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Mpeaucnoeue

Lleny, ooHoBHLIE MPHUHUWNE W DOPRGOK NECEEOSHHA PafBaT No MENroCYIapcTBEHHON CTARIADTAIALMM
yoTawoenedbl MOCT 1.0-82 «MewrocyJapcTESHHIA CHCTEM3 CTAHOAPTHIALMK. OCHOBHEE NONOMEHHAR M
MOCT 1.2<-2009 sMexrocyfapcTeeHHan CHUCTeMa CTaMiapTyHaaduK. CTaHdapTh MEeXrocydapcTBEeHHbIE,
NpAgMna W PeEOMEHJaUKK NO MENTOCYIARCTEEHHOR CTaHdapTHIaUKd. MNpaekna paspafoTed, NPUHATHA,
OGHOBMEHAA # OTHEHLI 2

CeepoHWA o cTaHgapTe

1 NOOAroTOERNEH ®epepankHeid DOOMETHEM YYDEXOEHWEM I0DAB00OXPAHEHWA  «PoCCACKKi
pEr#cTp NOTEHUMANBEHO OMACHEK XAMAYecKWX | Duonorwdeckd: eewectas PenepanesHol cnysbel no
Hanaopy B ohepe IAlWTeE Npas noTpeduTensd 1 Gnarononydqa Jdenoeexa (PEYI cPoccriicesi perictp
MNOTEHLHANBHG OMACHEN XHMUSSCKHY U DHOnorsecsdx sewectas PocnoTpebkanaopa), OefepansHbim
rOCYQADCTASHHEM  YHUTAPHEM  NpeanpuaTeed  ¢BoepocClickrid  HaysHO-WCCneqoeaTensckuil UedTp
CTARAADTHIAWWE, MHPOPMALKKA W CERTHDHEALWA ChipRA, MaTepyiance ¥ eewecta: (ST « BHULCMEB )

2 BHECEH DegepankbHibild areHTCTESM N0 TEXHAYECKOMY DEMYNHADOEIHHAK W METRONOr K

3 NPAHAT  MewrocyoapcTEEHHEM  CORBETOM NO CTAHAADTHIALWK, METPONOrHK K CepTHGMEaALIMN
(mpoTokon Me 44-2013 or 14 HoRdpa 2013r.)

38 NoHHATHE NPOTronocoRani;

I‘:I.i WTEDE HEHMEHOIAHNAE CTRREL KI.'A.E, CTEdHE |:IZ|I:|.'IL'II.L.EI1I' O HARMSTHOBAHAE H3LHEFHANLHOrg Sprishd
na MK AWCD 311648} 004 - 97 na MK ACT 1186 0604 - 47 M0 C7 H S TH 30 M e
ApMeEHuA AM Blurzakorarees PecnyBnaw Aprmexus
HaaaxeTan K Moccrannapt Pecnybrved KasaxcTad
KHpraana KiG Hepreizcranaps
fMonaoea MO Monooea-CraHgapT
Pocous RuU Pocoralpapt
Tad#HEMCTAH TJ TapnsuecTaHnapt

4 HacToawWi cTaHaapT #deqTieed MesayHapoguomMy goeymenTy OECD Test Me 4322004 «ln vitro
AT3 NRU phototoxicity tests (O3CP Tect Ne 432 alnvitro 3T3 MRU TecT Ha GoToTOKCHYHOCTR |

Mepeson ¢ AMMARCKSTO A3kIKA (n).

CreneHe COOTBETCTEMA - WOeHTHYHaR (IDT)

5 Mpukazom PefepansHors aredTcTEA Mo TeXHWYECKOMY DErYyMMPoOBAHHID M METRONOMMW oT 22
HOADpA 2013 r. Me 77 3-cT MEMIOCY 0ADCTBEHHBIA  cTaMaapt MOCT 32372-2013 seeged B JERCTEHE B
KAYSCTBEE HALWOHANBHOrD cTaxgapTa Poccuickolh Degepagun © 1 aerycta 2014 1.

& BEEENIEH BNEPBLIE

Huwgbopmayus  of usdedesuld & Hacmoswewry omandapmy mpriaueyemcs 8 awesodios
UHbODMAYUCHHOM  yHaZamene «Hayuonansksie cmandapmeis, 4 MEKCH UIMeHeMUD U npacoK 4
aAeMecRYHcr  uMhopMayUoNHONM yrazamene cHaguosanesse cmardapmeis. B cnyyag nepacMmompa
[3asenbl) UL omMedbl  HacmoAwess  omaxdapma coomeemomeyioilas peedaounenve  Gydem
GMYONUKISaHs 8 SMEeMOCAYHOM UHPODMaluUuoMHos  yradamene  sHayuoWanblibie  cmakddapmbis.
Coomeemcmeowas UuwbopMauus, pecldoMnenus U Mekcmel  PasMelUadmcn &  uWDODMaLLsRHOL
cucmeme obileso nNooe3Icsasus — Ha  wwghopuvayuonnor  caldme @edepansnozo  azeumcomes 0o
MEXHUNSCKOMY DESWILDOEANUIC U MeMpOTO2UL & Cemu Mumepiam.
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2 CrangapTuHdopm, 2014
B Poccwickol Tefepaudd HACTOALMA CTaHOIAPT HE MOKET ObiTe NOMNHOCTER WAW  YacTHYHO

BOCNDOHIBENEH, THPAMMDORAH W PACNpOCTPaHEH B KAYECTEE CPMUMANBEHOMD WM3gaqna Gea paspeweHus
DEAERANEHOTD ATEHTCETES N0 TEXHWYECKOMY PErVIMDODRHMIG 11 METPONOTHA

i)
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EBepeHue

YCTAHOBNEHD, YTO MHOTHE THNLI BEWECTE MOMYT KHOYUHPOBaTE foToTOKCHYCcKME adedoeeT. Mx obwes
CRORCTREO=2TO CNOCOBHOCTE NOMOWAaTE CBETOBYID0 JHEDrH0 8 OWanaioHe CoONHeYHOND Wanydedkda. B
COOTEETCTEMKM C MNERRLIM 3akoH0oM  GoToxumun {aaxosdy [potryca-[pebnepa), dotopeakuws TpebyioT
OOCTATOMHOMD NOMMOWEHKA  CBETOBREX KEAHTOB. [peqnonaragTod, 49To @chd  MONspHas  onTH4eckad
MNOTHOCTE/KOAhCPMLIMENT NOrnowens Medes, sem 10 0 x mone x oM’ BEWEeCTBO He ABNAGTCA
doTopearludonHsM,. NogofHoe PeWecTED, BOIMOMHO, HE HYHHO WCCNeqosaTe Ha DOoTOTOKCHYHOCTE o
WENonNeE3Ioean|esd in vitro 3T3 NRU Tecra vnM miobors gpyrorg Suonorddeckoro Tecta [1].

Hconenoepakie QOTOTOKCHYHOCTH in vitre 3T3 MREU Tecrom noIBoneeT NporHosWposaTe OCTpisi
doToTokCcHYeckriA 2hesT B TECTaX N Vivo Ha XHMEOTHRIX K Yenoaeee. TecT He NoIBoONAET NPOrHoIMpoaaTs
apyme HebnaronpuATHee 300EekTel, KOTODLIE MOMYT BOIHHEHYTE NPM KOMOWHWDOBAHHOM BOIQEACTEMW
BELECTES W CEBETA, HANDHMED. OH HE ONpegenaeT QOTOMEHOTOKCHYHOCTE, GOToannNepriHeckyl DeakLH,
DOTOKAHUEDOTEHHOCTE W HE NOABONAST OUEHHMBATL OTOTOKCUMECKMA noTeduwan. Tectr Takke we
MOABONAET ONPEOENATE HEMNPAMBE MEXAHHIME ©OTOTORCHHMHOCTI, 3dhdiekThel METAGONKTOR WCCNEOyamMors
BELECTES MNH 2D DETel CMeced.

