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recT P 57130—2016
Mpepucnoeue

1 NOOFOTORNEH MNocynapcTeeHMbld SHOO0%eTHEIM 0DpassBaTenkEHEIM YYPENMIEHMEM BLICIIErs Npo-
feccHoHansHors obpazopadda aleperid MOCKOBCEWE MOCy JAPCTEEHHEIN MEQHLEMHCKWA YHHESDCKTET MMEHH
.M. Cedenosar MuHWCTEDCTEa 3dpapooxpaveHdsa Poccrdckon Pegepaddi (Mepewia MIBY  HseHM
M.M. Cevenora) Ha ocHoBe CODCTEEHHOND NEQEE0OA HA DYCCHME AJbK aHMNOAIHYHON BEpCHK CTaHdapTa,
YEAZAMHOMD B NyMETE 4

2 BHECEH TexHMYeCcEMs KOMUTETOM NG CTaMoapTH2aUMK TK 458 «PaapatoTia, NpoMasocTes M KOH-
TPOAs KAYECTREA NEKAPCTEEHHBIX CLBOCTRY

3 YTBEPHWOEHWBBEONEH B JEMCTBME Mpwxazom PenepantHOro aresT CTEE N0 TEXHUHECHOMY PEry-
NHpoBEaHKKD 1 MeTponordd oT 10 oxTadpa 2016 r. Me 1345-c7

4 HacToAwxiA cCTaHgapT WOSHTHYEH MExdyHapodHomMy JokyMenTy ICH 52:2011 «Pykoaogcres no
MIYSEHHIO MEHOTOKCHYHOCTH W MHTERNPETALMK NONYHaHHEY GaHHBX ANA NeKapcTeeHHLIX NPEnapaTae OnA
MEOHUMHCEOTD NpKMeHednax (aGuidance on genotoxicity testing and data interpretation for pharmaceuticals
intended for human uses, IDT} MexgyHapoaqod KoHPEpEHUWA N0 FEPMOHKIALAA TEXHWYSCKHE TpeDoBaHHA
ONA PEMMCTRELMKM NEKAPCTEEHHLIX CPEQeTE ANA MEeQUUKMHCKOrD npumexerna {International Conference on
Harmnonisation of Technical Reguirements for Registration of Pharmaceuticals for Human Use; ICH).

HanmMeHoBanne HAcTORWESrD cTaHgapTa MAMEHEHD OTHOCHTENEHO HAMMEHOBaHWA MEROyHapogHOrD
ACKYMEHTA B CER3M © OCODEHHICTAMK NOCTROSHAA MERTICYJAPCTESHHON CHETEMEl CTAHZARTHIA LM

3 BBE[JEH BIMNEFPBLIE

Mpasuna nouMeHeRUR HacMOoAWez0 cmardapma yomaroanessl & cmamee 26 Pedepanbboao 3akaHa
T 28 wrowr 2015 2. Ne 162-03 « 0 cmandapmudauuu @ Poccwdckol @edepayuu s, Mrgopuauus off Uarese-
HUAX K HaCmoAwery cmandanmy Mybnukyemor & eXesc0 oM (N0 cOCMOoRRLe Ma 1 AHEaRR meKyieaa 2oda)
UHDOpMAaLUONHOM VRaSamens « HauyloHans eie cmandapmsis, 3 WP uguansbbil MErcm uaMeqeRUd U nonpa-
0N — § ENEMECAYHOM UHDODMALUONRONM razamene sHauuoraneHee cmardapmes. B cnydae nepecmMom-
08 {3aMersl) UL oMMeNsl  HACTIORWLE20 omakdapma  coomeemomeyiowes  yeedomneHue  Sydem
amyfinukcaado 8 BNusalwen SLIMyCKe BWEMECAYHOED UHDOOMALUCHHOED YraZamanA sHaluosanbhbia
cmakdapmeiy. Coomeemomaylas uigopMauyus, yaedoMAgHLE U MEeKcmel DIIMEWSIMCA Makke &
unhoprauuossod cucmesne COWEED NOABIDEANUA — HE COULUATEROM CANMe HAULOHANBHOSD GP2aka
Pocoutickod Qedepayuu mo cmandapmusayul & cemu HMemepsem (Wwww gostru)

B CradgapTeHdopm, 2016

HacToRWWA CTAHOAPT HE MOXET GLITE BOCNPOMIBE0EH, THDAXWPOBAH M PACNDOCTRAHEH B KadecTae 0cik-
LUHANLHOrD MagauuA Ges paspewerina DagepansHoro areHTCTEa N0 TEXHWSECKOMY PEryNHPOBaHHIO W METRO-
NOTkK

Pa3spaboTka anekTpoHHOWM Bepcun - nopTan GostExpert.ru 2/24
CTpaHuua nokymeHTa - https://GostExpert.ru/gost/gost-57130-2016



https://gostexpert.ru?utm_source=pdf&utm_medium=71114
https://gostexpert.ru/gost/gost-57130-2016?utm_source=pdf&utm_medium=71114&utm_term=page

rocT P 5T130—2016

CopepwaHue
T CENACTE MPMMEHEHMA. - _ . . . o L o e e e e e e e e e e e e e e 1
T O B RN < oo coce e e e v e e e S i A 0 M BBt B s 1
2 HaGop craHpapTHelX TECTOE ANA CLEHKA FBHOTORCHHHOCTH . . . . . . 0 v v e v e v e e e me e ee e eme a1
2] R P oo e T L B e S T T a e B R R R B B B e R 1
2.2 OnucaxWe gByX BAPWAHTORE CTAHQaApTHOMO HABoOPATECTOR . . . . . . . . . . . ot oo oo e e e e
2.3 MaMeHEHHA CTAHOARTHOMO HABOPA TECTOB. . © . . . ot e e e e e e e e e e e e e e e e a2 4
2.4 OnpenenaHWe MyTareH0s 2apo0BWUBEEE KITBTOE. . . . . . o v v v v e v e e e e v s nmmmme e ee e e
3 PEKOMEHOAUMM B OTHOMIBHHM TBCTOE T VIERD . . . . . o o i i e s i e i e e s s e s e e e e e e e e e
3.1 NMoBTOpeHHE TECTOR W MHTEPNPETALMA MX PEIYNBTATOB. . . . . . . . i i i i i i e e e ie et
3.2 PeroMeHgosaHHelE NDOTOKON ERABNEHAA DakTepraneHblx MyTawaeE . . . . . . . . . . . . . _ . . . _ . 5
3.3 PexoMeHgosaHHbIe NDOTOKONL ANS NPOBEOEHHA WCNETAHWA Ha KNETEAX MASKOMUTR0WM: _ _ _ _ _ . G
4 PeroMaHDaUlMi No NpoBameHrio MCOBITaHHH M VTVO . . . . . . . 0 o e s o o o e e e e e e e e e e e e e e e s e
4.1 TecTwl, NPOBOIHMEIE C LENkI0 ONPpeLena s XpoMocoMHBIX NOBPEMOEHAA R vivo . . . . . . . . . ... B
4.2 Opyrie HonbITAHWA FBHOTORCHUHOCTH I VIO . | @ . . . i i i e e e e e e e e e e et e e e e eae o 3
4.3 Beibop 0038 pamMEax aHamMaa MO . . . L . L . . L L e e e e e e e e e e e e e e ... 1D
4.4 OemMoHCTPALWA KOHLEHTRALKWA B UENeBLIX TRAHAX NPH OTPHUATENbHEX PEIYNLTATAX aHANKI0N
TERTIIIED, ooy o oo o i o e A BT A S S et L e e S i s R 11
4 5 MNpobooThop/BpemA NPOREOeHMA SHANMKA0E NTWIVD . _ - _ - o . _ . Lol ottt e e e e 12
4 6 KonWM4ecTBED aHAMHIMDYEMEDC RMBOTHBIX . . . . . .. . o o e 0 0 e e e e e e e e e e e e e e e A2
4.7 WMonone3oEaHue CaMUOR'CaMOE TPRIIYHDE B MCCNEJ0BaHMAY MeHOTORCHYHOCTH M wive . . . . . . . . . 12
B I = T 12
4.9 Mcnons3oRaHue NoNosMTensH0Ns KONTPONA B MCCnegoaandax invivo - . . . . . .. ... ... ... 12
5 PerkoMeHZauMy No OUSHKE De3yNETATOR HCNLITAHKA M CTPATENHA EOHTPONEHEIX MCNBITAHWA . . . . . . . 13
5.1 OueHKka GHONOTHYBCKOM AKTYANBHOCTH . & . . o o e i i e e e e e e e e ee e e e w13
5.2 QueHEa peaynNeTaToR, NONYHEHHBIX B MCNBITEHHAX WIS, . . . _ . e e e e e e . 13
5.3 OueHsa peaynbTaToR, MOMYYEHHBIX B MCNBITAHMAL P VIVE . - . . . . . o o o ot e e e e e e e 14
2.4 CTpaTterdd nocneywer paspaboTed NpH NOMyHeEHRH NON0MHTENLHLIX DEIYNETATOB . . . . . . . . 15
5.5 MocnegyssuWi 3Han4s reHoTOKCHYHOCTH NpWMEHRTENEHD K DEIYNETATaM ONyXoNesons pocTa
B BAONOMMYECKOM SHAMNAIS KAHLBPOMBHHOCTH . . . . o e e e e e e e e e e e e e 1B
B T R - 2 S e o B B B B B B S e N e 7 1
L Tt = = 18
1]
Pa3spaboTka anekTpoHHOWM Bepcun - nopTan GostExpert.ru 3/24

CTpaHuua nokymeHTa - https://GostExpert.ru/gost/gost-57130-2016



https://gostexpert.ru?utm_source=pdf&utm_medium=71114
https://gostexpert.ru/gost/gost-57130-2016?utm_source=pdf&utm_medium=71114&utm_term=page

rocT P 57T130—2016
EBeegeHne

Oanuulid cTaKOapT Hanpaenet Ha onNTHMAZaUKWI0 HaGopa CTaHgapTHEY MCNeITAMWA MeHOTOKCHYHOCTH,
OSECNeY MBS Y NPOrHoa NOTEHLMANEHOND PUCKa ONA YeNoBeKa, W onMcaHWe oDWeNpHHATER NOOX0E08 K
MHTEPNEeTaUMK PEIYTETATOR C KOHEYHON LENkL0 COREDIUEHCTEOREMN MA OLEHKM DUCKE KAHLBDOTEHHE X 2 eK-
TOR, CERIAHHBX C MIMEHEHHEM TeHETHYaCKoMo MaTeprana. CTaMgapT cOOepmnT ONHCaHKe COrNacoBaHHbx Ha
MEROYHADCOHOM YPOBHE CTAHOAPTHBIX UCTETAHKA M NOOQXO008 K MHTERMDETALMK NONCHKHUTENHLIX PEIyYNLTA-
TR [N VIERD W IN Vv, NOMYYeHHES M NPOREOeHHME CTAHAARTHOMS HABopa TECTOR HA MeHOTOKCHYHOCTh,
BEMIOYAA OUEHEY HEDENEBAMTHBIX DEIYNLETATOE.

B cTangapre yyTeHbl AKTYaNbHEE PEKOMEHOA LK NOCNeOHEND DYKOB0GCTES DPraHiIaLn IKoHOMWHEC:
KOMS COTREYOHHHYECTES ¥ paaadTha (OECD) 1 oTieTe MexayHapoaHblx CEMUHAROE MO HENLITAHKWAM MEHOTOK-
ChYHOCTH (IWGET). OTAvYWA oT pekoMeddaurid OECD wnu IWGET, npr M HankydK, yE3iaHHbIe B TeKoTa
cTaHgapTa. CTaddapT NpHMEeHAETCR CORMECTHO C apyriamn TOCT No NeKapoTeeHHbiM CPROCTEAM ONA Medx-
LMHCKOrD NOHMEHEHAA M (WNK) pyKoBoACTEAMH [TH.

HacTosWwKA cTasgapT noeuTr4ed Pyeoepogctay ICH 52 No May4e M reHOTORCHYHOCTH W MHTepnpaTa-
LIHM NoNy9eHHBLIX JaHHLIX ANA NeKapcTEaHHBE NPENaparcs ANA MeduUHHCKO npWseHernA (1ICH 52 Guidance
on genotoxicity testing and data interpretation for pharmaceuticals intended for human use) MexgyHapogHo
KOHDEDEHLMH MO TAPMOHHIAUAM TEXHWYLCHAY TPECOBAHHA ONA PerMCTRaUMy NeKapcTEeMHBIX COSacTs OnA
MedMUMHCEoTe npuMaHedds (International Conference on Hammonisation of Technical Requirements for
Registration of Pharmaceutcals for Human Use, ICH).

I
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FOCT P 57130—2016

HAUWOHANbBHBIW CTAHOAPT POCCHMWACKOW SEOEPALMUM

NEKAPCTEBEHHLIE CPREACTEA ONA MEAWUWHCKONO NPUMEHEHKWA
HococnenqoBRaHMe reHOTOKCHMYHOCTHA M MHTE PNPETALKMA NONYYEHHEIX A3HHLIX

Medicines for rmedical application. Senotoxicity teating and data inferpretation

Hara epegesna — 201 T—05—01

1 OBnacTe NpUMEHEHMWA

HacToAwKE cTa0apT pacnpocTRaHaeToA TONEKD Ha NEK3poTReHHEE CREACTEE 0NA M QMLMHCHITD Np9-
MEHEHNA XABMWYECKOTD NPONCKOEIEHME, TO 8CTE MaNbIE MONBKYN, W HE DacTIDOCTRAHARTCA HA BMoNormYecKue
npenaparte. PEKoMERIALUNK OTHOCHTENEHG BDEMEHW NPORESOEHKA MCCNEL0BAMHK A B DAMKAX KNAHAYSCKOR paa-
paboTik npegcTasneHel B FOCT P SE701—2015.

1.1 OBwwre NpUHLKNLI

K MCNLITEHWAM FEHOTORCHHYHOCTH OTHOCATCR TECTRL NPoBOAHMBIE I VIlRD W i WIS B UENAX BRIABNEHKA
KOMMOHEHTOR, MHOYUWEVIOLIWY reHeTHYSCKOs NOBPEMOEHAE BCNenCTENE DaINHMYHEX MexXaunanos. JanHse
MCTNBITAHWA NOCEONADT CNPEOENWTE DUCK B OTHOWEHWH NoapexneHua JHE u dmkcauus . Sukcauda noppesxne-
Hia DHE B @OpME reHHbx MyTauuE, Bonee oblWvpHEE XpOoMOCOMHBE MOBPEKOEHHE WM pekoMOMHaUWA, B
Lenom HeobxogKuMan ans HacnedyeMeix 3hekTOR W B paMESX MHOMCITANHONS NEOUECCa PAIBMTHE 2N0Kadec-
TEEHHOIMD HOBOoBpaIoBIHWA — CRONHOND NPOUESCca, B DAME3XN WOTOROMD TeHeTHYECHME WIMEHEeHWA,
BOSMOEHD, WTDEI0T PO MWL YACTAYHO.

HHCMOBEE XPOMOCOMHBIE HIMEHEHHA TaKKe DeNK 0BYCNOBRNEHE TYMODOMEHEZI0M ¥ MOTYT YHa3LIBATE HA
BOIMOMHYID SHEYINCHOKIO 8 38 pO0LIUEBRX KITETHAX.

BallecTEa, A2I0WME NONCHMTENEHEIR PEaYyNeTAT B MCNLTAHKAK Mo ONpegeneHHo NoaobHLIX Hapywe-
HIAN BA0MYT MBETE KAHUSDOrEHH s WANK MyTareHHeld NoTesuMan gnAa Yenooesa. [ockonssy CoAIs MaEnOy KoH-
HEHTRALUMER ONPEOeneHHEX NRENAPaTOE W KAHUSDOrEHes0M YCTAHORNEHA NNA YENOBRKS, B TO BREMA KaK
NoACBHYI0 CEAZE TPYOHO ACKaAIATE ONA HACNSACTEEHHEIX BONEIHEH, MCNETAHKA MeHOTOKCHYHOCTH NPUMEHA=
MACE, MaBHeM o0pazom, ONA YCTIHOBNEHKR EAHLEBDOTSHHOCTH, HECMOTDA Ha 2TO, NOCKONEKY MYyTaUMK 3apo-
DEUEnoR NAHWA MME0T YeTEYIO CEASE © 33G0NeRaHUEM ¥ YENOBEKS, NOSOIPEHHE Ha TO, YTO NEKapCTBEHHO:
BEWECTED MOMET NPOBOUMPORATE HACNEOCTREHHEIE AdhErTE, CYMTARTCR HE MEHEE CRDLEIHEIM, YBM NOOa-
IPEHME HA EaHUeporeHHee 2pdexTel BawecTea. KpoMe TOre, peayneTaTel MCCNeqoBaHAR MEHOTORCHY HOCTH
HMEOT BONBWOE AHAYEHKE ONA HHTEDNEETALWA KCCNEO0BAHWA KaHUSDoraHHOCTH.

2 Habop cTaHOapTHLIX TECTOB ONA OLEHKW reHOTOKCHYHOCTH

2.1 Obwwre nogxons

ParucTpadka NekapcTEeHHEIX COe8acTe TpedyeT NONHOUEHHOA CUEHKM NMeH0TOKCWHECKOND NOTeHUWana.
OSWKpHEIA aHanKa NOKA3an, 4T0 MHOMKE BEWECTEA, NOK3IABWME CEORCTEA My TATEHHOCTH NPW NPOBEZEHHK
TECTa JAMCa Ha 0GPaTHYED My TauMo DakTeprid, ABNAIDTCR KAHLESDOMEHAMA ONA NPl 3yHoR. KpOoMe Toro, Monsl-
TAHWA Ha THAHAX MIEKOMATA0WMN (T WIS NoDLILAI0T YYBCTEMTENEHOCTE K ASTEKLWH KaHUEPOMEHOE Y TPEYHOB
W DACIHPRIOT CNEKTP BhIABNASMELE MEHETHYSCKHY HADYLUEHHA, NEK 3TOM CHUHAEA cnedudHyHoCTE ONpegena-
HKA, T. B NOBBILLAKT YacToTy NONCEMTENEHLIX PEIYNETATOR, YTO HE KOPDENHMPYeT C JaHHBIMK O KaHLEDOres-

MamaHue SPHUHANBHOR

e
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HOCTH ¥ MpbiayHon. KpoMe Toro, Mocnonsiceadve Bataped TecToR Uenecoobpaiio, NOCKONLKY HW OOWMH TecT
OTOENLHD HE CNoCOBEH BLABHTE BCE MEHOTOKCHYBCKHE MEXAHWIME DA3BWTHA TYMODOreHE3a.

DG We xapakTEPHCTUEY CTAHAaPTHOW GaTaper TECTOR:

i. OUBHES MyTareHHoOCTH B BUOE TECTa 08paTHOH My TauKkd DakTepHi. JanHel TECT No3BONAET BulABMTE
COOTRETCTEYIOWLME TEHETMHECKHE MIMEHEHHA K D0NBLWKMHCTRED KAHLBDOTEH0E YEN0OBEKA M PBIAYHOB C FeHoTOK-
CHHYECKHM MOTEHLWanos.

i. MEHOTOKCHYHOCTE TENKE CNedyeT OUSHWBATE B KNETKAX MIEK0NA TAKLWMWE 17 WIS Wiang in wvo cnegyo-
WK cOpazom.

Heckonsko CHCTEM 3HANUIA KNETOE MMSK0MNATAOWWX i WD WADSKD HENONLIVIOTCA M MOy T CYHTaTeCR B
OOCTATONHOA CTENEHH BANMOWMDOBAHHBLIMK . AHANWA XposMocoMHeEX abeppauri B8 meTadiaze mn vilro, MUEpos-
OepHble NooBsl in Wire (NPUMeYaHne 1) W aHanda reHHLE My TAWKE KNeToK NMmcdiomel Meiwed L3 78Y T (THMu-
AuHikHass ) (MLA). JadHsie TR aHandia B HacTOALWEE BPEMa CHATAI0T B 0QWHAK0B0NA CTENEHK SKTYANbHBIMIA,
a CNeJcBEaTensHO, W BIANMOIAMEHASMEIMA NPKY AHANKIE NOBPEMIEHNA XPOMOCOM NPK ACNoNBE3I0BAHKA B
COMETAHKK C OPYTHRMA MCHETAHAAMA FEHOTOKCHYHOCTH B DaMEax cTaHgapTHoR DaTaped TeCTOB NEXAPCTREH-
HulX CPEGCTE, B CAYY4E88 8CNH WCNONEIYHITCA NPOTOKONL WChLITAHWA, NPEJCTABNeHHBIX B HACTOALEM
CcTaHgapTea.

