble
3HAO0TOKCUHBLI. OCHOBHbIE MPOLUEAYpbl, BKIOYast NpUroToBneHne obpasLoB KaXKaoro nccriegyemMoro oobekTa,
y3Ke YCTaHOBIMEHbI, TaPMOHU30BaHbl B MeXOYHapO4HOM MNMnaHe 1 yKa3aHbl B COOTBETCTBYHOLLMX PYKOBOOCTBAX
1 thapmMakonesx.

B nocnenHee Bpemsa 6bin paspaboTaH M NpUMEHEH METOL MCCneaoBaHWs NUPOreHHOCTW in vitro ¢ uc-
NoNb30BaHWEM MMMYHHbIX KNETOK YEMOBEKA, OCHOBaHHbIA HA METOAE UCMNbITAHUSA Ha MMPOreHHOCTb Ha KneT-
kax yenoeeka (HCPT) ana vccrnenoBaHUsA NMUPOreHHOCTW NapeHTeparnbHbIX NekapcTBeHHbIX cpencTs. KoH-
uenuusi npUMeHeHna nccnegoBaHWs NMMPOreHHOCTU ANA MeAWUWMHCKUX U3OEeNni paccMaTpuBaeTcs B CBA3N €
NpAMbIM UM ONOCPeAoBaHHBIM BO3AENCTBMEM Ha KNETKU KPOBW YeroBeKa.
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M E X I OCVYOAUPTC CTUBTETHHUB # C TAHAOAUPT

N3penus meguumnHcKne
OLEHKA BMONOIMYECKOIro AEMCTBUA MEOULMHCKUX U3OENUNA
MpYHUMNBLI U MeTOAbLI UCCNEAOBaHMIA HA NUPOTreHHOCTb
Medical devices.

Biological evaluation of medical devices.
Principles and methods for pyrogen testing

Oarta BeepeHna — 2025—03—01

1 ObnacTb NnpUMeHeHus

HacToswwuni cTangapT ycTaHaBnvMBaeT NpUHLUMILE M MeTOAbl MccreaoBaHus MeduuMHckux usgenuin (M)
M MX Matepuarnos Ha NMMPOreHHoCTb.

2 HopmaTuBHbIe CCbINKK

HOpMaTMBHble CCbIJTKM B HacTosALleM CTaHO4apTe OTCYTCTBYHT.

3 TepMMHBbI U onpeaeneHusn

B HacToAawemM cTaHgapTe NpUMEHEHE! criefyroline TEPMUHLI C COOTBETCTBYHLLMMM onpegeneHusamm.

ISO n IEC nopaepxuBatoT TEpMUHOMOrMYecKyto 6a3y OaHHbIX, MCMONb3yeMylo B Lensax cTtaHaapTuia-
Lun, no criefyoLlum agpecam:

- Onektponenua IEC: goctynHa no agpecy http://www.electropedia.org/;

- nnaTcopMa oHnawH-npocmoTpa ISO: goctynHa no agpecy http://www.iso.org/obp.

3.1 mepuumHckoe usgenue (medical device): UHCTpyMeHT, annapaT, yCTPOMCTBO, MawwuHa, npubop,
MMMNNaHTaT, pearexT in vitro unu kanwbpaTtop, nporpaMmHoe obecnedeHune, matepuan Unu Apyroi CXooHbIRA
UINW COMPSKEHHBIN NPeaMeT, npedHa3HayeHHbie NPoON3BoaMTENeM AMs UCMONMb30BaHUA YENOBEKOM, OTAENbHO
UINK1 B KOMBUHaUWKW, NS OgHOW UnK Bonee KOHKPETHbIX Lienei:

- AnarHocTurka, NpounakTuka, MOHUTOPWHE, NedYeHne Unu obnerdyeHne TedeHns BonesHu;

- AnarHoCTuKa, MOHUTOPUHI, NeYeHne, NnannmaTtue UK KoMNeHcaumsa TpaBMbl;

- obcnegoBaHue, aameHa, MogMduKauma Ny nogaepka opraHa unu uanonoru4eckoro npolecca;

- NOAAEPIKKA UM COXPAHEHWUE KU3HW;

- KOHTPONb 3a4aTus;

- ge3nHdekymns MU,

- MpefocTaBneHve MHdopmauum nytem obcnenosanHus in vitro obpasLoB, NONyYeHHbLIX U3 OpraHvamMa
Yenoeeka;

M He QOCTUralolne CBOEro OCHOBHOIO NMpeanonaraeMoro 4erdcTBus (hapmMakonormyeckumMm, UMMyHonormye-
CKUMMK unu metabonuyeckummn crnocobamy B opraHu3Me YenoBeKka UMM Ha MOBEPXHOCTU Tena, HO KOTOPOMY
OHW MOTYT NOMOYb B PyHKUMOHUpoBaHuu MIA.

MpumedaHue — T[lpoaykTbl, KOTOpblE MOrYT cumTaThcad MW B OTOEMNbHbLIX HPUCOUKUMAX, HO HE BO BCEX,
BKIIOYAIOT:

- [e3MHMUUMPYIOLLVE BELLeCTBa;

- NnpucnocoBbneHua ana Ny ¢ orpaHUYeHHbIMU BO3MOKHOCTAMU;

MapaHune ochbuumnansHoe
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- M30Eenus, BKIIHOYatoLLMe TKaHW XXUBOTHOIO W/ YEroBEeYeCcKoro NPONCXOXOEHWSA]
= n3nennua and onnogoTBOpPpeHWA in vitro N TEXHOMNOM BCNOMOraTeNbHON penpoaykunn.

[GHTF/SG1/N071:2012, 5.1]

3.2 nuporeH (pyrogen): BewwecTeo, Bbi3biBalOLWEe NMXOPaAKY.

3.3 nuporeHHocTb (pyrogenicity): CBOMCTBO XMMMWYECKOrO BELLECTBa WNKU APYroro areHTa Bbi3biBaTb
dhebpunbHY0 peakumio.

3.4 ¢ebpunsHana peakuua (febrile response): MoBkIWEHWE 3HaYEHUS TEMMEpPaTypbl Tena BbIlEe HOPMBI.

I punMmedyaHne — Tawke 0bo3Ha4YaeTca Kak XXap Unu nupekcua.

4 CokpalweHus

COX — (hepMeHT LMKNOOKCUMreHashbl;

CpG — unTto3uH (C), cnepyrowmi 3a ryaduHom (G) B cekBeHuunn JHK, npu p, obo3Havatowem, 4To
C n G npuBasaHbl hocdhoamapHOA METUITBHON TPYNMNON K NATON NO3WULMU LWUTO3UH-NK-
PUMUAWHOBOIO KOMbLa;

ELISA — cdbepMeHTHbIA uMMyHocOpBeHTHbIM aHann3 HCPT, Hanpumep ucnbiTaHWe Ha akTMBauui
mMoHouuToB (MAT);

HCPT  — ucnbiTaHue Ha NUMPOreHHOCTE Ha kneTkax Yyenoseka (Human Cells Pyrogenic Test);

IKK — knHasa kB, hepmeHTHBIN KOMMNekc, 3a4elCTBOBaHHbLIN B pacnpocTpaHeHU KNeTouYHoro
OoTBeTa Ha BocnaneHue;

IRAK — peuenTtop IL-1-accoumMnpoBaHHas KMHa3a;

LAL — nu3aT ameboUUTOB MeYexBocTa;

LPS — nunononucaxapwa;

MD-2 — MUKONPOTEWH, BLIAENSEMbIN MONeKynamMu, CBS3biBatoLLMi BHEKNETOYHbIM AoMeH TLR4;

MCP — XemMoTaKcu4ecknin benok makpodaros;

MIP — BOCNanuTenbHbIA 6enok Makpodaros;

NOD — HYKNeOoTUA-CBA3bIBAOLW WA ONUIOMEPU3aLMOHHBIA OOMEH;

F’GE2 — npocTarnaHavH E,;

RANTES — perynupyemblii N0 akTMBaLMM, HOPManbHbIA ¢ T-3KCNpeccMen 1 BblAenAaemMbli;

RNA — puBoHyKNenHoBas KMCNoTa,

SEA — CTaOUITOKOKKOBbIM 3HTEPOTOKCUH A;

Spe C  — CTPEenNTOKOKKOBbLIM NMUPOreHHbIA 3K30TOKCHH C;

Spe F — CTPENTOKOKKOBBIN NMUPOreHHbIA 3K30TOKCKH F;

TBK — TANK-cBsI3bIBakOLLasa KMHa3a;

TLR — Toll-nogobHbIN peuenTop;

TNF — thakTop Hekpo3a onyxonew;

TSST — TOKCWH CMHOPOMAa TOKCUYECKOrO LLIOKA.

5 Xapaktepuctuka nmporeHa

5.1 O6wWwme nonoxeHnA

OcHoBLIBasick Ha Npupoae nuporeHa, ebpunbHY peakuuio MOXHO pasgenuTb Ha TpW rpynnbl:

a) NUPOreHHOCTh, ONOCpPeNOBaHHAsl MaTepruarnom, BeI3BaHHAA XUMWYECKUMUK areHTamu;

b) nMporeHHoCTL, ONOCpenoBaHHAsA 3HAOTOKCMHOM;

C) MMPOreHHOCTb, ONOCPEAOBaHHAA MUKPOOHBIMU KOMMOHEHTaMMW, KPOME 3HAO0TOKCUHA.

[MMporeHHoOCTb, He ONOCpefoBaHHasA IHAOTOKCUHAMM, OTHOCWUTCS K BbILEOMWCAHHBIM rpynnamM B nepe-
yucneHusx a) u c). OgHako NpUHaONeXHOCTb MMPOreHHOCTHU K rpynne COrMacHO NepPevYnCcreHnio C) MOXHO
4YETKO OTNUYUTL OT MUPOreHHOCTW, OMOCPEAOBaHHOW MaTepuanoM, No pebpunbHONW peakuuun, BbI3BAHHON
MUKPODHOM KOHTaMUHaLUEN.

