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Mpeancnoeue

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

CeeneHus o cTaHgapTe

1 NOOTOTOBJIIEH ABTOHOMHOW HEKOMMEpPYECKOW opraHusauuein «HCTUTYT Meauko-BUonorndeckmnx
nccnegoBaHui U TexHonorniiy (AHO «MMBWWT») Ha ocHOBe COBCTBEHHOTO NMEPeBOAa Ha PYCCKAM S3bIK aH-
rMOA3bLIYHOW BEPCUKM CTaHAapTa, YKasaHHOro B NyHKTe 5

2 BHECEH ®epepankbHbIiM areHTCTBOM MO TEXHUYECKOMY peryrnvpoBaHUi0 U MeTponorun

3 MPUHAT MexrocynapcTBeHHbIM COBETOM MO CTaHZapTM3aLuW, METPONorum u ceptudukaumnm (npo-
Tokon oT 25 ceHTabps 2023 r. Ne 165-M1)

3a NMPUHATWE NporosiocoBanu:

KpaTkoe HaumeHoBaHUe CTpaHbl Kog ctpaHbl no MK CokpaleHHoe HaunMeHOoBaH1e HaunoHansHoro opraHa
no MK (MCO 3166) 004—97 (CO 3166) 004—97 no cTaHgapTuaaunm
ApmeHus AM 3A0 «HaunoHanbHLIA opraH No cTaHgapTU3aUun
1 MeTponoriny» Pecnybnvku ApmeHus
benapycb BY locctangapt Pecnybnvkn benapych
Kuprunzns KG KblpreisctaHgapT
Poccug RU PoccraHgapt
YabekncraH uz Yactangapt

4 Mpwukasom PegepanbHOroO areHTCTBa MO TEXHUYECKOMY perynumpoBaHuio n Mmetponorin ot 10 oktabps
2023 r. Ne 1089-ct mexrocygapcTBeHHbiln ctaHgapt NOCT ISO 10993-5—2023 eBeneH B JelcTBUE B Kade-
CTBe HauuoHanbHoro ctaHgapta Poccuinckon ®enepaunn ¢ 1 noHa 2024 r.

5 Hactoswui cTaHaapT MAeHTUYeH MexayHapoaHomy ctaHgapty ISO 10993-5:2009 «OueHka 6uono-
rMyeckoro AencTBMa MeauUmMHeKnX nagenuin. HYacte 5. ViccnenoBaHuns Ha LMTOTOKCUYHOCTL MeTodamMu in vitroy»
(Biological evaluation of medical devices — Part 5: Tests for in vitro cytotoxicity, IDT).

HavmeHOBaHWe HacToAWero cTaHaapTa M3AMEHEHO OTHOCUTENBHO HAMMEHOBaHUWA YKA3aHHOTO MeXay-
HapofHoro ctaHgapTta ansa npueegeHus B coorsetcteue ¢ FOCT 1.5 (nogpasgen 3.6).

Mpy NpUMEHEHWM HACTOSILLEro CTaHOapTa PEKOMEHAYETCH UCMOMNb30BaTh BMECTO CChINOYHBLIX MeXay-
HapoHbIX CTAaH4APTOB COOTBETCTBYIOLLME UM MEXIOCYAapCTBEeHHble CTaHAapThl, CBEAEHUS O KOTOPbIX Mpu-
BedeHbl B AONOMNHUTENLHOM NpunoxeHun JA

6 BBAMEH IOCT 1SO 10993-5—2011
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HHgpopmayus o eeedeHuu 8 delicmsue (npekpauwjeHuu delcmeus) Hacmosaweao cmaHdapma u uame-
HeHUl K HeMy Ha meppumopuu yKkasaHHbix ebiuie 2ocydapcme nybnukyemcs e ykasamensx HauuoHambHbIX
cmaHdapmos, uzdasaemsix 8 amux 2ocydapcmeax, a makxe 6 cemu MiHmepHem Ha calimax coomeemcmesy-
OWUX HaUuUOHaIbHbIX 0p2aHoe Mo cmaHdapmu3ayuul.

B cnyyae nepecmMompa, UMeHeHUs Umu OmMeHbl Hacmosiuea2o cmaHdapma coomeemcemaytowas UH-
gopmayus 6ydem onybnukoeaHa Ha oghuyuanbsHOM UHmepHem-calime MexeocydapcmeeHHO20 cogema o
cmaHOapmu3sayuu, Memponoauu u cepmughukayuu e kamanoee «MexezocydapcmeeHHble crmaHdapmabi»

© IS0, 2009
© OdbopmneHue. ®IBY «MHcTUTYT cTaHgapTuaauuu», 2023

B Poccuiickon ®eaepalmm HAacTOALWMA CTAHAAPT HE MOXKET ObiTh MOMHOCTLIO UMK
o7 YaCcTMYHO BOCMPOM3BEAESH, TUPAXKMPOBAH M pacnpocTpaHeH B KayecTee ouumansHoro
n3gaHua bes paspelleHua PefepanbHOro areHTCTBa N0 TEXHUYECKOMY PerynupoBaHui

W MEeTponorvm

i
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BeegeHue

ISO (MexayHapoaHas opraHuaauus no ctaHgapTu3auum) senaetca degepaluneil HaLMoHanbHbIX opra-
HOB Mo cTaHgapTusauun (opraHoe — uneHoB 1SO). PaboTy no NoAarotoBke MexayHapoOHbIX CTaH4ApPTOR Npo-
BOASAT NyTeM NpUBreYeHns TexHmdecknx komutetos 1SO. Kaxgan opraHmsaums — 4YneH, 3aMHTepecoBaHHas
B obnactu oeAaTensHOCTU, ANS KOTOPOW Co3AaH TeXHWYECKUA KOMWUTET, MMeeT NpaBo ObiTh NpeacTaBneHHon
B JAaHHOM KomuTeTe. MexayHapoaHble NpaBUTENbLCTBEHHbIE W HENPABUTENLCTBEHHbIE OpraHW3aLnu Takke
npuHUMaroT yyacTtue B pabote ISO. ISO tecHo coTpygHudaeT ¢ MexayHapooHO anekTpoTEXHUYECKOW KOMUC-
cuen (IEC) no Bonpocam cTaHOapTU3aLUKN 3NeKTPOTEXHUYECKON NPOaYKLMK.

HacTtoswmi ctTaHgapT NOAroTOBMEH B COOTBETCTBUM C peAakuMoHHbIMKU Npasunammn OQupektus ISO/IEC,
yacTb 2.

HekoTopble anemMeHTbl HAcTosALWEero ctaHgapTa MoryT 6biTb 06beKTOM naTteHTHbIX npas. ISO cHumMaeT ¢
cebs 0TBETCTBEHHOCTL 3a 0003Ha4YeHWe NaTeHTHLIX NpaB.

HacTtoswumi ctangapT pazpaboTtan TexHudeckum komutetom ISO/TC 194 «Buonorvyeckasa u KnuHude-
CKas oLueHKa MeAULMHCKUX U3Oenniny.

HacTtoswmi ctaHgapT npeactaenseT cobon TpeTebe NepecMOTPEHHOE M34aHWe U 3aMEHSET BTOPOE W3-
naHuve ISO 10993-5:1999, KoTOpOE TEXHUYECKN NepecMOoTPEHO.

MepeyeHb cTaHaapToB cepun ISO 10993 npueeneH Ha ouumnansHom caiTe 1SO.

B cBA3M C WMPOKMM MpPU3HAHMEM W MPUMEHEHWeM WCCcrnegoBaHUMKW Ha LWMTOTOKCUMYHOCTbL MeTogamMu
in vitro Nnpu oueHKke 0BLWIMPHOro Kpyra MequUMHCKUX U3LOENUIA U MaTepuarnoes, Lens HacTosLWero ctaHgapra
ISO 10993 arnseTcA He YCTAHOBNEHWE OOHOIO UCCNEeaOBaHWs, a OnpedeneHne CXembl UCMNbITAHURA, KOTopas
TpebyeT NpuUHATUA pelleHWiA NOCPECTBOM CEPUN LIAroB. Takon NOAXOA AOIKEH NMPUBECTU K Beibopy Haubo-
nee nogxogsiiero uccregoBaHus.

B HacTosiem cTaHgapTe paccMOTpeHbl TpW BUAa UccnegoBaHWi: MccriegoBaHne aKCTPakToB, Mccrneno-
BaHWe MeTOL4OM NPSIMOro KOHTakTa M UccrefoBaHne MeToaoM HenpsMoro KoHTakTa.

Buibop Buga nccnepoBaHuid 3aBMCUT OT Npupoabl uccregyemoro obpasua, noTeHunansHon obnactu
NPUMEHEHWA U XapakTepa MCrNonb30BaHUA.

OT10T BLIOOp ONpenensieT AeTanu NpuroToBneHUsa uccnegyembix o6pasLUoB, NPUroTOBNEHWE KNETOYHBIX
KySbTYp, @ Takke cnocob, npyu NOMOLLM KOTOPOro KMeTKW NoABepralTca Bo3aencTemio oOpasuoB My UxX aKc-
TPaKTOoB.

B KoHUe nepuoga BO30eNCTBUA BbIIBNAKT HANM4Me LMTOTOKCUYHOCTU U NPOBOAST OLLEHKY CTEMNeHu Ln-
TOTOKCMYHOCTK. HacToAwWWA cTaHgapT HAMEPEHHO He orpaHuyMBaeT BbIBOp TMNa OUEHKWU. Takaa cTparerns
NO3BONSAET AenaTh AOCTYMNHbLIM Lenbld pag MeToqoB UCCNedoBaHUA K OTpaxaeT Noaxod MHOMMX UccrnenoBa-
TENMbLCKUX rPynM, Noaaepxueanllmnx buonorndeckne nccnefoBaHus MeTogamm in vitro.

MHorouncrneHHble UICNONb3yemMble MeToAbl U KOHEUYHbIe TOUKK, U3MepsaemMble Npy onpegeneHnu LMTOTOK-
CUYHOCTU, MOTYT ObiTb 0ObeguHEHEI B KATErOPUK MO TUMY OLEHKM:

- OLeHKa NoBpexaeHns KNneTok Mopgonorniyecknmm MeTogamu;

- M3MEepeHWne NoBpeXaeHNs KNeTok;

- MU3MepeHne KNeTo4Horo pocTa;

- M3MepeHne cneundunyecknx acnekToB KNeTo4Horo metabonunama.

CnegoBaTtenbHo, CyLLEeCcTBYET HECKOITBKO ansTepHaTUBHBIX CMOCODOB MONyYeHWs pe3ynbTaToB B KaXKA0N
M3 3TUX YeThbIpex KaTeropuin. MiccnegoeaTtenk AomkeH ObliTh OCBEAOMITEH O METOAax UCCneaoBaHui, a Takke
3HaTb, K KAKOMY M3 HMX OTHOCUTCSH ONpeAeneHHas MeToauka, Ansi Toro YTobbl NPOBOAWNTL CPaBHEHWS C APYTU-
MU pe3ynbTataMy Ha CXOXUX MEAWLMHCKUX M3Oennax Unm matepuanax 1 MmexnabopaTopHele MccrefoBaHus.
MprmMepbl NPOTOKONOB KONWYECTBEHHbIX UCCNEea0oBaHWA NpMBeaeHbl B NPUNOKEHUSX.

B HacTofwem cTaHgapTe NpeacTaBMNeHo Takke PYKOBOACTBO MO MHTEPNPETaL MM pe3ynbLTaToB.
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Monpaeka k NOCT ISO 10993-5—2023 WUspenua meguuuHckue. OueHka 6MonorMyeckKoro gencrTBuA
MeOULMHCKMUX nagenumin. Yacte 5. UccnegoBaHnMA Ha LUTOTOKCUYHOCTL MeToAaMu in vitro

B kakom mecte Hane4vataHo [onxHo BbITk

Mpeauncnosue. Tabnuua —

TagmkmucTaH | TJ TagxukcTaHgapT
cornacoBaHus

(UYC Ne 4 2024 r.)
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rOCT ISO 10993-5—2023

M E X I OCVYOAUPTC CTUBTETHHUB # C TAHAOAUPT

U3penus meguumnHckme
OLEHKA BMONOIMYECKOIro AEMCTBUA MEOULMHCKUX U3OENUNA
Yacte 5
WccnepoBaHusa Ha LUTOTOKCMYHOCTbL MeTogaMm in vitro

Medical devices. Biological evaluation of medical devices.
Part 5. Cytotoxicity studies by in vitro methods

Oarta BeepeHnna — 2024—06—01

1 ObnacTtb NnpUMeHeHus

HacTosawmi ctangapT pacnpocTpaHsieTca Ha MeauuunHckue magenua (MW) n matepuansl, npumeHsie-
Mble 05l UX M3rOTOBMEHWS, W yCTaHaBnuBaeT TpeboBaHWA K NPOBEAEHUK MCCMNEAOBAHUA LIMTOTOKCUYHOCTH
MeToaamu in vitro.

B meTogax, ycTaHOBMEHHbIX B HAcTosILEM cTaHgapTe, NpegycCMOTPEeHO NpoBedeHe MHKybauum KneTou-
HbIX KyNbTYp B KOHTakTe ¢ MW n/unu akctpaktamu us matepvanoe MW nnubo HenocpedcTBEHHO, NMBO nyTem
anddysnn.

[aHHble MeTodbl NpeAHa3HavYeHbl ANa obHapyXeHnsa B YCIOBUSX in vitro 0TBETHOW Buonoruyeckon pe-
aKUMKM KNeToK MAeKonuTarLwmx no 3agaHHbIM nokasaTernsM.

2 HopmaTuBHbIE CCbIMNKN

B HacTosllem cTaHOapTe UCNoMNb30BaHbl HOPMATUBHLIE CChIMNKW Ha crefyloline cTaHgapTsl [Ans Aatu-
POBaHHbLIX CChINOK NPUMEHSIIOT TONLKO YKazaHHOe U3[aHue CCbINMoYHOoro ctTangapTta, AN HedaTupoBaHHbIX —
nocnegHee usgaHuve (BKNYasa Bce U3MeHeHus)]:

ISO 10993-1, Biological evaluation of medical devices — Part 1: Evaluation and testing within a risk
management process (OueHka GUONOrMYeckoro AeNcTBMA MeANLIMHCKMX M3aenwnii. YacTe 1. OueHka n uc-
cnefoBaHvs B paMKax npouecca MeHeoXMeHTa pucka)

ISO 10993-12, Biological evaluation of medical devices — Part 12: Sample preparation and reference
materials (OueHka Buonormveckoro elcTBus MeguuMHCKUX magenui. Yacte 12. MNpurotoBnenue npob u
cTaHgapTHele obpasubl)

3 TepmuHbI n onpegeneHns

B HacTosweM cTanHaapTe npumeHeHbl TepMuHbl no ISO 10993-1, a Takke cnegyolme TEPMUHbBI C COOT-
BETCTBYIOLUMMK OnpeaeneHusaMu:

3.1 kynbTypanbHas nocyga (culture vessels): Nocyna, npueMnemas ans KynbTypbl KNETOK, BKKOYas
CTeKNsHHbIe Yalky [NeTpwu, NnacTMaccoBble KynbTypanbHble Yallky, NNacTMaccoBble MHOMONYHOYHbIE MaH-
WeTbl U NNaHWeTbl 4N9 MUKPOTUTPOBaHUS.

" MicnpaeneHa oLwmbka opurMHana

MapaHune ochbuumnansHoe
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I pumMmevYyaHne — OHa mMoxeT BblTb B3auMo3aMeHAEMOKN npy ycnoBuK, YTO COOTBETCTBYET TpeﬁOBaHlﬂﬂM no
BMAy TKaHW M NOOXoOUT ONA UCNONb30BaHUA C KNETKaM MINeKonnTaLwnx.

3.2 nonoxuTenbHbIA KOHTPONb (positive control material): MaTtepruan w/unu BewecTBo ¢ 4OCTAaTO4HO
W3YYEHHBIMWU XapakTepUCTUKaMKN, KOTOPbIE NMPU NPUMEHEHUN B KOHKPETHOM MeTOoAe MoaTBepX4atoT BOCMpO-
W3BOAMMOCTb 3TOr0 METOoAa W COOTBETCTBUE MONMOXMTENBHOIO UMW PeakTMBHOIO BMONOrMyeckoro oTBeTa B
TecT-cucTeme yCcTaHOBMNEHHbIM TpeboBaHWAM.

I punMmedYyaHne — HasHauyeHue nonoKnuTensHoro KOHTpONA — NpoaeMOHCTPUPOBAaTE COOTBETCTBYHOLWLYH OTBET-
HYO peakuuo TeCT-CMCTEMbI. Hanpmmep, CTaﬁMﬂMSMpOBaHHbIﬁ OpraHoTUHOM nonmypeTaH” MCNonb3ykT B Ka4ecTBe nono-
XWUTENBbHOMO KOHTPONA ANA TBEPAbIX MartepranoB U 3KCTPaKTOB, NP pa3BeaeHnU CbEHOFla — B K&4€CTBE NONOXXNTENbHOIo
KOHTPONA ONA 3KCTPAKTOB. B pononHeHue K mMartepuany MOXHO TakKe NpPpUMEHATb YNCTblIE XMMWHYECKME BeWeCcTBa OAnA
OeMOHCTpaunn SqDCpeKTVIBHOCTVI TEeCT-CUCTEMbI.

3.3 oTpuuaTenbHbIA KOHTpONb (negative control material): MaTepuan n/wnu BeLLecTBO C 4OCTATOYHO
N3YYEHHBIMW XapakTepUCTUKaMu, KOTOPbIE MPpY NPUMEHEHUW B KOHKPETHOM METOAE NCCredoBaHns NoaTBEPH-
4al0T BOCNPOU3BOAMMOCTL 3TOM0 METOAAa U COOTBETCTBUE OTPULATENBLHOIO, HepeakTUBHOrO UMK MUHUMAaIbLHO-
ro 61UoNOrMyecKoro OTBETOB B TECT-CUCTEME YCTAHOBMEHHbIM TpeboBaHuAM.

MpumeyaHue — HasHayeHue OTpULATENEHOIO KOHTPONBHOMO 0bpasua — NpPoAEeMOHCTPUPOBaTh (DOHOBYIO
peakuMKl KNeTok. HanpumMep, B Ka4ecTBe OTpULATENbHOMO KOHTPOMNBHOro obpasua Ucnonb3oBanvch NonuaTUieH BbiCco-
KO MMOTHOCTIZ) ANA CUHTETUYECKUX NOMUMEPOB, CTEPXHM N3 OKUCK amioMUHWS U KepamuKv [N CTOMATONOMMYECKUX
MaTepuarnos.

3.4 nccnegyemas npoba (test sample): Marepuan, MW, 4yacte MW, KOMNOHEHT, 3KCTPaKT UK €ro 4acTb,
KOTOpkle NoABepratnTcA BUONOrMYEecKUM UMM XUMUYECKUM UCCIeqOBaHUSAM UMK OLIEHKE.

3.5 cybkoHdntoaHTHOCTk (subconfluency): MpumepHo 80 % KOHMMIHTHOCTY, T. €. 3aBepLUeHue Mo-
rapudomMmmudeckon gassl pocTa.

4 NMoaroroBKa Npob u KOHTPOnen

4.1 O6wue nonoxeHnn

ccnegosaHue npoBognAT:

a) Ha aKCTpakTe U3 uccnenyemoi npodeoi;

nunu

b) uccnepyemoi npobe.

MoprotoBky Npob npoBoasT B cootBeTcTBMM € ISO 10993-12.

OTpuuaTenbHble Y NOMOXUTENbHbLIE KOHTPONU A0MKHbI ObITh BKMIOYEHbI B KaxJoe UCccneaoBaHue.

4.2 MpuroToBneHne aKCTpakToB U3 obpasuos

4.2.1 O6wme TpeboBaHuA

YcnoBus 3KCTPaKLMKM SOSMKHEI MOAENUPOBAaTbL WKW NMpeyBenuYMBaTh YCIOBUS KITMHUYECKOrO NpUMeHe-
HUs, 4TOBbI OMpefenvTb NOTeHUMaNbHY TOKCUYECKYH OMacHOCTb, HE Bbi3biBas MPW 3TOM 3HAYUTENbHbIX
N3MEHEHWIA B uccnegyemon npobe, Takux Kak cnraeneHue, nnaBfeHue UnuM pacTBOPEHWe, UM n3mMeHeHue
XUMUYECKON CTPYKTYPhI, KPOMe TeX Cry4yaer, Korga 3To OXuAaeTcs Mpu KNMHUYECKOM ucnorb3oeanuu M.
Mpu aToM BBMOY NPUPOALI OTAENBHLIX MaTepuanoe (Hanpumep, buogerpagupyemMele Matepuansl) BO Bpems
npouenypbl AKCTPAKL MM MOXKET NMPOU30OANTU M3MEHEHUE B XMMUWUYECKOI CTPYKTYpE.

