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BBepeHune

[aHHbIA cTaHaapT HanpasneH Ha onTuMM3aLuio Habopa cTaHAapTHEIX UCMBITAHWUIA FTeHOTOKCUYHOCTN,
obecneuynBaoLLMX NPOrHO3 NOTEHLMANBHOIO pyUcka Ana YeroBeka, 1 onucaHne o6LenpuHSTLIX MOAXOA0B K
WHTepnpeTaLmnn pe3ynbTaToB C KOHEYHOW LieNbo COBEPLIEHCTBOBAHUS OLLEHKN pUCKa KaHLLeporeHHbIX addek-
TOB, CBSI3aHHLIX C U3MEHEeHUeM reHeTudeckoro matepuana. CtaHgapT coaepXkuT onucaHne corflacoBaHHbIX Ha
MeXAyHapo4HOM YPOBHE CTaHAapTHbIX UCTIbITAHWUI 1 MOAX0A0B K UHTEprpeTaLnn NOMOXUTENbHBIX pe3yrbTa-
TOB in Vvitro n in vivo, NOMy4YeHHbIX NpU NPoBeAeHUU cTaHgapTHOro Habopa TeCTOB Ha reHOTOKCUYHOCTD,
BKITHOYas OLLEHKY HEPEEBaHTHBIX Pe3y/bTaToB.

B cTaHgapTe yuTeHbl akTyanbHble pekoMeHdalmm nocrneaHero pykosoactea OpraHnsanmm 3KoHoMu4ec-
Koro coTpyaHuyecTsa 1 pas3sutua (OECD) n otyeTel MexayHapoaHbIX CeMUHAPOB MO UCTIbITAHNSIM FEHOTOK-
cudHocTn (IWGT). OTnnumna ot pekomerngaumii OECD unu IWGT, npu Ux Hanudun, ykasaHHble B TEKCTe
ctaHgapTa. CtaHgapT npuMeHsieTcst coBMecTHo ¢ Apyrumun FOCT no nekapcTBeHHbIM cpeAcTBam ANst Mean-
LIMHCKOro npuMeHeHns 1 (nnun) pykosoacteamu [ICH.

HacTosiwmin ctaHaapT ngeHtudeH PykosoacTtey ICH S2 no nsyyeHuo reHoTOKCUYHOCTU U UHTepnpeTa-
LK NonyYeHHbIX AaHHbBIX 415 NlekapCTBEHHBIX NpenapaTtoB Ang MeguumHekoro npumeHeHus (ICH S2 Guidance
on genotoxicity testing and data interpretation for pharmaceuticals intended for human use) MexayHapogHoi
KOHdpepeHUnn Mo rapmMoHM3aLnmM TexHudeckux TpeboBaHui ANs perncTpaunmn nekapcTBeHHbIX CPeacTB Ans
meauumHckoro npumerenus (International Conference on Harmonisation of Technical Requirements for
Registration of Pharmaceuticals for Human Use; ICH).



FOCTP 57130—2016

HAUWOHANBbHBIA CTAHBJDAPT POCCUUCKOW OSGEOEPALUWUMU

JNNEKAPCTBEHHbIE CPEACTBA ANA MEOAULUWHCKOIO NPUMEHEHUA
UccnepoBaHne reHOTOKCUYHOCTU U UHTEPNpeTauns NonyYeHHbIX AaHHbIX

Medicines for medical application. Genotoxicity testing and data interpretation

Hara BBegeHna — 2017—05—01

1 O6nacTb NpMMeHeHus

HacToswmi ctaHaapT pacnpocTpaHaeTcs TONbKO Ha NlekapCTBEeHHbIe CpeacTBa ANt MEANLMHCKOTO Npu-
MEHEHUS XMMNYECKOTO MPOUCXOXKAEHUS, TO €CTb MarnblX MOMEKYI1, U He pacrnpocTpaHseTcs Ha buonoruieckue
npenapaTbl. PekoMeHaaunm 0THOCUTENBHO BpEMEHU NPOBEAEHNS NCCNEA0BaHNI B pamMKaXx KITMHUYECKON pas-
paboTkn npeacTasneHbl B TOCT P 56701—2015.