TLRs siBnsitloTcs Henkamu, KoTopble COCTABMNSAT BAXHYH 4acTb UMMYHHON CUCTEMbI, NMPOTUBOOENCTBY-
tOLLEN MUKPOBHBIM MHMPEKLUNAM, TECHO CBA3aHHbLIM C MMPOreHHOCTBI0 MUKPOBHbBIX KOMMOHEHTOB. Ha AaHHbLIN
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MOMEHT 6binn naeHTnduumposansl 13 Buooe TLRs yenoseka, ot TLR1 go TLR13, » aroHUCTbl K HEKOTO-
pbIM U3 HUX. BOMNbLUMHCTBO MMPOTrEHOB, KOTOPLIE MOTYT BbITh OueHeHbl B MW, MoryT ABNSATbLCA BUoakTUBHLIMUA
BELLeCcTBaMU, MOMy4YeHHbIMU OT MUKPOOPraHU3MOB, NPUCYTCTBYIOLWNX B KAYeCTBE KOHTAMUHAHTOB npouecca
Npou3BOACTBa M3Oennsa UMK B caMUX Matepuanax. Tak Kak KOMMOHEeHTbl ABNATCA aroHucTamu TLR 1 gei-
CTBYHOT Kak MMPOreHbl Mo OTHOLUEHUIO K YernoBeky, 3HaHue o TLR oueHb BaxHO.

5.2 BakTepuanbHbIA 3HAOTOKCUH

BakTepuanbHbIN 3HOOTOKCUH, BaXHbIN KOMMOHEHT BHELLHe MeMBpaHbl rpaMmoTpulaTenbHon baktepuu,
ABNSAETCS Hanbonee MOLLHLIM MMPOreHoOM, pacno3HaeaeMbiM TLR4. SHOOTOKCHMH ABNSETCA MOOYNATOPOM UM-
MYHHOTO OTBETa OpraHMama W nNposBnseT pasHoobpasHble Guonornyeckne OeNCTBUA, HAanpUMep akTUBaLUo
MakpodaroB, MUTOreHHOCTb W a4 bHBaHTHOCTL, M B JOMOMHEHWEe K MMPOreHHOCTW Bbi3biBaeT peakuuto Leap-
umMaHa. C KINUHWYECKOW TOYKM 3PEHMA SHOOTOKCHMH ABNAETCH NPUYMHOM CENCUCA, CENTMYECKOrO LWOKa W Nnonu-
OpraHHoOW HegoCTaTOYHOCTH, ABNAOLWMXCA CUCTEMHBIMW PACCTPOMCTBAMMU C BbICOKMM YPOBHEM CMEPTHOCTH.

OHOOTOKCUH B OCHOBHOM COCTOWT M3 reTepononvcaxapuiHoi 4actu, nogpasgeneHHon Ha O-cneuwu-
(PUYECKYIO UeMNb, OCHOBHOW onurocaxapug W NMUNUOHLIA KOMMOHEHT, HasdblBaeMbld nunug A, ABNSLWMIKACA
OMoNorMYeckn aKkTMBHLIM LLEHTPOM 3HOOTOKCUHA. Ha MOLLHOCTL 3HAOTOKCUHA BMUSAIOT CXEMBbI aLUNMPOBaHMWS
1 chocchopunupoBaHua, a Takke Hannyue/oTcyTCTBUE MOMNAPHOW rPynnbl, CBA3aHHOW ¢ pocPaTHLEIM 0cagkom
B Monekyne nunuaa A. JononHUTENbHO 3HAOTOKCUH obrnagaeT BugocneyMUHHOCTBIO K 3Kcnpeccun ero buo-
aKTUBHOCTMW.

B npupoge rpamoTtpuuaTtensHble 6akTepumn WMPOKO pacnpocTpaHeHbl B BoAe (peku 1 Mops), BO3AyXe,
noyBe, a TakKkKe B YEMNOBEYECKOM OpraHuame. Takum obpasom, Buomatepumansl, coenaHHble U3 NPUPOLHBIX
BELLECTB, MOTYyT BbITh 3apaxeHbl BaKTepusaMM N UX KOMNOHEHTaMWU. ABTOKNaBMpOBaHUe, obriyyeHne 1 raso-
Baa CTepunusauunsa npuv NpoM3BOACTBEHHOM Mpolecce crnocobHbl youThs bakTepun. Tem He MeHee MUKPOD-
Hble KOMMOHEHTbI, 0COBEHHO 3HOOTOKCWH, HE MOTyT BbiTh AeakTMBMPOBaHbl TakKUMKU OBbIYHbIMKM MeTogaMM.
B cny4ae koHTamuHauuW B npouecce Npov3BoAcTBa yaaneHwe aHOO0TOKCMHa A0CTaTOMHO cnoxHo. [pu npo-
M3BOACTBEHHOM MPOLECcce KONMMYEeCTBO SHOOTOKCMHA MOXET ObiTh YMEHBLUEHO UMM 3HOOTOKCUMH MOXET ObiThb
MOMHOCTBK yOaneH nyTem AenuporeHu3auum (HanpumMep, Nnpu Harpeeanuu 4o 250 °C B TeueHue 30 MUH), Npu-
MeHEeHUs XMMUYECKMX BELLecTB ANs AeaKTUBaLUWW 3HOOTOKCUMHA, TaKUX Kak, HanpuMmep, nonumMukcuH-B [50],
[66], nnun ncnonb30BaHWA B TEXHOMOMMYECKUX NpoLieccax Npou3BOACTBa BOAbl, CBODOAHON OT 3HOO0TOKCUHA.

5.3 MMKDOGHI:IE KOMMNOHEHTLI, OTIIMYHbLIE OT IHOOTOKCUHA

MwkpoopraHuambl MPOU3BOAAT pasnuyHble OMOaKTUBHLIE BELLECTBA, HE ABNAIOWMECH 3HLOTOKCUHAMMU.
NunoTteixoeBas KUCNOTa, BaXHbIA KOMMNOHEHT BHELWHeA MeMOpaHbl rpamnonoxutensHon baktepuun, npea-
CTaBMAeT aHanor 9HOOTOKCKMHAa M OeWCTBYeT Kak nuporeH, pacno3Hasaembld TLR2, Bzaumogencteyrowmn
u chopmupyrowmia retepoommMep ¢ TLR1 unmn TLR6. JlunonpoTeuHsl, NUNonenTuabl U NMnoapabuHOMaHHaH,
ABNALWMECH KNETOYHbIMWU KOMMOHEHTaMu pasrfMyHbiX MUKPOOPraHW3MOB, Takke MOryT AeWcTBoBaTb Kak
aroHucTbl TLR2. XoTa nentugornukaH, CTPOSLMIA KNETOYHYH CTEHY rPaMnonoXuTenbHon Baktepun v rpam-
oTpuuarensHon Gaktepun, cumtanca aroHuctom TLR2, HegasBHo Gbino npegnonoxeHo, 4to 6enkn NOD1 w
NOD2, a He TLR2, moryT urpaTb ponb MeouaTOpOB 3KCNpeccuu ero BUoakTUBHOCTW. Takke BUpYyCHasa OBYX-
uenodyeuyHasa PHK, xryTuku baktepuin, baktepuanbHbii U BUpycHbIn CpG OHK Bbinv naeHTudUUMpoBaHbl Kak
aroHuctsl TLR3, TLR5 1 TLRY cooTBeTCcTBEHHO, U BCE OHW OEWCTBYIOT B KaYE€CTBE NMporeHa 4Yernoseka. XoTs
NMporeHHocTb He Habnoganu ona nwbon dopmel Nnpenaparta (1,3)-f-D-rnokaHa, MOXHO OTMETUTL, YTO Onpe-
penexHbie Buabl (1,3)-p-D-rniokaHa MOryT NOBbICUTH TOKCUMYHOCTb SHOOTOKCUHA.

CoobLanock, 4TO 9HOAOTOKCHUHbLI M 3HTEPOTOKCUHBI, Takue kak TSST-1, SEA, Spe F n Spe C, npogyuu-
pyeMble pasnuyHbIMK NaTOreHHLIMU OpraHM3MamMu, Bbi3biBaloT pebpunbHY0 peakuui B OpraHnuaMme YernoBeka
TOKCUH-CMeLuMpnyYeckumM cnocobomM, KOTOPbIA MOXET OTNMYaTbCA OT cUrHansHon TpaHcaykuum TLR. MNpu gna-
nuse Habnwganu BCNLILWKY BOCMNANeHWs, NMXopagku U NepUTOHUTA Y HEKOTOPLIX NauWMeHTOB U3-3a KOHTaMu-
HauuM pacTtBopa nentuagornukaHom [52], [76].

5.4 MpoBocnanuTenbHbIE LWTOKUHDI

Tak kak hebpunbHblie peakun, MHOYLMPOBaHHLIE aroHucTaMu TLR, onocpefoBaHbl NpoBocnanuTens-
HbIMW LUTOKMHaMK, Takumu Kak TNFa, IL-10, IL-6 u INF-y, npoussoanMbeiM1 UMMYHHBIMUW KNETKaMU Yernoeeka,
caM 3HOOreHHbIM MeanaTop OOMKEH, eCTECTBEHHO, AeWCTBOBaAThL Kak nuporeH. Kaxabii LMTOKWMH ganee ak-
TUBUPYET MMMYHHbIE KIETKW LMTOKMHOBOW CETW, Tak Kak B gonornHeHne K TLR peuenTopbl, cneundunyHble K
LMTOKMHaM, HAXOOATCHA HA MOBEPXHOCTK MOHOLUMTOB M Makpodharos.

