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MpeanucnoBue

Llenn, OCHOBHbIE NPWUHUMMbLI U NOPSAOK NPoBeAeHUs PaboT MO MEXroCyAapCTBEHHOM CTaHaapTusauuu
ycraHoeneHbl B FTOCT 1.0—92 «MexxrocynapcrBeHHas cuctema craHgaptusaumn. OCHOBHbIE MONOXEHNUS» U
FOCT 1.2—2009 «MexrocyaapcTBeHHas cucreMa craHgaptu3auuu. CTaHaapTbl MEXrocyAapCTBEHHbIE,
npasuna M pekoMeHZauun No MEeXTOCYAapCTBEHHOW cTaHaapTu3auuu. MNpaBuna pas3paboTku, NPUHATUSA,
NpUMeHeHns1, 0GHOBNEHUSA U OTMEHBI»

CBepgeHus O cTaHaapTe

1 MOArOTOBNEH denepanbHbiM GOMKETHBIM  YYPEXOAEHUMEM 34paBOOXpPaHEHUs «Poccuiickuii
perucTp noTeHUManbHO OMaCHbIX XUMUYECKMX U Ouonormyeckmx Belwlects» deaepanbHoit cnyxdbl no
Haasopy B cchepe 3awmThl Npae notpebutenein n Gnarononyunst yenoeeka (PEY3 «Poccuiickuii peructp
NOTeHUManbLHO ONaCHbLIX XMMUYECKMX n Buonornyecknx seLlects» PocnotpebHaasopa),

deaeparbHbIM  FOCYAapCTBEHHbIM  YHWUTApHbIM  MpeanpuaTMeM  «BCepoCCUiicKWiA  Hay4yHo-
uccnefoBaTenibCkUiA LEHTP CTaHAapTu3auuu, uHdoOpmaumum U cepTuduKauuu Cbipbs, MaTepuanoe U
BewecTBy (Pryrn «BHALCMB»)

2 BHECEH deaepanbHbiM areHTCTBOM MO TEXHUYECKOMY PErySIMPOBaHUIO U METPONOrUU

3 MPUHAT MexrocygapCTBEHHbIM COBETOM MO CTaHAapTu3auuu, MeTponoruM u ceptudukauum
(npotokon o1 18 okTAOpsa 2013 r. Ne 60-IT)

3a NpUHATME NPOronocoBanu:

KpaTtkoe Kop cTpaHbl no MK CokpalleHHoe HauMeHoBaHne
HauMeHoBaHuWe (MCO 3166) 004 — 97 HaLWoHarbHOro opraHa no
cTpaHbl no MK cTaHfjapTusauum

(MCO 3166) 004 — 97
ApmeHus AM MuHakoHoMuku Pecnybnuku ApMeHus
Benapycb BY Foccrangapt PecnyGnuku Benapycb
Knprusus KG KbiprbiactaHaapt
MonpoBa MD MongoBa-Ctanaapt
Poccusa RU Poccrangaprt
TamxmkucTaH TJ TapkukcTtaHaapT

4 Hactoswmin craHaapT MAEHTMYEH MexayHapoaHoMy aokyMeHTy OECD Test Ne 471:1997 «Bacterial
Reverse Mutation Testy (MyTareHHOCTb: METOAbI OLEHKM 0BpaTHLIX MyTaLMi Ha BakTepusix).

MepeBoa ¢ aHFAMINCKOrO A3bIka (en).

CrteneHb coOTBETCTBUA — uaeHTu4Has (IDT)

5 lMNpukazoM deaepanbHOro areHTCTBa MO TEXHUYECKOMY PEerynupoBaHUIO U METPOSIorMu oT 22
HOs1I6ps 2013 r. Ne 805-ct mexrocyaapcTBeHHbii ctaHaapt FOCT 32376—2013 BBeaeH B AEWCTBME B
KayecTBe HaLUMoHanbHOro ctangapra Poccuickon ®egepauum ¢ 1 asrycra 2014 r.

6 BBE[IEH BMEPBbIE

UHgopmayus 06 uMeHeHUsIX K Hacmoawemy cmaHO0apmy nybnukyemcsi 8 exe200HOM
UHhOpMAaUUOHHOM yKa3damerie «HayuoHanbHble cmaHOapmbl», @ MeKcm Uu3MeHEHUl u ornpaeoKk — 6
©XeMEeCsIHHOM UHOPMaUUOHHOM ykazamene «HayuoHanbHbie cmaHOapmbi». B crydae nepecmompa
(3ameHbl) unu ommeHbl HacmosAwez20 cmaHlapma coomeemcmeyiouiee ysedomneHue 6ydem
onybnuKosaHo 8 EXEeMECSYHOM UHpOPMAaUUOHHOM ykasamesne «HayuoHanbHbie cmaHOapmbiy.
Coomeemcmeyiowas UHhopmayusi, yeeOoMneHue U meKkcmbl pasMewialomes makke 6 UHhoOPMayUuoHHOU
cucmeme obuwezo nonb3osaHust — Ha oguyuansHom calime dedepanbHO20 azeHmemea o MexHU4eCcKoMy
peaynuposaHuio u Memposiozuu e cemu VIHmepHem

© CranpaptuHdopm, 2014

B Poccwuiickont Peaepaumm HaCToAWMK CTAHAAPT HE MOXET OblTb MOMHOCTLIO UMM Y4aCTUYHO
BOCNPOU3BEAEH, TUPAXMUPOBAH U pacnpoOCTpaHeH B kayecTse OoduUUManbHOrO usgaHus 6e3 paspeLueHus
depepanbHOro areHTCTBa N0 TEXHUYECKOMY PEFYNUPOBAHUIO U METPOSIOINK
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BBepeHue

TecT oueHkn 06paTHbIX MyTauui Ha OakTepusx NPOBOAAT HA 3aBMCUMMBbIX OT aMMHOKUCAOT LUTaMMax
Salmonella typhimurium u Escherichia coli Anfi oueHKM TOYKOBbIX MyTauMii, BO3HMKAIOLLWUX BCNeACTBUE
3amMeHbl nap OCHOBaHWI, BCTABKM UMK Aeneuun OAHON UMW HECKOMbKUX nap ocHoBaHuii. MpuHuun metoaa —
onpeaeneHMe 00paTHbIX MyTauMW y uUCCreayeMbiX LUTaMMOB, KOTOPbl€ TMO3BOJSIAIOT MUKPOOPraHmsMam
CMHTE3NPOBaTb HEOGXOAWMYI0O aMMHOKUCIIOTY. PeBepTaHTHble GakTepun BLISIBMISOTCA MO UX CNOCOBHOCTU
pacTu Ha cpeae B OTCYTCTBUE aMUHOKUCHIOTbI, HEODXOAMMON ANs pocTa UCXOAHOTO LWTaMma Bakrepuu.

