MEXIOCYOAPCTEEHHbLIWM COBET NO CTAHOAPTHU3ALMM, METPONOMMM M CEPTUDMKALIMIA
(MIFC)

INTERSTATE COUNCIL FOR STANDARDIZATION, METROLOGY AND CERTIFICATION
{I5C)

_ rocT
MEXIOCYOAPCTBEHHBLI®
CTAHOAPT 32638—
2014

METO[bl UCMbITAHUA MO BO3OAEUCTBUIO
XUMUYECKOU NPOOYKUUU HA OPFTAHU3M
YENOBEKA

MeToA OUEeHKM reHHbIX MyTauun
Ha KNneTKax MNeKonuTawwmux in vitro

(OECD, Test Ne 476:1997, IDT)

Hapnanwe ofpHUHANLHOS

MockBa
1 \‘ﬂ CrampapTiHops
e 2015

FOCT rocT 32638-2014 Crpanuua: 1/12

EH][id GostExpert.ru


http://GostExpert.ru/gost/gost-32638-2014
http://GostExpert.ru
http://GostExpert.ru

MoCcT 22638—2014

MNpeaucnoeune

Lleny, 0CHOBHBIE NEHHLNAE W GCHOBHOR NOPAJOL NPOEEAEHHA paBoT Mo MEXNCCYIARCTEEHHOW CTaHgap-
TWaaukk yeTaHoaneHs g FOCT 1.0—592 sMewrocyoapcTeeHHan cUCTEMa CTaHAAPTHIAUKK. DCHOBHLIE NONoHE-
MR 1 MOCT 1220009 oMewmrocydapoTeeMHan CUCTEMa CTAH0APTHIAUMK,. CTaHgapTel MEKMOCYIADCTEEHHEIE,
NPABKNA, PEKORMEHTALHNA MO MEKMOCYIADCTBE HHOW CTAHGAPTHIAUMH. MNpapkna paipadoTed, NDHHATHA, 00HOE-
NEHHA K OTMEHE®

CeenoHWA O CTaKMpapTe

1 MNOAMDTOBENEH fepgpancHsiy rOCYIapCcTEBEHHEIM YHETADHEM NRPEONDHATHEM « BoepOCCHACKHA Ha-
YHHO-HCCNed0EaTenkbCkii UEHTD CTAHOARTWIaUMK, MHopMAaLWd W CepTHhMKaUMK ChlDbA, MATEDHANOE W Ba-
wectss (PrYN «BHUUCMEB: b, TexHAYeckiis KOMHTETOM N cTadiapTiaaduE TE 339 «beaonacHosTe ChiphA,
MATEPUANOE ¥ BELLECTEY DenepansHoro argHTCTBA N TEXHAYECKOMY PEMYNMDSRARMIO U METRONOTMH HA OCHD-
B2 COACTBEHHON ayTEHTHYHOMD NEPEB0A Ha DYCCHMA AJLIK DYHOBOOALLEND DOKYMEHTE, YKAZAHHOMD B MyHETE 4

2 BHECEH @egepansHsiid araHTCTEOM NO TEXHWYECKOMY PEMYIMDOSaHKKD W METPONOMAE (PoccTangapt)

3 MPHHAT Mesrocy0apoTESHHLIM COBETOM N0 CTAHSIPTHIALWA, METDOMOMAW W CERTHUMEALMA (NpOTo-
ko or 30 mas 2014 . Mo 67-M1)

3a NpHHATHE NPOroNOCoBANK:

HPETHUI‘.‘ HAAMBHOEIHAE CTRIHER KI.'!..', CTRaHE EDHL‘IH WEHHDE HAMMEHOEIHAE HAGBDHEANEHAND: Oprads
no MK [WCO 31848} 004—87 na ME (WSO 31667 004—97 M CTAHAATTH S8 WA

faephannwan Az AICTAERAART

ApMEHHA A PAMHIKOHOM K Pecnybmued Apsedna

Benapycs BY MoccraHaapT Fecnylnek Benapyce

KazaxcTaH K MoccTaHaapT Fecnybneky KaaedcTas

Kugruzua KiG K Eip sl 3CTAHOERT

Mongosa MO Monaoea-CTangapr

Paoczdn RU PoceTasaapT

TagsukdCTaH Tl TagHeKcTasaanT

TypEMEHMCTAH T TypEMEHCTEHOARTNE DRI

WalekHoTan Uz YACTEHOART

R ETET LA PAMHBKOHOM PE 3B WTHA ¥EDEMHE

4 HacToAwWA cTandapT HOeHTHYEH MEeXOyHapooHoMy gokymedTy OECD Test Me 4761997 In Vitro
Mammalian Cell Gene Mutation Test (MeTog cueHEN rEHHBIX MYTALMA HA KNETEAX MOSKONATIHWML (7 Wiro).

Meperog o aHINWACKOTD A3RKS (en).

CTengHe COOTBETCTEMA — HOeHTHYHaR (10T)

5 MpuEaiom CefepansHorD aredTeTaa No TEXHAYSCKOMY PEryIMPOEaHKIO W METPONoriK oT 29 centabpa
2014 . Mo 1232 -cT menrocygapcTeelHeil cTangapt MOCT 32638—2014 preged B AeMCTERE B KAYECTEE HALMK-
OMANeHOrD cTadaapTa Poccrackoid Segepadud © 1 mioma 2015 ©

& BREOEH BMNEFPBLIE

HMuhapsallus ob UAMEHEHUAY K RACMORWeM)y cmandapmy nybnukyemos 8 ewes0d oM WD oDMaLuon=-
HOM PRATAMENE « HayUoHanaMbie cmar Japitbls, 8 MEKCT UaMeHasul U ToNDasor — 8 REMECAYHOM UM 00-
MAULOHHOM Prazameans sHauvodaneHbie cmakdapmise. B ciyYas Nepecsompa [(3aMensl) Uiy armidaHbi
HaCMaAwe20 cmakdapma coomaememeayiawee yeadomnenue Bydem onyanukoeans @ eReMecAYHOM uHdop-
MALLIOHHOM YRE2EMENe « HayUoRans se cmardammply. Coomesmomeyiian UHiDopManus, yeedoumekue U
MEKCME! DAIMELLAMICT MK & Wb opMauuonHal cucmeame oflless NoNe208aHuR — Ha cthuluansHoM
cadme TedepansNos0 azenmciiEa MO MEXHUYECKOMY DESVIUDGEIRLN U MEmMDaToauy 8 cemu Mumepkem