M pnMmedyaHne — KOHLI,EHTpaLI,V]H noBbIX 3HOOrEHHLIX UMK NOCTOPOHHUX BELLECTB B IKCTPAKTe, a crnejosa-
TENbHO, KONMMYeCTBO NoaBepratolMXca BO3OENCTBUIO nccnegyemblixX Knetok 3aBUCUT OT NMNoLWaidn KOHTakTa, obrema mo-

1) Monuyperansl ZDEC u ZDBC npepoctaenset FDA, Mccnenosatensckuii MHCTUTYT XartaHo (Ochiai 729-5, Ha-
danoshi, Kanagawa 257, Japan). 3Ta uHgopmauma npueegeHa ana yoobcrea nonb3oBaTens HAaCTOAWWM CTaH4apToM K
He ABNAETCS peknaMor AaHHOW npoaykuun co cTopoHsl ISO. MoXHO Mcnons30BaTh 3KBUBAMNEHTHBIE NPOOYKTLI, ECNN UX
NPUMEHEHWE MO3BOMSAET NOMYYUTL aHaNorMYHbLIE Pe3ynbTaThl.

2) MonWaTUneH BLICOKOW NMOTHOCTM MOXeT 6biTh npuotpeteH B ®apmakonee CLIA (Rockville, Maryland, USA)
B FDA, MccnepoeatensckoMm MHCTUTYTe XaTtaHo (Ochiai 729-5, Hadanoshi, Kanagawa 257, Japan). 3Ta uHdopmMaums
npveedeHa Ana yao6cTBa Nonb3oBaTens HACTOALWMM CTaHOAPTOM W HE ABMAETCA peknaMoi AaHHOW NpoayKumMW co CTo-
poHbl ISO. MoxHo “cnone3oBaTe 3KBUBaNEHTHbIE NPOAYKTLI, €CMN MX NPUMEHEHWE MO3BOMSAeT Nony4YnTb aHanoruyHele
pe3ynsraTthl.

2
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[OenbHOW cpedbl, pH, XMMUYeCcKOi pacTBOPUMOCTK, CKOPOCTH AUddY3UK, OCMONANBHOCTK, BCTPAXMBAHUSA, TEMMNEPaTyphbI,
BPEMEHW 1 APYr1x (rakTopoB.

KoHeuyHble MW, koTopble nony4arwT NyTem cMellMBaHWA OBYX Wnu Bonee KOMMOHEHTOB B OpraHuame
naumeHTa ons co3gaHusa koHedHoro MW (Hanpumep, KOCTHbIA LEMEHT), He crneayeT OTMbIBaTb Nepen aKCTpak-
uuen. 3Ta npouenypa MOXeT CHU3UTb UIMK YAanuTb 0CTaTOYHbIE NPOAYKTbI, MPUCYTCTBYOWMe Ha M.

Ecnu nccnegyemas npoba npegHasHaveHa Ans NpMMeHeH s B CTEPUNbHBIX YCMOBUAX, TO AN IKCTpak-
LM XMMUYECKMNX KOMMOHEHTOB HeoOX04MMO MCMNOMbL30BaTh CTEPUMBbHYK UccregyemMyto npoby.

4.2.2 3KcTparvpyrwilas XMOKocTb

Bbibop aKkcTparupyroLen KMOKOCTK (3KCTpareHTa) ¢ y4eToM XMMUYECKUX XapakTepucTUK nccnegyemon
npobbl gormkeH BbiTb 0B0CHOBAH 1 3a40KYMEHTUPOBAH.

[na nccnenoBaHWs KIETOK MNEKONUTAKLWMX HeOBX0AMMO UCMoNb30BaTh CreaylLlMe aKCTpareHTh:

a) KyneTyparbHYK Cpeay C CbIBOPOTKOWM;

b) dmavonornyecknii pacTeop;

C) Apyryw noaxodsllyo MOAEeNkbHY cpeay.

Beibop aKkcTpareHTa QOMmKEeH oTpaKaTb Lenb IKCTpakuMu, npudem HeobxoanmmMo paccMOTPETb MCMOMb-
30BaHye W NONAPHOW, N HEMOMAPHON XMUAKocTen. [peanodTUTENbHON ABNAETCA KyNnbTypanbHas cpeaa c Cbi-
BOpOTKOW. Mcnonb3oBaHue KynbTypanbHOW cpefbl C CbIBOPOTKON Bonee nogxoouT ANSA 3KCTPakLUK, Tak Kak
OHa crnocobHa NoaAepuBaTh KNETOYHbIA POCT, a TakkKe 3KCTparmpoBaTth Kak NonsipHele, Tak U HenonsipHble
BellecTBa. B gononHeHwe K KyneTypanbHOW Cpefe C ChIBOPOTKOMN HeoOXOOMMO pacCcMOTpeThb MpUMeHeHWe
KynbeTypansHOn cpeabl B6e3 ChIBOPOTKM AN KOHKPETHOW 3KCTPaKUMW MOMAPHLIX BELLecTB (Hanpumep, WOH-
HbIX coefuHeHunn). K opyrum noaxogawmm 3KCTpareHTaMm OTHOCAT OYULLEHHYHD BOAY WU AMMETUNCYNbdoKeKa
(DMSQO). DMSO siBnsieTcs LUMTOTOKCUYECKMM B BbIOpaHHbIX TECT-CUCTEMAX MpU KOHLEHTpaLWW, npesbilao-
wei 0,5 % (obbemHas gons). [leAcTBME HA KIETKA KOHLEHTpaL MK akcTparupyembix Bewects B DMSO 6yget
HUXKe 13-3a Bonbllero pazbaBneHWs Mo CPaBHEHWUIO C 3KCTPaKUMEN B KyNbTypansHOW Cpefe C ChiIBOPOTKOMN.

MpumedvaHune 1—MoryT BbITb NPUMEHEHEI pa3nu4HLIe TUMbI CbIBOPOTKK (Hanpumep, ambproHansHas, blubs/
TENAYbA CbIBOPOTKA, ChbIBOPOTKA HOBOPOXKAEHHOMO TENeHKa), a Bbibop CbIBOPOTKM 0BYCNOBNEeH TUMOM KNETOK.

M punMedyaHune 2— Cne,qyeT NOMHWTb, YTO beBOpOTKa/ﬁeﬂOK MOXET B OI'Ipe,ElEJ'IBHHOﬁ CTeNneH CBA3biBaTb 3KC-
Tparnpyemble BelleCTBa.

4.2.3 YcnoBusa npoBeeHUsA 3KCTpaKuum

4.2.3.1 OKcTpakuuio criedyeT NpoBOOUTL B CTEPUITbHBIX, XMMUYECKU MHEPTHBIX, 3aKPbIThIX EMKOCTHX C
cobniogeHnem npasun acenTuky B cootBeTcTBMK ¢ 1ISO 10993-12.

4.2.3.2 PexoMmeHOyeMbIMW YCIOBUSAMM IKCTPaKLWA ABNAKTCS:

a) (24 + 2) 4 npu Temnepatype (37 + 1) °C;

b) (72 + 2) u npu Temnepatype (50 + 2) °C;

c) (24 £ 2)y npu Temnepatype (70 £ 2) °C;

d) (1,0 £ 0,2) 4 npu Temnepatype (121 + 2) °C.

OnucaHHble BbIlLe YCIOBMA 3KCTPAKLMK, KOTOPbIE UCNONb30Banuck ANA onpegeneHus NoTeHLnanbHoOR
onacHOCTH B oueHke pucka MW nnu maTepmnana, oCHOBaHbl Ha UCTOPMYECKOM npeleneHTe. [lpyrue ycrnoeus,
HanpumMmep: NpoAeHHbIE UMK YKOPOYEHHbIE CPOKW 3KCTpakuuu rnpu temnepatype 37 °C, UMUTUPYOLLME 3KC-
TPaKUMK, NPOUCXOOALLYH MPU KITMHUYECKOM NPUMEHEHUU, UMK MO3BONALIME aAeKBATHO OLIEHUTL NOTEHLN-
anbHYH OMNacHOCTb, MOTYT ObiTb UCMOMb30BaHbI, HO OOMKHEI BbITh 0BOCHOBAHKI U 3aUKCUPOBaHbI JOKYMEH-
TanbHo. [Ina HeuMnnaHTupyembix MW, HaxoasiLwmMxca B KpaTKOBpeEMEHHOM KOHTakTe (He Bonee yem 4 4 obLyen
ONUTENBHOCTH KOHTAKTa) C HEMOBPEXAEHHOW KOXEN UM CMIN3UCTON, MPOOOIMKUTENBHOCTL 3KCTPaKUMN MOXET
ObITb MeHee 4YeM 24 4, HO He MeHee YeM 4 4, Npu TeMnepaTtypax, peKoOMeHOYEMbIX B MEPEYUCIIEHMAX ) U C).

KneTouHyo KynbTypanbHy cpefy ¢ ChIBOPOTKOWM cnedyeT UCMoNb30BaTh TOMLKO B COOTBETCTBUM C MNe-
pedyncrneHnemM a), NoToMy 4YTO TemnepaTtypa 3KCTpakuuu Bbiwe (37 + 1) °C MOXET HeraTMBHO MOBMUATH Ha
XMMUYECKUIA COCTAB U/UNK cTabuNbHOCTE ChIBOPOTKM U APYTMX COCTaBMANLWMX KyNbTypansHoni cpeabl.

[na nccnegyembix npob 13 NnonMMepoB TEMNepaTypa sKCTpakLUKU He OOIKHa NpeBblllaTh TeMnepartypy
CTEKNOBaHWA, Tak kak bonee BbICOKaA TeMNepaTypa MOXeT U3MEHUTbL COCTaB 3KCTpareHTa.

4.2.3.3 Ecnu 3KCTpakT hunbTpYT, LeHTpUdyrnpyoT unn obpabarteiBaoT gpyrum cnocobom, To 310 He-
0bX04MMO BHECTU B OKOHYaTENbHEIN OTYET BMecTe ¢ 060CHOBaHMEM B COOTBETCTBUM C pasgenom 9. Jioboe
uameHeHue pH akcTpakTa MKCUpyOT B oTyeTe. MaHMnynaumuyM ¢ 3KCTpakToM, Hanpumep noabop 3HadYeHus!
pH, Heobxooumo uzberaTb, Tak Kak OHW MOTYT NOBMUATE Ha pe3ynsTaT.
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4.3 NogroTtoBKa npoﬁbl AnA nccnegoBaHUA MeTogoM NPAMOIro KOHTaKTa

4.3.1 ®opma uccnegyemomn npobol

Obpasubl pa3nuyHbix hopM, paamepoB UNK PU3NYECKUX COCTOSHWUIA (HanpyMMep, XUoKoe unv TBepaoe)
B MCCNegoBaHuax Ha LMTOTOKCUMYHOCTb U3ydatoT Be3 M3aMeHeHnI.

MpegnoyTuTensbHO, YTobbl XOTA Bbl 0QHA M3 CTOPOH uccnedyemown npobel Bbina nnockow. MNpy oTcyT-
CTBMW TaKOW BO3MOXHOCTW TpebyeTca BHECTU N3MEHEHWUS AN NOMYYEeHUS MITOCKNX NMOBEPXHOCTEN.

4.3.2 CTepMnbHOCTb UccneayemMon npobbl

4.3.2.1 HeobxogumMo npuHMMaTh BO BHUMaHWe CTEPWUIBHOCTL UcCnegyemMon npobbi.

4.3.2.2 C uccnegyembiMu npobamu ctepunbHbix MW obpatyatoTtes ¢ cobniogeHmem npaBun acenTuku B
TeYeHWe BCero npouecca uccnegosaHus.

4.3.2.3 Vccnegyemble npobbl MW, KOTOpble BEIMYCKaOT HECTEPUIbHBIMW, HO MOABEPratoT CTepUnM3aumnm
nepeg NpMMeHeHWeM, CTEPUNU3YIOT CNOocoboM, pekoMeHO0BaHHBIM M3rOTOBUTENEM, U NPUMEHSIOT ¢ cobnto-
OeHWeM npaBun acenTukW B TeYeHne BCero npouecca nccrnegoBaHus.

Bosgencteue cnocoba cTepunusaymm unum CTEpUnU3yolmMx areHTos Ha M npuHMmaroT BO BHUMaHue
npu Beibope NpuroTosrneHnsa Nnpobbl 40 ee UCNONb30BaHUA B TECT-CUCTEME.

4.3.2.4 Wccnepgyemble npobbl M, kKoTopble MOXHO MPUMEHATL HECTEPUITBHEIMW, UCNOML3YKT B TAKOM
BMAe, B KAKOM OHW BbIMYCKalTCS, NPOLIECC NPUroTOBNEHMS SKCTPaKTOB MPOBOAAT ¢ cOBMgeHueM npasun
acenTukn B Te4YeHWe BCero npouecca uccriegosaHud. Ctepunuaanmsa uccnegyemoit npobel MoxeT ObiTb 060-
CHOBaHa TOMbKO BO u3bexaHne MUKPOBHOro 3arpa3HeHNs KyrnbTypbl KNETOK; TEM HE MEHEE MPOLEecc CTepUnu-
3alMK1 He OOIMKEH U3MEHATL CBONCTBA UccneayemMomn npobbi.

HecTepunbHble nccnegyemble npobbl HeobxoguMo NpPoBepUThL Ha NpeaMeT MyUkpobHoro (bakTepuans-
HOr0) 3arpA3HeHns, Tak Kak OHO MOXET NPUBECTU K MOXHON oUeHKe LUMTOTOKCUYHOCTH.

4.3.3 XXnpkue uccnegyemMoie npobbl

Hwugkue nccnegyemble npobbl MccneqyoT:

a) NpsAMbIM HaHECEHWEM

unm

b) HaHeceHuem Ha BuonorMyeckn MHepTHYH abcopbupyoLLyo MaTpuLy.

[ng aton uenu noaxoOaT PUNETpoBaneHble OUCKU.

4.3.4 Abcopbupylowme nccnegyemblie npobbl

Mpu HeobxooumocTu nccrnegyemele Npobbl, kKoTopble ABNATCA abcopbupyoWwmnmm, [OMKHbl BbITe Npo-
NUTaHbl KyNbTypanbHOW cpefor nepeq uccnegoBaHueM, 4tobbl nabexarb agcopbumio KynbTyparnbHON cpegow
B UCMbITATENbHOW nocyae.

4.4 MoproToBKa KOHTponen

KOHTpOJ’[M noaroTaBlMBaloT, cneayd TaKoW Xe npouenype, Kak U npu nogrotoBke MCCJ'IE,ElyE',MOﬁ I'Ip06bi.

5 NuHUK KneTokK

MpegnoyTeHne OTAAETCA MMHUAM KNETOK, MOMyYeHHLIM U3 OULMANbHBIX UCTOYHMKOB ).

Ecnu TpebyeTtca cneunduyeckan 4yBCTBUTENLHOCTL, TO MEPBUYHLIE KMETOYHLIE KYNbTYPhl, MUHWUK KIe-
TOK 1 OPraHoTUNNYECKUEe KyNbLTYPbI, NONy4YeHHbIe HEMOCPeACTBEHHO M3 XMBLIX TKaHe!, crneayeT UCnonbL3oBaTh
TONLKO B TOM CIy4ae, ecrnv MOXHO NPogeMOHCTPUPOBaTEL BOCNPOMU3BOANMOCTL U TOYHOCTL OTBETHOI peakumy.

MaTouHast KyneTypa NUHUK KNeTOoK coXpaHaeTcsl npu Temnepatype MuHyc 80 °C unuM HMxe B COOTBET-
CTBYHOLLEN KYNbTYpanbHON Ccpefe, codepxallen BelWecTBO, 3allMiiatllee OT BO3AEACTBMA HU3KMX TeMnepa-
TYp (KPMOMPOTEKTOP), HAaNpUMep AUMETUNCYNb(OKCUD UMK TMMLEPUH. [INUTEeNbHOE XpaHeHUe (0T HeCKOINbKMX
MeCALEeB [0 MHOTMX feT) BO3MOMXKHO TONMbKO npu Temnepatype muHyc 130 °C unu Huxe.

[ns uccrnenoBaHusa UCNONb3YIOT KNETKKU, He coaepxallme MukonnasmMy. [Neped ucnonb3oBaHMem MaTod-
Hble KYNbTYpbl AOMKHbI ObITh NMPOBEPEHbI Ha OTCYTCTBME MUKOMA3MbI.

1) Hanpumep, pekoMeHayeMbIMy MMHUAMI KNETok siBnsoTes American Type Culture Collection CCL 1 (NCTC knoH
929), CCL 163 (Balb/3T3 knoH A31), CCL 171 (MRC-5) u CCL 75 (WI-38), CCL 81 (Vero) n CCL 10 [(BHK-21 (C-13)] n
V-79 379A. NlaHHaa wHgopmMauns npyeedeHa Ana yaobcTBa Nonb3oBaHWA HACTOALLMM CTaHOAPTOM W He ABNAETCA pekna-
MO 3TOM NpoayKkuumn co cTopoHbl 1ISO. BoamoxHO ncnonb3oBaHe Opyrnx NAHWIA KNeToK, ecny AoKa3aHo, YTO OHW NpUBO-
OAT K TaKuM Xe unu bonee peneBaHTHLIM peaynsratam.

4
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BaxHo perynspHo npoBepATb KNeTKU (Hanpumep, Mopdonoruio, BpemMsi YABOeHUSA, MOgarnbHoe YMCro
XPOMOCOM), TaK Kak YyBCTBUTEMNbHOCTb MCCNEOBaHNA MOXKET BapbUPOBaTLCHA B 3aBUCMMOCTM OT KONMMYecTBa
naccaxem.

Heobxoaumo ucnons3oBaTs Hagnexallue metofbl paboTel ¢ KNETOUYHBIMU KynbTypamu [5].

6 KynbtypanbHasa cpega

KynbTypaneHas cpefa AomkHa BblTe CTEPUNBHOW.

KyneTypansHas cpega ¢ ChiIBOPOTKOM Mnu Ge3 Hee OomkHa COOTBETCTBOBATL YCMNOBUAM, TpeboBaHUSM
pocTa Uy NoAAePKaHUS XKN3HEeCNocoOHOCTM onpeaeneHHON NMHUKM KIeToK.

MOXHO BKINIOYMTL B COCTaB cpefbl aHTMBMOTMKK, yOeanBLUKMCEL B TOM, YTO OHM He OKasbiBalT Hebnaro-
NPUSATHOTO BO3AEWCTBUS Ha Npobbl.

Heo6xoanMMo 060CHOBATL YCMNOBUSA XpPaHEHUs.

MprmedyaHue — CTabUNbHOCTL KyNbTYpanbHOW Cpefbl MOXET pasnMyaTbCs B 3aBUCUMMOCTW OT ee CocTaBa U
YCIOBUIA XpaHeHWsi.

pH KynbeTypanbHbIX cped NogAepKMBaKOT Ha YPOBHAX OT 7,2 o 7.,4.

7 NMoproTtoBka HaYanbHOM KYNbLTYpPbI KNEToK

cnonbays BeIGpaHHY MUHUKO KIETOK W KYMbTYpanbHyo cpeay, roTOBAT AOCTAaTOMHOE KOMUYECTBO Kre-
TOK 415l NpoBefeHnsa uccnenoBaHns. Ecnv KNneTkn JoMmKHEI ObiTh BbipalleHbl U3 KyNbTyp, B3ATLIX M3 XpaHUIK-
LA, To HeoBXoaAMMO YOANUTL KPMONPOTEKTOP NPU ero Hanuuuu. MNepen MCNoNb3oBaHNEM KNETOUHYHO KYNbTYpY
nepecesawT Kak MMHUMYM OAWH pa3.

KneTkyu cHUMAaIOT U pecycneHanpyoT nyTeMm pepMeHTaTUBHOM W/UNKU MeXaHUYecKol aesarperaumm, uc-
noneays Hanbonee NogxoaaLWNA MeTod ANs CBOEN NMUHWUM KINETOK.

8 NpoBeneHune uccnegoBaHUn

8.1 Yucno py6nen

,D,J'IFI ncenegyembix r|p06 M KOHTPONA NCNOMb3YHT HE MEHEE TpexX ;:Ly6ne|?1.