Tak kak 00 HACTOAWETD BREMEHK WCNONBICEAHWE METASOMNKIMPYIOWHY CHCTEM SBNASTEA OCHORHEM
TpedoRaHHesd BCBX TECTOE in wilro ONA NPorHo3a redcTORCHHHOCTA W EaHUepOreHHoro noTeduwnana,
MNPAMEHHTENEHD K DOTOTOKCHKONOMMK TONBKS B DeORdy cnydasy TpefyioTes NpogykTe MeTadonydima
BEWECTE NS OUeHEM QOTOTOKCHYECKOND OBNRCTEMA B ONETax in vivo | in vitro. Tagvs oBpaiomM, QaHHbi@
METOO TECTHPOBAHKWA HE ABNASTCA obRaaTeneHeIM ANA MeTaboNnYeck aKTHBHEY CHCTEM.
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M E XX rFIocynAPT CTEBEHHIB K CTAHAOAPT

METOAbBI MCNBITAHWA NO BO3OEWCTBWIO XMMUYECKOW NPOOYKUMA HA OPTAHU3M
HENOBEKA

In witro 3T3 NRU Tecr Ha hOTOTOKCHYHOCTL

Tasting of chemicals of health hazard
In witro 3T3 NRU pholotosicrty fest

Dara seeneHwA — 20140801

1 OBnacTs NpUMEHEHWA

HacTosluwid  cTaMaapT  YCTAHABNUBAET NQROUEOYRY  WCNBITAMWA  XMMWHECcKOl  NpoayEd4dd 48
rOTOTORCHY HOCTE METSOoM | vitro 3T3 NREL.

Tect Ha QOTOTOKCHYHOCTE  WONONLIYETCR ANA  onpedencHds  QOoTOTOKCHYECKOrZ NoTeMudana
MCCNEayemMors BeWecTed, HHOYUMPOBAHHOND TECTURYEMEIM BELEcTEOM MOCME IKCNOIMUKY cBeToM. TecT
oUEHMBEAET  @OTOUWTOTOKCHYHOCTE M0 CHAMEHWID  MWIMeCnocobHOCTH  EnNeTok,  Nogeeprasliuxcs
BOIOERCTEMM XMMHYECKOND BEWecTEa B NPMCYTCTEHK MOW OTCYTCTEMM cBeTa. BellecTea, BeISBNEHHME 8
QAaHHCM TEcTe, SEANAWTCA EOTOTOKCHYHEIMK IN Vive NoCNe CUCTEMHCID HAHECEHMA W pacnpedensHun Ha
KOHE MMM NOCNE MECTHOMD HAHSCEHKA .

2 TepMUHLI U oNpenenelnna

B 4acToAwenM CTAHGARTE NPUMEHEHbl CNedyiowKe TEPMHHE M 0B03HAYEHHE C COOTEETOTREYIILLIMMA
CRPEaen EHRAM A

21 pguanazod Bond Y@ wanyyenwa [(UV light wavebands): OboawadeHna, peromeHgyeMes
MexoyHapogHOFR E0RMACCHeER no oceeweHdn (MEKO) cneayiowmwe: YO A (o 315 oo 400 wm), YO B (o1 280
0o 315 Hs) 1 ¥ C (or 100 go 280 Hm).

Mpumedanne - Opyrve oloaHa4eHNE TEKEE MCNOMLIWI0TOA; paznsnadne wexagy Y& B n Y& A yacro
nosaw=eToA Ha 320 H, » P A moxeT pazgenATecs Ha ¥0-A1 | Yd-AZ © paaganesnan Ha otrmaTEe 340 B,

2.2 WHMIHeCNOCOBHOCTE KneTkd [(Cell viabiity) NMapameTp, HIMepRiowWHiA obWYK SETHEHOCTE
NoNYNAUMA ENeToR (HanprMep, NorNoWe e BATANEHOMD KpacHTENA HedTpanwHore kpacHoro (Meutral red)
KNETOMHBLIBK NHACCOMaMK ), KOTOPAA B 33BRCHMOCTH OT KOHEYHON TOYKA MIMEDEHKA W MCNON BIVEMOH CREME
IKCNEPUMERTA KODPENUEYET © ODLMM YMCNOM WHNA BelKHEIEMOCTRD KNETOK,

2.3 HeWTpanNLHLIA KpacHbIM: Crnaltol EaTWoHHBEINA EDacUTenk, KOTOPEEA NErko NpoHMEaeT CHBO3k
KNETOMHBIE MEMBRaHE NyTeM He 0w yIROHHONS, MEMEANSTOMHONS HARONNEHAA B NAI0COMaY.

24 oponyvyedde (lmadiance) WHTEHCWBHOCTE NAageHKa Ha NOBEPXHOCTE  YNeTRafWoneToBRom
HANYYEHMA MM HIANYHEHWA BADWMOrD CTIeKTpa, HaMeperHan, B Brim® unu MBTicm’.

2.5 OTHOCHTENLHAA MUaHecnocoBHooTe KneTey (Relative cell viability): MuanecnocobHocTe KNETEK,
BRIDAHEHHAA B OTHOWEHWA KOHTRONA 38 PacTRCPUTENEM [CTRHUATENLHOMG), KOTODLIA WCNoNBI0BANCA B
TEYEHME BCRH NDOUENYDEI MCNeITanus (+ |, - Irr), o He obpabaTeiBanch MCCNeqyeMbIs BELECTEOM.

2 6 ceetoman gosa (Dose of light) KonwyecTso (MMTEHCHBHOCTE = BpemA) yNeTpadmonetosoro (¥
MW BAOHMOND WANYYEHKS, NAJa0WEero H#a NoSEpKHOCTE, ¥ Beipakeddan s Ow (BT = ¢} Ha nnowags
noBepxHOCTH, Hanpumep: Dam® 1w Oadcm®

2.7 doTotokcruuHocTe (Photoloxicity), OcTpan TOKCM4ESCHKAA peakuwWsa, KOTOopas NoABNRETCR nocne
NEpROMD BOA0GACTEME HA KOWY KOHKPETHBIX XAMAYECKHY BEWECTE W NP NOCHSIVIOWEN IKCNOIMUMH CBETOM,
MMW EOTORAA BoldblBAGTCA Takwe OONyHeHWEM KOEH NOCNe CUCTEMHEOMD BOSAEACTEMA  XHMMWHECKOrS
BELLECTRA.

2.8 Balblc 3T3 emevid: $WpoSnacTel Mbllled ansBuHocoe NatopaTopHold NEHKK AMEDWEIHCKON
KONMNEKUWE THROBEX KyNeTYR (ATCC) Mny Epponeickod KonnNesuny KneToqHsx KyneTyp (ECACC)

29 IC;: KoHUeHTDAaUWMA MWCCNedyemors BeWecTEa, NpH  EOTODOH  MMIHeCnOCOOHOCTE  WNeTkM
cHAMaeTCA 4o 50 %

Wznanwe odmunwaneHoe
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210 MPE (cpeanni dpoToadhdrerT): 3HaYeHHe MIMEpeRna, NoNYYEHHOE MaTEMATHHECKAM aHANAIoM
KPMBEY  pPEAKUWA EOHUSHTDALKWHA, [ONyYeHHBX  NpM OTCYTCTBMA (-] @ B npucyTcTeqde [+l
HEUHTOTOKCHYECKOrD 0BnyHers ¥ O ABHMOWMBIM CESTOM.

211 PIF (dakTop obnyuerma) (Photo-Irritation-Factor): ®axTop, 0bpaloceadHei NyTeM coanHeHna
OBy  COOMHakoRs  IDeKTHEHLEE  UWTOTOECHYSCEMX  KOHUEHTRauWid  (IC;;) wWocnedyeamord  BewecTsa,
MONYHEHHEBIA NPA OTCYTCTEMM {=Irr] ¥ B NDUCYTCTEMME [+Ir] HeUnToOToRCHYECKorD obmydanikna ¥ O AJBHOHMOro
CREeTa.

Mpumeyanwna— MNpy NONLIOBAHKK HACTORLMM CTAHGADTOM UenScoobpEsHD NPOoOBSDWTE OSACTBNE
COEINOHHLE CTAHOAPTOE B HHPOPMAUMDHHDA CroTars ohuers nonk3oeEaqHHs — Ha ofiuuyansHoM cadra degepansHoro
BrEHTOTED NO TEXHMYSCHAOMY DEMYNMPOBAHMIG H METRONDIMA 8 CETW MHTERHET HNW Mo BErDOHOMY MHEORMELHOHHDMY
yrazaTen: sHagWoHansHwe CTaHgapTss, KoTopsd onyGnveoBEH No coCSToAHMK: HE 1 AHBEAPS TexyWen rogd, | no
BRINYCHAM  BEHEMECAYHOM  MHROPMaLMOHHOND  yEE3aTand «HauWmoHaneHeld CTaHpapTeie 3a Tesywdi g, Ecne
CChINOYHEIA CTAHOAPT JAMEHEH [MIMEHEH], TO NPW NONEI0SAHAA HACTORLWKM CTAHOAPTOM CREQYET DYROBOSCTEOSaTROH
AAMEHAHILWHM  {HIMEHEHHEM ) CTAHOAPTOM. ECAM CCbinOYHBIR CTAHOAQDT OTMEHEH DRI 3awmads, TO nonosesds, 2
HOTOROM SEHS CCRINES HE HErD. NPHMEHAT B HECTH, HE 3ATDAMBAHILER 3TY CCRINKY.