Mpumevanuase T
Murpordeprsa mpoffa 0 vl WUDORD NIPVANECE 8 POMKEX MemdyHEROdHLY COSMECMHEIY YoonedossHuG
{Kirsch-Volgers et al.. 2003) s valldsted by ECVYAM [Cond atal. 2008), b afucana 8 ppaogodemae DEC 487 (2010).

HMoneiTasKa in Wvg BENIOYSHE B GaTARE0 TECTOR, NOCKONEKY HEXSTOPLIS BRWECTES NOKIILIBAIDT MyTa-
MEHHOCTE iR WiYD, HO HE i WA (NpUMEYaHde 2], 3 TAKE NOTOMY, 4T0 MenaTenbHo BEMHYHTE aHANM b, YHHTR-
BaMILLME TakKe GakTopel, Kak BCackiBANWE, pacnpegensHde, MeTabonnan n esiaegedye. No gasiol NpHLKMHE
Takke NpoBegeH BelBop avaniaa MHKPOHacTil B IpATPOLWTEX (B KDOEM M KOCTHOM MOAIre) WK XPOMOCOMHEIX
afeppaudd B KNETEAX KOCTHOMD MO3ra B MetTadase (npumedadde 3). MuspounTel, Ky NeTHEHPYEMBIS OT #HEBO0T-
HislX, NOMYHABLIAY NEHEHHE, TAKKE MOTYT NCNONLEI0BATECE ONA UMTOTEHETHYECKOrD aHANK3a, HECMOTDA Ha
O paHrYEHHER ONbIT NPoOBEgEHWA MoOoEHOro adan«3aa.

MpumevaLnue 2

Hugemor #efobw/o8, HO FHEYUMENLEHOE KOAVIECMED SEHHMOKCUYMECHUY NAHLBDOSEH0E, KOMOpLE S03MOMHO
HEOEMHD SRASLNE 8 SHETUIAK XDOMOCOMWHEN MTORGMON, HO KOMOSEES NTOHAIENM OTPALATENEHE @/cNaBononosHTEN L-
HEE/COMHHTENSHEIE PE3YNETATE B BHANMIAR N Wird § civshdapmyeol Samapes. KSHUSR0SEHAI, MAKLE K5/ NROKE0HEIUN,
ZudpoXuHON, poamak U BeHadH, nonadawm e 3my Xemezopu. Hexomopehe dp yauwe TpUMB DAL TOTYNEHHEE N0 PEIYRBME-
ma peenedodaduR, NposedeH020 ROMTAHURNL, onucars Twealts etal, 2007, 1.

Mpumevarnue 3

B npuHiine, MukpoAdps g EoMoNoaMUYECRUY RTEMEEN MONHD OCCTed0aame HE KoCmaoM Modae notloze Suorazu-
WECHDA0 SUHE U & KDOBY ME K NUSDHMHLLK, KON ODAS HE MG LNEM 0858 5T LUDKY UL FALY S MUKDORdBoHEE 3pUMpaLLU-
MLl § ceneleqke. ¥ malcpamaopraly Mell el MUKDORIDS LIWSOROTT § NORUXDOMAT UNESKIX 3PUMPOUUMAY KDOoEU, B Nou
MEEarUy MaiW el NpodonMymensHocmen 4 vedenu ¥ S00e8 WMOEPN UCASAEI0EA8MECA D8N0 8 [HOPMOXDOMEMUeCKLE)
APUMPOULTE, HECMOMAR HA MTD, 4N 8 0OSaNUIME K0LIC MUKDORDELHEE 3pUMpoUYme: Ercmpo mosuds0m Kposcman,
HL0 FOMBNOENSHD, YN0 8 DM UKPTOLU &Y 50050 s C 0BHAo K USASMER MUKpoRdepHan urdykyus, ol yenoensHen
tuenaiM pRdoM kracmoseqos [Wanals etal.. 1998 Hemadaetal., Z2001). Kpose KDaiC MOXEN VCMTORs3TEAM A AR MUKDO-
AJODHORD AHENNAE, YT BIESA ME M odar, Yonanksyesse dna ofecneyenuR SHANUTE SHOBE S0P MU DIEEHHELE DEm URKTO-
uumaosg (Hayaski et al. 2007 MecGregor af al., 2006), npu docmamouso SoRsWoM De3Mege aabopky dna obecnsus Ui
CMESMUCITUECHOL dpacimBUymensAQCIIY Ny BoTes HUIKOM FROSHE MUKDORDSD & KDOEU MORIC, 0 COasHEH LN © KOCTIHEM
Mo3zoM (Kigsiing eral.. 2007], Hezsaucuiio om eaili paHHO0E0 MeMode, SHARUIS & FOCMTHOM MOTEE L0 8 KPOEU. BT OMEmLU-
FUQDEANHOIC WU DEYHOE0 AHSMUZE. kaMdar natopemopuR JoNXHE YOMaHAENYBSME CONMEBNTCMEYRLUL DasMen
auifiopky R 0SesNEVa YA POOEHR DU 0 HUKE YOOSHA BEADUANUSHOCME MEXOy M USORTHAIMU,

B HgomoRuwee apeMi UMeeMcA onpedenenyail onem Munpofdepqod oHYFUUL § 00 EaNUINM S coBay o MERAN-DEayC
{Harper et al., 2007F; Hotchklss ef g, 2008). O0RuM Uz FpUMBDOE TORBINCCMU JHHGE0 SNEMENHSMYBH020 BUdE MOKEM
trime cysHks Memalonuma venoasks, 8 Hedoomamoul ol cMmensny RoedcmSeReHHOSE § B0 3FHOE, HO CChoPMUDOEaH-
MO0 ) CODER L MEKSK.

McneiTanKa i WD | vivo ONA OLeHKN K posMocoMHRE abeppayyi KNeTok o MeTadiaie BeRBNS 0T Wkipo-
KW CEKTR HAPYLWEHMH XPOMOCOMMON LENOCTHOCTH. MMonomMeEa xpoMAaTUE MM XPOMOCOM MOXET MPUBECcTH K
dopMUpOBEHKI0 MUKPOROED B cNyYas 0bpal0Banda AUeHTPUHNeckoro dparMelTa, noaToMy aHan|lsl, NoIe0-
NAKWKHE ONPELENHTE XPOMOCOMHEE ASEpDalvHd N MUKDOASPA, NOGXOOAT ONA BRABRNSHWA KNACTOrEHOR,
Mukposaopa MoryT obpasopaTeCcA BLNEACTEME 3308 RHEN 0OHOA MMM HECKONEKMY UEMNsHBX XDOMOCOM B adada-
3@, NOATOMY MUKDOROEpHEE NPOSE NOTEHLMANEHD FOIB0NAT ONDE SN Ty HEKOTOREIE MY KTODE SHEYNNoH-
Aui. MLA noasonfeT BeRBNTE MYyTaUMK reHa T, oOVCNOBNEHHLIE MEHHEIRA MYTALWAMN M XPOMOCOMH kIMA
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noBpeMdeHAMK. MIMENTCR CBEOBHMMA O TOM, 4T0 npW noMows MLA Tamks BoaMOoMHO DLIABHTE YTRaTy
KOPOMOTOM,

CYLLECTEYT HEEOTOPEIE JONOAHNTEMNEHLIE AHANNILI #1 WWD, KOTODBIE MO¥HS WCNOoNLIoEaTE B paMEaX
GaTapen TECTOB WN# B KAYECTES OONONHWTENsHLX TECTOR ONA noNyHeH s Heobxogumoro obsema nokasa-
TENLCTE NPW OUSHKE PEAYNLTATOR SHANKA0R iR Wit M 1 Wivo (G, HEEE ). OTPUUATENEHES ey NETATOR COOTEE-
TCTEYIOWME aHandsoe i weo {(0BedYH0 OByk) © QOCTATOUHBIM ODOCHOBAHHEM KOHEYHLIX TO4EK W
JEMOHCTRAUWE A KoHUenRTpadki (oM. paanen 4.4) obsldHo oKalLBaETCA QOCTATOMKS ONA NOOTESpHOeHKA
OTCYTCTEWA CYLULECTEEHHOID DUCES TE8HOTORCHHHOCTH,

2.2 OnWcarve OBYX BapHaHTOB CTaHOapTHOro Habopa TecTol

CneaykwHe NBa BEapyranTa CTaHgapTHOR BaTaped TECTOR CHHTAKTCA 8 PABHOHA CTENEHA NDHEMMEMEIMKA
(MpHMedaHde 43

BaprkanT 1

i. McnelTadwe reHHslx MyTauWi B DakTepuax,

i, U#ToreHe THHeCEnA TECT XDOMOCOMHBIX NOBDEHIEHWA [aHanus XpoMocomEsx abeppau«i B meTada-
3 {1 VITrO MDA MMEposaepran npoba in witro) NHD0 aHaNA3 reHHBbIX MyTaudd TR B nEsdome Molled in vitro,

fii. TecTreHOTORCHHHOCTH I Yive, O0LIMHO TECT HA XPOMOCOMHEIE NOMOMEY HE MeMOon03ITHYECHIY KNeTEaX
MibllLEd B BWOE NHEC MUKPoROEPHON NpoGel, NHED aHanNKWaa Ha XpoOMoCoOMELIE aGepPalky B MeTadale.

Bapuant 2

i. MonelTaHwe reHHsIx MyTauWi B BakTeprax.

ii. DUeHKa reHoTORCHUYHOCTHA (7 VYO OBYX DasHs TEaHeHd, o0p4H0 MHKRDAISpHAR NpoSa ¢ MCNoNB208a-
HMER TEMONOITAHECHIX KNETON MPLIIYHOE W BTOROA AHANKa in vivo. Kak npaewno, HononsayeTcs aHanda nonom-
K HATeR JHE 8 nederik, ecnm He YEIIZH0 MHOM0 [CM. HIxE. paagen 2 W npusedadde 12).

NMpusMeusHus 4

HecMoMOR H8 B0 IMONHOCME UCMORe308aHuR offouy sapgussmos Samapeu Mecmaoe, NoHKpemuse dansaie 08 yady-
SUAPATEHOM UCTEMYEMoM 820 B0TEE MOSYM ceudemenscmansames o npedioumumensHocmy odRI30 U EGDUANMDE.
HarpuMep. BCNY CHCMEMHLIE RONUERMEALYU B MOJBNRY MUBHITHL X DIEHE DU MeHEs OXUISEMON KIVHUNECAOD KONH-
WEHMASYUL, MO2PTT UENoNET088ME DA SHENUIAN N WIrd: sapuaqm 1 (ow. makwe pasdena 2.3 4 w4.4.1). C dpyaeld emopo-
Hul, @8QUSHITT 2. aENOYAR UCTBWMAHUR 8 NMewsHU, peroMesdossH @ cnyuafs, soeds NpednongeasmaoR, WMo & NedeHy
BSHEDUD FRIMCA KOFOMEORUSY Ve DEaxm UaHans Mama iomunme.

McToprYack oneT BeiGopa sapHanTa 1 WHpe, OTH3CTH NoOTOMY, 4TO0 OH OCHOBaH Ha Bapcdn S28 w B.
DoHaKs apryMEHTamu 8 NoNLEYy BIaHMOIAMEHARMOCTI BEADHANTOE 1 1 2 BEMKOYEI0T: PA NONYYSHKA TONoHn-
TENEHOM PEIYNETATA AHAMWAA HA KNETEAX MNSKONHTAKIWWE 71 WD, Y4BTEWE OTPMUATENEHLIE DRIYNLTATEH GBYX
MPOBESEHMEX AHANKMAoE i1 WD B COOTEETCTBYKLME TRAHAX MPW NOSTEEDMOSHHOA QOCTATONHOW KoOHUEHTPA-
UKW CYHTAKTCA OOCTATOMHBIMK ONA NOGTEEDMOSHMA OTCYTCTEMA MEMOTOKCHWYECKOND NoTedHuWana i vivo
[Ch. NyHET 5.4.1.1). Takum obpasos, cTPaTerkA NPoBELEHAA AHANK3A, NPK KOTOROH NPoBCOATCA JBa aHan4aa
i WS, aHANOrAYHa CTRATETHA KOHTPONA NONOEATENBHOTO PEIYNETATA i Wiro {NpUMeYaHie 4.

MpW NpoBREAEHKA MCNBETAHWE B PAZHLE BADHEHTAX MOEET MCNONBI0BEATECA GMIANH WCCNEAoRaHWE in
WiV OCTROR MITA XPOHWYSCKOH TORCHYHOCTIA. TTPW MHOTOKPaTHOM BREJEHHA NPE0npHHUMANHCE NONLITEW BKNK-
YTl KOHEYHBIG TOUKH TEHOTOKCHYHOCTH B HOCNE00BAHNA TORCHHYHOCTH, C YYETOM HaydHoR oBoCHOBAHHOCTH.
Mk oUsHEE N1 WVe HECKOMBKME KOHEYHBIX TOYEE NPEANCHTHTENEHES BEMIOYATE WX B 00HO MCCNEfoBaHKe.
3a4acTyi HMEETCA GOCTATOUHO MHPOPMAaLKK O BEDORTHOW NPWISOHOCTH 003 B PaMEAX MCCNeZ0BanHKa ONK-
TeNbHOW TOKCWMHOCTH 00 Ha4ana «WCcnegosaddf, MolsonafowWW: OonpegdendTe uyenecoobpaiHocTe
NPOBELEHWA OCTROMD TECTE WK KOMANEKCHOMD MCMBTaHHA.

B cnydas Nony4YeHda oTPUULaTensHE Y PEayNeTaToR MCNoNbIoOEIHWE 50400 M2 BAPWAHTOR CTaHOapTHOH
SaTapen TECTOB, NPOBOOMMEX 1 CUEHHBAEMEX B COCTRETCTEMM C© TEKYLLMMK DEKOMEHIALUMAMY, DDeCneynT
JOCTaToOYHEES JOKA3aTENLCTRA OTCYTCTEWA MEHOTORCHYSCHDA aKTUBHOCTH M B ATOM CMyYas JONCNHATENbHbIX
TecTon He Tpebyatca. B cnydas nonyYyeHda noncsHTensHbX PeaynsTaTos CTAHgapTHOW BaTaped TECTOR B
IABUCHMOCTI OT WX TEPANEBTHHECKON NoNs3sl, BEWECTEO NOANEWHT Gones TWaTeNbHOMY WCChedoBaHuio
(cwm_paagen 3).

HeckonskD aHANWAoE i ¥Wvo MOryT BelTe KCNONBEICEAHE BO BTOLOA YaCTH OUEHEK N WVa B paMKax BEapn-
auTa 2 (cw. paigen 4.2}, HeKOTODHE W3 KOTODbIX MOMYT GulTh HHTEMEMPOBAHE: B MCCNBO0BaHWA TOKCHYHOCTH
MHOMOKpaTHES Go3. [pegnoYTuTensHod THaHEK ARNAETCA NeYeHs, BNarcgaps xapasTepucTMKanm JocTHrae-
MislX KOHUEHTDALME 1 MeTaloniina, Ko BeboD THAHK ANA AHANKIGE /7 WivD 4 BHOOE SHANK0E J0MeH DsiTh
OCHOBaEH Ha NOHWMAHAK NOTEHLWaNEHORS MexaHdsMa MeTabonyama in vivo WNv TEawed, NooBeDmeHHbIX
BOINSHCTEMID.

HHPOpMaLHID O YACTOBENK MAMEHEHHAX MOMHD NONYYUTE B PE3YNeTATE AHANHWI0R HA KNETEAX MNSKONW-
TAKHALME (1 VIl W MUERPOROEepHEX NEOE i Wirg MNK i wivo. NeMedTH CTaHganTHEX NPOTORONCE, CNocoSH e
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YEAZLIBATE Ha NOOCBHLIA NOTEHUKAN, BEMOYSI0T NOBLIWEHKE MATOTHYECKOND MHIEKCE, MHOYELMIO NOMMNNoH-
JMK ¥ MHEROAGEDHYD OUeHKyY. T3IoKe HME10TCR JKCNepUMEHTANEHBIE QOKAIATENECTRS TOM, 4TO B peayNBETaTE
RILA MoryT BuiTh BbIABNEHE BEDETEHHEE A0, [TPeORoYTUTENsHEIM UHTOTEHETWYECKMM TECTOM i1 VWD B COO0T-
BETCTEMA COAPMAHTOM 2 BENASTCA MUEROALSDHLIA AHANKI, 3 HE TECT HA XPOMOCOMHBIE 30EDRALMK, NOCKIMEKY
OH HMEET GOMNbLIE BOIMOMHOCTEN ANA BLIABNEHUA YTDATE XPOMOCOM [NOTEHUMAN AHEYIUNOMTKN].

MeeanonaracmsA cTaHGapTHEA HAG0P TECTOR HE NOARAAYMEBAET, 4TO ARYIME TECTRI FEHOTORCHUHHOGTH
ABNAIOTCA HECOCTOATENHEIMA MNK HeuenacoobpaiiemMy. Ona fansHeiwers ¥ecnelonadna pesyneTaTon
AHAMNWIA MEHOTOKCHHYHOCTIH, NONYHEHHEIX B PEAYNLETATE NDUMEHEHWA CTaHIapTHod Gartaped TECTOR, MOMYT
NoTReoEaTECA ONCMHATENLHBE AHANMIL (CM. pazgens 4.2 1 3. Tawke Npw yoNoBMK JOCTATOYHO W Bankaa-
LMK MOMYT MCNONEI0EATLCR ODYIME BUOE #HBOTHEX, BEMKHAR HE OTHOCRLWXCH K PRIy HamM.

Mk yCNoBaMax, NOM K0TOREX O0MH MNW HECKONEKD TECTOB B CTAHLARTHOW DaTapee He MOy T SRITE MCNoNk-
I0BAKE N0 TEXHWHECKMM NPUYMHAM, aNLTEDHATHENEE BANWMOMPOBAHMEE TECTEl MOrYT 0BeCcnNadYuTE aneKaaT-
HYIO AaMEHY NPKA YCHOBWKM AOCTATOYHOND HayYHoro obocHOBaH A,

2.3 WMameHeHUA CTAHOARTHOTD HABOPAa TECTOR

B cnegyswluy painenax NpegcTasneks CHTYaUWM, B KOTOPLIX MOMaT NnoTpeGopaTecA Moguduiauma
cTaHgapTHoro Habopa TecTos,

2.3.1T Mouckogko KMIUNUYBCKUe Uecnedoaanug

B HeiOTOD N MOACKOR R EITAHMYECKAK MCCIE 0 0aa KA MOMET HCNOMNsI0BATECA MEHBLIE SHEMAI00 MEHD-
TOKCHYHOSTH NGO PasZnNHHH blx KEPHTEDHEE 000CHOBEHUA MaKCHMANEHOR 0035l 111 WiV,

2.3.2 Henuimyesbie npenapamil c Gakmepuomokcuyeckus delcmalans

B cnyuae, ecn pelyecTas MMeeT GakTepqoToRcHYeckne CROACTES (HANPDHMER, HEKDTOPEE AHTUEUOTH-
K], TEM HE MEHEE, CNEOVET NEOBSCTH TECT SMMCE HA 0SPaTHYID MYTALMD DaKTEpHHA, KpOME TOro, J0NHHG Npo-
BOOMTLCA MOMNBITAHWE UWTOTOKCWYEDKWK BELWESCTE 0 KNETHAX MNSKONWTIIOWME, NOCKOMNLEY MyTareHHOCTE
MOMET BOIHWEATE NPH GONEE HAIKAK W MEHEE TOKCHYHEIX KOHUEHTpauMax. B NnogoG e cnydass Tamke cneqyat
MNOOBECTE OOMH M3 AHanNKIoE B KNETESY MOSEONUTANWME 1 vifro, T. 8. cRenyeT NpoEOOWTe SHANWaEl No
1-My BAPHMAMTY.