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 9/20
Crpanuua ookymeHTa - https://GostExpert.ru/gost/gost-21582-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=69035
https://gostexpert.ru/gost/gost-21582-2024?utm_source=pdf&utm_medium=69035&utm_term=page

FOCT ISO/TR 21582—2024

5.5 Xumunuyeckune areHTbl U gpyrue NnMporeHbl

MexaHnam NUMpOreHHOCTHU XMMUYECKMUX UMK NPUPOOHbLIX BEWECTB HE JOCTAaTOMHO XOPOLUO UCCreaoBaH.
Kpome Toro, ¢ kaxablM rogoM B Mupe obHapy»uBakT unu cuHTeanpyoT bonee 1000 HOBbIX COEAUHEHUIA, HE
BCe DMonornyeckne CBOMCTBa KOTOPbLIX UCCNeAoBaHbl. BONBLMHCTBO XMMWYECKMX BELLECTB, UCMNOSIb3yeMbIX
B HacToswee Bpems ana MW, 6esonacHbl ¥ He MMPOreHHbl ANA YenoBeka. TeM He MeHee HEeKOTopble HOBble
OvomaTtepuanbi ¥ XMMUYECKNE BelecTBa MOryT Bbl3aBaTb (hebpunbHyo peakumio.

Takoi Guonorm4ecknid 0TBET BO3MOXEH ANSA annoreHHbIX UMK KCEHOTeHHbIX KMEeTOYHbIX MPOAYKTOB, KO-
TOpbl€ MOTYT BbI3BaTb MMMYHOMOMMYECKOE pacno3HaBaHue 1 akTUBaLnio MMMYHOKOMMNETEHTHbLIX KIEeTOoK.

B ka4ecTBe npumepa HWXe nepedymcrieHbl XMMUYeCcKUe BeLLecTBa, O KOTOPbIX M3BECTHO, YTO OHW Cno-
cOOHbI BbI3bIBaTh (heDpUNbHYH peakuuilo opraHuama Yenoseka. B OCHOBHOM Mo MeXaHW3My BO3HWKHOBEHMWS
dhebpunbHOM peakunm aTM XMMUYEeCcKWe BeLlecTBa MOryT ObiTb pasgeneHbl Ha TPW rpynnbl:

a) areHTbl, HANPSAMYK CTUMYNUPYHLLWE TEPMOPEryNaTOPHLIE LLEHTPEI MO3ra M HEPBHON CUCTEMBI,

b) pasobatouime areHTbl OKMCIUTENBHOrO OCHOPUNMPOBAHNA K

C) MMPOreHbl C Manoun3y4eHHbIMU MeXxaHn3amMaMn AencTBUS.

3BECTHO, YTO NpUBEAEHHBbIE HWXE XMMUYECKNE BELLECTBA BbI3bIBAKOT Y YernoBeka ¢hebpunbHyo peak-
LIMHO:

- NpocTarnaHguHbl;

- MHAYKTOpBI (Hanpumep, NonvageHunosas, nonuypuaunoeas, nonMbrnoHo3nHosasa u nonupubounTUam-
noBasi KUCMoThl);

- BeLlecTBa, HapyLlalLlline (OYHKLUIO LEHTPOB TepMoperynsumMi (Hanpumep, ouatunamug nu3epruHo-
BOW KMCMNOTbI, KOKAWH, MOpdWRA);

- HellpoMeguMaTopbl (HanpuMep, HopaapeHanuH, CEPATOHUH);

- pasobLatoLme areHTbl OKMCNUTEnNbLHOro hocopunupoBanns (Hanpumep, 4,6-OUHUTpO-0-Kpe3on, Au-
HUTpoeHon, MMKPUHOBasS KMCNoTa);

- N-cpbeHun-B-HadhTnamuH u anbaonb-a-HapTrunaMmuH (hebpunbHbii MEXAHUM3M HEU3BECTEH);

- MeTannbl, TAKMe Kak COMW HUKenNs, B OTAEeNbHbIX Cnydasnx.

B gononHeHue K 3TUM XMMUYECKMM BeLlecTBaM eCTb BEPOATHOCTb, HTO MUKpocdepbl [23] 1 HaHOYacTu-
ubl [61], BKNKOYas NpoAyKTbl Aerpagauum uMnnaHTaToB [7], MoryT BecTu cebs kak nuporeHbl. Mukpocdepsl,
yacTuubl [23] n HaHovacTuuel [61] onpedeneHHbIX pa3mepoB MOTyT BbiTe daroUMTUPOBaHbl Makpodaramm 1
aKTUBW3MpOBaTL NpOBOCNAaNUTENbHbIE UMTOKWMHLI, BblOenseMble Makpodaramu, TakmMmn kak TNFa. TNFa aB-
naeTca ogHUM U3 3HOOMeHHbIX NMUPOreHoB.

5.6 MpuHuun debpunLHOW peakuum

TLR sgendiTca KnaccoM OTAEeNbHbIX TPaHCMeMmOpaHHbIX HekaTanMTUYecKUX peuenTopoB, KOTopble
pacnozHaKT CTPYKTYPY COXPaHMBLUMXCA MUKPOOHBIX MOMNEKYM, Kak TONbKO OHW NpeofoneBalT dusndeckue
(dbmanonoruyeckre) bapbepsl, TakMe Kak KoxXa UMM CnancTas KULLEYHUKA, Y aKkTUBMPYHOT UMMYHHbIE KIMETKM.
Cuutaetcs, 4to TLR wrpaloT KNo4eBy ponb BO BPOXOEHHOA MMMYHHOW CUCTEME U MOTYT (DYHKLMOHWPO-
BaTb kak guMepsbl. bonblmHeTBo TLR gencteyroT Kak romogumepsbl, TLR2 dopmupyeT retepogumepsl ¢ TLR1
unu TLRG, npuyem kaxabld gMMep uMeeT pasHyo cneundudHocTe nuraHgos. TLR Take MoryT 3aBUceTb OT
OpYyrux copelenTopoB B MNIaHe MofHoW YyBCTBUTENBHOCTUM NUraH4oB, HanpuMep B cnyyae pacrno3HaBaHus
3HAOTOKCKMHOB nocpencTeoMm TLR4, uto TpebyeT monekyny MD-2. N3BecTHO, 4To cBA3bIBatowWwme benkn CD14
n LPS obneruatoT pacnosHaBaHue aHgoTokcuHa ana MD-2. Mpu aktveauun TLRs 3ageicTeytoT MoneKynbl-
ajanTepbl B UMTONNAa3Me KIeToK ANSA pacnpocTpaHeHus curHana. VaBecTHbl YeTbipe Monekynbl-agantepa,
3a[eCTBOBaHHbIE B Nepeaadve curHana. 3tv benku n3BecTHbl kak MyD88, Tirap (Takxke umeHyembin Mal), Trif
W Tram. AganTopbl akTMBUPYIOT APYrMe MOMekynbl BHYTPW KNeTKW, BKMYas onpegeneHHble NpoTeMHKMHa3b
(IRAK1, IRAK4, TBK1 1 IKKi), ycunuearoLme curHan v B KOHEYHOM cHeTe BefyLune K MHOYKUMW Uiu nogaene-
Huto reHoB (NF-kB, AP-1 u IRP3), uHuummpyolmnx BocnanuTensHbIA OTBET.

Mocne akTvBauuv NuraHgaMmy MUKPODHOTO MPOUCXOXKAEHWS BO3MOXKHO HECKONBKO peakuunin. IMMyHHbIe
KIEeTKM MOTyT BblpaboTaTh LMTOKMHbI, Bbi3biBaroLwwme BocnaneHue. IL-13 ocobeHHo TeCcHO CBA3aH ¢ MHAYKUWeNR
thebpunbHoi peakumu. |IL-6 1 TNFa Bbinv BblaeneHbl NO3Xe 1 Takke NoeHTUMULMPOBaHbl Kak NMMPOreHHble
LUMTOKMHBI, HO Npy Bonee BbicoKnx fo3ax [28], [29]. NMoHMMaHue MexaHu3Ma NUXOPadKM Y MNeKonuTakLwmx
COCTOMT B TOM, YTO 3TV NpOBOCNAanMTenbHbIe LMTOKUHEI MPUBOAAT K akcnpeccun COX-2, koTopas cnocobcTry-
et cuHTesdy PGE, [30]. Y mbiwen ¢ HegocTatouHbiM COX-2 nuxopaaka He BO3HWKaeT B oTeeT Ha LPS, IL-1 unu
IL-6 [47], a F’GE2 [48] Bbi3biBAET BHYTPUKNETOHHbIM CUTHaNbLHbLIA Kackad, MEeHSIOWKWA HopMansHoe 3HavYeHne
TeMmnepatypbl Tena. Takum obpasom, IL-1f, IL-6 1 TNFa aBnawTcs meguatopamu, BbiAeNAEMbIMA MMMYH-
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HbIMUW KNeTKaMW NPy KOHTakTe C NMporeHaMu, OTBETCTBEHHbLIMMW 3a Bbl3biBaHWE peakuun NMxopagkn B Moare.
WMaeecTHO, 4TO BewecTso P unayunpyet nuxopanky nytem seipabotkm TNF-o, IL-6 n PGE, [17].

TLRs moryT BbITh 3a4eACTBOBAHLI B BoipaboTKe LUMTOKMHOB U akTUBALIMM KMEeTOK; OHM Y4acTBYHOT B Mpo-
Lueccax agreavu 1 paroumMTo3a MUKPOOPraHM3MOB, a Takke OPYrMX NoTeHLNanbHbIX MMPOreHoB.

BHe 2aBucMMOCTM OT curHansHoro nyty TLR v nocnegytollein BeipaboTku LLUTOKMHOB TeMnepaTtypa Tena
MOXET MOBbLILWATLCH BELLeCTBaMM, HaNpsMy CTUMYIMPYIOWUMK LeHTPbl TepMoperynsaumni. Takke, pa3ob-
LWaKLmne areHTbl OKACNUTENbHOMO OCOopUNMPOBaHUA MOMyT MOBbLICUTL TEMMepaTypy Tena B pesynbrate
aKTMBaLWMKW LEeNOYKN TpaHCnopTa 3NeKTPOHOB B MUTOXOHOPWK.