1.1 O6wWue NpUHUUNBI

K UCnbITaHWsIM reHOTOKCUYHOCTN OTHOCATCS TECThI, NPOBOAMMEIE in Vitro U in vivo B Lensx BbISBMEHNS
KOMMOHEHTOB, UHAYLIMPYIOLLMX reHeTUYeCKoe NOBPEXAEHUEe BCNeACTBNe pPasfNYHbIX MexaHu3MoB. [aHHble
UCMbITAaHWS NO3BONSAOT ONpPeAeNnUTb PUCK B OTHOLeHUN noBpexaeHust AHK u ukcauum. dukcauus nospexae-
Hus OHK B hopme reHHbIX MyTaLmii, 6onee obLUMPHbIE XPOMOCOMHbBIE MOBPEXAEHNS UMW peKoMBUHaLMUS, B
LlernloM HeobxoanMas Ans Hacneayemblx 3¢phekToB U B pamMmkax MHOTrO3TanHoro npoLiecca pasBnTrs 3nokadec-
TBEHHOr0 HOBOOGPA30BaHWUS — CMOXHOrO Mpolecca, B paMKax KOTOPOro reHeTudeckue W3MeHeHUs,
BO3MOXHO, UrpatoT Porib ML YaCTUYHO.

YuncnoBble XpOMOCOMHbIE U3MeHeHUst Takoke Gblnin 06yCroBneHbl TYMOPOreHe30M U MOTYT ykasblBaTh Ha
BO3MOXHYH0 aHeynnouamio B 3apoblLLeBbIX KIeTkax.

BelecTBa, gatolue NonoxuTerbHbI pesynsTaT B UCMbITAHUAX MO onpeerieHno NogobHbIX HapyLue-
HWIA MOTYT UMETb KaHLIePOreHHbIN U/UN MyTareHHbIM noTeHuMan ans Yyenoseka. MockonbKy CBA3b MeXay KOH-
LeHTpaLmMei onpefeneHHbIX NpenapaToB 1 KaHLeporeHe3oM yCTaHOBINeHa AS YernoBeka, B TO BPpeMs Kak
noao6Hyto CBsI3b TPYAHO AoKasaTb AN HacneACTBEHHbIX 6OMe3He, UCMbITaHUsi FEHOTOKCUYHOCTY MPUMEHS-
n1cb, MaBHbIM 06pasom, AN yCTaHOBMeHUs KaHLeporeHHoCTU. HecMoTps Ha 3To, MOCKOMbKY MyTaLmMn 3apo-
AbILLIEBON NUHWN UMEIOT YeTKyHo CBA3b ¢ 3aboneBaHneM y YeroBeka, Nofo3peHne Ha To, UTO NlekapCTBeHHoe
BELLECTBO MOXET NPOBOLMPOBATL HACNEACTBEHHbIE 3DEKTHI, CHUTAETCA HE MEHEE CEPbE3HBIM, YEM NOAO-
3peHue Ha KaHLeporeHHble addekThl BelecTsa. Kpome Toro, pesynbTaThl UCCNeAoBaHNA reHOTOKCUYHOCTN
MMetoT 6orbLUIOE 3HaYeHUE AN UHTepNpeTaL MM UCCNeA0BaHNN KaHLEPOTeHHOCTH.

2 Habop cTaHOApTHLIX TECTOB AN OLeHKN FreHOTOKCUYHOCTU

2.1 O6wue noaxoAabl

PeI'VICTpaLJ,I/IFI NeKapCTBeHHbIX CpeacTB Tpe6yeT MOMNHOLLEHHOM OLeHKMN reHOTOKCUYECKOro NoTeHLana.
OGLIJI/IprIIZ aHanus nokasarn, YTo MHOrue BellecTBa, NokasaBsLlue CBOMCTBa MyTareHHOCTM Npu npoBeaeHnn
TecTa OnimMca Ha o6paTHy+0 MyTauuno 63KTepI/II7I, ABNAKTCA KaHLeporeHaMmn Ansd rpbi3yHOB. KpOMe TOro, UCnbl-
TaHWA Ha TKaHAX MIIeKOMUTAaKOLWNX in Vitro NoBbILWIAoT YYBCTBUTEIbHOCTb K ASTEKUNN KaHL,epOreHOB Y rpbl3yHOB
N paClWAPAKT CNEKTP BbIABNAEMbIX TeHeTU4eCKX HapyLIJeHI/II;I, npu 3TOM CHUXKas cneuudniHoOCTb onpeaene-
HUA, T. €. NOBbIWAKT YaCTOTY NONTOXUTENbHBIX Pe3yNbTaToB, YTO HE KOppennpyeT C AaHHbIMU O KaHUepOoreH-

U3paHve opmumanbHoe
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HOCTU y rpbI3yHOB. KpoMe Toro, ucnonb3oBaHue 6atapeit TecToB LienecoobpasHo, NOCKONbLKY HU OAWUH TecT
OTAEenNbHO He CNocobeH BbISIBUTL BCe reHOTOKCUYECKUE MEXaHU3Mbl Pa3BUTUSI TYMOpOreHesa.