2.3.3 Beiyjocmaa, Mo ceool cmMpyKmype WAL U 28HOMTOKCUYeCKLU D TOmMeNy uan

BewecTaa ¢ NOAOIpHTENEHOA CTRYETYPOR (NpHMeYarHe 5) 0Gb4H0 BEABNAINTCA B DAMEAX CTAHOADTHO-
ro Habopa TecTos, NoCKoNsEY BoNBEWWHCTEO CTPYRTYRHO NoA03pUTENBHEX BELECTE GNPEaenAKT B KOHTERCTE
GaKTEpHANLHOR MyTArEHHOCTH. FIIBSCTHD HECKONBEKD XMMHYECKKMX KN3cCoR BEWECTE, KOTOPRE Ny4LWEe Nogaa-
KITCA ONPEdene il 8 PaMESX SHanNH3a NOBSLROEHAR XPOMOCoM B KNETHAX MISKONATAIWMWE, No CRaBHEHMIO ©
aHandlami DakTepHansHod MyTauud. Takum oGpaiom, oTpHUaTEeNEHeE DedyNbTaTel NPOBALEHWA CTaHaap-
THOro Habopa TecToa ANA BELWEcTBa C NogoInHTENEHOR CTRYETYRGH oBeIMHD yHRTRIBAKT OCTATOMHOE QOKa3a-
TENBCTES OTCYTCTEMA MEHOTORCHYHOCTH. CaHako ONA BEWECTE C© NOSOIPHTENEHOR CTRYRTYPOR MOWET BTk
uenecootpaiia MoguHKEaUMA CTAaHOAPTHEE NPOTORGNoR (NpAMe-Yande 5). Beibop JononHWTeNsHbIX TECTOR
WM MogugHEaLMK NPOTOKONa JABWCHT OT XMMHYECKOrD COCTana, XMMWYECKDH aKTHEHOCTW W OaHHLiX O
METAGONKIME BEWECTEA C NOOSIPHUTENEHOR CTOYETYPOM,

Mpuymevarnue &

VOMEHoaRaHo, S HEFDMOpEE STDFEM POND HECMOPSWNEa W LE KUMUYENyE CoedUNBHUR LMEM MoLWLHNY O
CARIE & RARUBDOEEHHENM WIHNY MPIABSSHHAM TORBRHUUSATOM ¥uMusecrux mpenapamos. puwepe g8 WUECME & 0RACHO(
CMEFEM oD BRTH VAT SMEUNLEEFIOW UE 3NSFM S0P unaHa e UBHMPE, HECMEaBuNaHES aNoRCUdal, SOOMETUYECKYE GUU-
HE, BAC-CMDPEM poal. N-HUMDOI0Z0NNe & BOO0MEMUMSCRUS HUMpoEDynne (Ashby and Paton, T84} JoR Hexomopex
RNSCO08 BBLECTTE CO CTBLUDUYSCHUMY JUCKEMU YCMEHDENEHD, YIa cieyubuieckan mody Durauur npgomoxons/domon-
HUMERBNEIE UCRLIMTAaHEA HeoBxoduMe dNA OTMUMansR0s0 SLASTSHUR SOHOMOXCUNHOCIY [HEMDUMED, MONSKKAL,
codepuayue AZ0E0PTNY. 2RUKOFUdR. MERUE KOMITONSRME! KK HUMPouMed 2300, K0m opaiM GTR axmuasyuy recixodu-
Ma HUMmpopedyKLuR, Makue gew ecmeas vay gredgyemuy, mpebyowee dof memalonueecrod skmusayyu deyeoeo suda
2pEIIYHOS SE).

2.3.4 OzpanuyeHus Mo NpuMeHeHuo mecmoe in vivo

CYWEecTEYET MHOHECTED BEWECTE, B OTHOLIEHWE KOTOR X TECTE i1 Vivo [0BLIMHO B KOCTHOM MOSME, KOS9
WA NE4eHd) e O30T NONeIHol JonoNHMTENEH0R MHopMann. K UM 0THOCATCA BEWECTEA, B OTHOLEHIMK
KOTOPRX AAHHEE O TOKCMEKOKHHETINE 1 apMakoKMHET MNE YHALIBAI0T Ha OTCYTCTEME WX CUCTEMHOA aboop-
BLUMK, 8 CNeQoBATENEHD, OHM HE NONAGAKT B UeneBse TEaqy. TDHMepamii TAKMK BEWLECTE AENANTCR DEHTTEHO-
KOHTPACTHEE BEWECTES, AHTAUKWALI HA OCHOBE AMKMAHKA, HEKOTOPRIE MHTANALKOHMEIE NPENADaTE, 8 Takke
NeKapcTEEHHbIE CPeACTEa KOMHOTD MNK MHOMD TONMEANLHOTD NpMMeHelnA. B cnyyass, Korga mogudgHkanmMa
MyTK BEEAEHWA HE oBECNeYMBaRT JOCTHHEHMA JOCTATOYHORE KOHLEHTPALWK B LENEDLIX TRAHAK, ¥ ECNHHET BO3-
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MOMHOCTH NPOBECTIA NOAX0GAWMI BHANNI FeHOTOKCHYHOCTH B HanGonee NoaBe pHeHHDR BO3AENCTEHIO TRAHM,
MOMET BbiTe UenecoobpaHbiM B OUSHKE ONWDAaTECA TONBKD Ha WCCNEOoBaAHKA iN Vilro. B HeKoTOpsIX CNy4anx
YenecoobpaaHo NPoBEOe HAE OLEHKM MeHOTOXCUYECKMY 2 hekTos B YYACTHE KOHTAKTa, NDK TOM YTo NogoGH e
WCCNEA0BaHWA 00 CUX NOD HE NOMYYUITK WWPOKOTD PacnpocTpaHeHna {npMMedanne 6).

AMpumeusHus &
Hweemor onpedeneH LT DTeM aHANLE08 I Wl MukpoRdepHol ped pRyuU § KON U monsmo suwre (Hayashi ot
s, 2007}, U BHERUIL NERoMEU JHE & 3MUs MEGHRT Makse MOy Bedms yenacoolinsiHeldd J5MBHLMENEM.

2.4 OnpegengHHie MyTareHoB JapoabILWLeELIX KNeTOK

PeayneTarsl CRABHATANbHEIX MCCNEL0BAHAA NMOK3AANM, 4T0 B KONWHECTEEHHOM OTHOWEHWA BoMsLn-
HCTED MyTareHoB 3apo0blle Bl X KNEToK MOTY T Gbi T 0OHA By HEHB N0 MEHOTOKCHYHOCTH B MCRETaH AR COMaTK-
YECEWX KNETOK, TaK Y4TC OTOHUATENbHBIE PEAYNLTATE MCNLITAHKWA MeHOTOKCHYHOCTH COMaTHYaCKX KETOoK in
WiV B UEN0M YHAILIBAST Ha OTCYTCTENE achdreKTOR CO CTOROHE! 33 D005 LSRR KNETOHK.

3 PexomeHOauWH B OTHOLWEHWA TECTOB in vitro

3.1 NoepTopeHHe TECTOR M HHTEPN PETALMA HX pEIynLTaTOR

BoCcnpoWasoousocTe peIyNeTAToR TECTOA — BAXHEAWMA acNexT WCCNeaoBaHMi, NDORSOMMBIX C
WCNONLICHAHWEM MHHOBALWOHHLIX METOOOR MNK HECHWOAHHEX PEAYNLTATOE, OQHAKD NMAHOBLA aHaNK3 npe-
NapaTol C MCNoNbLICEAHWER CTAHIARTHEIK WHDOHS NPHMEHASMEIX HCTBITAHWA MEHOTOKCHYHOCTH 3849acTyiD He
TpeSyeT NOBTORHOID NpoBeA8HWA. JaHHLI e TECTE B OCTATOHHOA CTENEHH XapakTEpHI0BaM Bl M MMEKT gocTa-
TOYHEIA BHYTPEHHHA KOHTPONE, TAKYTO NOBTOPEHME TECTOR C ONPEAe e HHO NONSHEATENEHEIM MM 0TPHUATEN k-
HEIM PEIYNLTATOM HaNK3A, KAk Npasxano, He TpedyetcA. B woeane gomsHa ObiTe BOIMOMHOCTE YRAZATE, 4TO B
pEayNeTaTe NDoEEASHWA TECTA GbifM JOCTATHYTh ONpESENEHHD OTPHUATENbH LIS MMK OTPEOSNEHHD MOnoHn-
TENbHLIE PEIYNETATH. JAHAKD PEIYNLTATE MCNBTAHKE WHOMDA He YOoBNeTECRRIOT YCTAHOBMEHHEIM KDHTEPK-
AR NONOKKTENEHOMD WK CTRHMUATENBEHOMD DEIYNETATAE W, TAKKM ODPaIoM, WX CHNTAINT ¢COMHHTENEHRBIMKD
MNpHMeHaHWE CTATHCTHYECHEAX METOGOB AHANHIA MOMET YNYHWWTE MHTEPNPETAUWIC JaHHLIX, NP aToM GOCTa-
TOYHAA BHONOrHYeCcKan MHTEPNDETALMA MMEET KDHTHYECKY BaMHOS JHa4YeHre. [pK NoeTopHOM NPoBEZeHHI
TECTa, B pE3yNETATE KOTOROrS BbiM QOCTHUIHYT COMHWTENBHEIA PEaYNLTAT, MOKET BelTe QOCTUTHYT (i) onpege-
MEHHD NoNOHATENBHLIA PeayNETAT, Toroa odwMiE peayneTaT DyoeT NoNoOXWMTEREHER, (i) OTPULATEMEHBIA
pEayNeTaT, 8 3TOM CNyYae pesyneTaT OyZeT Npyuadad HeBoCnpoWIBogAMbIM, 38 CNegoBaTensHo, W oBwMiA
pEAYNETAT ACNBITAHKA BYQET OTPHUATENEHLIM, WK (] ewe o0WH COMHERTENEHEIR PEIYNLTAT, NPH KOTOpOM
COWMA pEayNLTAT OCTAETCA COMHUTENEHEM,

3.2 PekoMeHa0BAHHEIA NPOTOKON BRIABNEHMA GakTepHankHBIX MyTalMA

PekoMesaayd no NpoToskany npegcTaenadet B pysosogetee OECD (1987 1 otuete IWGT (Gatehouse
etal., 19584,

12,1 Beifop abicokux doa

MakcumankeHee 0ok

MakchsmanesHan pekoMeHIoBadHan Aosa coctaanaeT S000 merTapensa (GNA MCNETYEMBIX BELWECTE B
HHakoA chopae), Bea orpadkseHrd, 0GYCNoBNEHHEBX CROACTEAMKA PACTEORHMOCTH MM LW TOTOKCHYHOCTI.

Mpegen pacTEODMMOCTH

OnA BakTepransHeLX KyNbeTYD NEOBESOAT GUEHKY MPELMNWTA PYIOWWY 203 NpW YCNOBWKA, 4TO0 NDeyWndTaT
HE BNKAET Ha oDpaboTey, TOKCHYROCT L HE2 ARNASTCA NMMWTHEYIOWEA, 3 M3KCHMANEHARA KOHLEHTDAUMA He npe-
BoiwaeT SO000 pmrrTapensa (MNu 5 MEnfTapenia — AN8 MCNETYEMbIX BELWECTE B #aKoN dhopme ). B oToyTeTRRE
HABMKOAEMON LMTOTORCHYHOCTI CaMYK HRIKYIO NPE LM TIDYIOWYK 403y CrhadyaT MenoNbIoeaTe B Ka4ecTes
MAKCHMANEHOR. ECNH oTMEYABTCH UHTOTOKCHYMOCTE WNH MYTATEHHOCTE, HEAABWCHMO OT PACTEOPMMOCTH,
MAKCHMANEHAA A03a G0EEHa OsiTe YCTAHOBNEHA C yYETOM LMTOTOKCHHHOCTH, K3K OMUCaHD HIAKE.

Mpegen UWMTOTORCHHHOCTIH

B TecTe JHMCE YCTAHOBIEHHbLIE 003bl ACMHHE NOKAILBATE MPAIHAKK IHEYHTENLHOA TOKCHYHOCTH, MoK
ITOM HE NPERLIWAA MAKCHMaNsHoH 4okl SO00 MerTapenia. TOKCHYHOCTE MOMET DbiTh yCTAHOBENEHS NO CHIKA-
HEHKHIO YACNA PESEDTAHTOR WANK OYHCTES, WANK yMeHbLLeHKWEe DasTe pHaneHOra raszo«a.

12.2 Quaalin uccnedoaarus / NpomoKon mecmosa

PexoMerdoBaHHbH Habop GakTepraneHex WTarsos (OECD) BKNKOY3ET WTaMMb, NO3BEGNAKLHE onpe-
JENNTE IAMELLEHWE OCHOBAHH R M MYy TALMK CO COBMICM DAMEN CHMTRIBAHMA CR8ayiowMM obpazom:
= Salmanella hvphimurium TASE;
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- Salmoneila typhimurivm TA100;

- Falmoneila typhimurium TA1535;

- Salmoneila typhimunivm TA153T Wnn TADT, Wne TADTa,

=W Salmonella fyphimurium TA102 wnk Escherichia colil WPZ werd, vnk Eschenchia cali WP2 wwra
(pEM101).

OoHEM 13 OTNWHHMEA OT peRoMeHOaUMA, nanomeHHbx s OECD n IWGET, RBNRETCA TO, 470 NG MME0LWEMY A
ONEITY WCNETAHKMA NeKAPCTEeHHLIX CRENCTE, OAHOKDATHOMD TECTA JAMCE OUeHKK OBDaTHLIX DAKTEPHANBHEIX
MY TALMA GOCTATOYHO NPK ONPEQENSHHO OTPULAETENEHOM MMM NONOKWTENEHOM DEAYNTETATE, 3 TAKHE NPK Y CNo-
BWW NDOBEAEHWA MCNEITAHWA B NONHOM COOTRETCTEMM C NPOTOKOMNOM, BKNOYAR BCE WTaMMb C MeTabonu4ec-
KO arTHRaured # Gea Hea, COOTEETCTEYIOWMK AMANE30H 003, yOOBNETEORAWKA KPMTEPWAKM ANA Belbopa
MAKCHMANLHOR 0036l M COOTBETCTRYIOWMA NONOMKMTENEHER W OTOHUATENEHLIA KoHTPONE. KpoMe Toro, npu
WMCMNETaHKMK NEKapCTEEHHEIX COEOCTE KaK BRIMUYEHWE TAPENKA, TaK U METoD NPenBapuMTensHol MHKyBaumm
MOMET BbITe Lenecosbpaier ONA QaHHOr0 SOHOKPATHOMND JIKCNEPUMEHTA (NRPHMEYanHse 7). CRopHbIe MNK cna-
BOMONCEUTENEHBIE PEIYNIETATE MOTYT YEAZHEATE HA UeNecosbpaIHocTE NOATORHONS NPOBEOaHMA HCNBITA-
HHA, BOIMONHD B DAMEIX MOSHDHUMPOBAHHOTD NPOTOHONA, HANPUMER, C YETAHORNESHHEM COOTRETCTRYHILLMX
WMHTEPBANOE MEWQY YDOBHAMM 003

MpumevaHue 7

Hexomopaie KuMUYecire 4eecm s RO0WE S5ASLME MDY DOMOLIU §ECSEAHUA & MAgenEy Uiy Memadon npedaa-
OUMEREH DL YAKPOUULT HECHOMDA HA ME. WMO PEATUGUA HOCAM 0BaiVHO KENYISCTTESHHAID, B 48 KENECTMTasqHAaIl Xxepax-
mep [Geiehouse et &1, 15994). Onem 8 hapmayesmuve Crod ofinsCmy, 4 pRMArAY FOMODDED NEBNE0SMEl YIYYVany & pamMra
Qo DoOMOKMToa. HE TOUESAU K TORNEHVD DEIHa DESnamamos dna days wemodoa, u g omveme IWET [Gatehouss
atal, 1984} NpUMepE XUMUSSCHUX KRACCDS, KOMCpLIS ApUNGCTerRs K Sores mpocmo onpedenfeMay @ DAMESE TDCIOKD -
nanpeuHsySauy. ofisivHO HE CIMHOCRITCA X RASCCY REXEQSMEBSHRLLY COEJEME U MONSTRBS0MN NOTONUMENsH pe3yia-
Mmam 8 ycchedosaruny FEHOMOKCUNHOCTIY N wvD. K HUM OMHOCARCA KODOMEDUSTOUEUHEE ARUEEMmIve oy e
HUMDCIEMUHA, DEyABETEHNMIEEIE MEMENNL, Snsdezuda (Hanpumep, hopuanedezid, apomaoranede 20d), S30K08SHMEnU
{RanpuMep, wenme d kpacumens S0 WAcNs), NUADaTuEaduHoaLe SNXEN00dE, SANLUIHES 8L O Ea [ANAUNEFOMUOLU-
AHEM, annunxnopud) U HEMPOoSeW BCHBS (SDaMAMUvECKYE, STudamuusckue).

3.1 PexoMeHOOBAHHLIE NPOTOKONLI ANA NPOEAOSHKA HCNLITAHMA HA KNeTKAX MIEKON T WHX

PekosMeHgaldi No NpoToKONaM Hano®xeHsl B pyrosogctee OECD (1987 1 e nybnakayqax WGET (Hanpu-
mep, Kirsch-\olders et al., 2003; Moore et al., 2006). Takse WMEKTCA PEKOMEHOALUMK NG MHTERNPETALWA
peaynetTaros MLA (Moore et al., 2006). ekmodas npMereHde rmobaneHoro nonpascYsoro koadpuusenTa.
308Ch NPHBEAEHEI HEKOTORES DA3NHYHA OT NPHBEJEHHEIX 10ECk PEROMEHIALWA MK HCNBLITAHWMK NEKADCTREH-
HilX CPEACTE, B Y4ACTHOCTH, NpK BelGopE MaKCHMaNsHON KOHUEHTRAUMK (CM. N0aD0DbHOCTH HIuwe |,

3.3.1 Berfop MakcuMansqol koRyesmpayuu

MakcHManeHaa KoHUEHTPALKA

MakckmansHo persMmergdoBaddan KoHueRTpayra coctaanaeT 1 mbd wnik 0.5 srfsan, B 38BRCHMOCTH OT
TOND, 470 HAHE, MPW OTCYTCTEWH OrpadnHe i, o0yCnoaneHHbix PACTEOPWMOCTEID B PACTRODWTENE HNH NMTa-
TENMBEHOR COeO8 MMM LWTOTOKCHYHOCTEID (NpWMe-anse 8).

Mpuymevearnue &

OEOCHOBAHYE MBRCUMANERDD KOHUENMEayyU 1 Wi ANR aRaNLI08 § KNSMEEN MASKONUTT KLU N Wi aunayasm
CREdYLWE KOMIDHEHTE,. DEMEFER MECMOd AXT0YaSm Mecm 30Mcs U adsauz in vivo, Jaxnes Samapen Nossonsem
O UMEINE0SaME OADEedENEHYE SEHOMOKCUYECAUN KEHUSDOZBHOE, HE DNUDARCE HE (83 TEMAEMel OMJIaNEHEIX e GMoE.
Oyl BBy E M HUFKSA 8800AMAOSME MOZ0, WMo CODMBSMOM YL UE BELLSCMEa (KEHEEDO2EHA, Nodpexdanwue QK.
HE AEASTREMEE & MECTTE FOMOS WL FHAMUIE ZEHIT OKCUYHOCTTU N VIYe, oNpedenuMe’ 8 SHSTUIE 8 ATEMKSE MRBKOTU-
& LN 0wl 8 Kosdedmpayuay Sonee 1 MM, Bo-emopels. npedensqedd ypogars T MM nossonrem roddepxmame udek-
MUDURAYLA 3TSMEHME DUCKE SEWE KPUHNYECKS20 BOJ80omBuA UISBCMARE NERAQCMasHEX cpadome, BLTHYSA
SSLWECMEE, KONUEHMELUD POWaech e Maaras (Goodmen & Gliman. 2001}, 4mo Mase aaiws poogHed, adsivyio docmueas-
Wbk 8 dorTusuYBCKux vocnadoeanuar in vivn. Modmespadeso. WMo & CAYYEE REROMOpE X Npenapemos dRa docmuaeHUA
MeganasmyYeckoz0 3QPenma mpelymmoa JoLMamoiHo BaICONKUE ATUNUVECKLE KOHUSHMDSUUY. XOmA CNoHCOgaM
MoAem Haims UHINEDBCHE COASHEHUE BRMEBHOCMIU C 3A0DEEUCHM PUBOESHHEMU NRBNGHSMAMU. BOSMONHD, JGNHE CEaILE
T uM, dnaonpedenanun SeacnscHOCM U MR YEN0aSKa FEUEHNEW YA XM FSTEHOCM b UM BT FHETUAE N vivo. JrA nexa-
pCiraeHKElx COE00ME ¢ HECMAaKISMIMHD HUZRA0D MONSKYNADHOY MACCOd (HANDUMED. MeHse Z200) cnedyem paccMompenta
SO IMONHOCME FOCMUKEHUA BOMes BRICORUY ¥OHUSHMPRLUD UrcnedyeMo20 NEENa0AME.