3 MpwHUKN MeToga UCNLITAHWA

In witro 3T3 NRU T1ecT no wayveHms QOTOTOKCHYHOCTA OCHOBAH H3 CPABHEHMM LUMTOTOXCHYHOCTH
KAMWYBCEOTD BEWLECTES NDH 6ro BO3OeRCTBUM B YCNOBMAKX NDWCYTCTEMA 1 OTCYTCTRMA HELMTOTOKCHYHOR
0035 MMUTURYEMOrD CONBeYHorD ceeTa. LIMTOTORCHYHOCTE 8 JaHHOM TECTE BLlPAMABTCA, KAK IaBUCHUMOE OT
HOMUEHTPALMM CHHMEHWE MNOrMOWESHNE BUTANLHOMD KPACHTENA HEATPANLHOMND KDACHOIS W W3MEDPASMOS
yepea 24 Yyaca Nocne BoI0SAcCTEMA WOCNedyemrbid XMMAYSCAM BeWecTEoM W obnydyeHues:. Mamedeuue
YYBCTBMTENEHOCTH NOBEOXHOCTHE NUIOCOMHOR MeMbpadsl BefeT & NWI0COMHOR XPYMKOCTI W Opyrds
HAMEHEHMAM, KOTODLIE NOCTENEHHC CTAHOBRTCA  HechpatiMenmi. [ogobHele  WAMEHEHWA BE3IBAHLI
BOINGHCTEMEN  KCEHOOWOTHKOR, B DEIYNLTATE KOTOPOMD CHWMAGTCA NOMOWEeHWE KW CRASLIEAHWE
HEATRANBHONS  KpacHoro. TakkuM  obpaios, CTAHOBMTRCA  BOAMOMHBIM - OTAMYHTE  HWIHECROCOOHLIE,
MOBRENOEHHER WK MEDTEEIE KNETKK, Y10 ABNASTCA OCHOBOR OAHMOND METO0a WCCNedoBaHKA.

Balb'/c AT2 kNeTed BELIGEDHWBANT B NWUTATENMBLHOA CpEOE B TedsHue 24 yacoB Ana QopMEpOBaHKA
MOHOCNORE,

Oea nnadweTta c S6-Auelkasmy ONA  KEKOONS WCCNedyemors  BelWecTEd  BunlQepiHeaaT
NPE0BARUTENEHG C BOC2MLEY PAANHMYHEMA KOHUEHTRAUMAMK BEWLACTEA B TEYEHHE Yaca.

OO|K WA NAaHWETos NOOBeprakT BOINedcTEMM HAWBLICLIEHN HeUWTOTOKCHYHMON O0a0i obnydeqds,
OpyToR NNAKWET OCTARNAKT B TesmHoTe. B oboux NNaHweTax @ TEeCTHPYeMylk Cpeldy BMOCAT EyNeTYRY
KABTOK ¥ Nocne cnedyowke 24 Jacoe KHEyGauMe No NormoW -9 HeRTPANEHOM KEPacHore onpegensoT
HMIHECNoCOBHOCTE KNBToK,

HuanecnoooBHoCTE KNEeTOK BhIJAMEAGTCR B NPOUSHTAX KA N0 OTHOWEHW K HeobpaboTaMHomy
TECTHRYEMBIM BELLECTROM HOHTROMD W BEYMCIASTCH ANA KAXO0H TECTORODH KOHUEHTRAaLMM.

Ona onpepencHda  QOTOTOKCWHECKOrD BOAOSRCTEMA. NONYYeHHBIE DeaKUWM  HA  KOMUeHTPAaLMK
WCCNEOyeMed SEWecTE B NPWCYTCTEMAM W OTCYTCTEMM obmydesud, cpasHueanTcA ¢ [Cs ypoBHem,
MONYYEHHER B IKCNEPUMEHTE ¢ HE0DPABOTAMMEIM KOHTDOMEM.

4 NopgroToBKa

4.1 KneTkM

OnA npopeaeHA MCCNEeAoBaHMA PERIMEHOYIDT MPYNNY KNeTox MelwkHore dmbpodnacTta, Balblc 373,
HACH 31 WA Opyree ENeTEM W ENeTOYHBE NHHAY, 8l VCNOBKMS KyNeTHEHMDORAHKA KNEToE aaanTHEORaHE
ANA WX CNelddH-Heckiy NoTpebHOCTEE.

KneTi perynapHo NpoBepAaT Ha OTCYTCTEWME 3arpAsHeHHs MUKSNNAIMOR 1M MCNONLIYIoT, ToNbED,
BEMNH ZAMPRAHEHHE HE BhIABMEHD.

Perynapuo npopepaeT YO YYBCTEUTENEHOCTE KNETOR.

HenoneayoT Balbdc 3T3 kNeTiW camord HMIKorD Nepecesd, NpeanoHTHTensHo Meres 100, Tak kak ¥
A YYBETEMTENEHOCTE KNETOK BO3PACTAET & YHCN0M NEpeceRon .

4.2 Cpega v NHTaTENkBHLIE YCNOBMA

Mew ofblquoMm nNepecens W B0 BPEMA NPCUEOYPE JHCTIEPMMEHTA WCNONLIYKDT COOTBETCTEYHILMWE
YENOBKA MATATENEHOR CREOE W YCNOBKWA HHEKYBaLMiM.

Mpusmep-dna Balb/c 3T3 knemox ucnonkLiyom cpedy DMEM (numamensHan cpeda dna knemok
Maekonumakwux), ¢ dobaanesuesm 10 % cL/eopOMEL KPOoaU HOSOPOWOGHHLIX Menam, 4 MMOnk
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E2NymanuMa, nexnuyunnun {100 ME), cmpenmomuiuen (100 Ma/Mm), U amasHyio uHKybawyuo npu 37 °C,
om 5,0 % do 7.5 % CO; e zasucumocmu om Sygheprozo pacmeopa.

MutateneHan cpeda OonHHa oBeCnedHBEaTE HOPMANEHYH NPOOONMUTENEHOCTE KNETOYHOTS WMENa
HITH MCTOMEIYEMOR KNeTOYHOR NHHWRA.

4.3 Kynbtypa

KneThid W3 JaMOpOMEHHEN YWCTe EyNLTYD BLICESAKT HA NWTATEN:HYK cpedy © OnpegensHHoR
NMNOTHOCTEH W NEPECEBADT, KEK MEHAMYM 00KWH D23 Nepad MCnoNsLI0SAHEN.

KyNeTypbl HE DONHHE CHMBATLEA A0 KOHUSA HCCNEOoBAHMA (HA MOMEHT ORpeisneHds KNeTodHoR
WHAHECNOCOBHOCTH, ONpEdenseMol yepea 48 vacon nocne Noceaa).

Mpusmep=dna Balb/c 3T3 knemok, pacmywux @ nnadweme c 96-AdelkaMu, pexoMendyesan
nnemHocmes noceea cocmaanaem 1x10° knemox Ha ayeliky.

Ana k2amaoro HCCNegyemors BEYecTEa KNeTEM BRCeaanT B ABA oTAeNbHEX NNadweTa ¢ D6-adeikan,
KOTOPLIE 33TeM WCNONeIViT napannensHo B TeYeHHE BCEro IHCNEpWMEHTa NPM O0HHAKOBLIX YCNOBWUAK
K¥NbTHEHPOBAHWA, WCKMHMAaA Nepuod BpeMeHd, korda ogWd W3 nnadwetcs obnydawT {(+lr), a opyroi
Oepwar o TemHoTe (=)

4.4 WconepgyemMos BEWECTBED

TecTHpyeMeld pacTEOD AcnkeH BulTe NDMICTOENESH HENOCPEACTEEHHE NSpEad MCRoNbAGEAHHEM.

PeromeHiyeTcA, WONoNsI0BaTe KMMAYECKAE BEWECTES W NPOROOWTE NepBoHaYansHyn obpabotey
KNEToR NpW  CRBETOBLIX YCNOBMAXK, KOTOpbIE NO3BONAT wabewaTe OTOAKTHBALKH WM OerpadauHds
HCCNEOYEMOTD BEWECTRR 00 OGNYyHeHKS.