Obuue XxapaKkTepucTuku ctaHgapTHOM 6aTapen TecToB:

i. OueHka MyTareHHOCTU B Buae Tecta obpatHon myTauum 6akrepuid. [laHHbIA TeCT NO3BOMSIET BLISIBUTb
COOTBETCTBYIOLME reHeTUYeCKUe U3MeHeHUs U GONbLUMHCTBO KaHLLEPOreHOB YerioBeKa U rpbl3YHOB C FeHOTOK-
CUYECKUM NMoTeHUnanom.

ii. TeHOTOKCUYHOCTL TaKKe cneagyeT oL eHNBaTb B KNeTkax MnekonuTawoLmx in vitro wwnu in vivo cneayto-
wum obpaszom.

Heckonbko cuctem aHanmnsa KneTok MAeKonuTarwWwmX in Vitro LUIMPOKO UCNOMb3YITCA UMOTYT CUMTATLCS B
[OCTaTOMHOMW CTeNneHn BanuaupoBaHHbIMW. AHaNN3 XpOMOCOMHLIX abeppauuii B metadase in vitro, MUKposi-
AepHble Npobbl in vitro (NpuMeYvaHune 1) n aHann3a reHHbIX MyTauuin KneTok MIMMboMbl Mblwen L5178Y Tk (Timun-
AuHkuHasbl) (MLA). flaHHbIe Tpy aHanusa B HacTosALee BpeMS CHMTalOT B OAUHAKOBOW CTeNeHN akTyanbHbIMU,
a cnepoeartenbHO, U B3aMMO3aMeHAeMbIMU NPY aHannse NoBpeXaeHUs XPOMOCOM NPU UCNONb3oBaHUA B
coveTaHnn ¢ ApYrMn UCMbITAHUSIMU TeHOTOKCUMHOCTU B paMKax cTaHAapTHOW 6aTtapeun TeCTOB NekapcTBeH-
HbIX CPEACTB, B Crydae ecriM WUCMOoNb3ylTCA NPOTOKOMbI UCMBbITAHWI, NPEACTaBMEHHbIX B HacCTOAWEM
cTaHgapTe.

Mpumevanue 1
MukposidepHas npoba in vitro wupoko usyvanacb 8 pamkKax MexOyHapOOHbIX CO8MECMHbIX uccrnedosanull
(Kirsch-Volders et al., 2003), is validated by ECVAM (Corvi et al., 2008), u onucana e pykosodcmee OEC 487 (2010).

UcnbiTaHua in vivo BrIloYeHbl B 6aTapeto TeCTOB, NOCKOMBKY HEKOTOpLIe BelecTBa NoKasbiBaloT MyTa-
reHHOCTb iN VivVo, HO He in vitro (NpumevaHne 2), a Takke NOTOMY, 4TO XXenaTenNbHO BKNOYNTL aHanu3bl, y4nTbl-
BatoLme Takme hakTophbl, Kak BcacblBaHWe, pacnpeaeneHue, Metabonuam v seisegeHue. Mo gaHHOW NpUynHe
TaKke NpoBeAeH BbIOOp aHann3a MUKpoYacTuUL, B 3pUTpoLmTax (B KPOBU 1 KOCTHOM MO3Te) UM XPOMOCOMHbIX
abeppauuni B KneTkax KOCTHOro Mo3sra B Metadase (npumedaHue 3). NIuMcboumnThl, KyNbTUBUPYEMBIE OT XUBOT-
HbIX, NOMYyYaBLUNX fleYeHue, Takke MOryT UCNOMb30BaThCA ANA LUTOreHeTUYeCKoro aHanuaa, HeCMoTpa Ha
OrpaHW4eHHbIN ONbIT NpoBeAeHNA NoAoGHOro aHanusa.