Mpenen pacTEOPUMOCTIA

B cnyuas orpaHyYMBa WML XapakTepHUcTHE PACTEOPWMOCTA MaKCHMaNLHON KOHUEHTDAUWER, NDW yoNo-
EBHH OrpaHHdYedidA CO CTOROMEl UMTOTOECHYHOCTH, QOIMEH OkiTe HAWGON & HMaKa s HOHUEHTDaUKWA, NPH i:'CrTﬂI'.‘lﬂﬁ
B Ky NeTYRaX NDHCYTCTEYET MHHRMANLHEIH OCAZ0K, NDH YCIOBHK OTCYTCTBWA NODoYHorD BIMAHKA Ha pacilkd-

&

Pa3spaboTka anekTpoHHOWM Bepcun - nopTan GostExpert.ru 10/ 24
CTpaHuua nokymeHTa - https://GostExpert.ru/gost/gost-57130-2016



https://gostexpert.ru?utm_source=pdf&utm_medium=71114
https://gostexpert.ru/gost/gost-57130-2016?utm_source=pdf&utm_medium=71114&utm_term=page

rocT P 5T130—2016

poBky. DUeHES NDEUWNHTALWKA MOWET OCYLWECTRNATECA HA MMa3 HNH NPW NOMOLWW HHCTPYMEHTANbHLIX METO-
J0B, TAakds Kak COETOBaA MWKDOCKOMWA, OTCMEWHBAR OCAO0K, KOTOPLIA COXPaHAeTcA nWbo NofABNAETCA B
MPOUSCCE KYNETHEHPOSAHKA (K KOHLY TEpanH3H].

LMTOTOECHYHOCTE

Mpy NpoREOEHMM UKTOMEHETUHECKHE AHaNK308 7 Wiro xpomocoMHslx abeppauqi B meTadais nUGo kMidk-
POAASPHEIX NDOE UHTOTORCHYHOCTE MOMET NPHBOLWTE K CHAMEHHID DOCTa KNeToK He Bonea Yam Ha 50 % (npu-
pMedanks 9 w 10). Ona MLA Maschsmanedol 0o3od gonsHa ObiTe G033, BeiEkBascwan 50—50 SG-Hyo
UHMTOTOKCHYHOCTE, ManmepAean no RTG e npegenax 20—10 % (npuaedaqme 9).

flpuMmeugHue 3

HecuompR HE 810, 47T HEKORToDANE 2BHGMOACUSMHAIE FARLED0ZEHE HE BNEedeNVMel 8 PAMEAY SHANUI0E S8HO M-
CUMHOCIMG A WIrg, KpoMe cAydaea. Koeds uoonedyemais KORLBHMDEULY UHDFLULE0M ONDSIeNBHHyD CMEBneHs QUma-
MOKCUHHOSM L, Tpensgamed, noapasdamwus JHE, ofaiveo onpedenfom Tuwe MoY coedHeM FOOBHE MAORCUYMHOCMY
(Gresnwood af &, 2004 flo Mepe pOcmE YWAMOMOKCUVHOCML J0 Y208 MERARLIME, NOMUMO NEAMe 20 fosoex dequr JHE
SO BCATEOM LW G20 MeMaiamumaMy, MOZFM TDUBECMU K TONFUSHUA ¢ TONGKLUMENs HEXs DEFYNLEMEMOE, 00y CROSNEH -
Rbik WU oK UNHOLM BT, § HE 2EHamoRcUaRocmbale. MTodobnan kocserran uHdyryus moapexdenus JQHK soradomaus
noepexdenuR He JHK-cmpykmyp. 88p0RMAHEE BCEE0. MOXEM SOZHUAHYME TON FOAUERMOSY VL. ToedRiWw s LBl ongede-
NeHHeil nopos. HE0yueRuR KREMOYHEIN TDOUECC08 He Tpednana2snmeR Moy G00es HUIKUY (DEDMEA0RCEUHESKL BXM |-
SNBHEE KOHLEHT DE LAY,

8 wumozedamuveckey BHENwIeY Jexe cREULE KMACMOSEHE C XEHUSO02EHNEIMY CEROLCMBAMY S0 NONJML-
menanail gedpnemam, He docmuzar 50 % -H020 CHUNSHUA dueRa kramok. C doyend cmopods, eelecmaa, e olingdam-
wise noapexdaowu JHK 3ch i km oM. MyMma2alse M AUED KAHUEDIEEHHENM ROMEHLUTARN0M, MOEYTT BRIFRISAME NOFOMEY
HOOMOSOM 8 MORCUYESNYT HOHYEHM PaYLAL. A LumoeeHeRmuyecyys HENY 308 10 vilro, GHETUIE XDOMOCoMHEX adeppa-
WHl U MukpoRdegrod ngola a wirg yesecocpdideld FETREMCA Noedenadoe cHuMEHUE pOCme Ha S0 %

LR yumosB REMUYECKUY BHANNI0E 8 KNEMOYHE X DUHUAX UIWEHEHUS TONFRALLL KNEMOn CATBWEHUEM §0eMaRn {18
CHET GAMEDSHUA UIMEHSHUA YULNE KNEMOK B0 E0EMA KYNaMUBUDOEAHYA OMEGSUMERNEHD MOHMDORR, HARBUMED, MEmo-
Aom pdgosHuR aomyaRguy (PO, ppuudessdue 18), RENAEMCA NOREINEM MEJAMSMPOM OUSHEL UUMOMONCUYHOCMIL,
NOCHORBRY UIEBCHTHD, S0 NODEWEN YUCNE KRBT 0N MON e ADVESCMUY & HE 00U BHES MOKCWSROCTIU. AR Ky TeMyp nuw-
dhoyumoe fodasnesus Nponubesayuu. He TOeas WSO e e oRoRD 50 % cUWMasmcR JOCm M ouHEM, WMo MoXem SeiMe
arpedenada Mo MUMOmUYsckomy ukdescy (MM dnA sranuas sfeppayul 8 Memadass v no uddescy, OCHOSEHHOMY HE
OROKUDDENE Ui okuse2a dNR MukpoRdegrkix mecmos in vitro. Kpowe moeo. dna MuxgoRJepHOE0 ITECi g in wirg, nocKona-
KF MUXpOoRApSE QUERUESMM & UHMEpE a8 NOCHe Mumomuyeckoeo denerdyad, neciroduswe nodmaepdume Npoxoxderus
HNBMAAMUY KTEMONH0E0 YUANS. 3MOo20 MOoXHS J0oMUusL 28 CYEM GONoTEZ0SEHUR Lumoxanaivye B dne ofecnayeriun
rRiepHOE denesUR, 8 HE RTSMONHEE0 DENSHUA. MK NG WUKSORIEE MOKHD OLBHLUTTE & JeyXbAdENHEY KNSMNEY [Aped-
NEWMUMENEHEG MEMod 8 CAYWAE SHENV3E 8 UMD oLumax). JaR xrem oyHeix NEHLE MOEY M NQUMENAMECA dDF2UE MEM G-
Al MOMEIEESHLSE TEORURBDEULK KNEMOK, SKNMYAR 0O00M RENFRALLL & MEBYEHUEM BReMenl (PO}, KSd 0NULaHD SEILE
[Kirsch-Volders eral, 2003).

fnr MLA docmamosnad WFasm aumansHOCMY MONHD JOCMUNE 38 CHSM 03DEHUNEHUA MAKCUMANSHO O ROHLERM DA -
wai, Gnuakod @ 20 % ondocumansHozo obweso pocims (RTG) (10—20 %) dnf wemodos C UCHONA IOBSHUEM Kar MAZROAD
SEA0S, MAK 4 MUKpoRyHoK [Moors et al., 20020 Axvanus onplRukoesnyaiy JaHApiX © UERONL F0GHUSM MEK VLU KPUm -
28 oapedenun Mam0e KONNYELT S0 S BCME & NoNOKLT BNsHAIM DEIWIEMEMoM MLA MoRErD § FONUEHMDALLUAY MEHEES
20 % RTGE, npedomasnROWuy co508 KENUSD0RSHE DNA KOBC, NEU MoK JMCcyMemeynm yiedumenense ceudemens-
CITAE BEHIMOKCUNECHDRD RAREDDEEHB3S dNa dasHol ramesopuy. Mo ofweny Maerua, Heolxoduma ¢ 0oMOopoaRoC-
Ment NodNOdUMEe ¥ UNMEDRTEMAKTL DEIFNEMAM0E MDY YESTUNSHUL Mymaduu Nuxe 20 % RTGE, U peapnemam He
CHLTTANCA fbl NOMOREMENEHE M NDU FEBNGUEHY T Mpmarmyod dpaxyuo npu = 10 % RTEG,

Tawuw clpaio, chedyem ¢ 0oMapgoARocmess Todxadums ¥ UAMepNIeMAaLUY PEIYREMANOE & SUde CHUNBHUR
LOCTTS/ERMUBSEMOCTY LAY NDEER B WUE 50 % 08 QUM ISeXEMUYSCHDED SHETUIE NUED B0 % — dne MLA. ¥Yemanog-
NEHD, WMo OUEHKE KNemar, clpaiambiageMax 7oU JaHAOM FOOEHE UUMOMORCUYHOCMWRKNICHEREH0D SaiM VS8 MOCTIL,
MON BN REUSESM U K TOSEHUSHUM Y¥ECMEURENEHECIMYE, HO U & BOMTEE SEICOKOMY DUCHY HBDENE8EH ALK NOTON LT SNEHLX
peEspnamanos. bamapeiHel nodrod ¥ SHARUIY 28HOMOoRcUvHOCMU domwes cdecieuume Healxodumy s vyacHeUmank-
HOCATE, HE QTULEACE HE Urdveydyalen s BHANLSE 4 KTGMKAY 203 YHOE I VI NEU 85 COKO0 UUMOMan CuvHOCmL,

Lne doemMUuMEHER COOMSSM CME Yoieao AUaRaioHs MOKCUYHOSM U Reclixodumo apossdequs noedBspUMERE D20
veocnedossHud nonodSopy duanaloHs o3 g WULoKon JUATAI0HS ¥OHLEHMDIUUD, H0 TpU Mpeesd e Uy SHETUIE SEHEGMOR-
CUMHOLTT & 2AYA0N ¥l SR HD UEN0NEI0BEME DaINUYHEE ROHUBHMDAYLE & J0CMmamauHe SAUKIMG KHIMEDBETAMY [MEHEE
veM deyApEMEAR CMERNEHE pasagederur ] JoNocnkumensHE8 AoHLEHM DA YUT 03M0AHE HCCTed0SaME, HO HE 808 KOHUEH-
M@suuy caedyem olesugans He REedMEM 2EHOMOKCUVHOCMY. He Apadnenazaemen noosed8HUA MRONKECRBEHH bIY 3HE-
nepuMeRmod Jo docmuseNUR YemKceo 50 FH-HOI0 CRUNBHUR DOCmMe Fulo vemroao 80 %-Hoao crusenUi RTG.

ApumeusHus 10

LnR QURMOSEHEMUHECKUY SHATUICE (M Wirg yene coolipd 3He VomoRe I0EaM s TAREAMEM Dbl GMADCUMEREHDE0 DOCM &
KREMOK ¢ GERsM OUBHEL MOKCYYHISMIU, NOCKONLKY MDY ROdcueme KNISMar MOLCUYHOSME MOKEm Guima HEJ00LBHEHS
(Greenwoodetal, 2004). MowRoMowu pacieMy0en YOS0EHUR TONYARULY (M. TRoccapul) dnm oueray 50 %-HoO20 yOOEHR

)
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CHUMSHUA DOCME BLiNd yemanosNedo, «mo Yasmoma Moo Ui ensteiy pesynsmamaoe dnq gewecma Se3 MymazsrHos0
UMY KARUBDOEAHHDA0 TOMEHLLENSE CHUKEHA, & M0 BEEMA FEK slyecied, dsicm 8y wue 35 CHeM NEAMGE0 B384 M08 (-
cmsur c JHE, ofecnequesnm Hade S NOMDX UM ENEALE DEFFNARTART B,

3.3.2 fuaaiin uccnedoaanun TTpomorkons: dcibimanul

B uenax ynToreHeTHYSCKoR OUeHKH Noapex e i XpoMOcoM 8 KNeTkax meTadaiel i vilre, NpoToKon
WCMNBITAHKA QONKEH BEMNKYATE NPOSEIEHKE MCNBITAHMA © MeTa0oNKWYECckKol aKkTHBaywes W 62, © KCNonNsIoRa-
HAEM COOTBETCTEYIOWErD NONOMHTENEHOMD W OTOHUATENEHOMS KOHTRONA. Tepanda Moone gy eMsiMA Npenapa-
TamH GOM#EHA WMETE NPOGOITEHTENEHCCTE OT 3 40 6 Yacos, a BpesMa NpobooTE0pa QoMHHO NEMBNKaUTENLHD B
1.5 pasa npeeblWaTe OSbIMHBIR KNTEToYHBIR LMK 0T HaYana Tepanyl. HenpepeiaHan Teganka Bea metabon-
YECKONA AKTHEAUM K NPOGOMTEA TENLHCC TR, NPHUSNHIATENEH0 & 1,5 pala NPeaLIWaNWLEH HODMaNEHBIA KNeTou-
HBIA LWEN, OOM#EHE NROBCOGWTLCA NP NONyYeHH OTPULATENEHEE MW COMHUTENLHBIX PEayNeTATOR 0boMx
LMKNOE KpaTEOCDOYHOR TEPAaNHK ¢ METABONAYECKoH SRTHRAUME R H Ge3 Hea. AHANOTHYHBE NERHU WM pachpoc-
TDAHAKTCA HA MHMKPOADEPHY D NPOSY I Wi, © Tak OTNWYWEN, 4TO BpeMA NpoSooThopa, Kak Npasuno, cocTae-
naeT 1,5—2 HOpPMansHslx KNeTOYHEBN UWENE 0T Hasana Tepaniki, 47obbl obecneynTe BoIMOKHOCTE NONHOND
MOOXOWMASHWA KNETEAMA MHTO33 W BXOMOSHHA 8 CNeOylyw vHTepdasy. AnA obonx UMTOreHETUHECKWE aHa-
NW308 it vilfo MoREeT NoTpeSoBaTECA MOOMPUEALWMA NPOTOKCNA K ONPEQeneHHbIM THNAM XMMUYECKME BELWECTE,
KOTOPLIE NPOWe oNpegendTs Npyw Sonee ANWTENsHOHA TEPANKK, OTCPOYMBaHKK npodooToopa WK nepuoga
BOCCTAHOBNEHWA, HANPAMED , HEKDTODBIE HYKNEOIMOHEE AHANOMH W HEKOTOPBIE HATROIaMKHBL. B meTadaiHom
aHandae abeppauHi HHDOEMALKKE O NOWIWYECKOM CTaTYCE NONYYHaKT 33 CYeT PervcTRanMK YacToT non4n-
NoWAHEE {BEM0SaA 3HOCpedyNNMUKposaHHEe ) MeTadas B BMAS NPOUSHTA OT YHCNa kNeTox & MeTadrase. 0nA
MLA NpoTokON HCNBITAHKA A0NWEH BEMYATE TROBEIEHHE KCNBITAHWA © MeTabonUYecEsl akTheaumen n Seac
COOTRETCTEYHOLWMM NOMOMHTENEH M M OTPULATENbH LI KOHTRONEM NPH NPOO0MEHTEN BHOCT M TEDANHIA HCCne-
OyemMels NpenapaTomM 3—4 vaca. JndTensHan Tepanda Bes sMeTabonWeeckol aKTHBaUMK NpoaomEHTeNBHDC-
Tel) OGN0 24 4acoR JoN¥HaE NPOBCOWTECA B COyY3e NoMyYeHHA OTPHUATENEHOMD HNH COMMEMTENBHOND
peayneTata oboux KpaThoOCpOYHEX UHKNOR Tepaniy ¢ MeTabonueeckol akTreaumqel ¥ Sea wee. CTaudapTHBLIA
RALA Qormes BRNOHaTE (1) NoNoMKTENsHulA BOHTROME, HHOYLUMPYIOLWWA, IasHbiM 00pa3om, Manke KonoHiKm, W
(i) HaMEHEHHE D33MEDA KONOHAA GNA NONOXWTENEHOMNS KOHTDONA, KOHTPON L PECTESPHUTENER W MHHMMYM OO HY
NONOMUTENEHYID KOHUSHTEEAUAID WCCMNESYeMoro ECMIOHERTa (NPM  HANWYWK), BENKNYER  KyNeTYPY,
XAPAKTEPNAY KW YHICA HA2KR00NBLWENR YACTOTOR BeIABMEHNA MyTaLMA.

Ons dconefosadiid Ha ENeTEaX MISKONHTRI0WMY in Wiro AoMsHE HCNoNsIcBaTECA BCTROEHHEIE NOL-
TEEDHOAKWLKE IMEMEHTE, NOGoBHEE NepeYicleHHBM BrIWE (HANPUMEeD, PasnndHan NpodonsHTensHOCTE
TEQANKE, TECTE C METAGoONWYECKoH arTHREaYMER 1 Dea Hee). MNocne NogoGHEE AHaNWI0E JankHEALKE Nog-
TRELHANWKE MCNETAHKA B CAYY3E NONYYEHUA SNPELENSHHD OTPUUATENEHEX MK NONCHEATENEH bIX DE 3y Nkb-
TaTOR, Kaxk npasnno, He TpebyinTca. Npi NomnyHeHdn COMHATENEHBIX HNA CRadonono#MTenbHbX peayNeTaTon
MOrYT NOTPEE0BaTLCA NOBTODHEE TECTE, BOAMOKHO, B DaMEAX MOIMPUUHMPOBAHHOrS NROTOKSNEA, HAaNpUMep, ©
YETAHOBNESHHEM HHER HHT2DBEANOE Koo dyelMBX KOHUEHTPaLKEA.

3.3.3 MonomumensHbild KOHTPONE

O oHOBPEMEHHDE NPOBEGEHWE TECTOE HA NONOMWTENEHEBIX KOHTROMNbHB X OBEa3IUAR BAMHD, OOHAKD TECThI
Ha ENETEaX MISKONATIOWHWX C UeNb BRIABNEHAA NEHETAYECKOW TORCHYHOCTH B JOCTaToOMHOW CTENEHW CTaK-
OApPTHIKMPOoaAHE!, TAK 4TO KCNONEICEAHWE NONOKHTENbHBIX KOHTRONBHEIX 0Opa3L0a ODbINHO OMDaKM-MBaETCA
HCMONE0BAHHEM X B CNy9aE MeTabonKueeckol aKTHEALHK [NPW OQHOBPDEMEHHOM NPOBEOEHKNA C TECTaMK Bea
AETHEALMH]} C UeNki0 NPOOEeMOHCTRAROBATE AKTHEMOCTE CHCTEMb MeTabonu4eckod akTHRadkn W
BOCNPHMMYHBOCTA TECT-CHCTEMEI.