8.2 UccnegoBaHMe 3KCTPAaKTOB

8.2.1 JaHHoe uccrnenoBaHWe Mo3BOMNAET OLEHUTb LIMTOTOKCUYHOCTb Kak Ka4eCTBEHHO, Tak WU Konvye-
CTBEHHO.

8.2.2 OnpeQeneHHoe KONMMYEeCTBO MOCTOSHHO NepemMellMBaeMOoi KNeTOMHOM CYCMeH3ny KanakT B Kax-
Okl cocyq NS 3KCNOHUPOBAHUA C 3KCTPAKTOM. PaBHOMePHO pacnpefensioT KINeTKWM Mo NoBepPXHOCTH Kaxaoro
cocyaa nerkMmM BpalyeHuem.

8.2.3 Kynbtypbl MHKYBupytoT npu Temnepatype (37 + 1) °C B Bo3gyLwwHom cpege ¢ 5 %-Hon (gons obb-
emMa) AByoKUCbio yrnepoga unv 6e3 Hee B COOTBETCTBUM € BbIBpaHHOW AN KynbTypanbHOW cpeabl 6ydhepHon
CUCTEMON.

WccnepoeaHus crnegyeT NpoBoguTe Ha CyOKOHMNHIHTHOM MOHOCIOE UMW Ha TOMbKO YTO CycrneHgupo-
BaHHbLIX KreTKax.

B uccnepoBaHuu Ha konoHueobpasoBaHWe cnefyeT WCMNonb30BaTb COOTBETCTBYHOLLYH HW3KYH) MMOoT-
HOCTb KMETOK.

8.2.4 MNepepn Hayanom uccneaoBaHusa cyBKOHM(MHIHTHOCTL U MOPONOrMI0 KYNbTYP KNETOK NPOBepsAoT
C MOMOLLIbK MUKPOCKONA.

B vcknounTenbHbIX Criyvyasx 3KCMoHeHUWaneHo pacTylwue KNeTku (HampuMmep, 3apofbllleBbie KMNeTKu,
aKTMBHO NponudepupyloLLine KneTku) MoryT BbiCEBaTbCS B HAa4anbHOW TOUKE McCreqoBaHUs.

8.2.5 NccnegoeaHune npoBogAT:

a) Ha UCXOAHOM 3KCTpPaKTe W

b) Ha cepuu pa3BefneHWin IKCTPAKTOB, UCMOMb3yA B kKayecTBe pazbaBuTens KynbTypanbHylo cpeay.

Kak ankrepHaTvBa, ecrnv M3BECTHO UNU NpegnonaraeTcsl Hanvyuue mMaTepuanoB C orpaHUYeHHOM pac-
TBOPUMOCTLH, TO PACTBOPEHUE OOCTUraeTca M3MeHEeHUEM NepBOHAYanbHOIo COOTHOLLIEHWUS 3KCTpPaKTa U3 nc-
cnegyemoi npobbl K KynsTypansHoW cpeae.
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Ecnu B uccnegosaHumm MCNonb3ywT MOHOCON KNEeTOoK, TO KynbTypanbHYH cpefy cnegyetT yaanutb U 40-
B6aBuTh KpaTHOE€ KONnM4ecTBO 3KCTpaKTa Uik ero passedeHna B KaXKabl 13 COCynoB.

Ecnu B nccnegosaHumn MCNONb3YKHT KNETOYHYH CYCNEH3NK0, TO ,D,OGEBJ'IHI-DT SKCTPaKT unn ero passene-
HWE B KaxXObli 13 ,El,y6]'| MPYHLWMX COCYyA0B HENOCPpe4CTBEHHO nochne NprurotToBneHuA KINeTo4YHON CycneHanu.

8.2.6 Ecnu NCNonb3ywT HEW30TOHUYECKUIA JKCTPaKT, Hanpumep BoAy, TO UCCNeadyrT SKCTPAakKT npu Hau-
bonee CDMSMOJ'IOTVI‘-IBCKVI COBMECTUMON KOHUEeHTpauunn nocne passedeHna B KyﬂbTypElJ'leOﬁ cpege.

MpumeyaHue — PekomeHOyeTCS WCMONb30BaATL KOHLEHTPUPOBAHHYH KyNbTyparnesHylo cpegy, HanpuMep 2x,
5%, ANA passefeHna BOOHbIX 9KCTPaKTOB.

8.2.7 ﬂ,OﬁaBﬂHFOT onpegeneHHoe Konnm4ecTtBo MCXOOHOIo peakTuBa, OTPUUATENIbHOIO U NONOXKUTENBHOTO
KOHTPOIen B OOMOMHUTENbHbIe ,El,yGJ'II/EDyi-OLI.IMe cocynpbl.

MpumevyaHue — [Npu HEOBXOOMMOCTU UCCNEQYIOT KOHTPOIBHYH CBEXYIO KyNbTYpansHyto cpeny.

8.2.8 Cocygbl MHKYBKpPYIOT, UCNOMb3ys YyCrnoBus, onucaHHble B 8.2.3, B TedeHWe nepuoga BpeMeHu, Co-
OTBETCTBYIOLLErND cneunduyeckumM ycrnoBusaM nccnegyemon npobol.

8.2.9 MNocne nepvoga vHkyBauun ONUTENBHOCTLIO NO MeHbLUER Mepe 24 4 onpenensaT addekT UuTo-
TOKCWMYHOCTK B cOOTBEeTCTBUM C 8.5.

8.3 WccnepgoBaHWe MeTOAOM NPAMOro KOHTaKTa

8.3.1 [aHHoe uccnegoBaHue MO3BOMAET OLUEHUTb LMTOTOKCMYHOCTL KaK KayeCTBEHHO, Tak W Konuye-
CTBEHHO.

8.3.2 OnpegeneHHoOe KONMUYECTBO NOCTOAHHO NEpPeMELUNBAEMON KNETOYHON CYCMEH3UW KanakT B Kax-
Obl 13 HeoBXOOMMOro KonuyecTea COCYOOB, NPeAHa3Ha4YeHHbIX s NPSMOro KOHTAKTa KMNeTok ¢ uccnegye-
Mo npoboil. KneTkn paBHOMEPHO pacnpefensioT No NoBepXHOCTU KaKAoro Cocyha, OCTOPOXHO ero Bpallas
B rOpM30HTaNbLHOWN NNOCKOCTHK.

8.3.3 KynbTypy kneTok MHKyBupyroT npu Temnepatype (37 £ 1) °C B Bo3gyLwHow cpeae ¢ 5 %-How (gons
obbema) AByokUChLIO yrnepoaa unu 6e3 Hee B COOTBETCTBUM C BEIBpaHHON ANs KynkTypansHon cpeabl Bydep-
HOW CUCTEMOR [0 TeX Nop, NOKa KYNbTYpbl HE BbIPACTYT A0 CYyOKOH(MHIHTHOCTH.

8.3.4 MNepepn Hauyanom wccrenoBaHusl cyBKOHMNIOSHTHOCTE U MOPAIONOrUI0 KymnbTYp NPOBEPSIIOT C MNO-
MOLLbO MUKpOCKONa.

8.3.5 YganawT KynbTypanbHyto cpedy. 3aTem B KaxObldi COCYL AOMMBAKT CBEXKYID KyNbTyparbHYH
cpeny.

8.3.6 OcTopoxHO nomMeLatoT oTAenbHbIA 0bpasel nccneayeMon Npobbl HA KMETOYHLIA CMOR B LIEHTpe
Kaxxgoro gybnupyiouwero cocyaa u ybexgawTcs B ToM, 4To obpasel, nccnegyemoil npobbl NOKpbIBAET Mpu-
BnuautensHo 1/10 noBepxHocTK knetodHoro cnos. Npu gokaszatensHoOM 060CHOBaHUM MOXHO WMCMOMbL30BaTh
OPYrve COOTHOLUEHWSI NOBEPXHOCTK obpasua nccregyemoit npobbl 1 NOBEPXHOCTU KNETOYHOTO Cros.

MposBNSAOT OCTOPOXHOCTb ANS NpeaoTBpaLLeHNst HexxenaTenbHoro nepemelleHmsa obpasLos uccnegye-
MO MpoBbl, MOCKOMbKY 3TO MOXET NPUBECTU K (hU3MIECKOMY NOBPEXAEHUIO KNETOK, HAaNMPUMep MX CMELLEHMIO.

MpumedvyaHnne — lpu HeobBxogMmocTK, oBpa3ubl Uccrnegyemor Npobbl NOMELWAKT B KynbTyparnbHbIA cocyn
nepen nobaeneHnem KNeTok.

8.3.7 NoToBAT AybnupyoLw e cocygbl AN OTPULATENBHONC U MONOKUTENBHOrO KOHTPONEW.

8.3.8 Cocyabl MHKYOMpPYHOT B YCNOBUAX, ONUcaHHbIX B 8.3.3, B TeyeHne Heobxoanmmoro nepuoga BpemMe-
HW (He MeHee 24 4), COOTBETCTBYIOLLEro cneundun4ecknm yCrioBUAM KOHKPETHOW Npobebl.

8.3.9 Hapgocago4Hyto KynbTypanbHyl0 cpedy CNuBaloT W onpefensiioT LUTOTOKCUYecKknd achdekT B co-
oTeeTcTBUK C 8.5.

8.4 UccnegoBaHue MeTOOOM HEMPAMOro KOHTaKTa

8.4.1 UccnegoBaHue metogom andychy3nm Ha arape

8.4.1.1 JaHHOe nccnegoBaHMe UCNOMb3yT TOMBKO ANA KA4eCTBEHHOW OLUEHKW LUMTOTOKCUYHOCTK. Wc-
crnefoBaHWe HeNpUro4HO ANS BbIMbIBAEMbIX BELLECTB, KOTOPble He MoryT AnddyHaMpoBaTh Yepea cron ara-
pa unu KoTopble BCTYNAaKT B peakuuio ¢ arapoM. lNpumeHeHne metoga anddysnn Ha arape ans onpegeneHus
LIMTOTOKCUYHOCTU O0M¥KHO BbiTb 060CHOBAHO.

8.4.1.2 lna nccnenoBaHMs KanakT onpeneneHHoe KONMMYecTBO NOCTOAHHO NepeMellMBaeMon KneTou-
HOWM CYCMEH3MW B KaXObl U3 OCTAaTOMHOro Yvcna gybnupyowmx cocynoB. KneTkn paBHOMepHO pacnpegens-
0T MO MOBEPXHOCTW KaXXO0ro Cocyaa, OCTOPOXKHO Bpallas cocyabl B rOPU30HTaNbHOM HanpaeneHun.
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8.4.1.3 KynbTypy knetok uHkybupyoT npu Temnepatype (37 = 1) °C B Bo3gywHon cpege ¢ 5 %-Hon
(nons obvema) OByokMChlO yrnepoda unu 6e3 Hee B COOTBETCTBUN C BbIOpaHHON ANA KyNbTypanbHOW cpeabl
OydhepHOM CUCTEMOR A0 TEX MOP, NOKA KyNbTYpPbl HE BIPACTYT NPUONM3UTENEHO A0 KOHMMHIHTHOCTU B KOHLE
norapngpmuyeckon dasbl KpUBOW pocTa.

8.4.1.4 Nepen Hayanom nccnefoBaHUsa cybOKOHMMIIHTHOCTE U MOPOMOTMI0 KNETOMHOW KYNETYPbI NMpo-
BEPAIOT C NOMOLLbIO MUKPOCKONA.

8.4.1.5 YoansioT u3 cocyaa KynsTypanbHyto cpedy. 3aTemM CMeLLnBaloT CBEXYI0 KyNbTypanbHYy cpeay,
COAEPXKaLLyH CbIBOPOTKY C PAcTOMMEHHbIM arapom, 4ToObl OKOHYaTENbHAaA KOHUEHTPaUWUs arapa cocTaensina
oT 0,5 % 0o 2 %, 1 BHOCAT COOTBETCTBYIOLWKUA 00bEM B Kaxbli cocyd. Mcnonb3yoT UCKNHYUTENLHO arap,
KOTOPbLIA NoAXOoOUT ANS BbIpaLlMBAHUA KNETOK MIIEKOMUTAKLWMX B KynbType. CMech KynbTypansHOW cpefbl ©
arapom JoMmKHa HaxXoAUTbCS B XKUOKOM COCTOSIHUW NpW TemrnepaTtype, COBMECTUMOW C TemMnepaTypoun KneTok
MMAEKONUTAaKLLMX.

n puMmedvyaHune — Arap AOCTYNeH B pa3nn4yHblX gMana3oHax MOJ'IEKyJ'IﬂpHDI:’I MaccCbl N HACTOThI.

8.4.1.6 OcTopOXHO NOMeLLalT HecKkonbko 06pasuoB nccnegyemon npobel Ha OTBEpPAEBLUWIA CIoW arapa
B Kaxabln cocyn. Cnegyet ybeamTbCs B TOM, 4TO oGpasel nokpbiBaeT npubnusntensHo 1/10 noBepxHoCTK
KIeTo4yHOoro cnos.

Mpw gomkHom 0B6OCHOBAHUM MOXHO MCMNOMNbL30BaThL APYrMe COOTHOLLEHUSA MOBEPXHOCTU UCCneayemMoro
obpa3sua 1 NoBEpPXHOCTW KNEeTOYHOro Crnos.

Bce abcopbupyiowme matepuansl 40 NOMELLEHUA Ha arap credyeT npeaBapuTesibHO MOMECTUTL B KyIb-
TypanbHyl cpegy Bo usbexaHue gervgpartauum arapa.

8.4.1.7 lNoToBAT Aybnupyowmne cocyabl Kak ¢ oTpMUaTesibHbIM KOHTPOMbHBIM 06pasLiom, Tak M C MOSOXKN-
TENbHbLIM KOHTPOMNbHLIM 06pa3uomM.

8.4.1.8 Cocyabl MHKyBMpPYIOT B YCNOBUSX, ONUCaHHbIX B 8.4.1.3, 0T 24 0o 72 u.

8.4.1.9 OcmaTpuBaloT KNETKU ONsi onpeneneHus LIUTOTOKCUYHOCTH 40 Y MOCNe OCTOPOXHOIo yaaneHus
obpasuoB ¢ NnoBepxHOCTM arapa. Micnonb3oBaHWe BUTANbHON OKpacKW, HanpuMep HerWTpanbHOro KpacHoro,
MOXeT cnocobcTBoBaTh 0OHAPYKEHMIO LUTOTOKCUYHOCTH. BUTanbHbIA KpacuTenb MOXHO 406aBnATe 40 UK
nocne WHKybauum ¢ obpasuom. Ecrnn kpacutens gobasrneH nepen MHKyGauuen, To KyNbTypbl 3allMaT oT
BO34ENCTBMS CBETA BO M3bexaHne NoBpexXaeHUs KNeToK BCneacTeme hoToakTuBaunum BUTaNbLHOMO KpacuTens.

8.4.2 UccnepoBaHue metogom andrcpyznm Ha comneTp

8.4.2.1 JaHHOe nccnegoBaHne UCMOMb3yOT TONBKO ANS KA4YeCTBEHHOW OLEHKWN LLUTOTOKCMYHOCTH.

8.4.2.2 CBoOOAHLIA OT NMOBEPXHOCTHO-AKTUBHbLIX BelLecTB unbtp ¢ pazmepom nop 0,45 MKM nome-
LakT B Kaxabld cocyd ¥ fo0aBnsaT onpefeneHHoe KONMMYeCcTBO NMOCTOSIHHO NepeMeLllvBaeMoi KNeTo4YHoN
CYCMEH3MN B KaXObli U3 4OCTATOMHOIO YMcna gyonMpyroLwmnx cocyqoB Ans ucnbitaHus. OCTOPOXHbIM Bpalle-
HMEeM KNeTKn paBHOMEPHO pacnpenensatoT No NoOBepPXHOCTU Kaxaoro dounsTpa.

8.4.2.3 Kynbtypbl MHKyBupytoT npu Temnepatype (37 = 1) °C B Bo3gyLiHow cpege ¢ 5 %-Hon (gons o6b-
emMa) AByoKuChbi yrnepona unu 6es Hee B COOTBETCTBUM € BbIBpaHHOW NS KynkTypansHOW cpeabl 6ydepHon
CUCTEMOI 40 Tex Nop, NoKa KynbTYpbl HEe BbIpacTyT NpUbnnsnTensHO 40 KOHGIMIOSHTHOCTM B KOHLe norapud-
MWUYeCKOW basbl KPUBOW pocTa.

8.4.2.4 YpansoT 13 CoCyooB KynbTypanbHyo cpedy. 3atemM ursTp CTOPOHOW, Ha KOTOPOM Haxo4ATCs
KNeTKW, NOMELLaKT Ha Cror 3acThiBLLero arapa (cm. 8.4.1.5).

8.4.2.5 OcTopoxHo nomMeLLatnT aybnupywme nccnegyemMble obpasubl Ha BepxHioto (6e3 kneTok) cTopo-
HY hunbTpa. SKCTPakKThl U CBEXKENPUIOTOBMNEHHbLIE CMECH MOMELLAKT HAa YUNLTP B yOEPKUBAKLLINX MHEPTHBIX
KonbLax.

8.4.2.6 loToBaT Ayb6nupytowme GUILTPbl Kak ¢ OTpULATENBHBIM, TaK M C NMOMOKUTENBHBIM KOHTPOSTBHBLIM
obpasuamu.

8.4.2.7 Cocyabl MHKYBMpPYIOT B YCNOBUAX, ONUCaHHLIX B 8.4.2.3, B TedeHre 2 4 £ 10 MuH.

8.4.2.8 OctopoxHo ynansawT obpasubl ¢ (hvnsTpa U OTAENAT QUNLTP OT NMOBEPXHOCTH arapa.

8.4.2.9 BeiaBnsawT yutoToKcudeckne addekThl, CNOoMNb3ysa COOTBETCTBYIOLYIO METOONKY OKpaLUMBAHWUS.

8.5 OnpepeneHne LUTOTOKCUYHOCTH

8.5.1 BbIABNAKT UMTOTOKCUYECKUe 3PeKTbl KaYeCTBEHHbLIM UMK KONMYeCcTBeHHbIM MeTodamu. Konn-
YeCTBEHHAs OLEHKa LUMTOTOKCUYHOCTM npeanodytutensHee. KayecTBeHHblE MeTogbl NOAXOOAT OMNA CKPUHWH-
roBbIX Lienen.

[Mpy kadyecTBEHHOW OLEHKE UCCMNEAYT KNEeTKW Yepe3 MUKPOCKOoN, Npu HEOBXO4UMOCTH UCMONb3ysa LK-
TOXMMMWYECKYI0 OKpacKy, YToObl OLEHWUTb M3MEHEeHWs, HanpuMep: n3aMeHeHne obLlern Mopdonorum, Bakyonu-
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3aUno, paclenneHde, NU3nc KNeTok U LenocTHOCTE MeMGpaH. OTKNoOHeHWe OT HOpMarnbHOW MOpdOonorMm
pervcTpupyloT B oT4eTe 06 UCCredoBaHUKM onucatensHo N B UMpoBOM BbipaxeHuu. B Tabnuuyax 1 n 2
npvBeneH yaobHbIi cnocob oUeHKM UCBITYEMbIX MaTepuarnos.

Tabnuua 1— KavecTeeHHan Mopdonormyieckas WwKana UMTOTOKCUYHOCTU 3KCTPaKTOB

YpogeHsb, bannsl Peakuuns CocTosiHME KINEeTOYHOW KyNbTyphbl
VCKPETHLIE WMHTPaLMTONMasMaTMYeckue rpaHynbl, MW3NC KNEeTOK OTCyT-
0 OTtcyTcTBYET Flue pal pary v
CTBYIOT, CHWKEHMSA pOCTa KNETOK He Habnogaetca
He Gonee yem 20 % KnNeToOK Kpyrrble, cBOBOAHO NPpUKpPenneHsl 1 Be3 MHTpa-
LMTONNasMaTU4ecKnX rpaHyn Unu nokasbiBalT M3MEHEHUS B MOpPGOnoruu;
1 He3HauuTenbHas

B Hanu4yun otaenbHble NMN3NpoBaHHbIe KNEeTKWU, 3aMeTHa TOJIbKO He3Hadn-
TenbHadA 3afjepXXkKa pocta

He 6onee yem 50 % KNEeTOK 3akpyrreHbl, cBOBOAHLI OT MHTpaUUToNnasma-
2 Cnabas TUYECKUX FpaHyrn, OTCYTCTBYET oBLIMpHBIN NUanc kneTok; HabniogaeTca He
bonee 4yem 50 % 3apepxka pocTa

He 6onee yem 70 % cnoes KNeTOk cogepXar Kpyrnble Uy N3npoBaHHbIe
3 YmepeHHasn KIETKW, KNETOYHbIE CNOW HE MOMHOCTLIO pa3pyLueHbl, HO Habnogaetca 6o-
nee 4yem 50 % 3apepxka pocTa

4 Peskasn [MoyTK NonNHOE MNW NonHoe pa3pyLlieHne KneTo4yHbIX Crnoes

Tabnuua 2— llkana peakTMBHOCTW ANA UCMIbITAHUA MeToAoM Auddyann Ha arape, Ha (PMnsTpe U NPAMBIM KOHTAKTOM

YpoeeHb, Bannel PeaktnBHOCTb OnuncaHue 30HbI PpeakTUBHOCTU
0 OTcyTcTBYET Habnopaemasn 3oHa Bokpyr obpasua unu nog HAM OTCYTCTBYET
1 . OTtgentHble nnoxo chopMUpPOBaBLUMECH UMW JereHepypoBaBLUME KNEeTKU
nog obpasuom
2 Cnabas 3oHa orpaHvumnBaeTca obnacTelo nog obpasuom npobel
3 YMmepeHHas 3oHa npeBbilwaeT pasmep obpasua o 1,0 cm
4 Peskasn 3oHa pacnpocTpaHsaetca 6onee 4yem Ha 1,0 cm ot obBpasua

MeTopn oueHKM onuckIBaoT B oTyeTe. MeToa 1 pe3ynsTaTthl OLEeHKM OMKHbI ObiTe BKMHOYEHLI B OTYET 06
MccnegoBaHu.