ToukoBble MyTauMM — nMpPUYMHA MHOTMX TFEeHeTMYeckux 3abonesaHun uyenoseka. Mwmerorcs
ybeauTenbHble AaHHbIE, YTO TOYKOBbLIE MYTALIMKU B OHKOTEHaxX U reHax OnyxoneBom Cyrnpeccum CoMaTu4ecknx
KNETOK BOBIIEYEHbl B MPOLIECC OHKOTEHE3a Yy YENOBEKA M 3KCNEPUMEHTaNbHLIX XUBOTHbLIX. TECT OLEeHKM
obpatHbix MyTauunW Ha OakTepusix He TpebyeT MHOro BpPEMEHW, HeaOpPOron U OTHOCUTESIbHO Nerok B
ucnonHeHun. MHorve TeCT—LUTaMMbl HECYT psii U3MEHEHWi, KOTopble AenaloT ux bonee 4yBCTBUTENbHbLIMU
ANnA BbiIssBNEeHust mytauuii. OHY BKIIOYAIOT: GONbLLYIO YyBCTBUTENLHOCTL NocneaosarensHocten AHK B caiTax
pesepcuu, NOBLILLEHHYIO KIIETOYHYIO NMPOHMLIAEMOCTb, SNMMMUHALMIO cuctem penapauun OHK nnu nosbiweHue
npouecca CKMoHHON K owmbkam penapauun OHK. CneuuduyHOCTb TECT-LUTAMMOB MOXET AaTb NOME3Hylo
MHOPMALMIO MO TUNAM MyTaLUui, MHAYLMPYEMbIX F€HOTOKCUYECKUMM areHToM. HakonneHHble AaHHblie no
pesynbTatam UccnefoBaHUs LUMPOKOTrO CNekTpa CTPYKTYP NOKa3biBaOT BO3MOXHOCTb UCMONb30BAaHUA MeToaa
OuUeHkM obpaTHbIX MyTaumii Ha Oaktepusx. Pa3spaboraHbl MeToAWKWM AnsA WUCCNEAOBAHUA XUMMUYECKUX
COeANHEHNI C PasNUUYHLIMK (U3NKO-XMMUYECKUMU CBOMCTBAMU, BKMNOYAs NeTyune COeaNHEHNs.
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M EXT T OCVYOAPCTBEUHHUB W C TAHAOLAPT

METOAb! UCMbITAHMSA NO BO3OAENCTBUIO XMMUYECKOW NPOAYKLIMU HA OPTAHU3M
YEJNNIOBEKA
MeTon oueHkM 06paTHbIX MyTaLumi Ha 6akTepuax

Testing of chemicals of human health
Bacterial reverse mutation test

Dara BBeaenusa — 2014—08—01
1 O6nacTb NnpuMeHeHuUsA

Hacrosiuii ctaHaapT ycraHaBnuBaeT NoOpsAOK NpoBeAeHUs UCNbITAHUA XMMUYECKUX BELLIECTB B TECTe
OLIeHKM 0BpaTHbIX MyTaLuii Ha GakTepusix ¢ NPUMMEHEHMEM NMPOKAPUOTHbLIX KNETOK, KOTOPbIE OTNMYAIOTCSl OT
KMEeTOK MMEeKOMUTaIoLLMX TaKUMU 0CODEHHOCTAMM, KaK NOCTYMIeHne, MeTabonuaMm, CTpyKTypa XpOMOCOMBI K
npoueccel penapauun OHK. TectupoBanusa in vitro, kak npaBuno, TpebyloT UCNOMb30BAHUE IK3OTEHHbIX
MCTOYHMKOB MeTabonuyeckoi aktuBauuu. Cuctembl MeTabonuyeckol aktueauuu in vitro He MoryT
NONHOCTLI0 UMWUTUPOBATL YCNOBUA MeTabonuama y mnekonutalowmx in vivo. Takum obpa3om, meTon He
JaeTt npsaMon uHdOpMauMM NO MyTareHHOMY M KaHLEpPOreHHOMY NOTEeHUuany XMMUYeCKoro BELecTBa B
OTHOLUEHUWN MAEKOMUTAOLLMX.

MeTtoabl OLEHKM oOpaTHbIX MyTaumii Ha GakTepusx OOLIMHO MCMONL3YIOTCS HA Ha4YanbHOM 3Tane
CKPMHUHIa reHOTOKCUYECKON AakKTUBHOCTM, B OCODEHHOCTM MHAYKUMM TOWYKOBbLIX MyTauuin. Wmelowmecs
MHOTOYUCMEHHbIE AAHHbIE CBUAETENLCTBYIOT O TOM, YTO OOMBLUMHCTBO XMMUYECKUX BELLECTB, KOTOPbIE
BbISIBUNM MyTareHHbl apdekT B AaHHOM TeCTe, MOKa3biBAOT MyTareHHyl0 akTMBHOCTb B APYrUX TecTax.
MmMeloTcss npuMepbl MyTareHHbIX COeAUHEHUN, KOTOpble HEe Oblnu BbISIBNEHbl B AaHHOM Tecte, MpuuuHa
3TOro ABNEHUA MOXET BbITb 0OBACHEHA CrneLmdUUeckoi NPUPOAOH onpeaensaeMoro cobbITuA, pasnMunaAMm
B MeTabonuyeckon akrtupaumm um BuogoctynHoctu. C ApYroil CTOPOHbI, (haKTOpbl, KOTOPbLIE MOBLILLAOT
YYBCTBUTENBLHOCTL METOAa OLEHKM oOpaTHbIX MyTauuh y Oaktepuit MOryT NpPUBECTM K NEepeoueHKe
MyTareHHoro noTteHumana TeCTUPyeEMOro COEANHEHUS.