& Crangaptasdropm, 2015

B Poccvickod Degepalvd HacToALWKMA CTAHAAPT He MOMET BbiTe NONHOCSTEK MK YACTHYHD BOCTIDOWIBE-
OeH, THRAMWPOBEAH W PACNPOCTRAMEH 8 KaYECTES OEUUHANLHOND HIgdaHWA Ges paspeweqrs PeaepansHong
AreHTCTEA N0 TEXHUYECKOMY DEryNADORARMID 1 METDOMNOMH
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EgepeHue

MeTon ousHE MeHHEIX MYTALKA HA ENSTEAX MASK0NMTAOWMK in vitro MomeT Dkl Te MCNONeI0BaH ANA aHa-
NAAA FEHHBIX MY TAUAR, KHOYLHDYEMBIX XHMHYECEH MK CO8UHEHRAMK. Hanbones 4acTo enoneayioTeA credy-
HOLME EYNETYPEL MelwkHad nvsdoma L3178Y, kneTodHsie Nrnwn CHO, AS52 v VT8 KMTanckoro xomMadYka;
NAMPOENACTHLEIE KeTEM Yenoaeka THE [2]. B aThx KNeTo4HBX NMHHAAXY ONA W3yYeHda MyTauui Haubonee Jac-
TO HCCNEOYHOTCR TEHeTHYECKWE MAPKEDL, OUSHWBRLIME MYTALKA FEHOE THMKOHH KUHAAkH {TK) o rdnokcas-
THH-=IyaHiaus Socdopuboarn Tpadchepais (HPRET) W Tpamcreda EcadTHH-ryaduWH oohop&osan
Tpachepais (XPRT) TK, HPRT 1 XPRT apiAanA0T paanyyebbie CresT Pl MeHeTHHeckiy CoOpTHR . AyToComHan

nokanwaaguAa TE 1 XPRT no2eonseT BeEEnNAaTe reHeTHdeckre cobeiTra (T, 2. Donbwue geneyun), He onpege-
naesibie 8 HPRT nokyce X-xpomocomel [3, 4, 5 6, 7).
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M E M o C ¥y O APCTUBTEMHHB H C T AHAOAPT

METOOb! MCNBITAHWA NO BO3AEACTBHIO XMMWYECKOW NPOOYKLUMK
HA OPrAHWIM HENOEBEKA

MeTon OUSHEM MHHLIX MYTAUWA HA KNETHKAX MNSKONATAMIWAY iR vitro

QOEZD guidelines for the festing of chemicals. In vitre mammalian call gene mutation test

farva seegesuA — 2015—06—01

1 OBnacTe NpUMEHEHUA

B TecTe oUEHKN MEHHLIX MYTAUAA Ha KNETHaX MMISKONATIRWME iN wilrd KCnonb3yviTCoA KyNeTypk Nepesn-
BAEMEX KMETOYMBIX NHHAN WA KNETOMHEE WTamMMel. Knetkd oTGrwpakKTecA Ha ocHoBe CNocoDHoCTH pocTa B
EVTIETYDE W CTAOUNBHOCTH Y3CTOThI CNIOHTAHHEE MyTauKA. [na TecTor in vitro obeiddo TpEBYETCR MCnonkan-
BaTk IKIOMEHHBIA WCTOYHHE META0ONMYECKOH aKTHEILWA, CUCTEMa MEeTabonW4eckol AKTUBALME HE MOWET
NONHOCTER BOCTDOMIBOOMTE YCNOBKA, NEUCYTCTEYIOWMWE ¥ MNEKONMTaK WM in vivo. ChneayeT TWaTensHo 1a-
CEraTe YoNomHA, KOTODLIE MOMYT NPMBECTH K PEaYNETATAM, HE OTESY3HWKM DEaNEHoN MyTareHHocTH, Moan-
THREHBIE DEAYNETATE, HE OTEESAMHWHE DEANBHOR MYTAMSHHOCTH, MOTYT BOIHWKATL BENSOCTEHE HIMEHEHMA pH.,
OCHMOTHYECKOW KOMUEHTPaUKK PACTBOPa, BeiCOKOMD YPOBMA TOKCMYHOCTIA [B].

TecT NPUMEHASTCA DA CKPMHWMIE NOTEHLAANEHON MYyTAreHHOCTH W KaHLEDOoreMHOCTH GNA MNeKonKTa-
wumx. MHome pewecTea, NOAMTHEHEE B JAMHOM TECTE, ABMAINTCA KEAHUSDOTEHAMM ON8 MASKONHTIIOWMX.
OoHAKD HET BRCOKOW EOPLENALMKA MEsOY DEWNLTATAMIY JaHHOMD TECTA W KAHUEPOreHHOCTER . CTeneHs Kop-
DENALMA JABWCKT OT KNACCE XHMAYECKHA COBOMHEHMNA. BoapacTaeT KONMUYESCTED JaHHEER, NOKIILIBaHWME, 4TO
MMEROTCH KEHUEepPOraHsl, KOTOPRIE HE BRIABNAITCA B JAHHOM TECTE, NOCKONLKY O DeRCTEYIOT Yeped opyrie,
HE MEHOTOKCHYECKHE, MEXIHKIME MNH MEXHMAM UX JSACTEMA HE BHARNASTCA B 3THX ENeTrax [7].

2 TepMHHEI K onpeaeneHnn

21 ppema peHOTHNWYECKOW JECnpeccHld (Phenctypic expression time): nepuod BpemMeHd, B Teqde-
HAE KOTOPOMD HEHIMEHEHHBIE TEHHBIE NPOOYKTE IAMEHAKTCR HOBLIMK K3 MYTAHTHEX KNETOK.

2.2 BLIXMBAEMOCTE (Survivalll 3D@ekTHEHOCTE KNOHWDOBAHKA 0BpaboTaHHLX KNETOK Ha MepHog
CROHYAHMA BOA0EACTBHA, BhIHHBSEMOCTE OBRIMHG NIMBOORT KAK OTHOWEHKE K BEEEHBASMOCTIA KOHTRONEHOR
NOFYMALMHKA KNETok.