Mcxoos n3 gaHHblix Tabnuy 1 1 2 goctukeHne Konudectea 6annoB no wkane Bbllle YeM 2 CHATaT Lu-
TOTOKCUYEeCcKUM 3 eKTom.

Mpyn KONUYECTBEHHOW OLUEHKE M3MEPSIOT YMCNOo NorublumMX KNeTok, 3aMeaneHuMe pocTa KNeTok, Nponu-
depaunto KNeTok unu obpasoeaHne KoONoHUIA. YMcno kneTok, konndecTeo Genka, BoicBoboxaeHne dhepmeH-
TOB, BLICBODOXAEHME UMW COKpaLLeHne BUTANbHOW OKPaCKW UMW OPYroin M3AMEepUMbIA MapaMeTp MoryT BbiTh
KONMUYECTBEHHO OLIEHEHKI C MOMOLLEH 00bLeKTUBHLIX cpefcTB. OObeKTUBHLIE CPEACTBA W pe3ynkTaT perncTpu-
pytoT B oT4eTe 06 nccnegoBaHun.

CHmkeHne xn3HecnocobHocTy knetok bonee 4em Ha 30 % cunTarT UMTOTOKCUYecKMM adpcpekTom. [py-
rme KpUTepUK, BKIIOHAs OTNUYHbIE OT CTAHAAPTHBIX TOHKM OTCEYEHUS UMW MPUEMITEMOE COOTHOLLEHWE Pe3yrb-
Tata OnbIT/KOHTPOMNb, OOMKHbLI ObiTb 0DOCHOBAHLI ANS anbTePHaTUBHLIX NUHWIA KNEeTOK UMM MHOTOCMOMHbIX
TKaHeBbIX KOHCTPYKLUMIA. KpuTepunid gomkeH ObiTb 0O0OCHOBAH U OTPaXeH AOKYMEHTanbHO.

MpoTokonkl, NpUBeOeHHbIE B MpunoxeHusx A—D, MoryT BbiTb MCMOMbL30BaHLI AN KONWYECTBEHHOIO
onpeaeneHns LMTOTOKCUYHOCTU SKCTPaKTOB.

MpumeyaHue — lMpotokonsl A K B npyemnemsl Ans XMMWYECKUX BELLECTB, YTO 4OKA3aHo B Xo4e Banvaauu-
OHHBIX MEXOyHapoOHbBIX UCCNEnoBaHUA, U ANA MEAULIMHCKUAX YCTPOWCTB, YTO MOATBEPXKOEHO B XOO4E MEXOyHapoOHbIX
LIMKNMYECKUX UCTbITAHWIA. [N8 UMTOTOKCMYECKUX MaTepUanoB OHW MO3BONSAKT paHXMpoBaTb LMTOTOKCUYECKUIA ahdeKT
nyTem Bbl4UMcneHus 3HaveHua IC50 (MHrmbupyoLwas KoHUeHTpauus, npuMepHo Ha 50 % enusitoLLas Ha paccmaTpuBaemyo
KOHEYHYIO TOYKY).
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B npunoxernsx C n D npuBegeHsl Apyrne NpoTOKOMbI, LUMPOKO MCMNONb3yeMble AN KONMYeCTBEHHOro
onpeaeneHns UMTOTOKCUYHOCTH.

[nsa oToenbHBIX METOOOB onpedeneHus LMTOTOKCMYHOCTM MOXeT noTpeboBaTbea KOHTPOMNb HyNeBoro
BpeMeHu unu B6asoBasa NUHWS KyNbTypbl KNEToK.

8.5.2 Heobxopgumo ybeantbesa B TWwaTtensbHocTW Bbibopa MeToO0B UccnefoBaHus, Tak Kak pesynstaThl
MCCnenoBaHUst MOTYT OKa3aTbCs HEAeNCTBUTENbHBIMUK, ecnn uccnegyemas npoba BblgensieT BeLWecTBa, CO3-
AawLne NoMexu B TECT-CUCTEME UMNN B U3MEPEHNM.

MaTtepuanel, KOTOpble MOTYT BblAensaTe hopManbaeruns, MoXHO JOCTOBEPHO MCCrenoBaTh TOMbKO Mpu
OLEHKE XW3HECNOCOOHOCTY KNEeTOoK.

8.5.3 MNpwn HanMuyMu OYEBWUAHLIX Pa3NUYNiA B pe3ynsTatax uccnefoBaHui mexay OyonupyrowmnuMm cocy-
AaMW C KynbeTYpOW KNEeTOK MccnefoBaHne crieqyeT cuMTatb HempueMneMeliM UM HeYAoBNeTBOpuTEnbHbIM. B
TaKoM cryyae uccnegoBaHve HeobxoQMMo NOBTOPUTL WMW MCMONb30BATL anbTePHATUBHY METOOUKY.

8.5.4 Ecnu oTpuuatenbHbIi, NONOKUTENbHBLIN KOHTPONbHbIE obpasubl unvM nobol Apyroi KOHTPOSb
(cTaHpgapTa, cpefbl, SKCTpareHTa, peareHTa v T. [.) He Bbi3bIBAKT OXWOAEMOro OTBETa B TECT-CMCTEME, TO
ncecregoBaHue NOBTOPAIOT.

9 OT4yeT 00 uccnegoBaHum

OTuet 06 MccnegoBaHWM OOMMKEH COAEpXaThb, N0 KpaHeh Mepe, cneaytolimMe cBeAeHUs:
a) HasBaHue ¥ agpec UCCrNenoBaTeNbCKOro LIeHTPa;
b) ®NO nwuu(a), npoBogusLKMX(ero) MccrenoBaHue;
C) OaTbl Ha4Yana u KoHUa uccrnefoBaHus:
d) onucaHue obpasua;
e) NMWHWUK KNETOK, UX UCTOYHUK U o6ocHoBaHWe BbIGopa;
f) HauMeHoBaHME KOMMAHWUW W NapTUKM KyNbTYpanbHOW cpenbl, CbIBOPOTKM M aHTUOWOTUKOB, ecrn Ao-
HaBnanucs;
g) MeTon UccnefoBaHust M ero 060CHOBaHME;
h) npouenypa skCTpakUMu NO NPUMEHMMOCTU W, NMPWU BO3MOXHOCTU, XapakTep M KOHLEHTPaLns BbiMbl-
BaeMbIX BELLECTB;
i) oTpuuaTenbHbIN, NOMOXUTENLHLIA KOHTPONbHEIE 06pasLbl M KOHTPOMK APYrMX BUOOB;
j) KNeTouHbIA OTBET U ApYyrue HabnwoeHus,
k) niobele apyrue cooTBETCTBYHOLME AaHHbIE, HeobXoAUMbIE ONA OLEHKN pe3ynsTaToB.

10 OueHka pe3ynsraToB

O6wue pesynbTaThl MCCNEAOBaHWS OOMKHLI OLEHWBATLCA NUUAMKU, CNOCOBHBIMW NPUHMMAaTL 0BOCHD-
BaHHble pelLleHns Ha OCHOBE AaHHbIX nccnegosaHns. CBegeHns 0 UMTOTOKCUYHOCTY OLIEHUBAaOT BO B3aUMOC-
BA3W C APYTMMK AaHHLIMKW MO BMOCOBMECTUMOCTI U NpeaHasHa4YeHHbIM npumeHeHem M.

WHTepnpeTauma peaynsTaToR MCCnenoBaHUs LMTOTOKCMYHOCTM LOMKHA YUYMTBIBATL KNaccuduKaLluw
MW cornacHo 1SO 10993-1.

Mpu yuToTOKCKYECKOM 3chdekTe BOIMOXHO NPOBECTM SaNbHENLLYH OLEHKY, HanpumMep:

a) OOMONHUTENbHbIE MCCnenoBaHus (HanMyYnMe/oTCyTCTBUE ChIBOPOTKW, U3MEHEHUE YPOBHS ChbIBOPOTKM
B KyNbTypanbHON cpege);

b) aHanws akcTpakTa (HanpuMMep, OCTaTOYHbIE KOMMYECTBa CTEPUIU3YIOLWMX areHToB WM OPYTMX Mpoun3-
BOACTBEHHbIX MPOLECCOR), €Cn NPUMEHKUMO;

C) aHanwW3 3aBUCUMOCTU OTBETHOW peakLMu OT KOHLUEeHTpaLuuu,

d) Xumunyeckne xapakTepUCTUKN BbIMbIBAEMEIX KOMMOHEHTORB;

e) apyrve npoueaypbl UCCregoBaHms.

JTioGol yuToTOKCHMYECKNA IhPeKT ABNAETCA NPEAMETOM NPUCTaNbHOrO BHUMaHWsA. 3T0, B NEPBYIO O4e-
pefb, yKazblBaeT Ha MOTEeHUManbHYH TOKCUYHOCTbL in vivo, TeM He MeHee MW He obsazatenbHo npusHaeTcs
HEMPUroAHbIM AN KOHKPETHOTO KIMHWUYECKOTO MPUMEHEHWS MCKMIYUMTENBHO Ha OCHOBAHWUWM OAHHbLIX LMTOTOK-
CUYHOCTU.
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MpunoxeHune A
(cnpaBo4Hoe)

WccnepoBaHue Ha UMTOTOKCUMYHOCTL MeTO4aMU C HeMTpanbHbIM KpacHbiM (NRU)

A.1 OBwmMe nonoxeHun

MeToabl uccnegoBaHMii OCHOBaHbI M OMMCLIBAKOT TOMBbKO Te YacTu NpUNoXeHuA C [1], KOTOpbIEe OTHOCATCA K AaHHO-
MY UccnegoBaHui.

A.2 MNMpoeeneHue nccnenoBaHUumn

A.2.1 Obwume nonoxeHUA

Knetkn BALB/c 3T3 BbiceBaoT B 96-nyHOYHbIE NNaHLWeTbl U cogepxaTt B KynbType 24 4 (~1 nepuon yaBoeHus)
ana hopMMpoBaHnNa NONyKOHMMK3HTHOIO MoHocnoA (cM. [5] ansa gononHUTENbHOW MHGopMaumn No obecnedeHunto Kns-
HEeCnocobHOCTM KNETOK W Npoueaypbl KyNbTUBUPOBaHKS). 3aTeM B NyHKU C KNEeTKaMu BHOCAT MCCNedyeMOoe BELLECTBO B
HECKONbKUX KOHUEeHTpaumsax. MNocne nHkybaumMu KNeTok ¢ uccrieqyemMblM BELLECTBOM (BpeMsl BO3AeNCTBUS) B TeveHue 24 4
ONpefensaT KOHUEHTPaLWI0 HEWTPANbHOTO KPacHOTO B KMeTKax ANf KaK4oW KOHLIeHTpauMM MCCNeayeMoro BellecTea u
CpPaBHUBAIT C Pe3ynLTaToM, ONpEedeneHHbIM B KOHTPOMbHBIX KynbTypax. [Ina Kawaol KOHUEHTpauWmK nccnegyemMoro Be-
LLIEeCTBa BbIYWCMSETCA MPOUEHT 3a0epKKN pocTa (NMPOLEHT KU3HECNOCOBHbLIX KNETOK), ECMNY SKCTPAaKT OKa3blBaeT LUTOTOK-
CUYECKUIA ahpekT Ha KneTku. 3HaueHue ICg, (T. €. KOHUeHTpaLWs, CHUKaKLaa coaep)aHne HelTpansHOToO KpacHoro Ha
50 %) paccynTbiBaETCS N0 3aBUCMMOCTM KOHLIEHTPaLWUK W BLIPAXAETCA B NPoLeHTax pa3baeneHus skcTpakTa. MicxogHblin
akcTpakT oboaHavaeTtcsa kak 100 % akcTpakT.

A.2.2 Matepuansl

A.2.2.1 JInHMA KNeTok

KneTtkn nnHmm BALB/c 3T3, knoH 31 [Hanpumep, ECACC86110401, EBponenckas KONMekuna KNeTovHbIX KyneTyp,
Concbepu, Yuntwwup SP4 0JG, Benukobputanna; CCL-163, AmepukaHckan konnekumsa Tmnosblx Kynetyp (ATCC), Manac-
cac, Bupgxunua, CLUA] n JCRB 9005, npurotoeneHHble u3 CCL-163 (ATCC), BaHk Hay4yHO-MccnegoBaTenbCKUX pecyp-
coB, Ocaka, AnoHus.

A.2.2.2 ObopynoBaHue

A.2.2.2.1 NukyBatop, Temneparypa 37 °C, ¢ yenaxHeHnem, 5 % CO,/Bo3ayx [ansTepHaTUBHO, NpW OTCYTCTBMM NOA-
xopsawero Bycepa B KNETOUHON KYNLTYpanbHOW Cpeae MOXKHO NPUMeHNTL 7,5 % CO,/BO3ayX, NOTOMY YTO KNETKM KpaliHe
YYBCTBUTENBLHLI K M3MEHeHUAM B pH; TemM He meHee B OomnblUMHCTBE nabopaTopwi Yale wucnons3yT 5 %, a HEPES
(kvcnoTy) nobaenatoT Ana kadecTseHHo Bydepusaunu].

A.2.2.2.2 llikad ¢ naMMHapHLIM NOTOKOM BO34yXa, CTaHAapT: «Buonoruyeckas onacHoCTb».

A.2.2.2.3 BoggHaa 6aHqa, Temnepatypa 37 °C.

A.2.2.2.4 VIHBEPCUOHHbLIN (Pa30BO-KOHTPACTHBIA MMKPOCKON.

A.2.2.2.5 [labopaTopHaa ropenka.

A.2.2.2.6 UeHTpudpyra, Kak BapnaHT, CHabXeHHas MUKPONMaHLLETHBIM POTOPOM.

A.2.2.2.7 NlabBopaTopHble BECHI.

A.2.2.2.8 ®otomeTp ansa 96-nyHOYHbIX NNaHLWETOB, OCHALLEHHEIA nnsTpom 540 HM.

A.2.2.2.9 Betpaxueatens Ana MUKPOTUTPaLUMOHHbBIX NNaHLETOB.

A.2.2.2.10 CYETYMK KINETOK UM reMOLIMTOMETP.

A.2.2.2.11 YcTpoicTBO ANA NUNETUPOBaHNS.

A.2.2.2.12 lNuneTkn, 8-KaHanbHble NUNeTkn, Onok pasbaeneHus.

A.2.2.2.13 Kpunonpobupku.

A.2.2.2.14 KonBbl ONs TkaHeBbIX KynbTyp, 80 cM2, 25 cm2.

A.2.2.2.15 96-nyHOYHbIE MUKPOTUTPALMOHHbBIE NIaHLWeTbl ANs TKaHEBbIX KYNbTYp.

A.2.2.3 XumMnyeckre peareHTobl, Cpeabl U ChLIBOPOTKN

A.2.2.3.1 MoguduuumpobaHHasg no Qynedekko cpega «Wrna» (DMEM), 6e3 L-rnytamuHa.

A.2.2.3.2 L-rnytamuH, 200 MM unu rnytamakc.

A.2.2.3.3 CoiBopoTka HoBopoxaeHHoro TeneHka (NBCS).

BAXHO — 3anpeweHo ucnonb3oBaTh (heTanbHY0 (3MGpUOHanbHYH) cbIBOpPOTKY TeneHka (FCS). FCS BblI-
3bIBaeT cunbHoe cHmkeHue OD u3-3a o6pazoBaHuA BaKyoneu B KneTkKax.

W3-3a Bapuaumii naptuin NBCS Heobxogumo cHavana npoBepuTb NapTUiO Ha CBOMCTBA CTUMYNMPOBATL POCT KMEeTOoK
3T3 (nepuopg yoeoeHua 20 oo 25 4) u 3aTeM oCcTaBWUTb AocTaTtodHoe Konudectso NBCS.

A.2.2.3.4 Pacteop TpuncuH/EDTA.

A.2.2.3.5 dGocchaTHo-BydhepHeIil huanonoruieckuil pacteop (PBS), 6es Ca2* u Mg?* (ana TpuncuHmuaaumm).

A.2.2.3.6 HEPES (cm. A.2.2.2.1).

A.2.2.3.7 PBS ¢ Ca?* u Mg2* (ans npoMbiBaHus).

A.2.2.3.8 PacTBop NeHULUNNUH/CTPENTOMULIMH.

A.2.2.3.9 HenTpanbHbiii kpacHbl (NR).
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A.2.2.3.10 Onmetnncynedokeng (DMSQO), aHanuTUYeckon YUCTOThI.

A.2.2.3.11 BtaHon (EtOH), aHanMTU4YeCcKOW YACTOThI.

A.2.2.3.12 JlensHan ykcycHasa KUCNoTa, aHanuTU4eckon YUCTOTEI.

A.2.2.3.13 OuctunnupoBaHHasa Boda unu niobas ovuleHHaa Boga, npurogHas Ans KNeTo4YHoro KynsTUBUpOBaHUS.

A.2.2.4 Ctagus noaroToBku

A.2.2.4.1 Obwwe TpeboBaHuA

Bce pacTtBopb! (kpoMe ucxogHoro pacteopa NR, cpegbl NR v gecopbupytowero NR pacTteopa), cTeknsHHas nocyna
W T. 4. AOMKHbI ObITb CTEpUnbHBIMW. BCe npouenypbl cneayeT NPOBOOMTL B YCIOBUAX aCENTUKN U B CTEPUIBHbIX YCIOBUAX
wkadha c NnaMmuHapHbIM NMOTOKOM BO3ayxa (cTaHgapTa GuonorMyeckor onacHocTh).

A.2.2.4.2 Cpegpl

DMEM (3abychepeHHas bukapboHaTtoM HaTpua), 4ONOMNHEHHas (MpMBOAAT pabo4me koHueHTpauun DMEM).

a) [na saMmopaxunBaHus:

- 20 % NBCS;
- ot 7 % o 10 % DMSO.
b) Ona oBbl4HOro KyNETUBUPOBAHUSA!
- 10 % NBCS;
- 4 MM L-rnyTamvHa unun rnytamakca;
100 IU/Mn neHnumnnuHa;
100 mr/mn cTpenToMULMHE;
20 M HEPES.
c) Ons o6paboTkn nccnegyemeimun obpasuamm:
- 5% NBCS;
- 4 MM rnyTamuHa Unu rnytamakca,;
100 [U/mn nenmumnnuua;
100 mMr/Mmn cTpenToMULMHA;
20 mM HEPES.

[oTOBbBIE CpEAkl CrieayeT XpaHuTe Npu Temnepatype 4 °C He bBonee 2 Heq,.

KoHueHTpauns cbiBopoTku B cpeae obpaboTku cokpalleHa fo 5 %, Tak kak 6enky CbIBOPOTKM MOTYT CKPbITh TOKCUY-
HOCTb MccrnegyemMoro BelecTBa. ChIBOPOTKY MOMHOCTLH) HE UCKITKOYAKT, TaK Kak POCT KINETOK 3aMETHO COKpaLLaeTcs npu
ee OTCYTCTBUMN.

A.2.2.4.3 VicxogHblv pacTBop HeWTparnbHoro kpacHoro (NR):

- 0,4 r kpacutensa NR;

- 100 mn H,0.

PacTeop crnegyeT nNpuroToBUTbL NPEABAPUTENBHO Neped WCMOMb30BaHWEM WU XPaHWUTb B TEMHOTE MPU KOMHAaTHOW
TemnepaTtype He bonee 2 mec. KoMmepyeckn NpuroToBMNEHHbIE MCXOAHbLIE PACTBOPLI HEWTPArbHOrO KPacHOro MOryT ObiTh
UCMONb30BaHkbl 40 UCTEYEHUA WX CPOKa FOAHOCTU NPU XpaHEHUW COrMacHO 3TUKETKE.

