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BBeneHue

ISO (MexayHapoaHas opraHu3dauusi Nno craHgaprtusauuum) sasnsietca BcemupHon peaepauuen Ha-
LIMOHANbHLIX OPraHoOB NO CTaHAaapTusauumn (opraHoB — uneHoB 1SO). PaGoty no noarotoske mexayHapoa-
HbIX CTaHAApTOB NpoBOAAT Yyepes ISO TexHnyeckne KOMUTETLI. KaXablit KOMUTET-UNEH, 3aMHTEPEeCOBaHHbIN
B AEATENbLHOCTU, NS KOTOPOW CO34aH TEXHUYECKUI KOMUTET, MMEET NpaBo ObiTb NPEACTABAEHHLIM B 3TOM
komuTeTe. MexxayHapoaHble opraHu3auuu, NpaBuTENbCTBEHHbIE U HENPABUTENLCTBEHHbIE, UMEIOLME CBA3U C
ISO, Takke npuHMMalOT yyactue B pabore. ISO TecHO coTpyaHuyaeT ¢ MexxayHapoaHON 3NeKTPOTEXHUYECKON
komuccuen (IEC) no Bcem BONpocam aMNeKTPOTEXHUYECKON CTaHaapTusauum.

Mpoueaypbl, NPUMEHEHHbIE Npu pa3paboTke CTaHAAPTAa, a Takke Npoueaypbl, NpeaHa3HaYeHHble aAnsa
ero aAanbHeunwen noaaepxku, onucansl B yactu 1 OupektuB ISO/IEC. B 4aCTHOCTU, HYXHO OTMETUTbL HEOD-
XOAUMOCTb Pa3fUYHbIX KPUTEPUEB YTBEPXKAEHUSA AN Pa3fUYHbIX TUNOB A0KYMeHTOB |SO. Hactoawmin crax-
[apT CoCTaBfieH B COOTBETCTBUM C peAakUMOHHbIMKM npasunamm yactu 2 Oupektus ISO/IEC (www.iso.org/
directives). Heobxoammo o6paTuTe BHUMAHWE HA BO3MOXHOCTb TOTO, YTO HEKOTOPLIE U3 SNEMEHTOB HACTos-
LLero craHaapTa MoryT ObiTb 06bEKTOM NaTeHTHLIX NPaBs.

ISO He HeceT OTBETCTBEHHOCTU 3a MAEHTU(PUKALMIO ONPEAESIEHHOr0 UNKU BCEX NaTeHTHbIX npas. NMoa-
pobHOCTH, KacaloLmecs NaTEeHTHbIX NPaB U OTMEYEHHble Npu paspaboTke HaACTOALWEro craHaapra, Oyayt
BKMIOYEHbI B NPEeAUCIIOBUE W/Unn B cnucoK ISO nonyyeHHbIX NaTteHTHbIX 3asaBneHuin (www.iso.org/patents).
NMoGas ToproBass mapka, ynoMsiHyTass B HacTosiLieM CTaHgapre, sBnsietcs uHdopmauuen, npuBeaeHHOW
AnA yao6cTBa nonb30Barenem, U He HOCUT PeKNnaMHbli xapakTtep. PasbsCHEHUe 3HAYEHUIN KOHKPETHLIX Tep-
MUHOB ISO M BbIpaXXeHUiA, CBSA3aHHbIX C OLIEHKOW COOTBETCTBUSA, a Talkke MHPOPMaLMsa O NPUBEPXKEHHOCTU
ISO npuHuunam BTO no texHuyeckum Bapbepam B Toproene (TBT) npeacrasnedsl B URL: hitps://www.iso.
org/foreword-supplementary-information.html. HacTtoawui ctanaapt noarotoBneH TEXHUYECKUM KOMUTETOM
ISO/TC 194.

B cepuio ISO 10993 Bxoaar criegyioLyme yactu nog odwmm HazsaHmem «OueHka 6uonornieckoro aen-
CTBMA MEAULIMHCKUX U3AENUN»:

- yactb 1 «OueHKa U UCMIbITaHUSI B paMKax NpPoLecca MEHEMKMEHTa PUCKAY;

- yactb 2 «TpeboBaHusA K OXpaHe 300POBbS XXMBOTHbIXY;

-yactb 3 «McnbiTaHUs HA TEHOTOKCUYHOCTb, KAHUEPOreHHOCTb W TOKCMYHOCTb, BAMAIOWIME HA
PENPOAYKTUBHOCTLY;

- yacTb 4 «BbIOOp UCNbITAHMI, OTHOCALUMXCA K B3AUMOAENCTBUIO C KPOBbLIOY;

- yacTb 5 «McnbiTaHUA Ha UUTOTOKCUYHOCTD in Vitroy,

- yacTb 6 «/cnbiTaHus ans onpeaeneHns nokanbHbiX 3PdeKToB nocne uMnnaHTauumny;

- yactb 7 «OcTaTkv npu ctepunusauum sTUIEHOKCUAOMY;

- yactb 9 «CTpyKkTypa MAEHTUdUKALUM U KBAHTUUKALUU NOTEHLMANBHBLIX NPOAYKTOB Pa3NOoXEeHUs»;

- yacTtb 10 «[Mpobbl HA pasgpaXKeHne U annepruyeckyo peakLmio KOXuy;

- yactb 11 «MccnegoBaHus OBLLETOKCMYECKOrO AeNCTBUAY;

-yacTb 12 «MpurotoBneHue npod u ctaHaapTHole 06pasLbiy»;

- yacTtb 13 «MaeHTudunKauma U KonM4ecTBeHHas OLieHKa NPOAYKTOB pPasnoXeHnsa B NONUMEPHbLIX Meau-
LMHCKUX YCTPONCTBAXY;

- Y4acTtb 14 «MaeHTudunkauma n KonM4ecTBeHHasa OLEHKA NPOOYKTOB PasfioXeHUA KepamMuKkuy;

- y4acTtb 15 «MaeHTudmkauma n KonuyecTeHHas oLeHKa NpoayKTOB Pa3NoXEeHUA METANMOB U CNNAaBoBY;

- yacTtb 16 «KoHuenuua TOKCUKOKMHETUYECKMX UCCIEA0BaHNI NPOAYKTOB Pa3fOXEHWS U BbiLEnavymBa-
€eMbIX BELLECTBY;

-yacTb 17 «YcTaHoBNeHWe 4oNyCTUMbIX NPEAENOB BbILENavnBaeMblX BELLIECTBY;

- yacTb 18 «OnpegeneHne XMMUYECKUX XapakTepuCcTUK MaTtepumarnosy;

-4acTtb 19 «Pusnko-xummyeckasn, Mopdonorndeckas u Tonorpadpuyeckasn xapakTepucTuku matepuanos
(TexHn4eckue TpeboBaHus)y;

-yactb 20 «MpuHUMNbI U METOALI UMMYHOTOKCMKONOTUYECKUX UCTIbITAHUIA MEAULIMHCKUX U3OEenuiA (Tex-
Huuyeckue TpeboBaHus)»;

-yactb 33 «PykoBOACTBO MO UCMbITAHMAM HA FEHOTOKCMYHOCTL. [lononHeHue k 1ISO 10993-3» (TexHu-
yeckui otvyetr — TO).

TecTbl N0 OLEHKE FEHOTOKCUYHOCTU NpeaHa3HadeHbl Ans 0OHapYXeHUa COEAUHEHUI, KOTOPbIE MHAYLU-
PYIOT NPsIMbI€ MU KOCBEHHbLIE TEHETUYECKME MOBPEXIEHNUA NYTEM PA3NNYHBIX MEXaHU3MOB. OTW TECTbI AOMK-
Hbl CNOCOBCTBOBATL ONpPeAEneHno ONacHOCTU NOABNEHNSA FEHETUYECKUX MOBPEXAEHWUA. DKCNPECCUS TEHHBIX
MyTaLUui, 3HaYUTENbHbIE MOBPEXAEHUSA XPOMOCOM, PEKOMOUHALIMA U UBMEHEHNSA KONMYECTBA XPOMOCOM CHU-

\
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TaloTCA OCHOBHbIMU ANsi HacneACTBEHHbIX 3P(EKTOB U MHOTOCTaAMINHOIO KaHUeporeHesa. MNonoxurenbHbIn
pe3ynbTar OLUEeHKM FreHOTOKCUMYHOCTM YKa3blBaeT Ha BO3MOXHOCTb BbIABMEHUSA KaHUEPOreHHOro notexHumana
coefMHeHus. Tak Kak CBA3b MeXay BO3JeNCTBUEM KOHKPETHbLIX XMMUYECKUX BELLECTB M KaHLeporeHe3oM Ang
yernoeeka yCTaHOBMEHa, a ANsl HAcneACTBEHHbIX 3a60neBaHuil CXOAHYIO CBA3bL [0Ka3aTb CMOXHO, UCCneao-
BaHWA reHOTOKCUYHOCTKU B OCHOBHOM MUCMOnb3oBanu and nporHo3npoBaHUA KaHLEPOreHHOCTU. Tem He MEHee,
TaK Kak MyTauuKn KneTok 3apo,qb|Lue3017| TNIMHUK YETKO CBA3aHbl C 3aboneBaHuAMU 4yenoeeka, noao3peHue, Yto
coeanHeHne MOoXXeT nHayumpoBaTtb HacneaCTBEHHbIE acbcbeKTbl, CUYUTAETCA TAKUM XKe Cepbe3HbIM, KaK U No-
[03peHne, YTO COeMHEHNE MOXET MHAYLMPOBATL pak. Kpome Toro, pesynbrarthl, Mofy4YeHHble TaKUMU METO-
Aamun, MOTYT GbITb NONE3HLI ANA UHTEPNPETaLUN UCCIef0BaHUIN KAHLEPOTEHHOCTH.
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M E XTOCYOAPG CTHBEHHUB 1 C TAHAODAPT

W3[ENUS MEOVLIMHCKME. )
OLIEHKA BMOMNIOrMYECKOrO IENCTBUS! MEAVLIMHCKUX U3AENNIA

YacTtb 33

PykOBOACTBO NO UCNLITAHUSIM HA FEHOTOKCUYHOCTb.
HAononHeHue k ISO 10993-3

Medical devices. Biological evaluation of medical devices. Part 33. Guidance on tests to evaluate genotoxicity.
Supplement to ISO 10993-3

Dara BBeaeHus — 2019—06—01

1 OGnacTb NnpuMeHeHus

Hacrosiwuin ctangapt (TexHudeckuin otyeT — TO) npegHasHaueH Ans NpeaoCcTaBneHust MHepopmauuu,
CryXaLLein OCHOBOW Npu BbIGOpe TECTOB U PyKOBOACTBA MO NPOBEAEHUIO UCCEA0BAHUII BBUAY SIBHOIO pas-
NMYnA BO MHEHUSIX aBTOPUTETHBLIX OPraHOB HA UCCINIEA0BAHUSA FTEHOTOKCUMHOCTH.

2 Bbibop meTO4OB UccregoBaHum

Tak Kak XMMUYECKUe BELLEeCTBa MOTYT UHAYLMPOBATL FEHETUYMECKUE NMOBPEXAEHUSI PA3NUYHLIMKU MeXa-
HW3MaMM, UCNONb30BaHME GaTapen TECTOB, BbISIBMSIOLLMX Pa3fIMYHbIE TUMbI FEHETUYECKUX NOBPEXAEHUN, CHU-
TaeTca Nydllen rapaHTuel 00HapyXeHUs reHOTOKCMYECKOW 0nacHoCTU. BuiGpaHHble MeToAbl 0ObIYHO BKIIO-
YaloT TECTbI ANSA BbIABIIEHNS TOYKOBbIX (TEHHbIX) MyTaLMii U XPOMOCOMHbIX abeppauuii. Kak 6akrepuanbHbie
KNEeTKM, Tak W KyNbTUBMPOBAHHbIE KMETKU MIEKONUTAIOLLMX UCMOSb3YIOT ANA 0BHapYEeHUS1 FreHOTOKCUYECKUX
areHToB. IHOrga B CMCTEMY TECTOB BKIIOYAIOT TECTHI in Vivo. 3TU TECTbI B HEKOTOPbIX CMyYasax BKIOYAIOT B
NEepPBUYHYIO CUCTEMY TECTOB USIM UCNOSL3YIOT ANA YTOMHEHUA pe3ynsTaTtoB TECTOB in vitro (cm. [13]).

3 PekomeHayeMble MeTOAbI UCCIeaOBaHUA

HecMOTpsa Ha HeKoTopble pasnuynAa B AeTansx, 60NbLUMHCTBO perynupyroLux OpraHoB 0ObIYHO peko-
MEHAYIOT OAMHAKOBbIE TECTbl OLIEHKU FEeHOTOKCUYHOCTU. PEKOMEHAYEMbIMW TECTaMU ABNSIIOTCA CreayloLue:

- TecT oBpaTHbIX MyTauuii Ha BakTepusax (cM. OECD 471 [1] u pasgen 6);

- TECT XPOMOCOMHbIX abeppauuit in vitro Ha kneTkax mrnekonutaiowmx (cM. OECD 473 [2] u pasaen 7);

- MUKPOSIAEPHbIV TECT in vitro Ha KneTkax mnekonutatowmx (cm. OECD 487 [6] u pasaen 8);

- TECT FeHHbIX MYTaUWiA in Vifro Ha KNeTkax MNEKONUTAIOLWMX C UCMNOMb30BAHUEM KNETOK NMMMAQOMBI Mbl-
wen (L5178Y) (cm. OECD 475 [4] v pasgen 9);

- MUKPOSiAEPHbIN TECT in vivo Ha apuTpouuTax mnekonutatowmx (cm. OECD 474 [3] u pasgen 10);

- METO4 OLEHKM XPOMOCOMHbIX abeppauuii in vivo (cm. OECD 475 [4] u pasgen 11).

Ona MeauuUMHCKUX U3aenuii Npyu OLEHKE reHOTOKCUYHOCTU, KaK NpaBuiio, UCMOMb3YIOT CUCTEMY TECTOB.
CornacHo ctparerun, nsnoxeHHon B ISO 10993-3, oHa BknioyaeT B ceba cneayowme mMeToabi:

Q) METOA OLIeHKM TeHHbIX MyTauuii Ha BaKkTepusix: MeTo[ OLieHKM 0BpaTHbIX MyTauuii Ha BakTepusx,
OECD 471 [1], moanc1LUMPOBaHHbIA ANst MEAULMHCKUX U3AENUIA, YTO NO3BOMSET, Hanpumep, NPOBOAUTL UC-
cnepoBaHWe 9KCTPaKTOB U3 usgenui (oM. pasaen 6); n/unu

b) metog in vitro ¢ UMTOreHeTUYEeCKON OLIEHKON XPOMOCOMHBIX MOBPEXAEHUI B KIETKaxX MIIEKONUTato-
LLUMX: METOA OLIEHKM XPOMOCOMHbIX abeppauuii B knetkax mrekonutaroLmx in vitro, OECD 473 [2], mogudu-
LUMPOBAaHHbLIN AN MEAULIMHCKUX u3aenuii (CM. pasaen 7); unu

M3paHue ocpuumanbHoe
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¢) tect tk (thymidine kinase assay) in vifro ¢ ncnono3oaHmemM Knetok numdomsl meiwieii, OECD 476 [5],
MoAU(PULMPOBAHHLIN AN MEAULMHCKUX u3aenuii (CM. pasaen 8), Bkrniovasa obHapy>xeHue manbix (MeaneHHo
pacTywmx) U KpPYMnHbIX KOMIOHWA; Unu

d) MMKpOSIAEPHBIN TECT HA KNETKaX MAEKONUTAIOLWMX in Vitro Ans OLeHKN XPOMOCOMHbIX MOBPEXAEHUIA U
aHeyreHHocTn, OECD 487, moanduunpoBaHHbIi AN MEAULIMHCKMX u3aenuin (cm. pasaen 8).

MexayHapoaHas KoHdepeHUMAa NO rapMOHM3aLMK TeEXHUYECKuX TpeboBaHun ans perucrpauum bapma-
LeBTUYECKNX U3AENNiA Ana ucnonb3osaHua Yenosekom (ICH) pekomenayeTr cucremMy u3 Tpex TeCTOB, ONUCAH-
Hyt0 B «ICH S2 (R1) Genotoxicity», koTopas no Tpeb0oBaHmIO OTAENbHbIX PETYITUPYIOLLUX OPraHOB MOXET ObITb
006a3aTenbHON AN MEAUUMHCKUX U3aenui.

4 Metoabl in vitro pnsa OUEeHKU reHOTOKCUYHOCTU

MeToab! in vifro 4acTo NCNONL3YIOT ANS onpeaerneHus NoTeHuMana XMuMM4eckux BeLwecTs UHAYLMpOBaTb
reHOTOKCUYHOCTb. [IPUMEHSAIOT HECKONbKO METOAO0B, TaK KaK OAUH BbIOpPAHHbLIN METOA HE MOXET 0OHaAPYXMUTb
BCE U3BECTHbIE€ FTEHOTOKCUKAHTbI. [€HOTOKCUKAHTBI YacTO MPUBOASIT K Pa3nUYHbIM adpdektam (Hanpumep, K
KPYNHBLIM XPOMOCOMHbLIM NEPECTPONKaM NO CPABHEHMIO C HEGOMNbLUMMU NOBPEXAEHUAMU, NN K TOYKOBBLIM
MyTauuaMm, UM K pasnuunio B cneuududeckon nocnegosarenbHoctu JHK). Kpome Toro, MHAyLMPOBaHHbIE
reHeTuyeckue NoBpeXaeHUs otnuyalTca pasnuuHon penapauuen OHK. Barapes tectos ICH paspaborana
ANA paclwmpeHnss BO3MOXHOCTEN OBHapyXeHUsl TeHOTOKCUKAHTOB. HecMOoTpa Ha TO 4TO MeToabl Uccneao-
BaAHUA FEHOTOKCUYHOCTU in Vitro MOryT ObiTb NPU3HAHbLI YPE3MEPHO YYBCTBUTENbHBIMU, NX UCMONB3YIOT AN
o6Hapy>eHUsA GONMbLUMHCTBA rEHOTOKCUYHbIX KAHLIEPOTrEHOB IPbI3yHOB. CPABHEHUSI OLIEHOYHbIX IMCTOBY UC-
CnefoBaHWA TEHOTOKCUYHOCTU C UCCNeA0BaHUEM KaHLIEPOreHHOCTU BeLeCTB ANS FPbI3yHOB NOKa3anu Ha-
NMYne HECKOSBKMX «NOXHOMONOXUTENbHLIX» PE3YNbTATOB (TO €CTb OGHApY)XeHUe areHTOB, HEe ABNSAIOLWUXCS
KaHueporeHamm rpbi3yHoB). TeM He MEHee HESICHO, SIBMISIETCA NN UCCNEeA0BaHNE KAaHLEPOTEHHOCTU Ha rPbidy-
Hax 6onee HaAEXHbIM METOAOM, YEM OLIEHKA HENOCPEACTBEHHO FEHOTOKCUYHOCTH.

HegasHue paboTel onpeaenunu ABa HOBbLIX KIACcca NeKapCTBEHHbIX CPEACTB, BbI3bIBAKOLLMX NOBPEXAE-
Hue OHK nyTem B3auMoaeincrTensa ¢ Tonomsomepasamu. OHU NPUBOAAT K 3HAYMTENBHOMY KONUYECTBY NOXHO-
NONOXUTENbHbLIX PEe3yNbLTaToB in vitro (cMm. [29]). B nocnegylowux pabotax npeacrasneHa ropasgo 6onee Hua-
Kasa npoueHTHaa gons HEOObACHUMbIX NONOXUTENbHbLIX pes3ynbraros in vifro OTHOCUTENbHO JNIEKapPCTBEHHbIX
cpeacts (cm. [16]). Bea nndopmauus, noaTeepaanowan BO3MOXKHOCTb HA OCHOBE OLIEHKUM FreHOTOKCUYHOCTU
NPOrHO3UPOBaTh KaHLEPOreHHOCTb U MyTareHHOCTb NONOBLIX KNETOK, MONyYeHa B pe3ynsrarte aHanusa npo-
MBILUMEHHO BbIMNYCKAEMbIX XMUMUYECKUX BELLEeCTB U NEeKapCTBEHHbLIX CPEeACTB. I/Iccne,qOBane MEeAULIMHCKUX
I/I3/J.el'll/ll7l, KaK npaBuno, BKNOYAET NPUMEHEHUEe 3KCTPAKTOB, KOTOPbLIE HACTO coAepXKaT CIOXXHbl€é CMECU XU-
MUYECKMX BeLLEeCTB. B HacTosLLee BpeMs Ha 3KCTpaKTax U3 U3fgenuid, CoaepXaLiux HeM3BeCTHbIE Ha JaHHbIN
MOMEHT BeLlecTBa, Nnony4yeHo HebOonbLUIOE KONMYECTBO NONOXUTENbHbIX pe3ynbraTtoB.

5 Metopabl in vivo pnsa OUeHKU reHOTOKCUYHOCTH

MeToabl nccnegoBaHUA reHOTOKCUYHOCTM in Vivo ABNAIOTCA HEOTHLEMIIEMOW YacCTbi0 CMCTEMbI TECTOB
ICH 1 npuMeHsaI0TCA AN NOBbLILLEHUS BECOMOCTU A0Ka3aTeNbCTBa NPU OLEHKE NIEKapCTBEHHbIX CPEACTB. 3TU
MEeToAbl He0BX0AUMbI AN A0KA3aTenbCTBA TOr0, YTO XMMUYECKOe BELUEeCTBO UMK ero Merabonut AOCTUrmm
opraHa-muLLEeHn. B OTHOLLEHUN MEAULIMHCKUX U3AENWI BbINOMHEHME nocrneaHero TpeboBaHusa npeacTaBnsaer-
€S JOCTaTO4HO CMOXHLIM BBUAY TOTO, YTO OObIMHO UCCNEAYIOT CROXHbIE CMECH, a 103a areHTa unu areHToB B
JKCTPaKTax MOXET ObITb HUXE YPOBHS YYBCTBUTENIbHOCTU CUCTEMbI METOAOB.

MeToa oLEeHKU XPOMOCOMHbIX NOBPEXAEHUN in Vivo C MCNONb30BAHWEM FeMONMOITUHECKUX KNETOK rPbi3y-
HOB BKITIO4EH B OaTapeto TeCToB AN obecneveHnsa 4ononHuTenNbHbIX hakTopoB (abcopbuuu, pacnpeaeneHus,
meTabonuamMa, BblAeneHusl), KOTopble MOTYT NOBMUATL HA FTEHETMYECKYIO aKTUBHOCTb XMMUYECKUX BELLECTB
(cm. [14]). CyulecTByeT Takke HEOONbLUIOE KONMMYECTBO FEHOTOKCUYHLIX KAHLIEPOreHOB, KOTOPble 40CTOBEPHO
oBHapy»uBatoTcs Npu UCMNOSb30BaHUU TECTOB OLLEHKU XPOMOCOMHbIX MOBPEXAEHUN B KNETKaX KOCTHOTO MO3ra
in vivo, npeacraenaoLmMx oTpuuarensHoie/cnadble/npoTUBOpeUnBLIE pe3ynbTaTtbl B UCCNEA0BAHUAX ABYMSA
He3aBUCUMbIMW METOAAMMU iNn Vitro, NOMy4YEeHHbIE B PA3NUYHbIX BApMaHTax CTaHAapTHOW CUCTEeMbl TECTOB (Ha-
npumep, B TECTE OLeHKU 0OPaTHbIX MyTauui Ha BakTepuax U B O4HOM U3 METOAO0B LUTOreHETUHECKON OLIEHKU
XPOMOCOMHbIX MOBPEXAEHUI UMK B TECTE OUEHKM MyTauun y BakTepuii nnoc TecT tk Ha kneTkax NMMAQOMbI
MbiLel). HekoTopble NPOMBILUNEHHBIE XUMUHECKME KAHLIEPOTEHbI, Takue Kak ypetaH u 6eH30n, OTHOCATCA
K aToi kateropum (cM. [31]). LIeHHOCTb BKMIOYEHUA METOAOB in Vivo B NEPBUYHYIO OLIEHKY rEeHOTOKCUYHOCTH
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Npu3HaloT cnopHon. OrpaHuYeHHast YyBCTBUTENbLHOCTL UCCNEA0BaHWI in Vivo K BbISIBMEHUIO 3HAYUTENBHOTO
yucna KaHueporeHos (cM. [10] 1 [27]) MOXKET CRYXUTb apryMEHTOM MPOTUB UX NMPUMEHEHUA. TeM He MeHee TOoT
q.')aKT, 4yTo HebonbLuas rpynna Bnonorn4yeckn akTUBHbIX Coe,Ell/IHeHVIVI, ABNAOLLUMXCA U3BECTHBIMWU UNKU NOTEH-
uManbHbIMK KaHUeporeHaMm YenoBeka, He MOXET ObITb Nerko obHapyxeHa metoaamu in vitro (cm. [26]), cBu-
[eTenbCTBYET O HEOOXOAUMOCTU MCNONMb30BaHNUA METOAOB iN Vivo B TEX CMyyasX, KOraa CTeneHb BO34eNCTBuUs
OUONOrMYECKN aKTUBHbBIX cocTaBnArnLWKUX MEAULIMHCKOTO U3aenna yKkasblBaeT Ha HGOﬁXO}J,I/IMOCTb nonyvyeHus
Bonee HageXHOWN rapaHTuu.

6 MeTtop oueHKM obpaTHbIX MyTauui Ha DakTepusax

6.1 OOwWue nonoxeHus

Mertoa oueHku obpaTHbIX MyTauuii Ha GakTepusx aganTUpoBaH ANA MEAWLMHCKUX M3OEnui nyTem
ucnonb3osaHma OECD 471 [1]. Ina OUeHKM reHOTOKCMYeCKOro noTeHumana MeguuuHCKUX U3genuii B TecT-
cucTemMax MoryT ObiTb NPMMEHEHbI MaTepuansl, BXoAsLLME B COCTaB MEAULMHCKUX U3AEnUin, SKCTPaKTbl UK
9KCTParMpoBaHHbIE U BbINAPEHHbLIE OCAZKU.

Mpu nCNonb30BaHUKU ABYX IKCTPAKTOB rEHOTOKCUYECKUI NMOTEHLMAan KaXgoro aKCTpakra AOmkeH ObiTb
OLIEHEH B COOTBETCTBUM C AAHHBLIM Pa3aenomM.

CycneH3un GaktepuarnbHbIX KNETOK MHKYOUPYIOT € nccneayembim o0pa3uoM B NPpUCYTCTBUM U B OTCYT-
CTBUE 3K30TEHHOI CUCTEMbI MeTabonuyeckon aktusauuu. Mpu cTaHaApPTHOM METOAE BHECEeHWs obpasua B
yaluky Metpu (In the plate incorporation method) nony4yeHHy0 CycneH3no CMEeLLMBaOT C BEPXHUM CIIOEM ara-
pa 1 HEMEANEHHO BbINMBAIOT Ha YaLLKy C MMHMManbLHON cpeaon. MNpu npeabiHkyGaLMOHHOM BapuaHTe MeToaa
nccneayeMyo CMecb NpeaBapuTenbHO MHKYOUPYIOT C CcycneH3nen BakTepuii, 3ateMm CMeLUMBaloT C BEPXHUM
cnoem arapa u BblNUBAIOT B MUHMMAanbHYI0 cpeay. [Npu o6oux BapuaHTax metoga nocne 48 unm 72 4 uikyba-
UM NOACHUTLIBAIOT KONTOHUM PEBEPTAHTOB M CPABHMBAIOT C KONTIMYECTBOM CMOHTAHHbIX KONMOHUWA PEBEPTAHTOB
B KOHTPOIbHbIX YaLLKaX C paCTBOPUTENEM.

6.2 Mpenapatbl

6.2.1 Baktepuu
Heobxoanmo ncnonb3oBath KynbTypbl 6akTepuit NO3AHEro SKCNOHEeHUManbHOro pocTa Unn paHHen cra-
BunbHoIi a3l pocta (MpumepHo 10° kneTok/M). PekoMeHayemas Temnepatypa npu KyNbTUBUPOBAHWUU CO-
crasnser 37 °C.
PekoMmenagyemMon kombuHaumen LUTammMoB SBMSETCA
- S. typhimurium TA1535, n
- S. typhimurium TA1537, unun TA97, unu TA97a, u
- S. typhimurium TA98, n
- S. typhimurium TA100, n
- E. coli WP2 uvrA, wnm E. coli WP2 uvrA (pKM101), unu S. typhimurium TA102.
Heobxoanmo ucnonbL3oBaTb CTaHAAPTHbLIE NPOLEAYPLI A5 NPUTOTOBIIEHUA, XPAHEHUA U NPOBEPKU FEHO-
TUMOB UCXOAHBIX LUTAMMOB.
MoTpeBGHOCTL B aMUHOKUCIOTE ANS pOCTa CNeAYeT NPOBEPSATL NPU KaXKA0M NPUrOTOBNEHUN 3aMOPOXKEH-
HOW MCXOAHON KyNbTYpbl (tMCTMANH and wrammoB S. Typhimurium v TpuntodaH ana wrammos E. coli).
JomkHbl 6bITb NPOBEPEHDBI crieayome HEHOTUNNYECKNE XapaKTEPUCTUKK:
a) Hanu4ue unu oTcyTecTBMUE Nnasmug R-dakropa, rae HeobxoammMa yCToMYMBOCTb:
1) k amnuumnnuHy ansa wramMmos TA98, TA100 u TA97a unun TA97 n WP2 uvrA (pKM101),
2) K amnuuunnuny + TeTpauuknuHy ana wramma TA102;
b) Hanuuue xapakTepHbIX MyTaLUi:
1) mytauus rfa B S. typhimurium no YyBCTBUTENbHOCTM K KPUCTANIMYECKOMY (PUONETOBOMY,
2) mytaumua uvrA B E. coli unn mytauua uvr B B S. typhimurium no 4yBCTBUTENbHOCTYU K ynbTpadino-
NeTOBOMY CBETY.
Takke AN Kaxaoro wramma Heobxoaumo onpeaenuTb KONMYEeCTBO CNIOHTaHHbIX KOMOHUI PEBEPTAHTOB
Ha YaLUKy; OH AOMmKeH ObITk B Npeaenax konebaHuii nokasarens, oxuaaeMoro no uMetoLLencs 6ase KOHTPOrb-
HbIX JaHHbIX nabopatopuu, U xenatenbHo B Npeaenax konebaHus nokasarens no AaHHbIM NUTEPaTypbl.
6.2.2 Cpepa
Mcnonb3yloT noaxoasaiwmii MMHUManbHbIN arap (T. . cogepxawuuin orens-BoHHepa MUHUMAanbHYIO cpe-
Ay E 1 rnioko3y) ¢ noBepXHOCTHBLIM CIOEM, COAepKaLLUMM TMCTUANH U BUOTUHWN unu TpuntodaH, obecnevmsa-
tone HeBOobLLOE YMCIO KIETOUYHbIX AENEHWUIA.
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6.2.3 MeTabonuyeckas aktusaumsa

Mccnegyembit obpasel, AomkeH BO3aeNCTBOBaTh HA GakTepum Kak B NPUCYTCTBUM, TaK U B OTCYTCTBUE
cuctembl merabonuueckon aktusauuu. Hanbonee 4acTo MCMONbL3yeMON CUCTEMOI ABMSAETCA AONOSMHEHHANA
KopakTOpOM NOCTMUTOXOHApMANbHAA dpakuma S9, NPUroTOBNEHHAs U3 NEYEHU rpbi3yHOB, obpaboTau-
HbIX (PEPMEHT-MHAYLMPYIOLLIMMMN areHTaMu, Takummn kak Apoknop 1254 unu kombuHauus beHobapbuToHa u
B-HadprodhnasoHa. NOCTMUTOXOHAPUANbLHYIO hpakuMiO 0ObIMHO MCMONb3YIOT NPU KOHUEHTpaLUsX B Ananaso-
He oT 5 % n0 10 % ob6bemHON Aonn B cMmecn S9.

MocTaBLWmKKM M MHOPMALIMA O KOHTpONE kadyecTBa S9 (T. €. METOA NPUTOTOBNEHUS], JIMHUSA TPbI3YHOB,
KOHLeHTpauus uHaykropa P450 v T. 4.) A0mMKHbI ObITb OTPaXXeHbl AOKyMEHTanbHO. Ecnu S9 nony4yeH Heno-
CpPeACTBEHHO B n1aboparopum, TO UCTOMHUK U METOA NOATOTOBKM OJDKHbI ObiTh OTPaXKeHbl AOKYMEHTanbHO. Ta-
KMM 00pa3oM, akTUBHOCTb S9 0MmkHa ObITb NPOBEPEHA NPU UCNONbL30OBAHWUM [IBYX 3TANOHHbLIX NPOMYTareHoB
Ang onpegenexHHoro wramma (Hanpumep, S. typhimurium TA100) u cpaBHeHa C MICTOPUYECKUM KOHTPOSEM.

KoHueHTpauums romoreHara S9 0mkHa ObiTb BbipaXkeHa B €AMHMLIAX aKTMBHOCTU Ha YalLIKy, TaK Kak pas-
HbI€ NOCTABLLMKN MOTYT U3rOTOBMNATL S9 NO-pasHOMY, HaNPUMeEP: UCMONb30BaTh pa3Hble kOhaKTopbl B CMECH
S9, pa3HOe COOTHOLUEHME TKAaHN U FOMOTreHU3NPYIOLLEN XXMAKOCTU BO BpEMS NPUroToBneHns S9.

[omxHbl 6bITb BLIOPaHbI Oycdhep n KOHLUEHTPaLMN KOMMNOHEHTOB.

lMpocToe ucknoyeHne KOMNOHeHTa cmecu S9 B BEPXHEM Crioe arapa He PEKOMEHAYETCA B OTCYTCTBUE
cucteMbl MeTabonuueckon akTuBauuK, Tak Kak pasnuuairowmecsi 06beMbl NOBEPXHOCTHOIO arapa U3MEeHST
BOCMPUHMMAEMYIO 103y COeAMHEHMA (N0 KpanHen Mepe, u3HavanbHO, B 3aBUCUMOCTM OT PacTBOPUMOCTU
n/mvnu auchdysumn B 6asanbHbin arap). Cmecb S9 gomkHa ObiTh 3aMeHeHa noaxoasLmm oycepom.

6.2.4 MoaroToBKa TeCTUPyemMoOro oépasua

Bei6op npoueaypbl NoArotoBku o6pasua nobdoro MeanuUHCKOro U3aenus 0IDKEH YUUTbIBaTb XMMUYE-
CKMI COCTaB M (PM3NKO-XMMHUYECKUE CBOICTBA MaTepuana unm marepuaros, UCMOSb3yeMbIX B MEAULIMHCKOM
u3genuu. Mpu npurotoBneHun obpasya HeoBxoauMo pykoBoacTBoBaThes 1ISO 10993-12. JononHuTtenbHas
uHopmaLma npuseaeHa B npunoxeHun A 1ISO 10993-3:

- MeAULIMHCKUE U3JEenuUa UNKU Matepuansl, KOTOpble MOryT ObiTb pACTBOPEHbI UMM CyCMEHAUPOBAHLI B
pacTtBopuTene, MOryT ObiTb 403MPOBaHbLI HANPAMYIO ANA aHanu3a (CM. npunoxeHue A, metog A ISO 10993-3);

- MEAULMHCKWUE U3Jenua unu matepuarnsl, KOTOpble HE PacTBOPUMbI B pacTBOpUTENE, MOTYT ObITb UC-
MblTaHbl C UCNOMb30BaHNEM IKCTPAKTOB B Kayecrtse Tectupyemoro obpasua. Boibop mMeToaos akCTpakumu
3aBUCUT OT MPOLIEHTHOW A0NM 3KCTparMpyeMbiX BELLECTB, MOJy4YeHHbIX U3 uccneayemoro oopasua (Ccm. npu-
noxexue A, metoabl B u C 1ISO 10993-3).

Mcecnegyemble 9KCTPakTbl AOMKHbI ObITb UCMONL30BaHbI B TEY4EHUE 24 4 NOCNEe NPUrOTOBNEHUA. IKC-
TPakTbl JOMKHbI GbITb MCNONB30BaHbI MO BO3MOXHOCTM HE3aMEANUTENbHO NOCne WX NPUroTOBNEeHUa ANnA
npeaoTepaLleHus aacopbumm Ha CTEHKM €MKOCTU AN 9KCTPAKLMK UK APYrMx M3MeHeHuin B coctase. Ecnu
9KCTPAaKT XpaHuTcs Gonee 24 4, HeOOGX0AMMO NOATBEPAUTL CTAOUNBLHOCTL U FTOMOTEHHOCTb 3KCTpaKTa npu
YCINOBUSIX XpaHEeHuUs.

6.3 YcnoBusa uccnegosaHua

6.3.1 PacTtBoputenu

PacTtsopuTens Ana uccnenoBaHusa AOMKEH ObiTh BbiOpaH B cooTBeTcTBUM ¢ ISO 10993-12 unu npuno-
xeHnem A 1ISO 10993-3 1 ObITb COBMECTUMBIM, T. €. HE JOJDKEH BNUSITh HA BbRDKMBAEMOCTbL DaKTepuii u akTuB-
HocTb S9. OBocHoBaHMe BbiBopa pacTBOpUTENS AOMKHO BbiTh OTPAXKEHO AOKYMEHTanbHO. Ecnu BbIGpaHHbIi
pacTBOPUTENb LUMPOKO HE MPUMEHSIOT, HEOOXOAUMO MPEACTABUTL [10Ka3aTenbCTBa/AaHHbIe, AEMOHCTPUPY-
loLLME COBMECTUMOCTb. ECnn MCnonb3yloT Manon3BecTHble pacTBOPUTENM, UX BKAKOYEHUE AOMKHO CONPOBO-
XOaTbCA AaHHbIMU, YKa3blBAKOLMMM Ha UX COBMECTUMOCTb.

6.3.2 MccneayeMble KOHLEHTPaUUmn

3HayeHus MakcumarnbHbIX UCCNEeaYyeMbIX KOHLEHTpauuin OyayT 3aBUCETb OT PACTBOPUMOCTU U LIUTOTOK-
CU4HOCTU UCCneayeMoro CoeAMHeHNs UM LUTOTOKCUYHOCTU 9KCTPaKTa uccneayemoro obpasua.