MeToa oueHku o6paTHbIX MyTauuin y GakTepuit MOXET He NoAXOAWUTb ANsi OLEHKU OonpeaerneHHbIX
KMaccoB XMMUYECKUX BELLECTB, HAaNpumep, BELeCTB ¢ CUNbHON GakTepuUMaHO aKTMBHOCTLIO (HEKOTOpbIE
aHTUOWOTUKM) MNU BELLECTB, KOTOPbLIE cneuudUyeckn BO3AEWCTBYIOT HAa CUCTEMY PEMNMUKALMU B KNeTKax
mnekonuTalwmx (psa MHIMBUTOPOB TONOM3oOMepa3s U pAa aHanoros Hykreo3waos). B Takux cnyyasix 6onee
afleKBaTHbl TECTbl OLIEHKW MYTareHHOCTM Ha MNEKOMUTAIOLLUX.

XoTA MHOrMe COeaMHEHWA, KOTOpble nokasanu myTareHHbii adpdekTt B AAHHOM TecTe SABNSIOTCA
KaHueporeHamu Ans MRekonuTalowmx, Koppensauus mexay asymsa sugamu acdekroB He abconoTHa. 310
CBA3@HO C KNaccom XUMWU4YECKOro BelLecTBa. MMeloTCA KaHUEPOreHbl, KOTOpbIE HE BLISABMAIOTCSA B JAHHOM
TecTe, MOCKONbKY OHM AENCTBYIOT 4Yepe3 Apyrme HereHOTOKCUYEeCKME MEXaHU3Mbl UIU 3TU MeXaHU3Mbl
OTCYTCTBYIOT B OakTepuarnbHbIX KNeTkax.

2 TepMuHbI M onpepeneHus

B HacrosiemM crangapte npuMeHeHbl creayiolme TePMUHbI C COOTBETCTBYIOLLIMMU ONpeeneHUsIMu:

2.1 MeToA oueHkn o6paTHbIX MyTauui y 6aktepui (Salmonella typhimurium mn Escherichia coli)
(A reverse mutation test): WcnbiTaHme, HanpaBneHHOe Ha BbIABNIEHUE MyTauuu y LuTamMmoB Gaktepui,
3aBMCUMbIX OT AMUHOKUCHOT (TMCTMAMH unu TpunTodpaH, COOTBETCTBEHHO) K LuTaMmam 6Gaktepuit He
3aBUCUMbIX OT HanNUUMA 3TUX aMUHOKMCIIOT B cpeae.

2.2 myrtareHbl, BbisbiBaowue casur pamku (Frameshift mutagens): CoeaunHenus, koTopble
nNpuUBOAAT K BCTaBKe Unu aeneuuun oaHon unu 6onee nap ocHosanui [HK, B pesynbTtate 4ero MeHseTcsa
pamka cuutbiBaHus PHK.

2.3 myTareHbl, npuBoAAUlMe K 3aMeHe napbl ocHoBaHuA (Base pair substitution mutagens):
CoeanHeHun, KOTOpble NPUBOAAT K 3ameHe nap ocHoBanui AHK. B Tecte oueHkn 06paTHbIX MyTauuii 310
M3MEHEHUE MOXET ObITb B CaliTe MCXOAHON MyTaLUM UMK B APYrOM caiiTe 6akTepuanbHOro reHoma.

Uspanune opuumnansHoe
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3 MNpuHUMN MeTopa

CycneHsnio 6akTepuanbHbIX KIMETOK 3KCMOHUPYIOT C UCCeayeMbiM BELLECTBOM B MPUCYTCTBUM UMK
OTCYTCTBMM 3K3OrE€HHOW CUCTEMbl MeTabonuyeckon akTusauuu. B meToae BBeAeHMs1 BelleCcTBa Ha YaLlKy
(plate incorporation method) ara cycneHsus CMewuBaeTCA C BEPXHUM arapoM M BbISIMBAeTCs cpa3y Ha
YallKy ¢ MUHMManbHOW cpeaon. B npenHkybaumoHHOM TecTe, cMech NpeABapUTenbLHO WHKYBUpYIoT, 3aTemM
CMELUMBAIOT C BEPXHUM arapoM M BbINIMBAIOT HA CMOW MUHUMAanbHOW cpeabl. Mpu uccnegosaHuu oboumm
mMeTogamu nocne uHkybauuum asa — TpU AHA NOACYUTLIBAIOT KONIOHUM PEBEPTAHTOB M CPABHUBAIOT C YMCIIOM
KONMOHUIA PEBEPTAHTOB HA YaLUKE B KOHTPONE C pacTBOpUTENEM.

BbinM onucaHbl HECKONbLKO METOAMK OLEHKW 4acToTbl oBpaTHbIX MyTauui y Oakrepuin. Cpean Hux
Hanbonee 4acTO WCMOMb3yKOTCA METOA BBEAEHUS BELIECTBA HA uYallKy, MpeunHKYyOaUMOHHbI TecT,
ONYKTYaUUOHHBIA TECT, U CYCNEH3NOHHLIA METOA,.

[aHHbIN  JOKYMEHT, MPEeMMyLLEeCTBEHHO KacaeTcs MeToAa BBEAEHMS BeLeCcTBA HA 4Yawky W
npenHkybaumoHHoro Tecta. O6a noaxoAAaT ANs NPOBEAEHMS SKCMEPUMEHTOB C MeTabonuueckumu
aktusauusimu u 6e3 Hux. Psig BewectB 6onee ahekTUBHO UCCNEn0BaTb B NPEMHKYOALMOHHOM TecTe. JTu
BELUEeCTBA OTHOCATCA K XWMWYECKMM Krnaccam, KOTOpble BKMIOYaloT KOpOTKMe Lenu anudarnyeckux
HUTPO3aMMHOB,  OMBaneHTHble  MeTannbl, anbAernabl, aszokpacuTenu W AWA30COEANHEHMs,
NUPONM3NMOUHOBLIE ankanowuael, annuncoaepXawme COeAUHEHUA U HUTPOCOeAuHeHuA. Takke nokKas3aHo,
YTO HEKOTOPLIE KNacCbl MyTareHOB He BCEraa BbIABMSAIOTCA, NPU UCNOMb30BAHUM CTAHAAPTHLIX NpouUeayp,
TakMX Kak MEeTOA BBEAEHWA BELIeCTBA HA YalKy U NPEenHKyOauuoHHbIM TecT. OHM AO0MKHbI ObiTb
pPacoMOTPEHbI Kak «0Ccobble crydany» U CTPOro PeKOMEHAYeTCA MCNOMNb30BaHUE anbTepHATUBHLIX METOAOB
ansa ux onpeaeneHus. K Takum «ocobbiM cny4asM» MOryT ObiTb OTHECEHbI (BMECTE C MepeYHeM MEeTOA0B,
KOTOpPbI€ MOTYT UCMONb30BATLCA ANA UX ONpeaeneHus): a30kpacuTenu u AMa3ocoeMHEHNA, razoobpasHble
U neTydyme XMMUYEeCKWe BEeLLUeCTBa W rmuko3uabl. OTKNOHEHME OT CTaHAAPTHON npoueaypbl AOMKHO ObiTb
Hay4HO 060CHOBAHO.