lMpumevyaHnHue 2

Umeemcs Hebonbwoe, HO 3HaYUMENbHOe KONUYEeCME0 26HOMOKCUYECKUX KaHUEePO2EHO08, KOMOPhIE B03MOXHO
Ha0eXHO 8bISI8UMb 8 aHanu3ax XpPOMOCOMHBIX MO/IOMOK, HO KOMOpbIe 11oKa3anu oTpuuaTernbHble/crnabononoxurens-
Hble/COMHUTEmNbHbIE pe3ynbTaTbl B aHanu3ax in vitro 8 cmanGapmHoll 6amapee. KaHyepozeHsl, makue Kak ripokapba3sut,
2UOpPOXUHOH, ypemaH u 6eH3uH, nornadarom 8 smy Kamezopuro. Hekomopsie Opyaue npumepsl, 0Ty YeHHbIE 110 pe3ybma-
mam uccriedosanus, rposedeHHo20 KomaHuaMU, onucansl Tweats et al., 2007, I1.

MpumevyarnHue 3

B npuHyune, Mukposopa 8 2eMOMOIMUYECKUX KITeMKax MOXHO uccriedosams Ha KOCMHOM Mo32e 06020 6uonozu-
4YeCcK020 8U0a U 8 KPOBU MEX KUBOMHbIX, KOMOPLIE HE OMEUITbMPOBLISAIM YUPKYNIUPYOULUE MUKPOSOePHbIe 3pUmpoyu-
mbi 8 ceneseHke. Y nabopamopHbix Mbiuell MUKpOSaOpa UdMepsom 8 rofuxpoMamu4ecKUx spumpoyumax Kposu, a npu
meparniuu Mbiwel npodomkumensHocmbio 4 Hedenu u 6onee Moaym UCIOMb308amMbCsl 3peilbie (HOPMOXPoMamuyeckue)
apumpoyumsi. HecMomps Ha mo, 4Ymo 8 Op2aHU3Me KpPbIC MUKPOsOepHbie apumpoyumsl 661cmpo nokudam KPO8OMOK,
6110 YCMaHOBIGHO, YMO 8 PemUKynoyumax Kpoau KpbiC 0bHapyxusaemcsi MUkposiOepHasi uHOyKUUs, o6ycrnoeneHHas
yensim padom knacmoeeHos (Wakata et al., 1998; Hamada et al., 2001). Kposb kpbic MOxem ucrions308amasCs 0151 MUKPO-
A0epH020 aHanusa, y4umsigas memodsi, UCOoNb3yembie 018 obecrieyeHuUs aHanu3a 8H08b CQHOPMUPOBAHHBIX PEMUKYIO0-
yumoe (Hayashi et al., 2007; MacGregor et al., 2006), npu docmamo4ro 6onbwom pasmepe ssibopku 0ns obecrneqeHus
cmamucmu4yecKol yyaecmsaumensHocmu ripu 601166 HUSKOM yPOSHE MUKPOSO8P 8 KPO8U KPbIC, 110 CPABHEHUIO C KOCMHLIM
mosaom (Kissling et al., 2007). Hesasucumo om 8bibpaHHO20 Memoda, aHanu3a 8 KOCMHOM MO326 UIuU 8 Kposu, agmomamu-
3UpOBaHHO20 UMNU Py4YHO20 aHanusa, Kaxdas nabopamopus domkHa ycmaHasnueame coomsememsyrouull pasmep
8b160pKU Ons obecrieyeHUS YPOBHS OWUGKU HUXXE YPOBHS 8apuamusHOCMU MGy XUBOMHbBIMU.

B nacmosuwee spems umeemcs ornpedeneHHsili ornsbim MUKposdepHoOU UHOYKUUU 8 op2aHu3Me cobak U MaKaKk-pesyc
(Harper et al., 2007, Hotchkiss et al., 2008). O8HuUM u3 pumepos rnone3Hocmu 0aHHO20 anbmepHamueHo20 8uda Moxem
6bims ouyeHKa Memabonuma Yenoseka, 8 Ho00CMamoyYHOU cmereHu npedCcmaesneHHo20 y 2pbi3yHO8, HO ChOPMUPOBAH-
HO20 y cobak u MaKak.