6 OueHkKa NUPOreHHOCTU

6.1 O6WwKe nonoxeHUnA

CyLIJ,ECTBYIOT TP MeToda AnAa nccnegoBaHus nNUMpOreHHOCTU, ONMMCaHHbIE HUMXKE. Wcecnepoeanue n1mpo-
TeHHOCTW Ha KponukKax in vivo aBNAETCA €OWHCTBEHHbLIM MEeTogoM, B OTNiM4YMe oT OPYyrux OByx MeTonoB M3-
MepALWNM CDEGDMHbHy}O peakunio opraHmama B KaydecTBe BMonorMyeckoro nokasaTtens B COOTBETCTBUM C
onpegeneHuem nuporeHa. MeTtogsl in vitro 06Hapy>|<|/|Ba+0T NMPOreHbl, UCNonb3ayA gpyrue Buonoru4eckue no-
KazaTtelnu, Takme Kak Bb[paGOTKa LUMTOKMHOB W KOarynauuna Benkos.

6.2 UcnbiTaHMe Ha bakTepuanbHble 3HAOTOKCUHBLI (BET)

6.2.1 O6WmMe nonoxeHns

MeTop, vcneiTaHuA Ha BGakTepuanbHble 3HOOTOKCUHbI (BET) rapmMoHM3npoBaH ¢ HeCKONbKUMK hapma-
konesMmu. JaHHbIA MeTon npegHa3HadveH Ans obHapyXeHWs UM KONWYecTBEHHOro onpeaeneHvs Gaktepwu-
anbHOro 3HOOTOKCUHA rpaMoTpuuaTensHoro GaktepuanbHOro NPOMCXOXAEHWS C MCMOMb30BaHUEM NKU3aTa,
ABMSAIOLLErocs BOAHLIM 3KCTPaKTOM LMPKynupylowux amebouuToB MedexBocTa (Limulus polyphemus unu
Tachypleus tridentatus). TexHU4eckn ucneiTaHue Ha bakTepuanbHbIe 3HAOTOKCKHBI pasfensaeTcs Ha ABa MeTo-
Ja: OQWH npeacTaBnsAeT MeToq renb-Tpomba, OCHOBAHHbIA HA (POPMUPOBaHWMW rens, MHOYLMPOBaHHOIO peak-
LuMeln nusara c aHOOTOKCUHaMK, a Apyrov ABnseTca (poTOMeTpU4ECKUM MEeTOA0M, OCHOBaHHbLIM Ha M3MEHEHWUN
OMNTMYECKOW NNOTHOCTU MHAYLMPOBAHHbLIX 3HOOTOKCMHAaMK pacTBopa nu3ara. [NocnegHuil ganee pasgensieTcs
Ha gBa meToga: TypbuauMeTpUYecknii, M3MepsaoLL WA KOHLEHTPaUUK 3HOOTOKCUHOB B pacTBopax obpasuos,
OCHOBLIBASsICb Ha U3MEHEHUW NMPO3PaYHOCTU pacTBopa npu reneobpas3oBaHUU, U XPOMOTEHHbIW, OLEeHUBAt0-
LWKWA KOHLEHTpauMW 3HOOTOKCMHA M3MepeHWeM OMNTUYEecKOW MMNOTHOCTW uBeTa Xxpomodopa, BblOENsieMoro
CMHTETUYECKUM XPOMOTreHHbIM cyBcTpatoM, YTO ABMSETCA MOAENWPOBAHWEM MOCNedHen cTagum epMeHT-
HOW KacKadHOW peakuuW, ONMUCaHHOW HUXKe.

McnbiTaHne Ha BakTepuanbHble 3HOOTOKCUHbLI MOXKET MCMOMNb30BATbLCA ANS KOHTPOMS KOHTamuHauuu
3HOOTOKCMHAMU B Npoleccax npomasoactea MW 1 roToBbix M3gennii ¢ TOYKM 3peHus oBLIYHOTO KOHTPONS Ka-
yecTBa. [lo ucnonb3oBaHWA peareHTa nusara, akcTparuposaHHoro us Tachypleus tridentatus, oaHHLIA MeTOq
Ha3blBanu: UCMbITAHWE NU3aToM amebouuToB NUMynyca/oTpag Medexeocrta (LAL-TecT).

MpumeyaHune — CywecTByloT gpyrue metodbl obHapyxeHws BakTepuanbHbiX 3HOOTOKCMHOB, Hanpumep
donyopecUeHTHLI MeToq © UCnonb3oBaHueM pekombuHaHTHoro daktopa C, cm. [6].

6.2.2 MpuHunun peakuyun LAL

BET siBnsieTca (hepMEHTHON KackafgHOW peakuMen, MMeLWwen HamBbICLY YYBCTBUTENBHOCTL K 0OHa-
PY)KEHWIO U KONMYECTBEHHOMY OMpefereHnio rpaMmoTpuuaTenbHblX BakTepnanbHbiX aHAOTOKCHHOB. CHava-
na caktop C, cepMHOBOM NpoTeasbl, YYBCTBUTENbHbIM K 3HAOTOKCMHAM, HaxoasLWMiAca B peareHTe nusara,
aKTUBUPYETCHA 3HOOTOKCUMHOM. AKTUBUPOBAaHHLIN hakTop C koHBepTupyeT daktop B n3 HeakTuBHOW hopMbl
B aKTUBHYH, YTO NPOAOIMKAET KOHBEPTUPOBATL NPOKOArynupyroLuin pepMeHT B Koarynupytolwmin. HakoHel,
KoarynupyrwLwinin doepMeHT KOHBEPTUPYET KoaryrnoreH B KoaryruH, 4To BefeT K dpopMupoBaHunto rens. Jonon-
HUTENBHO K hakTopy C M3Ha4YanbHbI peareHT nusaTta CoaepXuT aktTusmupyemblin (1,3)-p-D-rniokaHamu dak-
Top G, KOTOPLIN 3aTEM KOHBEPTUPYET NPOKOAarynupyoLwmin hepMeHT B Koarynnpylowmnin, SHA0TOKCUH-CNeun-
huyHbIn peareHT LAL 6bin paspabotaH nytem yaanexHus gaktopa G unm ycuneHms ero yHKLMK.

Tak kak BET ocHoBbIBaeTCs Ha 3H3MMATUYECKOW peakuuu, Ha ero pesynsTaTthl BIUAKT Temnepartypa
u pH pacTteopa obpasua. Peakuma cTuMmynupyeTcs Unu UHrMbupyeTcsa pasnuMyHbIMU COEOUHEHUAMM, TaKUMU
Kak npoteasa, MHIMOUTOpPLI NPOTeasbl, MOHLI MeTanna, AeTepreHThl, XenaTthl, CONW KU caxapa, ecnu TakoBble
MPMCYTCTBYIOT B OCTATOYHbIX KOHUEHTpauusx. Takum o6pa3omM, UccneqoBaHust Ha NpeamMeT MeLlaLwmx dak-

5

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 11/20
Crpanuua ookymeHTa - https://GostExpert.ru/gost/gost-21582-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=69035
https://gostexpert.ru/gost/gost-21582-2024?utm_source=pdf&utm_medium=69035&utm_term=page

FOCT ISO/TR 21582—2024

TOPOB MOTYT MPOBOAMTLCS ANA NMPOBEPKN HanW4Yua WHTMOMTOPOB M MHULMATOPOB peakuuu B MCCregyeMom
pacTtBope. 3ddekTa Mellawlmnx hakTopoB MOXHO M3bexaTb nyTem paszbaBneHna nccnegyemMoro pacteopa.

6.2.3 O6wasna npouegypa BET

Obwure MeToabl Ana obHApPYXeHWs U KONWYECTBEHHOIO OMpefeneHus 3HOOTOKCKMHA 0bcyaanuch B
chapmakonesx pa3nuyHebix cTpaH u B AAMI ST 72. [letanv npvBoaAT B AaHHbLIX JOKYMEHTaX.

OTmevaeTcsi, 4TO B OTCYTCTBME WHbIX yKasaHWi Ans NPUrOTOBNEHWS WUCCreayeMoro pacTeopa B Kade-
CTBE SKCTParnpyroLLein XXUOKoCTh MOXKET MCMONb30BaTbCH anuporeHHas Boga. JHAOTOKCUH, NMPUCYTCTBYOLLMIA
B MW 1 nx matepuanax, obbl4HO 3KCTparMpyoT NPY KOMHaTHOW TemMnepaType.

6.2.4 OcobeHHocTH (cBoMcTRa) BET

MeTton LAL siBnsieTca NMpocThiM U ObICTPBLIM MCCNeAoBaHWEM, CNOCOOHBIM C BBICOKOW TOYHOCTLH 06-
HapyXWUTb 3HOOTOKCWH, 0003Hauas Hanuuue rpamoTpuuaTensHon GakTepuaneHoi KoHTaMmuHauum M. SH-
LOTOKCUH obrnafaeT BULOBOW cneunguUyYHOCTLH B NPOSBNEHUM TOKCUHHOCTW B 3aBUCMMOCTM OT XMMWUYECKOW
CTPYKTYpPbI ydacTka nunuaa A. Tak Kak CTPYKTYpHble 0COBEHHOCTU 3HOOTOKCMHA HE B TAKOW CTENEHW BNUSOT
Ha aktmBHOCTb LAL, Kak ero gpyrue bronornyeckne cBONCTBA, TakMe Kak BbiICBODOXKAEHME LNTOKMHOB U3 BOC-
nanuTenbHeIX KneTok, To BET cnocobeH naeHTuduumpoBats Gonee pa3HoobpazHblid cnekTp 3HOOTOKCUMHOB
no cpaeHeHuto ¢c HCPT [16].

KoHTamuHauma MW 3HOOTOKCMHOM MOXET yKa3biBaTk Ha Bonee LUMPOKYH MUKPOBMOMOrnyecky KoH-
TamuHauuo. OgHako Koppensuus Mexay KONMMYecTBOM IHOOTOKCMHA WM APYTMX MWKPOOPraHu3MoB B M3ge-
num oTcyTcTeyeT. BET siBnsieTca odeHb cneuMguYHbIM ANA rpaMoTpuuaTensHon bakTepumn unmv aH4o0ToKCHMHA.
WcTopuyeckn npeobnagawwmmm n Hanbonee CUnbHLIMU MMPOTeHHBIMW KOHTaMUHaHTaMK NPy NPOM3BOACTBE
MW, nogaarwyMmuca KOHTporm, SBNANUMceL DakTepuaneHble SHOAOTOKCUMHBL. KoHTamuHauuio bakTepransHeIMy
3HOOTOKCUHAMM CMNOXHO NPefoTBpaTUTh, TaK Kak OHWM NMOBCEMECTHO pacnpoCTpaHeHbl, cTabunbHbl U JocTa-
TOYHO Markbl, YTOBblI MPONATU CKBO3b 0BLIYHLIE CTEPUNU3YOLLINE (DUNLTPLI.