4 PekoMeHOaUMMW NO NPOBEAEHWHD MCNBITAHWA in vivo

4.1 TecTwl, NpOBOOHMEIE C UENBLH ONPegeNaHHA XPOMOCOMHLIX NOBREXABHHE fiT vivo

Ona onpgegengsus ENAcTOMEHoB NOOX0OMT NHB0 aHan«a XposMocoMiBEE aGeppayi, Nubo nanepeHne
MWKPOAZEDHEL TONHXDOMaTHHYECKMY IPUTDOUWTOR B KOCTHOM MOare in vivo. [ns npoeegenva MAKDORISPHOR
NpoBel B KOCTHOM MOSMe B KEYeCcTEe MOJenK NOgNSSAT W KPLICEH, W Mbilk. MUKPOALPa TAKKE MOMHT MCCMeao-
BaTe B HEIPENEX [HANPUMED, NONUXPOMATHHECKME ) IDHTPOUMTAX B Neprdepr4eckol KpoBK Miulweld nubo B
HOBOOBRAIOBAHHEY PETHKYNOUMTAX B KPOBK KPBIC (MpMMEdasde 3} AdanordyHHoin obpalon Tamke MoryT
WCMONEI0BATRCA HESPENHE IPUTROUWT KHBOTHLIX NKG0M Apyroro BHOA, XapakTepray KL HEcA aHanoriHHoR
UYBCTRWTENEHOCTERD K ONpESENSHAN HHOYKTODOE KNAcTOMeHoR aHEYNNoWOHK B KOCTHOM MOINE WNK Nepude-
pHYECKE spoEH (NpHmedanike 3). MNpr yonoBHKW HAZNEKSWEA BANMIALMK MOMyT HCNoNLICRATECA CHCTEMEI
ABTOMATHAWPOBAHHOTO AMANKWAA (BMAYVANBHER AHANKI W NPOToOYHEA LWToMeTprA) (OECD, 1997, Hayashietal.,

]
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2000; 2007). AHANKAE XPOMOCOMHEY a0E0PALMA TAICKE MOKHO NPOBECTH B Nepude PHYeCKnE NMMbouuTax,
NOMYYEHHEX OT IPEIEYHOE, NoNYYaBLWAY TEpanWko (NpuMmeyadre 110

ApumeusHus 1l

B Hexomopnix COpNaRN AONeTHO UocnedoBame ¥p0MactMybie ASSDDaLUL @ MaMagha1e & NUWEoUUMEaY, S3RMsX
QM UOTENMPEMALE HUAOMHEY Docie odH020 LAY HBCKONEKUE asedaHul voonedyeMoso ESWEcmEad. § MAKNE MOEKT
UCMONEACEEMALR KTBMAL KOCIMHOS0 MO32E & Mam agrase. MTocxonsky Mumgroyyman LUDKFTUDYRO LS 0 ROOBY HE DAIMHONE -
OMER, NpedIonNasaemoR, YMo BSLECMEs, MPalyowUe DeNyFaLyU AR ALIABNEHEA 36HaMoKCaweckaaa delcmeun
[HEMDUMED, HEROM BDaE HEKNS03NdHee HANCEL), K J0MaKE ALAENAMACR € KNemyas dardosn muna. flockonasy Hexo-
MOpaEie AUMBoUUME UWe DT docmamoste aaicoXya Moo donsumensHOCME WUIRU, 8 NPUHLELUNE, CHYBLMEYSM NOMEH Y-
A7 AKKPMETALLY HENspHoe0 NoepexdanuR [HK il vivD, KOMopeG WOXEm Apuaecmy & GEepDayquRd APy CmuMyRRguY
Aanequd xramok 7 vitro, ARENLE DWWEoUUMOE N ¥iva NOTB38H MO KOHMPOTE8 MOKS3aHUL ANSCMOZSHHOLTU, HO 8 LEN0M
ApyEue MESHU. IMAKUSE Fax NeWeHs, Mpedomasimnm coffod Sones ukd o pMamUuar e 2aueny Mesma MUKpoRIen & 2aMono-
AMUWECKLY K KTSMESK, NOCKONAKY KOHUSHMDSUUY TRENafams & Memadonymaos @ MeveHu IGUSCTTFW Eallia.

4.2 Opyrde McNeITAHKWA MEHOTOKCHYHOCTH in vivo

AHANOTMYHEIE WCNETAHKA (1 WO, ONUCAHHEIE B KAYECTEE BTOPOND MCNLITAHWA B DaMEaX CTAHOA0THOMO
Habiopa TecToB (papWadT 2}, MOTYT HCNONEIOBATECA B KAYECTEE KOHTRONbHBIX ACHBTAHKA 4ANA NOMYHEH WA
HEOEXOOWMONs HaSopa ZaHHEE AN OUEHKW PeayNeTaToR aHanH|aos i wine Wne in wvo (npuKedadea 11w 12).
HecmaoTps Ha To, 4T0 TeN 2pesTor, HabNKgGaeMex i1 Wi, 1 IHEHME MEXAHMIMA MOKET NOMOHE NpH Bebope
AHAMNKAA N WIVO, NPOBEOEHWE HCCREZ0RAHKA XPOMOCOMHBIX AGEPPaLKA WK MEHHBIX MyTALWA IHO0MEHHBIX
reHos B SONEWHHCTES TRAHEN HELENeCo0BPasHo NPOEDOWTE CTAHJAPTHEMK METogamMK. HeCcMOoToRA Ha T, 4To
MYTALMA MOKHO ONPeOenATL B TRAHCTEHAX MPEIyHOB, 3T0 NogpasyMesast Sonee NPogONEMTENLHYD Tepa-
MUK {HANDMMED, B TEYEH®E 28 0] 0NA IKCNpeccHd, UECALME M aKKYMYNALMA MYyTAWWE, 0COBEHHD B TEaHAX
G MEANEHHD JENALWHMWCA KNeTEamd (nprmedanne 12). Taskm obpaios, Bo BTODOM SHANKSE (M viVe B KAYeCTEE
CYPPOTaTHOH KoHEYHOH TOYKK NPOBSIAT cueHy nospexgeHda QHK. AHankasl ¢ Haubonee nonsis onyBnueo-
BAHHBIE ONBTOM M DEKOMEHIALWAMK B DAMEIX NPOTOKONOE BEMKOYANT aHANWasl NONOMEA HUTeR OHK, B Tos
YHCTIE aHands eJHHAYHOE KNeTEH METOO0M renb-3nekTpodopes («KoMeTHEIR aHandas) v aHands paipeHecs
OHK, asanvasl TRaHCTERHEX MyTALKA Ha MEBLLEX T VYO W aHandisl KOBANEHTHOM CER3eadqA JHK {nobol ka
KOTODBIX MOMET NPHMEHATECA B0 MHOMME TEAHAX, NpAMadadne 12), 1 ananys penapatueHoro ciuteaa QHE B
neweHd (adands DS

Mpumeugnue 12

HrnwovweHus amopos0 GHEMNUEA I vivo g Bamepee mecmos domsHo 088 ENevuMe CICHM CITELE 2EHOMONCLHOSM Y
35 CHENT UEM0NAACEHUA MESHED. 8 # oM opaik A0CMUEROMER AR COKLE KTHUEHM DEUUY NDERADEME Wunk e2o Memeionu-
M0E, REOCTELNO8 YUCHD KSHUER0ZEHOE, NREdTONSEAKWNE EEROMOKSUMHOCTIE. OO CTEMWTU SOCTMUMSHYES DOMONLITENk -
Hulk fEIYREMAmMog MESMAa & NeYEHY, HO LMETL OMDYYam enes el DEFyNaMan YUmozakemuieckoao SHERUIE N Wra &
KOCIMHOM MOFEE. 3MU FOUMBDET, SELORMAD, OMDAKAKIT ameymomays keolxodumold wemalomuuec ol GRITUSHICMIL
Nulio emaymMocirass NeCcm yriesuR DEGRMUSHEIN NDOMEN yMOHHBE APOJVRIOE 8 3EMOR0SMUYEINYE KRBMEY KOCMHCE0
MOZEA.

AHENLE pasperane Huimel JHE, OHR-a0ysmel U MEATELSL IMSARCEEHEE UMEBKIT NDE UM ECMECW BOIMONHOCT b
WER0NeI0EEHNA A0 MHo2ux Munaxs meaqeld. pomorans:, c02RAC0ASHHER HE MexdyHapodHOM KpoEHS, NOKE HE gadpalio-
Maks A ces AHANEI0E I wiva, XOMEA S8 cinapem docmamauHal i OsNm U ORpERUNCEaRNHE S JaRALE, U peroMerdaLuY
NEORONCNE § DMHOWEHLY GRENLE0S TUTOMIY Femeld QUK [roMe Myl RENM4T U aXany s MemodoM Wenasuyod snayuy),
sddpxm JHE (KoesMeHmH0Ee CARSLIAEHUE ) U AHANLEE MPMALNT HE MoaHCA8HN s 2DRISYHEY, NoMUMS aHanuza UDS. Jre
SELBCATES © NONOKUIMENEHAIM ey MEMEMOM SHATUIS MLA in vl u uniyyeDpon a0 ADEUMYLECMEEHRAD KOWNHEE
HOMOHULY, 8 MAKAe HE SEIaESM INE 20 MIHIOMEY XDOMOC0M 8 MaMadalyomM GHETUIE i vilRD. aMacmo aHanuis pajpeas
Rumel JHK cnedyam pECoMOomMpems SHANUE Mymayuld i wivo, HETPUMEBD, SHARUI MYMALHUL HE MOSHCEEHHEN MELLSK,
Axanus QD E cyumasmen NoNeiHaiM, aNadraid 08 pa3cu, dNA eswecms, uHdyuugyow iy of vemye s S0 yamsi JHE qudo
NENOKUIMENEHAM DEFWNLMEMOM Mecma Jiwcs. MockoRsay UM N oECHH0CMNE MDOBGLUUSYEM p&3peE vumel JHK, ao
WrfemaHyE UCKEREHUR DEINeMAN 08 BHaN0E D530 88 Humal JHK cnadyem nposecmu MW SMENeRYD OLEHKY LU -
M OKCLUUHOCR . 3010 RENEHHE X000MW 0 OTUCEHO 8 OMAOWEHUL MECma Memodom wanayned arouyu in vilra (Storeral al,
T896). Aoy amar HE TONHOCMERD EanLOUp0aaHD dNR KOMSMATE0 SHESTUIE. B pUHULITe, SHETU2 pazpeies Humed K
MON BT NEUMEHAMECA 8 DEMASX MOXCUROM0ZUNECKUY UCCcAed0ganull MHo20XpamaLiX dos ¢ Heofrodumei yooerer doz U
REodongemensHOSMERD R odoomBaps.

TTaCckonsKy MEYEHE SDEMLIX K UBDMHEX HE OMUTUYSRIMCA B6ICOK0U MUMOMUYecKod @KmugHoCmisg, ONa
EMOQCE0 AHEILE YACM0 UCTOTEIVION HE LUMOESHEMUYGCK YT KOMEHH D MO, HO MpU Hanu-uy Jeamuwicx-
CA 2eNamoluimod, HanpuMep, nocile YacmuyHol 2enamakmosuy, Aubo v Monodeix kpeic (Hayashi et al,,
2007). goaMo¥Ho Aposederue MUKPOROEDHOSD SHANLIA & MEYEHU, NOISANTOLWESD GMAELME UIEECMHbE
2ENOMOKCUYECKUE BRLECMES.
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4.3 BriGop 003 B paMmeax aHanvaa in vivo
OBbHHo aHanda NpoBogaT C MCNONeEICEaHWEM TPpex ypoBHEA 003 (Hayashi et al., 20035).
4.3.1 Kpamkocpoymkie uccnedoaanun

ONA KpaTEoCDOYHEX MCCNegoBaHH i { 1—23 o3kl ) MakCHManNeHO pEKOMeHI0BaHHAR 0033 ANA KCCNedoaa-
HH TEHOTOKCHYHOCTH NpegcTaenaeT cobon npeaensHyin goay 2000 mrikr Nnpe yoNoBWMK XOpower Nepenock-
MOCTI NHB0 MaRCHManLHo NepeHccHMy 003y, oNpegenAeMyls (HanpHMer, ANR MRKPOASEDHOTS aHaniia
(DECD)) Kak goay, BoldbiBa0Wyo NEHUIHakl TORCHYHOCTH TAK0H CTENEHW BHPaKEHHOCTH, YT0GR BONeE Beics-
KWE 003k NDW COXPaHEHMA SHAMOTMYHOID PEMHME J03VMPOREHWA Npueenn Ownl K NeTansHoMy HCXOOY.
AHANOMAYHEIE PEKOMEHIALWA JRACTEYHOT B OTHOLWEHWA KOMaTHOro adanvia (Hartmann et al., 2003) 4 Tpawc-
reHHOrS adannaa syTauwi (Heddle etal., 2000). NMogaeneske NDOSYKLWHA SpAUTROUMTOR KOCTHBI M MOAMOM TaKRE
CRESYeT YYUTeIBATE NPpH BRB0pe o3k, MHTEpaans Mexgy Sones HUIKHMA Z033MH, k3K NDEaRWnS, B GBa-TPH
pa3a HMME 330aHH0MD.

4.3.2 Heenedoaanlua MHOSOKPaAMHO20 NPLMEHEHUR

Bapwant 1 wabopa

B cnydae @cii aHanus reéHoToKCMYHOCTH i WIV0 WHTETDMpOBEH B TOKCUEONOMMYSCcKoR MCCNenoBaMna
MHOMCELATHONS NPAMEHEHWA, 003, KAKNPABKND, CYATANTCA NOAXOLALLMMA, BCMH TOKCH KONOTHYeCcKoR Hoone-
O0BAHME OTBEYAET KDMTEDMAM MCCNefoaanna, NogEPennalowend KNAHUYecKHe NCCNedoBaHMa ¢ yHacTHEM
YEMOBEKA, 4TO MOMET OTNMYATECA OT KpUTEpHEeR B 0opa ooasl B pykosogcTee OECD npW nposeges i My Kpos-
AepHoi Npobe in W, 3TO OTHOCKTCA W K CNYy4asM OTPMUATENEMGEIX PEIYNETATOR AHANKAA HA KNETEAX MISKD-
MATIOWMHE I Vil [ HECRORCTREHHD NONGKATENEHBIA», CM. paagen 5},

MocTperncTpaguMoHHEE MCCNegoaaHKa MK Hatop TECTOR NO BAPMaMTY 2

Mpw NPOREOEHKA MOCTPETMCTRALMOHHELY MCCNEdoRAHMA C Uenko NpoBepkn Moboro a nokasaHMit no
MEHOTOECHYHOCTI MK NDH WCNONLADEAHAM 20 BapuaHTa D23 NPOBSOSHMA AHANKIA HA KNETKAX MASKONMTaIN-
LM i WitrO CRenyeT YHUTHEAT: HECKONEKO askTapos ONA onpeaenaHia uenecoolpasHocTi MaKcH ManesHoM
O03k ONA OUEHKK MeHOTOKCHYHOCT . TTD0re Ma HUEENPUae0eHHL X KPUTEPHen QOCTATONHD 4NA Toro, Yrobsl
NoOTEEDGKTE, YTO MAKCHMaNkHaA 0038 B TOCHMEGNOMHYECKoM WCCNafoBaHuk (o0 YH0 Ha KpeIcax) noaxomnT
AMA MAEPOAOERHONW NRodsl 4 ANA ARYTHE CUEHOK TEHOTOKCHYHOCTH,

i. MakcumaneHo gonycTiMan goaa (MID) Ha ocHORAHKK DHIMES-XMMWYeCKHE CBONCTE NpanapaTta B
OCHOBE (NP yCnoBrK, 4To MO gna 0asH0R OCHOBRl aHanorddda MM LD, gocTuraeol Npl ocTROM BESOEHIAM,
ngumedanne 13).

i. Mpegenssas noza 1000 Mrkr ANA KCCNEQOBAHKE NPOSONMHTENEHOCTES 14 oHed ¥ DoNeWe, NpW
YEMOBMH YOOBNATEORHTENLHON NEQeHOCHMOCT A,

iii. MakcHManeHo BOIMONHAA KOHUEHTPALMA DOCTHMAETEA 33 CYET SOCTMAEEHUA NNaTO HACK LLEHMA KOH-
ueHTpaywuy nulio 3a CUYET HAKONNeHWA BEWecTEa. HanpoTUE, NpW CYLWECTERHHOM CHUKEHMIA KOHLEHTDaLIM
WCXKOAHOrD NpenapaTta © TeYeHWeEM opeMerd (Hanpimep, = 30 %o CHIGKEHWE OT HAYansHoH KOHUEHTRaUMKH)
MCCNedoBaHHe MOKET Dbl Te AUCKBANMMUMPORAHO (38 MCKNIDYEHWER CRYYaes, Korga AccTynes ohpasey kpo-
B, BIATHA B NEQPBLE HECKONBKS OHeR). Ecni AaHHepR ahDerT HabnkogaeToa ¥ #MBOTHEIX 0OHOM Nona, Kak
NEABMNGD, y HMBOTHE C MEHLLLER KoOHUEHTRALMEN He DyOeT NPOR0AWTHCA CUEHKM B KOHUE MCCRe0RaHMA, 33
MCHN DY EHUEM CNYHASE NOBHLISHAA KOHUEHTPALWA MHTEDECYIOWETD METADONHTA.

iv. Makchmaneian 4osa cocTapnAeT 50 % 0T MakcHMansHoR 0030, HCNONb3YEMON B IKCTIEpMMaHTaN No
OOHOKDATHOMY NPUEMY, T. 2. NPHENUHEHA K MUHMMANLHOR NeTaNLH0R A03e, eCnK NOGoSHBE SCTREIE JaHHLIE
OOCTYNHE N0 KAKOA-NUD0 MHOH NDUYKHE (MAKCUMANEHAA 0033 ONA MUKPOAOepHE NPod NpY OOHOKpaTHOM
MNoHEME, CNUCaHHBIX B pyroaoneTee OEDC B KAYECTES O0AkI, BRILLE KOTOROR MOEHO CHUOaTE NETANBHOCTHY,
aHaNoTHYHEE PEKoMEHIaLKK NpeLoCTABAAWT 4 ONA OPYTHX aHanuaos in wivo (Hanpuwmep, Hartmann et al.,
2003).

Beifop sMakcrMansHon G0kl Ha OCHOBIH KK TONLED KOIMEDHUMEHTE KOHUEHT PALMK {MHOTOKPETHOE M KTH-
HHAYECKDE BOANSACTENE ) 323 NDPHAMAKDE TOKCHYHOCTA HE ARNAETSA OOCTATONHO DOOCHOBAHHLIM.

Mpuwmevearnueid
Amo, K&K NPEEUND, SKMYENLHe R CACHPOCHDEHERHENN GOHOE, IMANLY Kax BodHEd PECMHE0D MEM LTLE RITHIT 34,
HO R MERUE ocHod, kay Teus 50, ssodumeid ofzem Mowen Geima g 50 paz Ause, 18M 8 OCM DAY FKCNEDUMBRMEN,

4.3.3 HensimyeMblo Npenapankl, OkaikLIgaar Wue mokcuyeckos dedcmeaens Ha Kpoe L U KOCm WL
Moaz

MHuorve BelLECTEA, MHOYLMPYIOLLIWE SHEYNIONIMID, TAKAE KK MOWHEIS BEDETEHHEE AL, ONDERENHM B
MUKpOALEDHEY NPOGax KOCTHOMD MO3MA MNK KPOBM i WWe TONLKD B yaEOs A4anasoHs 003, NpHEnseHHs K
TOKCHYECKKM. 3T0 CNpaseqnHeEs M ANR HEKOTODL KNACTOreHoR. B crnydas, ecni TORCHEQNOrMYeckMe JanHse
CEMASTENLCTAYIOT O TAMEM0A TOKCHYHOCTH B OTHOLWEHWA 3PUTROLMTOR (HENPHUMED, BeiPAMEHHARA CYNPECCHA

10
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MNONUHEPOMATHYECKHME ADUTROUMTOR [MTX3) NB0 peTHEYNOUKMTOR), MHTEDREAN MEKAY YYUTRIBAEMBMH Z036I 000N-
¥eH GeiTe He Bones YeM B 2 pasa HHAME MaKCHMANEHOR LWHTOToOKCHYecKOd 003kl EChM NogxoaAlwe 003 He
BEMKOHMEHEL B WCCME00BAHWE MPOSOMEHTENEHOCTR HECKOMNBEED HENenk, SONOMHUTENsHLIE OaHHEE MOMYT
MNOMOYE BBIABKTE SHEYTEHE M HEKOTODEIE TOKCHYHES KMACTOMEH Bl MKOOR M M3 CNEQYIOWHY CnocoboB!

i. Mo mepe yEENHYEHMA NPOSOMMATENEHOCTA TEDANKMK NDH BLIDAMEHHOM HAPACTAHKK TOKCHYHOCTH
PEROMEHOOBHG PAHHEE BAATHE COpasLos KpoBd (Ha 3—4-A ok ). Hanpusep, @CNM B MUEpoAae pHod Npobe B
PAMEAX MHOMOHEIENEHOND AHANKAA MCNONEIYETCR KPOBE WKW KOCTHEBIR MOIM 1M DETHKYNOLMTE KNacCuHuMpy-
0T, BblPaXEHHAA MeMaTOTOKCHHYHOCTE MOMET NOBNWATE Ha CNOCODHOCTE K BMREAEHMID MAKDOAOED, T. . 03a,
WHOYLWPYIOLWEA onpedendMeld DOCT MUKDOAGED NOCNE OAHOKPATHOND BEEAEHHA, MOWET BHTE HDe3IMEDHD TOK-
CHYHOW B CNy4ae aHankaa npd MHOMOKDAaTHOM BEegexdi (Hamada et al., 2001). Pandwe oGpaiub soryT
MCNOMe30BATECA ONA  obecnedesMs  BeIABNEHMA  ENACTOMEHOR W AOTEHUMANbHBIXY — SHEYTeH0B
(oM. npdmedanns 14 1 15}

ii. MukpoAoepHas npoda B KNeTEaX MOSKONATaRKILMY i1 Wi,

iii. MuxposgepHan npoba B KOCTHOM MO3Me NPW O0HOEDATHOM BESOEHMH .