A.2.2.4 4 Cpena c HenTpaneHbIM KpacHeiM (NR):

- 1 mn ucxogHoro pacteopa NR;

- 79 mn DMEM.

Cpega ¢ NR pgomxHa 6biTe MHKYOMpOBaHa 3a Hovb npu Temnepatype 37 °C v ueHTpudyruposaHa npy 600 g Ha
10 muH (ans yoaneHua kpuctannos NR) nepen gobaeneHweM k knetkam. AnsTepHaTvBHbIE Npouedypbl (Hanpumep, Mun-
nMnopoBoe (pUnNLTPOBaHUE) MOTYT ObiTb MPUMEHEHbLI NPU YCIMOBUM rapaHTum, 4To cpefa NR He cOomepKuT KpucTassos.
AnuksoTel cpegbl ¢ NR cnenyet nogaepxueate npu Temnepatype 37 °C (Hanpumep, Ha BogaHow BaHe) nepen gobaene-
HueM Kk knetkam. OHKM OomKHbl BbiTh MCNOML30BaHbI B TedeHne 30 MUH nocne NpuroToBneHns u B TedeHue 15 MyuH nocne
yaaneHusa M3 xpaHeHus npu temnepatype 37 °C.

A.2.2.4.5 PacTtBop aTtaHon/ykcycHas kucnota (gecopb NR):

- 1 % pacTBopa NeasHon YKCYCHOM KMCNOThI;

- 50 % aTaHona;

- 49 % H,0.

PacTtBop cnegyet roToBWTL HEMNOCPEACTBEHHO NEPE UCMONb30BaHWEM W XpaHuTb He Bonee 1 4.

A.2.2.4.6 MNpurotoBneHwe akcTpakTa 13 npobel

Mccnegyemele npoBbl aKCTparnpyoT B COOTBETCTBUM ¢ TpeboBaHuamMu ISO 10993-12.

A.2.3 MeTogbl uccrnieqoBaHUK

A.2.3.1 O6wue nonoxeHus

WHdopmauma o ctaHgapTHBIX MeToAax KynsTUBUPOBaHWUS KNeToK npyvBedeHa B npunoxeHun C [1].

A.2.3.2 MNpoeepka kadecTtsa npobbi (1); nonoxuTensHblit KoHTponb (PC)

[MonoXWUTENbHLIN KOHTPONb OOMKEH ObITh BKMIOYEH B KaXXO0E UCCNEN0oBaHNE LUTOTOKCUYHOCTH.

Kak nokasan MHOToMeTHUIA ONbIT BHYTPKU- U MeXnabopaTopHbIX MOBTOPHBIX MCCNEA0BaHNUIA, U3 MHOMMX XMMUYECKUX
BellecTB naypuncynedat Hatpusa (SLS, CAS # 151-21-3) aBnaeTtca ogHUM U3 Haubonee 4acTo NpUMeHAeMbIX B Ka4ecTBe
PC. PekomeHayeTcs UcnbITeiBaTh SLS B AMana3soHe YeTblpex KoHueHTpauui: 0,05; 0,1; 0,15; 0,2 mr/mn.
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CnpasoyHoe cpegHee aHaveHue SLS (/Csp) (Spielmann et. al., 1991 [10]) paBHo 0,093 mr/mn, ¢ OoBepUTENEHLIM
uHTepsanom npu 95 % ot 0,070 go 0,116 mr/mn.

MccnenoeaHue oTBeYaeT KpUTEPUIO NpueMnemMocTu, ecni ICq Ana SLS HaxoauTtes B pamkax 95 % HaaexHOCTU.

B Ka4yecTBe NONOXWUTENBHbLIX M OTPULATENBHBIX CTaHAapTHEIX 06pa3LoB peKkoMeHAYeTca CNonNL30BaTe, HanpUMep,
ZDEC n ZDBC (cm. cHocky 1) Hac. 21 3.2 n 3.4)].

A.2.3.3 MNpoBepka kavecTBa Npobbl (I1); KOHTPONBHbBIA BKCTPAreHT

AbconioTHasa BenuurMHa (6e3 OTHOCUTENBHO KOHTPOIA) ONTUHECKOW NNoTHOCTU [ODg,q ANA WCCNeaoBaHusa Ha uun-
TOTOKCUYHOCTb C HelTpanbHoM KpacHelM (NRU)], nonyyeHHas B KOHTpone (KNeTku, He B3auMOAeWCTBYOLWME C UCCre-
AyeMbIM BELLEeCTBOM), NOKa3blBaeT, BbIPOCM M 3KCNIOHEHUMANBHO KMETK B konudecTee 1-104, nocesHHbIE Ha MyHKy, C
HOpManbHbLIM BPEMEHEM YOBOEHUA B TEYEHWE ABYX AHEN Npobbl.

MccnefoBaHue 0TBEYAET KPUTEPUIO NPUEMIEMOCTU, eCni cpeaHee 3HaveHne ODg, koHTponen 20,3.

[ns npoBepkn cuctemaTUyecKnx oWMBOK BbICEBAHWA KNETOK KOHTPOMy obpabaTbiBaloT Npy YCNOBUAX 3KCTpaKUmum
(cm. A.2.2.4.6) n nomelLaoT Ha neeyto (pag 2) v Ha npasyto (pag 11) cTopoHbl 96-nyHo4Horo nnaHwerta (pag 1 v pag 12
He crnegyeT UCMonbL30BaTh; ANA CXeMbl NnaHweTa, cM. npunoxeHue E [1]).

MccnenoBaHve oTBeYaeT KPUTEPUIO NPUEMIIEMOCTH, ECn NeBoe U NpaBoe cpedHWe 3HaYeHWs KOHTpomnew He OT-
nunyatotca 6onee yem Ha 15 % OT cpegHero 3Ha4eHUA BCEX KOHTPOMEN.

[MpoBepkn Ha OWMBKM BbICEBAHWA KNETOK TAKKE MOMXHO NPOBOAMTL MYTEM OCMOTPa Kaxkgoro nnadwera nog da-
30BbIM KOHTPACTHBIM MUKPOCKOMOM AN1s1 Toro, 4ToObl ybeanTbes B MOCTOAHCTBE KOoNMYecTBa KrneTok. Mukpockonuyeckas
OLeHKa ycTpaHsieT HeobXxoQMMOCTb B ABYX psgax KOHTPOMen.

A.2.3.4 MNpoBepka 3aBUCUMOCTUN «KOHUEHTPaUunsa—peakunsa»

ICgq, NONYy4EHHBIA U3 KPUBOW «KOHLIEHTpaUWUs—peaKkuusa», 0omKeH BbiTb 060CHOBAH MO MEHbLUEN Mepe ABYMS UM,
ecrnv Bo3MOXHO, Tpema peakunamu mexay 10 % v 90 % wHrmbuposanns NRU. Ecnu atoro He npoucxoguT u Koadpdu-
LMEHT NPOrpeccuMpoBaHnsa KOHUEHTPaLUM MOXHO YMEHbLLWWTE, TO CriedyeT npekpaTtuTe UccrnegoBaHne U NOBTOPUTL ero ¢
MeHbLUMM KO3(h(hULMEHTOM NPOrpeccupoBaHuns.

A.2.3.5 KoHueHTpaLuumy 9KCTpaKkToB 13 uccrnegyemMon npobel

A.2.3.5.1 OnpeneneHuve guanasoHa KOHUEHTpauun

McecneagytoT BoceMb KOHUEHTPaLUMIA 3KCTpakTa 13 uccnegyemon npobbl NyTem pasBefeHus MCXOZHOro pacTBopa
B JOCTATO4HO LUMPOKOM AuanasoHe. Ecnv ymeHblueHne Ku3HecnoCoBbHOCTH KNEeTOYHOW KynbTypbl MPY HAaWBbICLLEN KOH-
LeHTpauMmn akcTpakTa obpasua coctaenget 30 % unu mMeHee, To obpasel, oMKeH BbiTb MPU3HAH HeLMTOTOKCUYHBLIM 1
AanbHellne nccnegoBaHus He HYKHbI.

A.2.3.5.2 MNMpoBeaeHWe nccnefoBaHus

3aBuUCALLMIA OT yrNa HaknoHa KPUBOW «KOHLEHTpaUWs — OTBET», BEIYMCMNEHHOTO ANA HAaWAEHHOro AManasoHa KOH-
LeHTpauui, )akTop pacTBOPEHUH B CEPUAX KOHLEHTPALIMIN OCHOBHOIO UCCMNeA0BaHua AomkeH BbITb ele MeHbLUe (Hanpu-

Mep, Em = 1,47). Pa3gensoT cOOTBETCTBYIOLMIA Anana3oH KoHueHTpauui (Mexay 10 % u 90 % addpekra) no MeHbLUen
Mepe Tpems TovKaMu OTMeYeHHOro adpdpekTa, u3beras CrnULWLKOM MHOTUX HELMTOTOKCUYHBIX U/MnK 100 %-HbIX LUTOTOK-
CWM4HBIX KOHLEHTPaLWA.

A.2.3.6 MNpoBeaeHne uccnenoBaHus

BAXHO — lNocne pazmopaxuBaHWA HaYanbHOW KyNbLTYphl KNETOK NPOBOAAT ABa UNU TPW Naccaxa KNneTok
nepeg Ux UCNoNb30BaHWEM B UCCIegoOBaHUN.

B Tabnuue A.1 npuBeneH nopagok npoeegeHns nccnenoBaHusa 3T3-kneTkamu Ha LMToTOKCKMYHOCTb ¢ NRU.

[NepBLle cyTKK:

- FOTOBAT KNETOUHYIO cycneHauio u3 1-10% kneTok/Mn B KynsTypankHoii cpede. Mcnonkays MHOTOKaHarmnbHyo nMneT-
Ky, pacnpegenstoT 100 Mkn KyneTypansHOW cpefbl TONBKO B NepudepuiHbie NyHKK 96-nyHOYHOrO MUKPOTUTPALMOHHOTO
nnaHweTa Ans TKaHeBbIX KynsTyp (TOXe OenalT AN KOHTPOmbHbIX nnaHweT, cM. [1]). B ocTaBlwimecs nyHKWU NoMeLLanT
100 mKkn kneTo4Hol cycneHamn na 1-105 knetok/mn (Mnu 1:-10% kneTok/nyHKy). FOTOBAT OOMH NMAHLET AN UCCNeOyeMoro
3KcTpakTa, oaunH nnaHwet anga PC v oavH nnaHWweT Ans oTpyLUaTeNsHOro KOHTPONbLHOro obpasua, Npu X MCNoNb30BaHWK,

- WHKYBUpyloT KneTkn 24 4 (5 % CO,, 37 °C, > 90 % BnaxHoCTH), 4ToGLI KNETKN CCHOpMUPOBANK NMOMYKOHIMOIHT-
HbI MOHOCINOWN. 3TOT nepuog MHKYBauun obecneynBaeT HOPManM3aLUMK COCTOSHUA KNETOK, aare3vto 1 nepexos kK daze
3KCMOHEHUMaNLHOTO PocTa;

- OCMaTPUBAIOT KaxabIi NraHWweT nog ha3oBO-KOHTPACTHLIM MUKPOCKOMNOM, 4Tobbl yBeauTecsa B TOM, YTO POCT Kne-
TOK OTHOCUTENBHO PABHOMEPEH NO BCEMY MUKPOTUTPALMOHHOMY NNaHLweTy. [laHHy NpoBepKy NPOBOAAT OIS BhIABNEHWA
OLKBOK.

Btopble cyTku:

- nocne 24 4 nHkyGauum yoansiioT KynsTypansHy Cpeay va NyHok;

- B Kaxayw nyHky gobaensiot 100 mkn cpeabl, cogepxallel Nnbo cCooTBETCTRYOLLYHO KOHLIEHTPALMIO 3KCTpaKTa U3
vcnbITyemon npobel, NMbo oTpuuatensHeIn KoHTponb, Nbo PC, nnbo nckniountensHo cpeay (KOHTpons);

- UHKYBUpYoT Knetky 24 4 (5 % CO,, 37 °C, > 90 % BnaxHocTH).

TpeTbK CyTKHK:

- nocne 24 4 uHkyBaLuu oCcMaTpUBaIOT Kaxabl NnaHWeT nog a3oBbiM KOHTPACTHLIM MUKPOCKOMNOM Ans onpe-
OEneHns CUCTEMATUYECKUX OLINDOK BLICEBAHWA KINETOK W XapakTEpUCTUK pocTa KneTok, obpaboTaHHbIX 3KCTPakToM, U
KINETOK KOHTpOnA. PerucTpupytoT uameHeHnss B MOphonornm KNeTok n3-3a LNTOTOKCUYECKMX 3dEKTOB 3KCTpaKTa uccrne-
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ayemoro ofpasua, Ho He MCNONb3YIOT 3aTK 3anucK ANs BbIYUCIIEHWA HaUBbICLLEN nepeHocumMon gossl (HTD) unm gpyroro
KONMW4EeCTBEHHOIO U3MEPEHWSA LMTOTOKCUYHOCTU. HexxenaTtenbHble XxapakTepucTMKN poCcTa KNETOK B KOHTPONe MOoryT yka-
3bIBaThb Ha OWWBKY W BbITb NPUYMHOW NPEKpaLLEHUA UCCNENOBaHUS.

VMccnegoBaHue Ha LUMTOTOKCUYHOCTE C HEMTPaneHeIM KpacHeiM (NRU) BasunpyeTcsa Ha meTofe 3nneH BopeHdporHg,
(cm. [3]). MornoweHne HenTpaneHoro kpacHoro NR nu3ocoMmamn/aHaocoMamMn U BaKyonAMM KUBbIX KNETOK MCMNOMNb3yeTcs
KaK KONn4ecTBEHHOE NMoKasaHWe KONMM4ecTBa U KW3HEecnocoBHOCTM KNETOoK;

- npombiBatoT kneTku 150 Mkn nogorpetoro PBS, yoansioT NpoMbIBOYHbBIA pacTBoOp Merkum nocTyKUBaHUEM W J0-
6aensaoT 100 MKN cpebl HelTpanbHoro kpacHoro NR, 3atem MHKYBMpytoT Npu Temnepatype 37 °C B yBNaXHeHHOW aTMoC-
tepe 5 % CO, B TedeHne 3 |;
nocrne uHkybaumm yaansiot cpeay NR v npomeiBatoT knetkn 150 mkn PBS;

- MonHocTbio yaanawT PBS (Hanpumep, UeHTpUyrMpyroT NepeBepHyThIA MNaHLWET);

- pgobasnsatoT 150 mkn pacteopa anga gecopbumn NR (ataHon/yKcycHasa KMcnoTa) BO BCe NYHKM, BKNKYas KOHTPOMN,

- BbICTPO BCTPAXWBAKT MMUKPOTUTPALIMOHHLIN NMaHLWET Ha BCTpAXMBATENe AN MUKPOTUTPALMOHHLIX NMaHLLETOR B
TeueHue 10 MUH o Tex nop, noka NR He akcTparupyeTtcs U3 KneTok U He chopMUPYET rOMOreHHbIA pacTBop;

- n3MepsaT abcopbLumio NoNyYeHHOro OKpaLleHHOoro pacTeopa npu AnuvHe BonHbl 540 HM Ha puaepe ANs MUKPO-
TUTPALMOHHBIX MMAHLLETOB, UCMOMNb3yA KOHTPONbHBIA 3KCTPAKTaHT B KA4yecTBe cTaHgapTta Oonsa cpaBHeHus. CoxpaHsioT
HeobpaboTtaHHble OaHHble B KoMnbloTepHoM chopmate (Hanpumep, ASCII, TXT, XLS), nogxoaswem Ans AanbHelwero
aHanusa KpuBOW «KOHLEHTPALMA—OTKIMK» W BIMUCNEHUA [Cy,.

A.2.4 AHanus3 gaHHbIX

Pacuet »u3HecnocobHocTu knetok, obosHavaemort NRU, npoBoaaT ang kakaoh KOHUEHTpaLUUWK aKCTpakTa mu3 npo-
Obl NyTEM ucnonb3oBaHua cpegHero 3HaveHus NRU wecTy noBTOpHbIX 3HAYEHWI HA UCCNeoyeMYHo KOHLIEHTpaUMK IKc-
TpakTa. OTo 3Ha4eHue cpaBHMBalT co cpeaHuM NRU Bcex KOHTPOMbHbLIX 3HAYEHWIA (ECNU KOHTPOMNWM OTBEYAIOT KPUTEPUID
npuemnemoctu). OTHOCUTENBLHYH XW3HECNOCODOHOCTL KINETOK 3aTEM BbIPaXKatoT KaK NMPOLUEHT OT 3HAYEHUA BLRKMBAEMOCTH
KneToK B KoHTpone. [Npy BO3MOXHOCTH, BOCEMb KOHLEHTPaLMIA Kaxaoro UCcrneayemoro akcTpakTa AOMKHb ObiTb B gua-
nasoHe 3Ha4YeHui oT OTCYTCTBUSA adhdekTa A0 NOMHOTO UHIMBUPOBAHUS XKU3HECNOCOBHOCTH KNETOK.

Tabnuya A.1—Nopagok npoeegeHus nccriegoBaHns ¢ 3T3-knNeTkammn Ha UMTOTOKCUYHOCTE NRU

Bpems, 4 Hencrene
00:00 3aceuBatoT 96-nyHouHble nraHwets: 1-10% knetok/100 mMn KynsTypansHoi cpedsl DMEM Ha nyHky.
’ WukyBupytot (37 °C/5 % CO,/22 no 24 4)
24:00 YOansioT KynesTypansHyto cpeny

O6pabaTtbiBaldT BOCEMb KOHUEHTpaUWW 3KCTpakTa uccrnegyemoro obpasua B cpege obpaboTku
24:00 (100 mkn) (koHTpoOnb = cpena obpaboTku).
WukyBupytrot (37 °C/5 % CO,/24 )

MwKpockonuyeckas oLeHKka Moponormiecknx M3MeHeHui
YpnansioT cpeny obpaboTkun.

48:00 MpombliBatoT oauH pa3 150 mkn PBS.

Hob6aensatot 100 mkn cpeabl NR.

WHkyBupytoT (37 °C/5 % CO,/3 4)

Yoansiot cpegy NR.
MpomeiBatoT oauH pas ¢ 150 mkn PBS.

100 Hob6aensatoTt 150 mkn gecopbupytowwero dukcatopa NR
(sTaHon/pacTBoOp YKCYCHOW KACMOTbI)
51:40 BcTpaxvueatoT nnaHweT B TedeHne 10 MyuH
51:50 OnpegensT NR npwu gnvHe BorHbl 540 HM (T. €. KM3HeCcnocoBHOCTb KMNETOK)

Ecnu oTHocUTEnNBHAsA XM3HECNOocoBHOCTL KNETOK ANA HaMBLICLLEN KOHUEHTpauun akctpakTta obpasua (100 %-Hein
3KCTpaKT) MeHbLue, yeM 70 % OT KOHTPOMBLHOW rpynrbl, TO KOHLUEHTPaLMIO UCCneayemMoro XMM14ecKkoro BelllecTsa, oTpa-
warowyo 50 %-Hoe MHrMBUpoBaHKe KN3HeCnoCoBHOCTM KneTok (T. e. ICg), ONpeaensoT No KPUBOW «KOHLEHTpaums —
OTKINK».

OTo MOXHO cAenate, MPUMEHWB:

- nuBo pydHou rpacuyecknii Metos nondbopa KpUBOIA.

PekomeHOyeTca NpUMEHEHNE BEPOSATHOCTHOWM CETKM CO LwKanamu «X = nor» n «Y = npobuT», Tak Kak BO MHOTUX
cnyyasax PyHKUMA «KOHUEHTpauus — OTKIMK» CTAaHOBWTCH NOYTW NMHENHOW B COOTBETCTBYIOLWLEM Auana3oHe. [Jna atoro
MeToAa Takke nogxoauTt nonynorapudmuyeckas bymara;
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- nmBo Nbyio NOOXOAALLYIO HEMMHEHYIO MpoLeaypy perpeccii (MpegnoutnTensHo dyHkumna Xunnal) unu noru-
CTUYeCKas perpeccus) K AaHHbIM «KOHLEHTPaLMA — OTKIAKY .

Mepen ncnonsaoBaHnem [Csp ANS AanbHEALNX BEIMNCNEHWIA KAYECTBO COOTBETCTBUA CneayeT AOMKHLIM obpasom
NpoBEpPUTL.

Ecnu oTHocUTENBHARA XN3HECNOCOBHOCTL KNETOK AR HauMBbICLIEN KOHLUEHTpauuy akcTpakta obpasua (100 Yo-Hbiin
aKkcTpakT) 2 70 % OT KOHTPONBbHOW rpynnbl, TO Marepuan Npu3HaT HELIMTOTOKCUYHBIM.