BET obnapaet onpeneneHHbIMU HegocTaTkamu. OCHOBHbIM M3 HUX ABNseTcA To, 4To BET He moxeT 06-
HapyxXuBaTbh OpPYrnx NMPoreHoB, Kpome 3HAOTOKCUHA. Kpome Toro, nockornbKy 3HaHWA O BUAE akTUBHOMO AnsA
YyeroBeKa 3HAOTOKCUHA OrpaHUYeHbl M3-3a OTCYTCTBUSA TpeboBaHMIA K CTPYKTYPHLIM CBOMCTBaM 3HAOTOKCHHA
Onsi NposiBNeHus1 ero TokcMdHocTK, To BET He Bcerga oTpaxaeT NUPOreHHy peakuuio Yenoseka.

MaroToBuUTENN M3OENUS SKCTPArMpyrT 3HAOTOKCUH U3 MW, 3Had, yto Henb3sa goctuds 100 %-Hoi cTe-
neHu ero yganeHusi. B HeKoTopbIX cnydasax 3HOOTOKCWH, abcopbupyeMblil Ha HEKOTOpPLIX NONUMEpax, Kepa-
MUWKe, MeTannax unu oTaenbHbIX NPUPOAHBLIX NPOAYKTaX, HEBO3MOXHO yaanuTb obLWenpuHATEIMW MeTog4amMu
BOOHOW 9KCTpaKUMKU. TeM He MeHee napameTpbl IKCTpakuuKn, pekomeHayemMble [lenapTaMeHTOM Mo KOHTPOr
KayecTBa MULLEBbIX MPOAYKTOB M nekapcTBeHHbIX cpeacte CLUA (FDA), a Takke cornacHo obssaTenbHbIM
TpeboBaHUAM HaLWOHaNbHbIX hapMakonen, NOATBEePXAEHHLEIM MHOMONETHUM MpUMeHeHWeM, Beinu JocTa-
TOYHbI ANs obecneyeHnsa oTcyTcTBUA nuporeHHocT MW npu o603HaveHHbIX Npegenax npegnonaraemoro ero
npumeHenuns [20].

6.3 UccnegoBaHne NMPOreHHOCTU Ha KponuKax

6.3.1 O6wKe nonoxeHus

MccnegoeaHMe NMPOreHHOCTU Ha KPOMWKax ABMNAETCA eqMHCTBEHHBIM M3BECTHBIM UCMbITaHWeM ans ob-
HapyXeHWUsi MTMPOreHOB, ONOCPELOBAHHbBIX MATEPUAarnoM, a TaKKe MUPOreHORB, BbI3BAHHbLIX MUKPOOPraHM3Mamu.

Hanwuyve nuporeHHoCTW 3KcTpakTa, obHapyKeHHOro No BLICOKOW TeMnepaTtype, YKasbiBaeT Ha NpUCyT-
CTBME B M3OENMM NUPOreHoB, He coaep)Kallnx 3HOOTOKCUHOB. MccneqoBaHWe Ha KPOnWKax He OTHOCUTCH K
MeTodaMm KONMWYEeCTBEHHOro OMpeferieHns 3HO0TOKCUHA B KOHEYHbIX MPOAYKTax B KA4eCTBe PYTUHHOrO TecTa
ONsi KOHTPONA KadecTea.

B cooteetcTtBumM ¢ ISO 10993-11 MW, cogepxalive XxMMUYeckme BellecTBa, KOTOpble paHee Bbi3biBanu
NMUPOreHHbIA OTBET WU/UNW HOBble XMMWUYECKME COEAWHEHUS, MUPOreHHbLIA NOTEeHLMan KOTOPbIX HEU3BECTEH,
MoryT BbITb OLeHeHbl Ha NpegMeT NMUPOreHHOCTH, ONoCpPeA0BaHHON Marepuanom.

6.3.2 lNpyHLUWMN UccnefqoBaHWUA NUPOreHHOCTU Ha KponuKax

[nsa oueHkn hebpurbHOWM peakumMy Ha NMPOreHbl Y MAEKONUTAIOWMKX in vivo TeMnepaTypa Tena uameps-
eTca B JUHaMUKe nocrne BHYTPUBEHHOrO BBEAEHUS 3KCcTpakTta u3 MW unu matepuanos B hU3NONOrMYECKOM
pacTBope.

6.3.3 lMpoueaypa UCNbITaHMA NMPOreHHOCTU Ha KPONMKax

MeTon ucnbiTaHWA NMpencTaBneH B COOTBETCTBYHOLLMX PYKOBOACTBAX W hapMakonesax. XoTa pyKoBOO-
cTea/chapmakonen pasHbix CTpPaH pa3anuyalnTca B OTHOLIEHUN OrpaHUYeHiA Macchl Tena KponukoB, onpeaene-
HWA HOpMansLHoOW TeMnepaTtypbl Tena, 03kl UHbEKL MW UCCNEeAYEeMOro pacTeopa U NOBTOPHOMO UCMOMb30BaHUA
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KPOMWKOB, B OCHOBHOM METOAbl 04eHb cxoxu. CooTHOLWeHUst obpa3sel/aKcTpareHT U YCNoBUS SKCTPakUWM,
NPUMEHUMbIE ANA NPUrOTOBNEHUA 3KkcTpakToB u3 M n matepuanos, npueeaexsl B ISO 10993-12.

OTmeuaeTcsl, UTO B Ka4eCTBE 3KCTpParupyrLLero pacteopa AN NpUroToeneHus npob uccnegyemoro ob-
pa3sua MOXHO UCMOMNb30BaTh TOMNBKO anMPOreHHbIN hranonornyeckuin coneson pacteop. lNpu aKkcTpakumm Mo-
KeT UCMOoNMb30BaTLCA camMas BbicoKasi TeMnepatypa cpean ycrnosui 1ISO 10993-12, koTopas He NpUBOOUT K
3Ha4YUTENbHOMY YXYALEHWIO CBOWCTB Marepuana.

6.3.4 XapakTepucTvka uccrnegoBaHUs MUPOreHHOCTM Ha KponuKax

B uenom uccnefoBaHne Ha KponmKax MOXeT oOHapyXWTb BCe BUObI NMMPOreHOB U hakTUYeCKylo Benu-
UMHY ebpunbHON peakumu. [laHHas peakuus, UHOYLMPOBaHHAS KaxabiM NUPOreHoM, OUeHUBaeTcs in vivo
Kak NoBbllLleHWe BHYTPEeHHeN TeMnepaTtypbl Tena kKponuka. C 3TOiM TOYKWM 3pEeHUs, HECMOTPA Ha pasnuuusa B
cneyudUYHOCTU K MMporeHaM y YenoBeka M Kpornuka, UcnbiTaHue Ha Kponukax in vivo, no-BuauMomMy, uMeeT
npeumyLectso no cpaBHexnmto ¢ HCPT. Tem He MeHee uccnefoBaHWe Ha KponmMkax MMeeT He4oCTaTkW, Takue
Kak HW3Kas YyBCTBUTEMbHOCTb, MCMOMb30BaHME XUBOTHLIX, @ Takke HeobXogMMocTe OOMbLIOrO KonMyecTsa
nccrnegyemMoro BewectBa. MiccnegoBaHne NMpPOreHHOCTW Ha KpomnvKax ABNAeTCH eQUHCTBEHHLIM U3BECTHbLIM
¥ BaNMOUPOBaHHbLIM MeTOA0M ANns obHapyXXeHUA NMPOreHoB, ONOCPeA0BaHHBIX MaTepuanom U XMMUYECKUMIA
BELLECTBaMU, BbIMbIBAEMBIMU U3 MaTepuMana v cnocoBHbLIMK BbI3biBaTh (hebpunbHyo peakuuio y nauneHTa.
HoBble KOHTaAKTUPYHOLLME C KPOBLIO UMW MMNMNAHTUPYEMble MaTepuansl/M3genusa MoryT ObiTb NPOBEPEHLI Ha
npegMeT NMPOreHoB, ONOCPEAOBaHHbIX MaTepuanom.

OpHako B DOMbLUMHCTBE CMy4YaeB UCMNbITAHWE Ha NMMPOFEHHOCTb Ha KPOSNMKax He MCMOoNb3yeTcs BMEecTo
BET.