4 OnucaHue meToaa

4.1 MaTepuanbl

4.1.1 Bakrepumn

CBexue KynbTypbl BakTepuit AOSMKHbI ObiTb BbipalLeHbl A0 COCTOSIHUSI MO3AHEN 9KCMOHEHLUMAarnbHOM
UM paHHen crabunbHoW asbl pocta (NpUBIM3UTENLHO 10° kneTok Ha 1 Mmn). KynbTypbl B no3gHewn
cTtabunbHoOn chasze He wucnonb3yloTcs. Heobxoaumo, 4TOObLI KymnbTypbl, MPUMEHSIEMbIE B JKCNIEPUMEHTE,
coaepxanu BbICOKUIA TUTP >XM3HECNOCOOHbIX Gaktepuit. TUTp MOXeT ObiTb yCTaHOBNEH nubo U3 paHee
MOJyYEHHbIX JaHHbIX KPUBOI pocTa, NbO B KaXAOM ONbiTe NyTEM OMNpeAerNieHnsl YNCra >XM3HECNOCOBHbIX
KNeToK B 3KCMePUMEHTANbLHOM NOCEBe. .

PekomeHnagyemas nukybauuonHasa temneparypa 37 C.

Heo6xoaAMMO MCNONb30BaTb MUHUMYM MSATb LWITaMMOB 6Gaktepuii. OHM AOMKHbI BKIMIOYaTh YeTbipe
wrtamma Salmonella typhimurium (TA1535; TA1537 unu TA97; TA98; TA100), Ans KOTOPbLIX NOKa3aHO, YToO
OHW AAI0T HAaAEXHbIW U BOCMPOM3BOAMMbIN OTBET B pa3HbiX naboparopuax. 3Tu vyeTbipe wramma Salmonella
typhimurium umetor GC napbl OCHOBaHWIn B MEPBUYHOM CalWTe PEBEPCUU. DTO 3HAUUT, UTO OHU HE MOIYyT
BbISIBNATb PSJ, OKUCTISIOLUMX MYTareHOB, COEAUHEHUS, BbI3bIBAIOLLUME NEPEKPECTHLIE CLUUBKU, U TMAPA3UHDI.
Takue BewjectBa MOryT ObITb OBHapyXeHbl B onbiTax Ha Escherichia coli WP2 unu Salmonella typhimurium
TA102, y koTOpbIX €cTb AT napa OCHOBAHWI1 B NEPBUYHOM CaliTe peBepCUU.

Takum 06pa3oM, pekomeHayemasi KOMOMHaLUMA LTaMMOB BKITIOYaeT:

-Salmonella typhimurium TA1535;

-Salmonella typhimurium TA1537 wnu TA97, unu TA973a;

-Salmonella typhimurium TA98;

-Salmonella typhimurium TA100;

-Escherichia coli WP2 uvrA unu Escherichia coli WP2 uvrA (pKM101), unu Salmonella typhimurium TA102.

[na onpeaeneHusi MyTareHoB, BbI3bIBAIOLLUX NEPEKPECTHbIE CLUMBKM, MOXHO UCNOMb30BaTb LUTAMM
Salmonella typhimurium TA102 wnu npoduumTHbie MO penapauuu wrammbl Escherichia coli (Hanpumep,
Escherichia coli WP2 unu Escherichia coli WP2 (pKM101)).

HeobxoauMbl cTaHaapTHble Npoueaypbl Ans BeAeHUsl, XPaHEHUA U NPOBEPKN TEHOTUMOB UCXOAHBIX
wraMMoB. OTPeOHOCT AMMHOKMCNOTHI ANs pOCTa cneyer NpoBepATb ANA Kax@on 3aMOPOXEHHOW
MCXOAHON KynbTypbl (rucTuTMH ana Salmonella typhimurium u Tpuntodhan ana Escherichia coli). Tawke
OOMKHbl ObITb NpoBepeHbl ApyrMe (DEeHOTUNUYECKUE XapakTepucTUKU: MNPUCYTCTBME WUNU OTCYTCTBUE
nnasmua R—hakropa ans COOTBETCTBYIOWMX LUTAMMOB (P€3UCTEHTHOCTb K aMNUUUAKKHY y wramMmos TA98,
TA100 n TA97a wnmu TA97, WP2 uvriA n WP2 uvrA (pKM101) 1 pEe3sUCTEHTHOCTb K aMnuuunuuy +
TeTpauuknuHy y wramma TA 102); npucytctBue cneyuduyeckux mytauun (rfa mytaumn y wramMmoB

2



FOCT 32376—2013

Salmonella typhimurium no KOHTPOMIO UYYBCTBUTENBHOCTM K KPUCTanmn-Buonety U UuvrA mMytauuum y
Escherichia coli nnu uvrB mytauum y Salmonella typhimurium no KOHTPORNIO YyBCTBUTENLHOCTU. Takke
OLIEHUBAETCS CMOHTAHHLIN YPOBEHb KONMMYECTBA KONIOHUI PEBEPTAHTOB Ha YaLlKy, KOTOPbIA A0MKEH ObITb B
npeaenax konebaHui nokasaTens B MCTOPUYECKOM KOHTporne nabopatopum W XemnaTtenbHO B npeaenax
konebaHusi nokasaTens no AaHHbIM NUTepaTypsbl.