2.3 wmanecnocobHocTte (Viability): addekTreHOCTE KNOHMKMpoaanus obpaloTaHKex KNETOE B0 BpEMA
NOCEEa B CENEETHBHLIX YCNOBMAX NOCNE NEQMCOA IKCIDECCHA,

2.4 mayTareHil THNA IaMeHL Nap ocHoOBaHKWA (Base pair substitution mutagens). BeLWECTEA, KOTODLE
BEALBAKT 3AMEHY COHOR MK HECKONLEWX Nap ooHoBaH:Ad B JHK

2.5 MyTareWkl THNA COBMIA PAMEM CUMTLIBAMMA reHeTHYSCKOro KOOa ((hpadM g T MyTareHis)
(Frameshift mutagens) pewWecTBa, KOTOPLIE BRIALIBANT BCTABKY WM JENeUMD o0uol WNK HECKONsKWX nap
CCHOBaHHA B Monekyne OHK.

2.6 OTHOCHTENEHEIR 0BWHA poct (Relative total growth). BO3pacTaAHKME YACHA KNETOK 33 ONpemeneH-
HOE BREMA B ONBITHOM BADWAHTE M0 CRABHEHWID © KOHTRONLHOA MONYNAUWEHR KNETOK.

2.7 OTHOCHTENEHEIA CYCNeHIMOHHELIA pocT (Relative suspension growth). BoipacTadde H4dcna kne-
TOK 33 Neprod IKCIPeccil OTHOCKTENERD OTPHUATENEHOMD KOHTEONA.

2.8 npaman myrauwa (Forward mutation). redHan myTauqA oT POOATENECKOND TANAE K MyTaHTHOMY
THNY, KOTOPAA NEHBOGWT K HIMEHEHME KM NOTERE AKTHEHOCTH (DepMEHTa MM yYHKUAK KOO pyenmors Benka.

2.9 yacrora mytantos (Mutant frequency). oTHOWEHWE YKCNA BRIABRNSHHEE MYTAIHTHEX KNETOK K ob-
LUEBAY YHCITY BhlHBLL MY KNETOK,

HinanHe opMUHANBHO®
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3 NMpyWHUKN HCCNeaoBaHKWA

HKneTkd, oeduUuTHER N0 THMEGUHERHaIE (TK) Bcneactere MyTadd TK+ — TE-, DEaMCTEHTHES K UWTO-
ToKCHdeckomy dpdesTy NUPpKUMUOMHoBOTS adanora TprdTopTrsnguHa (TOT). KnetsM, npodvunTHLe no TH-
MHOQWHEAHATE, YYBCTEMTENEHE K TET, «0Topbld BRILWBAST WHHIWSHUWED KNETOYUHOMD METatonHama W
OCTAHABNWBAET KNETOHHOE QeEnaHe. ToNbRo MyTaHTHEE KNETHH cnocobHel NponspepHpoBaTh B NDHCYTCTRMM
TET, B 7O BOeKA KaKk COOEDMaWME TAMAOMHKKHAY HODMANBHES KNETEA He NRonveprpyioT. AHANOMHHo
KRETkE, dedduntHele o HPRT wnu XPRT, oTOHpaiTcA No peancTEHTHOCTH K B-TuaryaHusy (TT ) nnv B-azarya-
HEEy (A, Mpr TECTUROBAMKK MeHHEX MYTALWEA in Vilro cnegyeT TWATENLHo aHANHIMposaTs OCoDEHHOCTIA 1o-
CregyeMsly BEWECTE, HE ARNAKTCA MM OHM AHANOraMH CCHOBAHKMA WNK COBOMHEHKAMK, CBRIAHHLIMK C
CETNEKTHBHEIMH areHTamy, MCNoNBEIYEMBIMK B JaHHOR TECT-CHoTEME, Hanpuuep, nobans oMnIasMan Cenek-
THBHEA TORCHYHOCTE WCCNEIVEMOND COSQMHEHHA BOMKHA MAYYATECA ANA MYyTAHTHER M HEMYTAHTHEE KNETOK.
MpremnermocTe oTGopa CHCTEMA'AreHT QONHHA ObiTe NOATEELHMOAEHA, KOMLA WCCNedyesmos COSgUHEHHE No
HAMWYECKON CTRYETYDE CRASAHD & CEMNEKTHBHbIM AreHTOM.

KNeTodHan CycneHada Mtk KNeEToYHLIE MOHOCNOR NOABERIaKToA BOagedcTBHID MCCNedyeMor CoRadnHe-
HKA KAK B BADHANTE C, TaK 1 Ged MeTabonHuYeckol akTHEALMA B TEYEHHE AOEKBATHOTO HHTERBANA BREMEHA 1
saTer cyDRyNETHBMDYETCA ANA ONPELENEHHA UHTOTORCHYHOCTH | (PeHOTUNHYSCKDR IKCNPECoHE 0o oTdopa
MyTaHToE [10, 11, 12, 13, 14]. UHTOTOKCHHHOC Te ODRYHO OLEHWBAETCA N0 COOTHOWEHHID 20 e KTHEHOCTH KNo-
HHUPORAHHA [BRIMHBASMOCTH] WMNW NO COOTHOLWEHKK OOWerD pocTa KyNeTYp Nocne eoafencTeds. ObpadoTaun-
HEE KYNETY D COOEMaT B KyNeTypankHoR cpede HeotxoaMmMsld NEpHUal BpEMEHH, XAQaKTEPHLIA ANA KaMaons
CENEKTHBHON NOKYCa W KNeTOYHOM TUNa, 4T06kl NEeRBrNacs BNKMALan K oNTHMANBHOR EHOTHNKMYECKAR J6G-
NPECCHA MHOYUKRPOBAHHLX MyTagWd, HacToTa syTayqwil oNpedenseTca NyTemM NOcesa olpefenaHHorn Jucna
KMETOK B CO0ep#alyio CENeETHBHBIA areHT KyNETYPanEHYD Coeay AN BeRBNeHHR MYTAHTHRE KNEToK ¥ B cpe-
Oy De3 ceneKTUBHOM aredTa 4nA onpegenequs Qe THEHOCTH KNoHMpoBEaHna (Bemmeaemocti). Mocne
COOTRETCTEYIOWETD BOEMEHA HHEYSALUWA NOOCYUTLIBAKT KONOHKMA. HacToTa MyTALKA ONREeOenABTeA Ma Y1ucna
KOMOHMEA B CENeKTUEHOA CPE0E 1 4MCNa KONOoHWA B HECENEKTHEHOA cpena.