6.4 UcnbiTaHne Ha NMPOreHHOCTb Ha KneTkax 4yenoBeka (HCPT)

6.4.1 O6LWMe NonoxeHns

McnbiTaHMe Ha NMporeHHocTb Ha kneTtkax denoBeka (HCPT) ocHOBbIBaeTCA Ha MMMYHONOTMYECKON
peakuMn Ha KNeTOYHOM YPOBHE W ABMSAETCA METOAOM in vitro AnA oBHapyeHUs U KONMWYEeCTBEHHOrO onpe-
AeneHns NMPOreHoB, Bbi3biBaloWmx hebpunbHyo peakumo nyTeM akTMBaLMm MMMYHHBIX KNETOK YenoBeka,
Takux Kak MOHOUMWTEI U Makpodaru [13]. MeTog npegHasHaveH AN oUeHKU MMPOTreHHOCTU, onocpejoBaHHOM
3HOOTOKCUHOM, W MUPOTreHHOCTU, ONOCPEAOBAHHON APYTMMU MUKPOBHBLIMKM KOMMOHEHTAMUW B COOTBETCTBUM C
ebpunbHON peakuneil, MHOYUMPOBaHHOW aroHuctamu TLR. B gononHeHue k aroHuctam TLR cyulecTtsyeT
BO3MOXHOCTb, 4To HCPT MOXEeT KONM4ecTBEHHO ONpeaenuTb CTeneHb BOCNanuTenbHOro OTBeTa, KackagHo
MHULMMPOBAHHOMO harouuTo30M MUKpOCcdep W B3BELUEHHbIX YacTul,

[MepBUYHBIMW MULLEHAMW IHOOTOKCUHA in Vivo ABNAITCA MOHOLUKUTLI U Makpodarn. bein npoeegeH psg
uccneaoBaHUW NS BbISICHEHWS B3aWMOCBSA3M MeXAy XMMUYEeCKOoW CTPYKTYPOW 3HO0TOKCUHA M ero Guonormye-
CKOW aKTMBHOCTBLIO C MCMNoNb3oBaHeM Mmakpodaros. Cam oCHOBHOW MeToa, npumMeHsiembld B HCPT, ocHOBGI-
BaeTCH Ha TPAAWLUMOHHBIX METOAAX UCCINefoBaHWUs SHOOTOKCMHOB. Tak Kak 3TOT MeToZ AeMOoHCTpupyeT bonee
LIMPOKWIA CMEKTP BbIBIEHUSA MUPOreHOB MO CPaBHEHWIO C UCMbLITAHWAMMK Ha DakTepuanbHble 3HOOTOKCWHDI
(BET), oH moxeT BbiTb MONE3eH B Ka4ecTBe MeToga Ana ycTpaHeHus npobena mexay BET w ucnbitaHuem
NMMPOrEeHHOCTW Ha KPONMKax, eCnv OH Hagnexawmm obpasom BanugupoBaH.

6.4.2 MpuHuun metoga HCPT

Makpodaru ABNSATCA TKAHEBbIMU KNeTKamMu, NPOUCXodalMmMmn U3 cneunduyeckmx Nemkoymtos — Mo-
HouuToB. MoHOUMTBI U Makpodpar OTHOCATCS K parouMTapHbIM KreTkaMm, SBNSsICb COCTABHOW 4YacTbi He-
crneynguyeckorn 3awmnTsl (MNM BPOXKAEHHOO UMMYHWUTETA), a Takke cnocobCTBys 3anyckaHwuio cneunduny-
HbIX MEXaHW3MOB 3aluTbl (AWM KNETOYHO-OMOCPELOBAHHOIO MMMYHMTETA) MO3BOHOYHLIX >XWBOTHbIX. WX
ponb 3akntovaeTca B ¢parountose npoayKTOB KMETOYHOro pacnaga v NaToreHoB Kak B TKaHecneuudUyHbIX
unu darouMTapHbIX KNeTkax, Tak U B pacno3HaBaHUM pacTBOpMMbIX naTtoreHoB nytem TLR, Haxogsawwmxcs
Ha MOBEpPXHOCTU KINEeToK, a Takke B CTUMyNnauuM NUMQOLUTOB U APYTMX UMMYHHBIX KNeTOK AMs OTBETa Ha
natoreHbl. B kauyecTBe CeKpeTopHbLIX KNEeTOK MOHOLUMTEI U Makpodaru }XM3HeHHO BaXKHbI ANs perynsaumm nm-
MYHHbIX OTBETOB M pa3BuUTWsA BocnaneHus. ParountapHasn akTMBHOCTb KMETOK akTuBUpyeTcs aroHuctamu TLR
(cm. 4.2 n 4.3) ansi BbIpaboOTKM aKTUBHbBIX XMMWUYECKMX BELLECTB, BKMO4as LMTOKUHLL. LIMTOKMHBI, Takne kak
TNFa, IL-1p n IL-6, B KayecTBe perynsiTopHbIX (hakTopoB MHOYLMPYIOT dhebpunbHyo peakuuno B COOTBETCTBUM
C MexaHu3MoM, onnucaHHeiM B 4.6. B HCPT UMTOKMHLI, BbiZensieMble M3 TakuxX KNeToK, obHapyxmnBarTca U
KonuuecTBeHHO onpegensatoTcs metogoM ELISA kak cpeacteom oueHKM cTeneHu hebpunsHoOn peakuuni.
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6.4.3 Bbibop MMMYHHbIX KNETOK YerioBeKa

JononHUTeNbHO K LEernbHON KPOBM YenoBeka NMMHUN MMENOMOHOLMTaPHbIX KNEeToK YenoBeka, Taknx Kak
MME"), u MOHOHYKNEeapHbIX KNeToK yenoeeka?) [72] Takke OOCTYNHbI B KaYecTBe KNeTok-vHankaTopos HCPT.
C Toukm 3peHna nabopaTopHOro NpUMeHEHWs (MPOCTOTa OCTaBkU M Be3onacHOCTL) 3TU NUMHUK KNeTok Bonee
NPaKkTU4HEI, YeM LienbHasa KpoBb. TeM HE MeHee Y LUernbHOW KpoBU eCTh creylolmne npeumMyLiecTsa:

- BCE KOMMOHEHTbI KPOBW MPUCYTCTBYIOT B (PU3MONOrMYECKNX NPONopLmMsaxX, Heobxoanmblx Ans B3ammMo-
0eACTBMA NMPOreHa ¢ nenkounTamu;

- B LeNbHON KPOBWU BO3MOXHA MHKYDauns obpasLoB, YTO HEBO3MOXKHO NPOBECTU C NIMHWUAMM KIETOK.

C ppyron CTOPOHbI, MUHUW KNETOK UMEKT cnefyrLlne HegoCTaTKu:

- Bpema (0OblYHO Hegenwu), 3aTpadeHHoe Ha (POpPMUpPOBaHWE NMMHWUU KMETOK, HaYMHas ¢ anuMKBOThl 3a-
MOPOXKEeHHOro Matepuana. [ns ncnonb3oBaHWs B UCNbITAHUM HeOBXOOMMO A0CTAaTOYHOE KOMUYECTBO KMEeToK
Heo6xo4MMON YyBCTBUTENBHOCTU (K NMporeHam);

- pasHas YyBCTBUTENbHOCTL KMETOK NPpW pa3sHbIX KONMYecTBax naccaxemn;

- He0BX0AMMOCTb OQHOBPEMEHHON CTUMYNALUUK (hopBONOBbLIM 3PUPOM UMK KaNbLUTPUONOM,;

- NoaTBepXKAeHNe NPUCYTCTBUS Ha KNETOYHOW NUHUN Pa3NUYHbLIX peLenTopHLIX 3NIeMeHTOB, Heobxoau-
MbIX AMNS TpaHCOYKUMN OTBETOB NMPOreHam.

Coobuwanock, 4T0 YyBCTBUTENBHOCTbL KMETOYHLIX MUHUIA K 3HAOTOKCUMHY OTNMYaeTcs Apyr OT Opyra,
TonbKko knetkn MMB6 BeipabatbiBatoT bonblioe konudecTso TNFa B OTBET Ha OTHOCUTENBHO HEDOMbLLOE KOMnK-
4YEeCcTBO 3HAOTOKCMHA MOCne CTUMYNAUUKM KansuuTprornom. Knetky uenbHOW KpoBK NposBnsioT 6onee Bbico-
KYI YYBCTBUTENbHOCTb K 3HAOTOKCUHY MO CPABHEHWIO C 3TUMW KNEeTOYHLIMWU NTUHUSAMM, HO KIETKK MM86-CA83),
cybknoHbl knetok MM6 [58], IEMOHCTPUPYOT NPaKTUYECKA MOEHTUYHYH YYBCTBUTEMNBHOCTL K KNETKaM Lienb-
HOWM KPOBW NMpu 0BHapyXeHWU 3HOOTOKCUMHA W NeNTUAOMMMKaHA.

6.4.4 BbiGop MapKepHOro UMTOKMUHA

XOTH KONMMYECTBO UWTOKMHA U XeMOKWHA, NoMny4YeHHoe CTUMynsumen aroHncTtoB TLR n mukpocdep 13
KMeTOK UenbHOW KPOBW YEeroBeKka, pa3nuM4yaeTcs B 3aBUCMMOCTWM OT BMOa CTUMYNATOPOB, BO BCEX CRy4asx
KNEeTKW UHAYLMPYIOT 3HavuTensHoe konudectso MCP-1, IL-1pra, IL-8, MIP-1a u/unn MIP-15 B gononHeHue K
IL-1pB, IL-6 n TNFa, asnsowmxcs TpaguUMoHHBIMU MapKepHBIMU LUTOKMHAMM.

3 yncna aTux UMTOKMHOB 1 XeMOKUHOB IL-13 unu IL-6 cTaHOBATCA XOpOLUMMIK MapkepaMmu n3-3a bonee
BbiCOKOW nponopuun curHan/wym (S/N). JononHutensHo MIP-10 1 MCP-1 nposisnaiT oTHocuTensHo Bonee
BblcOKoe cooTHoweHue S/N, Ho cooTHoweHne MCP-1 gns obHapy»eHust aroHncTa TLR3, a Taike YacTuy u
MUKpocdep oTHoCcUTenbHO Mano. Cm. [35] u [36].

Knetkn MMB-CA8 oeMOHCTPUPYIOT APYTYIO CXeMy BbipaboTKM LUTOKMHA U XeMOKMHA M3 KNETOK LieNbHOR
KpoBuW. KneTkn wHOyumnpyroT 3HauutensHoe konuuvecteo IL-8, RANTES, IL-1fra, MCP-1, MIP-1a. 1 MIP-18 B
JOonornHeHue K TpaguUUOHHEIM MapKepHbIM LUMTOKMHAM. JluHMA kneTok IL-6 nposBnaeT HauBbICLLYHO Nponop-
umo S/N ons obHapyxeHus Bcex aroHncToB TLR 1 mukpocdep cpeam atux LMTOKMHOB U XeMokuHoB. MIP-1q,
MIP-15 n IL-1P Taike AeMoHCTpupytoT bonee Bbicokoe cooTHoweHue S/N, yem TNFa.