Mecnegyeme e BEWECTES J0MEHLl ObiTe DACTRODEHE B CONEHoM ByhepHomM pacTROpE, HAnpUMep, B
CHANAHCHDOBAHHOM CONEBON pacTecpe Jpna (EBSS) wnu B apyrux H3M0ONori4eckd coanancpoBanHsx
CONEBLE DAcTROpAX, KOTODLIE HE OO0MEHbl COOEepHMaTh NPOTEWHOBLIX KOMMIOHEHTOR, KOMOOHEHTOB,
NOrNoWaW|My CEaT [HANPUMep, KpacHTenef-uHgukaTopoe pH W BUTaMIUHOE) BO WatewaHue nomes Bo
BoerA ODMyYYEHHA.

Bo spema obnyqYeHnA HeobxoawmMo WIberaTe IAWENaqMBaHHS, TaK KAk KNeTEH BelQepHMBRKT B
TeyeHme npusepHs S0 muuyT Bee OO, wekybaTopa. MNpy vononeaceanky cnatex OydepoB, Takuy kak
EBSS, 2710 MOMET JOCTHIaTeCH NYTEM HHEYBAWWA knetok npd 7,0 % OO, EcnK knNeTkd WHKyGHpyiioT B 5 %
COsz, To gonke BoulTe MCNONLI0BaH GoNee CrNbHbIR Bydiep.

Ana TECTHROBAHWA BELWECTE, MMBI0WKE NNOXYIo PACTRSPHMOCTE B Boge, HeoBxodMMo MY PAcTRORKTE
B COOTBETCTEYIOWEM PAcTEOPMTENES. ECnK WMCnone3yioT pacTROPUTENE, To OH SOMMEH NEHCYyTCTEORATE B
NOCTOAHKMOM O0bEME BO BCEX EVNBTYRAX, B TOM YHCNE B OTOWUATENEHOM KOHTDONBHOM 3KCNEDHMEHTE [
PACTEOQUTENEM], TaWKe KAK W DO BCEX HOHUGHTPAUWMAX WCCNEgyemors BewecTsa, v He Jonmed Ok
UMTOTOKCHMYHEIM B 0aHHCR  EoHUeHTpaUKWA. MocnedyeMele KoHUBHTREUMH BEWECTE A0NHHE  ObiTk
nogofpadsl Tak, YTohbl HAGewaTe 06DAICEAHWA GCaOKA WNE NOMYTHEHHR DACTRODS.

PexomeHiyeTcA HCNONLI0EaTE B KaYecTEe pacTEOpHTENeR OumeTwnoynedokcug (DMS0), atadon
[EIOH} v gpyrve pacTEOPWTENA © HUIKOH UWTOTOKCHYHOCTE. [Mepeg Wonone3opaddess Heobxodimo
NEOBECTH OUEHEY CNeUsprYeckix CEONRCTE PAcTEOPHTENEN.

Mpusep=peakyuu ¢ uccnedyemMbiM Soleciacs, alienue YUMOoMmMokcuYyerkoso pchexma,
padukansLHoOE BLIMLIGAHUE WL XUMUYECKaA yemolyueocmes & pacmaopumeane.

Ana yeenHYeHHA DAcTBODHMOCTH MOMHO HCNONB30ORATE BUXDER0E NepeMellMBaHue Wund obpaboTry
YNETRAIBYROM WK HATPEBaHKe 00 HeoDXOOMMBbIx TeMNepaTyp, NP YONOBMK, 4TO 3TO HE NOBNWAET Ha
CTAGMNBHOCTE XMMAHECKOrD BELLLECTRA.

5 MNpoueaypa UecnNbITAaHKUA

5.1 Yenoaua obnyyeHnA

5.1.1 McTouHmK ceaTa

Ana GoToOTOKCHHYECKHY PEaKLMA in VIVo MCNONBE3YIDT CEET ¥ O A WNKH CEET BUOWMOTD CNekTpa.

CereT ¥& B HE ACNONbIyKDT H3-33 BRICOKOH WATOTORCHYHOCTH, yBenwysmeaowenca 8 1000 paa, npn
HIMEHESHMW NKHE BoNHe 0T 313 go 280 e,

METOMHME  CBETA O0MMEH HINy4aTe ANWHBl BOMMH, NOMOWasMEEe  WoChedyeMbiM  BEWECTBOM
[ASCcopbUHOHHEIA CrekTp).

Hdoaa ceeta {(DocTMMMeMaA B HeoCXOQMMOE BpEeMA IXCNOoaUMu) gonsea DeiTe QocTaTodsol ans
CNEEAGNEHKA MABECTHEY OTOTOUMTOTOKCHYHBIX aeWecTe. dnuHel BoNH ¥ 330eRCTROBAHHBIE O03bl HE
Qon#Hbl DETE 4PE3MEDHD DAIPYLUHTENLHBIMK OANA TECT CHCTE M.

ONTHMANEHBM ACKYCCTREHHEM WCTOYHWKOM CBETa ABNAETCH MOOEeMs CONHEYHOND ceaTa. MoWHOCTE
pacnpefenaHdd HanyseHHA omeHa SelTe BNH3Ka AHSBHoMY CBETY B COOTRETCTEMM © [2].
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B rkavecTee m0OENM CONHEYHOND CBETA  WCNONLAYIOT  KCEHOHCEYRED O¥TY W akTHBEWEORIHHYH
PTYTHOMANOMEHHYKD Namny, KOTogad BodenseT smeHblle Tenna u fenaeTcR Donee Qewesod, HO AWMeeT
MEHEE NOMNHGE COOTRETCTEHE CONHEYHOMY CRETY NO COARHEHKID C KCEHOHOBONR 0YroR.

ONnA Boex WCTOYMHUEDS OorsHsl DeTe NOGQoSpakel NoOXoRAWWe DHNETRE ANA SCNabnesns CUNbHoro
UMTOTOKCHYHOrD YO B nanyyenmna.

CNexTp MaMepRIinT Yepes KPBIWKY GNA NAACTHHBl TORD #e THNA, 4TO MCNOoNBIYINT B IKCNEPHMEHTE.

CnesTn, AaperdcTpHpoEaHHBIR ¢ PHNETPaMKE MM DUNETPVIOWHMK 3dperkTamy obopyaoBaHKa, He
OOM#HEH CHNLHO OTNWYATLCA OT CTAHOAPTHONS AHEBHOID CEETA B COOTRETCTEHM C [2].

Mpsren CNeRTRaNEHOTS DACNDEOENEHAA HWANYHEHKA CONMHEYHOrD HMWTATORE,  WCNOoNBIYEMOTD Ha
NOOTEESDMOAMMWUEN cTagun in vitro 3T3 NRU Tecta Ha QoToTOKCHYHOCTE, NPHMBEOEH Ha pUCyHEE 1.

Wanyuenue (MBT/cm®)
100
1

YhB WA . BroWmeli ceet

0,1 f';’%

NEMNE NONHOrD conHesdHora cnekrpa 500, © grmeal sanHel 2295 Hm

/ + HZ-chyneTp
0,01 --—/ AEMNE NONHOG ConHesHORa cnerktpa 500, © anieol eonHel 2320 Hm
] + Hi-hune=Tp

| MEMIE MONHORD condesHong cnekrpa 500, © grmsol sonHel 2320 Hm;
‘)' C HpBIWkaR ot 98-myHoHHOro nnadwara + Hl-gwnetp
0001 |? | i I | | T T
240 200 350 400 450 G003 420 G00 630 700

AnKHa BONHBL, HM
Pucyrork 1-CnawTpaneHoe pEcnpagenaHie BanyHasns CONHEYHorD MM TaTopa

5.1.2 JoaumeTtpua

WHTEHCHEHOCTE CEETA (0BNYYeHWA) NRPOBEDST NEped KANLLIM JKCNEPUMEHTOM Ha DOTOTORCHYHOCTh
C MCNONLI0BAHHWEM COOTEETCTEYMILEND WHPOKOOWANAIOHHONS YO -WiMepdTend. MHTeHCHBHOCTE JOMHHA
HAMEPATLCA YEPE3 TOT ME TN KPbIWKY S6-NyHoqHOro NNadweTa, KoTopsi@ By0eT Wonons3osaTtscq B
ICnepuMedTe. YO-waMepuTene Jonsesd ObiTe OTHANAGDOBRAH ONA WCOTOGYHMEA. XapakTepdcTaid Y-
HAMEBDHTENA  O0N%HbL OuiTe NDOREREHE, ANA 3TOR LSk DEKOMEMOYETCA  WCNONBI0BATE  BTOQOM,
CTAHOAPTHEIA YD -HIMEDUTENE TOMND ¥ME THNE © WOEHTWYHOW KANKMODOoBKOH [HANPHMED, CNEKTRORaAaWOMETR).