4 OnucaHue meTtoaa

4.1 MatepHanki

4.1.1 Knated

B TecTe MCNoNe3yHTCA PAINMHHEE THNL KNETOK, Bknicdan cybknoHel knetok LS178Y, CHO, AS52 WTd
M THE, MononbayvemMile ENeTEH QOMKHE DbiTe YYBCTEMTENbHE & XHMAYECKUM MYyTAreHam, HMETh BhICOKYH
PR K THBHOCTE KNOHARDBEAHKA W CTAGKNbHBIA YLOBEHE CNOHTAHHEE MyTaLWA. KNeTkd dieofxoqumMs npone-
PATE Ha 3arpAIHEHHE MAKONTa3MOoR. KNeTkW He QOonsHE KCNoNbE30BATECA NDH HANKYHK JarpRIHeEHHs.

MpenpapUTeneH0 4onHHa BeTe ONPEOENEHa SYBCTEHTENBHOCTE M CHUNa TECTa. HMono KNeTok, Konu<ec-
TED KYyNLTYR, ECHUEBHTDALMKM MCCNEe0yeMoro BELecTEa J0M+HBl CTREYAETE 3TUM NapaMeTpam [15]. Musumans-
HOE YHCNO BECXHBWMX nocne obpaboTik KNeTok, WCNoNbe3yesMOos Ha Kamgon cTagdd TecTa, JonsHo
OCHOBLIBATLCA HA CAOHTAHHOR Y4acToTe MyTaukd. O0Wes Npasuno — ACNoNLICEaTs TO KONWYECTRD KNEToK,
KOTOPOE NO KpaAHed Mepe & 10 pal Bellle CNOoHTAHHOGA YacToTel MyTaAUHE. PeKoMeHnyETCA HCNoNe3IDBATE N
KpaiHei Mepe 106 knetor. CnanyeT YYUTRIEITE A0eKBaTHEIR HCTODHYECKWE OaHHBIE MO KNETOHHOR CUCTEME,
YTODE KOHTRONKMPOBATE CTADWUNEHOCTE TECTA.

4.1.2 Cpega ¥ yCNOBWA KyNMETHEAPOBAHMA

HEeoGx0gMMo HeNoNLI0BaTE COOTEETCTRYKIWYK EYNETYRANbHYK CREeay W YCNOBHA MHEYDALUKK (KynNeTy-
panesHan Nocyoa. TeMIepaTypa, HoHUeHTpagus CO0, 1 anasHocTe). KynsTypansHyio coedy SelivpadT B cooT-
BETCTEWM © WCNONbAYEMBIM B TECTE THNOM ENETOK W CEMEKTHEHON cHcTemon. Ocobedus BamHo, YTobwl
BeIGpaHHBLIE YCROBKA KYNETHEWDOBAHKAE CEECNedMBanM ONTHUMANLHBIR DOCT KNeToK B TEYEHHE NEpHMoOa J8C-
NPECCHA W ONTHMANEH YIS KONOHHE0DDasyow Yo cNocoBROCTE KAk MYTEHTHEIX, Tak K HEMYTAHTHEX KNETOK.

4.1.3 MNpuroToBNeHWe KyNETYD

KneTks CepyT Ma CTOK KyNeTYPR, BRICERAKDT B KyNeTYPaneHye cpeay U uukybupyior npu 37 °C. MNepeg vc-
NONE3I0OBAHKUER B TECTE KyNETYDE HEODXOIMME OUHCTHTE OT NPESCYLUECTEYIIWKE MYyTAHTHEBIX KNETOK.

4.1.4 Merabonv4yeckan aKTHEALKWA

Mecnegyemos BELUECTREO TECTHRYIOT B KyNeTYPE B BEADHMaHTAX GE3 1 B NPHCYTCTBMM CHCTEMB! MaTabon9-
YECKOW aKTHBaumn. HawGonee 4acTo MCNoNe3IyeMan CHCTEME BENKYaeT RogakTopel 1 NOCTMHTOROHGDHANE-
My chpakuio (S9) nedasu rpkiayHoe, obpalboTadHbix HEOYETOpaMK PepMEeHTOR, TAKMME gak Arochlor [18, 17,
18, 19] vnk komSrHauus derobapburana v fi-nadmodmaecna [20, 21]. OBuMHD MCNONLAYIOT NOCTRMTOKDH:

2
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OpHaneHy e GpasuMio B KOHUEHTRaUMK 8 auanazome 1—10 % oT kosedHore obeema cpeael. BeiGop v yonoemna
CHETEMB MeTalonueeckol aKTHEALUMA 3ABWCAT OT KNAcca MoCNeqyeMond XMMHU-ackors sewectea, B HeroTo-
Phlx CNYYasK BOSMOMHO NPOBSOSHHE ONBITA © GONee Yen OOHOH KOHUBHTDAUMEA NOCTMETOXOHDPHAaNEHOR
foakukKg. PAg MeTooMK, GCHOBAHHEX K3 MCTONEIOEAHHA MEHHOM HAEHE DHE KNETOSHER NMHHAA, 3KCNPECcCrpy-
MR CReUwprHecke aKTHaMpYIOWWS KNETOYHBIE DEDMEHTE, MOryT 0ONagarte IHZ0MEHHOH aKTHBaLMER.
Befop knetoudsx NUHE gomses OeiTe HaywHo oDocHoBaH (HAnpUMep, NPHCYTCTEME WMI0AMMa LWTOXpOMaE
P450, meTabonu3vpyiollert MCCNedyeMos BElecTe ).

