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NMpeaucnoBue

Llenu, OCHOBHbIE MPUHUMMBLI U MOPSAAOK NPOBEAEHUS PaboT MO MEXroCyaapCTBEHHON CTaHaapTusauum
ycraHoBneHol MOCT 1.0-92 «MexrocygapcTBeHHas cucrema craHgaptusauuu. OCHOBHbIE MOSIOXEHUS» WU
MOCT 1.2-2009 «MexrocygapctBeHHasa cucrteMa craHgaptusauun. CraHfapTbl MEXrocyaapCTBEHHbIE,

npaesuna M pekoMeHaauun No MEXroCyAapCTBEHHOW craHaapTusauuu. MNpaBuna paspaboTku, NPUHATHS,
0BHOBNEHUA N OTMEHBI»

CBefieHUA O cTtaHpapTte

1 NMOArOTOBINEH depepantHbiM OGOAXETHLIM  yYpeXIEHUEeM 34paBOOXPaHEHUs «PoCCuitcKuii
perucTp MoTEHUMAanbHO OMacHbIX XMMUYECKMX W Ouonornveckux Bewlects» degepanbHoit cnyxGbl no
Haa3opy B cgepe 3awuThbl npae notpebuteneii u Grnarononyuns yenoseka (GPBY3 «Poccuiickuini peructp
NOTEHUWAaNbHO ONacHbIX XUMUYECKMX WM Buonormyeckux selwlectB» PocnotpebHagsopa), PeaepanbHbiM
rOCYyAapCTBEHHbIM YHUTAPHbLIM npeanpusaTueM «Bcepoccuinickuii  Hay4dHO-UCCredoBaTENbCKUIA  LEHTP
cTaHaapTusauuu, MHopmauum n ceptudukaumm Coipbs, Matepuanos u sewects» (Pryr «BHULICMB»)

2 BHECEH ®eaepanbHblM areHTCTBOM M0 TEXHUYECKOMY PEryrMpOBaHNIO U METPOSIOrUM

3 MPUHAT MexrocygapCTBEHHbIM COBETOM MO CTaHZapTu3auuun, METponorum u ceptudukauum
(npotokon Ne 44-2013 o1 14 Hoabpsa 2013r.)

3a NpUHATME NPOroNocoBarsu:

KpaTkoe HanmeHoBaHuWe CTpaHb! Kog cTpaHbl CokpallyeHHoe HauMeHOoBaHWe HaloHarnbHOro opraHa
no MK (MCO 3166) 004 - 97 no MK (MCO 3166) 004 — 97 no cTaHAapTU3aLmu
ApmeHus AM MuH3akoHoOMMKM Pecnybnuku ApMeHus
KasaxcTaH KZ loccranpapt Pecnybnuku KasaxctaH
Kuprusus KG KblprblacTanaapT
MongoBsa MD Mongosa-Ctangapt
Poccus RU Poccrangapt
TagxuKkucTaH TJ TapxukcTaHgapT

4 Hacrosiwuii cTaHaapT MAEHTUYEH MexayHapoaHomy aAokyMeHTy OECD Test Ne 432:2004 «In vitro
3T3 NRU phototoxicity test» (O3CP Tect Ne 432 «In vitro 3T3 NRU TecT Ha hOTOTOKCUHHOCTbY).

lNepeBoa C aHrMUIUCKOrO A3blka (en).

CteneHb COOTBETCTBUSA — uaeHTu4Hasn (IDT)

5 Tpukazom degepanbHOro areHTCTBa MO TEXHUYECKOMY PerynupoBaHUiO W METpomnorum ot 22
HOsOpst 2013 1. Ne 773-ct  MmexrocyaapcTeeHHbii  ctaHpapt [OCT 32372-2013 seeaeH B AeiCcTBue B
KaJecTBe HaUMOHanNbHOro craHgapra Poccunckon ®eaepauum ¢ 1 asrycra 2014 r.

6 BBEJIEH BINEPBbIE

NHpopmauus 006 usmeHeHull K Hacmoswemy cmaHOapmy nybnukyemcs 8 exe200HOM
UHhOpMaUUOHHOM yka3zamesne «HauuoHanbHble cmaHOapmbl», @ MmeKcm Uu3MeHeHull U npasoKk e
eXeMeCAYHOM  UHhOPMaUUOHHOM yKkazamene «HayuoHnanbHble cmaHOGapmbi». B criyyae nepecmompa
(3ameHbl) unu  OMMEHbI Hacmosiwez20 cmaHlapma coomeemcemeylowee ysedoMmrieHue 6ydem
ONybIIUKOBAHO 8 EXEeMECAYHOM  UHOPMAaUUOHHOM yKkasamene «HayuornanbHble cmaHOapmebi».
Coomeemcmeyrowias uHgopMayus, yeeOOMIIeHUs U MeKCMbl pa3Mewaomcs 6 UHGHOPMayUOHHOU
cucmeme o06wWe20 rob3068aHUss — Ha UHGoPpMayUuoHHoOM caiime @edeparnbHo20 azeHmemsea 10
MEXHUYECKOMY PE2YTUPOSAHUIO U MeMpooauu 8 cemu MIHmepHem.
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B Poccuiickoit deaepaumm HacToAWMN CTAHAApPT He MOXET OblTb MOMHOCTBIO UMM  YaCTUYHO

BOCMPOU3BEAEH, TUPAKUPOBAH M PACMPOCTPAHEH B KadecTBe OuuManbHOro usaaHus Ges paspeLueHus
depepanbHOro areHTCTBa Mo TEXHUYECKOMY PETYITMPOBAHUIO U METPOJIOTUM
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BseneHue

YCTaHOBMEHO, YTO MHOTME TUMbI BELLECTB MOTYT MHAYLIMPOBATL (POTOTOKCUYECKUI achdekT. Mx obLuee
CBOICTBO—3TO CMNOCOBHOCTb MOrMoWAaTh CBETOBYH) SHEPIUI0 B AManazoHe COMHEYHOro M3nyyeHus. B
COOTBETCTBUM C MNEPBbIM 3aKOHOM poTOXUMUM (3akoHy [potryca—=[perinepa), cotopeakumn TpebyioT
[OCTaTOYHOro nOrmfoLleHUss CBETOBbIX KBAHTOB. [lpeanonaraeTcs, YTO €CNM MOMApHas OnTuyeckas
NNOTHOCTL/KOA(PULIMEHT nornoweHnss MeHee, yem 10 n x morb”" x com” BELLUECTBO He 4HBnAeTcs
cdhoTopeakuynoHHbIM. MogobHoe BELLECTBO, BO3MOXHO, HE HYXHO MCCneaoBaTb Ha (DOTOTOKCUYHOCTb C
ucnonessosaHuem in vitro 3T3 NRU Tecta unu nioboro gpyroro 6uonormyeckoro tecra [1].

WcenepoeaHue dpotoTokcmyHocTu in vitro 3T3 NRU TecTomM no3BONsieT MPOrHO3MPOBAaTb OCTPbIN
HOTOTOKCUYECKUI SPMEKT B TECTAX iN VIVO HA XXMBOTHBIX U YENOBEKE. TECT He MO3BONSET NPOrHO3UPOBaTh
apyrue HebnaronpusATHble ad)ekTbl, KOTOpble MOTYT BO3HWUKHYTb NpU KOMOUHMPOBAHHOM BO3[EWCTBUM
BELLECTBa M CBETA, HanpumMep: OH He onpeaensieT POTOreHOTOKCUYHOCTb, hOTOanNepruyeckyo peakLmio,
(POTOKAHLEPOreHHOCTb M HE MO3BONAET OueHuBaTb (DOTOTOKCUYECKUIA MOTEHUMan. TecT Takke He
NO3BOMAET ONPEAEnsaTb HENPsAMblE MeXaHu3Mbl (DOTOTOKCUYHOCTU, adbdekTbl MeTaGonNUTOB UCCreayeMoro
BeLLecTBa Unu acpdekTbl cmMecen.