WUcnbiTanus in vitro v in vivo N oLeHKU XpOMOCOMHbIX abeppaLnii KneTok B MeTadase BbIsIBNAIOT LWUPOo-
KWIA CMEKTP HapyLUeHNA XPOMOCOMHOM LenoCTHOCTU. [MNonomka xpomaTtug Unm XpoMocoM MOXET MPUBECTU K
cbopmunpoBaHnio MUKposiaep B criydae o6pasoBaHUs aLeHTpUYeckoro yparMeHTa, NoaToMy aHanusabl, no3so-
nsowne onpeaenMTb XpOMOCOMHbIE abeppauun nnv MUKposiapa, NoaxoaaT NS BbIIBNEHWS KNacTOreHos.
Mukposigpa MoryT o6pasoBaTbCcs BCNeACTBUE 3a0eP>KKN OAHOM UM HECKOMBbKUX LieMbHbIX XPOMOCOM B aHada-
3e, MO3TOMY MUKPOsiZie pHble Npobbl NOTEHLMaNbHO NO3BOMSIOT OrpeennTb HEKOTOPbIE MHAYKTOPLI aHeynnou-
ann. MLA nossonseT BbIAABUTL MyTauumn reHa Tk, oBycrnoBneHHbIe reHHbIMA MyTauusiMu U XpOMOCOMHbBIMU
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noBpexaeHnsmn. Mimetotcst ceegeHus 0 ToM, 4To fpu nomowm MLA Tarke BO3MOXHO BbISIBUTE yTpaTy
XPOMOCOM.

CyLecTBytoT HeKoTopble JOMOMHUTENbHbIE aHanusbl in Vivo, KOTopble MOXHO UCMOMb30BaTh B pamKax
6aTapeun TECTOB UMN B KAYeCcTBe AOMOMHUTENbHBIX TECTOB AN NoMyYeHns Heobxoaumoro obbema gokasa-
TENbCTB NPW OLEHKe pe3ybTaToB aHannunaoB in vitro nin vivo (cm. Huxe). OTpuuaTenbHbIX pe3ybTaToB cCooTBe-
TCTBYWOLMX aHanun3oB in vivo (06blMHO [ABYX) € AocTaTouHbIM OBOCHOBaHMEM KOHEYHBIX Touvek W
AeMoHcTpauneid KoHueHTpaumin (cMm. pasgen 4.4) o6bl4HO OkasblBaeTCcs AOCTaTOYHO ANS NOATBEPXAeHUA
OTCYTCTBUA CYLLLECTBEHHOrO PUCKA TEHOTOKCUYHOCTN.

2.2 OnucaHue ABYX BapMaHTOB CTaHAapTHOro HaGopa TecToB

Cneaytolwne ABa BapnaHTa cTaHgapTHOW BaTapeun TECTOB CHMTAIOTCS B paBHOW CTeNeHU NpuemMnemMbiMu
(npumeyaHue 4):

BapwnaHT 1

i. UcnblTaHWe reHHbIX MyTauuii B 6akTepusix.

ii. LluToreHeTU4eCcKkuin TeCT XPOMOCOMHbIX MOBPEXAeHWI (aHann3 XpoMOCOMHbIX abeppauuii B meTada-
3e in vitro nnu MukposigepHas npoba in vitro) NM6o aHanus reHHbIX MyTauuin Tk B numdome MblLien in vitro.

iii. TecTreHOTOKCUYHOCTM in vivo, 0BbIMHO TECT HA XPOMOCOMHbIE MONOMKA HA FreMOMO3TUYECKUX KITeTKax
MbiLlen B Buae nnbo mukpoaaepHon npobel, Nnbo aHanMsa Ha XpoMocoMHble abeppauuu B MeTadase.

BapuaHTt 2

i. WcnblTaHne reHHbIX MyTaLuii B 6aktepusx.

ii. OLeHKa reHOTOKCUYHOCTU in vivo ABYX pasHbIX TKaHen, 06bIYHO MUKposiiepHas npoba ¢ ucnonb3oBa-
HMEM reMomno3aTUYECKUX KNETOK rPEIZYHOB M BTOPOW aHanus in vivo. Kak npaBuno, UCnosnb3yeTcs aHanms nosiom-
kv HuTen [iHK B nedeHu, ecnn He ykazaHo NHOTO (CM. HUXKe, pasaen 2 u npumMedaHue 12).