4.1.5 Wccnegyemos sewecTeo/No4roToBKa

Teepanle BEWSCTES CNEaYET PAcTEOPATE KK CYCNEHIWPOBETE B COOTBETCTEYHILLME DACTBODMTENAX MNK
paitapuTENax M PACTEOD MOToRMTE Nepeg obpaboTrol knetok. Mngkue BelecTsa MowHo 10DapnaTs NpAMe B
EYTIETYEY WIANK Pa3s0iHTe NEpe] BEEaeHreM. CBExHE NDENapars GOMEHE MCHoNEI0BaTECA 0 TexX fop, Noka
HE SyayT NonyYeHs JaHise of W CTabHNEHOCTA NgK COOTEETCTEY IDWHMX YCNOBKMAR XpaHeH KA.

4.2 Yonoewa TecTHpOBaHMA

4.21 PacreopuTenu/paitanyTeni

FacteopuTent/pasfaanTent HE JOM«eH XMMUYECKH BIansM00eRCTECEATE C MCCNSaYEMbls BELLECTEOM K
HE QOMEEH BIAATE Ha BLMWBAEMOCTE KNETOK W AKTUBHOCTE 39 CHCTeME. ECNH MCNONBAYETCA HEMIBECTHEA
CACTEODHMTENE, Sr0 NPHMEHEHWE LOMKHS Dbl Te COOCHOBEHD OaHHLIMK, NOEA3EED DWAMA 810 COBMECTHMOCTL C
OAHHEIM TECTOM. PEKCMEHIYETCA, SCNK BOIMOMHD, HCNONLIOBATE B NEQAYI0 OYEDEDL BOOHBIE PACTEODENCYC-
nedani. Mgy MeCNenosaHsy HepacTEoDHMBIX B BOOS BEWECTE WCNONLIYIOT OpraHWYeckne pacTROPUTENM, He
COOEpMallke BogE. Boga MomeT GbiTk YIaNeHa ¢ NOMOWED MONeKyYMADHOMD C|Ta.

4.2.2 BoinelcTEYIOWNWE KOHLUBHTPALMW

DCHOBHEIM K KPMTEDHARIA MDA BEIDODE MAKCHMANLHOR KOHUEHTPAWHKE BELUSCTES ABNAKTCA LHTOTOKCHY-
HOCTE, PACTBOPMMOCTE B TECT-CHCTEME, MaMeHEHHe pH UNK OCMOTHYECKON KOHLEHTRaUMH.

LIMTOTOKCHYHOCTE O0M#HA OTE CNpedeneHia B BapHanTax B NDUCYTCTEMH W De3 meTabonn4eckon aktin-
BALMK B OCHOBHOM 3KCNEDHMEHTE, MCNOMNBIYA B KAYSCTES NoKalaTensd xpelTMEHOCTE KNOHMPOBaHHA |Bil-
HHBIEMOCTE ) AW OTHOCHTENEHEIR OGWHWA pocT, TToneaHs onpegenyTe UWHTOTOKCHYHOCT:  PACTEORHMOCTE B
NpedEapuTENLHOM IKCIEDHMEHTE,

CnegyeT ncnons3oeaTte NO KpaiHed mepe 4 nudopMaTHBHEE KOHUEHTEAUMA. TP HAnWYKHK LMTOTORCHY-
HOCTH KOHLEHTRALMH DOMEHE BblTh B AMANAI0HE OT MaKCHMANsHOA 00 MAHWMANEHON NO TOKCHYHOCTH MNK 00
OTCYTCTEHA TOKCHYHOCTH. OBLIMHO YPORHA KOHLEHTRALMA OMHEl pAINW4aTECA B AManaloke oT 2 paa 4o 410 .
Ecnd MakcHMansHan KoHUEHTPaUKMA 0CHOBAHA HA UMTOTOHCHHHOCTH, TO OHa SONHHA 0388 Te NEPHENHIKTENEHD
10—20 % (o He MeHswe 10 %) YpoRSHE OTHOCHTENEHOH BEMKHEASMOCTH (OTHOCHTENEKON 3heKTHBHOCTI
FNOHMDOBAHKA) WNK OTHOCHTENRHOMS 0Bwero pocTa. ONA HEeUWTOTORCHYHMEY BEWEeCTE MakCHMaNbHBE
EOHUEHTPaYKA cnegyeT Bpate 5 mrian, S menfmn wom 0,010, asiGupan HanMenswyio,

OTHOCHTENBHS HEPRCTEOPUMBE BELLECTEA CNE0YET TECTHRPOBATE HA YPOBHAK BbilUE HWW HHME FPaHHUL
X PACTEOPMMOCTH B Ky NETYPANBHEL YCNOBEWAX. JaHHEE NO DACTRORMMOCTA CNeayeT onpeqenate Ha KynkTy-
CANBHON CPpede, B KoTORor obpabaTHEmoT kneTk. Noneiko SUeEHATE DACTEODHMOCTE B HAYANE W B KoHUE 0b-
paboTeK, TakK KaK LACTECPMMOCT b BOMET MEHATLCA BO BpemA obpaboTkk KNeToK M3-3a NPUCYTCTEMA KNeTok, 55,
CHBOPOTEM A T. 4. HEPacTBOPHMOCTE MOMHS ONPELEnATE Ha mMaa. MNpeuxdnuTaT He QOMMeH MEewaTs aHanday
ey NETATOR.

4.2.3 Kourponu

CooTEETCTRYHIWME MONCHMATENLHBIE W OTPUUATENBHBIE [DACTRODKHTENE MNW pasbaBUTant) KOHTRONK B
BAPHANTAX G83 W B NPHUCYTCTEMK CHCTEME! METAGONMYECKOR AKTHEALKM O0NHHE BolTe BEMMOHEHS B KamLA
IKCNEpMMenT. B BapranTe ¢ meTabond4eckod asTHRALKMER KCNONEIYEMOE B KAYECTEE NONOHHTENBHOMND KO-
TOONA BEWECTED O0NHMHD QaTk MyTareHHsIA CTRET NDM JaHHOR CHCTEsE MeTabonryeckol akTHBaUMHK.

n PHMEDL] NONXHATENBHLIX EOHTROMEA

Yenoown wetaboneueckomn
PR Nokyc Nuspaecpos srwectan @ CAS No
OTCyTCTERE 3KI0MEHHOA HERT STvunseTancynegonaT [CAS Mo, 62-50-0)
sMeTadonuYecron STUNHWTRpOZOMOweaRHa [CAS Ma. F58-73-9)
AKTHEALMH
TE {manee @nd BonNswye EonoHRH) MeTHnMeTaHcyneoHaT [CAS Mo, B8-2T7-3]
HFRT ITunmeTaHcynedoHaT [CAS Mo, 62-50-0]
BTHNHWTRpOZOMO4wEaRHa [CAS Mo, F50-73-9]
3
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OnaHvanue