4.1.2 Cpegbl

Mcnonb3yloTcs  agekBaTHble  MWHUMAanbHbI — arap (Hampumep, coaepxawmn Vogel-Bonner
MUHUManbHYO cpeay E u rmiokosy) u BepxHui arap, coaepxaiuuini ruCTUAMH U OMOTUH unn TpUnTodaH,
NO3BOMAOLLMIA NPONTU BAKTEPUAM HECKONbLKO KNETOYHbIX AENEHUN.

4.1.3 MeTtabonuueckana aktuBauums

Bakrepuu gomkHbI NoaBepraTbCs BO3AEWCTBUIO UCMbITYEMOrO BELLIECTBA B BApUaHTax C NPUCYTCTBUEM
1 OTCYTCTBMEM CUCTEMbl METABONUYECKON aKTUBALIMMU.

O6GbIYHO NMPUMEHSETCA CUCTEMA, BKIMIOYAIOLWAA KOMAaKTOPbl M MOCTMUTOXOHAPUANBLHYIO (DPaKLuIo
MeYeHn KpPbIC U TPbI3YHOB, KOTOPLIM BBOAAT akTUBUpPYKOLLME (DEPMEHTLI COEAMHEHUSs, Takue Kak ApOKIop
1254 vrm komBuHauuo PeHobapbutoHa n B—HadTodnasoHa. NOCTMUTOXOHAPUANBLHYIO PPAKLIMIO 0OLIMHO
MCNOMb3YIOT B MAana3oHe KOHUeHTpaumii ot 5 % a0 30 % ob6bema cmecu S9.

Bbibop u ycnoBus cuctembl METABONMYECKOW akTMBaLMKU MOXET 3aBUCETb OT KIacca UCMbITYEeMOro
XUMUYECKOrO BeLLecTBa. B HEKOTOpPbLIX Crnyyasix BO3MOXHO MCNONb3oBaHue Gonee OAHON KOHLEHTPaLMU.
MocTMuTOXOHAPMAnbHbIE dhpakuMn OObIMHO UCMONB3YIOTCA B Npeaenax KoHueHTpauum ot 5 % ao 30 % B
00bEMHOM OTHOLLEHWM B S9—mixX. MUTOXOHAPUanNbHON pakumn. [ina asokpacutenen n AMa3ocoeAUHEHUI
MOXeT ObITb Hanbonee NoaxoAsLLENn NCNONb30BaHUE PeAYKTUBHOW CUCTEMbI METABONMYECKON aKTUBALIMK.

4.1.4 VicnbiTyeMoe BelWwecTBO/NOAroToBKa npenapara

Mepen wuccnegoBaHueMm TBEPAOE UCMbLITYEMOE BELECTBO AOMKHO ObiTb PacTBOPEHO UNu
CYCNEHAWPOBAHO B MOAXOAALMX PaCTBOPUTENSX WM cpeaax u pa3baBneHo, ecnu 910 HeoOXoAuMO.
XXuakue ucnbiTyemble BELLECTBA MOXHO A00aBNATL HENOCPEACTBEHHO B TECT-CUCTEMBI M/UNKn pasbasnaTb
nepea BO3AenNCTBUS HA OakTepun. CrneayeT UCNONbL30BaTh CBEXME Npenapartbl Npu OTCYTCTBUW JaHHbIX 06
UX CTAOUNBHOCTU NMPU XPAHEHUHN.

PactBoputens/cpeaa He AOMMKHbI BCTYNaTb B XMMUYECKYIO peakuuio C UCNbITYEMbIM BELLUECTBOM U He
JOIMKHBI BUATb HA BbDKMBAEMOCTbL DAKTEpUI U akKTUBHOCTb S9. ECnv NOMUMO CTaHAAPTHLIX UCNONb3YeTCA
Apyroii pacTsoputens/cpeaa, Heo6xo0aAUMbI AaHHbIe 06 UX COBMECTUMOCTU. PekomeHayeTcs, rae BO3MOXHO,
NpUMEHeHNe BOAblI B KavecTBe pacrtBopa/cpeabl. Mpu uccnenoBaHuu HecTabunbHbIX B BOAE BELLECTB
UCMOMb3yeMble OPraHUYEeCcKne pacTBOPUTENU HE AOIDKHbI COAEPXKaTb BOAY.

4.2 YcnoBus UCNbITaHUA

4.2.1 UccnegyeMble KOHLEHTPALMUKN BELLECTB

BaxHbIMK KpuTEPUAMU, NPUHUMAEMbBIMA BO BHUMAHMWE MPU ONpeaeneHuM MakCUMarnbHOro Konu4ecTsa
UCNLITYEMOrO BELLUECTBA, SABNSAIOTCA LUTOTOKCMYHOCTL M pPaCTBOPUMOCTL B CMecHU. PekomeHayetca B
npeaBapuTEnbHOM 3KCMEPUMEHTE ONPEAEnUTb TOKCMYHOCTb U PacTBOPUMOCTb. LIMTOTOKCMUHOCTL MOXET
ObiTb OL|EHEHA MO CHWXXEHWUIO YMCMa KOSIOHUW PEBEPTAHTOB HA YallKy, OTCYTCTBUEM MMM YMEHbLUEHUEM
(POHOBOrO rasoHa WNKU CTEMEHbLIO BbDKMBAEMOCTM 00paboTaHHbIX KynbTyp. LIMTOTOKCMYHOCTL BellecTBa
MOXET MEHSATbCS B MPUCYTCTBUM CUCTEMBbI MeTABoNMYEeCcKon akTuBaummn. HepacTBOpUMOCTb BbISIBASIETCA Kak
npeuunuTaums B KOHEYHOM CMECU B pearbHbIX YCIOBUSIX, BbISIBIIIEMasi HEBOOPY>KEHHBIM rNa3oMm.