C y4eTom 3TOro MOXKHO BbiOpaTh MOAXOOAWMWA MapKepHbIA LMTOKAH UMW XEMOKWH B COOTBETCTBUM C
Knetkamm, ucnonbayemoimn B HCPT.

6.4.5 OnucaHne metoga HCPT

CerexeoTobpaHHY renapvHU3MpOBaHHYH LIeNbHYH KPOBbL YErOBeKa OT 300pOBOro AOHOpA UMM KpPUO-
KOHCEPBUPOBAHHYO LIENBHYH0 KPOBb YenoBeKa OT HECKOMbKUX JOHOPOB pacTBOPSAT B OM3MONOrMyeckon anu-
poreHHon conesor unu RMPI 1640 cpene ANA KNMUHWYECKOrO NPUMeEHeHUa U o0bbeuHAIT ¢ YacTbio uccne-
ayemoro MW npameim meTogom [63], nmbo npu KOCBEHHOM MeTode moaxoAsilee KonM4ecTBO UCCreqyemMoro
pacTBopa 3KCTparvpyroT U3 uagenus. MNocne uHkybaumm ot 8 oo 24 4 npu Temnepatype 37 °C B aTmocde-
pe, noaxoaAllei Ansa BuIBpaHHOWM KynbTypansHOW cpenbl, TpebyeMol MeToqoM UCCNenoBaHus, KONMMYecTBO

1) Hemeukass KonnmekuMs MUKPOOPraHM3MOB W KNeTouHbIX KynbTyp (DSMZ; Cat. No. ACC 124), BpayHLuBeiir,
lepmaHns.

2) McnbiTanue Ha akTmMBauumio MoHoumToB, CTL-MAT LLC, 20521, 6ynbeap Larpun, Llleikep-Xaiitc, KnueneHa,
Orano 44122-5350, CLUA. NpuBeneHHas nHdopmauunsa ABnaeTcs NpUMepoM KOMMepPYeCKW OCTYNHOMo NogxXoasLLEero npo-
aykta. [JaHHasa nHdopmauusa npusogutea AnsA yaobcTea nonb3oeaTeneil 4aHHOMo JOKYMEeHTa W He SIBMSeTCH peknamoi
AaHHoro npogykTta co ctopoHsl 1ISO.

3) Noktop HOmkn Xauwuma, OTOeneHne MeQWMUMHCKUX M3genwit, HauuoHamnbHbIA WHCTUTYT 34paBoOXpaHeHus,
1-18-1 Kamuiiora, Cetaras-ky, Tokuo, 158-8501, AnoHusa, haishima@hihs.go.jp. NpuBegeHHas nHdopmMauma ABnseTca
NPUMEPOM KOMMEPHYECKM OOCTYMHOMO Noaxoasiiero npoaykra. [JaHHasa nHdopmMaumsa npueedeHa ana yaobeTea nonb3o-
BaTenei JaHHOro AOKYMEHTa U He ABNSAETCS PeKnamoi faHHOro NpoaykKTa co cTopoHsl 1ISO.
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MapKepHOro UMTOKWMHA, Takoro Kak IL-1(3, oTpaxaloLllee KoNMYeCcTBO NMpOreHa B COOTBETCTBYOLWEeM obpa3sLe,
namepsietTca nocpeactsom ELISA.

B cnyyae nuUHUM MWENOMOHOLUTAPHEIX KNETOK YernoBeKka KNeTkn MHKybupytotca B cpege RPMI 1640,
cofepallei TEpMOUHAKTUBUPOBAHHYIO beTanbHy Bblublo ChIBOPOTKY U COOTBETCTBYHOLLUE J0DABKM, Takue
Kak 2-mepkantoaTtadon, HEPES, rnioTaMyH, HEOCHOBHbIE aMUHOKUCINOThI, MUPYBAT HATPUA, BbIYWA MHCYTUH U
aHTMBUOTUKW. KneTkn cTumMynupytoTea dhopbonmMmumpuctaTaletTaTtoM Mnu Kanbuntpuonom (1a, 25-gurngpokcu-
ButamuH D3). Mocne nHkyGaunm Ha 72 4 CO CTUMYMMPYIOLLUM PeareHTOM KNeTKW NoOMeLLaT B 24-NyHO4HbIRA
nnaHwet npu 1 x 106 kneTok/MN/NyHOK ¢ YaCTbIO MCCEAYeMOro U3Aenust NPy NPAMOM METOAE UMW NOAXOAs-
LLKWM KONMMYEeCTBOM MCcnedyeMOoro pacTBopa, 3KCTparmpoBaHHOMo U3 U34enus, npu KocBeHHOM MeToge. Nocne
MHKyBauuu ot 8 no 24 u npu Temnepatype 37 °C B aTmMocdepe, noaxogsallein Ansa BbIGPaHHON KyNbTypanbHOR
cpeabl cornacHo TpeboBaHMAM MeToaa UCCNeoBaHWs, MapKepHbIA LMTOKWMH, BblAEMNEHHLINA 13 KNETOK B KyMNb-
TypanbHyl cpeay, onpeaensieTcs MeToaoM MMMmyHodepmeHTHoro aHanu3sa (ELISA).

ELISA sBnsieTcs cTaHgapTHbIM YYBCTBMTENbHBIM M CNEUUpUYHBIM UMMYHHLIM MeToaoM. MapkepHbii
LUTOKWUH, Takol kak IL-1p B nccnegyemom obpasue, pacnonaraetcs Mexay MOHOKIOHaMbHbIM NOKPbIBAKLLUM
aHTUTENoM M MOMEYEeHHbIM NOMNUKIoHaNbHbIM AETEKTOPHbBIM aHTUTEeNoM. HecBasaHHble MaTepuansl yaanswT-
cs B npoLlecce 0TMbIBKW. MIMMoOBKUNM30BaHHOE aHTUTENO-AETEKTOP NPSAMO UIM KOCBEHHO CBA3bIBaeTCs ¢ dhep-
MEHTOM MepoKCcuaa3bl XpeHa, KOTopbld, B3auModencTBys ¢ cybctpatom TMB (TeTpameTun®eH3navH), Bbi-
3bIBAET CMEHY LBeTa oT BeCUBeTHOro K CMHeMy. Peakuunto octaHasnumeaioT fobasneHuemM B pacTBOP KMCNOTHI,
KOTOpas Bbi3blBaeT U3MEHEHWE LIBETa OT CUHETO K XKEeNTOMY, YTO perncTpupyeTcs )oToMeTpuyecknmM MeTogom
npw 450 HM C onopHOW ANMHOW BOMNHbI B 690 HM.

B kaxgom aHanuae nonyyatroT KPUMBYK 3aBUCUMOCTU A03a—adpeKT ANnd KonuyecTBa npoayumpyemoro
MapKepHOro LMTOKMHA WU 3HOoTokcuHa us E. coli O111:B4 vnu gpyroro nogxodsilero ctaHaaprta, Takoro Kak
aHpoTokcuH E. coli UKT-B, oTkanubpoBaHHbIl No MexayHapoaHoMYy sTanoHHoMy ctaHgapTy BO3 us E. coli
0113:H10 [64]. laHHanA KpuBaa 3aBUCUMOCTU [403a—a3(heKT JormkHa coaepxaTh KoHueHTpauuo B 0,5 EU/Mn,
cooTBeTcTByoWYo 50 nr/mn mexgyHapogHoro atanoHHoro obpasua BO3. Mokaszatens cyntaeTcsi NOPOroBon
KOHLeHTpaLMeil 3HOOTOKCUHA, Bbi3biBaOLWEn NMXopaaky y Kponuka. JaHHbiin nopor 6bin NoaTBepKAeH uccne-
noBaHueM, nposegeHHbIM B 2005 1., Bknovaswnm 171 kponuka [40].

MeTtogom HCPT mMapKkepHbIA LUMTOKMH M3MepseTcs Kak oblliee Konu4ecTBO, BbiICBODOXOaeMoe M3 UM-
MYHHBIX KNETOK, OTpaxarllee coaepXaHue BCEX MMPOreHoB, NPUCYTCTBYHOLLUX B UCcriegyeMom obpasLe.

TeM He MeHee pesynbTaT, nony4YeHHblid metogoMm HCPT, oueHnBaeTcsi KOHBEPTUPOBAHWMEM KONMMYECTBa
NOAY4YEHHOrO MapKepHOro LMTOKMHA B KONMWYECTBO 3HAOTOKCUHA, TaK Kak aHOOTOKCWH SABMAETCH HaucunbHen-
WIKM MUPOrEHOM W KPUTMYECKOE KOMWYECTBO aroHUCTOB TLR, uHayuupyoowmx dhebpunbHyo peakuuto, no-
MUMO 3HOTOKCWMHA MOKa He yTBepxaeHo. TakuM obpa3om, noaxon K obHapyKeHUIO MMPOreHHOCTW Uccneay-
emoro obpasua MOeHTUYEH UCMbITaHUKD Ha BakTepuanbHble aHaoTokcuHbl. Metog HCPT nmeeT cnocobHocTb
oBHapyXuBaTb NUPOreHbl MO BbICBODOXKOEHUIO KOHKPETHEIX (LeneBbiX) LMTOKMHOB, YTO HEBO3MOXHO MpU UC-
cnegoBaHWM MeTo4oM Ha BakTepuanbHble 3HOOTOKCUHBI.

C nomowbio metoga HCPT obHapyKMBakT NUPOreHbl MO BbICBODOKAEHWUIO LieneBbiX LUTOKMHOB, YTO
HEBO3MOXHO caenaTtk MeTodoM Ha BakTepuanbHbIA 3HOOTOKCHH.