Wonosus metafionaecsan

R — Moy Xumnseckoe sswecies 1 SAS Mo
MpreyToTaMe 3K30TeHHOR HPRT I-meTanxonanTped [CAS Mo, 56-40-5)
MeTatonnyeckoi W-HuTpo3oauMeTanamuH [CAS Mo, B2-75-49]
AKTHEALHWE HAZ-pumerinBesdanTpaged [CAS Mo, 5F-07-6]

TH {Mansie unme Bonewke konoske) | Udsnogochamil (MoHorAdpaT)

[CAS Mo, 50-18-0 (8055-18-2]
BeHaolaupeH [CAS Mo, S0-32-3)
I-meTAnxonanTped [CAS Mo, 56-40-5)

XPRT W-HATPE30AWME TRNEMUH (GNA B b COKHE
yooEHeR 5-9 [CAS No. 62-F5-9]
BeHzolBWpeH [CAS Mo, 50-32-3)

BoamMomHo MCNONBEI0EIHKE ODYIME NONCHNTENLHLIX BOHTponed. Hanpuuep. ecnuv naboparopra MMeeT
HAKONNEHHEE JaHHEE Mo 5-0p0M- 2-0e3okcHypuidiEy [CAS Ne 59-14-3], To 2TO COBOMHE HME MOEET DbiTe WC-
NONBIOBAH0 KAK NONOKWTENEHBIR KOHTRONE. MPH HEOBXCOMMOCTH A0NYCTHMO KCNONBIOEATE XMMHYECKAE BE-
WECTEA TOMS #E KNACCA, YTO W HIBECTHLIE NOIMTHBHEIE KOHTROMA.

OTPUUATENEHBIA KOHTDONE — PACTEOPWTEN: WK pailbapuTens & yNeTypansHod cpege. ObGpaboTea
Ky NuTYPk NDCESOMTEA TAK %2, KaK B IKCNEDMMERTANLHEX rpynnax. JononsrTensHo BE0OMTCA KOHTROME 4RYL-
Typa 63 0bpaboTEW:, NOKA HAKONNEHHLIE (MCTOPMYECKRE KOMTRONE) B NabopaTopkiv JaHHLIE HE NOKawYT OT-
CYTCTEME BREIHONT MM syTareHHoro bdierTa eebpanHonn pacTeopuTEns.

4.3 MNpoesegeHye TecTa

4.3.1 OBpadorHa KyNLTYpPLI

Mponddrpypyowke KneTe oBpataTeiBainT BELECTRESM B YENOaHAK 583 1 B NDACYTCTAWK MeTaboni-4aec-
KO aKTHEaU M. JNUTensH0cTE BoagedcTEMA JoM+Ha e ONTHMANBHON (00b4H0 pdekTiada o 3 go 6 4a-
coB). Bpems J5CnoaruHi MORET OXBATEIBATE OOWMH KNH GONee KNeToHMHBIX LHKNOS.

Ons kasooi KoHUEBHTDAUMA MOMNYT KCNONLI0BaTRCA bo gee, nBo oaqa kyneTypa. Mpy Monone3ceaHqm
OO HORA EyNETYRE SMCN0 KOHUSHTREUWA CNedyeT YyEenMYETE, YTosl Deno agessartioe YMCno EyNsTYR ONA adany-
38 [T. & Mo KpaiHel Mepe 8 KoHUeHTPAUAA). Heobxoumo CTAEHTE 2 KYNETYRER C OTPHUATEMNEHBIM KOHTDOMEM.

TecTipoBanme raznodpaaHblx MNK NETYYRE COBOWMHEHHE CNeayeT NPOBoaMTE, HCNONLIYR A0eKEaTHRIE
METOOMKE, TAKME KaK MepMETHYECKE 3aKPHTRIE KYNETYDaNsHRE dinakoHe [22, 23]

4.3.2 OUeHKA BLIXHBABMOCTH, HHIHBCNOCODHOCTH W YACTOTLI MYTaLHA

Mocne OKOHYaHHA BOAOERCTEMA KIETEA OTMBIBAIOT W KyNETHEMDYIOT ONA OUEHEM BEoSHBASMOCT M GNA
JECNPECCHK” MYyTAHTHOMD ReHOTAN. OUEHKY UMTOTORSHHHOCTH, ONpaaenss oTHOCHTENbHYID 3 e THEBHOCTE
KNOHHPOBAHMA {BELEMBAEMOCTE) M OTHOCHTENbHEIE OBLWMA POCT KyNETYREI, 0DBMHO NPOBOOAT Nocne Neproaa
BOAOEACTRIAS.

Jna kawgoroe NOEYCa WMEESTCR ONPEeSeneHHsll Neprod BpeMeri, HeotxoquMsi GNA ONTHMAanNesHoN JKC-
Npeccid @eHoTHNG BHOBE MHOYUHPOBaHHEX MyTauui (MyTadTan) (ang HPRT 1 XPRT seobxogurso No Kpaik-
HEl Mepe 6—8 gued, gnA TK — 2 ouA). KneTid Beipall|BanT B Cpeds B NpWMCYTCTeHH 1 D@3 cenekTHaHon
areHTa Qna onpeneneHHA CooTBETCTEEHHD YHCTE MYyTANTOE W 3MDEOEKTHEHOCTH KNOHKPOBAHAA, DUEHRY Blidi-
BIEMOCTH (MCNONB3YEs Y0 ONA Dac4HeTa YacToTk MYyTaHTOE) NEOBSEAT NO OKOHYAHHH BREMEHH JKCNPECTM,
BLICEBAA KNETHH HA HECENEKTHBH YK CREOy.