Ooay obnyqesda BeliBHpaioT TakwM obpaiok, YTobsl BebpadHas Ao3a He Seina onacHa gNA KNeToK, HO
B TOHE BpemA Dwina OOCTATOYME ONA WHWLHHPORBAHMHA CTAHAARTHEY DOTOTOKCHHMOR. Bpema 3HCNoauyue
BRYMCOAKT No @opsayne {1).
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Ho3a obnyyenus (dx/cm2) x 1000
OCBelWEeHHOCTb (MBT,/cM2) X 60

{(MUH) = (10x = 1BTcex) (1)

Mpumep-Ona knemox Balb/e 3T3 doza a 5§ ,ﬂm.r’::u‘! (uamepenHas & Y& A cnesmpe) GLina
anpedenska, KaKk HeMoKcUYHaR U JocmamoyYyHan ona cmuMynayul omomokcudeckol peaktjuu,
dna docmusenun 5 Owics’ @ mevenue 50 MuN, uanyvewue domwwo cocmaenams 1,7 MBmicm’,
pucyHoK 2.

HMaHecnocobHOCTE KNeToX

120+ 5 [/om’

100 |

804

60

40

20

D T 1 1T 17T 177 LI R R N B | 1 I T
C 50 100 150 200

Bpema obnyueHusA

I||I|II||I|III'\«.I.-I|||

FuoyH ol 2-YyecTenTansHocTs knator Balb'c 3T3 & obny4edun (8 guanaioqs ¥pa)

5.2 ¥YocnoepMA NpoBeaeHHA JKCNEPHMEHTS

5.2.1 KoHueHTRaUMK HconeayemMibIX BELeCTE

Oonwer GeiTe ONPELENeH JHaNa30H KOHUEHTPAUMA WCCNedyemors BELEeCTEa B NPHUCYTCTEEK (+lrr) 1 B
OTCYTCTEWMA (=T coeTa.

PeromeddyeTcA oNPedendTe pAcTEOPHMMOCTE B HaYane JkcnepumedTta v Ha 60 mdHyTe {Wnu =a To
ppeMA 0GpalboTed, KOTORoEe BYAET WCNONL3A0BATLCA), TAK KAK pPACTROPWMOCTE MOMET WAMEHATBECA BO
BEEMEHK M B TEHEHWE IKCNTIMULMH.

Utobe wabemaTe TOECHYHOCTH, BblILIBAEMON KCTPeManbHeME avadgrmamu pH, pH kneTodssx
EYNeTYD © AoGaBneHHsiM KCCNeqyenblis BELLSCTROM OOMHEH HAX0OMTERCA B OWanaiose or 6.5 go 7.8,

Havbonsluan KOHUEHTPAUMA WCCNEdyeMoro BeWweCcTBa QOMKHa COOTRETCTEORATE DHIMONOrHHackin
YCNOBHAK JHCNEDHMEHTE, TO BCTe HeobxoaMMe naberaTe comoTHHECKoro W pH cTpecca.

B 33BACHMOCTA 0T MWMCCNEOyeMOoro BeWecTES MOMET nNoTpefoBaTeCA OUeHEa ApyiMx  DHanio—
HHMHYECKHE CBOACTE, KaKk DakTopoR, NUMHATHEYIOWWE BoICOKME KOHLEHTDE WM.

ManopacTeOpHMEE BEWECTES, KOTODBE HE RENANTCA TOKCHYHBIMKM B KOHUEHTDAUWAX B TodHEe
HACHLILLEHAA, SONAHHE GbiTe HCCNEL0BAHL NPH MAKCHMANEHD OOCTHKMMBIX EOHLEHTDALMAK.
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Cneayver waleraTe BnINaQeHMA @ OCA0OE XHMAYECKOrD BeWEecTEa npW Modol  KoHUSHTRauM KA.
Makcrmane-as KEoHUEHTPALWA  WCCHeayeMoro BellecTea e  Joisda  npessiwate 1000 merfwan;
OCMOTHHYECKAA KOHUGHTRALUWMA HE OCN#MHE NPpeBbiwaTe 10 MMoNe. MononesyioT recsMeTpHHecky o cepiik
PAIBENEHHR H3 BOCEMA KOHLUEHTRAUMA HCCNe8ayeoro BELEcTES C NOCTOAHHBIM (DakToponM paibaBneH A,

Ecnd cyllecTayioT JaHHLIE (M3 SEChepHUMeHTa No ONpemeneHHss GUanasola), 4T0 WCconegyemos
BEWECTED HE ABRNASTCA WWTOTOKCHYHEIM BANOTE 40 NOPOrOBOH KOHUEHTPAWMK B TEMHOTE (=11}, HO BRICOKD
UHTOTOKCHYHD NpK obnydeHdd [+Ir), gHanaiosdsl KoHLeMTRagke, Bubpadseie ana (+im) wocnegosaHEn,
MOMYT OTAMYATECA OT BebpandEs B (-} MccnedoBalky QnNa BoINCOHEHKA TpebosaxvA of agerkBaTHoM
HEYECTREE OaHHEX,

5.2.2 KOHTPONLHBLIE IKCNEPHMEHTE

5.2.21 YyBCTEMTENLHOCTE KNETOK K oDAyYeHHD, YCTAHOBNEHHAA HA OCHOBE NWTEPATYPHLIX
AAHHBIX

KneTd HeofXoodmo  perynapHs NpoBepATe (B0 BREMA  KEwOO0ro MATOrRD Nepecenal Ha s
UYBCTEBMTENBEHOCTE K WCTOMMHMEY CBEETA  NyTes CUeHHM WX HMMZHECnocCOHOCTH  Nocne  3ECno3uuMK
poapacTalwMy  ooa chnysedda. JonsHel GeTe WCRoNBEI0BAHE 003kl OBNYHeHHA, BEMICYER YPOBHM,
IHAYMTENEHD NDEBLIUMOLKME Te, HOTOPRIE MPWMEHANKMGE B X008 akcnepdmedta. dadHsie 003k NErko
ONDEZENRIOTCA HAMEDEHHAMKE ¥ P YaCcTH HCTONHWES CBETA.

KneTk puiCceRa0T C MNOTHOCTR, Kak B in wiing 3T3 NREU tecTe Ha DOTOTOKCHMHOCTE M 0DNy4aoT Ha
CRegywWHAd  AcHeE  KNeToddan  ®WadecnocofHocTE  3aTesd  ONpenenaeTed  CnycTd  odud  JeHs o
HENONEICEAHMEM TECTA MO NOMOWEeHKD  HeATPaNEHOro  kpacHoro.  JonmHo  OeiTe NOKE3AH0, YTO
HAUBONLWEeR PeIyNETHPVIOWEN HELMTOTOKCHSHON 003k (HanpUMep. B NogTeepwaanwLen cTagun: 5 Deicu”
Y& A) ACCTATOYHO ANS KOPPEKTHOW KNaccHpUEaUWi cTAHOAPTHOM BELWLBCTES .

5.2.2.2 YyBCTEWTENLHOCTEL K GONYYEHWHIO, NPOBEPKA TEEYLLErD TECTA

Heobxogumo NpOBECTH  KEYECTREHHYHD OUWBHEY, GCOKM  OTHOWEHWE HeobnyYeHHeR  KNeToK K
PACTROPWTENKD B KOHTRONE Nokaiwi@aeT wuasecnocobnocTe Gonee B0 % no cpasseHMio ¢ HeolnyyeHHoN
Ky METYRON.

5.2.2.3 MuaHecnocoOHOCTE KOHTPOMNA © PACTEOPHTENEM

AbconoTHaa onTuueckas NNOTHOCTE (ODsaoneru) HEWTRANLHOMNS KDACHOND, JIKCTRArMpoEaHHorD M3
HOHTPONEHOMG PACTEOPE, NOKAIMEAET, BLIPOCTKM MW 1x10° KNeTkH Ha AYERKy, C HOPMANEHLIM BOEMEHENM
YOBOEHKA BO BPEMA OEYXOHEEHOMD IECNEPHMEHRTA. TECT HEoDXOoOHM0O OUEHKTE N0 KPWTERHAM BXOOHOMD
KOMTRONA, 2cnu cpeauan 0D sy HeobnyyeHHoro KoHTpONA cocTaesnaer = 0.4,

5.2.2.4 NMonoMnTensHLIA KOHTPONE

BelwecTeo © MIBECTHLIMH @OTOTOKCHHYECKMMK CROHCTEAMK A0MHKHO BalTe MCCNENOEAHD NADANNENLHD
B EA¥OoM in vitro 3T3 MREU Tecte Ha @OTOTOKCWYHOCTE. PEKOMEMOYETCA HCNONBEIOEATE XNOPRPOMaIAH
(CRZ).