1} dyHKUMM X1nna MOHOTOHHLI M cUrMouAanbHO (POpMbI 1 NPEACTABAAIOT NPUEMNEMYIO MOAEMb M8 MHOTUX KpU-
BbIX «[033 — OTKMMK».
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MpunoxeHune B
(cnpaBo4Hoe)

WUccrnegoBaHue Ha UUTOTOKCUYHOCTL MO KOHOHVIeOGpa:%OBaHMI'O

B.1 O6wume nonoxeHnsa

MeToak! MccriefoBaHWin OCHOBaHbI Ha YacTW | ccnedoBaHWs Ha LIMTOTOKCUYHOCTE PYKOBOACTBA MO OCHOBHbLIM B1o-
NOrMyeckuM uccneaoBaHnsaM MeAULMHCKUX MaTepuanoB v usgenui (cm. [2]).

n puMmedaHune — B paHHom npunoxeHWn npueedeHbl TONLKO CBEOEHNA U3 pa3aenos YacTu |, oTHoCcALWmMECH K
nccnegoBaHo UMTOTOKCUMYHOCTU.

B.2 NpoBeaeHune uccnegoBaHun

B.2.1 OcHoBHasa npouegypa

KneTkn V79 BbICEBAIOT B LUECTUNYHOYHBIE MNAHLWIETHI M NOQAEPKUBAIOT B KyNbType 24 4 [0 Hayana pocTa B nora-
pucbmMmdeckon thase. 3atem B Kaxayto NyHKY BHOCAT UCCNEOyEMOe COedWHEHUE C pa3BEPTKON No KoHUEeHTpauuu. Mnax-
LEeTbl MHKYGUPYIOT LLeCTb AHEN AN CO34aHWsa 0CTaTO4YHO KPYMHbBIX AN NogcyeTa KonoHWi. KonoHun doukecupyoT meTaHo-
oM, OKpalLuBaloT pacTBopoM MMM3a 1 NoACHMTBIBAOT. ECnK 3KCTpaKT oKasbiBaeT LUTOTOKCUYECKWIA adddDeKT, BeIMMCNSAIOT
ICs (KOHUEHTpaUWA ¢ MHIMGUPYIOLLER 3thEKTUBHOCTBIO KYNbTYPbI KNeTok A0 50 %) 1 BbIpaxaroT Kak NPOLEHT SKCTpaKTa.

B.2.2 MaTtepuan

B.2.2.1 JluHuA kneTtok

Knetkn V79 (JCRB 0603, baHk Hay4HO-uccnegoBaTensckux pecypcos, Ocaka, AnoHus, OOCTYMNHbI U3 ApyrMx 6aH-
koB knetok B CLUA u EC).

Mpnmeuyanue — Pekomenaytotca knetku V79, Tak Kak oHW hopMUpyIoT BonbLlUve Y YETKUE KOMOHWN.

B.2.2.2 TexHn4eckoe obopyaosaHue

B.2.2.2.1 WHkyBatop, Temnepatypa 37 °C, yenaxHeHHbl, 5 % CO,/Bo3ayX.

B.2.2.2.2 lllkadh ¢ namuHapHbIM NOTOKOM BO3OyxXa, CTaHAapT: «Buonornyeckan onacHoCTbY.

B.2.2.2.3 BogsaHnasa 6anga, Temnepatypa 37 °C.

B.2.2.2.4 'HBEPCUOHHbIA (Da30BO-KOHTPAaCTHbIM MUKPOCKONM.

B.2.2.2.5 CTepeoMMKpOCKON.

B.2.2.2.6 labopaTtopHas ropernka.

B.2.2.2.7 NaBopaTopHble BECHI.

B.2.2.2.8 CyeT4MK KNeToK Unv reMoLuuTOMETP.

B.2.2.2.9 YcTpoicTBO ANA NMNETUPOBaHKWA.

B.2.2.2.10 lMNMunetkw.

B.2.2.2.11 ®nakoHbl Ans TKaHeBbIX KyNnkTyp, 75; 25 cM? UK Yallka AN TKaHeBbIX KynkTyp avametpom 100 mm.

B.2.2.2.12 WlecTUNyHOYHbIE MUKPOTUTPALMOHHBIE NNaHLLEeTL! AN TKaHeBbIX KYMbTyp.

B.2.2.3 Xvmuueckue BellecTBa, cpeabl U ChIBOPOTKM

B.2.2.3.1 MuHmumansHasa acceHuymaneHas cpepa «Wrma» (MEM), cogepxalwas cbanaHcupoBaHHbIA CONeBo pac-
TBOP «Mrnax.

B.2.2.3.2 ®eTanbHana ceiBopoTka TeneHka (FCS).

MpumeuvaHnune — W3-3a Bapvayuin mexgy naptusmu FCS Heobxogumo cHavana npoBepuTe NapTU0 Ha CBOW-
CcTBa CTUMYNALMK pocTa ¢ kneTkamu V79 1 3aTem ocTaBuTb AocTaToudHoe konudectso FCS.

B.2.2.3.3 Pacteop Tpuncud/EDTA.

B.2.2.3.4 docdaTHO-ByhepHblit chuamnonoruyeckuii pactsop (PBS), Bea Ca2t u Mg2* (ans TpuncuHmaaumn).
B.2.2.3.5 PacTBOp NEHWUWMNIUH/CTPENTOMULMH.

B.2.2.3.6 Oumetuncynegokeng (DMSO) ananuTuyeckoro knacca.

B.2.2.3.7 MeTaHon aHanuTU4YeCcKoro Knacca.

B.2.2.3.8 PacTteop NMm3a.

B.2.2.3.9 ®ocdaTtHO-ByhepHbIn pacTBop.

B.2.2.3.10 AnctunnupoBanHas Boga wunv nobasa ouveHHas Boga, NpurogHasa aAnga KNeToYHOro KynbTUBUPOBaHUS.
B.2.2.3.11 bukapboHat HaTpus.

B.2.2.3.12 L-rnyTaMuH.

B2.2.3.13 MEM pacTBOp HEOCHOBHbIX aMWUHOKWCIOT.

B.2.2.3.14 MNMupyeaT Hatpusa, 100 mM.

B.2.2.4 Ctagus noaroToBKU

B.2.2.4.1 Obwasn 4yacTe
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Bce pacTBophl (kpome pacteopa [Mm3a), cTeknsaHHas nocyada W T. 4. A0MKHbI ObITb CTEPUMBHBIMM, U BCE NpoLEeaypebl
crneayeT NPOBOAWTL B YCNOBUSAX aCEMNTUKN U B CTEPUIbHBIX YCNOBUAX BBITSXKHOM WKada C NaMMHapHBIM NOTOKOM BO30YyXa
(cTaHpapT BUonornyeckon onacHocTu).

B.2.2.4.2 Cpegbl

1000 mn MEM «WMrna» gononHsioT cnegyowmnm obpasom:

a) Ans 3aMopa)uBaHva W 0BbIMHOTO KyNbTUBUMPOBaHMA McnonbayoT cpeay ¢ 10 % FCS (MEM 10):

- 111 mn FCS,
- 2,2 r BukapboHaTta HaTpus,
- 0,292 r L-rnyTamuHa;
b) ans akcTpakuum n o6paboTky ucnonwbaytoT cpeny ¢ 5 % FCS (MEM 05):
- 53,5 mn FCS,
- 5 mn MEM pacTBop HEOCHOBHbLIX aMUHOKWCIOT,
- 10 mn nupyearta HaTtpusa, 100 MM,
- 0,292 r L-rnyTamuHa,
- 2,2 r bukapboHaTta HaTpus.

[oTOBbIE Cpeabl cneagyeT XxpaHuTb nNpy Temnepatype 4 °C He Bonee 1 mec.

KoHueHTpauwma cbiBopoTKM B cpefe 0bpaboTkm cokpalleHa Ao 5 %, Tak Kak Benkm cbiBOPOTKM MOTYT CKPbITh TOKCKY-
HOCTb Mccnegyemoro BellecTBa. CbIBOPOTKY HE WCKIMIOYAOT MOMHOCTLIO, TaK Kak POCT KMNEeTOK 3aMeTHO COKpallaeTcs npu
ee oTcyTCcTBMK. [Nogxoasiliee KONWMYECTBO aHTUDONOTUKOB MOXKET ObiTh 40BaBNeHO B ONWCAHHYI0 BbILLE Cpedy, eCrv OHW He
oKasblBaloT HeBnaronpuATHOro Bo3AencTBUS Ha npoby.

B.2.2.4.3 5 %-Hu1A pacTBop [Mma3a:

- 5 mn pactBopa Mm3a;

- 95 mn nobon docdartHo-bydepHoro pacteop ¢ pH ot 6,5 oo 7,5.

PacTtBop cnegyeTt npurotoBuTL HENOCPEACTBEHHO Nepea UCMoNb30BaHNeM.

B.2.2.4.4 TpuroToBneHne aKCTpakTa U3 uccnegyemon npobbl

Wcecnegyemyio npoBy akcTparupyloT B cooTBeTcTBMM C ISO 10993-12, HO pekomeHayeTcs, YToBbl COOTHOLIEHME
nnoLaan NOBepXHOCTM JKGTparmpyemoro obpasua k obbemy akcTpakTaHTa 6bino 6 cM2/mn, @ Macchl K 06beMy aKkcTpak-
Tanta — 0,1 r/mn (cm. [6], [7], [11]).

JKCTpaKT oTaenaeTca gekaHTaunen, aengaetca 100 %-biM 3KCTPaKTOM, KOTOPbLIN pasbasndatT cpegon MEMOS ans
nony4eHust pasnuyHbIX NPOLEHTHBIX COOTHOLLEHWIA pa3baBneHHOro aKcTpakTa.

B.2.3 MeTtoabl uccnegoBaHUmn

B.2.3.1 O6wume nonoxeHus

WHdopmauuna 06 ycTaHOBNEHHBIX METOAAX KNETOYHBIX KyNbTYp NpuBedeHa B npunoxerun C u [1].

B.2.3.2 lNpoeepka kadecTea Npobbl (1); NONOKUTENBHLIN KOHTPOSb M OTpULATENbHbLIA KOHTPOMb

MonoxutensHbIA 1 OTPULATENBHbLIA KOHTPOMBHbIE 06pa3Lbl AOMKHBI BbiTe BKITKYEHB! B KaXO0e UCCrefoBaHue Lu-
TOTOKCUYHOCTU. B KkadyecTBe NONOXUTENbHBIX U OTPULATENBHBLIX KOHTPOMBHBLIX 06pa3sLoB peKOMEHAYETCA UCNONEB30BaTh,
Hanpumep, ZDEC u ZDBC (cm. 3.2, npyumedaHue).

Crnenyrowmii KpUTEPUIA NPUEMNEMOCTI creayeT ncnone3osate ana ZDEC n ZDBC:

a) ICgq ana ZDEC He nomkeH npesbiwarb 7 %;

b) ICgq ana ZDBC e pnomker npesbiwatb 80 %.

B.2.3.3 MNpoeepka kadecTBa nNpobel (I1); KOHTPONBHLIA 3KCTPareHT

MccnegoBaHvWe oTBeYaeT KpUTEPUIO MPUEMMEMOCTU, ecnv CpedHee YMCMOo KOMOHWW B KOHTPOMe CocTaBnser no
MeHbLer mepe 70 % oT YMcna KNeTok, BbICEAHHbBIX Ha JyHKY.

B.2.3.4 [NpoBepka 3aBUCUMOCTM «KOHLEHTPAUUA — OTKIUK»

ICy, NONYHEHHBIA MO KPMBOW «KOHLEHTPaLMN — OTKNMK», [OrKeH OblTe NOATBEPXAEH, N0 MeHbLUel Mepe, 3Haqe-
HUAMMK OBYX WK, ECMW BO3MOXHO, Tpex peakuuii B ananasoHe oT 10 % go 90 % wmHrubupoeaHus koHTpona. Ecnu atoro
He NPOUCX0aNT U KOIPULMEHT NPOrPECCUPOBAHUA KOHLEHTPALMM MOXHO YMEHLLUWTbL, TO MCCNeaoBaHWe NpekpaLyaioT 1
NPOBOASAT €ro MOBTOPHO C MeHbLUMM KO3(hdrLMeHTOM NpOrpeccMpoBaHms.

B.2.3.5 KoHueHTpaunn 3KCTPakToB U3 UCMLITYEMOW Npobkl

B.2.3.5.1 OnpegeneHve guanasoHa KOHUEHTpaumn

MccneaytoT YeTbipe KOHUeHTpaumm aKeTpakTa npobbl NyTem passedeHns MCXO4HOro pacTeopa NOCTOAHHbLIM dakTo-
poM, NOKpbIBas LUAPOKKUIA AnanasoH, Hanpumep 1= 1/10 = 1/100 =2 1/1000. Ecnn cHUXeHWUe KM3HecnocobHOCTH KNeToYHON
KyNbTYpbl MPY HauBbLICLLIEN KOHLUEHTpauuu akcTpakta obpasua coctasnset 30 % vunu meHee, To Matepuan orkeH bbiTh
NpW3HaH HEUMTOTOKCUYHBIM W AanbHENLLNE UCCNENOBAHUS HE HYKHbI.

B.2.3.5.2 lNpoeegeHve vccnengosaHua

B 3aBMCMMOCTM OT yrna HakMoHa KPUBOWM «KOHLEHTPaLMsA—OTKNAMKY, BIYMCIIEHHOW NPU Haxox4eHuW OuanasoHa,
dhakTop pacTBOPEHWUA/KOHLEHTPaLMW B CEPUAX KOHLEHTPaLMM OCHOBHOIO MCCreaoBaHuns JomkeH bbiTe MeHbLue. Mo Bo3-
MOXHOCTIW MOKPLIBAKOT COOTBETCTBYIOLMIA AnanasoH koHueHTpauun (mexay 10 % v 90 % addpekta) no MeHbLUER Mepe
TPEMA TOYKaMKW M3MEPEHHOro OTKNWKa, u3beras CruWKOM MHOMMX HeUMTOTOKCUYHBLIX Wunu 100 %-HbIX LIMTOTOKCUYHbLIX
KOHUEeHTpauui.
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B.2.3.6 lNpoeegeHne uccrneqosaHna

BAXHO — lNMocne pasamopaxXuBaHUA HayanbHOW KyNbTYpPbl KNETOK cneayeT NpoBecTy ABa UMK TPy naccaxa
KNeToK nepea UX UCNONb30BaHWEM B UCCNeO0BaHUN.

MepBble cyTKU:

- TOTOBSAT KNETOYHYH cycneHaunto u3 33,3 knetok/mn B cpeae MEMOS. MNomewaoT 3 M CyCcneH3ann B KaxayH NyHKY
6-nyHo4HOro NnaHweTa.

BTopele cyTku:

- nocne 24 4 nHKybauumn yoansoT KyneTypanbHyo cpeay U3 kaxaon nyHku. JodasnawoT 2 mn 100 %-Horo unu pas-
BEOEHHOro 3KCTpakTa, npurotoBneHHoro co cpegor MEMOS. ViccnenyloT kaxayro KoHUeHTpauuto Tpu pasa. HkyBupytoT
B MHKyDaTope elle LecTb AHEN.

BocbMble cyTKM:

- yoanswT cpeny o6paboTKM M3 KaOoW NYHKW, TLAaTEeNbHO NPOMbIBaOT NyHKU PB, (PUKCHMPYIOT KOMOHWW MeTaHo-
oM, OKpaLmBaloT ux 5 %-HbiM pacTBopoM MM3a K ONpeaensatT YACO KOMOHWUIA B KaXKO0MN NyHKe.

B.2.3.7 ObpaboTka pe3ynsraTtos

O6paboTka pesynsTaToB:

- OCMaTtpuBalT MYHKW NPY MOMOLUM CTEPEOMMKPOCKONA W ONpedensoT YMCHo KONOHUIA, cocToawmnx n3 50 unun bo-
nee KNeToK B KaXKaon NyHKe;

- PerucTpupyroT YUCNO KOMOHWWA B NYHKE;

- OnpepgenstoT cpegHee YMCMO KOMOHWIA ANS KaXAoW KOHUEHTPauUMmn aKCcTpakTa;

- JensiT 3TO YMCNO Ha YWCNO, NOMyYeHHOE OT KOHTPONBHOW rPynbl, U BelpaxatoT koadhduumneHT (adpdhekTMBHOCTE
kynetuBupoBaHus, 9K PE) B npoueHTax;

- ecnv aeKTMBHOCTE KYNETUBMPOBAHWMA 071 HAMBbICWIEN KOHUEeHTpauun 3kcTpakta obpasua (100 %-Hbid akc-
TpakT) meHee Yem 70 % KOHTPONbHOW rpynnbl, TO MaTepuan NPU3HaKT MNOTEHLMANBHO LMTOTOKCUYHBIM U LMTOTOKCUY-
HOCTb UCCneayemMbix 06pasLoB BbipaxaloT co 3HadeHnem /Cyy Kak NpoLeHTHOE COOTHOLLEHWE;

- ICy, (KoHUeHTpaLua, uHrubupytowan K PE ao 50 %) BeiuucnaAtoT kak Ao3y ¢ 50 %-HOW OTHOCHUTENBHON CTeNeHbIo
BbIXKMBaHWA, OnpegendemMyr OT MUHUK, KOTopas NpoXoAuT Yepes Ao3y ¢ bonee BLICOKMM BbIXKMBAHWEM, U A03Y C BbRKMBA-
Huem meHee 50 %;

- ecnu ahHeKTMBHOCTE KyNnbTMBMPOBaHWs 270 % KOHTPOMbHOW rpynnbl, TO Matepuan NpUaHaoT HELUTOTOKCUYHBIM.

MpumevaHue — Ecnv adeKTMBHOCTE KYNETUBMPOBaHWUA MPW HAWBLICLLEA KOHLEHTPALWUN HAaX0aMTCs MEXAY
50 % 1 70 %, To gonyckaeTcs He BbIYMCNATL 3HadeHue [Cry Npy HauBbICLIEN KOHLeHTpauum.

B.2.4 OtyeT 06 UccnefoBaHUK

OT1ueT 06 uccnegoBaHUM JOMKEH COAepXaTk CBeeHUs] B COOTBETCTBUM C pasgenoM 9, B KOTOPLINA AOMOMHUTENBHO
BKIIOYHAIOT criegyloLee:

a) koHTpone 3K PE B 3agaHHbIX yCcnoBusx;

b) BCce gaHHble ccnedoBaHKs, BKMKOYas YMCNO KOMOHWUIA, KpuBbie MHIMBupoBaHus (hopMUPOBaHWS KOMOHWUIA, WU, NO
BO3MOMHOCTU, 3Ha4eHus /Cy, Nony4eHHbIe Ana uccneayembix npob.
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MpunoxeHwne C
(cnpaBo4Hoe)

MccnegoBaHWe Ha UMNTOTOKCUYHOCTL C NpuMeHeHnem MTT-TtecTa

C.1 Obwme nonoxeHun

MeTon MccneqoBaHUs OCHOBAH Ha M3MEPEHUM XKU3HECNOCODHOCTU KINETOK Yepes Mx MeTabonmnyeckyto akTMBHOCTb
[9]. KenTei BogopacTBopumbin MTT [3-(4,5-oumeTunTtuason-2-un)-2,5-andennntetpasonun 6pomuaal B npouecce me-
Tabonuama B Xu3HecnocobHbIX KNeTKkax NpeBpallaeTcs B cMHe-puoneToBbl doopmMasaH. KonnyecTBo KM3HecnocoBHbIX
KNEeTOK COOTBETCTBYET WHTEHCMBHOCTW UBETa, onpefensemMoi (poTOMETPUYECKUMW M3MEePEHMsMU NOCMNe pacTBOPEeHMs
cdopmaszaHa B cnmpTe.