Tak Kak 4O HACTOALLEero BpeMeHU UCMOoNb3oBaHne MeTabonmM3npyloLmMx CUCTEM ABMSETCS OCHOBHbIM
TpeboBaHMeM BCEX TecToB in vitro Ans NporHo3a reHOTOKCMYHOCTUM UM KaHUEPOreHHOro noTeHuuana,
NMPUMEHUTENBHO K (DOTOTOKCUKONOTMKM TOMbKO B PEAKUX Cryyasx TpebylTca npogyktbl MeTtabonuama
BELLECTB ANSA OLUEHKM (DOTOTOKCUYECKOTO AEMCTBMSA B OMbITax in vivo u in vitro. Takum oBpasom, AaHHbIN
METOo TECTUPOBaAHUA He ABNAETCA o6s3aTenbHbIM ans MeTabonu4eckn akTUBHbLIX CUCTEM.
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M E X T OG CVYJ.APGCTHBETUHHUB 1 CTAHIDAUPT

METOAbI UCMBITAHMA NO BO3AENCTBUIO XUMUYECKOW MPOAYKUUN HA OPFAHU3M
YEJIOBEKA

In vitro 3T3 NRU TecT Ha pOTOTOKCUYHOCTb

Testing of chemicals of health hazard
In vitro 3T3 NRU phototoxicity test

Hata BBegeHnsa — 2014-08-01

1 O6bnacTb NpUMeHeHUA

HacroAawui craHpgapT ycTaHaBnuMBaeT NpPOUEAYPY WCMbITAHUSE XMMMWYECKOW NPOAYKUUWM Ha
doToTOKCUYHOCTE MeToaoM In vitro 3T3 NRU.

Tect Ha POTOTOKCMYHOCTb MCMONb3yeTCs ANnsl onpeaeneHuss (pOTOTOKCMYECKOro rnoTeHuuana
nccrieqyemoro BeLecTsa, MHOYUMPOBAHHOIO TECTUPYEMBbIM BELLECTBOM MOCME 9KCMO3UUMM CBETOM. TecT
oueHuBaeT (POTOLUMTOTOKCUYHOCTb MO  CHMXKEHUIO  KM3HECMOCOOHOCTU  KNEeToK, NOABepraBLUMXCS
BO3JENCTBUIO XMMUYECKOrO BELLECTBA B MPUCYTCTBUM UMM OTCYTCTBUM CBeTa. BewjecTBa, BbISIBNEHHbIE B
JaHHOM TecTe, SBNATCA (POTOTOKCUYHBIMU in ViVO NOCNE CUCTEMHOrO HaHEeCEeHUs U pacnpeaeneHusn Ha
KOXE Unu nocne MeCTHOro HaHEeCEHUS.

2 TepMmuHBbI U onpeaeneHns

B HacToslem craHaapTe NpUMEHEHb! CriegylowmMe TepMUHbI U 0603HAYEHMsI C COOTBETCTBYIOLLUMMU
onpeaeneHnaMu:

2.1 puvanasoH BonH Y® wuanyvenua (UV light wavebands): OGo3HaueHusi, pekomeHayemble
MexayHapoaHon komuccuen no ocseleHuto (MKO) cneayiowme: YO A (o1 315 4o 400 Hm), YO B (ot 280
00 315 Hm) n Y C (ot 100 g0 280 Hm).

MpumMedyaHwue— [pyrne o603Ha4YeHUs Takke UCNONb3ylOTCs; pasaeneHue mMexay YO B u YO A vacto
noMetlaeTcs Ha 320 HM, n YO A MoxeT pasfenarbes Ha YO-A1 n YP-A2 ¢ pasgeneHuem Ha otmeTke 340 Hwm.

2.2 xu3Hecnoco6HocTb knetku (Cell viability): Mapametp, uamepsiowmit  o6LWYI0 aKTUBHOCTb
nonynaAuui KNeTok (HanpuMep, NOrMOLLEHME BUTaNbHOIO Kpacutena HentpanbHoro kpacHoro (Neutral red)
KNEeTOYHbIMU IM30COMAaMMU), KOTOPasi B 3aBUCUMOCTU OT KOHEYHOM TOUKM U3MEPEHUS U UCTIONb3YEMON CXEMBI
3KCNEPUMEHTA KOPpeNupyeT C 06LLMM YUCIIOM W/WUNU BbDKMBAEMOCTLIO KNETOK.

2.3 HeWTpanbHbIN KpacHbIi: Cnabblii KaTUOHHLIA KpacuTenb, KOTOPbLIA NErko NPOHMKAeT CKBO3b
KNeToyHble MeMOpaHbl NyTeM HeANMEY3MOHHOTO, MEXKIIETOUHOTO HAKONMEHUS B NMM30COMaX.

2.4 o6nyvyenue (Imadiance): WHTEHCMBHOCTb NajeHUsi Ha MNOBEPXHOCTb YNbTpachuoneToBoro
N3NYYEHUS UK U3NYYEHUS BUAUMOTO CTIEKTPa, U3MepeHHas, B BT/m? unu mMBT/cm?.

2.5 oTHOCUTENbHAsA XU3HecnocobHocTk krnetku (Relative cell viability): >Kusnecnoco6HOCTb knetku,
BblpaX€HHas B OTHOLUEHWW KOHTPONS 3a pacteopuTenem (OTpUUaTenbHOro), KOTOpbIi UCNONbL3OBancs B
TeyeHue Bcen npoueaypsl ucnbiranus (+ Irr, - Iir), Ho He obpabarTbiBancs uccneayembiM BELLECTBOM.

2.6 ceeToBan pno3a (Dose of light): Konuuectso (MHTEHCMBHOCTL % Bpems) ynbTpaduonetosoro (YP)
Unu BUAMMOrO M3Ny4eHUs, NaAaloLLEero Ha NOBEPXHOCTb, M BbipaXkeHHasa B [k (BT x C€) HA nnowaab
NOBEPXHOCTH, Hanpumep: [x/M” u [Hr/cm?.

2.7 cdotoTokcuuHocTb (Phototoxicity): OcTpasi Tokcudeckas peakuusi, KoTopas NOABAAETCA nocne
nNepBoro BO3AEeNCTBUA HA KOXY KOHKPETHLIX XMMUYECKUX BELLECTB M NPU NOCneayowei 3KkCno3mumum CBEToM,
MNW KOTOPas BbI3LIBAETCA Taloke OONMY4YEHMEM KOXMU NOCME CUCTEMHOTO BO3AEWUCTBUA XUMUYECKOTO
BellecTsa.

2.8 Balb/c 3T3 knetku: dubpobnacrtbl Mbilen anbOUHOCOB NaGOPaTOPHOW NUHUU AMEPUKAHCKOMN
konnekunn Tunosbix KynbTyp (ATCC) unu EBponenckor konnekummn knetouHbix kynbtyp (ECACC).

2.9 [ICsp: KoHueHTpauus wuccnegyemoro BeLeCTBA, MPU  KOTOPOW KM3HECNOCOOHOCTb  KNETKU
cHwxkaetcsa A0 50 %.

M3naHue ocpuumnanbHoe
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2.10 MPE (cpeaHuin boToadpdekT): 3Ha4YeHne N3MEPEHUS], NONTYHEHHOE MaTEMATUYECKUM aHanM3om
KPUBbIX peakuuMin KOHLUEHTpauumn, nonyyYeHHbIXx npu oTcyteTBum  (-lrr) u B npucytcteum  (+Irr)
HEeLUTOTOKCUYECKOro o6nyyeHus Yo A/BUAUMbIM CBETOM.

2.11 PIF (dakTop obny4yeHus) (Photo-Irritation-Factor): ®akrop, 06pa3oBaHHbIN NyTEM CpaBHEHUS
OBYX OAWHAKOBO 9(PMEKTUBHbIX LUTOTOKCUYECKMX KOHUeHTpauuin (/Csp) uccneayemoro BeLLecTBa,
NONyYeHHbIN Npu OTCYTCTBUM (-Irr) u B NpucyTCTBUK (+1r) HELUTOTOKCUYECKOrO 00nyveHua Y& A/Buanmoro
cBerTa.

MpuMeyaHMUe— [py NONL3OBaHUN HACTOAWMUM CTaHAAPTOM LenecoobpasHo NpPOBepUTL AelcTBUe
CChINOYHbLIX CTaHAaPTOB B MHPOPMAaLMOHHON cncTeme obLLero nonk3oBaHWs — Ha oduumansHoM cailTe degeparnsHoro
areHTCTBa MO TEXHUYECKOMY PEeryrimpoBaHuio W MeTposriorn B ceT VIHTEpHET nnu No exerofgHoMy UHAOPMaLMOHHOMY
ykasaTento «HaunoHaneHble cTaHAapThbi», KOTOpbIA ONy6nvMkoBaH MO COCTOAHWUIO Ha 1 sAHBapsA TeKylero roga, M no
BbIMyCKaM eXeMeCsAYHOro MHMOpMaLMoHHOro ykasaTens «HauuoHanbHbId cTaHAapTbi» 3a Tekywud rog. Ecnu
CChINOYHbLIA CTaHAAPT 3aMeHeH (M3MEHEH), TO MPU NoNb30BaHUW HACTOSALLMM CTaHAapTOM CreAyeT PyKOBOACTBOBATLCA
3aMeHALWUM (U3MEHEeHHbIM) cTaHAapToM. Ecnn ccbinoyHbli cTaHAapT OTMeHeH 6e3 3ameHbl, TO MOMOXeHWe, B
KOTOPOM [JaHa CChblJlka Ha Hero, npUMeHART B 4YacCTu, He 3anar|/|Barou_|,e|7| 3TY CChbIJIKY.