Bbi6op aunanasoHa o3

Bbi6op AnanasoHa f03 MOXeT ObiTh cenaH A0 NPOBEAEHNS OCHOBHOMO MCCNEAO0BaHUA, ECNU OXMAAET-
€Al 3HaUUTEnNbHaa LUMTOTOKCUYHOCTbL Uccneayemoro obpasua, HanpuMep UMTOTOKCUMHOCTL UM nogasneHue
pocra Bbilwe 50 %. LINTOTOKCMYHOCTb MOXET NPOSABNATLCA COKPaLLEHMEM KONMYECTBA KONOHWUI PEBEPTAHTOB,
noJaBNeHMEM UMM YMEHbLLEHUEM POCTA KIETOK UMM CHUKEHWEM XU3HECNOCOOHOCTU KynbTyp. LiMTOTOKCHY-
HOCTb uccnegyemoro obpasua MOXeT ObiTb U3MEHEHA B MPUCYTCTBUM CUCTEM METAOONMYECKON aKkTUBaLMUM.
HepacTBOpMMOCTb AOMKHA ObITb OLEHEHA KaK NpeuunuTaums B KOHEYHON CMECU NpU peanbHbIX YCNOBUSAX
nccnegoBaHus U 04eBUAHA HEBOOPYXXEHHOMY rnasy.
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MccneposaHue npeaenbHbIX J03

[Ons pacTBOPUMbIX HELMTOTOKCUYHBIX TECTUPYEMbIX KOMMNOHEHTOB (OMpeaeneHHbIX B UCCNneaoBaHuu
DRF) npuemnemo eguHCTBEHHOE U3MepeHue nNpu O4HOM J03€e, COCTaBMNAIOLWEN Mo MeHbLIEeH Mepe 5 Mr/yalu-
Ka, unu 5 Mkn/yaLuka (cMm. npunoxeHue A, Metog A unu, ecrnu BoInonHUMo, metog B ISO 10993-3), unun 0,1 mn
100 %-Horo (UMCTOoro) aKcTpakra uccnegyemoro obpasua (cM. npunoxenue A, metog C ISO 10993-3). Ainsa uc-
cnepyeMbix 00pa3yoB, NPUTOTOBIIEHHbIX Crieays PyKOBOACTBY, npeaocraBneHHoMy B ISO 10993-12, B 60nb-
LUIMHCTBE CUMTyaLuin nccneaoBaHue HamBbICLLEN A03bl C ucnonb3oBaHmem 100 %-HOro aKCcTpakTa uccneayemo-
ro o6pasua ABnAETCA NPUeMNEMbIM U UCCNEA0BAHNE APYIUX 103 HEODA3aTENbHbIM.

NccnegoBaHMe OCHOBHOM A03bI

Ecnu uccneayembliii obpasew; eMOHCTPUPYET BUAUMbIE MPU3HAKU NPELMNUTALIMM UMK YXKe ABNAETCA
LUTOTOKCUYHbIM HUXE YPOBHA A03bl 5 Mr/dawka unu 5 mkn/yawka, unu 100 %-Horo akcTpakta uccneaye-
moro obpasua, HeoBXxoAuMO NPOBOAUTL NOMHOE UCCNEeAOBaHME MO MEHbLUEW Mepe C MATbIO PAa3HbLIMU KOH-
LUeHTpauusaMu uccnegyemoro oopasua. [ins LMTOTOKCUYHBIX COeAMHEHUIN/IKCTPAKTOB Uccneayemoro oopasua
YPOBHU A03 ANSl PeBEPTAHTHOW YACTOTbl AOMKHbLI MOKPLIBATL AMANA30H OT MAKCUMAarnbHOW A0 HeGOnbLUOW
LUUTOTOKCUYHOCTU UMM €e OTCYTCTBUSA. [N HEeUUTOTOKCUYHBLIX BELUECTB, KOTOpPblIE HE PaCTBOPUMbLI Npu
5 mr/qawka unu 5 mkn/Jawika, oagHa unu 6onee U3 uccneayembix KOHLEHTPaLUi AOMMKHbI ObITb HEPaCTBOPU-
MbIMU NPU OKOHYAaTENbHOM TECTUPOBAHUU. [peuunuTaT He AOMKEH MeLlaTh NOACYETY.

Mpu onpeaeneHun HanboNbLLETO KONMYECTBA UCCNeayeMoro obpasua cneayeT yuuTbiBaTh Takue Kpute-
puK, Kak LUTOTOKCMYHOCTb U pacTBOPUMOCTb CMECU HA 3aBepLuaioLleri ctagum obpabotku. Mone3Ho onpeae-
MNUTb TOKCUYHOCTb M HEPACTBOPUMOCTb B NPEABApUTENbHOM UCCNEA0BaHUN. LINTOTOKCMYHOCTDL MOXET NPosiB-
NATLCA COKPAaLLEHUEM KONMYECTBA KONOHUI PEBEPTAHTOB, NOAABIEHMEM UNU YMEHBbLLEHWEM (DOHOBOTO POCTa
KINETOK UMK CHUKEHUEM XM3HECNOCOOHOCTU KynbTyp. LIMTOTOKCMYHOCTL ncenegyemoro obpasya Moxet ObiTb
U3MEHEHa B NMPUCYTCTBUU CUCTEMbI MeTabonmueckon akTueaumu. HepacTBOpUMOCTb AOMKHA ObiTb OLEHEHA
Kak npeuunuTaumsa KOHEYHON CMECU NPU pearnbHbIX YCIOBUSX UCCNEA0BaHUA U 04E€BUAHA HEBOOPY>XEHHOMY
rnasy. PekomeHgyemas MakcumarnbHas uccneyemas KOHUeHTpaums OyaeT 3aBuceTb OT BLIOPAaHHOTO MeToaa
NPUroTOBMNEHUA uccneayemoro obpasua:

a) Ans pacTBOPUMBIX HELUMTOTOKCUYHBLIX UcCneayeMbix 00pasuoB (CM. NMpurnoxeHue A, meToa A,
ISO 10993-3) pekoMeHayeMasa MakCUMarnbHasi uccreayemasi KOHUEHTpauusi COCTaBnsieT 5 mr/yawka unu
5 Mkn/vawka. Ana HeLUUTOTOKCUYHBIX Uccneayembix 06pasuoB, KOTOPbIe He pacTBOPUMbI NPU 5 Mr/yaLuka unm
5 Mkn/yawka (B Criyvae >XUAKUX XMMUYECKUX BELUeCTB), ogHa unu Gonee U3 uccneayemblX KOHLUEHTpaLui
OKOH4aTenbHOro obpasuya AomkHbl ObIThb HepacTBOpuMbIMU. ccneayemble 06pasubl, ABNSIOWMECA LUTOTOK-
CUYHBLIMU B A03aX MeHee 5 Mr/uallKky unu 5 Mkn/qaluky (B Criyyae XUJAKMX XMMUUYECKUX BELLeCTB), cneayer
TECTUPOBATb B KOHLEHTPALMAX HWKE LIMTOTOKCMYHOW. Mpeuunutar He JOrDKEeH MeLlarb NOACYETY;

b) ana Tectupyembix 06pasLoOB B COOTBETCTBMU C npunoxxeHuem A, merog B, ISO 10993-3 pekomeHay-
emasi MakcumManbHas uccnegyemMasi KOHUEHTpauus COCTaBnsieT 5 Mr/yallka, ecnu 3T0 BbIMOMHMMO. [Ans He-
LUTOTOKCUYHBLIX TECTUPYEMbIX 00pa3L0B, KOTOPbIE HE PACTBOPUMbI NMPU KOHLEHTpaLMKU 5 Mr/yaLuka, ogHa unu
Gonee u3 uccneayembix KOHUEHTPALUMIA JOMKHbI ObITb HEPAaCTBOPUMBLIMU B OKOHYaTensHoMm obpasue. lMpe-
LMNUTaT He AOMKEH MeLlaTb NoAcHETy. TecTupyemble 00pa3Lbl, ABNAIOLLMECH LUTOTOKCUYHBIMU HUXKE YPOBHSA
[03bl 5 Mr/yallka, AOMKHbI UCCNEeA0BaTbCH B KOHLEHTPALMAX HUXKE LUTOTOKCUYHOM;

C) ANnsi TeCTupyembix 06pa3LoB B COOTBETCTBMU C npunoxeHnem A, metog C, ISO 10993-3 pekomeHay-
€MOI MaKkcuManbHOI nccneayemon KoHueHTpauuen saensietcst 100 %-HbI 3KCTPaKT uccnegyemoro obpasua.

Ecnu nHabniogaetca npeyunutar unu uccriegyemMblii obpasel, LMTOTOKCUYEH, He0BX0AUMO UCMONb30-
BaTb MO MeHbLUEN Mepe NATb Pa3sHbIX aHANU3MPYEMbIX KOHLEHTpaLmin TecTupyemoro obpasua. [ins npeasa-
PUTENbHBIX UCCNEAOBAHNI MOTYT ObITb MONE3HbLI UCCNEAYEMBIE KOHLIEHTPALUKN C UCTIONb30BAHMEM MHTEPBA-
0B, ANA KOTOPbIX IorapucmM OTHOLLEHUSI COCEAHUX 3Ha4YeHuI paBeH 0,5. MeHbLuMe uHTepBarnbl MOryT ObiTb
npueMnemMbl NpyU NPOBEAEHUU NOCNEAyoLMX uccneaosaHui. Ecnu tectupyembiii obpaser, pactBOpUM U He
LUUTOTOKCUYEH, NPUEMINIEMA €AUHCTBEHHAA MaKCUMarbHas KOHLEHTpaLusl.

6.3.3 KonTtponu

COO0TBETCTBYIOLLME NOMNOXUTENbHLIE U OTPULIATENbHLIE (PAacTBOpUTENb/Cpeaa) KoHTponu (¢ metabonu-
YeCcKoW akTueauuen u 6e3 Hee) AOMKHbI ObiTh BKIIOYEHbI AN KaXA0ro wramma. Kpome rpynn Bo3aencreus
TecTupyemoro ofpasua AOIDKHbI ObITh TPYMMNbl MONOXUTENBHOTO U OTPULIATENBLHOTO KOHTPONSA, UAEHTUYHbIE
OCHOBHbIM rpynnam. Moac4eT XM3HeCcnoCOGHbIX KONMOHWUM GakTepuil B UCXOAHON KynbType [AOMmKeH ObiTb
NPOAEMOHCTPUPOBAH U OTPAXKEH AOKYMEHTANbHO KakK 4acTb UCCNEefOoBaHMS Kaxaon npobbl. MHAyuupoBaH-
Hbl€ YPOBHU MyTaLUUi C 3TANOHHbLIM MYTareHOM JOJDKHbI ObITb B AUana3oHe 3Ha4YeHWM, OMMCAHHOM B Hayud-
HOW nuTepatype. MNpn aHanu3ax ¢ MCMNONb30BaHMEM CUCTEMbI METAabONMUECKONW akTUBaLumu aTanoHHoe(ble)
BELLECTBO(A) NONOXUTENBHOIO KOHTPONs AOMKHO(bl) ObITb BbIOpPaHO(bl) C YYETOM MCNONb3yeMOro wrtamMmMa

5



rOCTISO/TR 10993-33—2018

Oaktepuin. CneayloLme XMMnYeCKne BELLIECTBA CIYXXaT NpUMepamMu NOAXOAALLMX NOMNOXUTENbHLIX KOHTPONeE
Ana npo6 ¢ metabonuyeckon akTueauue:

- 9,10-aumeTunanTpaueH [Homep CAS781-43-1];

- 7,12-gumeTtunbensanTpaueH [Homep CAS 57-97-6];

- KoHro kpacHbliii [Homep CAS 573-58-0] (ana metoga peaykTMBHON MeTabonn4eckon aktusayum);

- 6eH3o(a)nupeH [Homep CAS50-32-8];

- yuknodpochamug (MoHoruapart) [Homep CAS 50-18-0 (Homep CAS 6055-19-2)];

- 2-amuHoaHTpaueH [Homep CAS613-13-8].

2-aMUHOAHTpaLEH He A0MMKeH ObITb UCNONMb30BaH Kak e4UHCTBEHHbIM MHAKUKATOP 3PPEKTUBHOCTH CMe-
cu S9. Ecnu ncnonb3yetcs 2-amnHOaHTpaUeH, kaxaasa naptua S9 aomkHa Takke OblTb OXapakTepu3oBaHa
MyTareHoM, TpebyoLLUM MeTabONUYECKO akTMBaLMU MUKPOCOMAarbHbIMK chepMeHTamMu, Hanpumep 6eHso(a)-
NUPEHOM, AUMETUNDOEH3aHTPaLEHOM.

Onsa npo6, npoBeAeHHbIX 6€3 CUCTEMbI METABONMMYECKON aKTUBALMK, MPUMEPDI MONOXUTENMbHbLIX KOHTPO-
nen, cneunguyHbIX Ans KOHKPETHbIX LUTAMMOB, NPUBEAEHbI B Tabnuue 1.

Ta6nwuua 1— MNpUMepbl NONOXUTENBHBIX KOHTPOMNEN AN KOHKPETHBIX LLITaMMOB

Xumunyeckoe BeLLecTBO Homep CAS Lramm
Asung HaTpus 26628-22-8 TA1535 n TA100
2-HUTpodnyopeH 607-57-8 TA98
9-amuHoakpuguH unu ICR191 17070-45-0 TA1537, TA97 n TA97a
90-45-9
mpponepokena kymeHa 80-15-9 TA102
NN MeTunMeTaHcynbgoHaTt 66-27-3
MuTomuuuH C 50-07-7 WP2 uvrA v TA102
N-3TUn-N'-HUTPO-N-HUTPO3OryaHUANH UNU 4-HUTPOXUHOMUH 1-okeung | 4245-77-6 WP2, WP2 uvrA n WP2 uvrA
nnu N-metun-N-HUTpo-N-HUTpo3oryaHuanH 56-57-5 (pKM101)
70-25-7
Oypundpypamug (AF-2) 3688-53-7 WP2 uvrA nnasmug-cogep-
Xalyue Lwrammel
MpuMeyaHue — MoryT GbITb NCNONBL30BaHLI Apyrue NOAXOASLME STaNOHHbIe BellecTBa MOMOXMUTENbHOMO
KOHTpoOns.

6.4 NMpoBeaeHune uccneaoBaHuaA

6.4.1 O6paborka TecTUpyemMbiM O6pa3LioOM

Mpu meToae BHeCeHMs obpasLa Ha YallKy B BapuaHTe 6e3 cucTeMbl METAabONNYECKON aKTUBaLMKU CMe-
wwusatot 0,1 mn TecTupyemoro oopasua, 0,1 Mn ceexxeit 6akTepuanbHOW KynbTypbl (CoaepaLlein no MeHbLUe
mepe 108 xun3HecnocobHbIx kneTok) un 0,5 Mn cTepunbHoro 6ydepa ¢ 2,0 mn arapa. Mpu aHanuse ¢ CUCTEMOI
MeTabonmyeckon aktupauyum cmeunsatot 0,5 Mn cMecu ¢ CUCTEMOIN METAbONMYECKON akTMBauun, coaepxa-
e agekBaTHOE KONMMYeCTBO MOCTMUTOXOHAPUAanNbHOW dpakymmn (B guanasoHe ot 5 % o 10 % o6bemHoro
coaepXaHusi B cMecu MeTabonuyeckon aktueayum) ¢ arapom (2,0 mn) Bmecte ¢ 6akTepussmMu U uccrneayemMbim
obpasuom/pacTBopom. CoaepKMMOE KaxKa0n NPOOUPKM CMELLMBAIOT U BbINIMBAIOT HA NOBEPXHOCTb YaLLKW C
MUHUManbHbIM arapoM. MoBEpXHOCTL arapa AOMkHa 3aTBEPAETb nepes uHkybaumen.

Ons meroga npeuHkybauum TecTupyemslii 06paseL/pacrsop npeaBapuTenbHO MHKYOMPYIOT € uccnepye-
MbIM LUTAMMOM (COE€PXaLLMM NO MeHbLLEel Mepe 108 xn3HecnoCcoBHbIX KNeToK) U CTepUnbHbLIM 6ydepom nnu
¢ cuctemoi merabonuyeckorn aktusaumm (0,5 mn) B TeueHue 20 muH unu 6onee npu temneparype 37 °C go
CMELLUMBaHUA C arapoM W BbINUBAIOT HA MOBEPXHOCTb YalLKW C MUHMMAarbHLIM arapom. Kak npasuno, 0,1 mn
Tectupyemoro obpasuya unu akctpakta, 0,1 mn 6akrepuin u 0,5 mn cmecu S9 unu CTepunbHOro pactesopa
Oydepa cmewmsatoT ¢ 2,0 mn arapa. MNpobupku AomkHbI ObITb adpMpoBaHbl BO BPEMS NpeABapUTENbHON
uHKyBauum ¢ NOMOLLBIO annapara Ans BCTpAxvuBaHus. [ns ageksaTHON OLEHKU Bapuauuu cneayeT uenonb3o-
BaTb AN KaXA0ro ypoBHA 403 N0 TpW Yaluku. NMpumeHeHue AByX Yalluek npuemMnemMo npu CoOTBETCTBYIOLLEM
Hay4yHOM 0B6oCHOBaHUK. CriyyaiHasa noTepsi Yallku He 06a3aTenbHO AenaeT OnbIT HeAEWCTBUTENbHbIM.
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las3oo6pasHble UK neTyune BeLLeCTBa AOMKHbI ObiTb UCCNEAoBaHbl NOAXOAALLMMMU METOAAMU, HAMPU-
Mep C UCNONb30BaHUEM rePMETUYHBIX EMKOCTEN.

Mpu HeoBX0ANMOCTU NPOBEAEHUA KONMMYECTBEHHbIX CPABHEHUI MEXAY 9KCNEPUMEHTAMMU NPU HANUUUK
M OTCYTCTBUU CMeCU S9 UCCrnefoBaHUS AOIDKHbI NPOBOAUTL B TE€HEHUE OAHOIO JAHS.

[na nccnepoeaHui in vitro ¢ HanMuMeM AONONHUTENbHbLIX NOATBEPXKAAIOLLMX STAMNOB, TAKUX KaK MHOTO-
KpaTHOE NOBTOPEHME ANMUTENBLHOIO 3KCMEPUMEHTA UMM UCCAEAO0BAHUSA C UCMONbL30BAHMEM 9K30T€HHON Cu-
cTeMbl MeTaGonu4yeckon akTuBaumu u 6e3 Hee, aanbHenwee NOATBEPXKAAIOLLEE UCCNIEA0BAHNUE HE NPOBOAAT
NP NONYHEHUN YETKO NONOXKUTENBLHbLIX MU OTPULIATENBHBIX Pe3ynkLTaTtoB. HeoaHO3HaYHbIe pe3ynbTaTkl MOryT
notpe6oBaTb NMOBTOPHLIX 3KCMEPUMEHTOB, BO3MOXHO, C MOAUMULIMPOBAHHLIM MPOTOKONOM, TakKUM Kak noj-
X0AAWMI BbIGOP UCCNeayeMbIX KOHLIEHTPaLMIA.

6.4.2 NHkyGauua

Bce 1allku B KaX40M 9KCNEPUMeEHTE AOIDKHbI ObiTe MHKYOUPOBaHbI npu Temneparype 37 °C B TeueHue
oT 48 00 72 4. Mocne nHKybaLMOHHOIO NeprMoaa NOACHUTLIBAIOT KONMYECTBO KONIOHWI PEBEPTAHTOB HA YaLLKY.

6.4.3 COOp AaHHbIX

ABTOMAaTU3UPOBAHHBLIE CYETUYUKMU KOMOHUIA AOIKHLI ObiTb OTKANMOPOBaHLI NyTEM CPaBHEHUS C noAacye-
TOM KOSTOHMI Ha TeX e YallKax BPy4HYIO NpU AUana3oHe MYTAHTHBLIX KOSIOHWIA OT OY4€Hb HU3KOTO 10 OYEHb
BbICOKOTO M KOTNOHUI pa3nu4HbIX pasmepoB. CocTosHue GakTepuansHOro hoHa OLIEHUBAIOT HA NPEAMET TOK-
CMYHOCTU 3KCTpaKTa uccrneayeMoro obpasua nocpeaCTBOM Nynbl UM TEMHOMONLHOIO cyeTumnka. MNpeuwnu-
TaT AOMKEH OLIEHUBATLCA BU3yarnbHbIM OCMOTPOM 6e3 yBenuyeHusi. TOKCUYHOCTb U CTENEHb NpeuunuTaLum
AOMKHbI NOACYMTBLIBATLCA OTHOCUTENBHO COOTBETCTBYIOLErO GriaHka 3KCTPaKLuuM C UCMONb30BAHMEM CTaH-
[apTM30BaHHOIO MeToaa (Hanpumep, Tabnuua B KOHLE AOKYMEHTA).

6.5 [laHHble U OTHYETHOCTb

6.5.1 Obpaborka pe3ynsraToB

Pesynsrartbl A0mMKHLI ObITh NpeACTaBNEHbI KaK KONUYECTBO KONOHUI PEBEPTAHTOB Ha yaliky. Heobxo-
AMMO TaKKe onpeaenuTb KONMYEeCTBO KONOHUI PEBEPTAHTOB HA YALLKy B BAPMAHTaX Kak C OTpULIATENnbHbIM
KOHTponem (KOHTPONb C paCTBOPUTENEM U, €CIU UCMIONL30BaH, HEOOPABOTAHHBIN KOHTPONb), TAK U C MOJOXU-
TeIbHbIM KOHTPOMNEM.

Konnm4ecTBO KONMOHMII PEBEPTAHTOB HA KaXAyIo YaLLKy, CpeaHee KONUYECTBO KOMOHUI PEBEPTAHTOB Ha
yaLuky (M3 TPEX NOBTOPOB) U CTAaHAAPTHOE OTKNOHEHWUE AOMKHbI ObITb ykazaHbl ANA KaXaon A03bl TeCTupye-
MOro obpasua, NONOXMTENLHOMO U OTpULUATENbLHOTO (He0OpaboTaHHbIN U/MNK PacTBOPUTEND) KOHTPONEN.

Onsa npo6 in vitro ¢ gononHUTENbHBIMKU NOATBEPXKAAIOLMMM 3TANAMMU, TAKUMU KaK MHOTOKPaTHOE NOBTO-
peHue ANUTENbHOrO 3KCMepPUMEHTa UMW UCCNEA0BaHUSA C CUCTEMOI MeTabonuyeckon akTusaumn u 6e3 Hee,
JanbHenLWwnii NOATBEPXKAAIOLLMIA SKCNEPUMEHT HE MPOBOASIT MPU NOTYYEHUU YETKO NONOXUTENbHLIX UAIN OTPU-
uarenbHbIX Pe3ynbTaTtoB. HeogHo3HauYHble peaynkrartbl MOryT NOTPe6oBaTh MOBTOPHLIX UCCNEAOBAHUI, BO3-
MOXHO, C MOANMDULMPOBAHHBLIM NPOTOKOMNOM, TAKUM KaK NMOAXOAALLMIA BbIGOP MCCNEayeMbIX KOHLEHTPALMA.

Ons metonos A u B npunoxenusa A ISO 10993-3 gosa uccneayemoro BeLecTa omkHa ObiTb Bbipaxe-
Ha Kak macca (Ha YaLlky unu Ha MANAUMIUTP), a He 06beM.

6.5.2 OueHKa U UHTepnpeTauusa pe3ysikTaToB

CyLLECTBYIOT Pa3NUYHbIE KPUTEPUU ANA ONPEAENEHUs NOMOXUTENLHOMO Pe3ynsrara, Takue Kak 3aBucu-
MO€ OT KOHLIeHTpauum yeenuyenue adpekra B UCCNeayeMom AnanasoHe KOHLUEHTpauuin u/mnu BoCnpous3so-
AMMO€e yBenMYeHue KONMMYeCcTBa KONOHMI PEBEPTAHTOB HAa YalLKy Npu OAHOW unm 6onee KOHUEHTpauusax no
MEHbLUE Mepe Ha OAHOM LUTaMMe C CMCTEMOMN MeTabonuyeckon aktueauun unu 6e3 Hee. Buonoruyeckas
3HAYMMOCTb Pe3ynbTaToB AOMKkHa OblTb paccCMOTPeHa B NepBylo odepeab. CTaTUCTUYECKUEe METoAbl MOTYT
ObITb MCMONbL30BAHLI KAK BCMOMOraTenbHble MpyU OLEHKe pesynsTaTtoB UCMbITaHUA. Miccnegyemoe BELLECTBO,
pesyneTaThbl A5 KOTOPOro HE COOTBETCTBYIOT BbILLEYNOMSAHYTBIM KPUTEPUAM, CHUTAETCA HEMYTAreHHbIM B YC-
NOBUAX NPOBEAEHUSA AAHHOTO MeToaa.

XoTs1 B 6ONbLUMHCTBE 9KCNEPUMEHTOB NOSYYAIOT YETKO NOSNOXUTENbHBIE UMK OTpULATENbHbIE Pe3ynbTa-
Tbl, B PEAKMUX CIy4asax COBOKYNMHOCTb AaHHbIX HE J4AET ONPEAENEeHHOro 3aKM4YEeHNs 0 MyTareHHON akTUBHOCTH
uccneayemoro obpasua. Peaynsrarbl MOryT 0CTaBaTbCsl HEOAHO3HAYHBIMW UM COMHUTENBbHBIMU HE3ABUCUMO
OT KONM4ecTBa NOBTOPOB 3KCnepuMeHTa. HeoaHO3HaYHbIM OTBETOM SIBMIAETCA YBENMYEHWE KONMMYECTBa pe-
BEPTAHTOB, KOTOPOE YAaCTUYHO OTBEYAET KPUTEPUIO NOSNOXUTENbLHOW OLEHKWN. OTO MOXET ObITb yBENMYEHME,
KOTOPOE He 0TBEYaET ykazaHHOMY nopory. OTBeT OyAeT OLIEHEH Kak OTPULATENBHBIA, ECMU OH HE ABMNSAETCA HU
NOSIOKUTENBHBIM, HU HEOAHO3HAYHbIM.
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MonoxutenbHble pesynbraTbl B METOAE OLEHKU 0OpaTHLIX MyTaLuii 6akTepuil 03Ha4aloT, YTO BELLECTBO
MHAYLMPYET TOYKOBbIE MyTaLuM NyTEM 3ameHbl Nap OCHOBAHWI UMW CABUra paMku CYUTLIBAHMA B rEHOME
Salmonella typhimurium wiwnu Escherichia coli. OtpuyarenbHble pe3ynbrartbl 03HAYaloT, YTO B YCNOBUAX NpPO-
BEIeHUs aHHOro MEeToAa uccneayeMolii 06pasel He ABNAETCA MyTareHHbIM AN AaHHbIX BakTepuii.

6.5.3 Kputepun 060CHOBAHHOIO UccnenoBaHuA

[na Toro 4ytobbl OLEHKA MYTAreHHOCTU Kaxaoro uccnegyemoro obpasua 6bina npusHaHa Banuausu-
pPOBaHHON, HEOOXOAMMO COOTBETCTBOBATL CReAyloWemMy KPUTEPUIO: BCE KYNbTypbl CTAHAAPTHLIX LUTAMMOB
Salmonella, pexomeHayemble Bbillie, OMKHbI NPOAEMOHCTPUPOBaTL Hanu4ue cneyndmyecknx mytauyun (rfa)
u aeneuun B reHe uvrB. KynbTypbl cTaHgaptHbix wrammos TA98 u TA100 AomkHbI NPOAEMOHCTPUPOBaTh
Hanuuue nnasmuaHoro R-cpaktopa pKM101. Bee kynbtypbl WP2 uvrA AOMKHBI NPOAEMOHCTPUPOBATL YyB-
CTBUTENBHOCTL K yNbrpaduoneTy, BbI3BaHHYIO MyTaunen uvrA. Bce KynbsTypbl 40SKHBI NPOAEMOHCTPUPOBaThL
XapakTepHoe cpefiHee KONMMYeCTBO CNOHTaHHLIX PEBEPTAHTOB B GnaHkax akcTpakuuu, Hanpumep: TA98 ot 10
no 50; TA100 ot 80 go 240; TA1535 ot 5 go 45; TA1537 ot 3 po 21; WP2 uvrA ot 10 go 60. [Ana Toro yro-
Obl yOeauTbCsA, YTO BbICEAHO HaANexallee KONu4ecTso 0akTepuin, TUTPbI KyNbTYPbl CTaHAAPTHBIX LUITAMMOB
JOMiHbI BbITh Bbile Unu paeHATLCA 0,3 - 10° knetok/mMn. CpeaHee 3Ha4YeHUe KONMYECTBa PEBEPTAHTOB B
Ka>K,0M MOSIOXKMTENBLHOM KOHTPONE IOSDKHO MOKa3biBaTb 3HAYUTENBHOE YBENUYEHNE NO CPABHEHUIO CO 3HaYe-
HUEM B COOTBETCTBYIOLLIEM KOHTPONE pacTBOPUTENS U B AMANA30HE KOHTPONA, MMEIOLLIMMCA B apXMBE AAHHbIX
naboparopum.

O TOKCMYHOCTU CyAAT NO OAHOMY UK ABYM KPUTEPUSAM:

- CHWKeHue 6onee 50 % C A030BOW 3aBUCMMOCTbLIO CPEAHEr0 KONMYECTBA PEBEPTAHTOB HA YaLUKy No
CPaBHEHUIO CO CPEAHUM COOTBETCTBYIOLLIMM KOHTPOMNEM;

- M0 KpalHen Mmepe, ymepeHHOe COKpaLLeHMe CMOHTaHHOTo ¢hoHa (cMm. ko 3, 4 unu 5 B Tabnmue 2).

Tabnuya 2 — CnoHTaHHbI ¢oH ANns MeToAa 6akTepnanbHbIX MyTaLuii

Kop OnucaHue XapaKTepucTuKu
1 HopmanbHbIn Otnuyaerca 340pOBbIM rA30HOM MUKPOKOIOHUI
2 Crierka cokpaLleHHblV OTnnyaeTcs 3aMeTHLIM NPOPEXWBAHWEM Fa3oHa MUKPOKONOHWA W,

BO3MOXHO, HeGONbWUM NOBLILEHUEM pasmMepa MWUKPOKONOHWIA no
CpaBHEHUIO C 6naHkoM SKCTpaKkyun

3 YMepEHHO CoKpaLLeHHbIi OTNNYaeTCa OTHYETIIMBLIM NPOPEXUBAHUEM FA30HA MMUKPOKOMOHWIA,
NPVBOASLLMM K BbIP2KEHHOMY MOBLILLEHUIO pasMepa MUKPOKOITOHMIA
Mo cpaBHEHIO ¢ BNaHKOM aKCTpaKLum

4 UpesBblvaitHO CoKpaLLeHHbIN OTnUYaeTca CUMbHBIM NPOPEXMUBAHUEM razoHa MUKPOKOMOHMIA, Npw-
BOOSLUMM K MOBLILLEHUIO pasMepa MUKPOKOMOHUIA MO CpaBHEHWo ¢
BraHKoM SKCTpaKLyu, Tak YTo rasoH MUKPOKOIMOHMUIA BUAEH HEBOOPY-
KEHHBIM [Ma30M KaK W30MMPOBaHHbIE KOMOHMM

5 OtcyTCTBYOWNIA OTnu4yaeTcs NoNHbIM OTCYTCTBMEM rasoHa MUKPOKonoHuii B 90 % unu
Gonee vaLlku

6% 3aTeHeH YacTulamu ®OHOBLIN ra3oH GakTepuii He MOXET BbITh TOYHO OLIEHEH U3-3a MUKPO-
CKOMUYECKNX YacTuL uccregyemoro obpasia

72) HenpenaTtcTtaytowuii npeyunutat | OTNUYaeTca NpeuunuTaTom B Yalluke, BUAHBIM HEBOOPYXEHHbIM rna-
30M, HO YacTuupbl npeunnuTaTta, obHapyXeHHble aBTOMaTU3MPOBaH-
HbIM CYETYMKOM KOMOHWUIA, cocTaBnsaT 10 % unm meHee OT Konude-
CTBa peBepTaHTHLIX KONOHWIA (Hampumep, TpU UM MeHee YacTul B
Yawke ¢ 30 peBepTaHTamu)

8 MpensaTcTBytOWWIA NpeLmnuTaT OTnuyaeTcs nNpeuunuTaTtoM B Yallke, BUAUMBEIM HEBOOPYXEHHBIM
rMasoM, HO YacTuubl NpelunuTaTa, oOHapyXeHHble aBTOMaTU3NpPOo-
BaHHbIM CHETYMKOM KOMOHWM, cocTasnsatT 6onee 10 % KOMOHWA pe-
BEpTaHTOB (HanpumMep, Gonee YeM Tpu vacTuubl B Yalke ¢ 30 peBep-
TaHTamu)

a) HaHoMaTepuan UNu HaHo4acTULbl HE BKIOYEHb! B onpefeneHine NpeUunuTaTos n YyacTul,
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6.5.4 Otyet 06 uccneaoBaHnmn

Otyet 06 uccnegoBaHUM JOIMKEH BKNIOYATb CNEAYIOLLYIO MHGOPMALIMIO:

a) uccneayembiit obpasewy;

1) uccnegyemble MEQULMHCKOE n3aenue, KOMNOHEHTbI UK Marepuansl,

2) uaeHTUUKaUMoHHbIE AaHHble U Homep CAS, ecnn U3BecTeH,

3) dusuueckas npupoaa u YUCTOTA UCCNEAYEMbIX MaTepuanos, €Cr U3BECTHBI,

4) PU3NKO-XMMU4eCcKue CBOICTBA, PENEBAHTHLIE K MPOBEAESHUIO UCCNIE0BAHMUS,

5) ctabunbHOCTL uccnegyemoro oopasua, ecnm u3BecTHa,

6) AQaHHbIE O CTEPUSIBHOCTH,

7) onucaHue nNpUroTosneHnsa uccneagyemoro obpasua, sknoyas obocHosaHue Bblbopa Metoaa, pac-
TBOPUTENS U YCNOBWI NPUrOTOBNEHMs o6pasua,

8) onucanue Hu3n4ECKUX XxapakTepucTuk uccneayemoro obpasua (Hanpumep, Npo3payvyHoOCTb, LUBET
M Hanuuue vacTtuu),

9) uHdopmauusa No ANUTENLHOCTU U3MEPEHHOW SKCTPAKLMKU U BPEMEHU, NpoLIeALLIero Mexay npu-
rotoBneHnemM o6pasua u MCnonb30BaHMEM B UCCIIEA0BAHUM,

10) MeToA NPUroTOBNEHUS Uccneayemoro obpasua ¢ 060cHOBaHMEM BbIOOpa MCMONb3yemoro Me-
Toaa. MNpu nposeaexHun meroga B I1ISO 10993-3 He0OGX0AMMO BKMIOYMTL MPOLIEHT 0Cajka, onpeaeneHHbii B
npeaBapuTENbHOM 3KCNEPUMEHTE;

b) pacrBoputens/pastasurtens:

1) oBocHoBaHue BbIGOpa pacTeoputensi/pasbasurens,

2) pacTBOPMMOCTb U CTabuNbHOCTL uccneagyemoro obpasua B pactsoputene/pasbasuTene, ecnu
U3BECTHBI;

C) WTaMmsl:

1) ucnonb3yemble LUTaMMbl,

2) KONMMYECTBO KNETOK Ha KYNbTYpY,

3) xapakTepuCTUKM LUTaMMa;

d) ycnoeus uccnenoBaHus:

1) konuuyecTBo uccneayemoro obpasua Ha Jawky (Mr/yawky unu Mkn/qawky) ¢ 060cHoBaHUMEM Bbli-
B6opa 403bl U KONMMYECTBA YaLUEK Ha KOHLEHTpaUuIO,

2) ucnonb3yemas cpeaa,

3) meToa npurotoBneHust uccnegyemoro obpasua ¢ 060cHOBaHMEM BbIGOPA MCNONBL3YeMOro MeTo-
aa. Mpu nposeaeHun metoaa B 1ISO 10993-3 HeoGX0AUMO BKIKOYMTL MPOLIEHT 0CafKa, ONpPeA€EneHHbIN B Mu-
NOTHOM UCCNEAOBAHUN IKCTPaKLMK,

4) TMN 1 COCTaB CUCTEMbI METAOONMYECKOW akTUBaLMK, BKITHOHAS KPUTEPUIA NPUEMITIEMOCTH,

5) npoueaypbl 06paboTKu;

€) pesynbraThl:

1) NpU3HaAKM TOKCUYHOCTH,

2) Npu3HaKu npeyunutara,

3) noacyeThbl N0 MHAMBUAYATNbHLIM YaLllKamM,

4) cpefHee 4nCro KOSNIOHWUI PeBEPTAHTOB Ha YallKy U CTaHAApTHOE OTKIOHEHUe,

5) AaHHble «403a—OTBETY, ECNU ONPEAENANN,

6) cTaTUCTMYECKUM aHanu3, NpPU Hanu4uu,

7) VCTOPUYECKMIA OTpULATENBHBIN (PACTBOPUTENL/PA3taBUTENB) U NOMOXUTENbHbIN KOHTPOIb C YKa-
3aHMEM AMana3oHOB, CPeAHNX 3HAYEHUI U CTAHAAPTHbIX OTKINOHEHMIA;

f) nokymMeHTanbHO npeacTasreHHas uHopMaLmMA O MOCTaBLUMKE U O KOHTpore kadectsa S9 (Hanpu-
Mep, METOA NPUroTOBMEHUS, NIMHUA TPbISYHOB, KOHUEHTpauusa uHaykropa P450 v T. 4.). Ecnu S9 nony4yeH B
CcoOCTBEHHOI nabopaTopun, TO UCTOYHMK U METOA NPUTOTOBMNEHUS AOIMKHbI ObITb OTPAXKEHbI JOKYMEHTAsbHO;

@) ucnosnb3yemas B TECTE KOHUeHTpauus S9;

h) AOKyMeHTanbHO 3aPMKCUPOBaHHLIE PEe3ynbTaThl TUTPOB UCNOfb3YEMbIX LUTAMMOB;

i) BHECEHME B MPOTOKON 3HAYEHMSA CPeAHEKBaAPAaTUYHLIX OTKIMOHEHWI U 00CYXaeHue TOro, Kak OHM
BNUAKOT Ha JOCTOBEPHOCTb PE3YyNLTaTOB UCCNEAoBaHUSA. PUKCUPOBAHME OTCYTCTBUS CPEAHEKBAAPaTUYHbIX
OTKMOHEHMWI;

j) oBcykneHne pesynsLTaTos;

k) sakntoveHue.
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7 MeToa OUEHKM in vitro XpOMOCOMHBIX abeppauumn Ha KrneTKkax MreKonuraroumnx

7.1 O6wWwKe nonoxeHusa

MeToa OLEHKM XPOMOCOMHbIX abeppauuin Ha KneTkax MAeKoNUTaKLWmMX in vitro aganTupoBaH AN Me-
OULMHCKMX u3aenuii nytem ucnonb3oBanus OECD 473 [2]. B TecT-cucteme ans OLEHKM reHOTOKCUYHOrO Mo-
TeHUuMana MeauUMHCKUX n3aenuii 06bekTaMmm TECTUPOBAHUA MOTYT BbITb MaTepuan MeauUMHCKUX U3AENWiA,
9KCTPAKTbI UMK KCTparMpoBaHHbIE U BbiNApPeHHbIE 0CaAKu.

Mpu “cnonbL30BaHWM ABYX SKCTPAKTOB FEHOTOKCUYHLIA MOTEHLUMAn Kaxaoro 9KCTpakra AOIDKEeH ObiTb
OLUEeHeH B COOTBETCTBUU C AAHHbIM pa3aenoM.