ApumeuasHueTd

HaobxoduMo © 0CMAODoKAOCTEN ROSXOAUME ¥ MOKCUKOMDSUYEcKUM UCCRedaaanUaM, SKnkYaouLsg
Gaamug JoNanHUIMensbbix GEpasuoe KOs, HanpusMep. AN onpedaenerua KoMUeHmPayul. Kpogomeysrue
FACREM TOLWEECTIU K UCKAASHUID Da3¥NsMamoa MUKpDHﬂEpHG-EG SHANUIS, MOCKOTLNY 3PUMDCNOaR2, CRTUM L=
DVEMBIL GIAMUEM KOOEU, MOXST! CRPOSOLLDGEETE DOCM SUCHE MUKDORDSDRER JOUMPOLILIMoE.

lpumeuagHue 15

Foocm aucna MukpoRdep MoRenm Nosuzolm U ez eaeded UA SSHOMONCLYECKD 20 GEeNME e demEUs HED YW EHUA
QUM POND33E (HARPUMED. DEZEHEDEMUEHEN AHEMUR, SKCMDRMEdy RAROHLIL 2EMONO33. CHMDECE & SUND- 4 2BNE0INEDMUR
{aranuz Tweats et al, 2007 ). B iposy uzMeraHye ghyHEYEU CEMERZARNU. ANUAM WSS K3 KRUDEHE MUADOAIEDHE X RITEMOK
W3 HDOBY, MOZR0 ROUSSSME X HEZHEULMETEHOM ) BOCTY UUPRWILEE LY MUKBOARDSDHE X 3DUMDBOLUTITTE.

4.4 NomoHCTpAUMA KOHUSHTRALMA B UeneR:x THAHAX NpE OTPUUaATeNLHEIX peIyNETaTax
AHanWaom N vivo

HMeocnenopanna in vivo Mnpain T BaxHY0 PO B pAIpaboTie CTRaTervd HCCNeqoBaHuA MeHOTOKCHUHOCTIA.
LlgHHocTs peayNsTaTOR MCCNeAoBaHWA N WO HANDAMYI0 CEAJaHA C NOATESLHOEHWEM AOCTATOYHOH KOHLIEH-
TRALUMK HCOLITYEMOND BELECTEA B UENEB0A TEAHW. 3T0 0CoDEHHO AKTYANLHS NDH NOMYHEHAR OTRHUATENbH biX
pPEIYNLTATOR AHANWMAA N WVG, BCNW WCNBITAHKWA it vilro yEeOWUTENEHD O0K33aNW HAMMYHE TeHOTOKCHYHBIX
CEOUCTE UNK B CNYYae, cnv He NDOBOAMTCA AHANKE HA KNeTKaX MNSKONWMTAIWNX i vitro, [LokaiarensCTao
AOCTATOUHON KOHLEHTPAUWA MOy T BRTE NPMIHAKM TOKCHYHOCTH B MCCNEAYEMON THaHM N0 TOKCUEORMHETN-
HECRHE DaHHEIE, NEEACTARNEHHLLE B CRagyYIOWEn pasnenes,

4.4.1 B cnyJdae NONoKUMaNnLH020 PEIYALTIAMa UCNBIManUA SeH0MOoRCLYHOCTIU i vitro
{unu ecnu uccnedoganue He NpogodunNoc)

DiEMEA KOHUSHTPIWWA, OOCTATHYTRIX i1 WVD, O0MEHS NDOESOWTECA NPW MEKCHMANeH0H 0038 WN| NpK
OPYrvx PeNepadTHRIX 003aX Ha MUBOTHEX TOFD MEe BHOA, NUHWK W NPY aHAN0MWYHOM NYTH J0IMPOBAHKA,
MCNONEIYEMOIT B PaMK3X aHannaa reHoTokcwiHocT. B cnyyae, ecnin oueHxy redoTORCMYHOCTY NPOBOORT B
CAMEAX TOKCHEONOMYECEHX AHanKaos, AMQOpMaLMs O KOHUEHT DALMY OBRIYHO OOCTYNHE B DAMKAX TORCHED-
MOTHYESCHOA OLEHKK.

CEM KA KOHUSHTRALWA i1 WYO MOMET NDOBOAMT BCA MO OOHOMY W3 CHemyiowny MeToLom:

i, LMTOTOKCHYHOCT .

a. Ons yWTorEHETHYSCKMY AaHaNMIoR:. 3a CYeT AOCTHEEHWA CYLECTEREHHOID WAMEHEHNA NPONoPLMK
HEADENBX APATROUKMTOR B “Ucne oBLWero nyna IpuTpoUnTOR B LENeRor TEAHKM (KOCTHEIA MOar MMk KpoBk) B
403aax |1 NpW BpaMedd NpotooTEopa B paMEAX MUEROAOEPHOR NDoDE WNM 33 CYET MAMEPEHMA AHAYHNTENEHOIO
CHUMEH KA MATOTHYECKOMD MHOGKCA B PAMEIX AHANKAA KPOMOCOMHEX a0eDpaLMii.

b. OnA opyrix aHanyios reHoTOKCUNHOCTH iR 1o, TOKCUMYHOCTE B NEYEHM WM M3IVYaembix THEHAX,
HENDHMED, METOOOHM MTMCTONA TONGT MHECKDHA OLEHKK MNH MHOWEATODOR TOKCHYHOCT A N0 NOKAIaTENAM SHUOXHMK-
YECKOMD AHAMKNIA KPOBK.

ii. BoagencTeME Npenapara;

a. Mamepedde mateprana npenapara B KPOBRM M Nnaisme. TEa KOCTHOMD MO3Ira xapasTepuayioTcd
BRICOKOH NEpdYIMEe, 8 ypoBEHE NEKAPCTEEHHOTD MaTEpHana B KpOBW WM NAaIMe B LENoM aHanondeH Tasko-
MY B KOCTHOM Moare. [peanonaracTed, YTo CHCTEMHDE BO3fedcTEKE NpENapaTos Ha nedeHe HabmnoaaeToq
HEIABMCHMO OT NYTH BEEQEHMA.

b. MNpAaMoe MaMEpEHWE MATEDHANE, CEBAIAHHONG CNPanapaTton, B uenenkx TkasAx, nMbo ayTopagworpa-
pHMECKAR OUEHKA TEAHEBKIX KOHUEHTRALWA.
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Ecni CHCTEMHBIE KHOMUEHTDALWK O0MHAKD B KNH HHME O#W0aEMOR KNHHWHECKONR KOHLEHTPaunUH, MoryT
WMCAONEI0BATHCR ANETEDHATUBHEIR CTDATEMMK, TAKME KAK!

i. VCcnoneIosaHue WHOro NyTH BRSO HHA,

i. Mcnonwaceadve paskbi BAOOE $MEOTHLIX C DONEE BLICOKMMEA KOHUEHTDaLMAMIA;

iil. MononesoBaHde WHOW TEAHE MNK asandaa (cu. paznen 2.3.4, «OrpadyH4eriand No $CnonsaosaHne
CTAHOAPTHLIX HCNBITAHKWA 0 Vivow ),

MpK HEBOIMORHOCTH JOCTHEEHHS OOCTATOMHOA KOHUBHTDALMK [HANpUMMEep, BRWeCcTES ¢ Manod cTe-
MNEx b0 AOCTYNHOCTA B UENEBkK TEAHAX ) TDagUUMOHHBIE MCTbITAHMA MEHOTOECUYHOCTH /N WYKo MPOBOGMTE HELE-
NecooBpasH,

4.4.2 Ompulamensiiie pe3ynsmantk! UCnsIMaduil sedomorciYNocmL in vitro

Ecnn aHannasl it Wi HE NOKASLIBAKT FEHOTORCHSECKOND NOTEHLMaNa, i1 W {CHCTEMHYIO) KOHUEBHTDE-
LMIO MONHO OUEHHTE OOHWM M3 BRILUSYEAZAHHLIX METCAOR WNM BRYACAMTE NO De3yNETaTaM CTaHOARTHEX
WCCNegoaaHWl BCackEBaqHKR, pacnpelens kia, MeTatonyama v eeeedeHda (ADME) Ha rpeayHax, NpoB0aKE-
LUWXCH B MHBIX ENAX.

4.5 MNpobooTdop/BpeMA NPOBEAEHKA aHANKIOB i vivo

Beibop apemeHd NpoSooTSopa B MHEDOSAE D NEOBaX i ¥ivd M MCNBITAHKWAK XPOMOCOMHEE aGeppagKE
W HCNeITaHA UDS gonsed ooy WeCTRNATECA B COOTRETCTRMW ¢ JECD (1897,

Bonyyae, Korga MUEDOAOe PHEINA AHANKM MHTErPWEYIOT B HCCNeA0BAHMA NPOL O TENEHOC TR HeCEOMNE-
KO HEOenNs, oTHop 0Spaluos KpOoBEM MW KOCTHOMD MOIra MOMET NPOWMABOONTECA HA CRedyiowne JeHE Nocna
NoCNea«ert BEe0eHHA (. PEKOMEHTALMHA B OTHOWEHWMK J0NOAHWTENsMOro Bpemes it NpobooThopa Bl e,

Ona Opyrix aHanuaos redoTOECHYHO0CTH Bpema npobooThopa cneayer EHDUpaTe B COOTBETCTEBHHA C
KOHEYHBIMK TOYKaMK, HanpuiMep, adanys nonoor OHE A uTed QHEK obeidHo NporIBcgAaT Yepes Heckonkko
(Hanpumep, Yepea 2—G)4acos nocne NOCNeaqero BaefeH a 0oakl NPpenapata HECKONsKD pal & cyTkd. B ciy-
YAE OAHOKRATHOMD BREEOEHHA OBa MOMEHTA NpoGooTDOpa CREAYET HCNONBADEATE YEPED HECKONBKED YaCOR M
yeped 24 4aca nocne oKoHYaHuA TERanA A

B npuHUmKne UCenedoeaHEa MoSoi npoaon s a TENEHOC T MOMHO CUMTATE NPHEMIEMEIMMN, VYU TRIBAR BOC-
TATOUMOCTE MAKCHMANBHON 003k KOHUEHTDALMM.

4.6 KonuYyecTEO AHANMAIHDYEMbIX MHBOTHLIX

Konu4ecTeo aHanu3npyeMess ¥EEOTHEIX ONPEQEnsoT B COOTRETCTAMK C TEKYLMMA DEKDIMEHIALHARMK B
OTHOWEHHAK MUEDoRAepHOA Npobed (DECD) WK vHbIX 2HANKA0E MEHOTOKCKYHOCTA W, KK Npasnno, My oblees
YHCND HE COCTBETCTEYET YHMCMY MHBOTHRIX, MONYHABLWWE TERANMHK B DAMEAR TOKCHKOMOrM4aCckaro Hecneaoea-
HAA, HHEOTHLIE, MCNONEIYERMBIE ONA AHANKIA TEHOTOECHYHOCTH, JoMMHE B CNYYaRHoM nopAgke oTOMpaTech
WA TPYTINE #HBCTHLIX B TOKCHEONOMAHECKOM MCCNEJ0BaH M.

4.7 HenonbaoBaHWe caMmUuoB/CaMoK MPLIZYHOBR B HECNEA0BAHHAX FEHOTOKCHYHOETH it vive

B cnydae NpoBedeHdA WCNBITAHWA Npenapatos, NPYMEHAE MBI © YYETOM NOMN3, AHANKI MOKET NpoRD-
OWTECA Ha WHEOTHLIX COOTEETCTREYIOWEND nona. MonulTasya in Wivo C KpaTKoCpOMHEIM NPOTORCM0M OObI4HD
MNpOBSOATCA HE MMBOTHEIX 0OHOMS Nona. MpK NpoEegEHMK KRaTHOCPOYHBIX MCNLITAHWA MOEET BbiTe pPACCMOT-
peHa BOIMOMHICTE HCNONBEI0EAHKA MHBOTHLIX ODOWMX NONOE, BCMW CYLWSCTEYIOWME Ja3HHBIE O TORCHYHOCTH,
METabonMIMe W KoHLeHTpauwAx npenaparta (C,,, . win AUC) yWaiweaoT Ha TOKCHRONOMMYECH JHa4Mmos
MEHNONOROE DAINWMYKE ¥ BHONOMMNECKOND BWOA, HCNONLIYEMOrS NpHM NPOBEOEHWA MCNETaHHE. B npoTHEHOM
CAYYaE ANA UCMETAHWA OCTPOR MeHOTORCHYHOCTH NPegnoYTHTENsHEE KCNONLACEATE TONLKD CamMmuce. B cny-
UAE BCNH HCNBITAHWE TEHOTOKCHYHOCTA NPOESOHTCA B paMER X TORCHECNOMAYeCROND HCCNe J0B AHMA MHOroRpaT-
HulX 003 H3 MWBOTHEX oboero nona, obpasus MOryT DbiTe BIATE ¥ MWBOTHEE O00WMX NONOB, ogHAKs NpM
OTCYTCTEMW CYLLECT BEHHGLIX MEKTONOBLIX PEINHWHHA B OTHOWEHWHA TOKCHYHOCTH MaTabonnwasma oueHKy cnegy-
ET NPOESOHTE MO HMMBOTHEIM COHOMD Nona. ¥pooeHs 003 ONA HWBOTHEIX, NDOXOOALME CUEHKY, DON#EH
COOTRETCTEOEATE KPUTEPHAM BeiGopa Heobx0 0 MOoro YpoRHA 003 (Ch. paadens 4.3.21 4.3.3)

AHATOTAYHBIE TPAHLANS! TEMMEHNME K ADYTHM aHANM3IamM reHoTOECHSHOCTI i v,

4.8 NMyTL BREOAEHKMA

MyTem BEEOSHAA OBLIMHO ABNASTCA OHMISEMbIA KNUHUHECKWA MY Ty, T. 6. NENOPANEHO. BHY TRHBEHHD MW
MOOECHEG, HO OH MORET BbiTh COOTEETCTEVIOWWM ohpaiom ModnuUMpoaaH AnNA GOCTHHEEHUA HE0BX0TUMEBIx
CHCTEMHER KOHUEHTPAULKWA, HANpHMER, ANA NDenNapaTol TONKEANLHITO NYTA BREQEHAR (CM. pasgen 2.3.4).

4.9 HenonbioBaHWe NONOKMTENEHOrS KOHTPONA B HCCNe0BAHWAX /N vivo

B WcocneaoBaHkax it Wivo CYUMTIeTCh OOoCTATOUMLIM MCNoNLIoEaATE NONGHUTENEHEIA KOHTRONE MWWk
MNEpHoIHYeckl, 3 HE NAPANNEN:HD © KRROEM SHINUI0M NoCNe NoOTESPHMASHKA KOMNETEHTHOCTIA NagGopaTo-
PHM B OTHOWEHAH NPHMEHEHWA GAHHOMD asanuaa (Npdmedanne 16).
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NpuMeusrnue 18

NonosumensHed eRMpons JRA ADSMESCOONHEE UCCTe0§aRUE BB REMOKCUNHCEM U 80 uC e dodsHUub Toemop-
Rk Ao

LA MukpoAdepHEN (U OpyaUx YUMOZEHEMUWE CHUL) BHARUI0R LENA NONOKU MBNEHOZT KOHM DONTA 3aXRH0YAEMER &
nodmes pxderuu mo2o, vmols RUYE, TPOEodRW LS CUEHKY craddos. MO2RU ¢ SRCOK0L SMETEHbM HAJER HO DY EAS UM b
MurpoRdepae d goom. 3mo JoCTuRUMe 38 VI BoioRe20sarur ofpsiyos repuoduveckuy yeonedoedHud fuspes Kax-
dalg HBCKOTEAD MBCAUEE) MAN&IX 20NN MUBORTHER (OOHOE0 NONE). MORYHEHW U 0GP K0 MeEanuh & NOTIM LM ReH
sormpones. Npd pyeHod odeHee masye crafde Wo2 pm Oaime amouess @ kodupoealtsie cnaidal. oysHudsawusoq dng
xamdozo wccnedosarur. TOROXUMERBHBIE XOHMPONTEHEE cnaided He donare Gaime oy gudabisd ANR SHARUMUKOR HE
OCHOSANRUY CEOLCME ORDEW VBEHUA Fulio waocmamal Mukpordep. B enyyvas 58mom 5muyye crod oyeHKU dnA rax doso aHany-
35 DOTaHAN UCAONA I0BEMELA COOMESMCMEYDL ue DA 3ta ANA KORMDOAR AAYECMES

Lna ApyEux 2EHOMOKCUNSCKUX BHANYIOE I VIVD UENs NONOMUMBNaHO20 KOHMDOAR 3AKROYASMER & nodmaepxds-
RuU Hadexrazs onpedenaHuA RapacmaHuA nonaowok JHEMymEEeHICMIL TOY TOMOW Y SHEAUIE HE BaiBpaHHoM Buonc-
BUHECKOM aude. MESHY U & DauMksx eaifipaHrogo npomokora. Mocne mozo, kax malopamopud RoXs3aRa cRocodHoCME
HENDEQDLIEHD SEASTAME COOMERTTCME KDL US TONOHLUT BREHEIE KOHMDOMEALE BEWECMEE 8 MHDBMECITIEE HEIZBLCUMEIX
FHEMBDUMEHMER, MepUucdUIScine EaNONHBHNE TONCEUMENLHBE KOHMDOREHEE SHCNS0MMEHMO0E 4 YaNoM AaNREMLR
AOCMEMOYHEM TOY PENCBNU HEUIMBHHOCIU ¥OM08US 3xcnepuMenma. Odyraxo 8 HACIMOAL 8BS SDEMA HANUULE DAHDEDE-
MEHHOED RONOKUMBNEHOEE KOHMDONA ANR ROMEMHNED AHENLNTE KPAUHE XENSMEeneHD.

5 PekomeHOauWH No OUEHKE Pe3yNbTAaTOB MCNLITAHHMIA M CTPATErHA KOHTPONbBHBLIX
MEMNLITAHWA

CPABHMTENEHEE MCCNEJ0RaHHA YOEZUTENeHO NOKAIANK, YTO KAKIAA TECT-CHCTEMa i WIrD NoasonseT
BOCTHYE NOEHIOTPHLATENEHBIX M NOHHONSNOHWTENLHLIX PEIYNLTATOR B OTHOUEHWH XaDakTepHcTHE EaHye-
POMEHHOCTH Y MPEI3YHOR . BATaApEeH TECTOR FeHOTORCHHHOCTH (i Wifro W in wive) noasonRoT OnNgeaeniTe KaHLepo-
Fekisl, MEXAHWIM KOTOpRX O0yCROBneH HenocpEOcTEEHHO TEHeTHYECKMMM NONOMEAMK, K3k B Chy4as
BONELUHHCTES MIBECTHEEY KEHUSPOTEHoE Yanoaera. CnedoBaTentHo, 3TH Batapeu TEeCToR He CNocoGHbl BilA-
BHTE KAHUEPOMEHL, HE CENaaawwHe reHOToORCHYECEMMA CBORCTEaMH. YCNOBWA NEPOBE0eHAA JKCTEDHMEHTOR,
HEMPHMEDR BENeJCTERE O PEHMYE8HHOA MOWHOCSTA CHCTEM AKTHBALMK MeTa00NKWIMa i WIrD, BOryT NDHBEBCTH K
MOMHOOTRMUATEN bHEIM pPE3yNETaTasM. NprMeHeHie BaTaped TECTOR HANPABNEHO HA CHUMEHWE DACKA MONYyYe-
HKA NOKHOOTPMUATENLHBIX DEIYNIETATOR ONA BELECTE ¢ MEHOTOKCHYECHMM NoTEHUManoM. C OpyToN CTODoHE,
NONCHEWTENBHLIA PE3YNETAT aHANWIZ FEHROTORCHYHOCTH HE BCRMO3 O3IHaY3eT, YTo JaHHoE BelecTeo
npeacTaenfeT cofod oNacHoCTE NA HENoBEKa C TOYKK 3DEHHR NEHOTOKCHYHOCTW K HU S0 eHHOCTH.

HECMOTPA Ha TO, YTo NONOMKTENBHEIR JaHHBIE iR WD MOTyT YE336IB3TE HA NOANHHEBIE TEHOTORCHYeCEHE
CBORCTEE NpEnapaTta, COOTRETCTEYILLME JaHKEE 7 Wyvo B BONBIUMHCTES CNYYass No3RONANT YCTAHOBMTE
BUOMOMAYecEYI0 IHEYMMOCTE PEYNETATOE, NONYYeHHEIX A Vo, KpoMe Toro, 8 CBAIM © CYLEecTBOBaHMEM
HECKSMNLEWE HENDAMEIX MEXAHWUIMOE NEHOTOKCHYHOCTIH, PAIDHEIHWHRCH NHLWL NP HEGoMLLUICM NOBGLILLIEH WA
KOHLEHTDALWA, BOIMONHO ONPEOendTE Beaonackb i yOoBEHs (NOPOT} ANA KNACCo0s NPENApaTos C NPUaIHaKaMKA
NoOCHHEIX MEXaHHIMOB (CM. NYHET 5.2 Hee, Miller and Kasper, 2000, Scottetal., 1991, Thybaud etal., 2007).