Ecnd pelecTes No3adTHEHo 8 TH+/- TecTe Ha kneTrax L5 178Y, onpegenasnT pasMep KonoH[E No KpaiHei
MELE HA OOHOH SKCNEDHMEHTANLHOR KyNLTYDE [HAMBRCLUAA NOIMTHBHAR KOHUEHTDAUMR) M HA KyNLTYDAax oTRH-
LATEMNEHOM W NOAUTHBHOM KOHTRONA. ECNK BEUECTR0 Jano oTPHUaTeNEHEIA pelynsTaT B TE+/- TECTE Ha kneT-
kax LI178Y, pasmep KONOHHA ONPEROEnAT 8 WyNeTypax OTPUUATENLHONS W NOIMTHBHOMD koWTpanA. B
MCCNenoBaHuAX Ha TRETHE+/- Tamke MOMEeT NPOBOOMTECHE SHAMNKA DAIMEDE KONOHAR.

5 Pe3ynbTaThi W OTHET

51 O6paboTia peaynLTaTon

JanHse gonsHsl BENKHAETE WATOTOKCHHHOCTE KW BLEKWBAEMOCT L KNETOK, NOOCYET KONOHWA M 4acTaTy My-
TALKMHA ONA SHCMEDHMEHTANBHLIK W KOHTPONEHBIX EYALTYE. B CiyYas NnonosuTensHers oTRETa B TecTa TH4- Ha
KneTkax LS17EY, KonoHHH MIMepRKoT, HCNONLIYA KPHUTEDWK OTHECEHHA KONOHKEA K Mankei 1 GonNsW WM, no Kpad-

4
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HEW MEpE B BADHANTE C OOHOW KOHUSHTDAUWENR BEWECTEA (HAMBLICLUEA KOHUEHTRAUMEN, JABWER NoNoHn-
TEbHLIA MHPPeRT) W B KYNETYDAR OTPMUATENLHCSTS W NOSWTWEHOND  KoHTpons.  MoneeynsapHas W
UKTOMEHETHHECKAR NPHECOE MYyTaHToR, CODasyiilLME BONbLUKME W MANLIE KONoHHK, B J8TANRR pACCMOTRERS B
pALe pabot [24, 25]. B TE+/- TeCTe KONOHKK NOASHMTEIBIIOT, KCNONEIYR KPATEDAH HOPMANsHOTD pocTa (BoNb-
LUME KONOHAKN) W MEQNSHHOMD POCTA (MaNe@ konoxnK) [26]. MyTadTHee KNeTi, nseiwwe Gonee TAMenkse rna-
HETHYECKME HApPYLWEHHS, WMEKT Gonee ANMTENEHOE BEEMA YOBOEHHR W COOTRETCTEEHHO DODMADYIT
HEGOMNBLWME KONOHMK. CNesTR 3THE HapyWeHHA konefneTca oT NonHoR NoTEEH FeHa A0 KapHoTHNMYECHH BlAB-
MASMEIX XPOMOCOMHLIX abeppaukd. O0paloBaHWe Mansx KONOHKA CBRIAHD C XHMUHECKHMK BELYSCTEIME, -
OYyUHPYROLWHME  «00NEWHes XpOMOCOMEBIE abeppagun [27). MyTAHTHLIE ENETHd C MEHESE CeDbEIHbIMK
HAPYLIEHAAMK PACTYT OO CHOPOCTEID, CXOOHON C DOOMTENECKMMH KNETHAMA, 1 (RO PMHPYIOT D0NsWAE HOMOHHM.

OonsHe BETE NpELCTARNEHE BEKHEISMOCTE [OTHOCUTENEHAR MDEEETHRHOCTE KNOHHPOBIHWA] M OTHO=
CHTEMEHEI ODWKA pOCT, HacToTa MyTauMA NEHESOWUTCA KaK HACNS My TAHTHLIX KIETOK Ha 0GULEE HUCNC BLisnE-
LAY KNETOK.

LaMHble NPUBOOAT NG CTASNEHEM KyNeTYRamM. JononHUTensHo Boe AaHHsIE cneayeT oSueilHMTE [CyM-
MHUDOEATE) B TAONHYHON QOpe.

HeT Tpefopaui K pepHdUKaLMK YeTES NONOMHUTENEHOM 0TEeTa. [poTHEOpEY MBS PEIYNETATE CHEDY-
&7 NPOACHKTE, NPOECOA SanbHEAWEEs TECTHPOBAHWE, NEedNOYTHTENEHD MCNCNEIYA MaOMPUUHPOBAHHLIE JKC-
NEQHMEHTANBHLIE YCNOBWA. OTPHUATENBHEIE DEIYNETATE CASOYET B OTREN:HLIX CNYHanx NoOTeeE#0aTe. B
TEX CNYYAAK, Korna NogTEepHOEHHE OTPHUUATENLHEY PEAYNETATOR HE CYMTAETCA HeobXoduMBR, NpaBoED-
HOCTE 3TOM O0NHHA DeiTe oSocHoBRana. MogWudWkaunA napaMeTpos WCCNeaoBaHMs, CTeneHe KoneSadua
YCMNOBKA MOMYT GbiTe NPOBEOEHE! B NOCNEEVIOWLAN IKCNEPUMEHTAX MDA NROTUBODEYMEEX MNW OT DULATENBHLIX
peayneratax. MNapameTpisl, KOTOREE MOrYT GbiTe MOOQUEHLKMDCRAHLI, BRNMHAEMNT A4aNa30H KOHLUEHTDAUWA K1
YCMOBWA METABONMHYECKON 3KTIHBALIMM.

5.2 OUeHKa W HHTEPNPETALWA PEIYNLETATOR

CywecTeyeT pad KpMTERWEE Ans ONpedenaHda NoNcHMTeNsHOM pe3YNeTaTa: 3aBMCHMOCTE OT KoOHUEH-
TEALMA WA BOCTPOMIBOAMMOE NOBLILWEHKE YACTOTE MYyTALWA. Ha NepRoM MECTE A0NMHE DbiTe GHONOIHYECc-
kad 00OCHOBAHHOCTE DelynsTatos. JononHuTensHo NoM oUeHEe PeayneTaTel MoryT SuiTe MCNons308aHksl
CTATHCTHYECKME METOObl. CTATHCTHYECKAA IHEHHMOCTE HE OOMMHE ObiTh SOMHCTREEHHBIM ONPEOENRI0LLHM
aKTOpROM NEW OUEHKE NONOKKWTENLHOMD OTEETA.