Wccneaytot Bo3gelicTeue obpasLia Ha KNeTouHble KynbTypbl C UCNOSb30BaHMEM CUCTEMbI MeTabonnye-
cKoWi akTuBauuu unu 6es3 Hee. Yepes 3apaHee OnpeaeneHHble nHTepsansl BpemeHu (cM. 7.4.1) nocne akcno-
3ULMK KINETOYHbIX KYNLTYP C uccreayeMbiM 06pasLom B KynsTypy BHOCAT BELLECTBO, OnokupyioLlee Knetoy-
HbI LUMKN Ha cTaguu metadpasbl (Hanpumep, Colcemid® unu KonxmumH). 3aTem KneTku PukCUpyioT, KpacaT u
aHanNU3UPYHT Mo MUKPOCKONOM ANsi 0OHAPYXEHUA XPOMOCOMHBIX abeppaLui.

7.2 Mpenapartbl

7.2.1 KneTku

MoryT 6bITb MCNONb30BaHbl Pa3HOOOPA3HbIE KNETOUHLIE NIMHUM, LUTAMMbI MW NEPBUYHLIE KNETOYHbIE
KYNbTYpbl, BKINIOYAs KNETKM Yyenoseka (Hanpumep, knetouHsle nuiun CHO, V79 u CHL kuTaickoro xomsuka,
NUMAOUNTBI NepPUdEPUUECKON KPOBK YenoBeka unu 4pyrmnx MNekonuTatowmx).

7.2.2 Cpeabl U yCrNoOBUA KyJbTUBUPOBAHUA

B nepeBuBaemMbix KynbTypax HeobxoAUMO MCNONbL30BATb COOTBETCTBYIOLME KYNbTypanbHblie cpeabl U
ycnosus MHKyGauuu (nocyaa ansa KynsTUBUPOBaHUA, KOHUEHTpauua CO,, Temnepartypa 1 BNaxHOoCTb). Bbli-
OpaHHble KNETOUHbIE NMUHUK U LUTAaMMbl JOIHKHBI PEFYNAPHO NPOBEPATL HA NpeaMET CTabunNbHOCTU MOAANbHO-
ro yucrna xpoOMOCOM M OTCYTCTBUS KOHTAMUHALUM MUKONNasMon. Mpu u3MeHeHnn Yucna xpoMoCOM U HanMuuu
KOHTaMUHaLMKN UX HENMb3s1 UCMONb30BaTh. sl KNETOK U YCNOBUN UX KYNbTUBUPOBAHUA A0IDKHA ObITb 3BECTHA
HOpMarnbHas NPOAOINKUTENbHOCTb KIETOMHOIO LMKna.

7.2.3 MpurotoBneHue KynstTyp

YcTaHOBNEHHBbIE KNETOYHbIE IMHUU U WTAMMbI

KneTku, nony4yeHHblE€ U3 UCXOAHBLIX KYNLTYP, BLICEBAIOT B KYNLTYPanbHYO cpeay A0 NNOTHOCTKU, NPU KO-
TOPOVi KyNbTYpbl HE 4OCTUraIOT KOH(HMIOEHTHOCTM 0 BpeMEHU cBopa, U MHKYBUpytoT npu Temneparype 37 °C.

NumdouunTbl

LlenbHyi0 KpOBb, cogepXallylo aHTUKOArynsaHT (Hanpumep, renapuH) unu BblaeneHHble NMMAQOLUTDI,
nosy4yeHHble OT 340POBbIX AOHOPOB, A06ABNSAIOT K KYNbTypanbHOW cpeae, coaepkallei MuToreH (Hanpumep,
duToremMarrnioTMHH) U MHKYOMpYIOT npu Temneparype 37 °C.

7.2.4 Metabonuyeckana aKktusauua

TecTupyemeliii 06pasew AOSKEH BO3AENCTBOBATL HA KNETKU Kak B NPUCYTCTBUM, TaK U B OTCYTCTBME CO-
OTBETCTBYIOLLEI 9K30TeHHOWN CUCTeMbl meTabonnyeckon aktusauun. Haubonee 4acro ncnonb3yemon cucre-
MOV IBNAETCS1 AOMOSIHEHHAs KOhakTOPOM NOCTMUTOXOHAPHaNbHaA dpakuma S9, NPUroTOBIEHHAA U3 NEYEHN
rpbl3yHOB, 06paboTaHHbIX (hepMEHT-MHAYLMPYIOLLMMMN areHTaMm, TakuMm kak Apoknop 1254 unu komGuHaums
deHobapbuToHa u B-HacdrodpnasoHa. MOCTMUTOXOHAPUANBHYIO hpaKLMIO MCTIONb3YIOT NPU KOHLIEHTpaUUsAX B
aunanasoHe ot 1 % a0 10 % 06bLeMHOW 0NN B KOHEYHOW uccneayemolii cpeage. COCTosiHue cucteMbl MeTato-
NIMYECKOW aKTUBaLIMM MOXKET 3aBUCETH OT Knacca uccneayemMoro XuMmMyecKoro BeLlecrsa. B HekoTopbix cny4va-
AX MOXET NOHaZ0bUTLCA UCNoNbL30BaTh Gonee Yem OAHY KOHLIEHTPaLUIo NOCTMUTOXOHAPUAaNbLHOW dpakLmm.

MHopmauns o nocrasLumke U KOHTpoOse kavectBa S9 (T. €. METOA MPUTOTOBIIEHUSA, JIMHUA TPbI3YHOB,
KOHLIeHTpauusa uHaykropa P450, metaGonuveckas akTUBHOCTb U T. [1.) AI0IDKHA ObITb OTPaXXeHA AOKYMEHTarb-
Ho. Ecnn S9 nony4yeH B cobcTBEHHOW naGopaTopun, TO UCTOUHUK U METOA NPUTOTOBNEHUS JOIMKHbI ObITh OT-
pakeHbl JOKYMEHTANbLHO, TaK Kak MCNonb3ytotcs 6ychep U KOHLEHTPaLUsi KOMMOHEHTOB.

MpocToe ucknovyeHne KOMNOHeHTa S9 He PeKOMEHAYETCs, TaK Kak pa3nuyaolumecs 06beMbl UBMEHAT
uccnegyemMyto o3y coenHeHus. Cmecb S9 aomkHa ObiTh 3ameHeHa Ha noaxoasimm dydep.

7.2.5 MogrotoBKa TECTUPYEMOro oépasua

Mpu BbIGOpE cnocoba noarotoBkn obpasua noboro MeAULMHCKOTO M3Aenusi Crneayet y4uTbiBaTb Xu-
MUYECKUA COCTaB U (PU3MKO-XMMUYECKUE CBOWMCTBA Marepuana unu matepuarnos, UCNOMb3yeMbIX B MEau-
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LIMHCKOM u3genuu. PyKoBOACTBO NO NpurotToBneHuto obpasua npuesegeHo B 1ISO 10993-12. JononHutenbHas
UHpopMaLma cogepxuTca B npunoxenun A 1ISO 10993-3:

- MEAULIMHCKUE U3OENUs Unm maTtepuansl, KOTopble MOFYT ObITb PACTBOPEHbLI UMW CYCNEH3UPOBaHbLI B
COOTBETCTBYIOLLUMX PACTBOPUTENSX, UCMOSNb3YIOTCA HENOCPEACTBEHHO B Ka4yecTBe TECTUpPYeMbiX 06GpasLoB
(cMm. npunoxeHune A, metog A, 1ISO 10993-3);

- MEAULIMHCKUE U3AENUst UNU MaTepuarbl, KOTOPble HE paCTBOPUMbI B PACTBOPUTENSAX, MOTYT GbiTk UC-
MbITaHbl C UCMOML30BAHNEM IKCTPAKTOB B KAYECTBE MCCreayembix 06pa3uos. Boibop METOLOB 3KCTpaKLum
3aBUCUT OT NPOLIEHTHON AONKM 3KCTParMpyemblxX BELLIECTB, MOMYYEeHHbIX U3 uccneayemoro obpasua (cm. npu-
noxexue A, metoabl B u C, ISO 10993-3).

Mccnenyemele 3KCTpakKThl JOIKHBI ObITb MCNONb30BaHbI B TEYEHUE 24 Y nocre NPUroToBneHus. Ecnu
9KCTPaKT XpaHuTcsa Gonee 24 4, Heob6xoaAMMO NOATBEPAUTL CTAaBUMBHOCTL M FOMOFEHHOCTb 9KCTpaKTa npu
JaHHbIX YCINOBUSAX XPaHEHUS.

7.3 YcnoBuAa uccnegoBaHus

7.3.1 PacTBoputenu

Pacteoputenu ansa uccneaoBaHus A0mMkHbI ObiTb BbIGpaHbl B COOTBETCTBUM C ISO 10993-12 unu npwu-
noxeHuem A 1ISO 10993-3 n He AO0MKHbI BNUSITb HA XXM3HECNOCOBHOCTb KNETOK M aKTUBHOCTL S9, T. €. ObITb
coBMECTUMbIMKU. ECrn mcnonb3oBaHbl Manou3BECTHbIE PAaCTBOPUTENU, UX BKMIOYEHUE [OIHKHO COMPOBO-
XAATbCA AAHHbIMU, YKa3biBAIOLLMMM HA UX COBMECTUMOCTb.

7.3.2 NccnegyeMble KOHLEHTpaLMu

Y4uutbiBaeMbIMU KpUTEPUAMU NPU ONpeaeneHnm MakCUMarnbHOW KOHLEHTpaUUK ABASIOTCA LIUTOTOKCUY-
HOCTb, PACTBOPUMMOCTb B CUCTEME UCCNEAO0BAHNUS U U3MEHEHNUS B PH nnu 0CMONSAPHOCTb.

Pekomenayemasa makcumanbHasa uccnegyemas KoHueHTpauus Oygert 3aBucetb OoT n3GpaHHOro meroaa
NpUroToBneHusa Tectupyemoro obpasua. CornacHo 1ISO 10993-12 gocraroyHo ucnonbsosanus 100 %-Horo
9KCTpaKTa TecTupyemoro obpasua, u nccresoBaHne Apyrx 403 He SBNSETCA HeoGXoaAuMbIM. B COOTBETCTBUM
¢ npunoxenuem A 1ISO 10993-3 HeobBx0auMO yunTbIBaTh CriegyioLlee:

a) AN pacTBOPUMbIX HELMTOTOKCUYHBIX TECTUPYEMbIX 00pasuoB (CM. mpunoxenue A, metoa A,
ISO 10993-3) pekomeHayemass MakcumarnbHas uccrneayemas KOHUEHTpauua coctasnser 5 mr/mn unu
5 Mkn/mn. OnA HeUMTOTOKCUYHBLIX TECTUPYEMbIX 0Opa3LiOB, KOTOPbIe HE PaCTBOPUMbI NPU KOHLEHTpauuu
5 mr/mn unn 5 Mkn/mn, ogHa unu 6onee u3 uccrneayeMbiX KOHLEHTpAUWA AOMKHbI ObiTb HEPACTBOPUMI-
MU B OKOHYaTernbHOM obpa3sue. TecTupyemMble 0bpasLpl, y)xe SBRsoLMeCcs LUTOTOKCUYHBLIMU B 033X MEHee
5 Mr/mMn unn 5 Mkn/mn, fomkHbl ObITb UCCNEA0BaHbl B KOHLIEHTPALMSX MEHEE LIMTOTOKCUYHON. MNpeuunurar
He AOMMKEH MeLLaTb NOACYETY;

b) ans TecTupyemMbix 06pa3sLOB B COOTBETCTBUM C NpUnoxxeHuem A, metog B, ISO 10993-3 pekomeHay-
emasi MakcumarnbHas uccneayemasi KOHUEeHTpauusa cocTaBnsieT 5 Mr/mMn, ecnu 310 BbINONHUMO. [ANs HeuuTo-
TOKCHMYHBIX UCCneayembix 06pa3uoB, KOTOpble He pacTBOPUMbI B KOHLEHTPaLMKU 5 Mr/mn, ogHa unu 6onee u3
uccneayeMblxX KOHUEHTpauun AOMkHbI ObiTb HEPACTBOPMMBIMM B OKOHYaTensHOM obpasue. Uccneayemble
obpasubl, yxe ABNAIOWMEC LUMTOTOKCUYHBIMU B KOHLIEHTpaLUMM MeHee 5 Mr/mn, AoMmiHbl ObiTh UCCNEeA0BaHbI
B KOHLUEHTpaUUAX MEeHee LUMTOTOKCMYHOW. Mpeumunutar He OIDKEH MEeLLaTb NOACHETY;

C) Ans TecTupyemMbix 06pasLoB B COOTBETCTBUM C npunoxeHnem A, metog C, 1ISO 10993-3 pekomeHay-
eMoii MakcumMarnbHOW uccneayemon koHueHtpauuen sisnserca 100 %-Hbii akcTpakT obpasua. [na HeuuTo-
TOKCHMYHBIX TECTUPYEMBIX 06pas3LoB, KOTOpble He pacTBopuMbl npu 100 %, oagHa unu Gonee K3 uccneayembix
KOHLEHTpauuii AomkHbl ObITb HEpaCTBOPUMBLIMU B OKOHYaTenbHOM obpasue. Mccnegyemble obpasupl, yxe
ABNAOLLMECSH LIUTOTOKCUYHBIMU B KOHLEHTpaLmMAX MeHee yeM 100 %, AOMKHbI ObITb MCCReaoBaHbl B KOHLIEH-
Tpauusix MeHee LUUTOTOKCUYHOMN.

MpeanoyTuTenbHa 3aMeHa cpefbl Ha CBEXYIO Cpealy C SKCTPAKTOM BO M30eaHUe UCTOLLEHUS MUTaTernb-
HbIX BELLECTB.

LINTOTOKCUUHOCTbL cnefyeT onpeaensTb B OCHOBHOM 3KCMEPUMEHTE Kak B MPUCYTCTBUM MeTabonuue-
CKOW aKTuBauum, Tak U 6e3 Hee, UCNonb3ys AOCTOBEPHbIE MPU3HAKM LIENMOCTHOCTM U POCTA KNETOK, TaKkme Kak
OTHOCUTENbHOE noBbileHne konuyecrsa knetok (RICC) unu otHocuTenbHoe yasoeHue nonynsuuu (RPD),
CTeneHb KOHMMIOEHTHOCTMU, KOMUYECTBO >KU3HECNOCOOHBIX KNETOK UMM MUTOTUYECKUI UHAEKC. MoxeT ObITb
nonesHbIM onpeferneHme LIMTOTOKCUYHOCTU U pacTBOPUMOCTU B NPEeABapuTenibHOM skcnepumenTe. Mpu Ha-
NMYUU LUMTOTOKCUYHOCTM HEOBXOAMMO UCMONb30BaTh MO MEHLLUEH MEpEe TPU aHanu3upyeMble KOHLEHTpa-
UMmn. 3TU KOHLEHTPALMM AODKHbI MOKPLIBATL AXANA30H OT MAaKCUManbHON A0 HEDONbLLOW LUTOTOKCUMHOCTH
UNu A0 ee OTCYTCTBUA. OTO 03HAYAET, YTO UHTEPBAN KOHLIEHTPaLUN AOMKEH ObiTb B NPOMEXYTKE Mexay 2 u
KOpHeM kBagpaTtHeiM M3 10. Ha MoMeHT dpukcauum npu MakCUManbHOW KOHUEHTPaLUKU AOSMKHO ObITh 3HAYU-
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TENMbHOE CHWKEHUE YABOEHUS MONynsAUMK, KONUYEcTBAa KIIETOK MMM MUTOTUYECKOro uHaekca (bonee Yem Ha
50 % No OTHOLUEHMIO K OTPULIATENBHOMY KOHTPOM/pacTBOpUTENIO). MUTOTUYECKUIA UHOEKC ABMAETCA TOMbLKO
KOCBEHHbIM U3MEPEHNEM LIMTOTOKCUYHBLIX/LUTOCTAaTUYMECKUX 3D(EKTOB U 3aBUCUT OT BPEMEHU NOCNE BBEAE-
HWA BeLLECTBA B KynbTypy. OAHAKO MUTOTUYECKUIA MHAEKC NPUEMIIEM AN CYCIEH3NOHHBIX KYNbTYP, B KOTOPbIX
ApyrMe U3MepeHus LMTOTOKCMYHOCTU MOTyT ObiTb 3aTpyAHEHbl M TPYAHO onpeaenumbl. Ons OTHOCUTENbHO
HELIMTOTOKCUYHbLIX 9KCTPAKTOB YMCTbIE SKCTPAKTbl AOMKHbI ObITb UCCNEAOBaHbI B KOHUEHTpauun 10 % (Boa-
Hble pacteopbl) unu 1,0 % (6e3sogHbie/pacTBoputenu) ot o6bema Kynetypbl. ECnu KynstypaneHas cpeaa
UCMOMb3YeTCA B KAYECTBE CPebl IKCTPaKUUK, PEKOMEeHAyeMasa MakCuManbsHas uccneayemMas KoHUEeHTpauus
coctaenset 100 % akcTpakTa TecTupyemoro obpasua. Ecnu kynstypansHyto cpeay 6e3 CbiIBOPOTKU UCTONb3Y-
10T B KQ4eCTBE MONAPHOro pacTBOPUTENS ANSA 9KCTPaKLMKU, UCCNEAYEMBI 9KCTPaKT UCCNEYHoT B YUCTOM BUAE
nocrne JOMNosHeHNs CbIBOPOTKON Nepea BBEAEHUEM KneTok. ccneayemMblil 3KCTPAKT B KNETOMHOW KynbTyparns-
HOW cpefe C CbIBOPOTKOM (KaK HEMONSAPHbIA PACTBOPMUTENbL) UCCREAYIOT KaK YUCTbIN KCTPAaKT. TecTupyemble
o6pasupbl, yxe ABNSALIMECH UUTOTOKCUYHLIMU B KOHLEHTpauusix meHee 100 %, A0mkHbl ObiTb MCCNEAOBAHbI
B KOHLEHTpaLWm, MHAYLUPYIOLLEN LUTOTOKCUYHOCTL, TpebyeMyto Ans uccneioBaHus.

[na OTHOCUTENbHO HELMTOTOKCUYHbIX TECTUPYEMbIX 06pa3LoB MakCHManbHasa KOHLEHTpauusa AOIMKHA
COCTaBnATb 5 MKN/MN (B Criydae YUCTLIX XXUAKUX XUMUYECKUX BeLlecTB), 5 mr/mn unun 0,01 M B 3aBUCUMOCTH
OT TOr0, YTO COOTBETCTBYET CaMOW HU3KOM KOHLUEHTpauuu. B Takux cryyasx npuemnema eaMHCTBEHHas Mak-
cuManbHas KOHUEHTpauus.

[na 0OTHOCMTENbHO HEPACTBOPUMbIX TECTUPYEMbIX 06Pa3LOB, KOTOPbIE HETOKCUYHbI MPU KOHUEHTpauuax
MEeHee YeM HepacTBOpUMMAas KOHLEHTpaLusi, MakCMMarbHO UCMOSb3yeMON AOMKHA ObiTb KOHLEHTpauus Bbilue
npegena pacTBOPUMOCTU B KOHEYHOW KyNbTYpanbHOW cpeae B OKOHYarensHoM obpa3sue. B otaenbHbix cnyqasnx
(HanpuMep, koraa TOKCUYHOCTb HAbMOAAEeTCsl TONbKO Npu Gonee BbICOKOW KOHLEHTpaLum, YeM MUHUMAnbHasA
HepacTBOPMMAs KOHLEHTpaLUMs), NPeANOYTUTENBHO nccneaoBaTh 6onee Yem OfiHy KOHLEHTPALMIO C BUAUMBIM
npeuunuTaTom. [ones3Ho OUEHUTbL PaCTBOPUMOCTL B HaYane u B KOHUE 00paboTku, Tak Kak pacTBOPUMOCTb
MOXET MEHATLCS B TEYEHUE BO3AENCTBUS B TECT-CUCTEME M3-3a HANUYUA KNETOK, S9, CbIBOPOTKU U T. . Hepac-
TBOPUMOCTb MOXET ObITb OGHapY>KEHA HEBOOPY>KEHHBIM rna3om. MpeuunuTar He JOMKEH MeLLaTb aHanu3y.

7.3.3 Kontponu

COOTBETCTBYIOLLIME NONOXUTENBHBbIE U OTpULATENbHbIE (PACTBOPUTENDL UNKU pasbaBuUTenNb) KOHTPOMU Kak
¢ MeTabonuyeckon aktusauuen, Tak u 6e3 Hee 4OMKHLI ObITb BKNIOYEHbI B KAXAbIN 3KCNnepMMEHT. B BapuaHTte
€ MeTabonuyeckon akTuBaumen BELLECTBO NONOKUTENBHOTO KOHTPONSA AOSHKHO NPOABASATL MyTareHHbI ad-
dekT. B kayecTse NONOXUTENLHOrO cneayet NPUMEHATb KNacToreH B KOHUEHTpauuu, Npu KOTOPOW UMEETCs
BOCNPOU3BOAUMOE UM 3HAUMMOE NOBbILEHNE 3hdPeKTa HaZ4 KOHTPONEM, YToObl OXapakTepu3oBaTh YyBCTBU-
TENbHOCTb TECT-CUCTEMbI. KOHLEHTpaUUn NONOXUTENBHOTO KOHTpONA cneayet noabupartt TakuMm obpasom,
4TOObI 6bIN YEeTKUI 3CHCDEKT, HO B TO € BPeMS 4TOBLI €ro ypoBeHb He NO3BOSIAN CCNEA0BATENIO ONpeaenuTb
3awmMdpoBaHHbIN Npenapar.

MpumMepbl BELLECTB NONOXKUTENBHOTO KOHTPONA BKNIOYAIOT cneayioLue:

a) OTCYTCTBUE 9K30TEeHHON MeTabonNu4YecKkon akTuBauuu:

1) metunMertancynodoHar [Homep CAS 66-27-3],
2) astunmertaHcynbdgoHat [Homep CAS 62-50-0],
3) mutomunuuH C [Homep CAS 50-07-7],
4) 4-HutpoxuHonuH-N-okcua [Homep CAS 56-57-5];
b) Hanuuue dk3oreHHoW MeTabonNUUeCcKol akTUBaUUK:
1) 6eHso(a)nupeH [Homep CAS 50-32-8],
2) uymknodocdamug (moHoruapar) [Homep CAS 50-18-0 (Homep CAS 6055-19-2)].

MoryT npumeHsaTbCA Apyrve noaxoaslume BeLwecTBa MOMOXUTENbHOrO KOHTpons. Ecnu BO3MOXMO,
MOXHO PaCCMOTPETb NPUMEHEHUE XUMUYECKNX BELLECTB NOMNOXMTENbHOrO KOHTPOMA TOr0 e XUMUYECKOro
knacca. OTpuuartenbHble KOHTPONKU, COCTOALUME U3 pacTBopuTens/pasbaBuTens B KynbTypanbHOW cpeae M
npumMeHsIowmecs ans obpaboTku KNETOK B TOM e peXxxume, YTo U B BapuaHTax ¢ TeCTupyembiM o6pasLom,
DOMKHBI ObITb UCNOML30BaHbI B KAXA0M 3KCnepumMeHTe. [lononHUTENbHO HEOBX0ANMMO CTaBUTb KOHTponu be3
o6paboTku, kpoMe Tex criyyaes, koraa B naboparopum CyLecTByeT UCTOPUHECKUIN KOHTPOSb, AEMOHCTPUPYIO-
LMK, YTO BbIOPaHHLIN pacTBOPUTENDb HE UHAYLMPYET BPEAHbLIN UMK KNACTOreHHbIN 3P dexT.

7.4 NMpoeeapeHue uccnenoBaHnua

7.4.1 UHKyGaumna ¢ TeCTUpyeMbIM 06pPa3LIOM UITN 3KCTPAKTOM U Nepuoa HabnoaeHusa
B nepBoM 3kcnepumeHTe TecTupyembliii obpaseL] MHKYOMpYIOT ¢ KneTkamu Kak ¢ cucteMon metabonu-
YecKkon aktusaumu, Tak u 6e3 Hee oT 3 A0 6 4 C MPUrOTOBMNEHWEM NpenaparoB NOCne Havana uHkybauuu
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yepes nepuoa, COOTBETCTBYIOLLMIA NPUMEPHO 1,5 HOpManbHbLIM KNETOYHbIM LiMknaM. Ecnu akcnepuMeHT gaet
oTpuuaTtenbHble pe3ynbTaTtbl Kak ¢ MeTabonuueckon akTueauuen, Tak u 6e3 Hee, HeoBXxoaUMO NPOU3BOAUTL
JONONHUTENbHOE uccneaoBaHue 0e3 akTuBauum C HENPepbIBHON MHKyDaumen Ao 3abopa npobbl B Te4YeHue
BPEMEHMU, PABHOTO NpUMEpPHO 1,5 KNeTo4HbIM LmknaM. Hekotopble xumuyeckue BeLlecTBa MoryT ObiTb Obl-
cTpee 00HapyeHbl Nocne MHKybauum/BpemMeHn NpurotoBneHusi npenaparos 6onee yem 1,5 KNETOYHbIX LIMK-
na. OTpuuatenbHble pe3ynbTaTbl C CUCTEMON METaboNUYeCKON akTMBaLUuM HeoOX0AUMO NOATBEPKAATD B KaXK-
JOM KOHKpPETHOM cnyyae. Mpu nccneaoBaHnm Kak MonsipHbIX, Tak U HEMONSIPHLIX 9KCTPaKTOB OTPULIATENbHbIE
pe3ynbtathl ¢ 060MMU 3KCTPAKTAMM CHMTAIOTCA NOATBEPXKAEHHbIMK. Koraa noaTBepXXaeHne oTpuuarenbHbIX
pe3ynbTatoB He TpebyeTcs, HY>XHO npeaocTaBuTb 060cHOBaHue. Nponudepupyiolme KNeTku UHKYOupyioT ¢
TecTupyembiM 06pa3LoM B NPUCYTCTBUM U B OTCYTCTBUE CUCTEMbI MeTabonuueckoi aktuBauuu. ObpaboTky
nMM@ounTOB Cneayet NPOBOAUTL NPUMEPHO Yepes 48 Y NOCNe MUTOrEHHOW CTUMYMISILIUK.

Mpu kaxaon KOHUEHTpaumMmM HEOOXOAMMO UCNONbL30BaTh AYONMPYIOLME KYNbLTYpPbl, YTO Takke HaCTOos-
TENbHO PEKOMEHAYETCA ANS KynbTyp OTPULATENBHOIO KOHTPONSA/KOHTPONSA ¢ pactBoputenem. FasoobpasHblie
Unu NeTy4me BeLecTBa AOMKHbI ObITb UCCNEA0BAHbLI COOTBETCTBYIOLUIMMU METOAAMM, HANPUMED B 3AKPbITbIX
KynbTypanbHbIX cocyaax.

7.4.2 MpuroroBneHue npenaparoB XpoMOCOM

KnetouHble kynsTypel 06pabateisaior Colcemid®!) unm konxuumHom, kak npasuno, sa 1—3 4 Ao npuro-
TOBMNEHMs npenapaToBs. Ka)ayio KneTouHyio KyneTypy obpabarbiBalor otaensHo. lNpurotoBnexlne npenaparos
XPOMOCOM BKJIO4AET rMNOTOHUYECKYI0 06paboTKy KneTok, hmkcaLmio U oKpalumBaHue.

7.4.3 Ananus

Mpu nogcyeTe MUTOTMYECKOTO MHAEKCA HEOOXOAMMO OLIEHUTb Kak MMHUMYM 1000 KNEeToK Ha KynbTypy.

Bce rucronornyeckme npenaparbl, BKIOYAA Npenaparbl NONOXUTENLHOTO U OTPULIATENBHONO KOHTPONS,
JOMKHBI ObITb HE3ABUCMMO 3aLLMPPOBAHBI U PAHAOMU3UPOBAHBI NEPe MUKPOCKOMUYECKUM aHANU30oM.

Tak kak npoueaypa cukcauum 4acto NpuBOANT K NOABNEHUIO MeTadas ¢ noTepen XxPOMOCOM, NOACHUTbI-
BaEMbI€ KNETKU AOMKHbI COAEpXKaTb KONUYECTBO LIEHTPOMEP, paBHOE MOAarbHOMY Yucny + 2 AN BCEX TUMNOB
kneTok. Mo meHbLuel mepe 200 XOpoLUO pacnpeAeneHHbiX MeTad)as AoMmMKHbI ObiTb MOACYMTAHBI HA KaXAYHo
KOHLIEHTPaLUMIO U KOHTPOIb. ECnu CTaBATCA NOBTOPLI, TO 3TO KONMMYECTBO CNEAYET pasaenuTb NOpoBHY. 3TO
KONMUYeCTBO MOXET OblTb YMEHbLUEHO, ecnn HabnogaeTca 6onbLuoe konuyectso abeppauui. HecmoTtpa Ha
TO YTO Leflb UCCNEeA0BaHUS — BbISIBIIEHUE CTPYKTYPHBIX XPOMOCOMHbIX abeppauuin, BaXKHO y4UTbLIBATb TAKKE
NONUNAONAbI U SHAOPEAYNNUKALMIO, NPU UX HAMUYUMK.

7.5 [laHHble U OTYETHOCTb

7.5.1 O6pabGoTka pe3ynLTaToB

Mceneayemon eanHuLENn ABNSIETCA KNETKA, W, CNeA0BAaTEeNbHO, HYXHO OLEHUTb NPOLIEHTHOE CoAepXa-
HWE KNETOK CO CTPYKTYPHBLIMU XPOMOCOMHbIMK abeppaumnamu (unn abeppaumeit). PasnuyHble TUNbI CTPYKTYpP-
HbIX XPOMOCOMHbIX abeppaLuii OfPKHbI ObITb NPUBEAEHBI B BUAE NEPEYHA C UX KONUYECTBOM M YaCTOTOW ANs
uccneayeMoi U KOHTPOSbHOI KynbTyp. MNpo6enkl 0TMeYatoT OTAENbHO U OTPaXKaloT AOKYMEHTAanbHO, HO, Kak
npaBuno, He BKNYaoT B 06LLyio YacToTy abeppaumii. OQHOBPEMEHHbIE U3MEPEHUA LIMTOTOKCUYHOCTU ANs
Bcex 06paboTaHHbIX KyNbTYp U KyNbTYp OTPULIATENBHOTO KOHTPONSA B OCHOBHOM MCCNEAOBAHUU UMW UCCNENO-
BaHusix abeppaumm JOIKHbI ObITb TAKKE OTPAXKEHbI JOKYMEHTAsbHO.

Heobxoaumo npegocTaBUTb AaHHbIE MO MHAUBUAYANbHbIM KynbTypam. [ONONHUTENbHO BCE JaHHble
NOMKHbI ObITb CyMMMPOBaHbI B hopme Tabnuupl.

He cywectByeT TpebOBaHMA AN NOATBEPKAECHUA YETKOrO NONOXUTENBLHOrO OTBeTa. HeoaHo3HauHbIe
pe3ynbTaTtbl CeAyeT NPOBEPAThL B AANbHENLIMX UCCNEA0BAHNAX, NPEANOYTUTENBHO UCNOMbL3YA MOAU(UKa-
LUMIO YCNOBUIA 3KkcnepumeHTa. HeobxoaMMOoCTb NOATBEPXKAEHUA OTPULATENBHLIX Pe3ynbTaToB obA3aTenbHa.
B nocneayowmx nccnegoBaHuax cregyer moauduumposaTb napaMeTpbl UCCNEAO0BaHWA ANS pacLUMpeHus
AnanasoHa oueHuBaeMbix ycroeui. [apameTpbl uccneaoBaHus, KOTopble MOTyT ObiTb MOAUMULMPOBAHDI,
BKJIOYAIOT paclUMpeHne Auana3oHa KOHLUEHTpaLUuin U ycrnoBus MeTabonuyeckon akTuBauum.

B noacyer He AOMKHLI ObITb BKIIOYEHbI KNETKU, BbIOpPaHHbIE HA ManoM yBENUYEHUM, Ka4eCTBO KOTO-
pbiX Npy GONbLLUOM YBENUYEHUN HEMPUTOAHO ANS TOYHOrO NOACYETA XPOMOCOMHbIX abeppaumii (Hanpumep,
Ype3MepHO «CMa3aHHasi» KapTUHA UMW HAKIabIBAIOLLIMECA XPOMOCOMbI). MepBOHaYanbHO NO MEHbLLEN Mepe

1) Colcemid sBnsieTcss ToproBoit MapKoil NpoAyKTa, nocTasnsiemoro KomnaHuei Ciba-Geigy Company, EBasenb,
LLBeiiuapus. Ota wHdopMaLua npuBeAeHa AnA yaobcTBa nonb3oBaTeneil HacToAWero craHjapTa W He ABnsAeTcA
peknamoit ISO o3HayeHHoro npoAykTa. MoXHO UCMoONb30BaTh 3KBUBANEHTHLIC NPOAYKTHI, €CNi NPOAEMOHCTPUPOBaHO,
4YTO OHW NPUBOAAT K aHaNOrMYHbLIM pesyrnbsrartaMm.
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200 KNeToK AOMKHbI NOACYUTBLIBATEL U3 Kaxkaon rpynnbl, no 100 meTtadhas oT KaXkaoro us AByx NOBTOpPoB. Ecnu
nony4YeHbl COMHUTENbHbLIE PE3ynbTaThl, MOXXHO MPOBOAUTL AanbHENLUMIA «CrENOy NOACHET TeX e o6pa3uos,
BKIMIOYAS AOMOSNHUTENbHbIE NOBTOPLI OTPULIATENBHOMO KOHTPOMSA UMW KOHTPONSA C pacTBOPUTENEM.

7.5.2 OueHKa n UHTepnpeTaLua pesynbTaTtoB

CyLLEeCTBYET HECKOMbKO KPUTEPUEB ANS ONPeAeneHus NonoKUTeNbHOro pesynesrara, Takux Kak BOCnpo-
U3BOAMMOE YBEMNUYEHME KONMUYECTBA KIETOK C XPOMOCOMHbIMKU abeppauusamu. B nepsyto ouepeab Heobxoam-
MO YYUTbIBATb OMOMOrMYECKYI0 3HAYMMOCTb Pe3ynbTaToB. [na noMOLM B OLIEHKE pe3ynbTaToB MCCrneaoBaHus
MOXHO MCMOSNb30BaTh CTAaTUCTUYECKNE MeToAbl. CTaTucTuyeckas 3Ha4MMOCTb HE AOIMKHA OblTb €4UHCTBEH-
HbIM onpeaensLwmMM MakTopoM NONMKUTENBHOIO OTBETA.

YBenuueHue yncna nonunrnonaHbIX KNETOK MOXET 03HaYaTh, UTO Uccrneayemblin o6paseLl, MOXET UHIK-
6upoBaTb MUTOTUYECKUE NPOLIECCHI U UHAYLIMPOBATb YUCIEHHbIE XPOMOCOMHbIE abeppauum. MoBbILLEHUE KO-
NM4YecTBa KINETOK C 3HAOPEAYNNULUPOBAHHBIMIU XPOMOCOMaMUN MOXET O3HaYaThb, YTO uccnegyemelin obpasey
UMeET NoTeHUuman MHrmbupoBaHus NPOrpeccun KNEToUHOro uukna (cm. [7] u [8]).

TecTupyemoe BeLUeCTBO, UMW SKCTPAKT, Pe3ynbraThbl Ans KOTOPOro He OTBEYAlOT BblLLEYKa3aHHOMY Kpu-
TEPUIO, CUUTAETCA HE MYTareHHbIM MO pe3ynsrataM AaHHON TeCT-CUCTeMbl. XOTs1 B OONbLUMHCTBE 3KCNepu-
MEHTOB MOMNYYalTCA YETKO NOMOXUTENbHbIE NI OTPULATENbHbIE pe3ynbTaThl, B PEAKUX CIy4asax NONyvYeHHbIe
JaHHbIe He MO3BOMAT CAenarb OAHO3HAYHOE 3aKYeHne 06 aKkTUBHOCTM MCCneayemoro BeLlecTsa. Pesynb-
Tartbl MOryT OCTaBaTbCHA NPOTUBOPEUYUBbLIMU UMM COMHUTENbHLIMU HE3ABUCUMO OT YMCNA NPOBEAEHHbIX MO-
BTOPOB. MonoxuTenbHble pesynsratbl UCCNEA0BaHNA XPOMOCOMHbIX abeppauuii in vitro 03Ha4aloT, 4To TECTU-
pyemblii 06paseL, MHAYLMPYET CTPYKTYPHbIE XPOMOCOMHbIE abeppaunmn B KyNbTUBMPOBAHHLIX COMATUYECKUX
Knetkax mnekonuTawowmx. OTpuuaTenbHble pesynbTarbl 03HAYatoT, YTO NPU JAaHHbIX YCIOBUSIX 3KCNEPUMEHTA
TecTupyemblin 00pasew, He MHAYLMPYET XPOMOCOMHBIE abeppaunmn B KyNbTUBMPOBAHHBIX COMAaTUYECKUX KIeT-
Kax MNeKonuTatoLLmX.