PekomeHgyemass MakcumanbHasi KOHUEHTpauusa Ans pacTBOPUMbIX HEUWUTOTOKCUYHbLIX BELECTB 5
Mr/yawka unm 5 mkn/yawka. Ona HeUMTOTOKCUYHBIX BELLECTB, KOTOPbIE HE pacTBOPUMbI B KOHLIEHTpaUMAX
5 mrivawka unu 5 Mkn/dawka, ogHa unu 6onee UCNbITyeMbIX KOHLEHTPaLUi A0MKHbI GbiTb HEPACTBOPUMDI B
KOHEYHON TecTupyemoli cMmecu. BeulecrBa, KOTOpbIE LIMTOTOKCUYHbI B KOHUEHTpauMaX mMeHee 5 mr/vawka
unu 5 MKn/JaLka, AOKHbI ObITh UCMbLITAHBI HA LUTOTOKCUYHYIO KOHLEHTpauuio. Belwecrea, UMTOTOKCUYHBIE
B KOHLUEHTpauusax Hwke 5 mr/yawka wnum 5 MKn/yalika AOMmkHbl ObiTb TECTUPOBaHbI B AuanasoHe A0
LMTOTOKCUYECKON KOHUEHTpauuun. MNMpeuunuraTt He AOIMKEH MeLLaTh NOACUETY.

Kak MuHMMYM 5 pasHbiX aHanu3MpyeMbiX KOHLEHTPauuii WUCMbITYEMOr0 BeLecTBa AOMKHbI
NCMONbL30BaTLCA NPUONMINTENEHO C LIArOM B MonoBuHy log (V10) mexay TecTUpyembiMM Toukamu Ans
HayanbHOro akcnepumeHTa. MeHblume WHTEepBanbl MOryT ObiTb UCMNONbL30OBAHbI B TEX Chy4asx, koraa
nccnegyeTca 3aBUCUMOCTb «KOHLEHTpaumsa—addekTs.

Mcenepoeanne BewecTB C KOHUEHTpauuein Bbile 5 mr/vawka unu 5 MKn/qawka moxet ObiTb
npoBeAeHO, €cnu TeCcTUpyemble BeLeCTBa COAEepXaT 3HAUUTENbHOE KONMUYECTBO MNOTEHUManbHO
MyTareHHbIX NPUMECEN.

4.2.2 OTpuuartesibHble 1 NOSIOXKUTENbHbIE KOHTPONU

COOTBETCTBYOLLME LUTAMM—CNEUUUYHBIE NONOXUTENBHBIE U OTpULaTENbHbIE (pacTBOpUTENbL/Cpeaa)
KOHTPOMU, KaK B MPUCYTCTBMU METAbONUYECKOW akTuBauum Tak u 6e3 Hee, AOMKHbI ObITb BKMIOYEHbI B
Kaxxgoe uccnegosaHue. JomkHbl ObiTb OTOOpPaHbl KOHLEHTPAUMKU NONOXMTENbHBLIX KOHTPOMEW, KOTopble
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nokasblBaloT 3h(HEKTMBHOCTL OTBETA COOTBETCTBYIOLLErO LWTamma Baktepuii u cuctembl MeTabonmyeckon
aKTUBaLUK.

Ons BapuaHTOB C WCMNOMb30BAHMEM CUCTEMblI METAbONWYECcKoW akTMBauuu, COeaUHEHWUE
MONOXUTENBHOTO KOHTPONA creayeT oTbéupaTth ¢ y4eToM Tuna 6akTepuansHoro wraMmma.

Ta6Gnuua 1 — lMpumMmepbl BeLECTB ANA MOMOXMTENLHOTO KOHTPONS B BapuaHTax ¢ MeTabonuveckoi
aKTuBaumnen.

BelectBO CAS Ne EINECS Ne
9,10-gumeTunaHTpaLeH 781-43-1 212-308-4
7,12-gumeTun6GeHs[alaHTpaueH 57-97-6 200-359-5
BeH3o[a]nupeH 50-32-8 200-028-5
2-aMMHOaHTpauUeH 613-13-8 210-330-9
Lnknodocthamug 50-18-0
Lunknodocthamua moHornapat 6055-19-2 200-015-4
Tabnuua 2 - Tlpumepbl WTaMM—CNEUUMUYHBIX COEANHEHWI ANS NONOXWUTENBHOTO KOHTPONS B
BapuaHTax 6e3 meTabonnyeckon akTuBaUmu.

BewecTtBO CAS Ne EINECS Ne Ltamm
A3ung HaTpusi 26628-22-8 247-852-1 TA 1535 n TA 100
2-HuTpodhnyapeH 607-57-8 210-138-5 TA 98
9-aMUHOaKpUAUH 90-45-9 201-995-6 TA 1537, TA97 n TA 97a
ICR 191 17070-45-0 241-129-4 TA 1537, TA97 n TA 97a
KymeH rugponepokcug 80-15-9 201-254-7 TA 102
MuTtomuumH C 50-07-7 200-008-6 WP2 uvrA u TA102
N-31un-N-Hutpo-N- WP2, WP2uvrA u
HUTPO30ryaHUAMH 70-25-7 200-730-1 WP2uvrA(pKM101)
4-HUTPOXMHOMUH-1-0KCUA 56-57-5 200-281-1 WV:Z?JVYX?;?EI\\I/ITO?)
Pypundypamung (AF2) 3688-53-7 [nasmugocogepxalyme LWwrammbl

MoryT 6bITb MCNOMb30BaHbI ANS MOMOXUTENBHOTO KOHTPONA ApyrMe ajekBaTHbie BelecTBa.
Ucnonb3oBaHne Jpyrux XUMUYECKMX COEAWHEHUA, €ChAM Takue WMEeIOTCA, M3 Knacca W3BECTHbIX
MONOXMTENbHBIX KOHTPOSIEN JONYCTUMO.

OomkHbl BbITh BKMIOYEHbI OTpULATENBHBIE KOHTPONM C pacTBopuTenem/cpenoii 6e3 uccreayemoro
BELUEeCTBAa NpW BBEAEHUU TEM >Ke CrnocoboM, 4YTO M IKCNEepUMEHTanbHblie BapuaHTel. K TOoMy e
oTpuLaTEnbHbIE KOHTPOMU MPU CPaBHEHUU C KOHTPOSIEM, MOJIYYEHHbIM B NpeAblAyLMX SKCMEPUMEHTaX,
MOTYT MoKa3aTtb, YTO NOBOYHbIE N MyTareHHble 3thekTbl He UHAYLUUPOBAHLI BbIOPAHHLIM PACTBOPUTENEM.