3 MpuHUMN MeTOAA UCTIbITAHUSA

In vitro 3T3 NRU Tect no usy4yeHuio pOTOTOKCMYHOCTM OCHOBAH HA CPaBHEHUU LIMTOTOKCUYHOCTM
XUMMYECKOro BeLecTBa Mpu ero BO3AEeWCTBUM B YCIIOBUSIX MPUCYTCTBUSI U OTCYTCTBUSA HELIUTOTOKCUYHOMN
[03bl UMUTUPYEMOTO CONTHEYHOTO CBeTa. LIMTOTOKCUYHOCTL B JAHHOM TECTE BbIpaXKaeTCH, Kak 3aBUCUMOE OT
KOHLEHTpaLUUN CHWXEHWE MOrIOLEHUA BUTANbHOIO KPacUTENA HEeWTparibHOro KPacHoro u usmepsemoe
yepes 24 yaca nocne BO3AENCTBUSA UCCNEAYEMbIM XUMUYECKUM BELLECTBOM U obnyyeHuem. U3meHeHne
YyBCTBUTENBLHOCTU MOBEPXHOCTU FM30COMHOW MeMOpaHbl BeAeT K JIM30COMHOM XPYNKOCTU U APYrUM
N3MEHEHNAM, KOTOpbl€ MNOCTENEHHO CTaHOBATCA HeoﬁpaTMMbIMI/I. |_|0,q06HbIe U3MEHEHUA BbI3BAHbLI
BO3JENCTBMEM KCEHOOMOTUKOB, B pe3ynbTaTte KOTOPOr0 CHMXKAETCA TNOINOLEHUEe U CBA3bIBAHUE
HENTpanbLHOro KpacHoro. Takum 00pasoM, CTaHOBUTHCA BO3MOXHbLIM OTAMYUTL  KU3HECNOCOOHbLIE,
noBpexzaeHHble NN MEePTBbIE KIETKU, YTO ABNAETCA OCHOBOM AAHHOro Meétoga uccnejoBaHus.

Balb/c 3T3 kneTku BbliAepxMBAKOT B NUTATENbHOM cpede B TeyeHue 24 yacos AnsA PopMUpoBaHUS
MOHOCII0€B.

Oea nnaHweta ¢ 96-sA4eiikaMm ANA  KaXQOro UCCNeaAyemMoro BeLwecTBa  BblAepPXXUBAIOT
npeaBapuTenibHO C BOCEMBIO Pa3fMYHbIMU KOHLIEHTPaUUAMU BELLIECTBA B TEYEHUe Yaca.

OaMH M3 nnaHWeTOB NOABEpPraioT BO3AEUCTBUIO HAMBLICLLENW HELUTOTOKCUYHON A030M 00ny4eHus,
APYroi nnaHweT OCTaBMsloT B TeMHOTe. B 060ux nnaHwertax B TECTUPYEMYIO Cpeay BHOCAT KynbTypy
KNeToK WU nocne crneaylowmx 24 4yacoB MHKyGauuu NO NOFMOLWEHNIO HEUTPArNbHOTO KPacHOro onpeaensior
>KM3HECTOCOBHOCTb KMETOK.

YKn3HecnoCoBGHOCTL KNETOK BbIpaXAeTCsl B MPOLIEHTAX KAk MO OTHOLUEHUIO K HeoBpabGoTaHHOMY
TECTUPYEMBIM BELLECTBOM KOHTPOSIO U BLIYUCIIAETCA ANA KAXA0/ TECTOBOW KOHLIEHTpauuun.

Ona onpegeneHns (POTOTOKCUMYECKOTO BO3AENCTBUSA, MONYYEHHbIE pPEaKUMM Ha KOHUEHTpauuu
UCCnegyeMbix BELEeCTB B NPUCYTCTBUM W OTCYTCTBUM 0OnyveHusi, cpaBHuBaloTcs C ICsy ypoBHEM,
NOJNTYYEHHbIM B 3KCNEPUMEHTE C HEOOPABOTaHHBLIM KOHTPOMEM.

4 NMoarotoBKa

4.1 Knetkun

[ns npoBeaeHMA uccneaoBaHUs PeKOMEHAYIOT rpynny KneTok mbilunHoro ¢mbpobnacta, Balb/c 3T3,
KIMOH 31 unu apyrue KNeTku M KNeTouyHble JIMHWUKU, €CNU YCNOBUS KyJIbTUBMPOBAHUS KIETOK aaanTUPOBAaHbI
Ana ux cneumduyeckux noTpebHoCTen.

KneTku perynsipHO NpOBEPSIOT HA OTCYTCTBUE 3arpsA3HEHUA MUKOMIA3MOW M UCNOMb3YIOT, TOMLKO,
€CInu 3arpsi3HeHNe He BbISIBIIEHO.

PerynspHo npoeepsaioT Y yyBCTBUTENLHOCTb KNETOK.

Mcnonb3ytot Balb/c 3T3 kneTku camoro HM3Koro nepecesa, npeanoytutenbHo MmeHee 100, Tak kak Yo
A YyBCTBUTENbLHOCTb KIETOK BO3pACTaeT C YUCIIOM NepeceBos.

4.2 Cpena u nuTaTernbHble YCIIOBUA

Mpu 06bIMHOM MEepeceBe U BO BPEMS NPOLEAYPbl 9KCMEPUMMEHTA WUCMONb3YIT COOTBETCTBYIOLYUE
YCMOBUS NUTATENbHON Cpeabl U YCHOBUSI MHKYDaLuu.

TMpumep—aAnsa Balb/c 3T3 knemok ucnons3yiom cpedy DMEM (numamensHas cpeda Ons knemok
miekonumarowux), ¢ 0obaeneHuem 10 % CbIGOPOMKU KPOBU HOBOPOXOEHHbIX mensam, 4 MMOJIb

2
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anymamuHa, neHuyunnuH (100 ME), cmpenmomuuuH (100 m2/mn), u enaxHyro uHkyb6auuro npu 37 °C,
om5,0% 8o 7,5 % CO, e sasucumocmu om 6y¢ghepHo20 pacmeopa.

MutatenbHasa cpeaa gomkHa obecnevyuBaTb HOPMANbHYIO MPOAOIMHKUTENBHOCTL KNETOYHOro LUMkna
UM UCNONb3YEMON KNETOYHON NIUHUM.

4.3 KynbTypa

Knetkn u3 3aMOpPOXEHHbIX YMCTbIX KyNbTyp BbICEBAIOT HA NUTATENbHYK Cpeay € onpeaeneHHon
NAOTHOCTBIO M NEPEeCceBaloT, Kak MMHUMYM OAWH pa3 nepes UCNOoNb30BaHUEM.

KynbTypbl He AOMKHbI CAMBATbCS A0 KOHUA MCCNefoBaHuA (Ha MOMEHT onpeferieHusi KNeTOYHON
YKM3HECNOCOBHOCTHU, onpeaensemoii Yepes 48 4yacoB nNocne nNocesa).

lpumep—0na Balb/c 3T3 knemok, pacmywux e nnaHuieme ¢ 96-a4yelikamu, pexkomeHAyemasn
nnomHocme noceea cocmaensem 1x10° knemox Ha AYeUKxy.

[nsa kaxxaoro uccneayemoro BeLLECTBA KNEeTKU BbICEBAIOT B ABA OTAENbHbIX NNaHwWweTa ¢ 96-a4enkam,
KOTOpbIE 3aTeM MCNONL3YKOT NaparnesnibHO B TEYEHUE BCEro dKCNepuMEeHTa Npu OAMHaKOBLIX YCIOBUAX
KyNbTUBMPOBAHUS, UCKMIOYAA Nepuoa BPEMEHU, KOraa OAWH M3 NNaHwWweToB obnyvaior (+ir), a apyrow
Aepxat B TemHoTte (-Irr).

4.4 Uccneayemoe BewecTBoO

Tectupyembliii pacTBOp A0SMKEH ObITh NPUrOTOBEH HENOCPEACTBEHHO Nepea UCNONb30BaHUEM.

PekomeHayeTcs, UCNONbL30BaTh XUMUYECKUE BELLECTBA U NPOBOAMTL NEpBOHAYanbHyl0 00paboTKy
KMETOK Npu CBETOBbIX YCMNOBUAX, KOTOpble NO3BONAT wu3bexartb oroakrusauun unu aerpagauum
uccneayemoro Bellecrsa 40 0ony4veHus.