CFPZ vcocnedopand B cTaqdapTHOM NpoToRone @ in vitro 3T3 NEU TecTe Ha @oToTOKCHYHOCTE. Bisin
ONpELEneH CNegyiowHd ¥DUTepHA BXOOQHOMD KoHTpona. chnyseHHsld CEZ (+lr) IC., = ot 0,1 ao 2,0 saxrisn,
HeolnysaHHslil CPZ (I} 10 = ot 7.0 go 2000 mermn. ®axktop ofnyvenna (PIF) gonwed Gwme Sonobwe
LIBCTI.

Opyrde GoTOTORCHYHEE BEWESCTED, OTHOCALWMECA K TOMY e XHMAYECKOMY ENAcCy WM NOKA3aTenam
PACTEODWMEAOCTIA, YTO W BRWEBCTED, NOONEHA0es OUEHEE, MOMYT WCNoNe30BaTeECA ONA NapannensHorn
MONOKKTENBHOMD KOHTDROMA BMECTS XNOPNPOAMaIMHa.

5.3 BuinonHeHWe JKCnapHMeHTa

534 NeperpiA geHk

Mosectite no 100 MKN NHTATENEHOR CPEaObl B NepipepriHbEe SYeiEl 96-nNyHOYHonD nnadweTa
MHEpOTMTpaTOpa. B OCTABWMKECA NYHKW NOMECTWTE No 100 MEN kNeToYHoR cycnedark no 1x10% kneToxian B
nuTaTensHod cpege {(pasHo 1x10" snetoknyeka). Ons sasooi CepMM KOHUBHTPaUWK WCCNedyesors
BELWECTEA CNeqyeT NOATOTORMTE MO ABS NAEHWETS, 8 Takke ANA KOHTDONeHOTS TECTa © PACTBORMTENGEM K
MONOKKTENBHOMD KOHTDROMA.

MuegyDadsio &y NeType NpOOon®aEKT B TedeHde 24 4acoB 00 Tex Mop, Noka oHd He oSpazyvioT
nonyHenpepsiadsid - mosocnod.  Jaddel  vHeyBauuoddeR - neplrod  No3ponsseT Woions3acBaTth
BOCCTAHOBNEHHE KNETOK, AOME3MK W IKCNOHEHLWANBHBIR pOCT.

5.3.2 Bropol geHe

Mocne wukyBaywWy cNegyeT oTAenWTe KNeTEW OT NWTATeNeEHoN Coeqsl 1 TIWaTensHo NRPoMET: 150 MKn
GydepHoro pacTeopa, HoMonNedyeMors AnA WekySaund. Jobaoete 100 wmen Sychepa, cogepmallert
HECDXOOHMYI0 KOHUEHTDAUKMIO WCCMedyemMore BeWEcTEa WA PacTEOpHATENA. MononesyHTe BOCEMb
PARATHYHEIX KOHLEHTDAWKA noocnegyemoro eewectea. MHeyDnpydTe KNeTkM C MConedyeMbiM BeLecTeomM B
TEMHOTE B TEYEHHE 50 MUHYT.

&
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Ma opyx nnadweTon, NEWIoTOBNEHHER QNA KAMG0H CEpMK KOHULEHTRALMA MCCNedyemMoro BEWEcTea K
KOHTpONLHOro TecTa, BubvpaeTcA chyqaikiein o0pasom 00WH. GNA onpegensHus LMTOTOoRCHYHOCTH (=)
[HANPWMED, KOHTPONBHLIA  ONAMWeT), W o0dd (MNadWeT  WCCcnNenoBadKa)l  OnA onpejensqis
POTOUWMTOTORCHYHOCTH [+r).

Ana npopegedna +lrr akcnoakuui, etk cGnydaT Npe KoMHaTHCOR Temnepatype B8 Tededue 50
MAHYT Y2023 EpbiWEY SB-MyHOYHOMND MNAHWEeTa HaWGonbweld ool obnyYeHrs, KOTOpRas He SENAeTCH
UWTOTOKCHYHOR. CnedyeT BeOepwaTe HeoDnyYeHHBE NMNadweTe (=Irr) npd KoMHATHOR TesMnepaType B
TeMHoTe 8 Tedesue S0 MUH (BDemMA JKCTICIMUMA CaaTa).

Heobxoguso OTOENWTE TECTORKA PacTROp W OBaWOsl TWATENEHO MPoMBTe 150 wMen GydepHoro
pRCTEODE, WCNONLIYEMOrD NDM HEEYSAUWK, HO HE COOepMallers Wocnegyemos Bewectec. Cnegyer
OTOENHTE BYdDEep ¢ NHTATENLHOR CPeaor W HHEYDHPORATE B TEYeHKWe oT 18 go 22 yacoe.

5.3.3 TpeTni aoHe

5.3.31 MUKpOCHONHYECKAA OLEHKa

B kneTkax Heodxogwmo WCCNEOcBaTh DAa3BMTHE, sOopdonordss W WENOCTHOCTE MOMOCNOA ©
HETNCMNEA0BAHHEM (ai0BO-KOHTDACTHOR MUKPOCKOMAW. MaMeHEHHA B KNeTOMHOR Mophonorii i ABNe s
KNETOMHONS pOcTa OonHE: BelTe JachMKCH PORaHE.

5.3.3.2 TecT Ha 3aXBaT HERTPANLHOMD KPACHOTD

Crnegyer npoMeTe netem 150 men Tennoro OydoepHoro pacTeopa, akkypaTHe CNATE MPOMEBSYHEIR
pactaog, oobapdTe 100 MEN B KOMUEHTRaUWH S0 MECMN HedTpanesoro epacHore (MR} (3-amuuo-7-
OHMETANEMAHO-2-MaTIUNgeHaane rigposnopug, HoMep EC 209-035-8, womep CAS 553-24-2, C| 50040) B
cpedy De3 CLIBODOTEM W DbIQEDHMEaTE B TedeHne Tpex Jacop. [Mocne KHEySauWs HEoGXoOWMMo YOanKTe
cpegy MR W npoMmeTe kneTkd 150 mkn Gydoepuoro pacteopa, 3ated oThWNeTPORATE W yOANWTE
HI0EITOHHEIA Dy epHsEld pPACTEOPD NPOMOKIHAEM HMH UEHTRUEYTHDOBaH BER.

Crnegyer aobaeuTe Todwo 150 sen gecopbupyiowere MR ceesenpuroToBnedqore pactecpa (48
yacren sogel + 50 yacTel ataHona + oQHyY YacTe YECYCHOM KACNOTE).

Heobxoguso akkypaTHo BCTPAXWBATE NNAHWET 8 Kadanse 8 Tededue 10 suHyT 0o Tex nog, noka NR
HE IKCTRAMMDYETCR M3 KNETOK ¥ HE ODpaIyeT romoreHHbLIR pacTeop.

3aTemM NpoBoOAT HIMEDEHMEe ONTHYeCckoh NNoTHoOCTK akcTpakTa MR npu 540 um B cnexTpodoTomeTpe,
HCTNOMNEAYA NYCTEE AYEEN, KaK KOHTROMNG,

6 JaHHbIe

6.1 KayecTEo W KONWYECTED AaHHBIX

JECMNEPHMEHTANBHEE  JaHHEE O0MMHE NOIBCNATE NPOBOOWTE JHAYHMBIR aHaNWM: J0033-0TBET,
NONYYeHHBIA B NPHCYTCTEMM W OTCYTCTEWMM ODNYYEHHA, W, @CNd BOIMOMHD, KOHUEHTDALWA HCCNegyeMoro
PEWECTREA, NPW KOTOPOH ENETOMHAaA MMIHECNOCOBHOCTE, cHwaeTceA ao S0 % (ICi). Ecne obHapysena
UMTOTOKCHMYHOCTE, TO W OHANA30H KOHUEHTRAUMER, W War WHOMBWOYANLHLE KOHUSHTEALMA  O0MHHE
YCTAHABNKMBATLCA Takdm o0paicm, 4Tobel KpHEAA COOTEETCTROBANG IKCNEDHMEHTANLHbIM JaAHHEIM.

Kak ona SBHO NoNoMHTENLBHBIX, TAK 4 ANA ABHG OTPUUATENBHBIX BE3YNETATOR GCHOBHOH JHCMEDMMET,
NoAOSpHHBARMBIR OOHMM MM HECKONBEMMKA JKCNEPUMEHTAMI Mo NoAGopY O4anasoHa 0oa, MoseT ObiTe
OOCTATOYHLIM.