7.5.3 OtueT 06 UccnegoBaHumn

Ot4et 06 uccnegoBaHWM AOMKEH BKMOYATh CNEAYIOLLYI0 MHOPMAaLMIO:

a) uccneayemblii o6paseu;:

1) uccnegyemMble MeAULMHCKOE U3AENue, KOMMOHEHTLI UNKM Matepuansl,

2) naeHTuuKaumoHHble gaHHble 1 Homep CAS, ecnu U3BeCTeH,

3) husuyeckas npupoga u YMCTOTa UCCNEAYEMbIX MATEPUAnoB, €CAN U3BECTHBI,

4) PU3NKO-XMMUYECKUE CBOWCTBA, PENEBAHTHLIE K MPOBEAEHUIO UCCREAOBAHNS,

5) cTabunbHOCTL TECTUPYEMOro o6pas3ua, ecnu U3BecCTHa,

6) OaHHbIE O CTEPUITLHOCTH,

7) onucaHue NoaroToBkM TecTupyemoro obpasua, Bknovas 060CHOBaHUe Bbibopa meToaa, pacTBo-
puTeNns v ycnoBui NOAroToeku obpasua,

8) onncaHue (pu3n4ecknx xapakTepucTmk TeCTupyemoro obpasya (Hanpumep, npo3pavyHOCTb, LBET
W Hanuyue 4acruyy),

9) uHdopMaUMA NO ANUTENbHOCTU U3MEPEHHOW 3KCTPaKLUMKM U BPEMEHW, NPOLUEALLIEro Mexay npu-
rotosneHnemM obpasua u Cnonb30BaHMEM B UCCIIEA0BAHUM,

10) cnoco6 noaroToBkM nccnegyemoro obpasua ¢ 060CHOBaHUEM BbIOOpa UCMONbL3YEMOro MeToaa.
CornacHo metoay B ISO 10993-3 HeobBx0aMMO BKMKOYaTb NPOLEHT 0caaka, OonpeaeneHHbi B MUNOTHOM UC-
cnefoBaHUU 9KCTPAKLUK,

b) pactBoputens/pasbaBuTens:

1) oBocHoBaHue BbibOpa pacTBopuTens/pasbasutens,

2) pacTBOpPUMOCTb M CTabuMNbHOCTbL TECTMpPyeMoro obpasua B pacTBopuTene/pasbasutene, ecnu
N3BECTHbI;

C) KNEeTKU:

1) TMN U NCTOYHMK KIMETOK,

2) 0coBeHHOCTU KapuoTuna u NPUroaHOCTb UCNONBL3YeMOro TUNa KIeToK,

3) oTCyTCTBME MMKOMMAa3Mmbl, ECAKM ONPEAENanu,

4) nHopmauusa 0 ANUTENbHOCTU KNETOYHOIO LUMKNa,

5) non 4OHOPOB KPOBU, UCMOSb3YyEMbIE LIEMNbHAsA KPOBb UNKU OTAENEHHbIE NMMMAOLMTLI, MUTOTEH,

6) unMcno naccaxkemn, ecnn UCnosb3oBanu,

7) MeToabl NOAAEPXAHNSA KNETOYHbIX KYNbTYP, €Cru NPUMEHNUMO,

8) MogansHOe YnMcno XPOMOCOM;
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d) ycnosus uccnepnosaHus:
1) npenapart, UCNonb30BaHHbIN Ana MeTada3Horo 6noka, ero KOHUEHTpaLus U ANUTENbHOCTL BO3-
DENCTBUA HA KNETKM,
2) cnocob noAroToBkU TecTupyemoro obpasua ¢ obocHoBaHuem Bbibopa MeTozaa,
3) obocHoBaHMe BbIOOpA KOHLEHTPALMI M KONMMYECTBA KIMETOYHbIX KYNbTYP, BKIIOYasi, Hanpumep,
AaHHbIE NO UMTOTOKCUYHOCTU U OTPAHUYEHUS PACTBOPUMOCTH, MPU HaN4uuu,
4) cocras cpeabl, KoHueHTpauusa CO,, ecnu onpeaensnu,
5) KOHUEeHTpauusa TecTupyemoro obpasua unu aKCTpakra,
6) o6bem pasbasurtens u J06aBNEHHONO TECTUPYEMOro obpasua unu SKCTpakra,
7) TeMneparypa uHKybaLmum,
8) Bpems uHkybauuu,
9) ANUTENbLHOCTL 0OPabOTKU KyNLTYPHI,
10) NNOTHOCTb KNETOK NPU BbICEBAHUU, ECNU OLIEHUBAIMN,
11) uHdopmaumsa o NocTaBLUMKE U KOHTpone kavyecTBa S9 (T. €. METOA NPUrOTOBNEHUA, NINHUA TPbI-
3YHOB, KOHUEHTpauus naaykropa P450 u 1. 4.) aomkHa ObiTh OTpaXeHa AoKyMeHTanbHo. Ecnn S9 nonyyeH B
cobcTBEHHON NabopaTtopum, TO UCTOYHUK U METOZ, NPUTOTOBNEHMUS OJDKHBI ObITb OTPaXKeHbl AOKYMEHTAasbHO,
12) TMN U COCTaB CUCTEMbI METABONMYECKON aKTMBALIMK, BKITIOYAA KPUTEPUIA NPUEMNEMOCTH,
13) NONOXMUTENbHLIM U OTPULIATENBHbIW KOHTPOMMU,
14) meToAbl NPUrOTOBIEHMS NPENaparos,
15) kputepumi nogcyera abeppaumi,
16) KoNMYecTBO aHanNU3UpPOBaHHbLIX MeTadas,
17) MeToabl U3MEPEHNS TOKCUYHOCTH,
18) kpuTepuit pacCMOTPEHMSI UCCMNEAOBaHUM KaK MOMOXWTENbHbIE, OTpUUATENbHbLIE UMK
HEOAHO3HaYHbIE;
€) pe3ynbrarhbl:
1) NpPU3HaKn TOKCUYHOCTM, HANPUMEP YABOEHUE KINETOYHOM NONyNAUMK, AaHHbIE KNETOYHOIO LUKNa,
KONUYEeCTBO KNETOK, MUTOTUYECKNIA UHAEKC,
2) npusHaku npeuunurara,
3) AaaHHble o pH 1 ocMonsapHOCTM cpeabl 06paboTku, ecnu onpeaensnu,
4) onpepeneHue abeppauun, Bkniovas npodensi,
5) KONUYECTBO KIIETOK C XPOMOCOMHbLIMM abeppaumsaMu u TUnbl XPOMOCOMHbIX abeppauui, npuee-
JEHHble OTAENbHO AN KaXaoin 06paboTaHHON KynbTYPbl U KOHTPONA,
6) M3MeHeHus B monunnonauu, ecnu Habnoaaiorces,
7) B3aMMOCBA3b «403a—OTBET», €CNU ONpeaensanu,
8) craTtucTuyecKkuin aHanus, Npu HanU4uuu,
9) faHHble oTpuuaTenbHoro (pactesoputenb/pa3baBuTesib) U NONOXUTENBHOTO KOHTPONA B NpoBe-
JEHHOM 3KCnepuMeHTe,
10) ucTopuyeckuii oTpuLaTenbHbIi (PacTBOpUTENb/pasbaBuTenb) U NONOXKUTENLHBIAN KOHTPONKW na-
Gopartopuu € ykasaHuem AnanasoHoB, CPEAHUX 3HAYEHUI U CTAHAAPTHBIX OTKITOHEHUN;
f) obcyxaeHue pesynbLrarTos;
g) 3aKnoyeHue.

8 MukposigepHbIN TECT in vitro Ha KneTkax MneKkonurarouwmx
8.1 O6wue nonoxeHun

MukposaepHblii TECT in vifro Ha KneTKkax MNEeKONUTAIoOLWMX aaanTMpPoBaH ANa MEAULMHCKUX U3Aenuit ny-
Tem ucnonb3osaHusa OECD 487 [6]. B TecT-cucreme ans OLEHKN reHOTOKCUYHOIO noTeHuuana MeauuuHCKuX
n3genuin MoryT 6bITb UCNONbL30BaHbI MEAULIMHCKOE(MIA) usgenue/martepuan unu SKCTpakTbl U3 MEAULIMHCKOTO
usgenua/marepuana Unm sKCTparupoBaHHble U BbiMApeHHble 0CaAKN U3 MEAULIMHCKOTO usaenusi/marepuana
UNnU XMMM4eCKne BeLLlecTBa.

Mpu ncnonb3oBaHUM ABYX 9KCTPAKTOB FEHOTOKCUYECKUI NOTEHLUMAN KaX@AO0ro 9KCTpakTa AOmKeH ObiTb
OLIEHEH B COOTBETCTBUU C AAHHBLIM Pa3fienoM.

Ncenegyemblin obpasel; BO3AENCTBYET HA KIETOYHbIE KYNbTYPbl C UCMONb30BAaHMEM CUCTEMbI MeTabo-
nuM4eckoii akTmeaumm u 6e3 Hee. Yepes 3apaHee onpeaeneHHbie UHTepBanbl BpeMeHu nocne nHkybauum uc-
cneayemoro o6pasua C KNneTo4HbIMU KyNbTypamu KIeTku cobupalor, OKpalumMBsaioT U aHanu3npyoT MUKPOCKO-
NUYECKN Ha NPeAMET HaNMuus MUKposiaep.
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8.2 Mpenapartbl

8.2.1 Knetkun

MoryT 6bITb UCNOMNbL30BaHbLI PA3HOOOGPA3HbIE KNETOYHbIE NIMHUK, LUTAMMbI UIW NEPBUYHBIE KIETOUHbIE
KyNbTYpbl, BKNIOYAs KNETKKU Yyenoseka (Hanpumep, pubpobnacrbl KUTACKOro xomsiuka, numdouutbl nepude-
pUYECKON KPOBU YenoBeKa Uu Apyrux MAEKONUTAIOLLNX).

8.2.2 Cpepnbl U ycnoBus KyNsTUBMPOBaHUSA

Ona noaaepxaHus XM3HeCnoCOOHOCTU KynbTyp HEOBX0AMMO MCNONb30BaTb COOTBETCTBYIOLUME KYNbTY-
panbHble cpeabl 1 YyCnosus UHKyGauun (KynsTypanbHas nocyaa, koHueHtpauusa CO,, TeMneparypa u Bna-
HOCTb). YCTAHOBIEHHbIE KIETOYHbLIE IMHUM U LLITAMMbI JOJDKHbI PErYNSAPHO NPOBEPATL HA NPEeAMET CTabubHO-
CTW OTHOCUTENBHO MOAASBLHOTO YUCAA XPOMOCOM M OTCYTCTBUS KOHTAMUHALIMM MUKOMIA3MOM U HE NPUMEHSTb
B Crly4ae KOHTamuHaumu. [IomkHO GbITb M3BECTHO BPEMS HOPMArbHOTO KIETOYHOTO LIMKNA AN UCMONb3YEMbIX
KINeToK U YCIIOBUI KyNbTUBALUK.

8.2.3 MpuroroeneHue Kynstyp

Mcnonb3syeMble KNeTOYHbIE NUHUU U LITAMMBI

KneTku, nony4yeHHble N3 UCXOAHLIX KYNLTYP, BICEBAIOT B KYIbTyparnbHyIo Cpealy npu Takow NNOTHOCTU, NpK
KOTOPOIA KyNnbTYpbl HE 4OCTUranu KOHMNIOEHTHOCTH 40 BpeMeHu cbopa, n uHKyGupylot npu Temneparype 37 °C.

Numdouutsl

LlenbHyto KpoBb, COAEPXKALLYIO aHTUKOArynsAHT (HanpuMep, renapuH) Unu oTAENEeHHbIE NMMAOLUUTLI, NO-
JNIy4eHHbIe OT 340POBbLIX 4OHOPOB, 400ABNAIOT K KyNLTYpanbHOW cpeae, coaepxalen MutoreH (Hanpumep,
duTOreMarrnioTMHWH) U MHKYOUpYIOT nNpu Temneparype 37 °C.

8.2.4 MeTtabGonuyeckasa aktusauusa

Wccneayemslii oBpasel; aomkeH ObiTb MHKYOMPOBAH C KNETKamu Kak ¢ COOTBETCTBYIOLLUEH CUCTEMON
MeTabonMueckol akTuBaumm, Tak u 6e3 Hee. Hanbonee 4acTo MCMONb3yeMOIi CUCTEMOM ABMAETCA AONONHEH-
HasA KoaKTOPOM MOCTMUTOXOHAPUAanNbHaA dpakumsa S9, NPUIOTOBNEHHAS U3 NEYEHW TPbI3yHOB, o6paboTan-
HbIX (DEPMEHT-VHAYLMPYIOLLIMMIU areHTaMu, TakuMK Kak apoxmnop 1254 unu komGunaumsa deHobapbutoHa u
B-HadpTobnasoHa. MoCcTMUTOXOHAPUanNbHasA GpakLuusi 0ObIYHO UCMIONbL3YETCA B KOHLEHTPaUUAX B Auana3oHe
oT 1 % 00 10 % 0B6beMHbIX KOHUEHTpauuii N0 OTHOLLEHUIO K KOHEYHOW uccneayemon cpeae. CocrosHue
cucTeMbl METAbONMYECKOK akTUBALMM MOXET 3aBUCETb OT Krnacca UcCneyeMoro XMMM4Yeckoro BeLLecTBa.
B onpeaeneHHbIxX cnyvyasax MOXET NOHaA00UTLCA MCNONb30BaTh Bonee YemM OfHY KOHLUEHTPaUMIO NOCTMUTO-
XOHApUWanbHoW pakumu. Hekotopble pa3paboTku, BKNoYas co3gaHue re HHO-MHXEHEPHbIX KNETOYHbIX IMHUA,
3KCNPECCUPYIOLLIMX KOHKPETHbIE aKTUBUPYIOLLME (PEPMEHTBI, MOTYT ObITb NOTEHLUANBHO BO3MOXHbLIMU AN 9H-
JOreHHoi akTusauuu. Beibop ncnonb3yeMbix KNETOUHbIX MMHUA AOMKEH ObiTb HAy4HO 000CHOBaH (Hanpumep,
no OTHOLLIEHWIO K n3odepmeHTy uutoxpoma P450 ansa metabonuama uccnegyemoro o6pasua).

MHdopmauma 0 noctaBLimke M KOHTpone kavectBa S9 (T. €. METO4 NPUTOTOBNEHUS], NIMHUA TPLI3YHOB,
KOHUeHTpauua nHaykropa P450 v 1. a.) aomkHa ObiTh OTpaXeHa AOKyMeHTanbHO. Ecnu S9 nonyyeH B c00-
CTBEHHOW NnabopaTopuu, TO UCTOYHUK U METOZ, NPUFOTOBNEHMUS JOSDKHBI ObITb OTPAXKEHbI AOKYMEHTANBHO.

Bydep n KOHLEHTpaLMKU KOMMOHEHTOB AOMMKHBI ObITh OTPAXEHbI OKYMEHTaNbHO. MpocToe UCKNoYeHne
KOMMOHEHTa CMeCn S9 He PEeKOMEHIYETCA, TaK KaK pasnuyalomecs 00bEMbl UBMEHAT uccneayemylo o3y
coeanHeHusn. Cmecb S9 aomkHa ObITb 3aMeHeHa COOTBETCTBYIOLLUM Bydepom.

8.2.5 MpumeHeHune uuToxarnasuHa B B kauecTBe Gnokaropa LIMTOKUHE3a

OAHMM 13 CaMbIX BaXHbIX YCIMOBUIA BbINOMHEHUS MUKPOSAEPHOIO TECTA in Vitro ABNAETCA TO, YTO NoA-
CYUTBIBAEMbIE KNETKM 3aBEpLUMIM MUTO3 BO Bpems nepuoaa obpabotku unu nocne o6pabotku knetok. Liuto-
xanasuH B (CytoB) — areHT, KOTOpbIii Hanbonee LMPOKO NPUMEHSIOT AN GNOKMPOBKU LIUTOKMHE3A, TaK KakK OH
MHrMGupyeT hopMUpoBaHUe akTUHA M TaKUM 00pa3oM NpPeAoTBpALLAET pasaeneHne AoYepHUX KNeTok nocne
MHUTO3a, BEAA K POPMMPOBAHMIO ABYXbsAEPHLIX KNETOK. CytoB cneayetr NpUMEHsTb Npu MCNONb30BaHUK NUM-
douuToB YenoBeka, MOTOMY YTO BPEMSI KIETOYHOIO LiMKNna ByaeT oTnu4aTbCs B Pa3sHbIX KyNbTYpax U y pasHbIX
AOHOPOB (HMBOTHLIX). [insi onpeaeneHns Npouecca AeneHus KNeTok APYrx KNEeTOYHbIX IMHUIA NCMONb3YIOT
Apyrue metoasbl.

8.2.6 MNMoaroroBka TecTUpyemMoro oépasua

BuiGop npoueaypbl NoarotoBku obpasua Ans noboro MeaMUMHCKOTO U3Aenua AOJDKEH YUUTLIBATbL XU-
MUY€ECKMIA COCTaB U (PU3MKO-XMMUYECKUE CBOWCTBA MaTtepuana unu maTepunanos, UICNOMb3yeMbIX B MEAWLIUH-
ckom usaenun. Mpu npurotoBneHum obpasua HeobxoaAUMO pykosoacTeoBaTbes ISO 10993-12. [lononHuTenNb-
Han nHdopmauus npuseaeHa B npunoxeHuu A ISO 10993-3:

- MeAULIMHCKUE U3Jenus UM Marepuansl, KOTOpble MOTyT ObiTb paCTBOPEHbI UMK CyCNeHAUPOBaHbI B
pacresoputene (CM. npunoxeHue A, metog A, ISO 10993-3);
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- MEAULIMHCKME U3Eenua unu matepuansl, KOTOpbie HE pacTBOPUMbI B pacTBoputene, MoryT GbiTb Ao-
31MpOBaHbI C UCMONb30BAHUEM IKCTPAKTOB B Ka4ecTBe uccneayemoro o6pasua. Beibop MeTofoB akcTpakuum
3aBUCUT OT MPOLIEHTHOW AONU 3KCTPArMpyemblX BELLECTB, MOMyYeHHbIX U3 uccnegyeMoro odbpasua (CMm. npu-
noxexue A, metoabl B u C, ISO 10993-3).

Uccneayemble aKCTpakTbl AOMKHBLI ObiTb UCMONbL30BaHbLI B TeYeHUe 24 Y nocne NpuUrotoBneHus. JKc-
TPAKTbI AOIDKHBI ObITh UCMONB30BAaHLI, €CAIN 3TO BO3MOXHO, HEMEATEHHO MOCHE NPUIOTOBIIEHUS ANA NPeaoT-
BpaLLeHus aacopbumm Ha NOBEPXHOCTAX €MKOCTU ANst IKCTPAKLMKM UNK ApyrMx M3MeHeHui B coctase. Ecnu
9KCTPaKT xpaHuTcs bonee 24 4, He06xo0AUMO NOATBEPAUTL €r0 CTAOUNBHOCTL U FTOMOFEHHOCTb NPU YCNOBUAX
XpaHeHus1.

8.3 YcnoBua uccneaoBaHus

8.3.1 PacTtBopurenu

PacrBoputenu ansa uccneaosaHun AomkHbl ObITb BbIOpaHbl B cooTBeTcTBUM C ISO 10993-12 nnu npuno-
xeHnem A 1ISO 10993-3 U He BNUATL HA XM3HECNOCOOHOCTL OakTepuit U aKTMBHOCTb S9, T. €. ObiTb COBMECTU-
MbIMK. ECIM 1ICNONBL3YIOT Manon3BeCTHbIE PACTBOPUTENM, MX BKITIOYEHUE JOIDKHO CONMPOBOXAATLCA AAHHLIMM,
yKa3blBaOLWMMKN HA UX COBMECTUMOCTb.

8.3.2 Uccneayemble KOHLEHTPaLUK

YuutbiBaembiMU KPUTEPUAMU NPU ONPEAENEHNM MAKCUMATIbHOM KOHLIEHTPALMK SBMSIIOTCA LIUTOTOKCUY-
HOCTb, PaCTBOPMMOCTb B CUCTEME UCCNEAO0BaHUSA, U3MeHEeHus pH nnm 0CMOnNspHOCTb.

PekomeHayemas makcumanbHasa uccneiyemas KOHUEHTpauus Oyaer 3aBUceTb OT M30paHHOro MeToaa
NpUroToBneHus Tectupyemoro obpasuya. CornacHo ISO 10993-12 gocraroyHo ucnonb3oBaHus 100 %-Horo
3KCTpaKTa TecTupyemoro obpasua, u uccnegoBaHue Apyrux 03 He SBNSETCS HeobxoaAuMbIM. B cooTBETCTBUM
¢ npunoxennem A ISO 10993-3 HeoOX0aMMO yunTbIBaTL CrieayloLlee:

a) Ans pacTBOPUMbIX HEUMTOTOKCUYHBIX TECTUpYeMbix 00pasuoB (CM. npunoxeHue A, metoa A,
ISO 10993-3) pekoMmeHAyemas MakcumarnbHas uccriegyemas KOHUEHTpauus CcocTaensieT 5 mr/mn unu
5 mkn/mn. Onf HEUMTOTOKCUYHBIX TECTUPYEMbIX 00pa3sLIOB, KOTOPblE HE PACTBOPUMbI B KOHLEHTpauuu
5 mr/mn unu 5 mkn/mn, ogHa unu 6onee U3 uccrnegyemMbiX KOHUEHTPaUMi AOMKHbI ObITb HEPACTBOPUMBIMU B
OKOHYaTEenbHOW TECTUPYEMOI CMecH. TecTupyeMble 006pasubl, ke ABNSIOWLUECH LIUTOTOKCUMHBIMU B KOHLIEH-
Tpauusix meHee 5 mr/mn unu 5 Mkn/mn, 40MmKHbI ObITb MCCNEA0BaHbI B KOHLEHTPaLUAX MEHEE LIUTOTOKCUYHON.
MpeuunuTaTt He JOMKEH MeLUaTb NOACYETY;

b) ana Tectupyembix 06pasuLoB, NPUrOTOBIIEHHLIX B COOTBETCTBUM C NpunoxeHunem A, mertoa B,
ISO 10993-3 pekomeHagyemasi MakCuMarnbHas uccnegyemasn KOHUEeHTpauus coctaBnsaet 5 mr/mn, ecnm aTto
BbINOSMHUMO. AN HEeLMTOTOKCUYHBIX MCCIEayeMbIx 06pa3sLOoB, KOTOPblE HE PAaCTBOPUMBI NPU KOHLEHTPaLMK
5 mr/mn, ogHa unu 6onee 3 nccnefyeMbiX KOHUEHTPaLUUA A0MkHbI ObITb HEPACTBOPUMbBIMU B OKOHYATENBLHON
TecTupyemon cmecu. TectupyemMble 06pasLpl, ke ABMAOLMECS LUTOTOKCUYHBIMU B KOHLIEHTpaUMsix, MEHee
5 Mr/mn, 4OMKHbI ObITb UCCNEeA0BaHbl B KOHLUEHTPAUUAX MEHEE LIMTOTOKCUYHON. MpeynnuTtar He 4OIDKEH Me-
LwaTb MNOACYETY;

C) ANsi TeCTUpyembix 06pa3sLoB B COOTBETCTBUM C NpunoxeHuem A, metog C, ISO 10993-3 pekomeHaye-
MOI MakcUManbHO uccneayemMon KoHueHTpaumen sensietca 100 %-Hblit 3kCTpakT o6pasua. [Jns HELUTOTOK-
CUYHbIX TECTUPYEMbIX 06pa3LOB, KOTOPbIE HE pacTBOPUMbI Npu 100 %-HOM KOHUEHTpauuu ogHa unu 6onee u3
uccrneayeMblX KOHLEHTpaLUin A0MKHBI ObITb HEPaCTBOPUMbIMU B OKOHYATENbHON TECTUpyeMoi cmecu. TecTu-
pyemble 06pasLpl, yxe SABNAIWMECH UUTOTOKCUYHBIMU B KOHUEHTpauusx MeHee yem 100 %, aormkHbl ObiTh
UCCnefoBaHbl B KOHLUEHTPaUMAX MEHEE LIMTOTOKCUYHOMN.

Mpu 06paboTke KNETOK KynbTypanbHas cpeda 3aMEHSAeTcs cpegon, coaepkaluen uccnegyembii 06-
pasew unm uccnegyembli 9KCTPaKT COOTBETCTBYIOLLEN KOHUEHTpauun. B 0CHOBHOM MCCNea0BaHUU LIUTOTOK-
CMYHOCTb A0MmKHA BbITh ONpeseneHa kak ¢ CMCTemMon MeTabonuyeckon akTusauum, Tak u 6e3 Hee, UCNONb3yA
COOTBETCTBYIOLLME NPU3HAKM LIEMOCTHOCTU U POCTa KMETOK, OTHOCUTENbHOE YBENUYEHNE KONMYECTBA KNeToK
(RICC) unu otHocuTenbHoe yasoeHnue nonynsuumn (RPD), ecnu He npumeHeH cytoB. Npu ucnonb3osaHuu
cytoB LUMTOTOKCUYHOCTb MOXET ObITh ONpeaeneHa nocpeacTsoM uHaekca pennukauum (Rl). O6pabortka Kynb-
Typ cytoB 1 namepeHne OTHOCUTENbLHOIO KONMYECTBA OAHOAAEPHbIX, ABYXbAAEPHLIX U MHOTOSAEPHbIX KNETOK
B KYNbTYpe NpeaoCTaBnsiiOT TOUHbIM METOA ONpeAeneHus BNusiHUs TecTupyeMoro obpasua Ha nponudepa-
LUMIO KNETOK U ero LUTOTOKCUMYHYIO MMU LMTOCTaTU4HYIO aKTMBHOCTb M FrapaHTUPYIOT, YTO MOACHUTHLIBAIOTCA
TONbKO T€ KIETKU, KOTOpble NOAENMNUCHL BO BpeMs 06paboTku KNETOK unu nocne Hee (MHAEKC nponudepauun
npu 6noke uutoknHesa, CBPI).
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Mpu HaNMUMU LIMTOTOKCMYHOCTU HEOGXOAMMO UCMONbL30BATL MO MEHLLUEN MEpe TpU aHanusupyemble
KOHLEHTpaumu. 3TU KOHLEHTpaLUuUn AOMKHbI BXOAUTbL B AMANAa30H OT MakCUManbHON A0 HeGONbLION unu npu
OTCYTCTBUU LLUTOTOKCUYHOCTW.

3710, KaKk NPaBUNO, O3HAYAET, YTO UHTEPBAN MEXAY KOHLUEHTpauuaMu AoMmkeH ObITb B Npeaenax ot 2 Ao
KOpHSA1 kBagparHoro u3 10. Ha MOMEHT dukcauum npu MakCUManbHOW KOHUEHTPAUMKN AOMMKHO ObiTb 3HAYU-
TenbHOE cokpalueHue [oonee (55 £ 5) %] cTeneHn UMTOTOKCUYHOCTU NO YKA3aHHbLIM BbiLLE napameTpaM no
CPaBHEHUIO C OTPULIATENbHBIM KOHTPONEM/KOHTPOMNEM C PaCTBOPUTENEM.

[Ans OTHOCUTENbHO HELMTOTOKCUYHBIX 3KCTPAKTOB YUCTBLIE IKCTPAKTbI AOMKHbI NPUMEHSTb B KOHLEH-
Tpauumn 10 % (BoaHble pacteopbl) unu 1,0 % (6esBoaHbie/pacTBOpUTENM) OT 06bEMA KynbTypbl. AN OTHO-
CUTENBbHO HELMTOTOKCUYHBLIX TECTUPYEMbIX 00pasLIOB MaKCUManbHas KOHUEHTPauusa AO0SHKHA COCTaBNATb
5 MKn/mMn (B Cryvae YMCTbIX KUAKMX XMMUYECKUX BeLlects), 5 mr/mn unu 0,01 M B 3aBUCUMOCTH OT TOrO, Kakas
U3 HUX SIBNSETCSH CaMON HM3KON. B Takux cnyyasix npyuemnema eauHCTBEHHAA MakCUManbHasa KOHUEHTpauus.

[ns OTHOCMTENbLHO HEPACTBOPUMbIX UCCNEAYEMbIX 00pa3LOB, KOTOPbIE HETOKCUYHBLI NPU KOHLEHTpa-
LUsIX MEHee YeM HepacTBOPUMAs KOHLEHTpaUMs, MAKCMMarnbHOW UCMNONb3yeMOn A030W AO0MKHA ObiTb KOH-
LeHTpauusa bonee npeaerna pacTBOPUMOCTH B KOHEUHON KyNbTypanbHOW cpeae B KoHUe nepuoaa o6pabortku.
B otaenbHbIX cnyyasx (Hanpumep, Koraa TOKCMYHOCTBL HabnioaaeTca Tonbko npu 6onee BbICOKOW KOHLEHTpa-
UMM, YeM camas HM3Kasi HepacTBOPMMAs KOHLIEHTPaLMs) NpeanovTUTENbLHO uccneaoeatk Gonee yem oaHy
KOHLIEHTPALMIO C BUAUMbBIM NpeLmnuTaTom. NonesHo oLeHuTb pacTBOPUMOCTL B Ha4ane u B KoHue o6paboT-
KM, TaK KaKk paCTBOPUMOCTb MOXET MEHATLCH B TEYEHUE BO3AENCTBUA B TECT-CUCTEME U3-3a HANUYUSA KNETOK,
S9, cbIBOPOTKM U T. A. HepacTBOPMMOCTb MOXET ObIThb OOHapYXXeHA HEBOOPYXEHHbIM rnasom. Npeuyunurar He
[OIMKEH MeLLaTb NMoACYETY.

8.3.3 KonTponu

COOTBETCTBYIOLLME MONOXUTENBHBbIE U OTpULATENbHBIE (PACTBOPUTENDL UNKU pa3baBuUTeNb) KOHTPONU Kak
¢ MeTabonuueckol akTuBauumen, Tak u 6e3 Hee AOMKHbI ObITb BKMIOYEHBI B KAXAbIM 3KCNEpUMEHT. B BapuaHTe
€ MeTabonMyecKoi akTuBaLMen BELECTBO, MCMOMb3yeMOe B KaYeCTBE NONOXMTENBHOrO KOHTPONSA, AOSMKHO
AaTb MyTareHHbI OTBET NPU JaHHOW CUCTEME METAbONMYECKON akTUBaLMK.

MonoxuTenbHble KOHTPOMM HYXHbI ANS AEMOHCTPALUM CNOCOOHOCTM MAEGHTUULMPOBATL KNACTOrEHbI
W aHeyreHsl Ha YPOBHAX BO3AENCTBUS, OKMAAEMbIX AN NONy4eHUA BOCNPOU3BOAUMOTO U OBHApYXXMBaemoro
MOBLILLEHUA OTHOCUTENBLHO (POHA, KOTOPOE AEMOHCTPUPYET YYBCTBUTENLHOCTL TECT-CUCTEMbI, U AN Noj-
TBEPXXAEHUA MeTabonuyeckon cnocobHocTU cMecu S9. KOHUeHTpaLun NonoXuTENbLHOIO KOHTPONs crneayet
noabuparb Takum obpazom, 4ToObl BbIN YeTkuin apdekT, HO B TO e BPEMS €ro YpoBEHb HE MO3BOJISN UCChe-
[0BaTento onpeaenuTb 3aluMpPoBaHHbIN Npenapar.

MpuMepbl BELECTB ANst MTONOXUTENBHOTO KOHTPONSA BKAIOYAIOT crieayiowme:

a) KnacToreHbl, akTUBHblE 6€3 MeTabOoNM4ECKOl aKTUBALIMK:

1) uutosuHa apabuHosung [Homep CAS 147-94-4],
2) mutomuumH C [Homep CAS 50-07-7];
b) knactoreHbl, Tpebyowme MeTabonnMYecKon akTueaumu:
1) 6enso(a)nupeH [Homep CAS 50-32-8],
2) uuknocdpocchamug (MoHormgpar) [Homep CAS 50-18-0 (Homep CAS 6055-19-2)];
C) aHeYreHbl:
1) konxuuuH [Homep CAS 64-86-8],
2) BuHGnactuH [Homep CAS 143-67-9].

B kauecTse NMONOXUTENBHOTO KOHTPOMA MOTYT NPUMEHSTL ApYyrMe noaxoasiume Bewectea. Mpeanoytu-
TenbHO paccMaTpuBaTh B KAYECTBE MONOXUTEMbHOIO KOHTPONSA NPUMEHEHWe XUMUYECKUX BELLECTB TOr0 e
XUMMWYECKOro Kracca.

OTtpuuatenbHble KOHTpONnuW, UHKyBaunoHHas cpeaa (cpeaa 06paboTku) KOTOPbIX COCTOUT TOMBKO U3 pac-
TBOPUTENS Mnu pa3baBuTENs U UCCNEAO0BAHHBIE B TEX XKE YCMOBUAX, YTO U KNETOUHbIE KYNLTYPbl, AOHKHbI NC-
Nonb30BaThb B KAXAOM 3KCnepumMeHTe. [onONHUTENLHO HEeOOX0AUMO TaKKe NMPUMEHATb UCXOAHbIE KOHTPOH,
KpOMe Tex Cry4aeB, Kora B apxuBe AaHHbIX flabopatopun eCTb KOHTPOIb, AEMOHCTPUPYIOLLMIA, YTO BbIGpaH-
HbI PacTBOPUTENDb HE MHAYLIMPYET ONpeAeneHHbIi aHEYreHHbIN UMK KNacTOTEHHbIN 3PdeEKT.

8.4 MpoBeaeHue uccrnegoBaHUA

8.4.1 Nukybauusa c uccnegyembiM 06pasLoOM Unu 3KCTPAKTOM U nepuoa HabnaeHUuA

B nepsom akcnepumeHTe TecTMpyeMblii 06paseL, MHKyBUpYHOT € KNeTkamu Kak ¢ CUCTEMON meTabonuye-
CKOW aKTuBaumu, Tak n 6e3 Hee oT 3 oo 6 4 ¢ nocneayloLWMM yaaneHuem obpasua u nepuoaom HabnoaeHus
oT 1,5 no 2 kneTouHbIX UMKkNoB. Knetkm otéupaioTr No BpeMEHU, paBHOMY NMpUMeEpHO oT 1,5 o AByKpaTHOM
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ANUTENBHOCTU HOPMAaNbHOrO (MCXOAHOIO) KNETOYHOrO LMKIa OT Havana uHkybaumm nubo B KOHLE MHKybaLuu.
Bpemsa ot6opa unu BpeMsa uHkybauum Moxet BbiTb NPOANEHO, ECNM U3BECTHO UMM NPEANONaraeTcs, 4Yto Te-
CcTupyemblii obpasel BAMAET HA BpeMS KNeTOYHOro LMkna. Ecnu gaHHbI 9KCnepuMeHT AaeT oTpuuarenbHbie
pe3ynbTaTthl Kak ¢ meTabonuyeckoi akTuBauumen, Tak u 6e3 Hee, HE0GX0AMMO NPOBOAUTL [1OMOMNHUTENBHOE
uccrneagoeaHue 6e3 akTuBauuMn C HenpepbIBHON WHKyGauuel B TedeHUe BPEMEHU C Hayana otbopa Knetok,
paBHOro NpumepHo oT 1,5 A0 2-KpaTHON ANUTENLHOCTU HOPMAarbHOIO KIETOMHOrO uMkna. PekoMeHayemble

rpacpumkun 06pabotkm npusegeHsl B Tabnuue 3.
CneayeT ucnonb3oeatb 4yOnupyrowme KynbTypbl NpU KaXaoi KOHLEHTPALMK, YTO TaKXke HACTOATENbHO
pekoMeHayeTcs AN KYNbTYP OTPULLATENbHOMO KOHTPOSA U KOHTPOSA C pacTBOPUTENEM.

Tabnuya 3 — PekomeHayemble rpacpukn obpaboTku

KneTku +S9 89 S
(kopoTkoe Bo3fencTBue) (AnuTenbHoe Bo3aemncTBME)
o Q|- ObpaboTka oT 3 g0 64 B |- ObpaboTka oT 3 40 64. |BapuaHTA: BapwuaHT B:
5, *:>), npucytcTeum S9. - YganeHue cpefbl obpa-|- obpaboTtka B TeyeHue |- obpaboTka B  TeuyeHue
Z3g - Ypanexnne S9 u cpegbl | 60TKM. 1,5—2-kpaTHoro Hop- | 1,5—2-kpaTHOro HopmMarnbHO-
27 2 [ o6paboTku. - [obaBneHne  cBexel | ManbHOro KINETOYHOrO | ro KIETOMHOIo LUKIa;
e 5 E - JoGaBneHne  cBexell | cpeabl 1 cytoB. uMkna B MNPUCYTCTBUM |- yaaneHue  Uccrefyemoro
5 2 8 | cpeabl 1 cytoB. - Cbopnocne 1,5—2-kpart- | cytoB; obpasua;
£ z @ |- C6opnocne1,5—2-kpaT-| HOro HopMmarbHOro Kne-|- c6op B KOHLUe nepuoja |- AobaBneHne ceexeil cpefbl
3 E 'S | HOro  HOpManbHOrO  Kre- | TOMHOro LuKna Bo3feiicTBuUA u cytoB;
g’ 5 §‘ TOYHOrO LMKNa - cbop nocne 1,5—2-kpaTHo-
= z ro HOpPManbHOro KNETOYHOro
S uukna
- ObpaboTka oT 3 06 4B |- ObpaboTka oT 3 A0 64. |BapuaHTA: BapwuaHT B:

< g |npucytctBun S9. - YpaneHue cpepbl obpa- |- o6paboTka B TeyeHue |- obpabGoTka B TeqeHue
SO [-VYpaneHne S9 un cpeabl | 6oTkM. 1,5—2-kpaTHoro Hop- [ 1,5—2-kpaTHoro HopMasnbHO-
= £ | o6paboTkm. - fobaeneHne  cBexeil | ManeHoro KNETOYHOrO | ro KNETOYHOro LMKNa;
%%’:3 - JoGaBneHne  ceexell | cpeabl. Lukna; - yaaneHue ncenegyemMoro
R % cpeabl. - C6opnocne1,5—2-kpat- |- cbop B KoHUe nepuoaa|obpasua;
e - C6opnocne1,5—2-kpaT- | HOro HopManbHOro Kre-|Bo3feicTBus - JobaBneHune cBexell cpefbl;
élg HOro HopManbHOro Kre-|TOYMHOro Lukna - cbop nocne 1,5—2-kpaTHo-

© | TovHoro uMkna ro HOpMarnbHOrO KMETOYHOIro

yukna

[a3oBble UMW METyYne BELLECTBA AOMKHbI UCCNEAoBaTh HAANEXALWMMM METOAAMMU, TAKUMM Kak B 3a-
KPbITbIX KyNbTyparnbHbIX cocyaax.

8.4.2 COOp KNeTOK U NPUroTOBIIEHUE NpenapaTos

MoAaroToBKa KNETOK MOXET BKoYaTh MMNOTOHMYECKYIO 00paboTKy, HO 3TOT 3Tan Heoba3aTeneH, ecnu ra-
paHTUPOBaHO afleKBaTHOE pacnnacTbiBaHWe KNETOK. LiuTonnasma kneTok AomkHa ObiTb CoxpaHeHa ans obHa-
PY>XEHWUA MUKPOSiAEpP U (B METOAE C BNIOKOM LMTOKMHE3A) HAAEXHON ASHTUMDUKALUKN ABYXbAAEPHDbIX KIETOK.

Mpenapatbl MOryT ObITb OKpaLUEHbl Pa3NUYHbIMU METOAAMU, TAKUMK KaK [MM3a, unu pnyopecueHTHbI-
Mu OHK-cneymdunyHbIiMKU Kpacutenamum, korga aptedaktbl, MOMyYeHHbIE NPU UCNONb30BAHUKN KPACUTENS, HE
cneuudunyHoro ana OHK, MoryT 6biTb MCKNIOYEHBI. AHTUKMHETOXOPHBbIE aHTuTena, FISH ¢ naHueHTpoMepHbI-
mMu 3oHgamu JHK unu nogrotoeneHHble in situ naHueHTpomep-cneunduyHbie NpanMepbl MOryT ObiTb UCNONb-
30BaHbI ANA naeHTuduKkauum cogepxaims (XpoOmMocomMa/XpoMOCOMHbIV (pparMeHT) MUKposiaep.

8.4.3 AHanus

Bce npenapatbl 4OMKHBI ObITh HE3aBUCUMO 3alLnppoBaHbl Nepes MUKPOCKONMYECKUM aHanm3oMm. B ka-
YecTBe anbTepHaTUBLI 3alMdpPoBaHHbIE 00pa3sLbl MOXHO aHanM3upoBaTh, UCMONb3Ysl YTBEPXKAEHHYIO aBTO-
MaTU3NPOBAHHYIO NPOTOYHO-LIMTOMETPUYECKYKO CUCTEMY UM CUCTEMY aHanM3a M300paXKeHn.