Wccneayemble BewecTsa A0SDkHbI ObiTb pacTBOPEHbI B CONEHOM GydepHOM pacTBope, HanpuMmep, B
cbanaHcMpoBaHHOM coneBom pacteope 3pna (EBSS) unu B apyrux cusmnonormyecku c6anaHCUpOBaHHbIX
CONEBBLIX PAacTBOpPax, KOTOPble HE [JOSKHbI COAepXaTb NPOTEMHOBLIX KOMMOHEHTOB, KOMMOHEHTOB,
normoLalLwmx ceeT (Hanpumep, Kpacuteneli—-uHaukatopos pH W BUTaMUHOB) BO u3bexaHne nomex BO
BpeMs 00nydeHus.

Bo Bpemsi obnyyenus HeoGxoaumo usberatb 3awlenavuMBaHusi, Tak Kak KNeTKU BbIAEPHUBAIOT B
TeyeHue npumepHo 50 muHyT BHe CO, uHkyGatopa. Mpu ucnonb3oBaHuu cnabbix Gydepos, Takux Kak
EBSS, 310 MOXET AOCTUraTbCsl nyTemM uHkybaummn knetok npu 7,5 % CO,. Ecnu knetkn UHKyGupyiot B 5 %
CO,, TO gomKeH ObITb MCNONb30BaH Gonee cunbHbIN Gydep.

[na TeCTUPOBaHUA BELLECTB, MMEIOLLMX NMOXYI0 PACTBOPUMOCTL B BOAE, HEOOXOAMMO UX PacTBOPUTL
B COOTBETCTBYIOLLEM pacTBoputenie. Ecnu mcnonb3yloT pacTBOPUTENb, TO OH AOMDKEH MPUCYTCTBOBaTb B
NOCTOAHHOM 06bemMe BO BCeX KynbTypax, B TOM YuChie B OTPULIATENbHOM KOHTPONBLHOM 3KCnepumeHTe (C
pacTBOpUTENEM), TaKKe Kak M BO BCEX KOHLEHTpAUMSIX UCCNEAyemMoro BellecTBa, U He AO0IKeH ObiTb
UMTOTOKCUYHBIM B JAaHHOW KOHUEeHTpauuu. Wccneayemble KOHUEHTpaUuuM BELLECTB [OJDKHbl ObiTb
nogobpaHbl Tak, 4To6bl U3BexaTb 06pa3oBaHKUsA Ocazka UM MOMYTHEHUA PacTBOpa.

PekomeHayeTcs ucnonb3oBaTb B kayecTBe pacrteoputenen aumetuncynbdokena (DMSO), araHon
(EtOH) u apyrve pactBopuTenuM C HU3KOW LIMTOTOKCUYHOCTLIO. llepea ucnonb3oBaHMEeM HeobXxoaumo
NMPOBECTU OLEHKY CneunduIecknx CBOWCTB pacTBOpUTENEN.

lpumep—peakyuu c¢ uccnedyemMbiM 6€WECMEOM, 2aWleHUe UYUMoOMmMOKcUu4YeKo20o aghghexma,
padukanbHoe ébiMbléaHUe U/unu xumuyeckas ycmolyueocms 6 pacmeopumerne.

Ana yBenuyeHuss paCTBOPMMOCTU MOXHO UCNOMb30BaTb BUXPEBOE NepemelunBaHue nunu o6pabortky
yNbTPa3ByKOM W/MNW HarpeBaHue 40 HEOOXOAUMbLIX TemnepaTyp, NPU YCNOBUM, YTO 3TO HE NOBAMSIET HA
CTabnnNbHOCTb XMMUYECKOTO BELLECTBA.

5 Mpoueaypa ncnbiTaHnA

5.1 YcnoBusa o6nyvyeHus

5.1.1 UcTouHuk ceeta

[na doToToKCUYECKUX peakumii in vivo uCnonb3yioT cBeT Y& A unu CBET BUAUMOrO CnekTpa.

CseT Y& B He ucnonb3yiloT U3—3a BbICOKOW LMTOTOKCUYMHOCTM, yBenuuuBaioweiica B 1000 pas, npu
M3MEHEHUU ANWUHbI BONHLI OT 313 A0 280 HM.

McTouHnk ceBeta AOMKEH u3ny4vatb JANWHbLI BOMH, NOIMOLLAeMble UCCNeayembiM BELLECTBOM
(abcopOLMOHHDBIN CNeKTp).

[o3a ceeta (aocTtxkumass B HeOOXOAMMOE BpeMsi 3KCMO3WLMM) AOMmkHA OblTb JOCTATOYHON Ans
onpeaeneHna MU3BeCTHbIX (bOTOTOLWITOTOKCVI‘-IHbIX BellecTs. ,U,J'IVIHbI BOJIH U 3a,£lel710TBOBaHHble A03bl He
AOIDKHBI ObITh YPE3MEPHO Pa3pyLUUTENbHLIMU ANSt TECT CUCTEMBI.

OnTuManbHbIM MCKYCCTBEHHBIM UCTOMHUMKOM CBETa ABNAETCS MOAENb CONMHEYHOro ceeta. MoLHOCTb
pacnpeferneHun usny4eHns omkHa obiTb 6nu3ka AHEBHOMY CBETY B COOTBETCTBUM C [2].
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B kauyectBe MoOJenM COJIHEYHOrO CBeTa MWCMOJb3YIOT KCEHOHOBYI AYyry W aKTUBUPOBAHHYIO
pTyTHOraforeHHyt namny, koTopas BblgenseT MeHblle Tenna u saBndetcs 60nee fAelweBoil, HO uMmeeT
MeHee NOSIHoe COOTBETCTBME COJTHEYHOMY CBETY MO CPaBHEHMWIO C KCEHOHOBOW AYroi.

[ns BCex WCTOYHMKOB AO0/MKHbI 6bITb Mofo6GpaHbl noaxoAswme puabTpbl A4Aa ocnabfieHns CUIbHOro
LUTOTOKCUYHOIO Y® B nsnyyeHus.

CnekTp n3MepAIoT Yyepes KPbIWKY A8 NAACTUHBLI TOTO Xe TUMa, YTO UCMO/b3YI0T B IKCMEPUMEHTE.

CnekTp, 3aperucTpMpoBaHHblii ¢ dunbTpamMu unu unbTpyowmnmm addektamm o6opyaoBaHus, He
[OJIKEH CUMIBHO OT/IMYaTLCA OT CTaHAapTHOro AHEBHOro CBeTa B COOTBETCTBUM C [2].

lMpumep cnekTpasnbHOro pacnpegenieHus U3NyvyeHus COJIHEYHOro wumuTaTopa, MWCNOoJb3yemMoro Ha
nogTeepxaatowen ctagum in vitro 3T3 NRU TecTa Ha (0OTOTOKCUYHOCTb, NPUBEAEH Ha pucyHke 1.

M3nyyeHne (MBT/cm2)

JnnHa BOMHbI, HM
Puc YHOK 1-CneKTpaanoe pacnpeneneHne n3nydeHna COoNHeYHoro nMmmtaropa

5.1.2 [lo3nmeTtpus

MIHTEHCUBHOCTb cBeTa (06/1y4eHNs) NPOBEPSOT Nepes KaxAblM 3KCNEPUMEHTOM Ha (POTOTOKCUYHOCTb
C UCMONb30BaHMEM COOTBETCTBYKOLEr0 LWMpOKOoAMana3oHHOro Y®-nameputens. VIHTEHCMBHOCTb [AO/XHA
M3MepATbCA 4epe3 TOT Xe TUM KpbiWku 96-1yHOUHOTO nnaHweTa, KOTopbli OyAeT MCnonb3oBaThCs B
akcnepumeHte. Y®-usmeputenb A[O/MKEH ObiTb OTKanMbpoBaH [ANA WCTOYHMKA. XapakTepuctukm Y d-
M3MepuTens [AO/MKHbl  ObiTb NPOBEpPEHbl, [ANS 3TOW LUennm peKkoMeHAyeTcsa UCNoMb30BaTb  BTOPOW,
CTaHOAapTHbIA YP-n3MepuTenb TOro Xe Tuna ¢ UAEHTUYHON KanmbpoBKoi (Hanpumep, cnekTpopaguoMeTp).

[o3y o6nyyeHns BblbupalT TakuMm 06pa3oM, 4To6blI BbibpaHHasa fo03a He 6bl1a onacHa ANa KNeTok, HO

B TOXe Bpems Oblna gocTtaToyHa An18 WHULMMPOBAHWUA CTaHAapTHbIX (DOTOTOKCMHOB. Bpemsi akcnosuuuu
BblUMCNAT No popmyne (1).
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[o3a 06nyyeHunsa (dsk/cm2) x 1000 (10 = 1BT ceK) @

MU ocBeleHHoCcTb (MBT/cm2) x 60

Mpumep-Ana kneTok Balb/c 3T3 pgos3a B 5 Ox/cmM2 (n3mepeHHas B Y® A cnekTpe) 6biia
onpejeneHa, kak HeTOKCMYHAA U focTaTouyHasa AN CTUMYyNsauMm OoTOTOKCUUYECKON peakuuu,
ana pocTwmwkeHnsa 5 [x/cm2 B TeyeHne 50 MWH, U3nyvyeHune [OMKHO cocTaBnAaATb 1,7 MBT/cm2

pPUCYHOK 2.