MeTton HCPT He moxeT BbiTh UCMONb30BaH BMeCTo MeToaa HaktepuansHoro aHgoTokcuHa (LAL) ans
0BbIYHOrO KOHTPOMNSA KadecTBa NapTuil KPYMHbIX rOTOBLIX M34ENuA/yCTPONCTE HA NpegMeT Hanuyus KoHTaMu-
Hauwu BakTepuanbHbIM 3HOOTOKCUHOM MPW OTCYTCTBMM Banupaluuy C UCMONb3oBaHMeM 3KkcTpakTta u3 MUA.
O6bi4HO MmeToabl HCPT in vitro TpebyloT noMeleHmsa HebomnbLIOro Niockoro obpasua Matepuana B ManeHb-
KYH eMKOCTb 4118 MPAMOro UCMbITaHWA C LenbHON KpoBbio YenoBeka. Metogamn HCPT wccnegytoT TONbKo
o4YeHb HebOonbLUYK onpefeneHHy nnowaae Matepuana, 2 cMm2, ecrnu B 24-nyHo4HoM nnaHwerte [35], unv B
NONUMpPONUNeHOBLIX Npobupkax ocbbemMom 1,5 Mn AnNa UcNbITAHWA Ha NUPOreHHocTs [53]. Takke cyWecTBYOT
MEeTOoAbl, OCHOBAHHbIE Ha 3KCTpakuun. KoHTammHauua GaktepmnanbHbIM 3HOOTOKCUHOM MOXET NPOUCX0OUTb
BO MHOTWUX U3[ENUAX, ECNN OHW COAEPXaT NHIPegUEeHThI/KOMMNOHEHTLI BMONOrMYecKoro NPONCX0XKOEeHUA, BOOY
(Kpome BoAbl 419 MHBEKLUKW MW MHramNALWiA), MCNOMb3YIoT BoAY A8 NPOU3BOACTBA 3genus (Hanpumep, BOa-
HOe BbillenaynBaHue WM 3aMmadnBaHue, 3KCTpyaMpoBaHue) unu obpabaTbiBaloTcsa ¢ MCNONb30BaHNEM BOAbI
(HanpvMep, NapoBOE aBTOKNaBMpOBaHMe, NPOMbIBaHKUe). [1Ns perynapHoro KOHTpons Kadyectea bonbLmx nap-
T FTOTOBBIX CTEPUIbHBLIX U3AENUIA PEKOMEHOYETCHA NPOBECTU UCCNE0BaHWE 3KCTPaKToB u3 Hux. Heobxoaum-
Mo ybeanTecs, YTo BCe NOTEHUMANbHbLIE UCTOYHUKK BakTepnansHOro SHAOTOKCKMHA MOMHOCTLH UCCNenoBaHbI
MeToAoM Ha BakTepuanbHblie 3HA0TOKCUHBI. CaMo rotoBoe usgenue MmoxeT ObiTb 04eHb BOMbLIKMM W 3aHMMa-
oL MM BOMNbLUYIO M0oWanb NOBEPXHOCTU, YTO MOXKET Bbi3BaTb MMPOreHHOCTb B OpraHuMamMe navlueHTa, onocpe-
AOBaHHYK Matepuanom (HanpuMep, NPUMecsimMun).
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MpogyKTel KPOBM YENOBEKA NPeacTaBnsalT 0cobylo ONacHOCTb, MO3TOMY BECb TEXHUYECKWUIA MepcoHan
OOJIDKEeH NPONTH COOTBETCTBYOLLLYHO NOATOTOBKY MO HEOHXOOUMBLIM Mepam NpPeaoCTOPOXHOCTI.

6.4.6 Xapakrepuctuka metoga HCPT

MeTton HCPT umeeT cnefytouine npenmyLLecTsa No CPaBHEHUIO C UCCNeJoBaHWEM MMPOreHHOCTU Ha
KpONnuKax 1 UcrbliTaHWEM Ha DakTepuanbHble 3HOOTOKCUHBI:

- HE UCMONb3YET XMBOTHLIX. KneTku nony4yeHsl U3 TKaHelh Yenoseka, W, TakuMm obpasom, HeT Heobxogu-
MOCTW B MEXBWUAOBOR 3KCTPanonsaLmm;

- UMeeT bonee LWMPOKWIA CNEKTP BbISBNEHWS NMPOreHa no CPaBHEHWIO C UCMbiITaHMeM Ha Gaktepuans-
Hble 3HOOTOKCUHBI [75];

- [OCTyNeH ANS UCCNeoBaHus NMUPOreHHbIX KOHTAMWHAHTOR B OnpefeneHHbIX NpoayKTax, He obHapy-
KMBaAEMbIX UCTBITAHUSIMU Ha KPOMUMKaxX unu Ha GaktepuanbHble SHAOTOKCUHLI (HanpumMep, MHIMOUTOpbI U CTK-
MYNSATOpbl peakuun LAL-TeCT, MeguMkaMeHTbl, CTUMYNATOPbI LeHTpanbHblX UK Nnepudepuyecknx MexaHmns-
MOB perynauun TemnepaTtypbl Tena, Bbi3biBaOLWME UMMYHHbIE OTBETHI Y KPOMWKOB);

- MO3BONSET UCMbITbIBATL TBEPAbIE MaTepuanbl HENOCPEACTBEHHO Kak nccnenyemeblii obpasey 6es ka-
KOW-NnBO 3KCTpaKUUKU, TAK KaK UMMYHHbIE KNEeTKW pacrno3HalT NUPOreHsl, Kak aNUpoBaHHbLIe U3 Uccnegye-
Moro obpasLa B KynsTypansHy cpefly, Tak U CBA3aHHbIe C NoBepxHoCThio [75]. MNMuporeHsbl acpdekTMBHO 0bHa-
pyxuBatoTca bea kakol-nubo npegeaputensHon obpaboTkn MaTepranos, aacopbupyoLWwMx 3HOOTOKCUH [75].

MeTtog HCPT umeet cnegytowme HegocTaTku:

- NMpOreHbl, ONOCPEaOBaHHbLIE MaTepranoM, SBASOTCA XMMUYECKUMUW BELLEeCTBaMM, KOTOpblie 0BbI4HO
npW CBOEM LEWCTBMM HE B3aMMOOEWCTBYIOT C LMTOKMHOBOW CETbH ANS MHOYUMPOBaHuA (ebpunbHom peak-
LMK, U ManoBepOsITHO, YTO OHU oBHapyXaTcs 3TUM METOA0M;

- NekapcTBa, B2aMMOAeNCTBYOLNE C MOHOLMTAMW MU MakpodaramMmu (Hanpumep, aHTaroHUCTLI LUTO-
KUHOBEIX peLenTopoB, He(W3NONorMieckne pacTBOpbl, LUTOTOKCUYHbIE areHThl, peKOMBUHAHTHLIE Benku c
LUUTOKMHOBOW akTUBHOCTBID), MMM CUCTEeMbl AETeKUMM (HanpuMep, peBMaTonaHblie hakTopbl) MOryT DblTh He
obHapyxeHbl meTogom HCPT;

- MOXET OblTb HE NMPUMEHUMbLIM K TKAHEWHXKEeHEPHbIM MPoAYKTaM, COAEPKaLLNM KMUBbIE KMEeTKW, Bble-
NAKLWNE LNTOKUHBLI U XEMOKUHbI;

- Npu ucnons3oBaHuu metoga HCPT peakuma Ha NUporeH MOXeT 3aBUCETbL OT AoHOopa obpa3sua KpoBwu
UMK COCTOSIHUSA KIEeTOK. B yacTHOCTK, Ha XapakTepuUCTUKX LLENEHON KPOBM BNUSKOT BO3PACT U NON JOHOPORB, UX
reHoTMn (Hanpumep, reHeTUYeckne NonMMopdr3aMbl B KOAMPOBaHWM reHoB Ans Toll-nogobHeIx peuenTopos,
LUMTOKNUHOBBIX PELIENTOPOB), BO3MOXHOCTb MHPULNPOBAHUSA, CYTOYHBIX M3MEHEHWUIA, BITUAHWUA OUETbI U APYTUX
hakTopoB, KOTOPLIE MOTYT MOBMUATL HA YYBCTBUTENMLHOCTL U CNELMPUYHOCTL LIeNbHOW KpOBW B UCCrenoBa-
HUaX in vitro;

- TPYOHOCTM C TPaHCNOPTUPOBKOW LLEeNbHON KPOBU;

- npumeHeHne metoga HCPT gns uccnenoraHusa TBepdbix 0B6pasLoB HA NMUPOrEHHOCTb MOXET ObiTb
npobnemaTtuyHbIM MPU PYTMHHOM KOHTPOSE Ka4ecTBa NapTUid KpYMHbIX FOTOBbLIX CTEPUITbHBIX N3genui;

- metogd HCPT Ha NWMHUAX MMENOMOHOLMUTaPHbIX KIeTOK YeroBeka UMeeT HegocTaTKM, CBA3aHHble C
ero ANUTEenbHOCTLH, CTOMMOCTBIO M TEXHUYECKUMK CNIOXHOCTAMU NPKU NpefBapuTernbHOM KyNbTUBUMPOBaHWUMU U
npaimupoBaHum (06paboTka areHTOM) KNeTokK.

6.4.7 Banungauns HCPT

Banuvpauua HCPT no3BonseT yCcTaHOBUTL, MOXET N 3TOT METOA OBHapYUTb Apyrue NuporeHsl, MHOY-
uupyowme hedbpunbHyo peakLmio MexaHM3MoM, OTNMYaLWMMCS OT curHanbHoro nytn TLR v darouutosa,
BKMOYasa NUPOreHsl, onocpeoBaHHbIe MartepuarnomMm.

7 3aknoueHue

B HekoTopbix cnydanx metogq HCPT moXeT ABNATLCA XOpOLWel ansTepHaTtuBoM TPaguLMOHHBIM MeTo-
OaMm 1ccrnenoBaHusa NMporeHHocTy (Ha kponukax u LAL-TecT). OgHaKko UCNbITAHMSA HA KPOMNUKax Heobxoaumel
Ons oBbHApyKeHUs NMPOreHoB, He BhigBNsAeMbix MeTogoM HCPT, Bknoyasa nMporeHsl, onocpeoBaHHble MaTe-
puanom. Takum obpasom, BaxHO, YToObl METoL OLEHKKU nuporeHHocT MIA/maTepuanos 6bin BeiOpaH ucxons
M3 Uenu uccrnenoBaHus.
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