B kynbTypax, o6paboTtaHHbix cytoB, KONMYeCTBO MUKPOsiAEp AOMMKHbI NOACYUTLIBATL NO MEHbLUEH Mepe
Ha 2000 aByxbAAEPHbLIX KNETOK HA OAHY KOHLEeHTpauuto (kak MuHMMyM 1000 ABYXbSAAEPHBLIX KNETOK HA KyTb-
TYpPY, ABe KYNbTYpbl Ha KOHUEeHTpaLmio). [py NCnonsL30BaHUM OAHOM KYNLTYPbI N0 MeHbLueil Mepe 2000 ABYXb-
AOEPHBbIX KNETOK Ha KOHLEHTPaLMio AOKHbI OblTb MoAgcqMTaHbl. ECrin AnA noacyeTta Ha Kawaylo KOHLEH-
Tpauuio B Hanuyuu 3HauntenbHo MeHee 4yem 1000 unu 2000 ABYXbAAEPHLIX KMETOK HA KYyNbTypy Npu UC-
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MOMb30BaHMWN O4HOW KYNbTYpPbl M €CMU 3HAYMTENBHOTO YBENMYEHUA KONMMYECTBA MUKPOSAEP HE OBOHapyXeHO,
9KCNEePUMEHT CreayeT NOBTOPUTL, UCMOMb3YS MO BO3MOXHOCTM GonbLUee KONUYECTBO KIETOK UMM MeHbLune
KOHLIEHTpaLMM TOKCUYHOTO areHTa. Heobxoaumo npocneaunTb, YToObl NOACHET HE YYUTLIBAN ABYXbAAEPHbIE
KMNEeTKW C HenpasuIbHbIMKA (POPMaMm uUnu ¢ GOMbLUIOK pasHULEl B pasMepe MexXay ABYMA AAPaMU; TAKKE HE
cnegyet nyTatb ABYXbAAEPHbIE KMETKM C NIOX0 pacniacTaHHbIMU MHOTrosAepHbIMU KneTkaMmu. Knetku, co-
aepxaiume bonee AByxX OCHOBHBIX iA€EP, HE CNeayeT aHanM3MpoBaTb HA NPEAMET MUKPOSAEP, TaK Kak ucxoa-
Has 4acToTa MUKPOSIAEP B STUX KNETKAxX MOXET ObITb BbiLLe. [104CHET OAHOSAEPHBIX KNETOK NPUeMnem, ecnu
NpPOAEMOHCTPUPOBAHO, YTO TECTUPYEMbI 0Bpa3eL NpensATCTBYET aKTUBHOCTU CytoB.

B npobax KneTouHbIX NUHWit 6e3 0BpaboTku cytoB Mukposiapa AomiHbI ObITb NOACHMTAHBI NO MEHBLLUEH
mMepe B 2000 ABYXbSAAEPHbIX KNETKAX HA KOHLEHTpaumio (kak MUHUMYM 1000 ABYXbSAAEPHbIX KMETOK Ha KyJb-
TYPY, ABE KYNbTYPbl HA KOHUEHTpaumio). MNpu ncnonb30BaHUK TONbKO OAHOW KYNbTYPbl HA KOHLUEHTpaLUmio no
MeHbLuen mepe 2000 AByXbAAEPHbLIX KNETOK AOMKHbI ObITb NOACHUTAHBI HA 3TY KyNbTYpY. MNpu ncnonb3oBaHuu
cytoB Heobxoaumo onpeaenuTb CBPI nnu Rl ang ouexku nponudepaumm KneTok nocpeacTBoOM Kak MUHUMYM
500 KneToK/KynsTypy.

8.5 [laHHble U OTYETHOCTb

8.5.1 O6paborka pe3ynbLTaTtoB

Ecnu npumMeHsioT meToa OnoKMpOBaHMA LUTOKMHE3Aa, TO NPU OLEHKE MHAYKLUMM MUKpOsAep CUMTalor
TONbKO OTHOCUTENbBbHOE KONMUYEeCTBO ABYXbAAEPHBLIX KNETOK C MUKPOAapaMK. HOACHGT Konu4yecrtBa KINeToK C
OZHUM, ABYMS Unn 6onee MUKPOSiAPaMM MOXET OblTh NOMIE3EH, HO HEe 0bsA3aTEneH.

[ormxHel ObITb ONpeaeneHbl O4HOBPEMEHHbLIE U3MEPEHUA LMTOTOKCUYHOCTU W/MMU LIUTOCTATUMHOCTH
Ansa scex 0O6paboTaHHbIX KYNbTYp U KOHTpOnen ¢ pactesoputenem/pasbasutenem. HeoGxoaMMo BbIYMCIUTL
CBPI (unaekc nponudepauuu npu 6noke unutokmHesa) unu Rl (MHaekc pennukauum) ans Bcex obpaboraH-
HbIX U KOHTPOSbHbIX KYNbTYP B KAYECTBE U3MEPEHUN 3a4ePXKKU KNETOYHOro LMKNna npyu NpUMEHeHUM MeToaa
6nokupoBaHusi uMTokuHesa. Mpu otcyTcTBUM CytoB cneayet ucnonb3osars RPD (oTHOCUTENbHOE yaBOEHUE
nonynauuun), unn RICC (OTHOCMTENbLHOE MOBbLILLEHWE KONMYECTBA KNETOK), unu Pl (vHaekc nponudepauun).
JomkHbl BbITh NPefOCTaBNEHbI AAHHbIE MO KAaXA0W KyNbTYype U BCE AAHHbIE AOIDKHbI ObITb AONONMHUTENLHO
CYMMUPOBAaHbI B hopme Tabrmupl.

He cywectByet TpeboBaHWA AN NOATBEPXKAEHUS YETKOTO NONOXUTENLHOTO UK OTPULIATENBHOTO OTBE-
Ta. HeogHO3HaYHble pe3ynkTaThl AOMKHbI ObITh YTOUHEHBI B AANbHEWLLNX UCCNEeA0BAHUAX, NPEANOYTUTENLHO
MCnonb3yss Moaudukauuio ycrnosuii akcnepumeHtTa. HeobGxoaMMoCTb NOATBEPXKAESHUA OTPULIATENbLHBLIX pe-
3ynbTaToB o6cyxaanacb paHee. B nocneaytolumx UccrneaoBaHUsX Cneayet yuuTbiBatb mogudpukauuio na-
paMeTpoB UCCNEeAOBaHUA ANA pacLUMpeHus guanasoHa OLeHUBaeMbIX yCnosuin. MNapaMeTpel uccneaosaHus,
KOTOpbIE MOTYT BbITb MOAMPMLMPOBAaHbI, BKITIOYAIOT pacnpeaeneHue KOHUEHTpaUmMin u ycnosusa metabonuye-
CKOI aKkTuBauuu.

8.5.2 OueHka u UHTepnpeTauua pe3ynsTraToB

He cywectByet Tpe6oBaHWsA AN NOATBEPXAEHUS YETKOTO NONIOXUTENBHOTO UK OTPULIATENBHOTO OTBE-
Ta. HeogHo3HayHble pesynsTaTbl MOryT ObITb YTOUHEHBI NyTEM aHanu3a apyrov 1000 KNeTok u3 BCEX KYNbTYp.
Ecnu aTOT nogxoA He NPOsICHAET pesynbrar, Heo6xoAMMO NPOBOAUTL AanbHeNwee uccneaosaHue. B nocne-
AYIOLMX SKCNEePUMEHTaX CneayeT paccMoTPeTb MoAUMMKALIMIO TapamMeTPoB UCCNEA0BAHNSA, N0 BO3MOXHOCTH
B PacCLUMPEHHOM UNK CYXXEHHOM Auana3oHe YCNOBUM.

CyLecTBYET HECKOMNBKO KPUTEPUEB ANA ONPEAENEeHUA MONOXUTENBHOTO pesynbrara, Takux Kak yBenu-
YeHKWe YacTOoTbl KNETOK C MUKPOAAPamMu, CBA3AHHOE C KOHLEHTpaLumen Tectupyemoro obpasua, unm ctatuctu-
YeCKW 3HAYMMOE YBENMYEHME KONUYECTBA KIETOK, coaepalumx mukposapa. B nepsyio ouepeab Heo6xoaumo
YyUYUTBIBATb BUOMOMMYECKYIO 3HAYMMOCTL pe3yrbTaToB. PacCMOTpeHMEe AaHHbIX O TOM, HAXOAATCA Nu Habnioaa-
eMbl€ MOKa3aTenm BHYTPU UMK BHE AuanasoHa UMEeloLerocs NCTopUuYecKoro KOHTPOns naboparopum, MOXeT
MOMOYb NPU OLEHKE BMONOrMYECKON 3HAUMMOCTH OTBETA. [TONOXKMTENbHBIE Pe3ynbTaThl MUKPOSAEPHOTO TecTa
in vitro 03Ha4aloT, YTO TECTMPYEMBI 0GpaseL MHAYLMPYET XPOMOCOMHbIE Pa3pbiBbl UM NOTEPU B KYIILTUBUPY-
eMbIX KNeTkax mnekonuTatowmx. OTpuuaTenbHble pe3ynsTaTel 03HAYaloT, YTO B YCNOBUAX NPOBEAEHHOTO AKC-
nepumMeHTa TecTupyemelin obpasel He UHAYLMPYET XPOMOCOMHbIE Pa3pbIBLI UM NOTEPU B KYNLTUBUPYEMbIX
COMaTUYECKUX KNETKaxX MMEKOMUTAIOLLMX.

8.5.3 OtyveT 06 uccnegoBsaHum

Otyet 06 nccnenoBaHMy AOMKEH BKIIOYATL CHEAYHOLLYI0 MHDOPMAaLUIO:

a) uccrneayemblii o6pased;:

1) uccnegyemble MEOULMHCKOE M3aenume, KOMNOHEHTbI UM MaTepuarnbl,
2) naeHTUdUKaLMOHHbIE AaHHbIE U HOMep CAS, ecnn n3BecCTeH,
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3)
4)
3)
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dmsndeckas npupoaa u YNCToTa UCCneayeMbIX MaTepuanos, €CMM U3BECTHSI,
hU3NKO-XMMUYECKUE CBOWCTBA, PENEBAHTHBLIE K NPOBEAEHUIO UCCNELOBAHMS,
cTabunbHOCTb Mccneayemoro obpasua, ecnm U3BecTHa,

6) AaHHbIe O CTEPUNBHOCTH,

7

onucaHue noAroToBKM nccrneayemoro oGpasua, Bkrodas 060cHOBaHKE BeiGopa meToaa, pacTeo-

puTens U yCrioBui NpuroToeneHus obpasua,

8)

onucaHne U3NYECKUX XapakTEPUCTMK MccreayeMoro obpasua, Hanpumep Npo3paYHoCTb, LiBET

N Hann4ne 4yacrtuu,

9)

MHdJOpMauMﬂ 0 ANUTENbHOCTM U3MEPEHHOW 3KCTPaKUUW U BPEMEHM, MPOLUEALLEro MeXxay npu-

rOTOBNEeHnem o6pasua 1N ncnonb3oBaHnem B nccnegoBaHuu,
b) pactBopuTtens/pasbaButens:

1)
2)
N3BECTHBI;

o6ocHoBaHKe BbiGOpa pacTeopuTens/pasdasuTens,
pPacTBOPMMOCTb U CTabMNbLHOCTL UCCneayemoro obpasua B pacrtBopuTene/pasbaButene, ecnm

C) KNEeTKu:

1)
2)
3)
4)
5)
6)
7
8)

TUN U UCTOYHUK KNETOK,
0C0oBGEHHOCTW KapuoTUna u NpUrogHOCTb UCMONb3yeMOro TUNa KNeTok,

OTCYTCTBUE MUKOMMA3MbI, ECIIN MPUMEHUMO,

MHpOpMaLUA O ANUTENBHOCTM KNETOYHOTO LMKNa,

oM JJOHOPOB KPOBW, UCMOTMb3yeMbI€ LIENbHAsA KPOBb UMW OTAENEHHbIE MMMAOLUTBI, MUTOTEH,
YUCNO NaccaKeil B Cryyae UCMONbL3OBaHUS,

METOAbI NOAAEPHKAHNS KINETOUHBIX KYNLTYP, €CNU NPUMEHNMO,

MOAanLHOE YMCIIO XPOMOCOM;

d) ycrnoeus uccrnegoBaHus:

1)
2)

METOA NOAFOTOBKU uccneayemoro o6pasua ¢ 060cHoBaHMeM BbIGOpa MeToaa,
o0b6ocHoBaHME BbIGOPa KOHLEHTPALMI U KONUYECTBA KyNbTYP, BKMIOYAs, HAaNpUMep, AaHHbIE O Lu-

TOTOKCUYHOCTU U OrpaHU4YeHunsa pacTtBOPpUMOCTU, NPU HANU4UNn,

3)
4)
5)
6)
7
8)
9)

COCTaB cpefbl, kKoHUeHTpauus CO,, B criyyae onpeaeneHus,

KOHLIEHTpaLusi TeCTUpPyeMOro obpasiia unm aKCTpakTa,

o6beM pasbasutens n 4ob6aBNeHHOro TeCTUpPyeEMOro obpasya unu aKCTpakTa,
Temneparypa uHkybauuu,

BPEMS MHKyDauuu,

ANUTENbHOCTL 06paboTKU KYNbTYPbl,

NMOTHOCTb KNETOK NP BbICEBAHUM, NMPU OLIEHKE,

10) uHpopMaLMA 0 NOCTaBLUUKE U KOHTPOre kayecTsa S9 (T. . MeToA NPUroTOBNEHUS, LUTAMM IPbl-
3YHOB, KOHLEHTpaLma nHaykropa P450 n 1. 4.) AomkHa ObITh OTpaXkeHa J0KyMeHTansHo. Ecnu S9 npurotoBnex
13 COBCTBEHHBIX MCTOYHUKOB, TO UCTOYHWUK U METOA NPUIOTOBNEHMUS AOMKHbI ObITh OTPAXKEHBI AOKYMEHTANbHO,

11) Tvn 1 cocTaB CUCTEMbI METAOONMYECKON aKTUBALIMM, BKITIOYAA KPUTEPUIA NPUEMNEMOCTH,

12) NONOXWUTENBHLIA U OTPULLATENbLHbIA KOHTPOMMU,

13) MeTOoabl NPUTOTOBNEHMSA NPENaparos,

14) KpuTepuit noacyeTa MUKpPoOsiAEp,

15) KONUYECTBO aHaNM3UPOBAHHbIX KIETOK,

16) MeToabl UBMEPEHUS TOKCUYHOCTH,

17) KpUTepum pacCMOTPEHUs WCCMNEeAOBaHUN Kak MONOXUTENbHbIE, OTPUUATENbHbIE UMK
HEOAHO3HaYHbIE;

€) pesynbrarThi:

1)
2)
3)
4)
5)
6)
7

Hanuyue TokCcMYHOCTU, Hanpumep CBPI, RI, RICC, RCC,

Hanuyue npeyunuraTa,

AaHHble no pH 1 ocMonapHOCTU cpeabl 06paboTku, ecnm onpeaenexsl,

KONMWYECTBO KNETOK C MUKPOsApamMu ANs Kaxaon o6paboTaHHON KynbTypbl M KOHTPOISA,

[aHHble «403a—OTBETY B Cly4ae onpeaeneHus,

CTaTUCTUYECKUI aHanu3, Npu Hanu4uu,

[JaHHble oTpuuaTensHoro (pactsopuTenb/pa3baBuTent) U NONOXMTENBHOTO KOHTPOMNA NPOBEAEH-

HOro 3KCnepumMeHTa,
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8) ucropuyeckuii naGopaTopHbIii OTpuLUaTenbHbIN (PacTBOpUTENbL/pa3baBuTENb) U NONOXUTENbHbIN
KOHTPOMb C yKa3aHWeM AManasoHOB, CPEAHUX 3HAYEHUI U CTAHAAPTHLIX OTKITIOHEHWUN;
f) obcyxaeHue pesynsraTos;
g) 3aKno4eHue.

9 MeTton OUEeHKM in vitro reHHbIX MyTaUuiM Ha KrneTKax MIeKonuTaoumnx
C UCNONb30BaHUeM KneTok nuMmdomel (L5178Y) mbien

9.1 OO Me nonoxeHuUs

MeToa OLEHKM in Vitro reHHbIX MyTauuii Ha KNeTKax MIeKonuTaioLLmX ¢ UCMONb30BaHMEM KNETOK numdo-
Mbl (L5178Y) Mbiweit (L5178Y — kneTku TUMMAMHKMHA3b! (TK)*) aganTuposaH Ans MeANLMHCKUX U3Aenuii,
nyTu ucnons3osaHnss OECD 476 [5]. B TecT-cucreme Ans OLEHKA FeHOTOKCMYECKOro noteHunana meauuuH-
CKMX M3aenuin moryt BbiTb MCNONbL30BaHbI MEAULIMHCKOE(MI) n3genue/Marepuar, unu 3KCTpakTbl U3 Meau-
LMHCKOro usgenus/marepuana, Unu aKCTparupoBaHHbie U BbIMapeHHbIe 0CaAKu U3 MEAULMHCKOro usaenus/
maTtepuana, unm XumMmM4ecKkme BeLLEecTBa.

Mpu ncnonbL30BaHUM ABYX IKCTPAKTOB FEHOTOKCUYECKMI NOTEHLMAan Kaxaoro aKCTpakra AomkeH ObiTb
OLIEHEH B COOTBETCTBUM C AAHHBLIM pa3aenom. Knetku, nueHHble TuMuanHknHasel (TK) Bcneacrene myrauum
TK*~— TK™/~ pesucTeHTHbI K LMTOTOKCUYECKMM ScdhdpekTaM aHanora nupuMuauHa Tpudptpotummauna (TFT).
Knetku, umerome TMMUAUHKMHA3Y, YyBCTBUTENbHbI K TFT, 4TO BbI3bIBAET UHIMOUPOBAHUE KNETOYHOTO METa-
6onuaMa u npekpaLLaeT ganbHenLee KneTodHoe geneHune. Takum oOpasoM, MyTaHTHbIE KNETKM MOTyT pas-
MHOXaTbCsl B NpUCyTCTBUKU TFT, B TO BPEMSA KaK HOpMarnkbHbIE KIIETKU, coaepxaLime TUMUAUHKMHASY, HE MOTYT.

9.2 Mpenaparbl

9.2.1 KneTtku

B 3TOM MCCNEAOBaHUM UCMOMNb3OBAHBI CYOKMOHbI KINETOK MbILUMHON nuMdpombl — L5178YTK*~. Ons
obecneyeHnss UAEHTUYHOCTW U aAEeKBaTHON NPOM3BOAUTENBHOCTU KINETOYHBIX NIMHUI TAKUMU METOAAMM, KaK
YYBCTBUTENMbHOCTb K XMMWYECKUM MyTareHam, BbICOKas 3P(PEKTUBHOCTb KIIOHUPOBAHUA, CTABUNBbHAA CNOH-
TaHHas YacTtoTa MyTauuu WU KapMOTUNUPOBAHUE, AOMKHbI ObiTh MPUHATLI COOTBETCTBYIOLLME MEPbI KOHTPO-
ns Ka4yecTsa.

Knetku fomkHbl ObiTb NPOBEPEHBI HA NPEAMET KOHTAMUHALMWU MUKONIA3MON U HE UCTIONbL30BaTLCA NpU
KOHTamuHauun. Heo6xoanmMo onpeaenuTb KOHLEHTpaumio S9, uCnonb3yemyio Npu UCCneqoBaHum.

SKCNEPUMEHT AOMKEH ObITb CNMaHUPOBaH C 3apaHee OnpeaeneHHbIMU YyBCTBUTENBLHOCTLIO U 00be-
MoM. KonuyectBo Mcnonb3yembiX KNETOK, KYSbTYp M KOHLEHTpauuii uccnegyeMmoro obpasua unm akcrpakra
JOMKHO COOTBETCTBOBATL TUM OnpeAeneHHbIM napamMerpam. MUHUManNbLHOE KONMYECTBO XM3HECNOCOOHbIX
KNETOK, BbhKMBAKOLWMX Nocne obpaboTKM Ha KaXKaon cragum Tecta, AOIMKHO ObiTb OCHOBAHO HA CMOHTAHHOM
yacrore mytauuun. O6LIen pekoMeHZaUmner ABNSAETCS UCNONb30BAHUE TOTO KOMMYECTBA KIETOK, KOTOpoe no
MEHbLLEW Mepe B AeCATb Pa3 NPEBLILLAET YaCTOTY CMOHTAHHLIX MYTaLMiA.

9.2.2 Cpepabl U yCnoBus KysibTUBUPOBAHUA

Kak cpeaa RPMI-1640, Tak n cpeaa duwepa ana nerikeMmyIeCcKkux KIeTok MbILLEN YyCNeLHO UCNOMb30Ba-
nuck ¢ MLA. Oco6eHHO BaXHO, YTOObI YCNOBMS KYNLTMBUPOBAHUA 0BecrneunBany onTMMarnbHblil POCT KNETOK
B NepUOL 3KCNPECcCHUmn 1 crnocobHOCTb POPMUPOBATL KOMOHUM KaK MYTAHTHBIX, TaK U HE MYTAHTHBIX KIETOK.

OcmonspHocTb U pH cpeabl AOMKHBI ObITb B (hU3MONOrMyeckom auanasoHe.

9.2.3 MNpuroroBneHune KysbTyp

KneTku, oToOpaHHbIe U3 UCXOAHbLIX KYNBTYP, BbICEBAIOT B KYNbLTYPanbHYIO cpeay U UHKYOUpyIoT Npu TeM-
neparype 37 °C. Npoueaypy o4uLLIEHWA NPOBOANAT B nocneayowmx Aea AHs. Knetku cHadyana obpabarbiBaior
pacrtsopom THMG (TUMWUAMWH, TMMOKCAHTUH, METOTPEKCaT, MULMH) eXEHeAerNbHO AN OYUCTKU KYmbTypbl OT
CMOHTAHHbIX MYTaHTOB TK~'~, ¢ ucnonb3oeannem THG Ha CneayoLwmin AeHb.

9.2.4 MeTabonuyeckana akTuBaLusa

TecTupyemsliii obpaseL, JOMMKEH BO3AENCTBOBATL HA KMETKM KAk NpU Hanmu4uu, Tak U B OTCYTCTBUE CO-
OTBETCTBYIOLLEN CUCTEMbI METAOONMYECKON akTMBaummn. Hanbonee 4acTo MCNonbL3yemMon CUCTEMON SBMSETCA
JOMONHEeHHasa KohakTopoM NOCTMUTOXOHAPUaNbHasA dpakumsa S9, NPUIrOTOBMEHHAA U3 NEYEHU TPbI3YHOB, 00-
paboTaHHbIX PEPMEHT-UHAYLIMPYIOLLMMU areHTamu, TakumMm kak apoxnop 1254 nnu kombuHaumsa eHobapbu-
ToHa u B-HadbTodhnaBoHa. MOCTMUTOXOHAPUANbLHYIO hpakLmMio, Kak NPaBuUIo, MPUMEHSIIOT NPU KOHLIEHTpaUMsx
B AnanasoHe ot 1 % 10 10 % 06bEMHON AOMM B KOHEYHO UccrieayemMoii cpeae. Beibop u cocTosiHue CUCTEMbI
MeTabonMyecKkon akTusauuyM MOryT 3aBUCETb OT Kracca MccrnegyeMoro XMMM4eckoro sewuectsa. B HekoTo-
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PbIX Cry4asx MOXET MOHaA00MTLCA UCMONb30BaTL Boree Yem OAHY KOHLEHTPALMIO NOCTMUTOXOHAPUANBHO
dpakuymu.

MHdopmMauus o nocrasLiuke U KOHTpone kadyectsa SO (T. €. METOA NPUIrOTOBMNEHUS, NIMHUA TPbI3YHOB,
KOHUEeHTpauua uHaykropa P450 u 1. 4.) AomkHa ObiTb OTpaXKeHa AOKyMeHTanbHo. Ecnu S9 rotoBsiT B C00-
CTBEHHOI naboparopun, TO UICTOMHUK U METOA MPUrOTOBMEHMUS AOMKHbI ObITh OTPaXKEHbI AJOKYMEHTAIbHO.

Bydep n KOHUEHTpauum KOMMOHEHTOB JOMXKHbI ObITb TaKkke OTpaXeHbl 4OoKyMeHTanbHo. MpocToe uc-
KrnoYeHne KOMNOHeHTa cMecu S9 He PEKOMEHAYETCA NPU OTCYTCTBUM CUCTEMbI METAOONMYECKOW akTUBaLMH,
TaK KaK pasnuyaoLmecss 00bembl UBMEHAT UCCNEAYEMYIO 403y coeauHeHus. CMeck S9 aormkHa GbiTh 3ame-
HeHa noaxoasimm Bydepom Unm KynsTypansHoWi Cpeaoi.

9.2.5 MoaroTroBka uccriegyemoro odpasua

BeiBop cnocoba noarotoBkn obpasua Ans mnoboro MeguLUHCKOTo U3aenus OMKeH yYuTbIBaTb XMMUYe-
CKMI COCTaB n PU3UKO-XMMUYECKME CBOMCTBA Marepuana unum Matepuanos, UCNOMb3yeMbIX B MEAULUHCKOM
uzgenuu. Mpu npurotoBneHun obpasua crnegyer pykooacTeoBartbes I1SO 10993-12. [lononHUTENbHAsA WH-
dopmauyus npusegeHa B npunoxeHuu A 1ISO 10993-3:

- MEAULIMHCKUE U3ENUA WU Matepuarnbl, KOTopble MOryT ObiTb pacTBOPEHbLI UMM CyCNEHAUPOBaHbLI B
pacTBopuUTEne, UCNOMb3YIT HENOCPEACTBEHHO B KAYECTBE TECTUPYEMbIX 00pa3LIOB (CM. NPUNOXeHue A, Me-
Toa A, ISO 10993-3);

- MeAWULMHCKME U3aenusa unu marepuarnsl, KOTOpble HE PacTBOPUMbI B pacTBopuTene, MoryT ObiTb UC-
MblTaHbl C UCNOMb30BaHWEM 9KCTPAKTOB B KayecTBe TeCTUPYyeMoro obpasua. Bbibop METOAOB aKCTpakuuu
3aBUCUT OT NMPOLIEHTHON J0MW 3KCTparmpyemblxX BELLUECTB, NOMYYEHHbIX U3 uccnegyemoro obpasua (Cm. npu-
noxexnue A, metogbl B u C, ISO 10993-3).

Mcenegyemble 3KCTPakTbl AOMKHbI ObITb UCMONbL30BaHbLI B TEYE€HNEe 24 Y Mocne NPUroToBNEHUs. JKC-
TPpaKTbl AOKHbI ObITb UCMOMb30BaHbI, €CNU BO3MOXHO, HE3aMEeANMTENbHO MOCNEe NPUroTOBNEHUS ANs npe-
JoTBpaLLeHusa aacopbuun Ha CTEHKaxX €MKOCTU ANA SKCTPaKuMM Unm apyrux u3aMeHeHuin B cocrase. Ecnu
JKCTpaKT XpaHuTca Gonee 24 4, HeoOGX0ANMO MOATBEPAUTL CTAOUMBLHOCTL U FTOMOTEHHOCTb SKCTpaKkTa npu
YCINOBUSIX XPaAHEHUS.

9.3 YcnoBusa uccnegoBaHuaA

9.3.1 PacTtBoputenbs/Hecyuan cpeaa

Pacteoputene ana nccnenosaHust A0SMKEH ObITb BbIOpaH B cootBeTcTBMM C 1ISO 10993-12 unu npuno-
»eHneM A [SO 10993-3 n 6bITb COBMECTUMBIM, T. €. HE JOJDKEH BIUSITb HA BbDKMBAEMOCTb DaKTepuil u akTuB-
HOoCTb S9. Ecnum ncnonb3yloT Manou3BeCcTHbIE PAaCTBOPUTENM, WX BKITIOYEHUE [OIDKHO ObITb NOATBEPXKAEHO
AaHHbLIMU, YKa3bIBAIOLUMMKU HA UX COBMECTUMOCTb.

9.3.2 Uccneayemble KOHLEHTpaLMKN

YuutbiBa€MbIMU KPUTEPUSMU MPU ONPEeAEneHun MakCUMarnbHOW KOHLEHTPauuMu SIBASIOTCA LUTOTOK-
CMYHOCTb, PACTBOPUMOCTb B CUCTEME UCCNEA0BaHUs, UsMeHeHUs pH U 0CMONAPHOCTb. LIUTOTOKCUYHOCTD
AomkHa ObiTh onpeaeneHa B OCHOBHOM UCCNEA0BAHMM Kak C CUCTEMOI MeTabonmueckoi akTuBaLuu, Tak U
6e3 Hee Npu UCNONb3OBAHUM HAANEXALLMX NPU3HAKOB LIENOCTHOCTU M POCTA KINETOK, TAKMX KaK OTHOCUTENb-
Has ahPEeKTUBHOCTb KNOHMPOBAHUSI (BLDKMBAHUE) UITM OTHOCUTENbHbLINM 06w pocT [11]. MoxeT ObiTb no-
nesHbIM onpeaeneHne LMTOTOKCUMHOCTU M PacTBOPUMOCTU B NMPeABApUTENLHOM uccneaoBaHuu. CornacHo
ISO 10993-12 npuemnemo uccneaoBaHue, B Xoae KOTOporo ncnosnb3ytot 100 %-Hblii SKCTPaKT UCCReayeMoro
obpasua, u ganbHenwee 4030BOE UCCNEN0BAHNE He ABNSieTCsl HeobxoaAuMbIM. B cOOTBETCTBUM C NpUIioxe-
HueMm A ISO 10993-3 HeoOXoaAUMO YyUUTbLIBATL CreayloLlee.

PekoMmengyeman makcumanbHasa uccnegyeMmas KOHUeHTpauua ByaeT 3aBuceTb OT u3bpaHHOro meroga
NpUroTOBNEHUA uccneayemoro obpasua:

a) AnA pacTBOPUMBIX HELMTOTOKCUYHBIX TECTUpPYEMbIX 00pasLioB (CM. npunoxexHue A, metoa A,
ISO 10993-3) pekoMmeHayemass MakcumaribHas uccrieyemasi KOHUEHTpauus coctaensieT 5 mr/mn unu
5 Mkn/mn. Ona HEUMTOTOKCUYHLIX TECTUPYEeMbIX 00pa3LiOB, KOTOPbIE HE PACTBOPUMbI NMPU KOHLEHTpaLuu
5 Mr/mn unu 5 mkn/mn, oaHa unu 6onee U3 ccneayeMbiX KOHUEHTPaUMin AOMKHbI ObITb HEPACTBOPUMbIMU B
KOHEUHON cMecn o6paboTku. TecTtupyembie 00pasLbl, YXKe SIBNSIOMECA UMTOTOKCUYHBbIMU B KOHLIEHTPALMSX
MeHee 5 Mr/Mn unu 5 Mkn/Mn, AomkHbl ObITb UCCNEAOBaHbl B KOHLIEHTPALUMUAX MEHEE LIUTOTOKCUMYHON. Npe-
LMNUTaT He A0SHKEeH MeLLaTh NOACYETY;

b) ana TecTupyembix o6pasUOB, NPUIOTOBIIEHHLIX B COOTBETCTBMM C npunoxeHuwem A, metog B,
ISO 10993-3 pekomeHayemas mMakCUManbHasa Uccrneayemasi KOHLEeHTpauusa cocrtaBnser 5 mr/mn, ecnu ato
BbIMOMHUMO. JNA HELUUTOTOKCUYHbIX UCCIeAyeMbIX 00pas3LOB, KOTOPblE HE PACTBOPUMbI NMPU KOHLIEHTpaLuu
5 mr/mn, unu 5 mkn/mn, unu 0,01 M, ogHa unu 6onee u3 uccneayembix KOHUEHTPALMIA AOIDKHbI ObITb Hepac-
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TBOPUMbIMU B KOHEYHOI CMecu 00paboTku kneTok. TecTupyemsie 06pasupl, ke ABNSIOLUECH LIMTOTOKCUYHbI-
MM B KOHLEHTpaumsx MeHee 5 mr/mn, 5 mkn/mn unun 0,01 M, omkHbI GbiTb UCCNEAOBAHbI B KOHUEHTPaLMAX
MeHee LIMTOTOKCUYHOMN. [Npeuunurar He AOMMKEH MeLlaTh MOACUETY;

C) Ansi TecTupyeMbix 06pasLoB, B COOTBETCTBUM C npunoxeHuem A, metog C 1ISO 10993-3, pekomeHay-
€MOW MakcumarnbHOWN uccnegyemon koHueHtpauuen sisnsietcs 100 %-Hbll akcTpakT obpasua. [ina HeuuTo-
TOKCUYHbIX TECTUPYEMbIX 00pa3LIoB, KOTOpbIE HE pacTBOpUMbI pu 100 %, ogHa unu Bonee u3 ncenegyembix
KOHLIEHTpaLuii AomkHA ObITb HEPAaCTBOPUMON B KOHEYHOVN cmecn 06paGoTku kneTok. TecTupyemMblie 06pastbl,
YKe SIBMNAIOLLMECH LUTOTOKCUYHbIMU MeHee YeM 100 %, AormkHbI ObITh MCCNEAOBaHbI B KOHLEHTPALMAX MEHEE
LMTOTOKCUYHOM KOHUEHTpauuu. Mpeuunurar He AOMMKeH NPensATCTBOBATL MOACUETY.

EauHcTBEHHAA MakcumarnbHas 403a SIBNSETCA afeKBaTHON ANS HELUMTOTOKCUMYHbIX PACTBOPUMbIX 0caj-
KOB. [py¥ HANUYUM LIUTOTOKCUHHOCTU HEOBXOAMMO UCNOMNbL30BAaTh MO MEHbLUEN MEPE YETbIpe aHanNM3upyembix
KOHLEHTpaumu. [laHHble KOHLEHTPaLMM AOMKHbI BXOAUTH B AUANAa30OH OT MAaKCMManbHON A0 HEOONbLUION LUTO-
TOKCUMYHOCTU UMK 10 €€ OTCYTCTBUSL. 3TO 0ObLIYHO 03HAYAET, UTO UHTEPBAN AMANAa30Ha KOHLIEHTPALUIA AOIMKEH
ObITb B Npeaenax ot 2 A0 KopHs kBagpartHoro u3 10. Mpu makcumManbHOM KOHLEHTPaLUM Anst LUTOTOKCUYHBIX
ocagkoB Habnoaaercs npumepHo ot 10 % A0 20 % (HO He meHee yeM 10 %) OTHOCUTENBHOTO BbDKUBAHUS
(oTHOCUTENbHOW 9(h(PEKTUBHOCTU KITOHUPOBAHUSA) WUIIU OTHOCUTENBLHOrO 06Llero pocra. [N OTHOCUTENbLHO
HELUTOTOKCUYHBIX TECTUPYEMbIX 00pa3sLiOB MakCUMAanbHasA KOHLUEHTpauusl AOIDKHA COCTaBnATb 5 Mkn/mn,
5 mr/mn unu 0,01 M B 3aBMCUMMOCTM OT TOrO, Kakas U3 HUX SIBNSIETCA HaumeHbLlen. Mpu Takux o6cTosTenb-
CTBax nNpuemMnema eMHCTBEHHasi MakCuManbHas KOHLIeHTpauums.

[ns oTHOCMTENbLHO HEPACTBOPUMbIX TECTUPYEMbIX 00PAa3LIOB UMM 9KCTPAKTOB, KOTOPbIE HETOKCUYHbI MPU
KOHLEHTPaLMAX MEeHee YeM HepacTBOpMMAs KOHLUEHTpauusi, MakCMMasibHOM MCMNOMNb3yeMOn 40301 AOMKHA
ObITb KOHLEHTpauua bonee npeaena pacTBOPUMOCTM B KOHEYHOM KyNbTypanbHOW cpefe B KOHUe nepuojaa
o6pabotku. B otaenbHbIX cnyyasx (HanpuMep, Koraa TOKCUYHOCTb HabnaaeTcs ToNbLKO nNpu 6onee BbICOKOM
KOHLIEHTPaLumM, YEM HaVMEHbLLAs HEPaCTBOPUMMAs KOHLEHTPALMA) NpeanovTUTENbLHO uccneaosarb Gonee
YeM OAHY KOHLUEHTpaLuio C BUAMMBbIM NpeuunuTaTtom. MNMonesHo oueHnTb pacTBOPMMOCTb B Hayane u B KOH-
ue o6paboTku, Tak KaKk paCTBOPUMOCTb MOXET MEHATLCH B TEYEHUE BO3AEWCTBUS B CUCTEME UCCNENO0BAHUA
n3-3a HanU4us KNeTok, S9, CbLIBOPOTKU U T. A. HEpacTBOPMMOCTL MOXET ObiTb OOHapYXXeHA HEBOOPY>KEHHBLIM
rnasom. Mpeuunutar He AOMMKEH MeLaTh NOACYETY.

9.3.3 KoHTponu

COOTBETCTBYIOLLME NONOXUTENbHBIE U OTPULATENBHBIE (PACTBOPUTENDL UNKU pasbaBuUTenNb) KOHTPOMNU Kak
¢ MeTabonuyeckon akTueaumen, Tak u 6e3 Hee 4OMKHbI ObiTb BKITIOYEHLI B KAX/bIM 3KCNepMMEHT. B BapuaHTte
¢ MeTabonMyeckor akTMBaLuMen BeLWecTBO, UCNOMNb3yeMoe B Ka4eCTBE MONMOXUTENBHOTO KOHTPONS, [OJDKHO
AaTb MyTareHHbIl OTBET Npu [JaHHOW cucTemMe MeTabonuueckoii akTUBaLUK.

MpuMepsbl BELLIECTB NONOXKUTENLHOTO KOHTPONA BKNIOYAIOT crieayioLlee:

a) OTCYTCTBME 3K30reHHOW MeTabonM4eckon akTUBaLuu:

1) MetunmetaHcynobdoHat [Homep CAS 66-27-3];

b) Hann4ue 3Kk30reHHON MeTaboNUYECKON aKTUBaLnK:

1) uuknodochamug (MoHoruapar) [Homep CAS 50-18-0 (Homep CAS 6055-19-2)],
2) Genso(a)nupeH [Homep CAS 50-32-8] 3,
3) MetunxonaHTpeH [Homep CAS 56-49-5].