3.1 QueHka BHONOrMYECKOM AKTYANLHOCTH

HueWanomeHHLe PeKOMEHIALKK NPegnonaranT, Y70 HCMBITAHWE NPOBOOMNCCE C© HEoBROOWMBIM
HHTEDEANOM BMEMOY 0033MK, YDOBHEM TOKCHYHOCTHK T. 4.

HeSoNLWoH DOCT ABHOA N HOTOKCHYHOCTH IR WERo MNK i Wrg CNeayeT oueHHBaTE C TOYKM 3peHWA BoCnpo-
MIBOOWMOCTI M BUONOrMYEcKol aHaYKMoCT. TPUMEDE PEIVNLTATOR, HE MMEWWy BroONorMYecKoi SHaYM-
MOCTH, BKMKOHAI0T.

i. HeBonswol CTATHCTHYECKH IHAYMMEIN POCT, N0 CRABHAHMED © OTPHUATENEM bIM KOHTRONEM MMH Dac-
TEODWTENEM, HO HE BRXOOAWMA 33 PAMKM QOREDUTENEHEY HHTEDEANOE COOTBETCTRYIOWEND MOTORHYSCKDro
KOHTPONA 08 0AaHHOM0 HCNETATENsHOro UWeHTPA.

i. Chnatb ACOMHUTENEHEIA HEBOCTPOWIESON MBIA OTEET.

Mpy yonoBry YOORNETEOPEHKA OOHOMY M3 BRILEHAIBAHHEL YCAOEWA, BCTh OCHOBANWA NPEONonarars
OTCYTCTRUE MeHOTOKCMYECKOrS NOTEHUWANG, PeIyNeTaTe UCNHTAMWE CHUTAIOT OTPUUATENLHEIMEA M HE WS-
LM M FHONOMNAY2CKOR AKTYaNBHOCTI, NPM 3TOM JaNsHERLLWY AHANWMA0R NPOR0OUTE HE TpebyeTcA.

5.2 QueHka pa3yneTATOR, NONYYEHHLIX B HCNEBITAMKAX (1T vilro

MpH OUEHEE NONOKKWTENEHEX DeayNETATOR HCNL TAHWA BAKTERHANEHOE MYTAMBHHOCTIA CREOYET VY Tal-
BATE YUCTOTY UCNETYEMOTD BRLLECTES C LeNsK ONpaqeneHHa ofyCnoaneHHoCTH NONOMHTENBHOrD pesy s Ta-
TA KOHTAMMHAHTOM.
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5.2.1 Oyewxka noNoRUMENnLHbLIX DE3YALITIAMOE, ROAYYEHHLIX 8 PamMKkax aHanuaa
BakmepuankHoU Mymaluu in vitro

MockoneKy NONOMHUTENERBE DEIYNETATE TECTA JHMCE VEAIBBIFKT HA XHMAYSCKYID aKTHaHoCTE OHK,
OGLWKpHElE NOCTPENMET PAUHOHHEIE WCMBITAHKA © LENLI CUSHEW MYTareHHors M KAHUEPOreHHOro NoTEHYHana
i1 vitra HEOBXOOHME ANA CUEHEA NOTEHLWANEHOMD PUCKS NPM TEDENWA NAUHeHTOs, 33 MCKNICYEHWEM Cly4ass,
KOrga aTo o50CHOBAHD COOTRRTCTEYIOLWKM IHANWI0M OLUEHEN PACKR MONBIE.

MmMeiTcs HEEOTOPBIE XODOWS MAYSEHHBIE NPAMEDL 3pTedhakTHOND pocTa KoNoHWA, HE ABRNADLLWMXCA
WCTHHHO DEESPTAHTHBIMK. OHA MoryT BalTe 00YCNoaneHsl KOHTAMWHALWER aMUHOKMCNOTaMH (T. . NpegcTas-
NEHWEM MTMCTAGWHA N8 WTaMMoe Salmoneifa Hysimusion inn TpunTodadom ana Wrammoe Escherdchia colll,
CAEQ0BATENEHD, ZHANKWI akTepHanLHoON DEBEPCHA HE NOOXCOWT GNA NenTU4E, KOToOPEIR MOMET NognexaTk
pacnagy. B 4excTopeix cny4anx NoNcEUTENLHEIE PEIYILETATE aHANMICE DakTepransHoA MyTALKA MOTYT HE
YEAIBIBATE Ha HANWYHE MEH0TOECHHECKOMD NOTEHLWaNa i Vivo Yy 4eNoBEKa, HANPHMED B ciyHae cneuwduHec-
KOG BarTepHansHOrS MeTabonvama, HaNpHMED AKTHEALWA DakTeDHANLHE MA HATDOPEOYRTIIaMIA.

5.2.2 Oyenka MoOAoRUMEensEHLIX DPEIYMLMAanos AHaNu20a8 Ha KTemkax Mnexonumakowux in vitro

ParoseHganmm No GUeHKE COBMKYMHOCTH QaHHbX W NOCTRErMCTREanWoHHENK HCNBITAHWAK NP NONYYEHK
MOMNOKKTENEHEY PEIYNETATOR aHANHIA TeHOTOKCHYHDCTH obCyHdasnTcA B otderax WGT (Hanpusep,
Thybaudetal., 2007}, KpoMme Toro, B Hay4HoR NUTERATYRE NPEQCTABNeH pAO YCNOBAA, KOTODEIE MOryT NpUBac-
TH K MNOMOMMTENBHOMY PEIYNLTATY aHanKkaa i vitho COMHATENEHOW IHaYKuMocTH. ChnegoeaTtensHo, noboi
MONOKHTENEHER DEIYNETAT AHANMI0E i WD CNegyeT OueHHBaTE C YHeTOM COBOKYNMHOCTI JaHHLIX, NepeYmc-
NeHHsX HAHe. JaH HEnonHER CNMCOoK, 00HaAKs OH NOABCNAET NPHHATE PELUIEHHAE.

. JaHHbe yCNoBKMA HE NPORERRIOTCE iR vivo (pH; oCMonAnNsHOCTe, NESUMNHTAT).

[CnenyeT yeecTe, 4To NPegensHoe anadarine 1 mbd nozeonaeT vabewaTs YERNEYEHWA OCMONANBHOCTH M
oK HCCNegyesos BEWUacTED HIMEHAET YpoBais pH, MenaTensHo CKOPPERTHRPOBATE pH 40 HOpMAaNsHOTD
yYpoeHA pH B HeoDpatoTar X Ky NETYDAR 8 Nepuod TERankH).

ii. 3pdedT pAIBMBAETCA TONBKD NPK HAKGONES TOKCHYHEX KOHUEHTPAWKAX.

Mpr axandae MLA pocTHa = 80 %% npreogWT & cHAXEHHIO RTG.

B UMTOreHe THHeCKME MCCHEN0BEAHMAX i VilFo NDH NOQABNEHMK POCTa Ha = 50 9.

B cnydae yAoBNETECPEHHRA OOHOMY M3 BilLSyKaIaHHEE YCNOBWE, 8CNK CYWEcTEYKILKE JaHHBIE CEMOE-
TENECTEYIOT 00 OTCYTCTEMK MEHOTOKCHYECKOrD NOTEHYWANS, MOMHO NPWOE0KUEATECH CTAHOAPTHOR GaTapeu
TecTon (sapwadT 1} Tanuu ofpasom, ogHoKpaTHOND MCNETaH WA i wivo Oy QeT 0ocTaTouYHo.

5.2.3 Ouewxka ompulamensHbix pesynsmamaos fn vitro

[na oTprUaTeNsHbIX pE3yNETATOR AHANKI0E i1 Wirg B oCoBeixX CNyYass CNEOyeT DACCMOTPETE BOARMON-
HOCTE NPOBEOEHWA JONONHKTENBHEY aHanyI08 (NPHBSOEH HENONHBIA CRWCOE, NPWMEDL JaHe NHWes SR
MOMOLLM MDA NPHHATHA pELwasria). CTPYRTYPE BelacTsa MNH WIBECTHLIG CBORCTEA MeTabonyama yralsieaoT
Ha TO, 4T0 CTAHOAPTHAA TEXHONOMWA MeTaboNKIECkol akTHEAUWHK 0 Wlro (HanpysMep, nevesHs rpeEiayvioe 59
MOHET DbiTe HEAOCTATONHON, CTRYETYPA NMG0 NoOTEEEOEHHEIE CRORCTRE AKTMEBHOCTH BEWECTES YEAILBaKT
Ha BOIMOMHYID UENaco0GpaiHocTh HCNONBI0BAHKMA WHbIX METOR0B/CUCTEM.

5.3 OyoHka peayneLTATOR, NONYYSHHLIX B HCNLITAHWAX iN Vi

HMonslTasKkaA in wWivo MMSI0T NP MMYLLECTED BHATKIA BCACHBAHKA, PACTPELENEHUA W BIBEGEHKA, HE Y-
ThIBASMBIX B HCTIRITAHWAX i1 VIlre, HO NOTeHUWMAaNEHD aKTYanbHel M NDH NPMMEHEHKK ¥ HenoBeka. Kpome Torg,
KADAKTEPUCTUENA METatoNHaMa BoNes akTyanbHi i1 vivo, o CREBHEHHIO C CUCTEMaMMW, ODGIMHD HCNOML3YEM k-
MK i witro. ECne pesyNeTaTel aHANWI0E i WiVo W00 WIlo HE COMMAacyiToA MEsdy CoOGoR, pasnv-HMe MOMHD
YURCTLOOLACHWTE B MHOMBWIYANLHOM NOpAIKE (MMSETCA B BMOY painuYue meTabonvima, BoicTporo W
HpDEKTHEHOMND BRIBEJEHWA BELWESCTEA i Wiva),

AHAMNWILI TEHOTOKCHYHOCTH i WO TAKKE NOTEHUMANLHD MOryT BaTh NOMHONONOKKTENEHEBE DE3yNETa-
Thl, HE CEHOETENLCTRYIOWME OF HCTHHHOW FEHOTOKCHYHOCTH. HanpumMep:

i MuekpoAgepHeld poCT MOEET BOIHMKHYTE D83 BEE0EHNA TEHOTOECHYECKOr0 B2LLLECTES B CERIM © Hapy-
LWEHKEM apuTpono33a [ Tweats et al., 2007, 1),

i. Jdaudeie ob agaysuuy OHE cnegyeT HHTERNPETARORATE B CEETE WABECTHOND DOHOBOND YDORHR 3HO0-
reHHBEE 3a0yRTon,

ii. Henpameie 3d@ekTel, CEAIAHHEE C TOKCHHHOCTER, BMOMNYT NOBMHATE HA PE3YNLTATE AHANKI0E PAIPki-
Ba HeTEA JHK (HAanpHmMep. MeToOoM WENOSHOM IMH0UMK WA KOMETHOD aHanKHaa).

Takum oBpasom, NPK OUSHKE Ja8HHLIX TEHOTOKCHYHOCTH BAMHD YYECTh BCE TORCHKDNOIMYECKWE W reMaTo-
NOrMYEcKE DE3YNBETATE (NpHMEYaHiEe 15). Henpanble 3ekTr, CEAIAHHBIE C TOKCHEDNOMAYECKAMMA MIMaHE-
HHAMA, MOTYT MMETE PEI2pE BE30NacHOCTH M HE ABNATECA KNMHWYECKH SHAYMMBIMIA.
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5.4 Crpaterid nocnenyrwen paipaboThn npd nonyyeHud NoNoMHTENbHLIX pe3ynbLTaToR

5.4.1 Mocnedyiowan paboma N pe3ynbLmamamM UCnbIManui @ KNemEax MIekonumanugux
in vitro

B cneaysolem 0Scy e Kl NpeacTapnNa e 0T PUUATENEHRE De3yNBETaTE TECTa IAMCE Ha BakTepHaNL-
HEF2 MY TALHH.

5.4.1.7 Nocnediiolite MexanucMUuNeckuadn viva Lohbimanus

B cnyuyae wepoctartouHoro obwema uuopMauun of OTCYTCTEMM SKTYANLHOCTH DEKOMEHDOEIHHEE
MOCHE QYRS MCMBTaH R MR TONORH TENEHOM PEIYNLTATE AHANKIA Ha KMETKEX MITEKONHTRIOWMX He0GxXogn-
Wil ZNA NONYHEHHR JKCNEDUMEHTANBHEIX PEAYNLTATOR B SONCAHATENBHBIX ACCNESOBIHKEA [T WD (CM. | HHMe)
LI 33 CHET NpOBe0eHUa ABYX CODTEETCTEYIOW MY aHANKI0E i Wi [Cad. NYHKT i HieEe | cnedyiownn ofpaion:

i. MexaHucTHueckan MHpopMaULka, KoTOPAas CEMOETeNECTRYET 0D OTCYTCTEBWK COROKYNHOCTIA OaHHEX 00
OTCYTCTBUM SHTYANLHOH FEHOTONCHHHOCTH T WIFD, HANPUMED, OaHHLIE O TOM, 4T0 MCNLITYEMOE BEWECTED,
HHAYUKMPYIOWEES XpOMOoCoMHEle abeppadu MK MyTauud B MLA, we noepexaact OHKE (Hanpuuep, apyrie
OTPpHUaTeNeHBEIE De3YNeTaTel HCTLTAHWA MyTauHWnoepexgeHia QHK B gonondeHde Kk TecTy 3AMCa; CTpyk-
TYDHEE ACNeEThl), MO0 HMEETCA COMORTENLCTED HENDAMOTD MEXaMMIME, KOTOPERIA MOMET BhITE HEAKTYANL-
HEIM I WA MW MMETE NOPOr0E0E IHAYEHWE (HanpuMen, NodasneHyre cuaTeaa JHKE, peakTras# mcnopog,
NPOAYLHPYEMER TOMBKD B BRICOKKY KOHUEHTPauWAX) (Galloway et al., 1998; Scott et al., 1991; MOller and
Kasper, 2000). Cxodupe ICCNefoBanda MOryT UCRONLICEATRCA ANS NOCNe0YIoWErs aHan[aa NonosHTENb-
Hlx peaynLTATOR B MUKPOAGEDHON NpoGe i wiro, NME0 B 0aHHOM CIYHae CBMOGTENLCTRA BRIMICYaT HABESCT-
HESA MEXAHMIM, YEATL EIOWMA HA NOTEDID XPOMOCOM/ My NNonIMo NHD0 JKCNEPUMEHTE M0 CEPaLLMBEHKI0
UEHTROMEDOR [NpUMMedasye 17}, noOTEEpHOAI0WHE BeiNagEHHE XPOMOCOME . ToMMNNoMOWA — YacTo BCTRE-
YaemMblf pEaynNeTaT HANKI0E XDOMOCOMHBIX abeppaduia im vilro. HECMOTPA Ha TO, 4TO aHEYIEHEl CRoOCoBHE! K
MDY KELALA NONKINOWOME, TONEED NONUNNOUOKA HE YEAIBBAET Ha AHEYTeHH bR NOTEHLWAN 1 MOMET CEMOETE k-
CTROBATE 00 OTKNOHEHMM KNETOWHOND UMKAAa, 1 TAKKE YacTo XapakTepMaveTcA pocToM LWTOTORCHYHOCTI. B
CNYHae MoONUNNoHOKKA B OTCYTCTEME CTRYETY DHOMA XPOMOCOMHON NONOMEW B AHaNKMaE 11 wiro

ii. AHANOCHHLIE HCCNBOOBAHWA MOMYT MCNONLICBATECA QNA OTCREKMBAHAA NONOMUTENLHOTO PEIYNb-
TATA MHELDAOEPHOMD AHANKAA i WIFD WM B 3TOM CNYYAE WMETCA CRMIeTENLCTRED, BEMIOHAKLWE HABECT HBH
MENAHHIM BLABNEHNA XPOMOCOMHEONR MONOM I AHEYINOI M MADO IKCNERIUMEHTE! N0 OKDALUKBAHKID {NPHAE-
qamne 17). Mpr NpoBe A8 HKA MCCNE LOBAHKA XPOMOCOMHE X aDeppausi in wirc 4acTo obHARYHKBASTCA NoMKN-
NOADHA. XOTR aMeyredk cnocobMbl MHOYUKMPOBATE MOMUANSKOWK, CaMa No cehe oHa He YEAZMBAET Ha
AHEYTEHHLIAE NOTEHLKAN K MOKET NONEOCTY CEMASTENLCTROBATE O HAPYLIEHAM ENeTOYHOMD LHMENS, PN 3TOM &8
4ACTO ACCOUMMPYIOT C POCTOM UMTOTOKCHYHOCTH. B cnyyae nonunnongue, MO Np oTCY TCTBUM CTRYETYDHLIX
XPOMOCOMMBIX NONOMOK B aHanyae i vilro, K&K NPpasdno, oTPUUaTENbLIR PEIYNLTAT MMKDOAQEDHOR NPotks
i wivo, NpK YCNoBHW COOTEETCTBRYRIWEMC BOAOEACTBWA, JaeT OOCTaTodHOS NOATEEpMOEHHE OTCYTCTRMA
NOTEHUWATNE WHOYELAA 3HEYINOROMH.

iii. ECN# BEWEYKAIAHHAA MEXAHMCTHYSCKIA MHQOPMALKA M COBOKYNHOCTE WMSKWUMXCA JaHHLIX Noa-
TEEQHEAET OTCYTCTEWE MEeHOTOKCUMYHOCTA, ONA NoOTEEDMOEHWA OTCYTCTEMA MeHOTOKCHMYECKOR aKTHBHOCTH
HCNONBLAYIOT NAWE COWH SHANMK i WO, NP YCNORKK COOTBETCTEYIOWErD aoagedcTars. Kak Nnpasuno, pedes
HOBT & IMTOMEHETMYSCKOM AHANKAE, 3 MUKDOANEPHEBIN SHANKE i VW0 MCNONEIYIOT ANA JanNsHEALLWE SHANKA0D
KOOMOCOMMELX MOMHOMOK.

Mpy OTCYTCTEBAM JOCTATOMHLIX OaHHBLX UMW MEXSHUCTMSECKON MHDODMaLKA ONA KCENOYEHWE COOTRE-
TCTEYKALErD MO TOKCHYECKOND NOTEHLWANS, 00LINHO NPOACEAT OB3 WCNBITAHWA I ViIVe © COOTRETCTRYHILLIMM K
KOHEYHBIMIA TOYKAMIA K B COOTEETCTBYIOWME TEAHAX (0BLIYHO OB DA3NMYHEE TEAHN] C LeNk0 A0CTHYs G0CTa-
TOYHOW CTENEHW BOI0eACTEMA B MOJEenNaxX it WD,

NuGo

iv. MNpoROOATCA 083 COOTRETCTEYMILIMK AHANMAA i1 VYD C MCNONBACRAHMEM DAIHBIN THAHEA M NOOTRED-
HOANWKE CTENSHE BOAORHRCTEMA.

Takvm obpazos, OTPUUATENBHEE DEIVNBETATE COOTEETCTEVIOWMY AHAMWIOB 11 VIVe © OOCTATOYHEIM
COOCHORAHWEM WIMEDABMbBIX KOHEYHEE TOYEE W NCATESpHOEHHEM CTENEHA BOAGEACTEWA (CM. paaden 4.4.1)
CHATAIOTCA OOCTATOYHEIMI ANA NOSTESDHISHNA OTCYTCTRMA JHAYMTENEHOM TEH0TOKCHYECKOrD DUCKa.