COMHMTENEHBIE, NOMPaHAYHBIE MM HEYETEAE DEe3yNETaTk JOMEHL BblTe PaIbACHEHSL B GAanEHERWeM
Hecnegosankdd. B nogobHelx chyHaax, OONMHO GbiTe PACCMOTDEHD WAMBHEHHE IKCNERUMEHTANEHBX
YENOBAR,  JHCNEPHMEHTANBHLIE YCMOBWA, KOTOPBIE MOMYT GbiTe  H3MEHEHBL, BRIMIOHAOT  QUANS30H
KOHUEHTDALMA, NpeauEkySalMoHHos BReMA, BpEMA IKCNoIMUWH obnyderns. MeHbWLee Bpema IKCNo3HUHA
MOKET BbiTe HEOBXOAKMS ONA HECTABMNEHEEX B BOOE BEWECTE.

6.2 OueHEa pe3ynNbLTATOBE

[Ang BOIMOKHOCTH OUEHEM PEIYNLTATOR MOMyT BbiTh BeMUCNEH:M DoToceHCHEUNHIMPYIDWWMA daskTop
oGnyqeHa (PIF} unk cpeaMui adderT obnysedda (MPE).

Ons pacdeTa Mep HOTOTORCHYHOCTH HAGOD QWUCKDETHEIX BENHYKH IAEMCHMOCTA 033—0TBET QO#eH
ObiTe  annporCHMHMpOBaH COOTEETCTEYIOLWENR HENPePBIBHOR KpKBcKk goaa-oTeeT. MNogbop kKpweod ana
LAHHB YACTO BRINOMNHASTCA HENKMHEAHEIM DETPECCHOHHEIM aHaNKacK. Ang oueHK BNnaHMa paaqocBpaiua

DAMHHLIX HA NOOoOPaMHYI0 KDHEYID PENOMEHTYETCA NPOBOOMTE NPOUESYDY CTYNEHYATOND Nepexoaa.
PoToceHcHBHNWanpyoWwH i darTop obnyyerna (PIF) paccunTeieaeTca no dopsyne (2],

- IC., (- 1rr)

(2)
IC, (+1rr)’
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Ecnu nokasaTens /Cpy B NPHCYTCTEMIA WNK OTCYTCTEMH CBETAa HEe MOMeT DblTe BeIMHCNEH, To 408
WCCNEQyEesoro BeWecTea He MomeT OwTe onpegenad PIF. Cpeauwi addert obnyserwa (MPE) ccxoBan Ha
CRABHEHWH NOoMHBLIR KPpUBRE Joaa—0oTeeT. O} ONpeAenfeTos Kak CcReHeRIBSWeHHOE IHAYEHKE 13
MNEEnCcTABMTENEHOR BelBOpKM 3HaYeHHi doToadderTa (3).

Z w PE |

MPE = = ’ (3)

i
>

ToToaddert PE. ans niobold koHUEBHTRpaUWK C ONpEgenseTor, kay npolaeegedne adupesta oTeeta
RE w apdexta goaw DE, Hanpumep, FPE, = RE.=DE,. Zdbdest oTBETa ONpegenseTon, kak paivkua
ey aduperTami, HabniofaeMsMd B NDWCYTCTEWA W OTCYTCTBKMKM CBETA, Hanpumep, RE. = B (-lm) -
BEpi+lrer). 3chdpent 0odkl paccHWTLIBAETCA NO dhopryne (4).

£
DE | = ,5_:: | (4)
— 41

-

C

rae CF npenctasnfeT IKBUBATNSHTHYIO HOHUEBHTRAUWK, HANDHMED, KOHUEHTPaUWKS, NPK KOTapoR aTeaT +r
pageH oTEETY —=Irr NpK EoHUeHTpaLke C.

Ecnkm C° we moweT DuoiTe OonpedeneHda, [OCKONbEY BeNYUHLl OTREETOR Ha  Epueci  +lr
CHCTEMATHYECKH BRIWE WM HAMe, den Rol-lir) oddberT ooasl N@MEMKM3STCA 33 ey, Beconoi
KOMPOHUWEHT W, D3ETCH MO MEKCHMaNsHOH BENHYHHE OTEETA, HanpuMep, w, = MAX [R{+Irm), K-lr)}. CeTea
HOHUEHTpaUWR O ewbpara Takdm obpaszomM, 470 OOWHAKOBOE KONWHECTES TOMEK NoNajgant B kamdolid
WMHTEREAMN KEOHUSHTPAUKE, CNpenened by BEMHYUMHaMe KOHLEHTPAUMK B 3KCnepysMedTe. Buiddonedne MPE
OMPAHKHEHD MAKCHMANBHBIMA BENHHHHAMA HOHUSHTRAUME, NPK KOTODLIX, K3K MAHAMYM, O0Ha 43 OBy
HEWBEIX NPEICTABNRET BENWMHWHY OTBETA, Kak mdadumyn, 10 3%, Ecnd gadHan MakcHManeHas KoHUeHTpaunA
BLLWE, Y8t HarDoNeEWan KoHLEHTDaWWA, HCNoNE3YeMan B +m akcnepysenTe, 0CTaTodHanA YacTl +r Kpueoi
YOTAHABRMMBAETCA Ha aenksHe oTeeta «Dx. B 3aBMCHMOCTA OT Toro, Gonbwe nd Saktop MPE, dem
pxBpanHan noporoean  eEnvdada (MPE=0,15)  ane HeT, BeWecTED  ENacCHuuMpyeTch, kak
DOTOTOKCHYECKOE .

6.3 MHTepnpeTaLMA pelynLTaros

Ha ocHOBaHMK KOHTRPONEHOND TECTa Wocnedyemos sewecTeo ¢ PIF<Z nnk MPE<(,1 onpegenamT Kak
uHeoTOTORCHYHOE: . PIF>2 Wnn <5 Wi MPE=01 vnK =015 CHMTamT kak «BoassosH0 DoTOTOKCHYHOE R, |
PIF=5 uni MPE>D, 15 cunTamT «fOToTORCHYHEIRM .

Ona nmecboil naGoparopydu, BRNepBERIE NPOBOASWER OaHHOE WoCnegosadde, 00 WCCnenoBaHua
TECTORBL BEWECTE HA POTOTOKCHYHOCTE J0NMHE DeiTe NPOTECTWDOBAHL CTAHOADTHEE BELLECTED,
npHeeneHHsle B8 Tagnde 1. BenwdwHe: PIF W MPE gonsHel DuiTe ONMAIEKM K BEMNAYHAHAM, YEIIAHHL B
Tabnuaue 1.

Tabnuvua 1=-CTangapTHee BELUECTES

KArPMYBC ROl HAMMEHOBEHH & E';:“EIE:Z Haomep CAS BiF MPE iﬁ:’:iﬁ::x Pactmopur ene
AMWOZAROH 243200 19774-824 | =325 | 02054 ggg | rasen
Enonposa e EIII-]’[!‘I-q G8-09-0 =144 0,33-0,63 309 Hea Sradan
HopdnokcagnH P 74-614-4 TOARE-96-7 =716 0,34-0.90 316HM ALBTOHUTREMN
AHTREUEH [204-371-0 120127 =185 0,19-0.81 A56 HmM ALBTOHUTREMN
F IpoToNopEypHH, NEyHETPHEERINE 56-01 55  G0065-01-5 =453 0.54-0.74 402 Hra draHan
[MMEcTHOWMH TO0G-35-1 HET 0.05-0,10 211 Hm Bona
22 uecuetneBuel3 A8 bonzand  7oaoa | 107 | omoons | 2P | srauen
ToMnopdheHnn 317 Hm
&
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! PacTeopaTEns TAKES MCNON=3VET GRe onpegsnedns afcopbuyumn

6.4 MuTepnpeTauna gaHHBIX

Ecnu oTOTORCHHECKHA 2dderT HabnoOaeTcA TOMNEKD NPH BEICOKME HWCCNegyembly KOHUSHTRALKAX
[OCOGeHHD ONA BEWEeCTE, PAcTEODHMBIX B BOOE), ONA OUSHEM BOIOERCTEMA MOMYT MOHM3gobWTLCH
QONONHATENBHLIE WCCNEdoBaHWA, OHA  MOTYT BEMKYaTe B cefa Jadde o KomdoR abocopbumd o
AKEYMYNALMK BEWECTES B KOWE WHNH JAHHEES OPYTHY HCCNedoBaHWA, HanouMen, in Vit TecTUpOBaHKE
BELWECTREA HA KOME MHBOTHEX WK YENOBeKa, WNH KOKHEX MODEenax.