MoryT NnpUMEHATLCA Apyrue NoAxXoAsALIMe BELLECTBA AN NONOXUTENBHOIO KOHTpons. MpeanoyTuTensHo
paccMOoTpeThb B KAYECTBE MONOXUTENBHOMO KOHTPONA NPUMEHEHUE XMMUYECKUX BELLIECTB TOTO e XMMUYECKOro
knacca, npu ux Hanuuuu. OTBETbI NONOXMTENLHOTO KOHTPONA ¢ S9 M 6e3 Hee AOIDKHbI UCNONb30BAaTLCA ANA
NPUHATUA MEP KOHTPONS Ka4yecTsa U AN AEMOHCTPaLMN afeKBaTHOTO OOHAPYXXEHUS MarbiX KOMIOHUIA MYTaHT-
HbIX kneTok. Kaxaaa naboparopua A0MmKHA YCTAHOBUTL COOCTBEHHYIO 6a3y apXMBHBIX AaHHLIX CBOUX MOMOXM-
TernbHbIX U OTPULIATESbHBIX KOHTPoNen. OTpuuaTenbHble KOHTPONU, MHKybaLmoHHas cpeaa (cpeaa obpabotku)
KOTOPbIX COCTOUT TOMbKO U3 pacTBOpUTEnNs unu pasbaeutens, U UHKYOMPOBAHHbLIE TaK e, KaK U KNETOYHblE
KYNbTYPbl, AOMDKHbI ObITh BKIMIOUYEHbI B KKAO0M 3KcnepumeHTe. JJononHUTeNnbHO He0BX0AUMO TaKKe UCTNONb30-
BaTb HEOOPaBOTaHHbIE KOHTPONU, KPOME TEX CIy4aeB, KOrAa CyLLECTBYIOT UCTOPUYECKUE KOHTPOIM, IEMOHCTPU-
pytoLumne, YTo BbIOPaHHBI pacTBOPUTESNb HE UHAYLIMPYET NOBPEXOAIOLLMIA UM MYyTareHHbIi 3hdekT.

9.4 NpoBeaeHune nccnenoBaHus

9.4.1 O6wue nonoxeHus

LiuToTokCu4HOCTL AormkHa ObiTb onpeaeneHa AN KaXaoro MHAMBWAYaNbHOTO UCCNENOBAHUSA U KOH-
TPONbHOW KyNbTYypbl. [nsa Bepcun markoro arapa MLA 9T0, kak npaBuro, OCyLLECTBISIOT MyTEM OLUEHKU OT-
HocuTenbHOro obulero pocra konuyectea knetok (RTG), kKOTOpbii B OpUrMHaNbHOW Bepcun onucad B [11].
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OTO M3MEpPEeHUe BKIMIOYAET OLIEHKY OTHOCUTENLHOrO POCTa B CYCNEH3UN B TEYEHUE BPEMEHUW SKCNPECCUN U OT-
HOCUTESTbHYIO0 9PPEKTUBHOCTb KIIOHMPOBAHWSA BO BpeMs BbiGopa MyTaHTOB. MUKPONyHOUYHAA BEPCUSt METOAA
paspaboTaHa C UCNONb30BaHWEM OTHOCUTENILHOIO BbRkUBaHUA (RS) B Ka4eCTBE U3MEPEHUSI LUTOTOKCUYHO-
ctu. BennunHa RS onpeaeneHa OTHOCUTENbHOM 3¢PEKTUBHOCTLIO BbICEBAHUSA KAXA0MN KYNLTYPbl HE3amMeanu-
TenbHO nocne nepuoaa sosaencrTeus. RTG u RS sBNAKTCS pasHbIMKM ¢nocobamu OLEHKN LIMTOTOKCUHMHOCTH,
W, XOTA HE CYyLLeCTBYET AOCTAaTOMHOro 060CHOBaHUSA, YTO OAMH Cnoco6 ny4Lue Apyroro, BaXKHO, YTO OAMH W TOT
e ¢nocob OLeHKU LUMTOTOKCUMHOCTU MOXET ObITb MCMONb30BaH AnsA 06enx Bepcuin Tecta. Tak kak RS vawle
BCEro He U3MEepPSIOT B BEPCUM TecTa C MATKUM arapoM, a RTG usmepstoT B 06enx Bepcusx, pekoMeHayeTcs
ucnonb3osate RTG B Ka4ecTBe CTAaHAAPTHOIO N3MEPEHUS LIMTOTOKCUMHOCTU. STOT CNoCO6 OLEHKM LIUTOTOK-
CUYHOCTU MPUMEHSIOT KakK Ana onpeaeneHns anana3oHa KOHLUEHTPaUMiA, Tak U ANs YCTAHOBMNEHWUA HauBbICLUEH
KOHLIEHTPaLUum, UCNonb3yemMon Ans onpeseneHus NoNoXUTENBHOMo U OTPULATENBHOIO OTBETOB.

CyLuecTBYIOT AONOMHUTENbHbIE acnekTbl onpegeneHua RTG ans asyx MetogoB nposedeHus MLA.
B meToae arapa Ha KneTku BO3AEWCTBYIOT UCCNEeAYEMbIMU XMMUYECKMMU BELLECTBAMU; XMMUYECKOE BeLle-
CTBO YAansIoT LEHTPUAYrMPOBAHUEM U PECYCNEH3UPOBAHNEM B CBEXEN cpee. MepBbli NOACHET KNETOK Npo-
UCXOAMT NPUMEPHO Yepes 24 4 nocne Havana XMMU4YecKoro Bo3aencreus. B nepBbiit AeHb nocne o6paboTku
MAOTHOCTb KMETOK B K&XOI KYNsTYpPe PerynmpytoT, kak npasuno, He 6onee 0,2 - 108 unm 0,3 - 108 kneto/mn
cpenbl. OB6paboTaHHbIe KyMbTYpbl G NNOTHOCTSIMU MeHee 0,2 - 108 unn 0,3 - 108 knetok/mn cpeabl He pe-
ryfnupyloT, TaKk Kak 37O BbICOKas LUTOTOKCUYHOCTb, HE MO3BOMAOLLAA NPOBOAUTL NOMHLIN SKCNEPUMEHT ANA
noacyera MyTaHToB. [ns kaxaown obpabaTbiBaeMoii KynbTypbl ONPEAENSAOT OTHOCUTESbHbIN KNETOUHbIN POCT
(no cpaBHEHUIO C KOHTponem). Ha BTOpoi AeHb nocne 06paboTku NAOTHOCTb KNETOK B KyNbTYpe BHOBbL NOA-
CYMTBIBAIOT, PEryNMPYIOT U TOTOBAT K KMOHWPOBAHWIO ANA NOACYETA MYTAHTHBLIX KNETOK. Bbiuucnaor obwmin
ABYXOHEBHbIV CYyCMEH3UOHHbIN POCT KaXKAOW KyNbTYPbl U KaXayto 06paboTaHHYIO KynbTypy CPAaBHUBAIOT C KOH-
TponeM. 3TOT NoKasarenb Ha3blBalOT OTHOCUTENbHBLIM CYCNEH3UOHHbIM POCTOM (RSG). KynbTypbl KNOHUPYIOT
C CEeneKTUBHON cpenon u 6e3 Hee Ans noAcyeTa myTauuii U onpeaeneHus 4acToTbl MyTauuini (KONMYECTBO My-
Taumi Ha 108 KroHUpPyeMbIX KNeTok). OnpeaenstoT OTHOCUTENbHYIO 3 (EKTUBHOCTb BbICEBAHUS NS KAX0il
KYNbTYpbl (OTHOCUTENBHO OTPULATENBHOIO KOHTPONA) U YMHOXAIOT Ha RSG AnA nony4YeHUA OTHOCUTENBHOTO
obwero pocra (RTG).

Mpy¥ MUKPONYHOUHOM MeTode BO MHOrux naboparopusix nMoACYUTLIBAIOT KNMETOYHbIE KYNbTYpbl HEMo-
CpeACTBEHHO MOCIe BO3AENCTBUSA UCCTIEAYEMbIM XMMUYECKUM BELLECTBOM U PETYNUPYIOT NNOTHOCTb KYNLTYp.
Mocne okoH4yaHua 06paboTku U PerynupoBaHusi MIIOTHOCTM KIETOK C KMNETOYHbIMU KynbTypamu o6paiuaiorcs
Tak Xe, Kak ¢ KynsTypamu B MeToae arapa. Nocne AByxAHEBHOIO Nepuoaa 3KCNpPeccum KynbsTypbl BbICEBAIOT B
96-nyHOuYHbIE NNAHLWWETLI C cenekuymen TFT n 6e3 Hee.

Kak onucaHo BbiLe, obpalleHue ¢ KNETOMHbIMU KyNbTypamu nocne o6paboTku 3HaYMTENbHO OTNMYaeT-
€A B ABYX MeToAax. 3TO pasnuuue BruAeT Ha BbluucrneHne RSG u RTG. B metoge arapa RSG u RTG onpe-
AensioT C y4eTOM BCEX OTNUYMI, KOTOPbIE MOTYT NMPOMCXOAUTL B KNETOYHOM POCTE MEXAY XMMUYECKU obpa-
GOTaHHBIMK U KOHTPOMNbHLIMU KynbTypamn. OfHAKO B MUKPONYHOYHOM METO/E KYNLTYPbl 06bIMHO perynmpyior
no MMOTHOCTW nocne o6pabotku, a RS, RSG u RTG Bbumncnsior, ucnonb3ys 3hEeKTMBHOCTb BbICEBAHUS U
KNETOUHbIV POCT, KOTOPbIM NpoUcxoauT nocne obpabotku. Jpyrumu cnoBamu, nodbie OTNNYUS B POCTE, KOTO-
pble CyLeCTBYIOT Mexay OTpULIaTeNbHbIMU KOHTPONsSIMU U 00pabarbiBaeMbiMU KynbTypaMu B TedeHue ¢asbl
06paboTku, He BKMOYEHbI B BbluMCneHUA. [AnA Toro 4Ytobbl caenarb U3MepPeHUst UMTOTOKCUMHOCTH, NOSyYeH-
Hble B ABYX METOAAX, 9KBUBANEHTHLIMM, NOMb30OBATENSIM MUKPOIYHOUHOTO MEeToAa He0OX0AUMO OTKOPPEKTM-
posatb cBoM 3HauYeHus RS, RSG u RTG u BKMOUUTL 3HaYeHUA audpdepeHUmpoBaHHOTO pocTa, KOTOPLIH MO-
XET NPOUCXOAUTL BO BpeMs 00paboTkn. 3Ta nonpaska AOMkKHA ObiTk cAenaHa nyTeM CPaBHEHUA KNETOYHOM
NNOTHOCTU B Kaxa0i 06paboTaHHOI KynbType C KINETOYHOI MIOTHOCTBLIO OTPULATENBHOTO KOHTPONSA Hemea-
neHHo nocne o6paboTku. MNyTem cpaBHEHMS POCTa KaXaoi 06paboTaHHOM KynbTypbl OTHOCUTENBHO KOHTPONS
BO3MOXHO BbluMCrieHne haktopa OTHOCUTENIBHOIO pocTa B TeueHue 06paboTku, KOTOpPbIN 3aTem MOXET GbiTb
ncnonb3osaH Ans koppektupoBku RS, RSG n RTG. B kauecTBe npumepa: ecnu nocne nepuoga oobpadortku
OTPULATENLHBIN KOHTPOMb UMEN KNETOUHYIO MAOTHOCTL, cocTaensiowyio 0,6 - 108 knetok/mn, a o6paboTan-
HasA KynbTypa umena nnotHocTb 0,3 - 108 kneTok/Mn, TOra OTHOCUTENbHBIN POCT B TedeHue o6paboTku Ans
aToli o6paboTaHHo KynbTypbl coctasnset 0,5 (unu 50 %). Ecnu RS ana a1oi KynsTypbl onpeaeneH kak 0,4,
TOrAa OTKOPPEKTUPOBaHHOE RS OyayT BbIMMCNATL kak RS x OTHOCUTENBHBIN POCT B Te4eHUe o6paboTku unu
0,4 -0,5=0,20 (unu 20 %). RSG KOppeKTUPYETCA TaKUM Xe crnocobom. KoppektupoBaHnHbii RTG nony4aior
YMHOXEHUEM KOPPEKTMPOBAHHOTO RSG Ha OTHOCUTENbHYIO 3(hHEKTUBHOCTL BbICEBaHUA BO Bpems Bbibopa
MYTaHTOB.

25



FOCT ISO/TR 10993-33—2018

9.4.2 O6paborka uccnegyembim o6pasuomM

TecTupyemslit obpaseL, JOSKEH BO3AENCTBOBATL Ha NPonudepUpyoLLMe KNEeTKU Kak npu Hanuyimm cu-
cTeMbl MeTabonuyeckon akTuBaumm, Tak u 6e3 Hee. BosaencTene 4OMKHO ANMUTLCS B TEYEHUE NOAXOAALLENO
nepuoga BpemeHu (Haubonee acpdekTuBHO — OT 3 A0 4 4). Ecnu 3aknioueHue sBnsSieTcsi OTpuLUATENbHbLIM
nocne o6paboTku B TeueHue oT 3 oo 4 4, OUEeHUBAIOT uccneayeMbliii obpasey (6e3 merabonumueckon akTusa-
uuM), Ucnonb3ya 24-4acoBsoi nepuog o6pabotku. 24-yacosan obpaboTka TaKke MOXET ObITb NpoBeAEHA na-
pannesnbHO C KPaTKOCPOYHbIM BO3AencTBMeM. [AnNA KaXaon Uccneayemoin KOHLEHTpauuu MOXHO NPUMEHATb
AyonupyioLme KynbsTypbl UM €4UHCTBEHHYIO KYNbTypy. MNpu MICNONb30BaHUM €MHCTBEHHbIX KyNbTYp KOnu4e-
CTBO KOHLIEHTpaLmii AOSMKHO ObiTb NOBbILLEHO ANA 06ecnevyeHns ageKkBaTHOro KONM4ecTsa Kynstyp Ans aHa-
nu3a (Hanpumep, Mo MEHbLUEN Mepe BOCeMb aHanu3upyeMbix KOHUEeHTpauuii). Heo6xoaumo ucnonb3osarb
AyonupyioLme KynsTypbl B OTpULATENbHOM KOHTPONeE (pacTeoputene).

9.4.3 OnpepeneHue BbHKUBAEMOCTHU, XKU3HECNTOCOOHOCTN U YaCTOTbI MyTaLui

B koHUe nepuoaa BO3AENCTBUA KNETKM OTMbIBAIOT U KYNLTUBUPYIOT AN ONPEAeneHnus BbDKMBAHUA U
OCYLLECTBMEHUS 3KCNPECCUM MyTaHTHOro dpeHotuna. OUEeHKY LIMTOTOKCUYHOCTU MYTEM ONpeAEeneHus OTHO-
cuTenbHON 3aPEKTUBHOCTU KNOHMPOBAHUA (BbIXXMBAHWUE) UMM OTHOCUTENBLHOTO OBLLEro pocta KynbTyp, Kak
npaBWno, HAYMHAIOT NOCNEe OKOHYaHUA nepuoaa o6paboTku.

Knetku KynsTUBUPYIOT MO MEHbLUEH Mepe B TeYeHUe ABYX AONOMHUTENbHLIX AHEN Ana obGecneveHus
MoOYTW ONTUMAanbHON PEHOTUNUYECKON IKCNPECCUN MHAYLMPOBAHHBIX MYTAHTOB K TUMUAWHKMHA3e. KneTku 3a-
TEM BbIPaLLMBAIOT B Cpefe C CeNEKTUBHbIM(M) areHToM(amu) n Npu ero(ux) OTCYTCTBUM ANA ONPEAENEeHUs KO-
nM4YecTBa MyTaHTHbIX KNETOK U 9PMEKTUBHOCTU KMOHMPOBAHUA COOTBETCTBEHHO. MamepeHue xusHecnocob-
HOCTU (UCNOMb3yEMOE AN BbIMUCNEHMS YAaCTOThbl MyTaHTOB) HAYUHAIOT B KOHLIE NEpUoAa IKCNPEeccumn nyteM
BbICEBAHUSA B HECENEKTUBHYIO cpeay. Cenekums MyTaHTOB MOXeT ObiTb NpoBeaeHa ¢ ucnonb3osaHuem TFT
(cm. [22]), nu6o MeToaoM MSrKOro arapa, nubo MeTogoM MUKPOSTYHOYHOIO KNOHUPOBAaHUA (CM. [23]).

B metoge msArkoro arapa vactoty mytaumi (MF) onpegenAloT nytem nogcdera konudecrtsa TFT-
PE3NCTEHTHBIX KOMOHMIA U KOPPEKTUPOBKU KONUYECTBA KINETOK, BLICEAHHBIX AN Cenekumn, Ha 3 pekTBHOCTbL
BbiceBaHuA (PE), To ecTb MF = (KONMYECTBO MYTaHTHbIX KIETOK/KONMYECTBO BbICEAHHBLIX KNETok) x PE. Mpu
MMUKPONMYHOYHOM MeToAe 9PPEKTUBHOCTL BbiceBaHuA (PE) n yactoty mytauuin (MF) BbIMMCASAIOT, UICNONb3YA
pacnpegeneHue MNyaccoHa. APPEKTUBHOCTL BbiceBaHUA (PE) Kak B Yallkax Cenekunum MyTaHTHbIX KNEeTOK,
TaK 1 B YaLLKaxX OLEHKN XKM3HECNOCOBOHOCTH BbIMUCASAIOT CREeAYIOWMM 00pa3oM: yunTbIBas HYNEBOE 3HAYEHUe
pacnpegeneHus MNMyaccoHa BEpOSATHOE KONUYeCTBO KNOHOB/NyHKY (P) pasHo —In (EW/TW), rae EW — nyctble
NyHKK, a TW — obuiee Konm4ecTBo NyHOK. PE = P/KONMYECTBO BbICEAHHbIX KNETOK HA JIYHKY. 3aTeM BbIMUCAS-
I0T YacToTy myTtaumii: MF = [PE(MyTaHTHble kneTkn)/PE(xu3HecnocobHbie)] - 108.

Ecnu acbdekT nccnenyemoro BeLLecTsa ABMNSAETCS OTpULUATENbHbIM, JOMMKHO ObiTh NPOBEAEHO onpeae-
neHve pasmepa KONOHUI MyTaHTOB B OTPULIATENILHOM W MONOXUTENLHOM KOHTponsix. OnpeaeneHue pasmepa
KONOHUI B OTpULLATENBHOM KOHTPONE HeoBX0AUMO ANA JEMOHCTpaLUMM a1EKBAaTHOTO POCTA KPYMHbLIX KOFIOHMIA.
SddekT nccneayemoro XMMM4ecKoro BELLECTBA HE MOXET ObITk ONpeerneH Kak oTpularTenbHbii, eCnu B no-
NOXUTENBHOM KOHTPONE OTCYTCTBYET HaANEXaLUWin YPOBEHb ManbiX KOMTOHUA MYTAHTHbLIX KIETOK.

9.5 [JaHHble U OTYETHOCTb

9.5.1 O6paborka pe3ynbLTaTtoB

[aHHble JOMKHbI BKIOYaTh ONPEeaeneHns LMTOTOKCUYHOCTM U XM3HECNOCOOHOCTH, KONMYECTBO KOMO-
HWUI 1 4acToTy MyTaumin Ans o6paboTaHHbIX KyNbTYP U KYNbTyp KOHTpons. B cnyyae nonoxuTensHOro oTeeTa
B uccnenosanum L5178YTK+/- KONOHUM NOACYMTLIBAIKOT, UCMOMNb3YSA KPUTEPUIA MATbIX U KPYMHBIX KOMIOHUI NO
MEHbLUEW Mepe Ha OQHOW KOHUEHTpauuu uccrneayemoro obpasua (MakcuManbHasi NonoXUTENbHAs KOHLEH-
Tpauusi) U B OTPULATENbHOM M MOMOXUTENBHOM KOHTPOMNAX. MonekynspHasa U LUMTOreHeTM4yeckasa npupoaa
KaK KPYMHbIX, TaK U MarnblX KONOHMI MYTaHTHbIX KNIETOK AeTanbHO u3yyeHa. B uccnegosanum TK+/- konoHum
NOACHMTLIBAIOT, MCNONb3YA KPUTEPUI HOPManbHOrO POCTa (AN KPYNHbIX) U MEATNIEHHOro pocTa (AN Marnbix)
KONoHWUA. MyTaHTHbIE KINETKK, KOTOPbIE MMEIOT HAaMBONbLUMI FrEHETUYECKUIA yLLEPD, MMEIOT NPoATIEHHOE Bpe-
M5 yABOEHMSA U, TakuMm obpaszomM, OpMUPYIOT Marnble KONOoHUU. TOT yepd 0ObIMHO konebnerca oT noTepb
Liernoro reHa 4o BbISIBNAEMbIX KAPUOTUNUYECKM XPOMOCOMHbBIX abeppauuin. MHAYKUUS MENKUX KONOHUIA MYTaH-
TOB CBA3@Ha C XMMUYECKMMM BELLIECTBAMU, KOTOPbIE UHAYLMPYIOT KPYMHbIE XPOMOCOMHbIE abeppauuu. MeHee
CEepPbe3HO 3aTPOHYTbIE MYTaHTHLIE KIETKU pacTyT B TEMNE, CXOQHOM C POAUTENbLCKUMM KreTkamu, u opmu-
PYIOT KpynHble KONOHUU. Heo6xoaumMO NpuBOAUTL AaHHbIE O BbDKMBAHUM (OTHOCUTENbHbIE A(PEKTUBHOCTU
KNOHMPOBAHUA) U OTHOCUTENBHOM 00LLEM pocTe. YacToTa MyTauuii AOMKHA ObITb BbipaXKeHa KakK KONM4ecTBO
MYTaHTHBIX KNETOK Ha KONUYECTBO BLDKMBLUMX KIETOK.
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[omkHbl ObITb NPEAOCTABNEHBbI AAHHbIE MO UHAUBUAYANbHLIM KynbTypaM. [ONONHUTENBLHO BCE AAHHbIE
AOSKHbI ObITh 00600LLEHbI B (hopMe Tabnuubl.

TpeboBaHusa AN NOATBEPXKAEHUA YETKOTO MOMOXMTENLHOIO MU OTPULIATENLHOIO OTBETA OTCYTCTBYIOT.
HeopgHo3Ha4Hble pe3ynbrarbl AOMKHbI ObiTb NPOSICHEHbI AaNbHEWWUM UCCNEAOBAHUEM, NPEANOYTUTENBHO
C ucnonb3oBaHMeM moaudmkaumm ycrnosum uccnenoBanusn. OTpuuatenbHble pesynsratbl Heo6xoauMo noja-
TBEpPXKAaTb B KAKAOM KOHKPETHOM criydae. Korga noatBepaath OTPULATENbHbLIE Pe3ynbraTbl HE CHMTAIOT
HeoOX0AMMBIM, JOIDKHO ObITb NPEAOCTABNEHO 000CHOBaHUE. B nocneayowmx uccneaoBaHusax npyu HeOaHo-
3HAYHLIX MO0 OTPULIATENBHBIX pe3ynkTarax Crneayer yuuTbiBaTb MOAUMKALMIO NAPaMETPOB UCCEA0BaHUS
AN pacLUMpeHus AuanasoHa OLeHMBAEMbIX YCIOBUIA. [MapaMeTpbl UCCNeaA0BaHUA, KOTOPLIE MOTYT ObITb MO-
AndUUMPOBAaHLI, BKMIOYAIOT pacLLMPEHUe anana3soHa KOHLEHTpauuii U yCnoBus MeTabonmu4eckon akTuBauuu.

9.5.2 OueHka U uHTepnpeTauus pe3ysnsTatoB

9.5.2.1 OBwpe nonoxxeHus

CyLuecTBYeT HECKOMNLKO KpUTEPUEB ANS OnpeaeneHus NoNoXMTENbHOrO pe3ynbTarta, Takux Kak NoBbl-
weHune adpekta B 3aBUCUMOCTU OT KOHLIEHTPALUU MU BOCNPOU3BOAUMOE YBENIMUYEHUE YACTOThl MyTaLMiA.
B nepsyto ouepeab HEOOX0AUMO Y4UTLIBATb GMONMOrMUYECKYI0 3HAYMMOCTb pe3ynbTaTtoB. [nsg noMowm B OUEH-
Ke pesynsratoB UCCNEA0BAHUA MOXHO UCMONb30BaTh CTATUCTUYECKUE METOAbI. CTaTUCTUYECKAA 3HAYUMOCTD
He JorkHa ObiTb €4MHCTBEHHBIM ONpeAensowmuM hakTopoM NONOXUTENbHOTO oTeeTa. Nccneayemoe sele-
CTBO UMW 3KCTPAKT, PE3ynsraThl ANS KOTOPOro HE OTBEYAIOT BbILLEYKA3AHHLIM KPUTEPUAM, CUUTAETCA HEe My-
TareHHeIM B AaHHON cucteme. XoTA B OONbLUMHCTBE UCCNEAOBaHWI NPUBEAEHBI YETKO NONOXUTENbHLIE UNK
oTpuuaTenbHble pe3ynsraTtbl, B PEAKWX CRy4Yasx 3TO HE NO3BONAET CAenatb onpeaeneHHoe 3akniodeHne ob
aKTUBHOCTW uccnegyemoro obpasua. PesynsraTbl MOryT 0CTaBaTbCs HEOAHO3HAYHBIMU UMM COMHUTENbHBIMU
BHE 3aBMCUMOCTU OT KONMYECTBA NOBTOPOB UCCINEA0BAHUSA.

[MonoxuTenbHble pesynbrarbl UCCNea0BaHUA FEHHbIX MyTaLUUi KNETOK MAEKONUTAIOLWLMX in vitro o3Hava-
10T, YTO Uccnegyemblini o6pasel, MHAYLMPYET reHHbIe MyTauuu B UCNONb3yeMbIX KYNIbTUBUPOBAHHBIX KNETKax
mnekonuTarowmx. MonoXnTenbHLIN BOCNPOU3BOAUMBIN OTBET 3aBMCUMOCTM 3dpdpeKTa OT KOHLIEHTpauuu ABns-
eTca HambBonee 3Ha4MMbIM. OTpULaTENbHbIE PE3yNbTaThl 03HAYAIOT, YTO B YCNOBUSAX UCCNEA0BAHUA uccneay-
emMblit 0BpaseL He MHAYLMPYET MyTaLun reHa B UCMOMb3yeMblX KyNbTUBUPOBAHHBIX KNETKaxX MIEKONUTAIOLLNX.

9.5.2.2 Kputepuu ans onpegeneHus sBanuaHoCTU UCCNea0BaHns

[ns Toro 4tobbl TECT HA MYTareHHOCTb CYMTANCS BanuaHbIM, HEOOGXOAUMO Ero COOTBETCTBUE Crieaylo-
LM KPUTEPUAM.

OTpuuaTeribHble KOHTPOSIN: CPEAHSIA YacToTa CMOHTAHHbIX MyTaLMii KOHTPOSbHbLIX CPea PacTBOPU-
Tens (unu pasbaeutens) AomkHa ObiTh B npegenax ot 35 Ao 140 TFT-pe3nCTeHTHbIX MYTAHTHBLIX KMETOK Ha
108 BBDKUBLUMX KNETOK. HU3KMe 4acToThl CMOHTaHHBIX MyTaLmii, T. €. oT 20 10 34 myTaumii Ha 108 BLpIMBLLIMX
KNETOK, CYMTAIOT NMpUEMIeMbIMU, €CRM MPOUCXOAUT BOCCTAHOBIIEHME MarnbiX KOnoHuw (cM. [19]). CpeaHsa
3hheKTUBHOCTb KNOHUPOBAHUSI KOHTPONeEW pacTBOpUTENS (MM HecyLuel cpeabl) AoMmKHa ObiTb Mexay 60 %
1 120 %, a 06 CyCnEH3MOHHBII pocT — Mexay 8 u 32 npu 4-yacoBom Bo3aencTaum (cm. [20] u [21]).

MonoxutenbHble KOHTPONU: 4YacToTa MyTaLMil N0 MEHbLUEH Mepe ANA OAHOW A03bl NONOXUTENBHOIO
KOHTPOMA JOMXHA OTBeYaTb KPUTEPUSIM MOSIOKUTENBLHOrO OTBETA U MHAYLMPOBATL YBENUYEHME MasbiX My-
TaHTHbIX KOSIOHUI B COOTBETCTBUM CO CREAYIOLLIMMU KPUTEPUAMMU:

-4 y: 2100 MyTaHTOB MO CPABHEHMIO C OTPULATENbHLIM KOHTPONEM; UNU

-24 4y — xak onpeaeneHo MONOXMUTENbHLIM KOHTPONEM WHAYLMPOBAHHOW 4YACTOTbl MyTaLun,
(IMF) = 300 - 10~% myTaHTOB C 40 % ManbIx KOMOHMIA; UK

- IMF Manbix KONOHWIA AT MONOXUTENBLHOTO KOHTpoNA 2150 - 1072 (cm. [20] u [21]).

9.5.2.3 Otyer 006 uccnegoBaHmu

OTt4eT 06 uccneaoBaHUM JOIMKEH BKIOYATL CMEAYIOLLYIO UHOPMALNIO:

a) uccneayembliii obpaseL, unu SKCTPaKT:

1) nccneayeMmble MeAULIMHCKOE U3AEnue, KOMMOHEHTbI U MaTepuansl,

2) unaeHTUPUKaLuuoHHbIe AaHHble U HoMep CAS, ecnu n3BecTeH,

3) dmsunveckas npupoga u YMCToTa UccnegyemMbiX MaTepuanos, €Cnu U3BECTHbI,

4) PN3NKO-XMMHNYECKUe CBOMCTBA, PENEBAHTHLIE K NPOBEAEHNIO NCCNeA0BaHUS,

5) ctabunbHOCTL Uccnegyemoro obpasua, ecrnm u3BecTHa,

6) AaHHbIE O CTEPUITBHOCTH,

7) onucanue NOAroToBKU uccneayeMoro obpasua, Bknovas 060cHoBaHUe BbibOpa MeToaa, pacTeo-
puTENs U yCnoBuii NOAroToBkM 00pasua,

8) onucanue husmnuecknx xapakTepucTuk uccnegyemoro obpasua, HanpuMep, Npo3paqHocTb, LUBeT
M HanM4ue YyacTuu,
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9) uHdopmaLma 0 ANUTENLHOCTU U3MEPEHHOIN 3KCTPaKLUMKU U BPEMEHU, NPOLLEALLIMM MEXAY NPUro-
TOBNEHneM o6pasua u UCNonb30BaHUEM B UCCNEA0BAHUM,
10) meToa NPUrOTOBNEHUS TECTUPYEMOro o0pa3sua ¢ 060CHOBaHWEM BbIGOpA UCNOMb3yEMOr0 METO-
Aa. CornacHo metoay B ISO 10993-3 Heo6x0AUMO BKMIOYMTL NPOLIEHT 0CaAKa, ONpeAeneHHblit B npeaBapu-
TENbHOM UCCNEeA0BaAHUMN IKCTPAKLMK;
b) pacresoputens/pasbaBuTerb:
1) o6ocHoBaHue BbIbOpa pacTBoputens/pasbasurens,
2) pacTBOPUMMOCTb U CTabUMBLHOCTL TecTupyeMmoro obpasua B pactsoputene/pasbaButene, ecnu
M3BECTHbI;
C) KNeTku:
1) TMN M UCTOYHUK KIETOK,
2) KONUYECTBO KIETOYHbIX KYNbTYp,
3) 4MCNO KNETOYHBIX NacCaXew, B Criyyae Ucnonb30BaHus,
4) metoabl NoAAEPXKaHUA KIIETOUHbIX KYNbLTYP, €CAu NPUMEHUMO,
5) OTCYTCTBME MMUKOMIA3MbI;
d) ycnoeua uccnenoBaHus:
1) o6ocHoBaHWe BbIOOpA KOHLIEHTPaLMIi U KONMMYECTBA KyNbTyp, BKNIOYAs, Hanpumep, AaHHbIe LUTO-
TOKCUYHOCTU U OrPaHUYEHNS PACTBOPUMOCTM, NPU UX HANMM4Yuu,
2) METOA NPUIOTOBIIEHMA TECTUPYEMOro obpa3sua ¢ 060CHOBaHUEM BbiGopa MeToaa,
3) cocrtas cpeapl, KoHUeHTpauus CO,,
4) KOHUeHTpauusi TecTupyeMoro obpasua unu aKCTpakTa,
5) o6bem pasbaBuTens u 4006aBNEHHOIO TECTUPYEMOrO 00pasLia unmn dKCTpakTa,
6) Temneparypa uHKybaLmu,
7) Bpems uHkybauum,
8) AnuTenbLHOCTbL 06paboTKK,
9) MMOTHOCTb KMETOK NPU BbICEBAHUMU,
10) uHdOpMaLMs O NOCTaBLUMKE M KOHTpone kadectsa S9 (T. €. METOA NPUTOTOBNEHUS, NMUHUS TPbl-
3yHOB, KOHUEHTpauus niaykropa P450 u 1. 4.) aomkHa GbiTh OTpaXkeHa AoKyMeHTanbHo. Ecnn S9 nonyyeH B
cobcTBEHHON nabopaTtopumn, TO UCTOYHWUK M METOA NPUFOTOBNEHUS AOMKHBLI ObITh OTPaXKEHbI JOKYMEHTASBHO.
Heobxoaumo 3anucark KOHUEHTpauuio S9, Ucnonb3yemyio npyu UCCneoBaHum,
11) Tun 1 cocTaB CMCTEMbI METAOONUYECKOW aKTUBALIMM, BKITIOHAA KPUTEPUII NPUEMNIEMOCTH,
12) nonoXuTenkHbIi U OTPULLATENbHBIN KOHTPONU,
13) AnUTenbLHOCTbL Nepuoaa aKCnpeccuu (BKIIOYasi KONMMYECTBO BbICEAHHbLIX KNETOK, a Takke cyo-
KYNbTYpPbl U rpachMku CMEHbI KynbTypanbHON Cpeabl, B Criyyae NpoBeAeHus)),
14) cenekTuBHbIN(bl€) areHT(bl),
15) kpuTepuu pPacCMOTPEHUA WUCCNEeAOBaHUN KaK MOSNOXUTENbHLIE, OTPULATENbHbIE UM
HEOHO3HaYHbIE,
16) meToabl, MCnonb3yeMbie AN NOACHETa KONMMYECTBA XU3HECTTOCOOHBIX U MYTAHTHbLIX KNETOK,
17) onpeaeneHne KONMoHWIA, pa3Mep U TUM KOTOPbIX YYUTLIBAIOT (BKMOYAA KPUTEPUMN ANA KManbIX» U
KKPYMHBIX» KONOHWUIA, NO NPUMEHMMOCTH);
€) pe3ynbraTthl:
1) nNpu3HaKu TOKCUYHOCTH,
2) npusHaku npeuMnurara,
3) AanHble no pH u ocmonspHOCTM BO BpeMsi BO3AEWCTBUA uccneayemoro obpasua, ecnu
onpeaeneHbl,
4) pasMmep KOMOHWI, eCnu NOACUMTaH, N0 MEHbLUEN Mepe ANA OTPULATENIbHOIO U NONOXUTENbBHOIO
KOHTpOnewn,
5) cnoco6HocTb nabopatopuu onpeaenaTb Manble MyTaHTHbIE KOMOHWM NMPU NOMOLUYM CUCTEMbI
L5178YTK*, rae npumeHumo,
6) naHHble «403a—OTBETY», B Cryyae onpeaeneHus,
7) CTaruCTUYECKUM aHanu3, Npu Hanu4uu,
8) AaHHble oTpuLaTenbHOro (PacTBOP/PacTBOPUTENDL) U NOMOXUTENbHOTO KOHTPONSA NPOBEAEHHOro
3KCNEPUMEHTA,
9) ucTopUYECKUI OTPULIATENbHbIN (PACTBOP/PAaCcTBOPUTENDL) U NONOXUTENbHBIA KOHTPONU naboparo-
puun ¢ AnanasoHamu, CPEHUMM NOKA3aTensiMmM U CTAHAAPTHBLIMU OTKNOHEHUSIMMU,
10) vacrora myTauumi;
f) o6CcyxaeHne pesynsraros;
g) 3aKnoyeHNne.
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10 MukposaepHbIn TECT in vivo Ha apuTpouuTax MIEKoONUTaroLnx
10.1 OOwWwMe NONOXeHUs

MukpoaaepHbIi TECT in vivo Ha 3puTpoumMTax MNEKOMUTAKOLWMX aaanTMpoBaH Ans MeAUUUHCKUX uaae-
nuin nytem ucnone3osaHua OECD 474 [3]. B TecT-cucteme AnA OLEHKM reHOTOKCUMYHOro noTeHuuana meau-
LUMHCKMX U34Enuin MOTYT ObITb UCMOMb30BaHbI MEAULMHCKOE(MIf) u3genue/Marepuarn, unu 3KCTpakTbl U3 Me-
AVLMHCKOro usaenua/matepuana, Uim SKCTparMpoBaHHbIE U BbINAPEHHbIE 0CaAKWN U3 MEAULUHCKOTO n3genus/
martepuana, unu XuMm4eckme BeLLecTsa.

Mpu ncnonb3oBaHuM ABYX SKCTPAKTOB rEHOTOKCUYECKMIA NOTEHLMan KaXaoro aKCTpakTa AOMmKeH ObiTb
OLEHeH B COOTBETCTBMN C AAHHbIM pasaenom.

SKCMO3MLMIO XMBOTHBIX K TECTUPYEMOMY 00pa3Ly OCyLLEeCTBNSAT COOTBETCTBYIOLUMM cnocoBom. Mpu
MCMOMb30BAHUM KOCTHOTO MO3ra XXVBOTHbIX YMEPLUBAIOT B ONpeAeneHHoe Bpems nocne 06paboTku, ussneka-
FOT KOCTHbIN MO3T, FOTOBAT M OKpaLLKMBAIOT npenapatol. Mpu paboTte ¢ nepudepuyeckoli KpoBbio ee 3abupaior
yepes onpeaeneHHbLIn UHTepBan BpEMeHW Nocne BO3AENCTBUSA, TOTOBAT Ma3ku U OKpaLLUBALOT.

Mpu nccneposaHuax nepudepuyeckoi KPoBKU NPOMEXYTOK BPEMEHU MEXAY NOCNEAHUM BO3LENCTBUEM
1 3a60POM KNETOK AOMMKEH ObITb MUHUMANbHBIM. Mpenapartbl aHanu3upyoT Ha NPeaMET Hanu4nsa MUKPOSIAED.

10.2 Mpenapatbl

10.2.1 Bbi60Op BUAA KUBOTHBLIX

Mpu aHanu3e KOCTHOrO MO3ra PEKOMEHAYETCH UCMONb30BAaTb MbILLEW UIKN KPbIC, XOTA Takxke NnoaxoauT
Apyron noaxoasawmn Bua Mnekonutarowmx. MNMpu aHanuae KNeTok nepudpepudeckon KpoBU pEKOMEHAYETCsI
UCNOMb30BaTb MbILLEW.