4.3 MNMpoueaypa TeCTUPOBaAHUA

B meToae BBeAeHUs BELLECTBA HA YallKy B BapuaHTe 6e3 metabonuueckoii aktuBaumum obbiuHo 0,05
mn wunu 0,1 Mn pacrtBopa uccnegyemoro BewectBa, 0,1 mn cBexer OakrepuanbHOW KynbTypbl
(copepxawyen, npubnusnTensHoO, 10® »13HECNoCOBHbIX kneTok) n 0,5 mn crepunsHoro 6ycepHoro pacreopa
cmelwumBaetca ¢ 2,0 Mn BepxHero arapa. B BapuaHTe ¢ meTabonuuyeckon aktueauuen obbiuHO 0,5 Mn
MWKPOCOMaIbHON aKTUBUPYIOLLEH CMECU, coaepxalleit afeKBaTHOE KOMMYECTBO NMOCTMUTOXOHAPUANbHOM
dpakumu [B aAnanasoHe ot 5 % Ao 30 % (0obbem) obLiei MMKPOCOMANbHOW aKTUBMPYIOLLENH cMecu]
CMeLU1BaeTca ¢ BepxHuUm arapom (2,0 mn) BMecTe ¢ HakTepusiMm U pacTBOPOM MCCNEAYEMOro BeLecTBa.
CoaepxumMmoe Kaxgom npobupku CMELUMBAETCH W BLINMMBAETCA HA YallKy Ha MOBEPXHOCTb MUHUMAMbLHOTO
arapa. BepxHeMy arapy HY>XHO AaTtb 3aTBepAeTb nepes UHKybaumen.

B npenHkyOaLuOHHOM TeCcTe pacTBOpP BELLECTBA NpeABapUTENbHO MHKYOUPYIOT C OMbITHBIM LUTAaMMOM
Gaktepun (coaepxawmm, npubnuamtensHo, 10° >xM3HECNOCOBHbLIX KINETOK) U CTepunbHbiM Bydepom unm
MUKpocOMaribHOW akTusupytowern cMecbio (0,5 mMn). OBbIMHO CMeCh MHKYOUPYIOT B TeueHne 20 MUH unu
Gonee npu 30-37 C nepea CMELMBaHMEM C BEPXHWUM arapoMm W BbINMBaHWEM Ha MNOBEPXHOCTb
MUHUManbHoro arapa. O6bluHo, 0,05 unu 0,1 mn pacTBopa ucneityemoro Belecrea, 0,1 mn 6akrepuit, u 0,5
mn cmecu S9 unu crepunbHoro BydepHoro pactesopa cmelwmBaeTcs ¢ 2,0 Mn BepxHero arapa. Mpobupku
JOIKHbI ObITb a9pPMPOBaHbI BO BPEMS MPENHKYGaLMM ¢ NOMOLLbIO annaparta A BCTPAXMBaHUS.

[nA apekBaTHOW OLEHKW M3MEHYMBOCTU CrieayeT UCMONb30BaTh AN KaXKAOro YPOBHS 403 3 YallKW.
Mcnonb3oBaHue 2 yallek BO3MOXHO, ecnun Hay4Ho 060CcHOBaHO. CrnyyariHas noTeps Yallku He oBssaTensbHo
Aenaert OnbIT HeAENCTBUTENbHbIM.

lasoobpasHble unuM neTyyMe BeLLECTBA AOMKHbI ObiTb WUCMbITAHBbI MOAXOAAMMU METoAaMM,
Hanpumep, B 3aKPbITOM COCyAe.

4.4 NukyGauumsn
4
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Bce nnacTUHKM B 3KCNEpPUMEHTE AOSMKHbI ObITb MHKYOUpOBaHbI npu 37 C B Teuenue 4872 u. MNocrne
MHKYDaLMOHHOI0 Nepnoaa, NoACHUTLIBAIOT YUCIO KOMOHUI PEBEPTAHTOB HA YaLLKy.

5 [laHHbIe u oTueT

5.1 [laHHbIe

5.1.1 O6paGoTka pe3ynbraToB

[aHHble AOrmKHbLI ObiTb NPEeACTaBMEHbl Kak YMCNO KONOHWIA PEBEPTAHTOB HA YallKy. [lOMmkHO ObiTb
NPUBEEHO YUCNO KONMOHWUI PEBEPTAHTOB HA YALUKy Kak B BapuaHTax C OTpUUATenbHbiM (KOHTPONb C
pacTBOPUTENEM U, ECNIU UCTIONb3YETCH, He0GPabOoTaHHBI KOHTPOSb), TAK U C NOSOXUTENBHBIM KOHTPOJIEM.

Yucno KONOHWI PEBEPTAHTOB HA KaXKAylo YallKy, CPeHEee YMCrO KOSIOHUW Ha YallKy U CTaHAapTHoe
OTKNOHEHUE NPUBOAUTCS ANA KAKAOW A03bl UCCNIEAYEMOr0 BELLECTBA, NONMOXUTENBHOTO U OTPULIATENBLHOIO
(Heo6paboTaHHOIO U/UNK C PaCTBOPUTENEM) KOHTPOMEN.

He TpebyeTcs npoBepka 4€TKOro NOMOXUTENLHOrO pe3ynbtata. COMHUTENbHbLIE pe3ynbTaTthbl cneayet
YTOMHUTb B JanbHEWWMX UCCNEAOBaHUAX, WCNONb3ya MOAUMDUKALMIO YCMOBUIA  TECTUPOBAHUA.
OTpuuatenbHble pe3ynbTaTbl HY)XAAKTCA B MNOATBEPXAECHUM B KaKIOM KOHKpPETHOM cnyyae. Ecnu
noATBEPXKAEHUE OTPULATENbHOrO pesynbTata He Tpebyercsi, AOIMKHO ObiTb NPeayCMOTPEHO HayyHOE
o6ocHoBaHue.

Moaudukauma napaMmeTpoB WUCCNEAOBAHUA, HanpaslfieHHas Ha pacluMpeHue npeaena ycnosuw,
AODKHA NPOBOAUTLCA B MOCNEAYyIOLWMX dKkCnepumMeHTax. lMapaMeTpbl ucCneaoBaHus, KOTopbie MoryT ObiTb
MoAUMULMPOBAHDI, BKNIOYAIOT: UHTEPBan KOHLEHTpaLUuii, MeToa 00paboTku (BBEAEHUE BELLECTBA Ha YaLlky
UnM NpenmHkybaums B XXMAKOCTU) U YCNOBUS METAabONMMYECKOW aKTUBaLMK.