Ecnd TOKCHYHOCTE HE NpoRanfaeTca (i W =Ir) @ eCchK NNoxXas pacTEOPUMOCTE OrpasHdY4aacT
KOHUEHTDAUMA, KOTODbLIE MOMYT BblTh MCCNENoBEaHE, TOTEA O3HHER JHCNEPHUMEHT HE NOOXOOHT I8 QaHHoM
BEWECTEE W OOMNEHs DETE NPOBEOeHEl NOATEEDHIAKNWHE HCCNEd0BAHWA © HCNONBIOBEAHWMENM OPYToR
MOQENN.

7 MogroToBka oT4eTA

7.1 OTyeT o NpoBEEOEHWH HCCNEOOBAHWA

OT4ET O NPOBeLEHHK MCCNeZoBaHKA JOMHMEH COQepMaTE CReqyoWyi KHBODMaU Mo

Hccocnegyemoe BelecTEO:

~HOBHTWPWEALMOHHEE NaHHEBE, HAMMEHOBAHWE KNACcCa BEWECcTE, Havmedopadde no IUPAC, wowmep
CAS (ecni HaBaCTHO),

«fprandecKKe CEOMCTEA, YHCTOTA,

-PHINKO—XAMASECKHE CRORCTRE, MMEIOWIME IHASEHHE MPA NEOBESEHHH JKCNEDWUMEHTS,

B B MREE AGCopEUMOMHBIR CNeETR,

SHCTOMMHMBEOCTE W DOTOYCTOHYHBICTE (80N HIBECTHD).

PacTeopuTens:

-SBOCHOBAHWE BulDopa pacTEODHTENR,

-pACTRODHMOCTE HCCNEaYeMors BEWECTEa B JaHHOM PAcTROpHTENE,

-COOEMKAHKE PACTEODHUTENA B TECTOROW cpaae.

KneTiu:

“THIM W HCTOMHMAE KNeToR,

-OTCYTCTEME MHKOMMNAIMbI,

~KONMWHBCTED KNETOYHBN Naccamel. ecny HIBECTHD,

-KNETONHAA  YYBCTEWTENBHOCTE K OGNyHeHKrs, OnNpedencHHas ¢ noMowes  ofopyaceadus,
HCNCNE3YEMoro B in vitro 3T3 NEU TecTe Ha oToTORCHYHOCTL.

¥Yonoawna npopegeHMA JKCAERPUMENTE, MHEKYBauMa oo 1 nocne oopaboTen:

~THIM W COCTAB CRadbl KyMaTY Pk,

SNCMOBHA MHEYSaUMH (KoHUeHTRauKA CO0;, TEMNepaTypa, BNasHoCTE),

“NPOOCNHHTENEHOCTE MHEYDauMK (00 KW nocne obpaGoTrKk).

YenoBWA NpoBReAEHMA 3KCREpUMaHTa, 06paboTha XMMHYBCHHM BRLLECTEBOM!

NordHeckos  ODOCHOBAHKME  BEIDOPa  KOHUEHTPAUWA  WCCNenyemoro  XMMHYeCcsors BelecToa,
HCTNOMNEAYERMOrS B NPAUCYTCTBHA W OTCYTCTERI OENyYeHHa,

-B CMY4aEe OrpaHW4eHHOR DACTEODWMOCTH WMCCNedyeMorns BEWEcTEa KW OTCYTCTEMK LMTOTORCHHYHOCTI!
nordHeckos obOCHOBIHKE GNA MCNONEI0BAHKA DONes BECORAX KOHLEHTRALMA,

“THN W COCTAR Cpegkl (conAoh BydepHui pacTaop),

NPOOCITHRTENEHOCTE KMMHYECKDR oOpatoTim.

YenoBwA NpoBaAsHHA IKCNEpMMEHTa, obnyYyaHHa:

“MorHHeckos OGOCHOBAHWE BeICOPa HCTOYHWKS CRETA,

NPOMIB0ANTENE M TAN ACTONHWED CBETA W PAdWOMETDa,

-CAEKTRANEHBIE XADAKTEPHCTHEM MANYYEHHA MCTOMHKKS CaaTa;

“NPONYCEHAA W NOMOWATENEHAA CNOCOGHOCTE MCNONEIVEM BIX HUNLTROR,

-XAPAKTEPHCTHEN DAOMOMETDA, ONWCAHKME NEOUE0YDE KANHGpOoBkKA;

-PACCTOAHME MEMTY HCTOYHHKOM CEBETA W TECTORBOH CHOTEMOM,

A MANYYEHAE HA JaHHOM DaCCTORHWA, MBTICM®:

MPOOoMEHTENLHOCTE IHCMOIMLMA Y BBKOWMOrD CBETA;

-poaa ¥ A (ofnysenve * spama), Ow/cm’.

-TEMNERATYLA KNETOHHOR EVNLTYDE B0 BPEMR OBNYSEHMA W KNETOYHOR KyNbTYpbRlL, NapannensHo
COOGDHALLEACA B TEMHOTE,

9
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YenoBMA NpoBeOeHHA IKCNEDHMEHTA, TECT HA MHIHECNOCODHOCTE © HEATPANLHEIM KDACH LIM:

~COCTAR Cpegqbl HERTPaNLHOMD KPacHomno,

~NOO0MEMTENBHOCTE MHEYGaLMY HEATRANBHOMS KECHOND,

“HHEYDALUWOHHBIE YCNOBUA [KOHUEHTRaUWA CO,, TEMNepaTypa, BENaMHOCTE],

-YCNOBKA IKCTRAKLMA HERTPANBHOMD KPACHOMD [BKCTRAreHT, NEpoacmMTeNsHOCTE ),

=ANKMHA BOAHE ONA CHesTRoMOTOMETRHYECKOD HAMEPEHHA ONTHYECKON NAOTHOCTH HEATRANLHOrD
KEACHOMD,

~BTOpaA ONKHA BONHE (CTAHGARTHAEA), NpH HeoBX00rMOcTH,

~COOERHAHWE PEIYNLTATOR CHEKTROQROTOMETDMA, NP HEoBXOOMMOCTIA.

PeaynLTarki:

“KNETOYHAA HHIHECNOCOOHOCTE NEW KERO0R KOHUEHTDAUWMK KCCNeQyeMoro BeLecTEa, BuIDaMeHHaA B
NPEOUEHTax o7 CPEOHENS 3IHAYeHMA  MWaHecnocobHOCTH B NapannensHbly KOHTDONbHLIX  TecTax o
PACTEOPMTENEA,

“KPUBLIE EOHUEHTRAUWMA-OTEET (KOHUSHTPAUWMA SEWEeCTEa B JA8WCHMOCTH 0T COOTBeTCTEYILWEH
HASTOUHON MUAHBCNOCOOHOCTIA ), NONYYHEHHBIE B NADENNENeHEE + 1T W <|iT 3ECnepuMeHTax;

“AHANKA KPHBRIX KOHLEHTRAUWA-OTEET, BCnd BOIMONHD, DACYeT IHade i [y [+Irm) W 1C;(-lrr);

“CRABHEHWE OBYX KDHBEX KOHUEHTRAUWA-OTEET, NONYHEHHEX B NDWCYTCTERH M OTCYTCTEHK O8NyYeHMA
NYTEM BHHCIERMA rHribupyowero dakTopa obnyqesra (FIF) wne cpegrers adugerTa obnydenns (MPE),

~KPMTEDHA NDHEMNEMOCTA PEIYNETATOR, NAPANNENsEHLIR KOHTROMNEHBIR TECT & PaCTRODHTENEM,

=ABCOMNOTHAAR  MHAHBCNOCODHOCTE  (ONTHYBCKAA MNOTHOCTE JHCTRAKTa HEWTRanBHOrD  KpacHors)
OEMNYYEHHEL ¥ HEOBNYYEHHBIX KNETOR,

“NATEPATYPHBIE OTPUUATENBHEIE AAHHENS W DAHHLIE KOHTPOMBHOMS TECTA & DACTBORUTENSM, SpaqHHe
IHAYEHAA W CTAHOAPTHEIE OTENOHEHWA,

“KPMTEDAR NDWEMNEMOCTI PEIYNETATOR, NADENNENEREIR NONOKHTENLHLIA KOHTRONEHBR TECT,

ICegl*lrey u IC (-l 1 PIFMPE noncHnTensHon K0MTRoNsHONs BRWecTED;

“MUTEQATYPHBIE MNONOKWTENLHEIE JaHHBIE OOA KOHTPoONeHOrD BewecTea: O+l W (Csol-lrr) W
PIFIMPE, cpegHHe IH3YEHHA W CTAMOAPTHEE OTENOHEHHA.

OGcywaeHHe pelynbTaToOR,

Bhigoaki.
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