Tem HE MEHee MOXHO MCNOnb30BaTh MoBO ApYroin BUA MNEKONUTAIOLMX, Y KOTOPOTO cene3eHka He
yAaanaeT nonuxpoMarnyeckue 3puTpoLuTbl C MUKPOSApPaMU, AU BUA, KOTOPLIA NOKa3an aleKBaTHYIO 4yB-
CTBUTENBHOCTb K OOHAPYXXEHUIO areHTOB, BbI3bIBAIOLMX CTPYKTYPHbLIE UMM YUCNEHHbIE XPOMOCOMHLIE abep-
pauun Unu NHAYLMPYIOLLME MNOBPEXLEHUA XPOMOCOM UNU MUTOTUYECKOTO annaparta NoMXpPOMaTUYECKUX dpu-
TpouuToB. Kak npaBuno, BbIGMpaioT MONOALIX 340POBbLIX XXUBOTHLIX (0T 6 A0 12 Hea) nabopaTOPHbIX NUHUIA
BO M30EXaHME XMPOBbIX OTNOXEHUN B KOCTHOM MO3re, KOTOPbIE€ MOMYyT CHMXXaTb YETKOCTb OKpaLUeHHbIX npe-
naparoB. B Hayane uccrnenoBaHusi Bapmaums BECa XXMBOTHbIX A0MKHA ObiTb MUHUMANbLHOW U HE NPEeBLILLATDL
120 % cpeaHero Beca anst ocoben Kaxaoro nona.

10.2.2 YcnoBua pasMmewieHUs U NUTaHUA

TemnepaTtypa B MOMELLEHUU UCCeAYyEMbIX XXMBOTHBLIX AOIMKHA COCTaBNATh (22 + 3) °C. KuBOTHbIE MO-
ryT 6biTb pasMeLleHbl UHAUBMAYANbHO UIM B KneTkax ManbiMu rpynnamu (He Gonee wectu) o4HOro nona.
XOTA OTHOCUTENBbHASA BNAXHOCTL AOIMKHA ObITb N0 MeHbLuen mepe 30 % W NpeanoYTUTENBLHO HE NPEBLIWATD
70 %, 3Ha4YeHns AAHHOTO nokassarens AOMKHbI ObiTb 0T 50 % 0 60 %, KpoMe BpeMeHn YOOPKM NOMELLEHUS.
OcseleHne 4omkHO ObiTb UCKYCCTBEHHBIM, C YepeaoBaHneMm 12 4 ceeta u 12 4 TeMHOTbI. [N KopMneHus
MOXHO UCNONb30BaTb CTaHAAPTHbIE NabopaTopHble AMETbHI C HEOTPAHMYEHHBIM AOCTYNOM K NMUTLEBOM BOJE.
Ha BbIGOp AMETHI MOXET NOBMUATL HEOOXOAUMOCTbL NPUIOTOBNEHUS 0COGOI CMecKu KopMa NpU BBEAEHUM Te-
cTupyemoro o6pasua unm aKCTpakTa ¢ KOpMOM.

10.2.3 MNoAaroToBKa XMBOTHbIX

3a0poBbIE MONOABLIE B3POCMbIE XXUBOTHbIE PAHAOMU3MPOBAHHO pacnpeAenstoT B rPynnbl KOHTPONS K
o6paboTku. Kaxxgoe >XMBOTHOE UMEET CBON UAEHTUMDUKALMOHHBIN HOMEP. XKMBOTHbIX aKKMMMAaTU3UPYIOT K yC-
nosuam nabopaTopumu B TeYEHWE NO MeHbLUEH Mepe nATU AHel. KneTku AomkHbl ObiTh pasMeLLeHbl TakKUM
06pasom, YyTo6bl MUHUMU3MPOBATL BO3MOXHbIE 3(D(EKTHI, BbI3BAHHLIE PACNONOXEHWEM KIETOK.

10.2.4 MNMoagroroBka uccnegyemoro oépasuya

BuiGop cnocoba noarotoBku o6pasua ans noboro MeauLMHCKOTo U3aenusa AOMKEH YYUTbIBATb XUMUYE-
CKMi1 COCTaB U (PU3MKO-XUMUYECKME CBOWCTBA MaTepuana(oB), UCNOMb3yeMOro(bix) B MEAULIMHCKOM U3aenuu.
Mpu npuroTosneHun obpasua Heobxoaumo pykosoacTeoBaTbea ISO 10993-12. NononHutensHas nHgopma-
una npueeaeHa B npunoxeHumn A ISO 10993-3:

- MEAULIMHCKME U3AENMUS UMM Marepuarnbl, KOTOpble MOTyT ObiTb PacTBOPEHbI UMW CYCNEHAMPOBAaHbI B
pacTtsoputene, UCNOmb3YIOT HENOCPEACTBEHHO B KAYECTBE TECTUPYEMbIX 00pa3sLoB (CM. NPpUNOXeEHUe A, Me-
Toa A ISO 10993-3);

- MEAULIMHCKME U3AENUA UMM mMaTtepuansl, KOTOpble HEPacTBOPUMbI B pacTBopuTtene, MoryT ObiTh J0-
31MPOBaHbI C CMONL30BAHUEM IKCTPAKTOB B Ka4yecTBe uccnegyemoro o6pasua. Boibop METOAOB 3KCTpaKLMK
3aBMCUT OT NPOLIEHTHOM 0NN 3KCTparMpyembliX BELUECTB, MONYYEHHbIX U3 uccneayeMoro obpasua (CMm. npu-
noxexue A, metoasl B u C 1ISO 10993-3), unu pe3ynstatoB uccneaoBaHui in vitro.
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Mcenegyemble SKCTpakTbl AOIMKHbI ObITb MCNOMb30BaHbI B TEYEHWE 24 4 nocne npurotoBneHus. Ecnu
3KCTpaKT XpaHAT 6onee 24 4, HeobxoAMMO NOATBEPAUTL CTAOUNBHOCTE U TOMOrEHHOCTL 9KCTPakTa Npu ycno-
BUSAX XpaHeHUs.

10.3 YcnoBusa uccnenoBaHus

10.3.1 PacTBOpuTenb/pa3dbaBuTtersib

PacTteop/pacTBopuUTEnb HE AOMKEH BbI3bIBaTb TOKCUYECKNX IPAEKTOB B NPUMEHSEMbIX 403aX U BCTY-
natb B XMMUYEeCKME peakuuu ¢ TectupyembliMm 06pa3uomMm. Ecnm ncnonb3yor Manou3BeCTHbIE PacTBOPUTENH,
TO UX MPUMEHEHUE JOIMKHO ObITb COMPOBOXAEHO AAHHBIMU, YKA3bIBAKOLLMMU HA X OMOCOBMECTUMOCTD.

TecTtupyemble 06pasubl AOMKHbI ObITb MPUFOTOBIEHbI B COOTBETCTBMU € ISO 10993-12 nnun npunoxxeHu-
eMm A SO 10993-3.

10.3.2 KoHntponu

B akcnepumeHTe AOMXKHbI ObITb COOTBETCTBYIOLUME MOMNOXKUTENbHbIE U OTPULATENbHbLIE KOHTPONU AN
ocoben kaxgoro nona. Kpome o6paboTkm TecTupyembiM 00pasLioM B IKCNEPUMEHTANbHbIX rPynnax XuBoT-
HbIX, C >XMBOTHBIMU B KOHTPOMbHbIX Fpynnax cnegyet obpallarbCs Tak Xe, Kak U C XKUBOTHbIMU B 9KCNEPUMEH-
TanbHbIX rpynnax. MonoxuTensHble KOHTPONM AOMKHbI Bbi3biBaTb 3HAYMMOE YBENMYEHUE HYacTOTbl MUKPOAAEP
in vivo no cpaBHEHUO ¢ POHOBLIM YPOBHEM. [103bl NONOXUTENBHOTO KOHTPONS AOMXHbI ObiTh BbIOPaHbLI TAKUM
o6pa3om, 4ToObl 3 ekTbl OblNN HETKUMU, HO NPX 3TOM OTCYTCTBOBANO HEMEANEHHOE pacno3HaBaHUe uccne-
JosareneM 3alumpoBaHHbIX npenapaTos. BeegeHue nonoXxuTenbHOro KOHTPONS NyTeM, OTAMYaloLWmMMes oT
nyTW BBEAEHUA TECTUPYyEeMOoro obpasua, U B3ATUEe TONbKO O4HOW BPeMEHHOW Npobbl ABNSAIOTCA AONYCTUMbBIMU.
Mpumepsbl BELLECTB AN NOMOXUTENBHOIO KOHTPOSA BKMKOYAKOT Crneayowue:

- aTunmeTaHcynbgoHat [Homep CAS 62-50-0],

- 9TUnNHMTPo3omoudeBmHa [Homep CAS 759-73-9],

- mutoMuumH C [Homep CAS 50-07-7],

- yuknodpocpamug (moHorngpar) [Homep CAS 50-18-0 (Homep CAS 6055-19-2)],

- TpuatuneHmenamuH [Homep CAS 51-18-3],

- MMS.

JononHUTENBHO MOXHO PACCMOTPETL NPUMEHEHME APYrMX NOAXOASALLUX XUMUYECKUX BELLECTB TOro e
XUMMUYECKOTO KNacca B Ka4eCTBE MOMOXMTENbHOrO KOHTPOMS.

YKMBOTHBIM OTPULATENBHOTO KOHTPONS BBOAAT TONBKO pacTBOPUTENU unu pasbaBuTenu, HO B OCTarnb-
HOM C HUMK 0BPALLAIOTCA TaK XKe, KaK C KMBOTHLIMU B 3KCMEPUMEHTAmNbHLIX rpynnax. Ecnu nmeerca npuemne-
Masa MeXWHAMBUAYanNbHas BAPUaTUBHOCTb M YaCTOTa KMETOK C MUKPOSiAPaMU COOTBETCTBYET MCTOPUYECKOMY
KOHTPOIMIO, TO MPU MEPBOM UCMbITAHUM 06pasLia MOXET NOHAA0OUTLCS TOMLKO OAHA rpynna oTPULATENBHOTO
KOHTpONA.

Mpun 3a6ope nepudepuyeckolt KPOBU B Ka4eCTBE OAHOBPEMEHHOTO OTPULIATENIbHOrO KOHTPONSA MOXET
ObITb UCMOMbL30BAaHA KPOBL A0 BO3AEWCTBUS, HO 9TO KACAETCA TONBLKO KPATKOCPOUHbIX MCCrefoBaHuii (Hanpu-
Mep, OT OAHON A0 Tpex 006paboTok), U C YCNOBUEM, YTO MOSyYaeMbI€ JaHHbIE HAXOAATCA B AUana3oHe UCTo-
pVYeCcKoro KOHTponsa nadoparopuu.

10.4 MpoBeaeHue uccreaoBaHus

10.4.1 KonuyecTBO U NOS XXUBOTHbIX

Kaxkgas akcnepumeHTanbHast U KOHTPOMbHAS TPYNMbl AOMDKHbLI BKIOYATb NO MEHbLUEH Mepe nATb no-
[JONbITHBIX XXMBOTHBIX KaXA0ro nona. Ecnu Ha MOMEHT NPOBEAEHMA IKCMEPUMEHTA CYLLECTBYIOT aHanorny-
Hble UCCNEeAOBaHUSA, KOTOPbIE AEMOHCTPUPYIOT, YTO MEXAY NONaMu He CYLLEeCTBYET 3HAYUTENLHON pasHULbl
B TOKCUYHOCTU, TO XMBOTHBLIX OAHOr0 nona OyaeT A4OCTaTo4HO. Ecnu BO3aENCTBUE XMMUYECKUX BELLECTB Ha
YernoBeka 3aBMCUT OT MONOBOro NPU3HaKa, Kak, HanpuMep, B Cnyyae oTaenbHbIX hapMaLeBTUMECKUX areHTOB,
TO UCCNefoBaHME CrefyeT NPOBOAUTL C XKUBOTHBIMU COOTBETCTBYIOLLETO Mona.

10.4.2 [usaiiH 3KCnepuMeHTa

MccnegoBaHme MOXHO NPOBOAUTL HA MbILLAX UM KPbICAX OAHUM M3 TPEX CMOCOBOB, ONMUCAHHBIX HUXKE.

a) >KuBOTHbIM OJHOKPATHO BBOASAT TECTUPYEMOE BELLECTBO, NMMOO MCCneayemMble BeLEeCTBa MOTYT ObITb
BBeAeHbl Apo6HO. O6pasLbl KOCTHOrO MO3ra 3abupatoT N0 MeHbLUEN Mepe ABaXKAbl, HAYMHASA He paHee YeMm
yepes 24 4, HO He Bonee 48 4 nocne BO3AeNCTBUA C onpeaeneHHbim(M) nHTepeanom(amm) mexay npobamm,
KpoMe Tex CriydaeB, Koraa U3BECTHO, YTO TECTUPYEMOE BELLECTBO MMEET UCKIIOUUTENbBHO ANUTENbHLIA Nepuos
nonypacnaga. Bpems otbopa npo6 paHee yem 24 4 nocne BBeAEHUS UCCIIeAyeMOro BeLUeCTBa AOMMKHO BObiTh
060cHOBaHoO. Mpobbl nepudepnyeckon KpoBu 3abupatoT No MEHbLLEN Mepe ABaXAbl, HAYMHASA HE PaAHEE YEM

30



FOCT ISO/TR 10993-33—2018

yepes 36 4 nocne 06paboTku, C BoIBpaHHBIMKM MHTEPBANamu NOcne nepeoi Npobbl, HO He Gonee 72 Y. MNpu
0BHapy>XeHUM NOMOXKUTENBHOTO OTBETA NEPBOW NPO6LI LONONHUTENBHBLIE OTOOPLI KPOBU HE TPEBYIOTCA, KPOME
Tex crny4aes, korga Heobxoauma Konu4YecTBeHHaa MHPOpMaLMA N0 XapakTepy «403a—O0TBeT».

b) Ecnu npoBoaAT ABa €XeCyTOYHbIX BO3AENCTBMA (Hanpumep, Ba BBEAEHUA TECTUPYEMOro BewecTsa
C UHTepBanamu B 24 4), 06pasLbl KOCTHOTO MO3ra A40MKHbI ObITb COBPaHbI OAHOKPATHO NOCNE NocneaHen 0b-
paboTku mexay 18 n 24 4, a KpOBb — Mexay 24 n 48 u.

¢) B BapuaHTe Tpex unu Bonee execyTouHbix 06paboTok (Hanpumep, Tpu unu 6onee BBeAEHUS C UH-
Tepeanamu B 24 4) npobbl KOCTHOTO MO3ra cneayeT 3abupaTb HE Nno3gHee YeM yepes 24 4 nocne nocneHewn
o6paboTku. Mepudepuyeckyto KpoBb cnegyeT 3abupaTb He nosgHee yem yepes 40 4 nocne nocneaHer obpa-
60TKM, 0f4HaKO Hanbonee npuemMneMbiM SBAsSETCA 0TOOP NPo6 KPOBM NPUMEPHO Yepes3 24 4 Nocne NocrnegHen
06paboTku.

Opyrne BpeMeHHbIe UHTEPBAsbl MOTyT ObITb UCNONbL30BaHbI NPU HEOOXOAMMOCTU, N OHN AOIMKHBI ObITb
Hay4HO OOOCHOBAHbI.

MccnenosaHus Gonee BbICOKMX 403 MOTYT ObiTb NPEANOYTUTENbLHLIMU NMPU HanMuuMu Npobnem ¢ cocra-
BOM TECTUMPYEMOTO XMMUYECKOTO BeLlecTBa. B aTux cnyyasix Mcnonb3ylot gBe 06paboTku B TOT Xe A€Hb, pas-
JeneHHble No BpemMeHn He Bonee Yem Ha HeCKONMbKO 4acoB, AnA obneryeHus BeeaeHusi 6onbLIOro oobema
maTtepuana. Takum 06pasom, MOXXHO BBOAMTb Gonee BbICOKYIO 00Lyl0 A03y. BeiGop npoueaypbl AOMKEH ObiTh
OCHOBAH Ha AaHHbIX 0 TOKCUYHOCTU NPU UX HANUYUW.

BapuaHT AnuTenLHOro eXecyTouHOro BBEAEHUSI (Hanpumep, B TedeHue 28 cyT) BO3MOXEH, ecnu Ans
[aHHOro uccnegosaHvsa NPoAEeMOHCTPUPOBAH MOSNOXUTENbHBLIN 3chdekT, unu B cnyvae orpuuarensHoro ag-
drekTa BblSIBIIEHA TOKCUYHOCTb B 9PUTPONOITUYECKON CUCTEME, UMK NPU BBEAEHUU NPeaenbHOW 403bl BBEAe-
HWe NPOAOINKaNoCs A0 BpeMeHu otbopa npobbl.

10.4.3 UccnepoBaHue npeaesibHbIX 3HAYEHUN

[na uccneaoBaHuin, OCHOBAHHBIX HA 103aX MPW KOHKPETHBIX MACCaXx Tena, Mr/Kkr, NONIHOE UccneaoBaHue,
UCMOMb3YIOLLEE TPU AO30BLIX YPOBHS, MOXET HE NOHAA00UTLCA, €CNu:

- pesynsTaThl N0 NOAGOPY 403 UMK CYLUECTBYIOLIME AaHHbIE MO ONMU3KMM NUHUAM XKMBOTHBIX YKA3bIBAIOT
Ha TO, YTO pexkum 06paboTku, N0 MeHbLUEH Mepe, NpeaenbHON A03bl (ONUCAHO HUXKE) HE BbI3bIBAET BUAUMDIX
ToKCHYeckux adppekToB (BKMIOHAA OTCYTCTBUE CHUXEHUA nponud)epauum KOCTHOFO MO3ra); u

- FeHOTOKCUYHOCTU HE OXKMAAETCA COrNacHO AaHHbIM UCCMNeL0BaHUAM reHOTOKCUMHOCTY in vitro unu aauH-
HbIX MO CTPYKTYPHO CXOXMM BELLECTBaM.

B Takux cny4asix BBEA€HUe OAHOKPaTHOM NpeaenbHON 403kl MOXET ObiTh AocTatoyHo. MNpy BBEAEHUMN B
TeueHue 14 cyt unu 6onee npeaencHoi 4030 aensercsa 1000 mr/kr maccel Tena/cyT. [ins nepuoaa BBeiE€HUSA
MeHee yem 14 cyT, npeaensHoi Aoson saensiercs 2000 mr/kr Maccbl Tena/cyT.

B cnyyae BeeaeHus skcTpaktoB (cM. ISO 10993-12) ncnonb3zosaHue 100 %-HOro 3KCTpakTa TeCTUpy-
emoro obpasua npuemnemMo u aanbHeiillee uccregoBaHne o3 He noHaaobutcs. Mpu npeanonaraemMom oT-
puuatenbHOM BO3AEHCTBUM TECTUPYEMOro obpasua Ha YenoBeka HeoOXo4MMO UCNOoNb30BaTh 6oree BbICOKUI
YPOBEHb 403 NPU UCCNEAO0BAHUMN NPeAerbHbIX 3HAYEHWA.

10.4.4 YpoBHM [o3

Mpu NpeanonoXeHun Hanu4MA TOKCUYHOCTU HEOBXOAUMO NPOBOAUTL NpeABapUTESbHbIA KCNEPUMEHT
no noabopy aosuposku (DRF). 310 nccneaosaHne MoxeT ObiTb NPOBEAEHO NEpes OCHOBHLIM 3KCTIEPUMEHTOM
Ans onpeaeneHns TOKCUYHOCTM TECTMPYEMOro obpasua u yCTaHOBNEeHUs! YPOBHEN 103 ANt OCHOBHOIO uccne-
[0BaHWsA. B 0OCHOBHOM MccnegoBaHUM YPOBHW J03 ANst aHanu3a o6pasLoB KOCTHOrO MO3ra/KPOBW HE AOMKHbI
ObITb NETanbHLIMKU 403aMKU, HO JOMKHbI OXBAaTbIBATb AManasoH OT MakCUManbHOW A0 HeGOnbLUO# TOKCHUY-
HOCTWU UnNKU Ao ee oTcyTcTBMA. MakcumaneHas Jo3a onpeaeneHa kak [03a, Bbi3biBalOLLas Takue npusHaku
TOKCUYHOCTHU, YTO Gonee BbICOKME A03bl B TOM XKE PEXUME A03UPOBaAHUS NPUBEAYT K NETaribHOMY UCXOAY.

McenenosaHue JosmkHbI NPOBOAUTL B TOW e naboparopuu C UCMONb30BaHUMEM TOTO e BUAA, NMUHUK U
nona XvBOTHbIX, & Takke cxembl 06paboTku, koTopble ByayT NPUMEHATLCA B OCHOBHOM MCCcreaoBaHuu. Be-
LLeCTBA C KOHKPETHOW OMOMNOrMyeckon akTUBHOCTbLIO MPU HU3KUX HETOKCUYHbLIX J03aX (Takue Kak ropMoHbl 1
MWUTOreHbI) MOTYT ObITb UCKMIOYEHUAIMU ANS KPUTEPUEB ONPEaENneHUs YPOBHS 103, NO3TOMY A03bl HEOBX0AUMO
noadupatb B KaXAOM KOHKpPETHOM crnyyae. MakcumanbHas [4o3a MOXET Takke ObiTb OnpefeneHa Kak 403a,
BbI3bIBAIOLLAA OMPEAENEHHbIN NMPU3HaK TOKCUYHOCTU KOCTHOrO Mo3ra (HarnpumMep, CHUXEHWE 0NN He3pernbixX
3pUTPOLIMTOB OT OBLLEro Yucra SpUTPOLIMTOB B KOCTHOM MO3re Unu nepuchepuyeckoii KposH).

10.4.5 MyTn BBEAEGHUA U YPOBHU 003

dusnonornyeckne pacTsopbl MOryT BbiTb BBEAEHLI BHYTPUBEHHO HE Gonee 20 MN/Kr ANsi MbILUER U He
Bonee 10 MI/Kr ANS KPbIC; OpraHUYeckue pacTBOPUTENN UMM SKCTPAKTbl MOTYT ObiTh MHBELMPOBAHBI HTPAa-
neputoHeansHo npu 20 mn/kr Ana mbiwen u 10 mn/kr 4nsA kpbic. Opyrue nyTu Bo3gencTBus MoryT GbiTh Npu-
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emMneMbl Npy 4OCTaTO4HOM 0OO0CHOBaHMK, a TaKkke B TOM Cryvae, ecnv NokasaHo, YTo 9KCTPaKT yCBaMBaeTcs
Takum nytem. MakcumanbHbIii 00beM XUAKOCTU, KOTOPLIN MOXHO BBOAWUTL 3a OAUH NPUEM NOCPENCTBOM 30H-
A UM UHbEKLMK, 3aBUCUT OT pa3Mepa NCCneayemoro XXMBOTHOro. Kpome pasapakalolwmx unu pasbeaaroLmx
BELLECTB, KOTOPble 0ObIMHO MHAYLMPYIOT NOBLILUEHHBbIE pasapaxatowme apcekTbl NPU BLICOKMX KOHLIEHTPa-
LMaX, Bapuauum BBOAUMbIX 00 EMOB AOMKHbI ObITb MMHUMW3NPOBAaHbLI NYTEM NPUrOTOBNEHNS KOHLIEHTpaLmii
pacTBOpOB, NO3BONSIIOLLUMX BBOAUTL MOCTOSIHHLIN 06beM Ana BCex ypoBHelW a03. Mcnonb3oBaHue 06bLEMOB,
OTNUYAIOLLIMXCS OT ONMUCAHHBIX BbILLE, JOIDKHO GbiTb 060CHOBAHO.

10.4.6 MNpenapaTbl KOCTHOr0 MO3ra/KpoBu

KrneTtkn kOCTHOrO MO3ra 0ObIYHO BbIAENAIOT U3 6eapeHHbIX unu 6onblue 6epLoBbIX KOCTEN HEMEANEHHO
nocre ymepLUyBsieHUA XMBOTHbIX. KneTku nonyvator u3 6eapeHHon, 6onbluebepLoBoi unu nrevyeBoi KOCTH,
roToBAT Npenapartbl U OKPaLUMBAIOT, UCMOSNb3YA CTaHAApTHbIe meToabl. Mepudepuyeckylo KpoBb 3abupaior
M3 XBOCTOBOM BEHbl UMW APYIOr0 NOAXOASALLEro KPOBEHOCHOTO cocyaa. Knetku KpoBu OKpalLMBAIOT CynpaBu-
TanbHO UMM FOTOBAT Ma3KW U 3aTeM OKpalLMBaloT. B kauecTBe anbrepHatusbl Ans Npo6, aHanu3upyeMbix ¢
NpMMEHEHUEeM NPOTOYHOW LUTOMETPUU, TOTOBAT Npenaparbl 06pa3uoB nocpeacTBOM BanMam3upoBaHHbIX Me-
ToaoB. Ncnonb3osanne [JHK-cneyudunyHbIxX Kpacutenen (Hanpumep, akpuamHoBoro opaHxxesoro unu Hoechst
332582 nnioc NMPOHNH-Y) MOXET YOUPaTh HEKOTOPbIE apTedakThl, CBA3aHHLIE C UCNONb3OBAHUEM KpacuTe-
nsa, He cneunduyHoro Kk AHK. 310 npenmyLecTBO HE UCKNIOYAET NPUMEHEHU TPaAULMOHHBIX KpacuTenen
(Hanpumep, Mum3a). JononHuTenbHble METOAbLI (HanpUMep, KONOHKKU C LIENMIONO30W ANS yAaneHus KneTok,
coaepxawmx aapa) MOryT TaKke NPUMEHSTb, €CNK 3T MeToAbl aaekBaTHO paborator B naboparopum npu
noacyeTe KNeTok C MUKPOsiApaMu.

10.4.7 Ananus

MukpockonMueckuit aHanu3 KIeTok KOCTHOTO MOo3ra unu nepudepuyeckoin KpoBu siBnsieTcs obLuenpu-
HATbIM, TEM HE MEHee CUCTEMbl aBTOMAaTM3UPOBAHHOIO aHanusa (aHanus u3obpaXkeHui Unu NPoToYHas Lu-
TOMETPUS KMETOYHBIX CYCMEH3Ui) — NpuMeMnemasl ansTepHaTMBa OLIEHKE BPYYHYIO, €CNU OHU HAANEeXalum
06pa3om 060CHOBaHbLI ¥ BanuAM3UpOBaHbl. [inA CHWKEHUA CyOLEeKTUBHOCTU MUKPOCKOMMCTA BCE Npenaparsl,
BKIIOYAs npenaparbl MOMOXKUTENBHOTO U OTPULATENBHOIO KOHTPONSA, AOMKHbI ObITb PAHAOMU3UPOBAHDI U KO-
ANPOBaHbl (ANA CHUXEHWSA BEPOSTHOCTU uaeHTudukaumm obpasua) nepes MUKPOCKONUYECKUM aHANU30M.
Heobxoaumo onpeaenuTb KpUTEPUU ONPEAENEeHns MUKposiAep nepea NoacYeToM. [N KOCTHOro Mo3ra u ne-
pudepu4ecKon KpoBK, UCMONb3YS MUKPOCKONUYECKUIA aHanu3, NOACYUTLIBAIOT NO MeHbwwew mepe 2000 no-
nuxpomaruyeckux sputpountos (PCE)/petukynouutos (RET) Ha »xMBOTHOE nNpu onpegeneHmm NnonmxpoMaro-
unbHbIX 9puTpounToB ¢ MuKkpoaapammu (MN-PCE)/petukynouyutos ¢ mukposgpamu (MN-RET).

Ona nepudepruyeckon KpoBu, UCNONb3YA LUTOMETPUYECKUIA METOA, NOACHUTLIBAIOT nNpumepHo 20000
PETMKYMOUUTOB (MOMOAbIX 3PUTPOLIMTOB) HA XMBOTHOE. [lononHutenbHas uHGOpMauua MoxeT ObiTb Nony-
yeHa nyTem noacyera HopMoxpomHbIX aputpouutoB (NCE) ¢ mukposapamu (MN-NCE).

Ona onpefeneHus TOKCUYECKOro BO3AENCTBUA IKCTPAKTOB TECTUPYEMbIX COEAMHEHUNI/BeLlecTBa Ha
3pPUTPONO33 ONPEAENAOT OTHOLLEHUE A0MN NOAMXPOMATOMPUNBHBIX IPUTPOLIMTOB K OBLLEMY YUCHY IPUTPOLIU-
TOB (cooTHoweHne PCE/EC, rae EC = PCE + MN-PCE + NCE + MN-NCE) npu noac4eTe no MeHbLuen mepe
200 apuTPOLMTOB Ha KaXgoe XMBOTHOE. [lonsa nonuxpoMaTtouIbHbIX 3PUTPOLMTOB OT OOLLEro unucna apu-
TPOLIMTOB Y >KUBOTHbIX, 06paboTaHHbIX 9KCTPAKTOM TECTUPYEMbIX COEMHEHUS/BELLECTBA, HE AO0MKHA ObiTb
Huxe 80 % OT nokasarensi oTpULAaTeNbHOro KOHTPONA.

MpoLEHT PETUKYNOUMTOB B nepucepu4eckon KpoBu onpeaensiioT MCxoasa 3 obLero KonuyecTea apu-
TPOLMTOB, NOACHUTAHHBIX ANS KAKA0rO XMBOTHOMO U B CPEHEM ANA rpynnbl BO3AENCTBUSA. MPOLIEHT PeTUKy-
NOUMTOB B rpynnax BO3AENCTBUSI SKCTPaKTa TECTUPYEMbIX COEAUHEHNS/BELLECTBA JOIMKEH ObITb CONOCTaBUM
C @HanornyHbIM B rpynnax oTpuLaTenbHOro KOHTPONsA, B MUHOM Cly4ae NPOLEHTHOE COOTHOLIeHUe byaeT yka-
3bIBaTb HA TOKCUHYHOCTb.

10.5 [aHHble U OTYETHOCTb

10.5.1 OueHKa pe3ynsraTtoB

[aHHble MO KAXKAOMY XXMBOTHOMY CrieayeT NpeacTaBnsaTe B TabnuuHon cdopme. SkcnepuMeHTanbHoOM
eVHULIEN ABNSAETCA XMBOTHOE. [Ans Ka)aoro caMmua u camkm HeoOXoAMMO AOKYMEHTAanbHO OTPa3suTb cneay-
IOLLME AAHHBIE: KONUYECTBO NONUXPOMATOMPUNBHBLIX 3PUTPOLIMTOB, KOMIMYECTBO HOPMOXPOMHBIX 3PUTPOLITOB
M KONUYECTBO MONMUXPOMATOMUITLHBIX U HOPMOXPOMHBIX 3PUTPOLMTOB C MUKposigpamu. [lonsa nonuxpomaro-

2) Hoechst 33258 moxeT 6biTh nonydeH oT Hoechst MM6X, D-65926 dpaHkdpypT-Ha-Maiite. 3ta uHbOpMaymus
npueefeHa Ansa ynobcTBa Nonb3oBaTenei HacTOALWM CTaHAapTOM U He sBNseTca peknamoil ISO osnaveHHoro npo-
AyKTa. MoOXHO Mcnonb3oBaTb IKBMBANEHTHbLIE NpOAyKThl, eCrnu NpoAeMOHCTPUPOBAHO, YTO OHU NPUBOAAT K TaKUM Xe
peaynesraram.
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(PUNBHBIX 3PUTPOLIMTOB K 06LLUEMY Yncny 9puTpoumnToB (CooTHoweHne PCE/EC) gomkHa ObiTb onpeaeneHa
NS Ka)goro >XWBOTHOro. Torosble Tabnuubl 4OSMKHBI BKIKOYATh AAHHBLIE MO KAXAOMY XUBOTHOMY, CpeaHUe
3HaYeHMA YaCTOThI NONUXPOMAaTOPUIIBHBIX IPUTPOLUTOB C MUKPOSAPAMM U OO NONMXPOMATOMUIBHBLIX 3pU-
TPOLMTOB OT OBLLEro Yucna SpuTPOLMUTOB Ha Kaxayto rpynmny. B cnyyae nobiLLEHUA 40U NONUXPOMAaTOPUIb-
HbIX 3PUTPOLMTOB C MUKPOSAPaMK Npu AENCTBUK uccrneayemoro obpasua B Ka4ecTBe KOHTPONs MOryT ObiTh
NoACHUTaHbI HOPMOXPOMHBIE SPUTPOLIMTBI C MUKPOSAPAMMU, TaK Kak apTedakTbl B N0GOM aHanusnpyemom
npenapare Bbl30BYT MOBBILLIEHME KAK HOPMOXPOMHbIX, TAK U NOMUXPOMATOPUIIbHLIX 3PUTPOLUTOB C MUKPO-
aapaMu. CpegHue 3HaYeHUss HOPMOXPOMHbBIX 3PUTPOLIMTOB C MUKPOAAPAMM TaKkke MOryT BbiTb OCPOPMIIEHbI B
BuZe Tabnuupl. Ecnn oTCyTCTBYIOT pasnuuns B MOKa3aTenNsX >XMBOTHbIX PA3HOro nona, 4ns cTaTucTU4ecKoro
aHanusa gaHHble MOXHO 06beaAnHNUTb. MoryT ObiTb NPUMEHUMBI APYTUE ansTepHaTUBLI B NPeACTaBNEHUM pe-
3ynbTaTos.

10.5.2 OueHkKa U MHTepnpeTauua pesynsraTtos

B 60nbLUMHCTBE 9KCNEPUMEHTOB MOMNYYaKT YETKO MOMOXUTENBHBIE UMM OTPULIATENbHbLIE PE3ynbTaThl,
OCHOBbIBASACh HA CTATUCTMYECKOM aHanmae. TeM He MeHee pe3yrbraTbl CTAaTUCTUYECKOro aHanu3a mMoryT ObiTb
He eAUHCTBEHHbIM KPUTEPUEM MPU OLIEHKE NOMOXUTENbHOrO OTBETA ANA TecTupyemoro obpasua. Mpu uHtep-
npeTauum AaHHbIX HEOOXOAMMO YYMTBIBATL CMEAYIOLLEE: B PEAKUX CRy4asx NONyYeHHblEe AaHHbIe He AAloT
OnpeneneHHoro cyaeHus 06 akTMBHOCTM TecTupyemoro obpasua. Pesynbratel MOTyT OCTaBaTbCA HEOAHO-
3HAYHLIMU UM COMHUTENbBHLIMU BHE 3aBUCMMOCTH OT KONUYECTBA NPOBEAEHHbLIX NOBTOPOB.

OTpuuaTernbHble pe3ynbraThl 03HA4aloT, YTO B YCIIOBUSIX 3KCNEPUMEHTA TECTUPYEMbIN 0Bpa3eL, He nHay-
LUMPYET NONUXPOMAaTOdUIbHBLIE 3PUTPOLMTBI C MUKPOSAPAMM Y XMBOTHBLIX UCCNEAYEMOrO BuAA.

Cnegyer yuuTbiBaTb BO3SMOXHOCTb TOrO, YTO TeCTupyemblin obpasel, 3KCTPaKT unu ero Metabonutobl
MOTyT JOCTUTHYTb CUCTEMbI OBLLEro KPOBOOOPALLEHUA UIU KOHKPETHOW TKAHWM-MULLIEHU (HanpuMmep, NpUBeayT
K CUCTEMHOW TOKCUYHOCTK). CpeaHee KONMMYECTBO NOMUXPOMATOMUAbHBLIX SPUTPOLMTOB C MUKPOSiAPaMU B
KOHTPONbHOW rpynne (oTpuuatenbHbIi KOHTPOSb) HE A0MKHO npesbiwaTtb 4 PCE Ha 1000 kneTok.

Ecnu pesynesratbl He OTBEYAIOT KPUTEPUAM MONOXKUTENBLHOTO UKW OTPULIATENILHOrO reHOTOKCUYECKOro
acbdekTa, pesynbrarbl MOryT BbiTh NMPU3HAHBI HEOAHO3HAYHBIMWU UM HEAOCTATOYHBIMKW; HEOBX0AUMMO NpoBe-
JeHune aanbHeLwero uccnegoBaHua NPeanovTUTENLHO ¢ MoauduKaumen ycnosui skcnepumenta. ina noa-
TBEP>XXAEHUA pesynbTara MoryT ObiTb NOACHUTaHbI AononHuTeNnbHO 2000 PCE Ans kaXaoro akcnepumeHTanb-
HOIO M KOHTPOJLHOTO XKMBOTHOTO. ECnu OTBET ABMSAETCA NOASNIMHHLIM U HE BbI3BaH OLUMOKOW UCCNEes0BaHMS,
cTatucTuyeckas 3Ha4MMoCTb NMOBLICUTCS BMECTE C BO3pacTaHWEM KONMMYECTBA UCCNEaYyeMbIX KIeToK.

10.5.3 OTyeT 06 uccnegoBaHumn

OTyeT 06 uccnegoBaHUM JOMKEH BKIOYATb CREAYIOLYIO MHOPMALIMIO:

a) uccneayembliii obpasew unm SKCTPaKT:

1) nccnegyemble MEAUMLMHCKOE U3AENUE, KOMMOHEHTLI U MaTepuansl,

2) naeHTUdUKaLMOHHbIE AaHHbIE U HoMmep CAS, ecnu U3BecTeH,

3) dmsndeckasa npupoaa u YUCTOTa UCCNEedyEMbIX MAaTEPUANOB, €CAKN U3BECTHBI,

4) OU3NKO-XUMUYECKME CBONCTBA, pENEBaHTHLIE K MPOBEAEHUIO NCCNEa0BaHUS,

5) ctabunbHOCTL Mccnegyemoro obpasua, ecnu u3BecTHa,

6) AaHHble O CTEPUNILHOCTH,

7) onucaHue NoAroToBKM TecTupyemoro obpasua, Bknovas 060cHoBaHME BbiIGOpa MeToaa, pacTBo-
puTensi U yCrnoBwmii npurotoBrneHus obpasua,

8) onucaHue puanmyeckux XxapakTepucTuk TECTUPyEMOoro o6pasua, Hanpumep Npo3pavHoOCThb, LIBET K
Hanu4ue yactuu,

9) uHdopmauuna o ANUTENLHOCTU NpoLecca IKCTPaKLUU U BPEMEHU, NPOLLELLEM MEXAY NPUroTOB-
neHvem obpasLa n Ucnonb30BaHWEM B UCCNEOBAHUM,

10) MeTOoA NpUroTOBNEHNA TECTMpYemoro obpasua ¢ 060CcHOBaHWEM BbIGOpa MCNONBL3yeMOro MeTo-
aa. CornacHo metogy B ISO 10993-3 HeoOx0aMMO BKIHOYMTL MPOLEHT O0Caaka, onpedeneHHbli B npeaBapu-
TENbHOM UCCNeg0BaHNN SKCTPaKUNK;

b) pactBopuTtens/pasbasutens:

1) oBocHoBaHue BbibOpa pacTBoputensi/pasbasutens,

2) pacTtBOpMMOCTb M cTabunbHOCTL TecTUpyemoro obpasua B pacTBoputene/pasbasuTene, ecnu
N3BECTHbI;

C) UCCNEeAYEMBbIE XXUBOTHbIE:

1) mcnonb3yemble BUA/MUHUA,

2) KONMMU4ecTBO, BO3PACT U MOJT XXNBOTHbIX,

3) WCTOYHMK, YCNOBUA pasMeLLeHns, AmetTa uT. 4g.;
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d) pesynbrarbl:
1) NpU3HaKu TOKCUYHOCTH,
2) spems 3a6opa npo6 ansa Kaxxaou rpynnsl 06paboTku,
3) [ons HespenbiX 3PUTPOLMTOB Cpeamn 0OLLEero yucna s3puTpoLUTOB,
4) KONUYECTBO HE3penbIX 3PUTPOLIMTOB C MUKPOsiAPaMK, NMPUBEAEHHOE OTAENbHO ANA Kaugaoro
>KUBOTHOTO,
5) cpeaHee CTaHAApPTHOE OTKNOHEHWE ANs HE3PENbIX SPUTPOLMUTOB C MUKPOSAPAMU HA Tpynmny,
6) AaHHble «403a—O0TBETY, NPU YCNOBUUN ONpeaeneHus,
7) MCNONb30BAaHHbIN CTATUCTUYECKMI aHanNU3 U MeToa A,
8) oTpuuaTenbHbIA KOHTPOSb B NPOBEAEHHOM 3KCMEPUMEHTE U UCTOPUYECKUIA OTpULIATENbHBIA KOH-
Tponb naboparopuu,
9) NONOXMTENbHbLIA KOHTPOMb NPOBEAEHHOrO 9KCNEPUMEHTA U UCTOPUYECKUI NONOXKUTENbHbIA KOH-
Tponb naboparopuu,
10) macca Tena Kaxaoro >XKMBOTHOIO U CpeaHuii BeC No rpynnam (no rnony),
11) KNMHUYeckue HabnaeHNs ANA KaXaoro XXUBOTHOTO;
€) obcyxaeHne pesynesraTos;
f) 3aknoveHue.