YK13HEeCnocobHOCTb KIETOK

PucyHok 2-UyBcTBUTENLHOCTL KNeTok Balb/c 3T3 k 06nyueHunio (B guanasoHe YDA)

5.2 YcnoBusi NpoBeAeHNss aKcnepumeHTa

5.2.1 KoHueHTpauyuun uccnegyembix Bel,eCcTB

[lomkeH 6bITb onpegeneH AvanasoH KOHUEeHTpauuii uccnefyemoro Belwectsa B npucyTcTsum (+1m) n B
otcyTcTBuM (-Irr) cBeTa.

PekomeHfyeTca onpefenuTb pacTBOPUMOCTb B Hauyasne akcnepuMMeHTa U Ha 60 MUHyTe (MM Ha TO
BpeMs 06paboTku, KoTOpoe 6yAeT MWCNoNb30BaTbCsA), TaK Kak pacTBOPMMOCTb MOXET W3MEHATbCA BO

BPEMEHU U B TEYEHNE IKCNO3nLUnn.
UTo6bl M36€XaTb TOKCUYHOCTMW, BbI3blBAEMOL 3KCTpemanbHbIMK 3HayeHnaMn pH, pH KAeTOoYHbIX

KynbTyp C 4O6GaBNEHHbIM MUCCNeAyeMbIM BEL,ECTBOM LO/HKEH HaxoguMTbCsA B Ananas3oHe oT 6,5 go 7,8.
Hanbonblwas KoHUeHTpauus uccnefyemoro BeljecTBa [AOJ/IKHA COOTBETCTBOBATb (PU3NOMNOTMYECKUM
YC/NIOBUSIM 3KCMEPUMEHTA, TO eCTb Heobxoanmo mnsberatb ocMoTU4veckoro u pH ctpecca.
B 3aBucMmoCTM OT WCCegyeMoro BelecTBa MOXeT noTpeboBaTbCs OUEHKa APpYrux ¢u3nko-

XMMUYECKUX CBOIWCTB, Kak (DakTopoB, MMMUTUPYIOLLNX BbICOKME KOHLEHTpauuu.
MajiopacTBopuMble BeLecTBa, KOTOpble He SBASITCA TOKCUYHBIMW B KOHLUEHTpauusx B TOuke

HacCblWEeHNA, OO0JIXHbI 6bITb ncenenoBaHbl NP MakCMMasibHO AOCTMXXUMbIX KOHUEHTpaunax.
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Cnegyet wusberatb BbiNnageHUsi B 0CAAOK XMMMUYECKOTO BeLLECTBa npu NGO KOHLUEHTpauuu.
MakcumanbHaa KOHUEHTpauus uccrnegyeMoro BewlecTBa He AomkHa npesbiwate 1000  mkr/mm;
OCMOTMYECKaA KOHUEHTpauusa He JospkHa npesbiwate 10 MMOMb. ACNONb3ylOT reoMeTpUYEcKyto cepuio
pa3BeaeHuin U3 BOCbMU KOHLIEHTpaLMIn UCCeaYyeMOro BELLECTBA C MOCTOAHHLIM (hakTOpOM pa3baBneHus.

Ecnu cywecTBylOoT AaHHble (M3 3KCNEepuMEHTa MO OMpeAerieHuo AuanasoHa), YTo uccnegyemoe
BELLECTBO HE ABMAETCA LUMTOTOKCUYHLIM BMIIOTh A0 NOPOroBON KOHLUEHTpauuu B TeMHOTE (-lIT), HO BBICOKO
UUTOTOKCUYHO npu obnydenun (+Iir), amnanasoHbl KOHUEHTpauui, BbiOpaHHble ansa (+Iir) uccnepoBaHus,
MOIYT OTnMYaTbCA OT BbIOpaHHbIX B (-IIT) uccnenoBaHun Ans BbiNONHeHUs TpeGoBaHuA 06 apekBaTHOM
KauecTBE AaHHbIX.

5.2.2 KOHTpOnbHbIE 3KCNEePUMEHTbI

5.2.2.1 YyBCTBUTENbLHOCTb KNETOK K OGNMy4YeHUI0, YCTAaHOBJSIEHHAA HA OCHOBE NMTepPaTypPHbIX
OaHHbIX

Knetkn HeobXoAWMO perynsipHO npoBepATb (BO BpPeMSA KaX@oro NSTOr0 nepecesa) Ha MX
YyBCTBUTENBHOCTb K WCTOYHUKY CBETA MYTEM OLUEHKM WX >KM3HECNOCOOHOCTM Mnocne 3IKCno3uuuu
Bo3pacralowmx [o3 obnyyeHus. [omkHbl ObiTb UCNONb30BaHbI A03bl OONyYEHUS, BKMIOYAS YPOBHM,
3HaYMTENbLHO MPEBLILLAIOWME TE, KOTOPbIE NPUMEHANUCL B XOAE OSKCNepuMeHTa. [laHHble A03bl Nerko
onpeaensTca namepeHnamMm Y@ yactu UCTOYHUKA CBETA.

KneTku BbICEBAOT C MIOTHOCTLIO, kak B in vitro 3T3 NRU Tecte Ha (hOTOTOKCUYHOCTb U 0Ony4aloT Ha
crnegylowmii  geHb. KnetouHas kM3HECNOCOOHOCTb 3aTeM OnpeaensieTcsa  Crnyctsi OAMH AeHb C
MCMONb30BAHMEM TecTa MO MOFMOLWEHNI0 HEeWTPanbHOro kpacHoro. [lomkHo ObiTb NoKasaHo, 4TQ
HanGonbLUeN pesynLTUPYIOLLEN HELIMTOTOKCUYUHOI A03bl (HanpuMep, B NOATBEPXAAIOLLEi cTaaun: 5 [hi/om’
Y& A) 4OCTaTOMHO ANA KOPPEKTHON Knaccudukauumn CTaHAapTHOIO BELLECTBA.

5.2.2.2 YyBCTBUTENBLHOCTb K O0TyYe€HUI0, NPOBEpKa TEKYILLEro Tecta

Heo6xoanMMO nNpPOBECTM KAYECTBEHHYIO OLEHKY, €CMM OTHOLUEHWE HeOONyYEeHHbIX KMeToK K
pacTBOPUTENIO B KOHTPOMNE NOKa3biBAET >XXU3HECNOCOOHOCTL Gonee 80 % no cpaBHEHUIO C HeOGry4eHHOM
KYNbTYPOW.

5.2.2.3 )Kn3HecnocoGHOCTb KOHTPONA C pacTBOpUTEnemM

AbBconiotHasa onTtuveckas nNoTHOCTb (ODsgonry) HEWTPANbLHOTO KPACHOFO, SKCTParMpoOBaHHOIO U3
KOHTPOSMbHOr0 pacreopa, NoKasbiBaeT, BbIPOCNU Nn 1x10* kneTku Ha AYENKy, C HOPManbHbLIM BPEMEHEM
YOBOEHUSA BO BpeMsi ABYXAHEBHOr0 3KCnepumeHTa. TeCcT HeoOX0AMMO OLEHUTb MO KPUTEPUSIM BXOLHOTO
KOHTponA, ecnu cpegHasa ODsonry HEODNYYEHHOTO KOHTPONA cocTaBnseT = 0,4.

5.2.2.4 NonoxuTesbHbIA KOHTPOSb

BeLuectso ¢ M3BECTHLIMU (DOTOTOKCUUYECKUMU CBOICTBAMU AOMKHO ObITb MCCNEAOBAHO NapanmnernbLHo
B kaxgom in vitro 3T3 NRU tecre Ha (pOTOTOKCMYHOCTb. PekomeHayeTCsi UCMONb30BaTb XMOPNpPOMasuH
(CP2).

CPZ wccnepoBanu B craHgaptHoM npotokone B in vitro 3T3 NRU tecte Ha (pOTOTOKCMYHOCTL. Bbin
onpeaeneH crneaylLwmi KPUTEPUIA BXOAHOTO KOHTPONA: 06nyueHHblit CPZ (+Irr): ICsy = o1 0,1 A0 2,0 mkr/mn,
HeoOnyyYeHHbin CPZ (-Irr): ICsp = ot 7,0 go 90,0 mkr/mn. daktop obnyyenus (PIF) aonxeH ObiTb Gonblue
LLeCTH.