Moocnenyemos BeWecTED, AN8 KOTOPOrD BCE BblWENDUBEIEHHBIE KPHTEDHH OTPHUATENEHLI, CHHTARTCA
HEMYTArgHOM B DaHHOA TECT-CHOCTEME.

XoTA B GONBLUWHCTES HCCMNEAoBAHMA NONYYAKT YETEHE NONOEATENEHBIE KW OTDHUATENEHEE DEIYNLTA-
Tisl, B PEOKAX CRYYARK DAHHBIE HE NOIBONRIOT CAENATE IAKMKHEHKE 08 aKTHEHOCTH BelecTEa. PesynsTarel Mo-
MyT OCTARATLCA NPOTHB0DEYMBELIMKA UMK COMHUTENEHEMA HECMOTRA Ha TG, 4T JKCHEDHMEHTL HECKONEKD pad
NoATOREHEI.

MenoxuTensHee PeaynETaTel B TECTE CUEHKA MEHHBEX MYyTAWKA Ha KNETHaX MNEKoNUTaKWME in vitro no-
KAALIBAIOT, 4TO MCCNegyemMoe BelEcTES WHOYLUHPYET MeHHBIe MyTALMKM 8 HCNONEIYERBIX Ky NETHBADYEMbIX
KNETHAR MOSKSNHTAIOWNE. BRABNeHHAR JABHCHMOCTE 2 rTa oT KOHUBHTDAL MK, KOTOPaA NOBTOPRETEA, Ha-
HEonee sHasMmMa. OTPHUATENEHEE DEYNBETATE NOKIILBAI0T, YTO NDH 03 HHBX YCNOBAAX MCCNedyeMos Be e c-
TEO HE HHAYUHPYET MeHHR BMYyTALUWA B ACNONbAYEMEIX KyNETHBMDYEMBI KNETHAX MOSKOMATA IO,

5.3 Oryer

O7T49eT JoM+eH BENINHaTE CNegyyss HHEBODMaLRo,

HMeonenyemos coaOdHeHHe .

- WOEHTAPHKAUKOHHEIE 0aHHBIE H HoMep CAS, 2Nk HIBECTEH,

= hHIMYECEYID NDHPOOY W YHCTOTY,

= D HIMKO=XA MAYECKHE NADAMET Do, HMEIDWME IHANAMOCTE QNA GaHHOND KCCNedoBaHKA,

= CTABWMNEHOCTE BEWECTE.

FacTeopuTens/paibasnTant:

- oDOCHORAHME BeITOpa pacTropuTena'pasfasanTens;

= PACTEOPHMOCTE W CTabMNLHOCT L MCCNEQYEMOro BELWEcTEa B pacTEOpKTENE pazbaauTensa, ecnm Ka-
BECTHEL.

KneTru:

= THM KW MCTOHHAE KNEeToK,

= YMCND KNETOYHBEE KYNETY

= HWCNO NACCAMEe N, BCNW HCNONBIYIOTCA;
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= METOOLI NoOJewaHHA KNeToYHLIX KyNETYD, 8CNH MCNoNLIYHTCR,

- OTCYTCTEHE MAKCNNAIMES.

YENoBKA JKCNEDHMaHTa:

= QBOCHOBAHME BRHBODE KOHUEHTRAUME M Y4CNa KNETOYHBIX KyNETYD, BENOHAIWEES OaHHLIE NO LETOTOK-
CHHHOCTH W OrPaHHYEHHR N0 PAcTROPHMOCTH, BCNK MMEKTCR,

- COCTaE CpEakl, KoHUeHTRauwmA S0,

- KOHUEHTPAUKK MCCNedyerors BewecTaa;

= O0bEM PACTEODWTENA W KONWYECTES JoSaBNeHHON HCCNeayermors BeUEeCcTea,

= TEMNEPATYRa WHEY DAL,

= AnUTENEHOCTE oBpatoTrK KyNeTYPeRI;

- KNETOYHYH NNOTHOCTE BO Bpems 0BpaboThuM,

= THM W COCTAE CACTEME METAGONWMYECKON aKTHEALWA, BENIOYAR KPHTERHH MpHEMNEMOCTH,

= MOUTHEHBIE ¥ OTPULATENbHLIE KOHTRONK,

= NPOAOHMTENEHOCTE NEQHOOE JKCNPECCHA [BENIOHAR YMCN0 BlCEAHHLIX KNeTok, cyDryNeTyDol, NRoTo-
KONkl NOCEEE, SCd MCNonsIYIOTCA ),

< CENBKTHUBHEIN are (o)

= KPUTEDHM OTHECEHKA DEIVNETATA KaK NONKATENEHEIR, OTOHUATENBHEIR WK COMHMTENBHEIR,

- METOOk, HCNONBIYEMES AN NOGCHETA BeIKKELIKE M MYyTANTHLIX KNETOK,

= ONPEOeneH e, KaKOTD PAIMEDA W THRE KONOHHH YHHTHEIOTCA [BENIOHAR KDATEDHA OTHECEHIA KONOHAA
K «Rankite 1 aBomnswi g ).

Peaynerate:

- NPHAHAKK TOKCHYHOOTH,

= NPWIHAKK NEEUANTHTALHM,

= AaHHEe o pH W OCMOTHYECKOR KOHLEHTRALMA B0 Bpema oBpaboTkk MoCnegyeMbly BELLECTROM, S
CNPEOENRAN,

- PAIMED KONOHAA, 8CNH YY9UTRIBANK, N0 KpaAHER Mepe, ONA NOIMTHEHEL W HETATHEHEE KOHTRONSH,

- OUEHES 3ABMCHMOCTH adderTa o7 A0akl, IOE 2TO BOAMOMKHD,

= CTATHCTHHECKIMA HANKI, ECNH MPOBOSMMN,

< OAHHEE HEMATWBHOM (pacTEOPHTENL/PastaBuTeNs) M NOIMTHRHOID KOMTPONA;

= MCTOPWM4ECKHE DaHHEE MO HEMATWEHDMY (PACcTECDUTENLPAIGABKTENE) M NOIMTHBHOMY KOHTROMIO G YEa-
SAHWEM Npegenos koneGaduil CpeaHKE W CTaHAaPTHOMD OTKNOHEHHA,

= HACTOTE MYTAHTOR.

CHCYyHOeHHE PesyNeTaToa,

JaKMEoIEH S,
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