C.2 NpoBegeHue uccnenoBaHUmn

C.2.1 OcHoBHas npouenypa
KneTku L929 BhiceBatoT B 96-NyHOYHbIE MMaHLWeTLl U NOAOEPXKUBAKT B KyNbType 24 4 (~1 nepuopg yaBoeHWs) Ansa
hopMUpOBaHMSA NONMYKOHMPY3HTHOMO MOHOCNOS (CM. CChINKY [5] AnA A0NONHWUTENBHOM MHGOPMaL MK NO Npoueaype Kyrnb-
TUBUPOBAHUS). 3aTEM B KaOyH NYHKY BHOCHAT WCCNELyeEMOe COEdVMHEHME B HECKOMbKMX KoHUeHTpauusix. MNocne 24 4
VHKyBauun konu4yecTBo hopmMaszaHa onpedensaoT A8 KaX 4o KOHLUEHTpaunuM uccnegyemMoro BeLecTea U CPaBHUBAIOT C
KOHTPOMbHBLIMU KynbTypamMu. [Ing KaaoW KOHLUEHTpaLUMK BIYUCTIAT CTeNeHb MHIMOMpOBaHWA pocTa B NMpoLEeHTax.
C.2.2 MaTtepuansl
C.2.2.1 NluHug kneTok
Knetkn L-929 [NCTC knoH 929: CCL 1, AMepukaHckas Konnekums tTunoseix Kynetyp (ATCC), Manaccac, Bupgxu-
Hua, CLUA; ECACC No. 88102702, EBponelickas konnekumsa KnetodHelx kynetyp, Concbepu, Yuntwup SP4 0JG, Benuko-
BpuTanusa]. KnetouHele KynbTypbl A0MKHbI ObiTe CBOGOAHBIMK OT MUKOMMNa3Mbl.
C.2.2.2 Texnunyeckoe obopygoeaHve
C.2.2.2.1 NukyBatop, Temnepatypa 37 °C, ¢ yenaxkHeHuem, 5 % CO,/Boaayx.
C.2.2.2.2 lkat ¢ naMuMHapHbLIM NOTOKOM BO34yXa, CTaH4apT: «bnonornyeckas onacHoCTby.
C.2.2.2.3 BogsHaa bansa, Temnepatypa 37 °C.
C.2.2.2.4 V\HBepCWOHHLIN ha30BO-KOHTPACTHLIA MUKPOCKOT.
C.2.2.2.5 NNabopaTopHasn roperka.
C.2.2.2.6 UeHTpudyra, cHabxeHHass MMKPONMAaHLLETHLIM POTOPOM.
C.2.2.2.7 NabopaTopHble BECHI.
C.2.2.2.8 96-NyHOUHbIM MNaHLWeTHbIA DOTOMETR, OCHALLEHHLIR (hunsTpom 570 HM (OCHOBHASA ANMHa BoMNHbI 650 HM).
C.2.2.2.9 BeTtpaxueaTternb ANS MUKPOTUTPALMOHHLIX NNAHLLETOB.
C.2.2.2.10 CYeTYMK KNETOK UNN reMOoLMTOMETP.
C.2.2.2.11 YcTponcTBO ANS NUNETUPOBAHNA.
C.2.2.2.12 lNunetkn, 8-kaHanbHble NUNeTKK, 6riok paszbasutens.
C.2.2.2.13 KpuonpoGupku.
C.2.2.2.14 ®nakoHbl ANA TKAHEBbLIX KYNLTYP UNK Yaliky [eTpu Ana TkaHeBbIX KYNbTYP.
C.2.2.2.15 96-nyHO4YHblIE MUKPOTUTPALIMOHHbIE NNAaHLWEThl ANA TKAHEBBIX KyIbETYp.
C.2.2.3 XuMHU4ecKne peareHThl, Cpedbl M CbIBOPOTKA
C.2.2.3.1 MmHumanbHas acceHumnaneHas cpega «Mrna» (MEM) 6e3 cheHonoBoro kpacHoro, 6e3 rmytamuHa u bes
NaHCO,.
C.2.2.3.2 ®etansHasa ceiBopoTKa TeneHka (FCS).
C.2.2.3.3 Pacteop TpuncvH/EDTA.
C.2.2.3.4 ®ocoartHo-bychepHbIi donanonormdeckuid pacteop (PBS).
C.2.2.3.5 MTT [3-(4,5-anmeTunTtnaszon-2-un)-2,5-guheHmntetpasonvin bpomuaal.
C.2.2.3.6 VzonponaHon aHanuTU4ecKol YACTOThI.
C.2.2.4 Ctagmsa noarotoBkn
C.2.2.4.1 Obwasa yacTb
Bce pacTeopbl, CTeknsHHas nocyda WU T. 0. OOMKHbI ObiTh CTEPUIBHBIMKU, W BCE MPOUEdypbl criedyeT NPOBOAWUTL
B YCINOBUSAX acenTUKM U B CTEPUILHbLIX YCNOBUSX LiKadha ¢ naMmuHapHbIM NOTOKOM Bo3ayxa (cTaHaapTta Guonorudeckoi
onacHocTH).
C.2.2.4.2 Cpegpl
MEM (3abydepeHHas BukapboHaToM HaTpMaA), AOMONHEHHasa (NPUBOLAT PUHanbHEIe KoHUeHTpauun B MEM):
a) Onga 3aMmopaxkMBaHus:
- 20 % FCS,
- 7 % no 10 % DMSO;
b) Ans obbIMHOMO KyNLETUBUMPOBAHUSA:
- 10 % FCS,
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- 4 MM rnyTamunHa Unu rnytamakca,
- 100 IU/mn neHuumnnunHa,
- 100 mg/mMn cTpenToMULMHA.

[oToBbIE Cpedbl criedyeT XpaHuTs npu Temnepatype 4 °C He Bbonee 2 Heqd,.

C.2.2.4.3 Pacteop MTT

MTT pacteopstoT B cBexxem Brae B MEM 6e3 pobasok 1 6e3 heHonoBoro KpacHoro nNpy KoHUeHTpauun 1 mr/mn.

PacTBop cTepunuaytoT, MCnonb3ys WnpuleBble huneTpel (pasmep nop < 0,22 mkm). PacTeBop gormkeH 6biTb UCMONb-
30BaH B TOT Xe AeHb.

C.2.2.4 4 MNpuroToBneHWe aKcTpakTa U3 uccnegyemon npobsl

Viccnenyemele npobel akcTparnpytoT B cooTBeTcTBUM ¢ 1ISO 10993-12.

C.2.3 MeToabl uccnegoBaHUi

C.2.3.1 Obwme nonoxeHus

MHdopmauma o cTtaHgapTHBIX MeTodax KynsTMBUPOBaHWUS KNeToK npueedeHa B [1].

C.2.3.2 MNpoeepka kavecTsa npobel (1); NoNOKUTENBHLIA KOHTPOMNL U OTPULATENBHBLIN KOHTPOMb.

MonoXuUTENBHLIN U OTPUUATENEHBIA KOHTPONM AOMKHEI BbiTe BKMIOYEHB! B KaXO0e MccnedoBaHWe LMTOTOKCUYHO-
cTu. B kavecTBe NonoMuTENBHBIX U OTPULATENBHBIX CTAHAAPTHBIX 00Pa3L0B PEKOMEHAYETCH UCMOMb30BaTh, Hanpumep,
ZDEC n ZDBC (cm. 3.2, npumedaHve).

C.2.3.3 MNpoeepka kavecTsa nNpobbl (ll); KOHTPONBHbLIK AKCTPareHT

ABconoTHasa BENUYMHA ONTUHECKON NNOTHOCTU ODg7,, NOMy4YeHHan B KOHTPOIe, NoKasbiBaeT, BbIPOCIN M 3KCMO-
HeHUWanbHO KneTkn B konuuectse 1-104, nocesHHble Ha NYHKY, C HOPManbHLIM BPEMEHEM YABOEHWsA Npobbl B TeueHue
OBYX OHEW.

Wccnenosanne oTBeYaET KPUTEPUIO NPUEMNEMOCTH, 8Cru cpeaHee 3HaveHne ODg;, KoHTponen 2 0,2,

[nsa npoBepku cucTeMaTnyeckux oLIMBOK Npu BbICEBAHWW KMETOK KOHTPOMKW NOMeLLatoT Ha neByto (pag 2) u Ha npa-
Byto (pag 11) cTopoHbl 96-nyHouHoro nnaHweTa (pag 1 v pag 12 He cnegyeT MCNONb30BaTh; ANA CXeMbl NnaHweTa cm. [1]).

WcecnepoBaHvie OTBEYAET KPUTEPUIO NPUEMMNEMOCTU, ECMNU NEBOE U NpaBoOe CpedHWe 3HAYEHUSA KOHTPONEeW He OT-
nuyatoteqa 6onee yeM Ha 15 % OT cpedHero 3Ha4eHns BCeX KOHTPONen.

[MpoBepka Ha oLWMBKK Npu MOCEBE KNETOK TAKKE MOXET ObiTh BbIMOMHEHA MYyTEM OCMOTPA KaXAoro nnaHweTa nog
ra30BO-KOHTPACTHLIM MUKPOCKOMOM ANA Toro, 4Tobbl ybeanTbca B NOCTOAHCTBE KonuyecTsa knetok. Mukpockonuyeckas
OLeHKa ycTpaHsaeT HeobXxoauMocTe B ABYX AyBrax KOHTponen.

C.2.3.4 TpoeeaeHWe UccrneoBaHUN

BAMXKHO — lNMocne pazmopaxuBaHUsa HavyanbHOMW KyNbTYpbl KNETOK cneayeT NpoBecTy ABa UMK TPU naccaxa
KNeToK nepea UX UCNONb30BaHWEM B UCCNef0BaHUK.

B Tabnuue C.1 npuBegeH nopagok NpoBeOeHUsA UCCrnegoBaHui.

MepBble cyTKK NOCHE BhIPALLMBAHWUSA KINETOK N3 3aMOPOXEHHOTO Chipb:

- KyNbTYpbl KMETOK yaansawT M3 dnakoHoB OnA KyneTyp nyteM depMeHTaTMBHOrO oTcnaveaHusa (Tpuncun/30TA)
U UeHTpUdYrMpyloT KneTouHyro cycneHauto (200 g, 3 MuH). KneTku 3aTem pecycrneHaupyroT B KyneTypanbHOW cpede u
KNETOUHYIO CYCMEH3UI0 YCTaHaBNMUBAIoT NPpK NNoTHOCTU B 1-10° kneTok/MN. Mcrnonbaya MynsTUKaHanbHY MUNeTKy, no-
mewwanT 100 MK TONMbKO KyNbeTYpanbHOW cpenbl (KOHTpOnb) B nepudepuiiHbie NyHKW 96-nyHO4YHOrO MUKPOTUTPALMOHHOIO
nnaHweTa Ana TKaHeBLIX KynbTyp (= koHTponu, cm. [1]). B octaBwwmeca nyHkv nomewatoT 100 MKn KNETOYHOW CYCNeH3vn
n3 1-10% knetox/mn (=1-10% kneTok/nyHky);

- WMHKYBUPYHOT Knetkn 24 4 (5 % CO,, 37 °C, > 90 % BnaxHOCTK), YTOOBbI KNeTK ChopMMpoBani NonyKoH(IH3HT-
HbIA MOHOCIIOW. 3TOT Nepuog WHKybaumu obecneynBaeT BOCCTAHOBIIEHWE KIETOK, aAre3unio U nepexos K pase aKCNoHeH-
umaneHoro pocTa;

- OCMaTpyBaKT K&XKAbIW NNaHLWeT nod dha3oBoO-KOHTPACTHEIM MUKPOCKONOM ANs Toro, 4Tobel ybeantsca B TOM, 4TO
POCT KMETOK OTHOCUTENbHO PaBHOMEPEH MO BCeMY MWKPOTUTPALMOHHOMY NnaHweTy. [JaHHyo npoBepKy NpoBOAAT ANA
BbISIBMEHUS OLWKNBOK.

BTopkle cyTku:

- nocne 24 4 uHkybauum yaansaoT KyneTypansHylo cpeay U3 NyHok;

- B NyHky gobasnsawT 100 Mkn cpedsl, cogepxalleil nMbo cooTBETCTBYOLLYIO KOHLEHTpauuio akcTpakTta obpasua,
nnbo oTpUUATENBHBIA KOHTPOMb, MO0 NONOXUTENLHBIA KOHTPOMb, NMMB0 MCKNIOYMTENLHO cpedy (KoHTponk). Heobxogu-
MO WCCINEeAoBaTh No MeHbLUen Mepe YeTblpe pasHble KOHUEHTpauMKn 3KCTpakTa nccnegyemoro obpasua wnu akcTpakta
NONoOXWUTENbHOro KoHTpora. Hanbonbluen KoHUeHTpaune gomkeH BbiTe 100 %-HbIi 9KCTPaKT, a Apyrue KoHUEeHTpauuu
JOMKHbI BbITe pasymMHO pasMelleHbl B Npegenax ogHoro norapudmMuyeckoro guanasoHa. [ns oTpuuatensHoro KoHTpons
ncenenytoT Tonbko 100 %-Hblid akcTpakT. KyneTypansHyio cpeay UCnonb3yoT Kak KOHTPOrb;

- WMHKYGUPYIOT KNeTkn B TedeHmne 24 4 (5 % CO,, 37 °C, > 90 % snaxHocTw).

TpeTbK CyTKK:

- nocne 24 4 uHkyBauun ocMaTpMBalOT Kax gkl MnaHweT nof dha30BO-KOHTPACTHLIM MUKPOCKOMOM AMs onpene-
NeHWsa cucTemaTuyecknx oWwKnBboK BeICEBAHWS KMNETOK W XapakKTepuUCTMK pocTa KNeToK B MPUCYTCTBUM 3KCTPaKTa W KINeToK
KOHTpOns. PerucTpupytot M3ameHeHus B MOpdonorum KNeTok, CBA3aHHbIe C LMTOTOKCMYHOCTBIO 3KCTpakTa uccrnedyemoro
obpasua, HO He UCMOMbL3YIOT 3TW 3an1cK NS BbIYMCNEHUA Kakoro-nbo KONMYeCTBEHHOMO M3MepeHUs LMTOTOKCUYHOCTH.
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HexenaTenbHble XapakTePUCTUKX POCTA KOHTPOMbHBIX KNETOK MOryT 03Ha4aTb OLIMOKY 3KCNepUMeHTa U MOryT ObITb Mpu-
YMHOW 0TKAa3a OT NPOOOIKEHUs UCCre0BaHns.

[Mocne ocMoTpa NNaHLIETOB OCTOPOXKHO YAANAT U3 HUX KyNbTyparnbHY cpeay, Y4To CYLLIECTBEHHO C YYETOM TOro,
YTO XMMWYECKME BOCCTAHOBUTENMW B SKCTPAKTE TaKKe MOryT CHU3UTL AeicTene MTT, NnpMBOaA K NOXHLIM OTpULIATENBHLIM
pesyneratam. 50 mkn pacteopa MTT (cm. C.2.2.4.3) no6aBnsawT K KaXO0W TECTOBOW NYHKE W NNaHweTbl MHKYBUpyoT ewe
2 4 B uHKkybatope npu Temneparype 37 °C. Pacteop MTT yoanstoT v gobasnsatt 100 MKn M3onponaHona K Kaaon nyH-
Ke. MNoka4vBalT NNaHLWET W 3aTeM NEPEHOCAT ero Ha puaep MUKPOTUTPALMOHHBIX NMaHLIETOB, OCHALLEHHbIN UNETPOM
570 HM onsa cuuThiBaHUA abcopbunn (onopHasa AnuHa BonHbl 650 HM).

Tabnuua C.1— lNopagok npoBegeHUs ccneaoBaHWs Ha ULMTOTOKCUMYHOCTL € NpuMeHeHnem MTT-Tecta

Bpems, 4 Hencrteune
00:00 3aceunBatoT 96-nyHouHble nnaHLweTsl: 1x10% kneTok/100 MKN KyRLTYpansHoi cpegbl MEM Ha nyHKy
’ WMuky6upytot (37 °C/5 % CO,/oT 22 no 26 4)
24:00 YOansawT KyneTypanbHyo cpegy

Ob6pabaTtbiBaloT = 4 KOHUEHTpaUWaMK aKcTpakTa uccneayemon npobe B cpefe obpabotku (100 mkn)
24:00 (HeobpaboTaHHbIA KOHTPOMb = cpega 0bpaboTku).
WHkyBupytot (37 °C/5 % CO, /24 y)

MuKpockonuyeckas oLeHKka Mopdonormyecknx MaMeHeHUA
YOoansawT KynsTypanbHy cpeay.

HobasnatTt 50 mkn pacteopa MTT.

WMHkyBupyite (37 °C/5 % CO, /2 u)

48:00

YnanawTt pacteop MTT.
51:00 Ho6asnatot 100 mn n3onponaHona B KaXayro NyHKY.
MokaunBaroT NNaHweT

51:30 OnpepensitoT abcopbuuio npu AnuHe BonHel 570 HM (onopHasa anuHa BonHbl 650 HM)

C.2.4 MNpeactaBneHvie pe3ynbLTaTtoB

[Mony4yeHHble gaHHble coXpaHAKT B gain HeobpaboTaHHbIX OaHHbIX. Pe3yneraTel NpeacTtasnsawT B TabnuyHon
dopme, BKMOHAA 3KCNEepUMeHTanbHbIe rpynnbl ¢ NPeAMeTOM UCCNefoBaHNs, OTpULaTeNbHbBIM U MONOXUTENbHBIM KOHTPO-
NSMU U C KOHTPOMEM 3KCTPaKTaHTa.

C.2.5 O6paboTka pe3ynsraToB

YMeHbLUEHNE KONMYecTBa XU3HEeCNOCOBHbIX KNETOK NMPMBOAWT K CHUXEHWIO X METabONMYECKON aKTUBHOCTU B MpH-
cyTcTBMM 0Bpasua. 3TO CHKeHWe HanpsMYy KOppenupyeT ¢ KonnyecTBom obpazoBaBLuerocsa cuHe-guonetosoro op-
MaszaHa npyu permcTpaumMm ONTUYECKOW MMOTHOCTU pacTBopa Npu AnvHe BonHbl 570 HM. CHUMXEHWA Xu3HecrnocobHOCTH
KNEeTOK N0 CPaBHEHUIO C KOHTPOMNeM aKCTpakTaHTa BeIYUCAAIOT no hopmyre

100-ODs7,
YKuasHecnocobHoctb % = ——8 ———, (C.1)
ODg7qp,

rae ODg7o, — CpeaHee aHayeHue U3MepeHHoW onTuyeckoi nnotHocT 100 % aKcTpakToB Uccnedyemoil npobe;

ODs7qp, — CpedHee 3HauYeHNe N3MEPEHHOIM ONTUHECKON NNOTHOCT KOHTPOMNEN.

Uem HU¥e 3Ha4YeHWe XKN3HECNOCOBHOCTM B NPOLIEHTaX, TEM Bbillle LIMTOTOKCUYECKUIA NoTeHuman oGbekTa uccrneno-
BaHW4.

Ecnu xun3HecnocobHocTb cHuxaeTca Ao < 70 % OT KOHTPOMbHOrO 3KCTpakTa, 0ObEeKT uccnenoBaHusa obrnagaer
UMTOTOKCUMMHOCTEIO. 50 %-HbiA aKCTpaKT nccrnegyemon npobel gomkeH obnagate Tak e vnu Bonee BbICOKOW »KM3HECTO-
cobHocTbio, 4em 100 %-Hbil 3KCTpakT. B NnpoTUBHOM criy4ae uccnefoBaHve criegyeT NoBTOpUTh.
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MpunoxeHune D
(cnpaBo4Hoe)

UccnepoBaHWe Ha LUMTOTOKCUYHOCTL € NpuMeHeHuemMm XTT-Tecta

D.1 O6wme nonoxeHnsa

MeToa nccnegoBaHWs OCHOBaH Ha M3MEPEHUN KM3HEeCNOCOBHOCTM KMEeTOK NOCPecTBOM MUTOXOHOPUAlbHBIX Ae-
rugporeHas [9].

XTT [2,3-6uc(2-meTokcn-4-HuTpo-5-cynbdodennn)-5-[(deHrunamuHo)kapbonun] -2H-rugpokcup TeTpasonuva] B
npouecce MeTabonuama M3HecnocobHbIX KNEeToK NpeBpallaeTcs B BOAOPACTBOPUMBIM OpaHKeBbl hopma3saH. Yucno
XM3HecnocobHbIX KNeToK KOpPenupyeT C MHTEHCMBHOCTLIO LiBeTa, onpeaenseMoin hoTOMETPUYECKUMIN U3MEPEHNAMM.

D.2 NpoBeaeHue uccnegoBaHWUN

D.2.1 OcHoBHas npoueaypa

KneTkn L929 BbiceBaloT B 96-NyHOYHbIE NNaHWETHl W NOAAEpPKUBAKT B KyNeType 24 4 (~1 nepuog yoBoeHus) Ans
dhopMUpOBaHKUA NOMYKOHQITIO3HTHOIO MOHOCIOSA (CM. CChINKY [5] Ans gononHuTensHoW MHdopMaLuni No npoueaype Kynb-
TMBUPOBaHWSA). 3aTEM B Kaxaylo NyHKY BHOCAT WCMLITYEMOE COEAWHEHWE B HECKOMbKWX KoHUeHTpauusx. MNocne 24 4
UHKyGaLMn konuyecTBo hopmasaHa ONpefdensoT ANs KaxO4on KOHUeHTpauuyu npobbl 1 CPaBHUBAETCH C KOHTPOMBHLIMU
KynsTypaMu. [N kawaon KOHUEeHTpauuW BeIYMCNAT MHIMDMPOBaHKE pocTa B MPOLLEHTaX.