Apyrne poTOTOKCMYHbIE BELLECTBA, OTHOCALLMECA K TOMY XK€ XUMUYECKOMY KNaccy WM nokasarensim
pacTBOpUMOCTW, YTO W BELUECTBO, MNoAnexaiiee OLeHKe, MOryT MCMonb30BaTbCA ANA napannenbHoro
NONOXUTENbHOTO KOHTPONSA BMECTO XITOPNPOMAa3unHa.

5.3 BbInornHeHue 3KkcnepumeHTa

5.3.1 NepBbIN AeHb

Momectute Mo 100 MKN nUTaTenbHOM Cpeabl B NepudepuiHbIE SYEUKK 96—nyHquoro nnaHwera
MuKpoTUTpaTopa. B ocrasLumnecs J'IyHKI/I noMecTuTb No 100 MK KNETOYHOM CyCneH3uu no 1x10° kneToK/Mn B
nuTaTenbHoii cpeae (paBHo 1x10% KNeTok/nyHka). [Ons kaxaon cepuu KOHUEHTpauuwi uccnegyemoro
BeLlecTBa cneayeT NoAroToBUTL MO ABa NMNAHLLETa, a Takke ANS KOHTPONbHOrO Tecta ¢ pacTBOpUTENEM U
MONOXUTENbHOrO KOHTPONS.

MHkyBaumio KynbTypbl NPOAOIDKAIOT B TEYEeHMEe 24 4acoB 4O TEX NOpP, Noka OHW He o6pasyloT
MONyHEernpepbIBHbIN ~ MOHOCMOW.  [JaHHbIA  WMHKYOAUMOHHBLIA  Nepuog  MO3BOMSIET  MCMONb30BaTb
BOCCTAHOBIIEHWUE KNETOK, aAre3unto U 9KCNOHEHUManbHbI POCT.

5.3.2 Btopo#u geHb

Mocne vHkybauun cneayeTt OTAENUTb KNETKM OT NuTaTenbHON Cpeabl U TLWATENbHO NPOMbITh 150 MKn
OycbepHoro pacteopa, ucnonb3yemoro Ans uHkybauuu. LOobaebTe 100 Mkn 6ydepa, coaepallero
HEOOX0AMMYIO KOHLIEHTpauuio MCCNeayemMoro BeLlecTBa WNM  pacTBoputens. lMcnonb3yiTe BOCEMb
pa3nunuHbIX KOHLIEHTpauuin uccrnegyemoro Bewecrsa. NHKyOMpyinTe KNeTku ¢ uccnegyemMbiM BELLECTBOM B
TeMHOTe B TeyeHne 60 MUHYT.

6
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M3 aByX NnaHLIETOB, NPUrOTOBIIEHHBIX ANS KAXA0M CePUM KOHLUEHTpauui uccneayeMoro Bewecrsa u
KOHTPOMNbLHOrO Tecra, BbibupaeTcs cnyyaiHbiM 00pa3oM OAWH, ANA onpeaeneHus UMTOTOKCUdHocTu (-lir)
(Hanpumep, KOHTPOSbHbLIA  MNMaHLWeT), U oAMH (NMNaHweT WCCneaoBaHusa) Ana  onpeaeneHus
POTOUMTOTOKCUYHOCTH (+IrT).

Ona npoBeaeHus +Irr 9KkCNO3uuMKM, KNETKW OOMy4yaldT NpU KOMHATHONW Temnepatype B TeueHue 50
MUHYT 4Yepe3 KpbIKy 96-NyHOUYHOro nnaHwerta Haubonbluen 40301 O00NyvYeHus, KOTopasi He SABNSIeTCA
LUMTOTOKCUYHOW. CneayeT BbiAEMKaTb HEOOmNMy4eHHble MnaHweTbl (-Irr) Npu KOMHATHOW Temmnepatype B
TEMHOTE B TeyeHue 50 MUH (Bpems 3KCNO3ULIUM CBETA).

Heobxoaumo otaenuTb TECTOBLIW pacTBOP M ABaXAbl TWATENbHO NpOMbiTb 150 Mkn 6GydepHoro
pacteopa, WCMONb3yeMoro npu uHKyOaLuu, HO He coaepxawero uccnegyemoe Belectso. Cneayer
otaenuTb Oydep ¢ nuTaTtenbHOW cpeaol u UHKyOupoBaTb B TedeHune ot 18 4o 22 yacos.

5.3.3 Tpetuit AeHb

5.3.3.1 Mukpockonuyeckas oLeHkKa

B «knetkax HeobGxoauMMO wuccnegoBaTtbh pasBuTME, MOPGONOMMI0O M UENOCTHOCTb MOHOCNOA C
MCNONb30BaHMEM (Pa30BO—KOHTPACTHOW MMKpOCKONUU. M3MEHeHUs B KNeTOYHOW MOpdOnormm U sIBNEHUsi
KNETOYHOro pocTa AOIPKHbI ObITb 3a(PMKCMPOBAHDI.

5.3.3.2 Tect Ha 3axBaT HEMTPANbHOTO KPACHOIo

Cnenyet npombITe kneTku 150 mkn Tennoro GydepHOro pacreopa, akkypaTHO CnuTb NPOMBIBOYHbIN
pacteop, AoGasute 100 Mkn B KOHUeEHTpauum 50 MKr/mn HewTpanbHoro kpacHoro (NR) (3-amuHo-7-
AumMeTunamuHo-2-metundeHasuH ruapoxnopus, Homep EC 209-035-8, Homep CAS 553-24-2, Cl 50040) B
cpeay 6e3 CbIBOPOTKM U BblAepXuBaTb B TeUeHWe Tpex vacos. Mocne uHkyGauum Heo6xoauMmo yaanuTb
cpeay NR u npombite knetkm 150 mkn OydepHoro pacrteopa, 3areM oOT(unbTpoBaTb M yAanutb
M30bITOUHDLIN By(PEepHbIii PaCTBOP NPOMOKAHWMEM UNU LEHTPUDYIMPOBAHNEM.

Cnenyet pobaButb TovHO 150 Mkn aecopOupytowero NR CBexenpuroToBneHHOro pacreopa (49
yacten Boabl + 50 yacten ataHona + OAHY YaCTb YKCYCHOW KUCNOTbI).

HeoGxoanmo akkypaTHO BCTPAXMBATL MNAHLLET B kKadanke B TedeHne 10 MuHYT ao tex nop, noka NR
He 9KCTparupyeTca U3 KNneTok u He o6pa3yeT roMOreHHbIN pacTeop.

3aremM NPoBOAAT U3MEpPEHUe ONTUYECKOW NNOTHOCTK 3kcTpakTa NR npu 540 HM B cnekTpodhoTOMETpE,
UCNONb3YysA NYCTblE AYENKM, KAK KOHTPOTb.

6 NaHHbIe

6.1 KauecTBO M KONMMYECTBO OAAHHBLIX

SkcnepuMeHTanbHble AaHHble AOSDKHbI NO3BONATH NPOBOAWTL 3HAYMMbIA aHanu3 [03a—OTBET,
MONYYEeHHbIA B MPUCYTCTBUM U OTCYTCTBUM OONYYEHUS, U, €CnKU BO3MOXHO, KOHLUEHTpaUum Uccrnegyemoro
BeLUeCTBa, NMPKU KOTOPOI KNeTouHas >XU3HECMoCOBHOCTbL, cHikaetcs A0 50 % (ICsp). Ecnu obHapyeHa
UMTOTOKCUYHOCTb, TO W AManasoH KOHLUEHTpauuh, M Lwar MHAMBMAYamNbHbIX KOHLEHTPauui [OMKHbI
yCTaHaBNMBaTbCs TakuM o6pa3oM, YTobbl KpMBasA COOTBETCTBOBANA SKCMEPUMEHTaNbHbIM AAHHbIM.

Kak ans SsBHO NONOXMTENbHbIX, TAK U ANS ABHO OTpULaTENbHbIX PE3yNbTaTOB OCHOBHOMW SKCMEPUMEHT,
noAAepPXKMBAEMbIA OOHUM UMW HECKONbKUMU 3KCMEPUMEHTaMM MO NoAGOpYy AManasoHa A03, MOXET ObiTb
[OCTaTOYHbIM.