5.1.2 OueHka U uHTepnpetauua pesynbLTaToB

CyLeCcTBYIOT pasfnYHbIe KPUTEPUM AN ONpeaenieHns MOSIOKUTENbHOro pesynbrata, Takue Kak
3aBMCMMOE OT KOHUEeHTpauuu yeenuueHne sgpdekrta B uccnefyemMom AuanasoHe KOHUEHTpauun w/unm
BOCMPOW3BOAMMOE YBESNIMYEHME YMCAA KOMOHWA PEeBEpPTAHTOB Ha YalKky npu oaHoW wunu 6Gonee
KOHLIEHTpauusaX, Kak MMHUMYM, HA8 O4HOM LUTAMME C CUCTEMOI MeTabomnmnyeckon akTusauum unm 6es Hee.
Buonoruyeckas 3Ha4MMOCTb pPe3ynbTaToB JOIDKHA ObITb pACCMOTPEHA B NEPBYIO ovepeab. CtaTuctuyeckue
METOAbl MOTYT UCMOMbL30BATLCA NPU OLIEHKE Pe3ynbTaToB UCNbITaHUA. OAHAKO CTaTUCTUYECKasa 3HAYUMOCTb
He JOMKHa ObITb €AUHCTBEHHBIM OnpeaenatowmuM HakTopoM AN 3aKMOYEHUs 0 NONOXMTENBHOM dddekTe.

McnbiTyeMoe BeLLECTBO, pe3ynbTaTbl MCCNIEA0BAHUA KOTOPOr0 HE COOTBETCTBYIOT BbILUEYNOMSIHYTHIM
KpUTEPUSIM, PACCMATPUBAIOTCA KaK HE MyTareHHsle B JaHHOM TecCTe.

XoTA B OONbLUMHCTBE 9KCMEPUMEHTOB MOMYyYalTCA YETKUE NONOMMTENbHbIE UMM OTpULATENbHbIE
pesynbTaTbl, B PeAKUX Cry4asx, COBOKYMHOCTb [JaHHbIX OyaeT WMCKNoYaTh ONPEAErNeHHYI0 OueHKy 06
aKTMBHOCTM  UCMbLITYEMOro  BellecTBa. PesynbTaTbl MOryT  OCTaBaTbCA  COMHMUTENbHBIMM UMK
npobnemaTuyYHbIMK HE3aBUCUMO OT YMCIIa MOBTOPOB SKCNEPUMEHTA.

MonoxuTtenbHbie pe3ynbTaThl B TECTE OLIEHKU 0OpaTHbIX MyTauun Ha BakTepusx CBUAETENbCTBYIOT O
TOM, YTO BELUECTBO MHAYLMUPYET TOYKOBbIE MyTauuu TUMNa 3aMeHbl Nap OCHOBAHWA WNU CABUIa PamKu
cuuTbiBaHMa B reHome Salmonella typhimurium w/unu  Escherichia coli. OtpuuarenbHble pesynbTarthbl
MOKa3bIBaIOT, YTO B YCNOBUAX OMNbITA UCMLITYEMOE BELLECTBO SBMAETCSH HE MYTAre€HHbIM AN TECTUPYEMbIX
BMAOB.

5.2 OTvyer

5.2.1 Uudopmauus 06 UCNbITAaHMU, KOTOPYHO AOIMKEH BKHOYATb OTYET

Uccneayemoe coeanHeHue:

-UAEHTUMPUKALMOHHBIE AaHHbIe U CAS no (€Cnu M3BECTHbI);

-huandeckasn npupoaa u YACToTa;

-PU3NKO—XMMUYECKUE CBOICTBA, OTHOCALLMECSH K NPOBELEHUIO UCCNE0BaHUS;

-CcTabUnbHOCTb COEAMHEHNA (ECNU N3BECTHA).

PacTtBopuTtenb/cpepa:

-0o6ocHOBaHKe BbiGOpa pacTBopuTens/cpeasbl;

-pacTBOPMMOCTb M CTaBUMBHOCTb UCMLITYEMOTO BELLECTBA B pacTBopuTenie/cpeae (eCnu U3BecTHO).

LTamMMbI:

-UCnosb3yemble LUTAMMBbI;

-4MCNO KNETOK Ha KyNbTypy;

-XapaKkTePUCTUKMN LUTAMMOB.

YcnoBus ncnbiTaHUA:

-KONUYECTBO MCMBLITYEMOro BELLECTBA Ha YallKy (Mr/yallka unm mkr/yawka) ¢ 060cHoBaHvWeM Bbibopa
[03bl ¥ YMCNa YaLLeK Ha KOHLEHTpaLMIo;

-ucnosb3yemas cpeaa;

-TWUM M COCTaB CUCTEMbI METAabONUYECKOW aKTUBaLMK, BKIIOHAIOLLIEN KpUTEPUIA NPUEMITIEMOCTH;
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-npoueaypbl 06paboTku.

PesynbTaTthl:

-NPU3HaKN TOKCUYHOCTMU;

-NPU3HaKM npeyunuTauuu;

-KONMYECTBO KONOHUI PEBEPTAHTOB HA KaXAYIO YaLLKy;

-CpeAHee 4YnUCno KOMOHWN PEBEPTAHTOB HA YaLlKy U CTaHAAPTHOE OTKIIOHEHUE;

-3aBUCUMOCTb adhhekTa OT A03bl, rAe BO3MOXHO;

-cTaTucTudeckasi 06paboTka, ecnm ectb;

-AaHHble N0 oTpuuaTenbHbiM (PAcTBOPUTENL/CPEAA) U MOMOXUTENbHBIM KOHTPONSAM, C npeaenamu
konebaHun, cpeaHUMU U CTaHAAPTHBIMU OTKIIOHEHUSAMU;

-0aHHbIE MO paHee MnonydeHHbIM (nabopaTopHbiM) OTpUUATENbHBIM  (pacTBOpUTENb/Cpea) u
MONOXUTENbHbIM KOHTPOMNSAM: AMana3oHbl KonebaHui, CpeaHne N CTaHAAPTHLIE OTKIIOHEHUS.

5.2.2 O6cyxxaeHue pesynbTaTtoB

5.2.3 3aknroyeHue
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