Npumevsrnue if

fnn moen, ymalis onpedenuine, BAISSEHE AU MukpoROSpHER UHAYKULA 8 Nepey ouspeds NOMEDed ¥pOMOCoME
Aulo RONOMEDS XPoMOCOME, MUKDORIDE MOSKT SedMe GRDSWEHS &7 WIErg Aulo n w0 ANA YCMEHDENEHUA HEAWSILA LEeH-
MOoMEDoE, HANOUMED. 8 DEMKESYE SHERUIS (hayopecieqdmy ol 2ydpudysanuu i B (FIEH) ¢ zondasmy v mocnedoeamens-
RocmaM OHE 8 uesmpodegHor yuscmes, nufo Meveraid ayimumenod & Benxes, codepramus sudemoxopy. Ecnw
BomeWUHCIES YO PUTDOBEH B MUkpoRdep code pxam dermpoMeps, Mo cavdemanecmsayen off ympame xpoMocousd
fcaedyem yuecme, 4o dawe MoLHsE Al MEOyiouer, MENUE KAk KORIUYVH U BUROTacHuy, TRodyyuoym AURema-
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FOp-NoANK UM ENsHE S MUkpoadga e e 100 %, avawe g FI—20 % U FENAKDTCA OCHOBH=IMH SHEYTEHAMA ONA CUSHEM pRc-
KE). ARNBTEPHETHEHEIA NOGY0O0 IAKNGYHAETCA B NDOBSO&HWE BHAMKWIA IN WD WIL 0 Vo cmpyemypHaix afeppayud &
Memagiase. B coyyvase omMpUUSMEeETEHD20 DE3)NaMAaNa MOKXHD NDEdNoNoMUme, Y9 VHOYALUER MURDOAJED CEA3EHE ©
FMOEM oD KooMOCou.

5.4.1.2 AaneHeliuue ananuisl TOCie DodyYeHLUA ToToRUmenbHosd DasyieMama asanuia in wiro, @
JAEUCLIMOCITL Om akmudaciuu 53

B cny4qae, Korna nonosuTeneH0Ee peayneTaTe HabnoaanTed ToNsED B NPHUCYTCTENK CHCTEME! AKTHES-
UMK 59 pHadane cnegyet NoareepiuTe, YTGATOT PEIYNLTAT ACCTUIHYT TONLKD BCNSOCTEME METaBoNUYecKon
AKTHEALMMK, 3 HE WHEIX PAINHUYMEA B YCNOBMAX (HANPHUAMED, HUAKMA YDOBEHE MM OTCYTCTERE CLIBEODOTEK B MHKCE
S8p 10 % ColBOPOTEA B HEAKTHEMDOBAKHEX Ky NeTypax). B aToM cnyYas CTRaTer A NoCneqy oWy HCNBITaHWA
HANpAaEneHa Ha onpeseneHue CooTESTCTBMA DEIYNETATOR HCCNEQOBRAHWA I VlrD YCNOBHAM (T WWoe M TNaBHEIM
0GpaIomM GYOEeT ONHPaTLCA HA PEeaYNLTATH AHANWICE i WD B MEYaHH (NpUMeYaHde 18).

Mpuwevarwusill

Crraddapmyed urdpUUPOSSHHE D MUKE S5 WrMeem B0Nes BaICONYE SOTMOMHDSITY ¥ BXMUBSHUL, YoM 59 yenoaesa,
ARy 2MOM B HEM Mo pmMocmayem cnocoBHOSmME & ﬂemamumu KELUUY a8 Eﬂ"h‘:lF'I:ll.:' I;I'.'IE'J'E'- 28 UCHRRDYeNUSM CRYUSES B0 adal-
CiTM&suR EﬂEuuiﬂ-u‘:’BGﬂ!ux Hﬂqﬁ&ﬁﬂ]ﬂ_ﬂﬂ&. Kpome moen, HBGRBHHQ‘.‘IU'JEDH’EF AXMUBESUHUR MONEN BOFHUKRPME 0T wilra ngu
BRICOXUE KOHEEHMOSYUAR cyBompama (ow. Kirfiland ef al., 2007, Nonezaeidu MO2pM oK83amMe0R UCNAIMAaHEA S8H0RDK-
cliivHOSmY S8 venogesa nifia ap].reux DENEEBSHTHEY SUCMEM ariugadiil. Alanui I'.I|:-|:|¢| UNA Memadiaumas & PRMNEAY
UENAIMEHUT 2EHOMORCUYHOCMIY PG SLAEHSNUD CUFERCMAHLIMU H,DCII;I'.'I UTAMU MemEE0num o8 § JoXNUHLNECKOM eude |'."I'|J5|:
=] HEUHIﬂp‘HHFICIEEHHbl}: BMLUNAQCOMAaN nutao za ASMoUumaix. nubio i I.-'J'.-'-S'_,' Uiy @ nperapamay. nanpyerlHel O Yea0aesa,
MEKAHE MO NOMOYE 0TDedENLMTE G5 YAREHILTE DEEYIEMEMOE VETRMAaNUR [Ku etal., 20071, a nocnedyouwue uccme-
FoasMuR CROH yeHmouEymoa 4a yrconedoeatung 8 Mevesu i vivo. E-E'u..! BEMTED. SNR ROM opoan fuimu doom UEH Y& NoNa-
MUNMTEALHAIE DeFYNLMEMAI D vitre dnr 55, MOEYITT HE AR ZRE8MbE 2EHOMOKCUWHOCTIL N l.-'l"n-'t'.', MOCKOTERY Mamafonum e
POPMUSYENCA, POpMUBYEINCA B OYERE MANLK KOTUvecmeas nulo wemadonwseciu demoncuduyuposay, nuto Bacmpo
ahiecdumed, WMo CEU ﬂem-&nacmayem o8 o CYMIMeul DUCKE I KIVD.

5.4.2 fJanuvelwue adaniiki @ CAyYas nonoxumenbHol Mukpoadeprol npobki in vivo

B cny4ae yBENMYEHMA YKCNa MUKRDADS R (T VivD CRe0yeT NpOBSCTH CUEHKY BOEX TOKCHEONOTHYECKHxY QaH-
HilX AMA YCTAHOBNEHWA BEDOATHOCTM TOrD, 4T0 OCHOBHON NDUYKMHOR KNK CONYTCTRYIOWMAM DakTopoM MOomeT
BLiTe HEFE@HOTOKCHYECKKMA addgerT (npusedanse 15). B cnydae HecneuwdrHeckky PhesTon HapylieH«a
IPHUTEONO33A WNK DHUIKONCTAN {HaN DUMEp, TN THNEpTepMia) Bonee yenecoobpaiteii MOKET CTaTe aHaNKa
KPOMOCOMHEX aSeppaukna in vivo. Npr noacapeHHK Ha «peaneHBERy pOCT CNeayeT MeNoNeASBATE CTRATEMHM,
MOEA3EBRKDWWE Ha 0DVCNOBNEHHOCTE POCTA BeNageHH M NAS0 NONOMEOH XpoMOocoM (NpaMedanye 17). Mue-
KOTCA CRMASTENLOTEA TOMD, YTD MHOYHELWA 3HEYTINOMIMH, HANPDHUMED BEPETEHHEMK AS3MA, MPHUBOONT K HEnu-
HedHonMy adpexTy 0oak. CNegosaTensHo, BOAMONHD YCTAHOBKHTE NOPOr0BYI0 KOHLEHTDALMID, HMKE KOTOpOM
HE NpegnonaragTcld BeNAgQEHMA XPOMOCOM, W YCTAHOBMTL HANWYWE COOTRETCTEVIOWEND koadupuuMeHTa
HAQEHHOCTH, NO COARHEHMIO C KANMHMYSCKRM K KOHLLEHT DALMARME.

Takum 0GpaacM, OUSHKS FeHOTOKCHYECEOrd NOTeHUMANA REWSCTEA OOEHA YUHTHBATE BCH COBOKY-
HOCTE NOMYHEHHEX JaHHEX W YHHTEHEIET NOALAY M OrpaHHHeHna a8 anyIoe in vikro u in wvo,

5.5 MocneaywlHi aHANKM3 reHoTOKCHYHOCTH NPHMEHHTENLHO K peaynLTaTaM ONYXONaBoro
poOCTa B BHONOrHYACKOM AHAMNKIE KAHLEPOrEHHOCTH

DononHATENEHBIE 3HANW3EL TEHOTOKCHYHOCTH B COOTESTCTEYMOMY MOJENAX MOMYT NPOBOOWTECA ONA
BELWECTE, NOKAIABLWINY OTPHUETENLHLIA DE3yNETAT B paMEaX CTAHJARTHOA DaTaReW TECTOR, HO NPK ATOM NoKa-
JABWKX ONYyXONESsIA PocT B DWONOMYECcKHX aHANMIAX KaHUEPOreHHOCTH NPW HEeQOoCTaTOYHOCTH CEKOE-
TEMLECTE, MOATESOHOAM LMY HEMEHOTOKCHHECKMA MEXaHMIM PAIBHTIA OMyKONM. HTo0b NY4wWe NOMATE cnoco
AeHCTRHA, JoNONHHTENEHBE AHANWIL MOMYT BEMKYaTE MOAWPHUUHPOBAHHENE YCNOBKMA MeTabonHHeckon aKTH-
BALHK B ACNBITAHAAX 7 VIO MO BENI0YaTE 3HANK3E 7 WVo C UBNEK SNPegeneHiia reHeTHHECKOrs NoBpeae-
HHA B UeNeaLIX OPraHdax onyxond, HanpusMen, aHands paspeiaa HHTeld OHK (HanprMep, EoMeTHBA aHania nubo
AHAMNAD METOOOM LWESNOYHOR 3M0ULKK), adanka DS B neseHd, aianys KopananTHOM ceRameanus OHK (Hanpw-
MED, C NOCNE0YIOWEH METKOR 2P, MHEYELUA MYTALWA B TRAHCreHax N0 MonekynADHanA XapaKTepHoTHES
MEHETHHECKKE MAMEHEHKWA NTEHOB, CBASaHHBE C ONYXoNe: (Kasper etal., 2007,

6 TepMHHGLI

Anayer fIHK {DNA adduct) MpoaysT KO0EENEHTHORD CEAIRIBEHMA XMMHMRCEOrD sewecTea o JHK

Anandi OHK seTofom wWenodHol | O, sHenuz paipeds Humel JHK
anoume (Alkaline elution assay)
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B

AHANHA BRUHAYHOR KNETHA METOO0M
renes-znekTpodopesa
{Singte Cell Gel Electrophorasis 3ssay)

KomeT-aHanda. OuM. sHanus paipeas Aumed JHK

AHENW3 pa3puEa HRTel OHEK
(ONA girand break test]

Wenousas of FIEEEITEE. NOIBONANUESA KOHBERTHRDEETE HEKOTOPRIE2 THNR NO-
BREH &N ,U.HK E pPAiDBiBEl HATEH, KOTODRE MOFYT BETE ONDEOENEHE METO-
A0 WeRIHOrD ANEAR0EEHAR © ASMABDEHHEM CRODOCTH NDOXIHEO8HAA Mepai
MHNETE HNA TP NOMGWA BHANKE BOAMHAYMHOA EMNETEW METOOOM FANs-3NEE-
Teodopesa NAGo KOMETHOMD AHANK2E (NpA KOTORORM KENETLA, NOMEWeMHRIE B
TOHEWA CNOA NenA Ha CTeKNa MAEPACKOnRA, NOJESprasT BOINeACTEMH 3Nex-
TEMHECKDrD TOXA, SRCTERNAKWEND HONes KODOTHHE YRECTHH OHK MEATPHpO-
E3Th W3 AgpE 8 «XBOCT HOMETLISH) CTenexse MUrpagud GHE MIMERREDT
BUHIYANEHD NGO MAKPOCEONOM HS QEPIUBEHHELL ANBTEKSX

AHeynnongua (Anedploidy)

Yucnogoe cTENOHEH e MOJENEHOMD YUCNE XPOoMOCoM B KNETES @KW B Opra-
HFA 382

BR#HSREMOCTE (B KOHTEXCTS WONLITA-
HHAA MYTATEHHOCTH )

iSurvival  {in  the
mutagenicity testing))

contexl af

Lons #1BbIx KNeToL CpeaH MepTake X, OBkMHD O pegenfaeMan NYyTemM GHpaLLIM-
EAHWA A METOOOM NOACHMETA KCNOHAR NO HCTEYMEHHA CNEENSNEHHEMD KHTED-
Eana BpEMeHd

TeHeTH-MECcKEA KOHEMHAR TOMKE
[Geanetic endpoint)

ToqHRIA TR NUbo ENECE TEHATHWYSCKOTD HWAMEHEHHA [HENDUMED, MEHETAHEC-
KW MYTAUWA, sposMocomHe s afeppaud, paspeaa Heted OHE, penapagui
OHE, thopsuposaH#a aaoyvera AHK @ 1.a.)

FeHOTOLCHY HOCTE
{Genotoxciy)

WHEakda TEQMAR, OTHOCAWWACH K J'I\\'.".'Eii:lM}' ERpeQHOMY HIMEHEHWH TeHaTH-
YELEOMa> MaTepuana, HEZEBHCW MO OT MEXBHHIME MHOYELRE QEHHOMD H3MaHS -
H#A

3aMEHE CCHOBAHUR
(Base substituton)

JameHa 0gHOMD 1 Honee DCHOBEHWR B HYKASOTALHOA NOCNeN0BaTEMEHOCTH.
AT0 MomeT NPHBECTH K “aMeHeHs Denka

KEnacTored (Clastegen)

BewecTas, NpAESARLWEE ¥ CTRYRTYPHOM NONOMEE XPOMOCEM, DBwYsMO onpe-
DENASKMOS METOLOM CSETOB0R MUEDOCHONMM

HnetouHan nponddepauna
(Cel proliferation)

CnocofHOCTE KNaTOR K SeNSHEl @ S0RMUDCEAHW D AoYepHUE ENeToE

ROMET-a=an#a lE omel assay)

C M. SHEMUZ NOMoMOK Humel OHK

HOHPNOEHTHOCTE Ky NETYPE
(Culture confiusney)

KOnWY“BCTESHEOS ONPESenaHre NRNOTHOCTH ENeToOR 8 K¥NeTYpS MeToOoM BiH-
IYANEHOW HHCRBEL WM

Mukporapo (Micronucleus)

InesmedT KNeTHA, COQep®aLUMa HykneapHyn 0HK. Oxa MoseT conepsars ye-
Ny ¥poMocoMy NMGO CNoMasHys) USHTpRYScRyl, NMOC BUEsTpUMeCEyD
MACTE XPOMOCOME

METOTHYECKAA HWHOS kS
{Mitotic index)

MpoUesT KNETOK B PEIHEE CTAGWAR METOE CREQM KNETOK, HE HAXOQALWACA B
MWTO3E (WHTepha3e) 8 NPENBRpETE (CTekno)

MyTauwA re=a
(Gens mutation}

DnpegensMos HeofpaTHMOoe #asMeHer e oQHoro resa nala ere perynupyo-
WM NOCNe0OBATENEHOCTER. MIMeHEH@A MOMYT NP SCTARNATE coBod Touas-

Hel2 MYTaund, BCTaBRR nuBo DeneuMs

MyTAU®A Co COANMOM DEMKN
{Frameshift mutation)

KYTALNA [MIMEHEHHE TEHETRYELKDTD KOAA), MpH KOTOPOR OOHO OCHOBAHUE
MW AEd COCeAHWE OCHOBRHWA aoBasnR0TCA [BCTPAHBAITER] NK Go YOaAnawT-
CH W3 HYENEOTHIHOE NOCNeaosarens=socTd feHa. ATo Moxer NEFHBECTH K of-
PEIDEIHAH WIMEHEHHOTD nélio npoysccHpoBasHorD Banke

OOF {oTHOCHMTENEHsIR oW nAd pocT)
(RTE {relative total growth))

,UEHHI:I:?:'- MAPAMETDE OUEHEA UMTOTOKCHYMHOCTH yHThIBEET OTHOCHMTENEH=IA
POCT CYCNEHIAW (HA CCHOBAHWWA NDTEDW KN8TOK @ pOCTa KNeToK © #34ana ne-
4B HWR 00 BETOROrD OHA NOCNE OKOHYBHWA TERANHA), YMHOHEHHBIR 58 GTHOCH-
TEMEHYEr HOPEKTWBHOCTE NOCEES HE 3TENe KNCHWPOBAHWA MYTAEHTHOMD
EBESHTHROBEAHWA

Mnaasmuas (Flasmid)

MeHaTHYeckUA ANEMEHT B L0N0NHESHE K HOPMAALHOMY BIKTEDHANEHOMY 1e-
HoMy. NNazMHEa MoHeT GalTh BENOYEHE B XPOMOSOMY-E03AHE NHED MoMaT
BsiTh ChOpMEPOEEH JCTRAXPOMOCOMHEIR 3NEMEHT

Monunnowoua {Paolyplody )

YHCnogos oTENOHEHHE MOSANsHOND HHENE KpOMOCOM B KNeTHE C NEHE R an-
TEMEHD KIATHWM YESMNWYSEHHEKW TannosiaHerd Ys8cna. E‘H_J,EIF‘.'En}'I'I NKKES-
U¥a — 310 Mopponorduecsasn pOpME  NoNANNOMO#EW, 0P LOTOpOA
XPOMOCOMHEIR NAPps CEA3AHEl B METADEIE B BUAS «QRNNOEpoMOSoM
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MondEpoMAaTH-ECEHA 3PETpoUWT
{Falychromatc erythrocyte)

Hespenbid apUTROLUHT B NPOMEXYTOMHOA CTA0MH PRIBUTHRA, COAEpRaw ni pu-
fiocomMel, EOTOPRIF MOEHD OTAWMHTE OT 3PNk HOPMOEPOMATEECKWE IPUTRO-
yutos {(Ge3 pudocom) no GKPELWHESHWD NATEH PHE

Faspwe auTel JHEK
(O strand breaks)

FaClwenneHde cO=0A WM QEOMHOW «uT QHEK

PerkombinHaumws [Recombinaton)

MonomMea @ EﬁEﬁEHE‘.‘HPGEEHH{IE nuGo HecBanaHou PoOBAHMHDS BOCCOEOMHEH HE
[HK

PenapaTneswd chHTed QHE
(FCO {Unscheduled DMA synthesis
(Uos)

Cuntes JHE, NpoMCrogi M@ Ha CNpegeneHHon CTaNH: KNeTOMHOMD URKNA,
KpoMe S-Maikl, B OTEST Ha NoBp2xaeHie JHK. K3k npaeunao, oH CEAEH © 3KC-
UWSHOHHOR penapaunen JHK

Fenapauna QHK
(A repair)

PekoHeTRYELUMA CpHIMEaNsHOA NocnegosaTeneHocT OHE noone noepesia-
H#A OHEK

Foueuspe MmyTagui (Foint mutstiona)

MameHeH WA TEHETHYECKOND K008, 00LMHD OMpEHHYHBEEMEE S0WHCTERHHOR
napof ccHoEaHWA QHE

Tpancred (Transgens |

BAEIOTEHHBEA MW HYHEDOOMER MBH, BCTROSHERR B TEHEM COMATHYBCEN Y MK
IBPOIRILEEBRE KNaTOR

YOBGEHNE NONYNALMN WNH POCT Ky o~

Ty PR
(Fopulation doublkng oF culture growth)

M om0 pACCHMTATE pEZHEIME cnocofamMd, HENDHMED: YOBGEHHE NONYNALWA
(FD) = norapid M COOTHOWEHWA KOHSYHOrO konWwecTEa (M| W Haksansson
(MCHOOHOro) KONU4ecTea [(Xo), pasaeneHHed Ha norapudm 2. Taxus obpa-
o PO = [log(M, Xo}]. log 2

UeHTpoMep tHHETOXOR
[Ceniromara/kinetoch ore |

CTP}'H}'FH B XPOMOCOMEX, OTESYAKDLWHEE 383 CBRIE CECTRUHCHRY XDOMETHAL W
NPHCOBNHHEHHE HATER BEpETaHE, NePeMeLW DX LodeDHRe XpOMOCOME K
NoNDCaM @ oBecned s WM BENKYSHRE 8 0o4e pHHAE AQDE

LU ToreHeTHHSCkAA 3HANHS
{Cytogenatc evaliuation)

AHBNAL XPOMOCCMHBIX CTPYETYRE @8 MHATOZE WAW WMeR0z8 MeTOO00M CEeTOROW
MHAEPOCECMNAEA WD MAKDORLEDHOND aHBNKHES

YWCcnoBkie XpOMOCOMHEIE HIMEHERWA
[Mumerical chromosome changes}

KonWsecTed KpoMOCOM, OTNHYH0S OT GPHMMHANBHOD FANRGCHOHORD HNH GHN-
NoOWOHOMG HE.EI':IFI'EI EROSMCCOM, ONA KNS TOWH X NEH AR SUCNe CpOMOCOn, OTNAY-
HDE 0T MOOankHOro KpompcCcoOMHOra Habopa

A PERTHEHOCT: KNOHMDOBEHHA
{Cloning efficlency}

CnocofHOCTE BORHMHHEE KN TOK £ S 0PMHDOESHN D kNoHoE. OOeiuHD onpege-
NAKT NOCNE BRCEEAHWA HEDONsWOro L0NWHEeCTES KNETOK B COOTEETCTEYH-
LeA cpene
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