D.2.2 MaTtepuanbl

D.2.2.1 NnHng kneTok

KneTkn nuHum L-929 (NCTC knoH 929: CCL 1, AmepukaHckaa konnekuma Tunosbix kynstyp [ATCC], MaHaccac,
Bupmxknnma, CLUA; ECACC No. 88102702, EBponelickan KONnekums KNeTo4uHblX Kynbtyp, Concbepu, Yuntwup SP4 0JG,
BennkoBpuTtanma). KneToyHble KynbTypbl A0MKHbI ObiTe CBOBOAHBIMW OT MUKOMNNA3MbI.

D.2.2.2 TexHnuyeckoe obopynoBaHme

D.2.2.2.1 NukyGaTop Temneparypa 37 °C, ¢ ysnaxHeHuem, 5 % CO,/Bo3nyx.

D.2.2.2.2 Wkad c namuHapHbIM NOTOKOM BO3[yXa, CTaH4apT:. «buonornyeckas onacHoOCTb».

D.2.2.2.3 BogsHaa 6aHa, Temnepatypa 37 °C.

D.2.2.2.4 VIHBepCUOHHLIN (ha30BO-KOHTPACTHbLIA MUKPOCKON.

D.2.2.2.5 JlaBopaTtopHas ropernka.

D.2.2.2.6 LleHTpudpyra, cHabxeHHas MUKPOMNMaHLWETHbIM POTOPOM.

D.2.2.2.7 NNabopaTopHble BeChI.

D.2.2.2.8 ®oTtomeTp Ana 96-NyHOUYHbLIX NNAHLLETOB, OCHALUEHHbIA unsTpom 450 HM (onopHasa AnuvHa BonHel 60 HM).

D.2.2.2.9 Betpaxueatens AN MUKPOTUTPALMOHHbLIX MMaHLETOB.

D.2.2.2.10 CYeTYMK KNETOK NN rEMOLIMTOMETP.

D.2.2.2.11 YcTporcTBO AN NMUNETNPOBAHNUA.

D.2.2.2.12 NuneTkn, 8-kaHanbHble NUNETKW, Briok pasbaBneHus.

D.2.2.2.13 Kpronpobupku.

D.2.2.2.14 ®dnakoHbl ANS TKAHEBLIX KyNbTYp UK Yawwky MNeTpyn Ana TkaHeBbIX KyneTyp.

D.2.2.2.15 96-nyHOYHblIE MUKPOTUTPALMOHHbIE MMAHLIETH AN TKAHEBBIX KyNbTYp.

D.2.2.3 XMMWUYeCKMe peareHThl, Cpedbl U CbIBOPOTKK

D.2.2.3.1 MvuHumanbHas acceHuManbHas cpega «Wrna» (MEM) 6ea cdheHonosoro kpacHoro, 6e3 rmytamuHa 1 bes
NaHCO,.

D.2.2.3.2 ®eTtanksHas colBopoTka TeneHka (FCS).

D.2.2.3.3 Pacteop Tpuncun/30TA.

D.2.2.3.4 ®ocdartHo-6ydepHbIi consHon pacteop (PB).

D.2.23.5 XTT (2,3-6mc[2-MeTOKCH-4-HUTPO-5-cynbodreHnk]-2H-TeTpasonnin-5-kapbokcuannnuaHas BHYTPEHHSAA
COorb).

D.2.2.3.6 MC® (meTocynbdaTt deHasnHa).

D.2.2.4 Ctagua noaroToBka

D.2.2.4.1 OBwas 4yacTb

Bce pacTBopbl, CTEKNsIHHAA nocyda v T. 4. OOIkHbI GbiTh cTepunbHeIMU. Bee npouenypsl cnegyet npoBoauTe B
YCINOBMSIX acenTUKWU M B CTEPUNbHBIX YCMOBUAX LUKada C NlaMMHapHbLIM NMOTOKOM BO3Oyxa (cTaHgapta OMonoru4eckom
OMacHOCTK).

D.2.2.4.2 Cpegbl

MEM (3abychepeHHan GukapboHaToM HaTpWa), AONONHEeHHas (MPUBOAAT KOHEUYHbIe KOHUeHTpauun B MEM):

a) Ans 3aMopaKnBaHusa:

- 20 % FCS,
- 7 % po 10 % DMSO;
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b) Ans oBbIYHOTO KYNETUBUPOBAHWSA:
- 10 % FCS,
- 4 MM rnyTamuHa unu rnytaMakca,
- 100 IU/mn neHnumMnnuHa,
- 100 mr/mn cTpenToMULUKMHA.

[oTOBbIE Cpeakl cneayeT XpaHuTe Npu Temnepatype 4 °C He Bonee 2 Hen,.

D.2.2.4.3 Pacteop XTT/PMS

XTT pacTBOpsIOT B CBEXEM BUAE Npy TemnepaType oT 56 °C go 60 °C MEM 6e3 dheHonoBoro kpacHoro npy KOHUeH-
Tpauuu 1 Mr/mMn ¢ NOMOLLBIO BCTpAXUBaTENS. PacTBop cTepunuayioT ounsTpaumen Yepes wnpuuessle UnsTpel (pasmep
nop — < 0,22 mkm). PactBop PMS po6aensioT k pacteopy XTT, rotoBat kak pacteop 5 MM B @6 n ctepuneHo connsTpyoT
yepes CTepUIbHbIR MUNLTP 0,22 MKM.

Pacteop PMS pobaenstoT k pacteopy XTT He3adonro 4o MCNonb3oBaHUs B KOHUEHTpauun 25 mkm (5 mkn 5 MM
PMS/mn pacteopa XTT). Pacteop XTT/PMS 3ateMm HeMeaneHHO BBOAAT B NyHKKU ¢ Npoboi.

D.2.2.4 4 lMpuroToBneHue aKkcTpakTa U3 npobdbl

[Mpobkl akcTparupytoT B cootBeTcTBUKM ¢ ISO 10993-12, ucnonssya MEM 6e3 dpeHonororo kpacHoro u ¢ FBS.

D.2.3 Metogbl uccnegoBaHuin

D.2.3.1 ObLwime nonoxeHus

WHdopmauusa o cTaHdapTHbIX MeToAax KynsTUBMPOBaHWS KIeToK npusedeHsbl B [1].

D.2.3.2 MNpoeepka kavecTBa nNpobbl (1); nonoxuTeneHeld KOHTPorb (PC) U oTpyuatenkbHblid koHTporb (NC)

MonoXuTenbHLIA U OTPULATENBHBIA KOHTPONKU AOMKHBI BbITE BKMIOYEHB! B KaXO0€ UCCNeaoBaHne LUMTOTOKCUYHO-
cTU. B kauecTBe NONOXUTEMBHLIX W OTpULATENBHBIX CTaHAAPTHEIX 06pa3LoB PEKOMEHOYETCH UCMONbL30BaTh, HAaNpUMep,
ZDEC v ZDBC (cm. npumedanns kK 3.2 u 3.4).

D.2.3.3 MNpoeepka kadecTtBa npobsbl (I1); KOHTpOmb

AbBconioTHoe 3HaYeHne onTUYeckon MNOTHOCTH OD,5q, NONYYeHHOE B KOHTPOIe, NOKa3biBaeT, BbIPOCNN Nt 3KCMOo-
HEHLManbHO KNeTkK B konuuecTse 1-10%, nocesHHble Ha NyHKY, ¢ HOpMarnbHbLIM BpEMEHEM YABOEHUS B TeHeHIe ABYX AHEl
aHanusa.

MccnenosaHue OTBEYaET KpUTEPUID MPUEMNIEMOCTH, ecrnv cpeaHaa OD, -, koHTponen 20,2

[ns npoBepku cucTemMaTMHEcKnx OWMBOK NMpU BbICEBAHWM KNETOK KOHTPOMNW MOMELLAloT Ha nesyto (pag 2) 1 Ha
npasyto (psa 11) cTopoHbl 96-nyHo4HOro niaHweTta (pag 1 v pag 12 He cnedyeT UCNONb30BaTh; ANs CXeMbl NnaHweTa —
cm. [1]).

McecnegoBaHve oTBeqaeT KPUTEPUIO NPUEMIIEMOCTH, eCrik NeBoe U NpaBoe cpedHWe 3Ha4eHWs KOHTpomneW He oT-
nuyatotea Bonee Yem Ha 15 % OT cpefdHero 3Ha4eHWs BCEX KOHTPOMen.

[MpoBepka Ha OWMBKM NPY NOCEBE KNETOK TAKXKE MOXET ObiTe BLINONHEHA NMYTEM OCMOTPA KaX4oro nnaHweTa nog,
(ha30BO-KOHTPACTHLIM MUKPOCKOMOM A TOro, YTobbl y6eaWTbCs B MOCTOAHCTBE KOMMYecTBa KneTok. Mukpockonuyeckas
oLeHKa ycTpaHsieT HeobxoanMOoCTe B ABYX AyOnAX KOHTponen.

D.2.3.4 MpoBeneHve uccnenoBaHuin

BAXHO — lNocne paamopaXuBaHUA HayanbHOMW KYNLTYpPbI KNETOK creayeT NPOBecTU ABa UMW TPWU nNaccaxa
KNeToK nepen ux Ncnonb30BaHMem B UCCIriefOBaHMM.

B Tabnuue D.1 npuBeneH nopsgok NpoOBEAEHWA UCCMNeqoBaHMA Ha UMTOTOKCMYHOCTE C NnpumeHeHneM XT T-TecTa.

[MepBble cyTKv Nocne BbipalMBaHUA KNETOK 13 3@8MOPOXEHHOTO ChlpbA:

- KYNbTYpbl KMETOK yAansaT U3 ornakoHOB AN KynbTyp nyTem pepMeHTaTUBHOro otcnaveaHus (TpuncuH/OTA) u
LIeHTpUDYrMpyroT KNeTo4uHyo cycneHsuto (200 g, 3 MuH). 3aTeM KNeTKU pecycneHaupyrT B KyNbTypanbHOW cpeae W Kne-
TOYHYIO CYCMEH3WMIO yCTaHABMMBAIOT Npu nnoTHocTh B 1-10° kneTok/mn. Mcnonbays MynsTUKaHaNbHYIO MUNETKY, nome-
warT 100 MKN TONbKO KynbTypaneHOW cpedbl (KOHTpOonb) B nepudepuiHbie nyHku 96-nyHOYHOrO MUKPOTUTPALMOHHOIO
nnaHweTa Ans TKaHeBbIX KYNbTyp (= KOHTponu, cMm. [1]). B octaewmecs nyHkr nomeltaroT 100 MK KNETOYHOW CyCrneH3uu
us pacdera 1-10% knetok/mn (= 1-104 kneTok/nyHka);

- UHKYBUpYLoT KneTku 24 4 (5 % CO,, 37 °C, > 90 % BNaXHOCTW), YTOBbI KNETKM CPOPMUPOBANM NONYKOHMMIOIHT-
HBI MOHOCMON. 3TOT Nepuoa nHKybauuy obecneunBaeT BOCCTAHOBNEHUE KNETOK, aare3uio 1 nepexod K dpase aKCnoHeH-
LManeHoro pocTa;

- 0CMaTpuUBaIOT KaX bl NnaHLweT nog asoBo-KOHTPaCTHbIM MUKPOCKOMOM A1 Toro, 4Tobbl y6eguTbes B TOM, 4TO
POCT KNeTOK OTHOCMTENbHO PaBHOMEPEH MO BCEMY MWUKPOTMTPaUWOHHOMY nnaHweTy. [JaHHylo npoBepky npoBogAT aAns
BbIABMEHMS OLLMBOK.

Btopble cyTku:

- nocne 24 4 uHKkyGaummn yoansioT KynsTypanbHy cpeay U3 NyHok;

- B nyHky gobasnaT 100 mkn cpenpl, cogepxalwen nubo cOOTBETCTBYIOLLYIO KOHUEHTPaLUWIO IKCTpakTa npobbl,
nubo oTpuuaTenbHbI KOHTponb, Mo PC, nnbo UCKNIYUTENBHO KOHTPOMNbHBLIA aKCcTpareHT. HeobxogumMo ncneitaTe Mo
MeHbLLEW Mepe YeTblpe pasHble KOHLEeHTPaLUuy aKcTpakTa uccneqyeMon npobel UMK 3KCTpaKTa NONOXUTENBHOMO KOHTPO-
nA. Hanbonbluen koHueHTpauuen gomkeH bbiTb 100 %-HbI 3KCTPaKT, a ApYrMe KOHUEHTPaUMK OOMKHbl ObITb pazMmeLLeHbl
B Npedenax ogHoro norapudmmyeckoro ananasoHa. [ing otpuuartensHoro KOHTpons uenbiteiBatoT Tonbko 100 %-Hbli ake-
TpakT. KynsTypaneHyio cpeay UCMonb3yoT Kak KOHTPOIkb;

- UHKYBMpytoT knetkn 24 4 (5 % CO,, 37 °C, > 90 % BnaxHocTK).
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TpeTbK CyTKK:

- nocne 24 4 nHkyBaumum ocMaTpUBAIOT KaXAbIW NnaHLWweT nof a3oBO-KOHTPAcTHBIM MUKPOCKOMOM AN onpene-
NeHNA cUCTEMATUYECKUX OWMBOK BEICEBAHWS KNETOK W XapakTepUCTMK pOCcTa KNETOK B NPUCYTCTBUM IKCTPaKTa W KNETOK
KOHTpons. PerncTpupytoT naMeHeHns B MOpdOnorMn KNeTok, CBA3aHHbIE C LMTOTOKCMYHOCTBIO SKCTpakTa uccrnenyemMoi
npoBbl, HO HE WCMOMb3YIOT 3TW 3aNUCK AN BbIMUCIEHUS Kakoro-nnbo KONMYecTBEHHOro M3MEPEeHUA LUTOTOKCUMHOCTK.
HexxenaTenbHble XapakTepPUCTMKN POCTa KOHTPOMbHbBIX KIETOK MOMyT 03Ha4aThb OLWKOKY akcnepumeHTa v MoryT BbiTb npu-
YMHOW OTKa3a OT MPOAOMKEeHWUs UCCredoBaHus.

Mocne ocmoTpa NNaHLWETOB K Kaxadon nyHke gobasnsoT 50 mkn pacteopa XTT/PMS. 3atem nnaHweTbl MHKYBU-
pytoT ewle ot 3 Ao 5 4 B uHkybatope npv Temnepatype 37 °C. [NnaHweTbl A0MKHbI cCoaepXaTbca B TEMHOTE. [TnaHweTsl
OCTOPOXHO NokadmeatoT 1 anvkeoTy B 100 MK NepeHoCHT M3 KaXKOoW NyHKW B COOTBETCTBYIOLYH MYHKY HOBOTO NnaHLue-
Ta. 3aTem 3TOT MNaHLWWeT NepeHOocHaT Ha puaep MUKPOTUTPALMOHHBIX MNaHLWeToB, OCHALLeHHbIN dunsTpoM 450 HM Ans
cYMThIBaHKWA abcopbuum (onopHas anuHa BonHbl 630 HM).

Tabnuuya D.1— lNopsgok NpoBeAeHMa NCCneqoBaHi Ha LMTOTOKCUMYHOCTL € npuMeHeHnem XT T-Tecta

Bpems, 4 Henctene

3acemBatot 96-nyHouHble nnaHweTsl: 1-104 kneTok/100 Mkn KynbTypansHoit cpeasl MEM Ha nyHky.

Ll WrkyGupytot (37 °C/5 % CO,/22 no 26 4)

24:00 YOansawT KynbTypansHyo cpeay

Ob6pabatbiBaloT = 4 KOHUEHTpaUUsaMK 3KCTpaKkTa uccregyemoro obpasua B cpefe odpabotku (100 mkn)
24:00 (HeobpaboTaHHbIA KOHTPONE = cpeaa obpaboTku).
WHky6upytoT (37 °C/5 % CO,/24 4)

Mukpockonuyeckas oueHka MOpdonornyecknx MaMeHeHuin
48:00 [obaenatot 50 mkn pacteopa XTT/PMS.
WukyBupytot (37 °C/5 % CO,/3 4 10 5 4)

[NokaynealT NNaHLWeT.

51:00 . .
MepeHocaT 100 MK M3 KaxXOO0W NYHKW Ha HOBbIA NMaHLLeT

51:30 OnpepensitoT abcopbuuio npu ArnvHe BonHbl 450 HM (onopHas AnuvHa BonHbl — 630 HM)

D.2.4 NMpeacTtaBneHue pe3ynLTaToB

MonyyeHHble HeobpaboTaHHble AaHHbIE COXPaHAOT B dhain. Peaynesratel npeactaenanT B popMe Tabnuubl, BKNO-
Yyas aKCNepUMeHTarbHbIe rPYMMbl C NPEOMETOM UCCNEN0BaHUA, KOHTPOSIEM W OTpUUATENBHBIM U NMONOXUTENBHBIM KOHTPO-
NAMU.

D.2.5 O6pa6oTKa pe3ynkLTaTtoB

YMEHbLLEHME YMCMA KU3HECTIOCOBHbBIX KNETOK NPUBOAUT K CHUXEHUIO 0BLler AesTenbHOCTU MUTOXOHAPUATBHBLIX
JernaporeHas B NpyMcyTCcTBUM 0bpasua. 3TO CHUKEHME HANpAMYHO KOPPENUMpPYET C KONMYecTBOM 0Dpa3oBaBLUEroca opaH-
XeBOro popmMasaHa permcTpaummn onTUYECKoN NNOTHOCTM pacTeopa npw AnuHe BonHbl 450 HM. CHKeHWe Xn3Hecnocob-
HOCTUW MO CPAaBHEHWH) C KOHTPOMNEM BbIMMCNAKT No dopmyne

_ 100-0Dy5q,
YunzHecnocobHocTb % = ——— (D.1)
OD 4505

roe OD 5, — CPeaHee 3Ha4yeHue M3MepeHHOM onTudeckoi nnoTHocTu 100 %-Horo aKkcTpakTa uceneayemoii npobsl;
OD 450, — CpefHee 3HauYeHUe U3MepeHHON ONTUYECKON MMNOTHOCTHM KOHTPOMNBLHOTO AKCTPaKTaHTA.

Yem Hxe 3Ha4YeHne Kn3HecnocobHOCTM B NPOLEHTaX, TEM BbILLE LIMTOTOKCUYECKUIA noTeHuuan obbekta nceneno-
BaHWA.

Ecnu xmnsHecnocobHocTb cHkaetca Ao < 70 % OT KOHTPOMBLHOIo 3KCTpakTaHTa, o6bekT uccnegosadusa obnagaet
LUMUTOTOKCUYHOCTLI0. 50 %-HbIN 3KCTpaKT uccnedyeMon Nnpobel ormkeH obnagarts, Mo MeHbLUEW Mepe, Takow e unm bonee
BLICOKOW Xu3HecnocobHocTeio, 4em 100 %-Heil akcTpakT. B npoTvBHOM cnyyae vccnegosBaHve credyeT NOBTOPUTD.
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MpunoxeHne OA
(cnpaBo4Hoe)

CBegeHMUA 0 COOTBETCTBUM CChINOYHBLIX MeXOyHapodHbLIX CTaHOapTOB
MeXrocyaapcTtBeHHbIM CTaHOapTaMm

Tabnuuya JA1

Obo3HavYeHne U HAMMEHOBaHWe CreneHb OBo3HayeHmne AVMEHOBAHNE MEKTOCYAADCTBEHHOM CTaHAADTA
MEX[YHAPOOHOro cTaHaapTa COOTBETCTBUA HEHEHUEM HEMMEHOBAHWE MEKTOCYAA PCTHEHHON HABPT

ISO 10993-1 IDT [OCT ISO 10993-1—2021 «M3genna meguyuHckne. OueHka Buono-
rMYecKoro AencTBua meguunHcknx nsgenuin. Yacte 1. OueHka u uc-
cnegoBaHusa B NpoLecce MeHeKMEHTa pUcKa»

ISO 10993-12 IDT [OCT ISO 10993-12—2023 «M3genua megmumHckmne. OueHka buono-
rMYeCcKoro AevcTena MeguumnHCKUX nagenuin. Yacte 12. Otbop 1 noa-
roToBka 0bpasLoB AN NPOBEAEHUA MCCNEeqoBaHUAY

M pnmevyaHne — B HacToswen TabnMue Mcnons3oBaHo cnenyroLllee ycriopHoe obo3HayeHne cTeneHun cooT-
BETCTBUA CTaHOAPTOB!:

- IDT — noeHTU4Hble CTaHOapThI.
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