COMHUTENbHbIE, MOTPaHUYHbIE UMW HEYETKUE pe3ynbTaTbl AOMKHbI OblTh PA3bACHEHL! B AarnbHERLLEM
uccneaoBaHun. B nogoGHbIx cnydasxX, AOMKHO ObiTb pPacCMOTPEHO U3MEHEHME 3JKCMEePUMEHTarbHbIX
YCIOBUW. OKCNEepuUMEHTarnbHble YCMOBUA, KOTOPble MOryT OblTb WM3MEHEHbI, BKMKYAT AnanasoH
KOHUEeHTpauui, npeamHkybaumoHHOe BPEMs, BpeMs aKkcnosmuun obnyvenusi. MeHbLLee BpemMs 3KCno3muum
MOXET ObITb He06X0AUMO AN HeCTABUIbHbIX B BOAE BELLECTB.

6.2 OueHka pe3ynbTaToB

[ns BO3MOXHOCTU OLIEHKM Pe3ynbTaToB MOTYT ObiTb BblMUCIEHbI (POTOCEHCUBUNM3NPYIOWMIA haKkTop
obnyyenus (PIF) unu cpeagHuin acbcpekt obnyyenus (MPE).

[nsa pacyeta mepbl OTOTOKCUYHOCTU HABOP AUCKPETHbIX BENMUYMH 3aBUCUMOCTU [1038—0TBET [JOIDKEH
ObITb anNPOKCMMUPOBAH COOTBETCTBYIOLLUEH HEMNpPEepbIBHOW KPWUBOW A[03a-oTBeT. [logbop kpusoi Ans
AaHHbIX 4aCTO BbINONHAETCA HENWHEeNHbIM perpecCMoHHbIM aHann3omMm. ﬂ,.l'lﬂ OLEHKM BNUAHUA p33H006pa3Mﬂ
JaHHbIX Ha Nog0OpaHHYI0 KPUBYIO peKOMEHAYETCA NPOBOAUTL NPOLeaypy CTYNEHYaToro nepexoaa.

doToceHcubunuanpytowmii paktop obnydenus (PIF) paccuuteiBaeTca no coopmyne (2).

= 1C;, (— Irr )
CIC, (+Irr)

PIF @
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Ecnu nokasatenb /Cs; B NPUCYTCTBUU MM OTCYTCTBMM CBETA HE MOXET ObiTb BbIMMCIEH, TO AnNA
UCCrneayemoro BeLlecTBa He MOXeET ObITb onpeaeneH PIF. CpeaHuit achhekt obnyueHus (MPE) ocHoBaH Ha
CpaBHEHMU MOMHbLIA KPUBLIX J03a—0TBeT. OH onpeaensieTCA Kak CPeAHEB3BELUEHHOE 3HA4YeHWe U3
npeacTaBUTENbHON BbIOOPKM 3HaYeHurn potoadpdexta (3).

MPE = ‘= , ©)

doToadhhekt PE; ans nobon KoHUeHTpauun C onpeaensietcs, kak npousseaeHue acdekra oTeeTa
RE v acbdekra ao3bl DE, Hanpumep, PE, = RE.xDE.. 3dbhekT oTBEeTa Oonpeaensiercs, kak pasHuua
Mexay addekramu, HabniogaeMbiMM B NPUCYTCTBUM U OTCYTCTBUM CBeTa, Hanpumep, RE. = R.(-lIrr) —
R.(+Irr). 3 ekt 03bI paccunTbiBaeTcs No popmyne (4).

“

rae C* npeacTaBnsieT 9KBMBASNIEHTHYIO KOHLEHTPALMIO, HanpuMep, KOHUEHTpauuIo, Npu KOTopown oTeeT +lir
paBeH oTBeTy —Irr npu KoHUeHTpauum C.

Ecnu C* He wmoxeT ObiTb oOnpeaeneHa, MNOCKONMbKY BENWYWMHbI OTBETOB HAa KpuBOn +Iir
cucTematuyeckn Bbile unu HWke, YeMm Rc(-lIir) addpekt Ao3bl npuHumaeTcs 3a eauvHuuy. Becosoi
KO3(ppuLMEHT w; faeTCs N0 MaKCUMAanbHOW BENUYMHE OTBETa, Hanpumep, w; = MAX {R(+Irr), Ri(-Iim)}. Cetka
KOHUeHTpauui C; BbibpaHa Takum 006pa3oMm, YTO OAMHAKOBOE KOMMYECTBO TOYEK MOMNajano B Kaxabli
WHTEpBan KOHLUEHTpauui, onpeserieHHbIX BeNUIMHaMu KOHLIEHTpauui B akcnepuMmente. Boluucnenne MPE
OrpaHNYEHO MAaKCUMAanbHbIMW BENUYMHAMM KOHLUEHTpauui, Mpu KOTOPbIX, KaKk MMHUMYM, OAHa U3 ABYX
KPUBbIX NPEeACTaBMsET BENUYMHY OTBETa, Kak MuHuMYM, 10 %. Ecnu aaHHas makcumanbHas KOHUEHTpauus
BbILLE, YeM HaMBomnbLUasA KOHLUEHTpauus, ucnonb3yemas B +lIir akcnepuMeHTe, octaTouvHas Yactb +lir kpuBom
yCTaHaBnNMBaeTcA Ha BenuuuHe oTtBeta «0». B 3aBucumoctu OT Toro, Gonbwe nu dakrop MPE, yem
BblIOpaHHas noporoBas BenuunHa (MPE=0,15) wnu HeT, BeWECTBO Knaccuduumupyercs, Kak
POTOTOKCUYECKOE.

6.3 UHuTepnpeTtauua pesynbTaToB

Ha ocHOBaHUM KOHTPONLHOrO TECTA UCcneayemoe BewecTBo ¢ PIF<2 nnu MPE<0,1 onpeaensioT Kak
«HedOTOTOKCUYUHOEY». PIF>2 unu <5 unun MPE>0,1 unn <0,15 cuutaloT Kak: «BO3MOXXHO (POTOTOKCUYHOEY; U
PIF>5 nnu MPE>0,15 cunTaioT «POTOTOKCUYHBIMY .

Ons nwoboit nabopaTtopuu, Bhepsble MPOBOASALLEN [aHHOE WCCNeaoBaHWe, A0 MCCrefoBaHus
TECTOBbIX BELLECTB Ha (HOTOTOKCUYHOCTb [OIKHbI ObiTb MNPOTECTUPOBAHbI CTaHAapTHblE BELLECTBA,
npusedeHHble B Tabnuue 1. BenuunHbl PIF n MPE pomiHbl ObiTb GNM3KM K BENUYUHAM, YKA3aHHbIM B
Tabnuue 1.

Tabnuya 1-CraHgapTHble BeLlecTBa

XumuYeckoe HanMeHoBaHNe Eﬁ':lhlg?:ps Homep CAS PIF MPE ﬁss:&srl-l‘:lx PacteopuTens'
Ammonapon 043203 19774-82-4 | >325 | 02-054 ggg "M | Srakon
XronpomasuH 200-701-3 69-09-0 >14 4 0,33-0,63 309 HM OTaHon
HopdnokcauuH 274-614-4 70458-96-7 >71,6 0,34-0,90 316HM AuLeToHUTPUN
AHTpaleH 204-371-1 120-12-7 >18,5 0,19-0,81 356 HM ALEeToHUTPUN
MpoTonopdupuH, ABYHaTpUeBLIW256-815-9 50865-01-5 >45,3 0,564-0,74 402 HM StaHon
"meTnanH 7006-35-1 HeT 0,05-0,10 211 HM Boaa
2,2 yuc-MeTtuneHbuc(3,4,6- 7an ey B i 299 HM
TpUxnOpdbenon) 200-733-§ 70-30-4 1,1-1,7 0,00-0,05 317 HM OTaHon
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HeT abcopb-

Naypuncynbdat HaTpus 205-788-1 151-21-3 1,0-1,9 | 0,00-0,05 m

Boja

' PacTBOpHTENb TaKxKe UCNOML3YIOT ANA onpeeneHns abcopBLvn

6.4 UuTepnpetaumna AaHHbIX

Ecnu dototokcudecknin adpdpekt HabnioaaeTca TonbkO NPU BbICOKUX UCCNEAYEMbIX KOHLEHTpaLMsX
(ocobeHHO ana BelwecTB, PaCcTBOPUMbIX B BOAE), ANsl OLEHKM BO3AEWCTBUSI MOTYT MNOHaQobuTbCs
aononHuTenbHble uccnegosaHus. OHM MOTYT BKMoYatb B ce0A AaHHbIE O KOXHOW abcopbuum u
akKyMynauuu BeLwecTBa B KOXE W/MNu AaHHble APYrux uccnegoBaHwui, Hanpumep, in vitro TectupoBaHue
BELLECTBA HA KOXE XXMBOTHBIX UIN YESOBEKA, UMW KOXHbIX MOAENSsIX.