11 MeToA OUEHKN XPOMOCOMHbIX abeppauwn in vivo

11.1 OOwWwmne nonoxeHus

MeToa OLeHKN XPOMOCOMHbIX abeppauuii in vivo aganTUpoBaH AN MEAULMHCKUX U3Zenuii myTem uc-
nonb3osaHua OECD 475 [4]. B TecT-cuctemax Ansi OLEHKW reHOTOKCUYECKOro noTeHuumana MeauumuHCKUx us-
aenuit moryT GbITb UCNONb30BaHbI MEAULUMHCKOE(MIT) u3genue/matepuarn, UM 9KCTPakTbl U3 MeLULUHCKOro
usgenua/marepuana, unum SKCTParupoBaHHLIE U BbiNapeHHbIe 0CaaKu U3 MEAULMHCKOro usgenua/marepuana
UM XumMuyeckue BeLlectsa. Npu MCNoNb30BaHNN ABYX 9KCTPAKTOB FEHOTOKCUYECKUI NOTEHLMAN KaXKA0ro aKe-
TpakTa AOmKeH ObITb OLEHEH B COOTBETCTBUM C AAHHbLIM Pa3fenom.

HKuBOTHbIE AOMKHbI BbITb SKCMOHMPOBAHbI C UCMOMNb30BaHWEM MOAXOASLLEr0 NyTM BO3AENCTBUS TECTU-
pyemoro o6pasua. >KMBOTHbLIX YMEPLUBIAOT B ONpeaeneHHoe Bpems nocne o6paboTku, U3BNeKaloT KOCTHbII
MO3r, TOTOBAT U OKpaLuMBaloT npenaparbl. [penaparbl aHanu3upyloT u MeTadasHble KNETKM OLIEHMBAIOT Ha
npeameT HanMuusa CTPYKTYPHBIX XPOMOCOMHBIX abeppaumii.

11.2 Mpenapatbl

11.2.1 Bbi60op BUAA KMBOTHbIX

PekomeHayeTca ucnonb3oBatb Mbilen B Bo3pacte oT 6 40 12 Hea unu KpbIC B Bo3pacTe oT 8 Ao 12 Hea,
XOTA TaKKe MOXET ObiTb UCNONBL30BaH NIOGON Apyron noaxoaawmi Bua Mnekonutaowmx. Cneayet Bbibuparb
MOINOABIX 340POBbLIX XXMBOTHBIX LUMPOKO NPUMEHAEMbIX NabopaTopHbIX NUHUMIA. B Hauane nccnegoBaHus usme-
HEHWE BECA XMUBOTHBIX AOIHKHO ObiTb MMHUMATbHLIM U HE NpeBbIwaTh 20 % cpeaHero Beca Anis KaKaoro nora.

11.2.2 YcnoBusa pasmeweHna u nuTaHua

TeMneparypa B NOMELLEHUK, IAe COAEepXKaTca uccneayemble XXMBOTHbIE, AOIDKHA cocTaBnsTh oT 18 °C
10 26 °C. X0TA OTHOCUTENbHAs BNAXHOCTb A0MKHA ObiTb HE MeHee 30 % 1 NpeAnoYTUTENBHO HE NpEBLILLIATL
70 %, KpOME BpEMEHN YOOPKU NOMELLEHUS PEKOMEHAYIOTCA 3HAaYEHUs AaHHOTO nokasarens ot 50 % A0 60 %.
OcBeLleHne A0mKHO ObiTb UCKYCCTBEHHBIM, C YyepeaoBaHmem 12 4 ceeta u 12 4 TeMHOTbI. [N KOpMNeHust
MOXXHO MCNONbL30BaTb CTaHAApTHbIE NabopaTopHble AUETHI C HEOTPAHMYEHHBIM OCTYNOM K NMUTLEBOW BOAE.
Ha BbLIOOp AMETHI MOXET NOBNUATH HEOOXOAUMOCTL NPUIOTOBNEHUSI 0CODON CMecu KopMa Npy BBEAEHUU Te-
cTMpyemoro obpasiua unu 3KCTpakTta ¢ KOpMOM. >KMBOTHbIE MOTYT ObiTb pasmMelleHbl MHAUBUAYANbHO WIK
ManbiMu rpynnamu O4HOro nona B OHON KIeTKe.

11.2.3 MoAroTroBKa XUBOTHbLIX

3a0poBbIE MONOAbLIE B3POCHbIE XWUBOTHLIE PAHAOMU3UPOBAHHO PacnpeaensiioT B rpymnnbl KOHTPONs U
BO3AENCTBUA. Ka)kaoe XXMBOTHOE UMEET CBOIM UAEHTU(PUKALIMOHHLIN HOMEp. XKUBOTHbBIX aKKMUMAaTU3UPYIOT K
ycnosusam nabopatopumn B TEHEHME NO MEHbLUEN Mepe NATU AHeW. KneTkn AomkHbl 6biTb pasmeLleHbl TaKUM
06pa3som, YToObl MMHUMU3NPOBATbL BO3MOXHbIE 3(PheKThl, BbI3BAHHLIE PACMONOXEHWEM KIETOK.

11.2.4 MoaroToBka uccneayemoro oépasua

Bei6op cnoco6a noarotoBku o6pasua Ans MeAMLMHCKOTO U3AEeNUsA AOMMKEH YUNTLIBATL XMMUYECKNI CO-
CcTaB U PU3NKO-XMMUYECKME CBOWCTBA MaTepuana Winu marepuaros, UCMOMb3YEMbIX B MEULIMHCKOM u3fe-
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nuu. Mpu noarotoBke obpasua Heobxoaumo pykoeoacTeoBatbca 1ISO 10993-12. [lononHuTensHas uHgopma-
uus npueeaeHa B npunoxeHum A ISO 10993-3:

- MEAULIMHCKME U3AEeNuA UMn mMatepuanbl, KOTOpPble MOryT ObiTb PACTBOPEHbI UNU CYCMEeHAUPOBAaHbI B
pacTBopuTene, UCNoMb3yIT HENOCPEACTBEHHO B Ka4YeCTBE TECTUPYEMbIX 00pa3LIOB (CM. NpUnoxeHue A, Me-
Toa A ISO 10993-3);

- MEAWLIMHCKME U3Oenus UM MaTepuanbl, KOTOpble HEPacTBOPUMbI B pacTBOpUTENe, MOryT ObiTb A0-
3MPOBAaHbI C UCMONb30BAHMEM IKCTPAKTOB B KayecTBe TecTupyemMoro obpasua. Beibop METOAOB 3KCTpaKLUK
3aBMCUT OT NPOLIEHTHOM A0NM IKCTparMpyembiX BELIECTB, MONYYEHHbIX U3 uccnegyeMoro obpasua (CMm. npu-
noxexue A, metoabl B u C 1ISO 10993-3) unu pesynstatoB uccnegosaHuv in vitro.

Mccneayemble 9KCTPaKTbl AOKHLI ObITh UCNONBL30BaHbLI B TEYEHUE 24 4 nocre npurotoeneHus. Ecnu
9KCTPAKT XpaHAT bonee 24 4, He0BX0AMMO COOBLUUTL 06 YCNOBUSIX XPAHEHMUS.

11.3 YcnoBus uccriefoBaHun

11.3.1 PacTBopuTtens/pa3baBurenb

Pacteoputens/pasbaBurens f0mkHbI ObiTh BbIOpaHbl B cOOTBETCTBUM C ISO 10993-12 unu npunoxeHu-
eM A ISO 10993-3 1 He BbI3bIBaTb TOKCUYECKHE ah(PpeKTbl NPYU NPUMEHAEMbIX YPOBHSAX A03. Ecnu ucnonb3ayior
Manou3BeCTHbIE PACTBOPUTENU, UX BKIIOYEHNE AOMKHO ObITb CONMPOBOXAEHO AAHHBLIMK, YKA3bIBAIOLUMMU HA
ux 6GUOCOBMECTUMOCTb.

11.3.2 KoHtponu

COOTBETCTBYIOLLME NONOXUTENbHLIE U OTPULATENbHBLIE (PACTBOpUTENb/pa3baBUTENb) KOHTPONU AOIK-
Hbl ObITb BKMIOYEHbI AN KaXkgoro nona. Kpome 06paboTku TecTupyemMbiM 00pa3sLioM B 9KCNEePUMEHTaNbHbIX
rpynnax XMBOTHbIX, C XXMBOTHBIMU B KOHTPOSbHbLIX FPynnax crneayer obpawarbes Tak e, Kak U C XXMBOTHLIMU
B 3KCNEepUMMEHTanbHbIX rpynnax.

MonoxuvTenbHblE KOHTPONU AO0MKHLI UHAYUMPOBATH 3HAUUMOE MOBbLILLEHME YaCcTOThl MeTadas co CTPYK-
TYPHbIMU XPOMOCOMHLIMUW abeppauusamMm in vivo N0 CPaBHEHUIO C (POHOBLIM YPOBHEM. [103bl NONOXUTENBHOTO
KOHTPONA AOMKHbI ObiTb BbIOpaHbI Tak, YTOObl 3h(pekTbl ObINM YETKUMM, HO HE AOMYCKANU HEeMEANEHHOro
pacno3HaBaHusa 3alwM@POBaHHLIX NPenapaToB uccnegosarenem. BeeaeHne nONOXMTENbHOMO KOHTPONS My-
TEeM, OTAMYaLWMMCA OT MYTU BBEAEHUSA TECTUpPYyemMoro obpasua, u B3sTue ToSIbKO O4HOW BPEMEHHOW NPoObl
SIBNAETCA NPUEeMMEMbIM.

Mpumepsbl BewWwecTB NOMOXUTENBLHOIO KOHTPOMS BKAKOYAIOT crneayiowme:

- aTUNMeTaHcynbdoHaT [Homep CAS 62-50-0],

- 3TUNHUTPO3OMOYeBUHA [Homep CAS 759-73-9],

- mutoMuumnH C [Homep CAS 50-07-7],

- ynknodpocchamup (MoHoruapar) [Homep CAS 50-18-0 (Homep CAS 6055-19-2)],

- TpuatTuneHMenamuH [Homep CAS 51-18-3].

YKnBOTHbIE OTpULIATENBHOTO KOHTPONS, KOTOPbIM BBEAEHLI TONLKO pacTBoputenu unu pasbasutenu, a
B OCTanbHOM C HUMM 00paLLAIOTCA TakK Xe, Kak C XXMBOTHBIMU B 9KCNEPUMEHTaNbHbIX rpynnax, BKIOYEHbl B
KaXKablii BPEMEHHON UHTEPBAN UCCNEeA0BaHUsA, KPOME KOr4a MeIoLWUecs AaHHble KOHTPONSA EMOHCTPUPYIOT
npuemnemMblil pasbpoc nokasaTenein Mexxay XMBOTHBIMU U YaCTOTY KNETOK CO CTPYKTYPHLIMM XPOMOCOMHBIMU
abeppauuammn, COOTBETCTBYIOLLYIO UCTOPUYECKOMY KOHTPOMIO. Ecnu aAna oTpuuatenbHbIX KOHTPONel npume-
HSAIIOT €IMHCTBEHHbII BPEeMEeHHOI UHTEepBar, TO Haubonee NOAXOASALLMM BPEMEHEM SIBNSETCA NEPBbIN 0TOOP.

11.4 MNMpoBeageHune uccnesoBaHnA

11.4.1 KonnyecTtBO M NON XUBOTHbIX

Kaxxgas sakcnepuMeHTanbHasi U KOHTPONbHAA rpynna BKNIOYAET NO MEHbLUEeN Mepe NATb NOAOMNbITHLIX
JKMBOTHbIX 0c00en KaXoro nona. Ecnm Ha MOMEHT NpoBeAeHMA 9KCNEePUMEHTA CYLIECTBYIOT aHanoruyHole
MCCMNEe1I0BaHUsl, KOTOpbie €MOHCTPUPYIOT, YTO MEXAY NOMamMu He CyLLeCTBYET 3HAYUTENbHOW Pa3HULIbI B TOK-
CMYHOCTHU, TO XUBOTHbIX OAIHOTO nona byaer 40CTaTovHO. ECcnu BO3AENCTBME XMMUYECKMX BELLECTB Ha Yeno-
BeKa 3aBUCUT OT MOnNa, Kak, HanpumMep, B crny4ae oTaenbHbIX hapMaLeBTUHECKUX areHTOB, TO UCCneoBaHue
NPOBOASAT C XKMBOTHbIMU COOTBETCTBYIOLLIEFO NONA.

11.4.2 Aun3aiiH 3KCnepuMeHTa

He meHee yem 3a 18 4 70 BBEAEHUS TECTUPYEMOrO 06pa3Lia XMUBOTHLIX HE KOPMST, OHU NONy4aloT BOAY
B HEOrpaHMYEHHOM KonuuecTBe. B Hauane akcnepuMeHTa XXMBOTHbIX B3BELLUBAIOT ANSA MHAUBUAYATLHOW KOp-
peKuMn BBOAUMOIO KONM4YecTBa obpasiua B 3aBUCUMOCTM OT MAcChl TeNa XMBOTHOTO. TeCcTupyembiii obpaset|
BBOASIT OAHOKPATHO. [ins KaXKaon A03bl BBOAUMOro obpasua skcnepuMeHTanbHas rpynna CocTouT U3 ABeHaa-
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LaT >KMBOTHbLIX (LUECTb CaMLIOB U LLECTb CaMOkK). YKUBOTHbIX OCMaTPMBAIOT HA NPeAMET OCTPbIX TOKCUYECKUX
cUMNTOMOB nocne 1 4, 3atem oT 2 40 4 4, n Yyepes 6 u 24 4 nocne o6pabotku. 3a 2,5 4 nepen 3aboem XUBOT-
HbIM MHTPanepUTOHeanLHO BBOAAT MHrMBUTOP BepeTeHa aenenns Colcemid® (2,0 mr/kr macobl Tena) ana
OCTaHOBKWU MUTO3a Ha cTaauu meTtadasbl.

11.4.3 YpoBHu fo3

B cnyyae BO3HMKHOBEHUS TOKCUYMHOCTU HEOBX0AUMO NPOBOAUTL NPEABAPUTENBHOE UCTIbITAHKUE MO NOA-
6opy no3 (DRF). JaHHoe uccnegoBaHue MOXeET ObiTb NPOBEAEHO Nepefi OCHOBHLIM JKCMEPUMEHTOM ANS
onpeaeneHusa TOKCUYHOCTU Npenapara TecTupyemoro obpasya u ypoBHel 403 ANt OCHOBHOIO UCCIEA0BaHUS.

Mpu npoBeaeHun uccnegoBaHus noaodop 403 cneayeT NpoBoAUTL B naboparopum, 3ageincTBys TOT XKe
BUA, NMMHUIO U NOM XMUBOTHbIX, @ TaKKe pexxum 06paboTku, KoTopble ByayT UCMONB30BATLCA B OCHOBHOM UCCHE-
AosaHun. Npyu HaNUYUU TOKCUYHOCTM NPY NEPBOM BpPeMeHU 3a60a MCNONb3YIOT TPU YPOBHS A103. OTU 3HAYEHUS
003 AOMKHbI 0XBaTbIBATL AMANa3oH OT MakCMManbHON A0 HEOONbLION TOKCUMHOCTU UMK A0 €€ OTCYTCTBMUS.
Mpu nosaHeM BpeMeHn 3a60s cneayeT NPMMEHSTL TONBKO MakCMManbHylo Ao3y. MakcumanbHas fo3a — 310
0034, BbI3bIBaIOLLAA NPU3HAKU TOKCUYHOCTH, MPU KOTOPLIX YPOBHU, NPEBbLILLAIOLLME 103bl, BBOAUMBIE MO aHa-
NOrMYHON CxeMe, NPUBEAYT K MeTanbHOMYy UCXoAay. BelwlecrBa ¢ KOHKPETHOW GMONOrMYeckoin akTUBHOCTLIO
NPU HU3KNX HETOKCUYHBIX 103aX (TaKMe, Kak FTOPMOHbI U MUTOTEHbI) MOTYT ObITb UCKINIOYEHUEM ANSt KpUTEPUEB
onpeaeneHusa ypoBHA A03bl (003), U X He0BXoAUMMO NoABUpaTh B KaXKAOM KOHKPETHOM cnyyae. Makcumarnb-
Has [03a MOXET Takke ObiTb OnpeaeneHa Kak 03a, Bbi3blBaloLWwan NPU3Hak TOKCUMHOCTHU Anst KOCTHOTO Mo3ra
(Hanpumep, CHMXEHWEe MUTOTUYECKOro MHAEKCa).

11.4.4 NccnepgosaHue npeaenbHbIX 3HAYEHUA

[Ons nccnegoBaHui, OCHOBAHHBIX HA 103aX MPU KOHKPETHOW Macce Tena, MI/Kr, NONIHOe UCCreaoBaHue,
UCNonb3yioLLee TpU A030BbIX YPOBHS, HE ABNSETCA HEOOXOAUMbBIM, €CIN:

- pesynbTaTbl N0 NoAOOPY 403 UNK CYLLECTBYIOLUME AaHHbIE NO ONM3KMM JIMHUAM XXUBOTHBIX YKa3bIBaIOT
Ha TO, YTO pexxum oOpaboTku, N0 MEHbLUEW Mepe, MakCUMarnbHON A03bl (ONUCAHO HWXKE) HE Bbi3bIBAET BUAM-
MbIX TOKCU4eCKuX 3P eKTOoB (BKMO4aa OTCYTCTBUE CHMKEHUA nponudpepaumm KOCTHOro Mo3ra); U

- NPEeANONOXUTENbHOE OTCYTCTBUE FEHOTOKCMYHOCTMU BBMAY AaHHbLIX UCCNEeA0BaHUI reHOTOKCUYHOCTM in
Vifro inn gaHHbIX N0 CTPYKTYPHO CXOXXMM BELLECTBaM.

BeeaeHne makcumanbHOM 403bl O4HOKPATHO B TAKUX Cry4Yasix MOXET ObiTb AocTaTtouvHbiM. Mpu BBEAE-
HUK B Te4yeHune 14 cyT unu bonee MakcMmanbHOM 4030 ABnsercs 1000 mr/kr maccel Tena/cyT. Mpu BBeAeHUM
MeHee 14 cyT npegenbHOW aosoi Asnsetca 2000 mr/kr maccel Tena/cyt. B cnyvae BBeaeHUS 3KCTPaKTOB
(cm. 1ISO 10993-12) ucnone3osaHue 100 %-HOro sKCTpakTa Tectupyemoro obpasua npuemnemo, U ganbHen-
Luee uccrnegosaHue 403 He ABNseTcs HeobxoaumbiM. Mpu npeagnonaraeMom OTpuLaTensHOM BO3AENCTBUM
TecTupyemoro o6pasLa Ha Yernoseka cnefyeT UCnonb30BaThk onee BLICOKUI YPOBEHb 103 NPU UCCNEA0BAHUM
npeaenbHbIX 3HAYEHUN.

11.4.5 YpoBHM 003 U cNOCOOLI UX BBEOEHUA

Pusmonornyeckue pacTeopbl, BBOAUMbIE BHYTPUBEHHO ANS MbILLE Maccoi Tena He 6onee 20 mn/kr, U
NS KpbIC Maccoi Tena He 6onee 10 Mn/kr, OpraHuYeckne pacTBOPUTENMN UIU IKCTPAKTbI MOTYT ObITb BBEIEHbI
MHTpanepuToHeanbLHo npu macce Tena 20 Mn/kr 4na mbiwen u Macce Tena 10 mn/kr gnsa kpbic. [ipyrue nytu
BO3AENCTBUA MOTYT BbITb NPMEMMEMbI NP 06O0CHOBaHWUM U €CNKW NOKAa3aHO, YTO IKCTPAKT YCBAUBAETCS TAKUM
nyteM. MakcumanbHbIi 06bEM XUAKOCTU, KOTOPLIA MOXET ObiTh BBEZIEH 3@ OAUH NPMEM NOCPEACTBOM 30HAA
UNU UHBLEKUUMW, 3aBUCUT OT pasmepa UccrneayemMmoro >xuBoTHoro. KpoMe pasgpaxaiowmx unu pasbeaaroLmx
BELLECTB, KOTOPbIE 00bIYHO UHAYLIMPYIOT NOBLILLEHHbIE pasapaxaiowme 3ddeKTbl NPU BbICOKUX KOHLIEHTPa-
LusAxX, Bapuauum BBOAUMbIX 06LEMOB A0MKHBI ObITb MUHUMU3UMPOBAHbI NYTEM NMPUIOTOBIIEHUS KOHLIEHTPaLUi
pacTBOpPOB, NO3BOMAOLLMX BBOAUTL NOCTOSAHHLIN 00bEM ANsi BCEX YPOBHE A03. Micnonb3oBaHue apyrnx obb-
€MOB A0M¥KHO ObITb 000CHOBAHHbLIM.

Ona ocTaHOBKM KNETOK B MeTadase BCE ¥MBOTHLIE MOMYyYalOT OAHOKPATHYIO MHTPanepuTOHearnbHylo
nHbekuuio (IP) konxuuymMHa B 03€, COCTaBNAIOWEN NPUMEPHO 2 MI/KI Macchl Tena. KonxuumH BBOAAT XKMBOT-
HblM HE MeHee YeM 3a 2—4 4 40 Ha3Ha4YeHHOro BpeMeHu 3abopa KOCTHOro Mo3ra.

11.4.6 3a60p KOCTHOro Mo3ra U NPUroToBrieHMe FMCTOSNIOrMYeCcKUX Npenaparos

KneTku KOCTHOro moara 3abupaior us 6egpeHHbIX unu GonbluMx 6epLOBbLIX KOCTEN HEMEANEHHO Nocne
ymepLueneHus. [nsa oCTaHOBKKU KNETOK Ha cTaaun MeTadasbl KIETOUHYIO CYCeH3MI0 KOCTHOrO Mo3ra noasep-
ralT rmnoTOHWUU, PUKCUPYIOT U HAHOCAT Ha cTekna. MNMpenapartbl okpawmsaloT no Mmsa.

3 Colcemid sBnsieTca Toprosoit Mapkoil NpoaykTa, nocTaersemMoro koMnaHueii Ciba-Geigy Company, Basen,
LLierLapus. 3ta nHdopMauusa npuseaeHa ana yao6cTBa nonb3oBareneil HaCTOALLEro CTaHAapTa M He SBNSETCA pekna-
Mot ISO o3HaueHHOro npogykra. MOXXHO UCNONb30BaTh SKBUBASIEHTHLIE NPOAYKTHI, €CMU NPOAEMOHCTPUPOBAHO, YTO OHU
NPWUBOAAT K aHaNorM4HbIM pesynsratam.
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11.4.7 MeTtadpasHbIli aHanu3

OueHKy npenapaToB NPOBOAAT MUKPOCKONUYECKU, CTPYKTYPHBIE U YNCNEHHbIE abeppauun LOKYMEHTU-
pytot. ins ananusa abeppauuii XpOMOCOM aHanM3mpyioT MUHUMYM no 100 mMeTadas Ha 3alMdpPOBaHHbI
npenapar OT Kaxaoro »u1BoTHOro. OLeHKa CTPYKTYPHbIX abeppaunini JOKYMEHTaNbHO OTPaXkaeT cneaytoLlee:

- abeppauyun xpoMaTugHoOro Tuna (XpoMaTuiHble U U30XpoMaTuAHbIE paspbiBbl U OOMEHbI), Takue Kak
ksagpopaguansl (CMMMETPUYHbIE U aCUMMETPUYHBIE OOMEHbI), TPUPaauanbl U CIIOXHbIE MEPECTPONKHU;

- abeppauyum XpOMOCOMHOIO TUMa (XPOMOCOMHbIE pa3pbiBbl U 0BMEHBI), Takue Kak AULEHTPUYECKUE Y
KOnbLieBble XPOMOCOMbI;

- pparmeHTbl, Habngaemeole ¢ obmeHamu, He ByayT cuntatbes abeppaumamu, Ho ByayT paccmarpu-
BaTbCA KaK YacTb HEMOMHOro 0bMeHa;

- NynbBepu3auma XpOMOCOM, KINETOK M 3HAYMTENbLHO MOBPEeXAEHHbIE KneTku (= 10 abeppauuii) Takke
JOIMKHBI ObITb OTMEYEHBI;

- XpoMaTuaHbIE U U30XpOMaTuaHbIe npobensl OyayT 3aMKCUPOBAHEI, HO HE BKIOYEHbI B aHanu3 abep-
pauunin XxpOMaTUaAHOro Tuna.

UucneHHble abeppaumu (MPOLEHT MNONMUMIOUAHBIX U 3HAOPEAYNNNUMPOBAHHbIX KNETOK) OLEHUBAIOT Ha
100 kneTok Ha cTagumn metadasbl Ha Kaxaoe >XUBOTHoe. MutoTudeckuii nHaekc (M) BeipaXKaeTcs Kak NPOLEeHT
KNEeToK B MUTO3€, OCHOBbLIBaACHL Ha noagcqeT 1000 KNETOK OT KaXkaoro XMBOTHOr0. Cpeanuint Ml BbIMMCRAIOT Ans
Ka>XKZ0M rPpYNMbl XXUBOTHbLIX (BKIIOYASA rpynny NOMOXMTENBHOIO U OTPULIATENBHOTO KOHTPONS), KOTOPbIN CRYXUT
B KQ4eCTBE NapamMeTpa UHIMOUPOBAHUS KITETOYHOTO AE€NEHUS U LIUTOTOKCUYHOCTH.

11.5 [laHHbIE U OTYETHOCTb

11.5.1 O6GpaboTKa pe3ynLraTtoB

SKCNepUMEeHTanbHOW €AUHNLEN ABNSAETCA XUBOTHOE. NHAMBUAYanbHbIE AAHHBIE MO XXUBOTHLIM Mpea-
cTaBsneHbl B TabnuyHon opme BMECTe CO CPEAHUMU 3HAYEHUSAMU, CTAHAAPTHLIM OTKIIOHEHMEM U CTaTUCTU-
YeCKOl JOCTOBEPHOCTLIO, NPpW onpeaeneHnn. Konnvyectso KNEeTOK C XPOMOCOMHbIMM abeppauusamu U MUTOTH-
YEeCKUM MHAEKCOM NPUBEAEHO OTAENbHO ANA KaKA0ro NOAOMLITHOIO XXUBOTHOIO.

11.5.2 OueHKa U UHTepnpeTauus pesyneraTtoB

CyLLeCTBYIOT KpUTEPUU ANA ONpeaesieHns NONIOKUTENbHOIO pe3ynbrata — TakuX Kak YeTKOe NOBbiLe-
HWE KONM4YecTBa KIeTOK CO CTPYKTYPHbIMKU XPOMOCOMHbIMU abeppauusamu B rpynne Nnpu BBEAEHUM OAHOKpaT-
HOW [03bl NPV OAHOKPATHOM BPEMEHHOM B3SITUM MaTepuana Anst UCCnefoBaHUs UMM NOBLILLEHUE KONMYECTBa
KMETOK CO CTPYKTYPHbIMW XPOMOCOMHbIMW abeppauusamu ¢ yBenmyeHnem Jo3bl (Ans Tokcmyeckmx obpasuos
TpebyeTcsi HECKOMbKO A03). HeoOx0AMMO yuuTbIBaTh OMOMOTMYECKYI0 3HAYMMOCTbL PEe3ynbLTaToB. [ns nomMoLwm
B OLIEHKe pe3ynbratoB nccrnegoBaHUs CNOMb3YOT CTAaTUCTUYECKNEe METOAbI. Crarucruyeckasl 3Ha4MMOCTb He
[A0mKHa ObITb €AUHCTBEHHBIM ONPEAENnAOLLMM (PaKTOPOM NONOXUTENBHOTO OoTBETa. HeoaHO3HaYHbIE pesynb-
TaTbl AOMKHbI ObITb BbIACHEHbI NPU AarnbHENLIEM UCCNeA0BaHUU, NPEeANOYTUTENBHO NOCPEeACTBOM MOAUDU-
Kauuu ycrnosuii uccnegosanus. Ecnm tectupyemblil Matepuan BBe4eH NP MakCMMasibHO BO3MOXHOW J03€
unu npu sepxHem npegene B 2000 Mr/Kr n 3Ha4YMTENbHOE NOBLILLEHWE KONUYECTBA KNETOK CO CTPYKTYPHbIMU
XpPOMOCOMHbIMU aBeppauusiMu He Habnganochb, 3MMEKT AOMKEH ObITb KNAaccUUUMPOBAH Kak oTpuuaTenb-
HbIN B ycnoBusax npoBegeHnsa AaHHOro nccnegoBaHus.

TecTupyemble BELLECTBO UMM 9KCTPAKT, pe3ynbTaTbl ANs1 KOTOPbIX HE OTBEYAIOT BbILLEYKA3aHHOMY Kpu-
TEpUIO, CYMTAIOT HEKNACTOreHHbIM B JaHHON TECT-CcucTeme. XoTa GOMnbLUMHCTBO UCCIEA0BAHUI AAIOT YETKO
NONOXKUTENbHbLIE UMK OTPULIATENbHLIE PE3YNETAaTEl, B PeAKUX Cry4asix Nofy4eHHbIe pe3ynsrarthbl He No3BonsAoT
cAenatb OnpeaeneHHbIn BbiBoA 00 akTMBHOCTM TeCTMpyemMoro obpasua. Pesynsrarel MOryT OCTaBaTbCs HEOA-
HO3Ha4YHbIMU NNU COMHUTENbHLIMWU BHE 3@aBUCUMOCTU OT KOnn4yecrsa NOBTOPOB UCCNea0BaHUA. Monoxutens-
Hble pe3ynbTaTbl UCCNEAOBAHUSI XPOMOCOMHBIX abeppaunuii 03HaYaloT, YTO BELLECTBO UHAYLIMPYET CTPYKTYp-
Hble XPOMOCOMHbIE abeppaLum, ABMAIOWMECA PE3yNLTaToOM XPOMOCOMHbLIX NOBPEXAeHui B apuTpobnacrax
nccneayemMoro Buaa XXvBOTHbIX. OTpuLaTenbHbIe pesynbsTaThl 03HAYaloT, YTO B YCIOBUAX UCCIIEA0BAHUA UC-
cneayemelii obpaseL; He MHAYLMPYET CTPYKTYPHBIE XPOMOCOMHbIE abeppauuu.

Heobxoaumo yunTbiBaTh BEPOATHOCTL TOFO, YTO UCCNEAYEMbI 0OpaseLl, 9KCTPaKT unu ero MeTabonuTbl
MOTYT AOCTUIHYTb OOLLEro KPOBOOBPALLEHUSA MU KOHKPETHO TKAHU-MULLEHW (HAanpuMmep, B Criy4yae CUCTEMHOM
TOKCMYHOCTU). YacToTa abeppauuin B rpynne OTpULATENBHOTO KOHTPONA AOMmkHa ObiTb HWxe 2 %. Yacro-
Ta CTPYKTYPHBIX XPOMOCOMHbIX abeppauuit B rpyrnne nosioKUTENbHOTO KOHTPONS AOMKHA ObiTb 3HAYMTENBHO
BbILLE MO OTHOLLUEHUIO K OTpULaTeSNIbHOMY KOHTPOIO (C pasbasutenem).
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11.5.3 OtyeT 06 uccnegoBaHum
Ot4et 06 MccnegoBaHWM AOMKEH BKOYATh CNEAYIOLLYIO MHOPMaLMIO:
a) uccrnegyemblii obpasew Unm IKCTPaKT:

1) uccnegyemMble MeAULMHCKOE U3Aenue, KOMMOHEHTLI UNu Matepuansl,

2) naeHTUuKauMoHHbIe AaHHble U Homep CAS, ecrin 3BecCTEH,

3) huU3M4eCcKyIo MPUPOAY U YNCTOTY UCCNEedyEMbIX MaTepUanos, eCrn N3BECTHbI,

4) PU3NKO-XMMUYECKME CBONCTBA, PENEBAHTHbLIE K NPOBEAEHUIO UCCIEA0BAHUS,

5) cTabunbHOCTb TECTUPYEMOTO 00pas3ua, ecrnu 3BecTHa,

6) daHHble O CTEPUIIBLHOCTMH,

7) onucaHue NOAroToBKWM TeCTUpyeMoro obpasua, Bkniodas ob6ocHoBaHue Beibopa MeToga, pacTBo-
puTens 1 yCroeui NnpurotoeneHus obpasua,

8) onucaHme husmyecKknx xapakTepucTuk TecTupyemoro obpasua, Hanpumep npo3pavyHoOCTb, LIBET U
Hanu4ne yactuu,

9) MHOPMALMIO O ANUTENLHOCTU NPOLECCa IKCTPAKLMU U BPEMEHU, MPOLLEALLIErO MEXQy NPUroTos-
nexHuem o6pasya u UCNONb3OBAHMEM B UCCNIEA0BaHUM,

10) METOA NPUroTOBNEHMA uccneayeMoro oopasua ¢ 060cHOBaHMEM BbIOOPA UCMONb3YEMOrO METO-
aa. ins metoga B ISO 10993-3 He00x0AMMO BKMIOYUTE NPOLEHT 0CaAKa, ONpeeneHHbIi B NpeaBapuTenbHOM
nccnenoBaHUK aKCTpakuum,

b) pacTtBoputens/pasbasuTens:

1) o6ocHoBaHue BbibOpa pacTeopuTens/pasbasutens,

2) pacTBOPMMOCTb M CTabunbHOCTbL TecTupyemoro obpasua B pacrtBopuTene/pasbasutene, ecnu
U3BECTHBI,

C) UCCNeayeMble XNBOTHbLIE:

1) ncnonb3yemble BUA/MUHUS,

2) KOnW4ecTBO, BO3PACT U NOM XXMBOTHbIX,

3) WUCTOYHMK, YCNIOBUA pa3MELLEHUs, AUETY U T. 4.,

4) MHAMBMAYaNbHYIO MAcCy Tena >»UBOTHbIX B Hayane u KOHLe UCCneaoBaHus, BKIOYasa AnanasoH
MaccCbl Tena, CPEeAHIO BENUYUHY U CTaHAAPTHOE OTKMOHEHWE ANs KaXa0W rpynnbl,

5) AokymeHTanbHoe (UKCUPOBAHME pe3ynbTaTtoB KAMHUYECKMX HabniogeHun Ana  Kaxgoro
>KUBOTHOTO,

d) ycnosusi uccneoBaHusA:

1) aaHHbIE NONOXUTENBLHOTO U OTPULATENBHOTO (C pacTBOpUTENEM/pasbasutenem) KOHTPONS,

2) MeToj NpUroTOBIIEHUA TeCTMpyemoro obpasua ¢ 06ocHoBaHueM BbiIGopa mMeToaa,

3) paHHble uccnegoBaHusa noabopa A03UPOBKY, B Cryvae NpoBeaeHus,

4) obocHoBaHuWe BbIOOpa ypOBHS 403,

5) nogpoBHOCTU NPUIOTOBNEHUA TECTUPYEMbIX 06pasLa unu 3KCTpakTa,

6) noapo6HOCTM BBEAEHMA TeCcTupyemoro obpasua,

7) obocHOBaHUE NyTU BBEAEHUSA,

8) MeToAbl, yA0CTOBEpsIOLME, YTO TECTUPYEMbI 06pa3sel AOCTUT CUCTEMbI KpOBOODOpaLLeHUs unu
TKaHU-MULLIEHM, €Cniu HeobXxoaMMO,

9) nepecyeT KOHLEHTpaLUuM TECTUpPyeMbiX obpas3sLa unu 3KCTpakTa B guere/nuTbeBon Boae (ppm)
3Ha4YeHue pearnbHOM A03bl (MI/KI MacCbl TeNa/AeHb), eCrm HeobxoauMo,

10) noapo6GHOCTM Ka4YeCcTBa NULLM U BOAbI,

11) nogpo6Hoe onucaHue rpachmMKoB BBeAEHUS TECTMPYeMOro obpasua u otéopa npoo,

12) meToAbl NPUrOTOBAEHMS Npenaparos,

13) MeToabl M3MepPEHNS TOKCUYHOCTH,

14) kpuTepum nogcyeTa CTPYKTYPHbIX XPOMOCOMHbIX abeppauumii B KneTkax KOCTHOro mMosra,

15) KONUUYeCTBO KNETOK, aHaNU3UPOBAHHbIX HA KAXK0€e XXMBOTHOE,

16) kpuTepuum pacCMOTPEHUS] UCCNEAOBAHUA KaK MONOXMUTESbHbIe, OTpuuarternbHblie  Unu
HEOAHO3HAYHbIE;

€) pesynbrarhbl:

1) NPU3HAKN TOKCUYHOCTH,

2) KneTku B MUTO3€ — OnpeaeneHne MUTOTUMECKOTO MHAEKCA,

3) KONUYECTBO KIETOK CO CTPYKTYPHLIMU U YUCTIEHHBIMU XPOMOCOMHbLIMU abeppauusamu, NpuBeaeH-
HO€ OTAENMbHO ANS Ka)X0ro XXMBOTHOIO,

4) paHHble «403a—O0TBETY, B Crlyyae onpegeneHus,
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5) NPUMEHEHHbIE CTAaTUCTUYECKMIA aHann3 n UCNonb3yembli METOA,
6) oTpuUATENbHbIA KOHTPOSb B NPOBEAEHHOM 3KCMEPUMEHTE U UCTOPUYECKMIA OTPULLATENbHbIN KOH-
Tponb naboparopuu,
7) NONOXWUTENbHbLIA KOHTPOSb MPOBEAEHHOr0 3KCNEepPUMEHTA U NONOXKUTENBHbLIN UCTOPUYECKMIA KOH-
Tponb naboparopuu,
f) obcyxaeHume pe3ynsraTos;
g) 3aKmnoveHune.
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