Ecnu ToKCMYHOCTL He nposingetca (+lir m —Im) u ecnu nnoxas pacTBOPUMOCTb OrpaHUYUBAET
KOHLIEHTPaLMK, KOTOPbIE MOTYT ObITb UCCNEA0BaHbl, TOrAa AaHHbIA 3KCNEPUMEHT HEe MOAXOAUT ANSA AaHHOTO
BelwecTBa U AOMkHbl ObiTb NpoBeAEHbl MOATBEPXKAAIOLME UCCNEeAOBaHUA C UCMONb30BAHMEM [ pYrom
Moaenu.

7 NMoarotoBKa ot4yera

7.1 OTyeT O NPOBEAEHUM UCCIEea0BaHUA

OT4eT 0 NpoBEeAEHUU UCCIE0BaHUS JOIDKEH COAEPXaTb CneayoLLylo MHOPMaLMIO:

Uccneayemoe BewecTso:

-UAEHTU(PNKAUUOHHbIE AaHHbIE, HAUMEHOBAHUE Knacca BewecTs, HaumeHoBaHnue no IUPAC, Homep
CAS (ecnu n3BecTHo);

-husnyeckue CBONCTBA, YUCTOTA;

-(pn3nko—-xuMmnyeckue cBOICTBA, UMEIOLLME 3HAYEHUE NPYU NPOBEAEHUN IKCTIEPUMEHTA;

-Y® / BuanMbIi a6CopOLMOHHBIN CnekTp;

-yCTOMYNBOCTb U (POTOYCTOMUUBOCTL (€CNU U3BECTHO).

PacTtBopurens:

-060CHOBaHMe BbibOpa pacTeopuUTens;

-pacTBOPUMOCTL UCCIeayeMOro BeLLeCTBa B JaHHOM pacTBOpUTene;

-CoflepXKaHne pacTBOPUTENS B TECTOBOW Cpeae.

KneTtku:

-TWUM N UCTOYHMUK KNETOK;

-OTCYTCTBME MWKOMNNAa3Mmbl;

-KONMYECTBO KNETOYHBIX NACCaXeN, ECNU U3BECTHO;

-KNMeTovyHass 4YyBCTBUTENbLHOCTb K 0OnyyeHwio, onpeaerneHHas € nNoMoulbilo  obopyaoBaHus,
ncnonesyemoro B in vitro 3T3 NRU Tecte Ha (hOTOTOKCUYHOCTb.

YcnoBus npoBegeHUA 3KCNepUMeHTa, MHKyOauusa 4o u nocrie 06pacoTku:

-TWMN 1 COCTaB Cpeabl KynbTypbl;

-ycnoBusa uHKyGaumm (koHueHTpayusa CO,, Temnepatypa, BNaXkHOCTb);

-NPOAOIMKATENBHOCTb MHKYGauun (40 U nocre o6paboTku).

YcnoBus npoBegeHns aKCnepuMeHTa, o6paboTka XMMNYeCKMM BelLeCTBOM:

-nornyeckoe o6OCHOBaHME BblOOpa KOHUEHTpauuMin McCnegyemMoro  XMMWYEecKoro BeLLecTBa,
MCNOSIb3yemoro B NPUCYTCTBUM U OTCYTCTBUM 0BnyYeHus;

-B Cry4ae OrpaHM4eHHON pacTBOPMMOCTM UCCIeayeMOro BELLEeCTBa U OTCYTCTBUM LIMTOTOKCUYHOCTH:
nornyeckoe o6OCHOBaHME ANA UCMOSb30BaHUSA Gonee BbICOKMX KOHLIEHTpaLuii;

-TUN U COCTaB cpeabl (CONAHON BydepHbIii pacTBop);

-NPOAOIMKUTENBHOCTE XUMUYECKON 06paboTKu.

YcnoBus npoBegeHusa aKCNepuMeHTa, o6rnyyeHue:

-norndyeckoe o60cHOBaHMe BbIBopa NCTOUHMKA CBETA;

-NMPOU3BOANTENb M TUM UCTOYHMKA CBETA U PpaauOMETPa;

-CrneKTpanbHble XapakTEPUCTUKN U3NYyYEHUS UCTOMHUKA CBETA;

-MPOMYCKHasA 1 NornowaTenbHas cnocobHOCTb UCNONb3yeMbIX (OUNbTPOB;

-XapaKkTepuCTUKU paguomMeTpa, onucaHne npoueaypbl kanmbpoBky;

-pacCcTofAHME MEeXaYy UCTOYHUKOM CBETa U TECTOBON CUCTEMOW;

-Y® A usnyyeHue Ha JaHHOM pacCcTosiHUM, MBT/CMZ;

-NPOAOIKUTENBHOCTL 3KCNO3ULMN YO/BUAMMOrO CBETA;

-103a YO A (06nyueHune x Bpems), /M.

-TeMnepatypa KrneTovyHOW KynbTypbl BO BpeMsi OONy4yeHUs U KNETOYHOM KynbTypbl, napannenbHo
cofepKaLLencs B TEMHOTE.

9
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YcnoBua npoBeaeHUs IKCNEPUMEHTA, TECT Ha XKU3HECNOCOOHOCTb ¢ HEUTParNbHbIM KPACHbLIM:

-COCTaB Cpeflbl HeUTParnbHOro KPacHoOro;

-NPOAOMKUTENBHOCTb UHKYDALMK HENTPANbHOIO KPACHOrO;

-uHKy6aLMoHHbIEe ycnoBusi (koHUeHTpauusa CO,, TeMnepatypa, BNaXHOCTb);

-yCNoBUSA SKCTPAKLMM HEUTPArIbHOrO KPACHOrO (IKCTPAreHT, NPoAOMKUTENBHOCTD);

-ANWHA BOJSIHbI AMNA CNEKTPO(POTOMETPUHECKOTO U3MEPEHUA ONTUYECKOW MMOTHOCTU HEWTPanbHOro
KpacHoro;

-BTOpas ANuHAa BOMHbI (CTaHAAPTHAsN), NP HE0BX0AUMOCTH;

-COAEpXaHne pesynbTaToB cnekTpooTOMETPUN, Npu HEOOBXOAUMOCTH.

PesynbTarbl:

-KIneToYHasn XM3HECNOCOBHOCTL NPU KaXA0N KOHLEHTpauuM UCcCneayeMoro BeLecTsa, BblpaXXeHHas B
npoueHTax OT CPEeAHEero 3HAYEeHUs >KM3HECNOCOOHOCTM B nNapasnfienbHbIX KOHTPOMNbHbIX TecTax ¢
pacTteoputenem;

-KpUBbIE KOHLEHTPaUMS—0TBET (KOHUEHTpauus BellecTBa B 3aBUCMMOCTM OT COOTBETCTBYIOLLEN
KINETOYHOM XKU3HECNOCOOHOCTH), NONYYEHHbIE B NapannenbHbIX +Iir u —lIr akcnepumeHTax;

-aHanu3 KpuBbIX KOHLIEHTPaUUS—OTBET: €CNU BO3MOXHO, pacqeT 3HaveHuin ICsy (+Irr) u ICsu(-Irr);

-CpaBHEHUE ABYX KPUBbLIX KOHLIEHTPaUMA—OTBET, NOSTY4EHHbIX B NPUCYTCTBUU U OTCYTCTBUK ODSy4eHus
nyTeM BblMMCIIEHMS UHIMBUpPYoLwero daktopa o6nyyenus (PIF) unu cpeaHero acdekra o6nyyenus (MPE);

-KpUTEPUIE MPUMEMITIEMOCTU PE3YNbLTATOB; NaparnnenbHbil KOHTPOSILHBIN TECT C PACTBOPUTENEM;

-abCoMIoTHaA XM3HECNOCOGHOCTb (ONTUYECKAasi MMOTHOCTb 9KCTPAKTa HEWTpanbLHOro KpacHoro)
06ny4eHHbIX U HEOBNYYEHHbIX KNETOK;

-nuTepaTypHbie OTpUUATeNbHbIE AAHHbIE U AAHHLIE KOHTPOSLHOIO TeCTa C pacTBOpUTENeM, cpefiHne
3Ha4YeHMA 1 CTaH[,apPTHLIE OTKNOHEHUS,

-KPUTEPUIA MPUEMAEMOCTU Pe3ynbTaToB, NapaninensHbIn NONOKUTENBHBIA KOHTPOSILHLIA TECT,

~ICso(+Irr) n ICsp(-1rr) n PIF/MPE nonoxwvrensHoro KOHTPONbLHOIO BELLEeCTBa;

-MUTEPATYPHLIE NOMOXUTENbLHBLIE AAHHBIE AN KOHTPONLHOTO BewecTBa: /Csy(+irr) u [Cso(-Irm) m
PIFIMPE, cpeaHve 3Ha4eHUA U CTaHAapTHbIE OTKIIOHEHUSA.

O6cyXaeHue pesynbTaToB.

BbiBOALI.
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