lMpumeyvyaHue 4

Hecmomps Ha 803MOXHOCMb LUCONb308aHUs 060uUX 8apuaHmos bamapeu mecmos, KOHKpem#Hbie 0aHHbie 06 UHOU-
8ulyanbHOM UCTbIMYyeMOM seuiecmae moaym ceudemernbcmeosams O npednoymumernsHocmu 00HO20 U3 8apuaHmos.
Hanpumep, ecnu cucmemHbIe KOHUeHmMpayuu 8 MoOensx XUue8omHbiX paéHbl 11U60 MeHee oXudaeMol KNUHUYeCKOL KOH-
ueHmpauyuu, Mo2ym Uucronb308amscs aHanussl in vitro: eapuanm 1 (cm. makke pasdensi 2.3.4 u4.4.1). C dpyaoli cmopo-
Hbl, 8apuaHm 2, Knroyas UCrbimaHus 8 reyeHu, pekomeHdoseaH 8 cnydyasx, koeda npedrnonazaemcs, 4ymo 8 MeYyeHu
26HEPUPYOMCS KOPOMKOXUBYUUS peaKmUsHbIe Memabonumel.

NcTopunyeckn onbiT BbIGopa BapuaHTa 1 WwKMpe, oT4acT NOTOMY, YTO OH OCHOBaH Ha Bepchn S2A n B.
OpaHako apryMeHTaMu B Morb3y B3aMMo3aMeHsIeMOCTU BapuaHToB 1 1 2 BKIo4atoT: Npy NoMyYeHUU Nonoxu-
TenbHOro pesynbTaTa aHanusa Ha KneTkax MIekonuTatoLuX in vitro, YeTkne oTpuuatenbHble pe3ynbTaThl ABYX
npoBeAeHHbIX aHan130B in Vivo B COOTBETCTBYHOLLUX TKAHAX NPU NOATBEPXKAEHHOW A0CTaTOMHOW KOHLUEHTpa-
UMM cuMTaloTCsl OCTaTOMHBIMW ANA MOATBEPXKAEHUSI OTCYTCTBUSI FT€HOTOKCUMYECKOro NoTeHuunana in vivo
(cM. NyHKT 5.4.1.1). Takum 06pasom, cTpaTerusi npoBeAeHUs1 aHanusa, Npy KOTOPOW NPOBOAATCA [iBa aHanu3a
in vivo, aHanoruyHa crparerum KOHTporisi NONoXUTENbHOro pesynbTaTa in vitro (npumevaHue 4).

Mpu npoBegeHUU UCNBbITAHUA B pasHbIX BapuaHTax MOXeT UCMOoNb30oBaThCcs An3alH uccrnegoBaHuii in
ViVO OCTPOW UMM XPOHUYECKOWN TOKCUYHOCTU. [Npyn MHOTOKpaTHOM BBEAEHUU NPeANPUHUMANUCL MNOMNbITKA BKITHO-
YNTb KOHEYHbIE TOYKN FreHOTOKCUYHOCTU B UCCIIEA0BaHUSl TOKCUYMHOCTHU, C Y4ETOM Hay4yHOW 060CHOBaHHOCTH.
Mpu oLeHKe in ViVO HECKOMbKUX KOHEYHbIX TOYeK npeanovTuTenbHee BKIIOYaTb UX B OAHO UccrnefoBaHue.
3avacTtyo MmeeTcsl OCTaTOuYHO UHOPMAaLIMK O BEPOATHOW NMPUroAHOCTU 03 B paMKax uccrnegoBaHus anv-
TeNbHOMW TOKCUMYHOCTU [0 Havana uccrnefoBaHWusi, MO3BOMSOWMX onpeaennTb LienecoobpasHocTb
NnpoBeAeHUs1 OCTPOro TecTa U KOMIMIIEKCHOTO UCTbITaHUS.

B cny4yae nony4yeHus otpuuatenbHbIX pe3ynbTaToB UCNOfb30BaHNe 0AHOro U3 BapuaHTOB CTaHAapTHON
6aTapeun TeCTOB, MPOBOAUMBIX U OLEEHUBAEMBIX B COOTBETCTBUWN C TEKYLLUMWU pekoMmeHaauusimmn, obecneunt
JocTaTouHble AoKasaTenbCcTBa OTCYTCTBUSI FEHOTOKCUYECKOW akTUBHOCTA U B 3TOM clyyae JOMONMHUTENbHBIX
TecToB He TpebyeTca. B cnyyae nonyyeHus NONOXUTENbHBLIX pe3ynbTaToB cTaHaapTHOW 6aTapen TecToB B
3aBUCUMOCTU OT UX TepaneBTUYeCcKOW NoMb3bl, BELWECTBO NOANEXUT Bornee TuaTtensHOMY UCCNefoBaHUIo
(cM. pazgen 5).

Heckonbko aHanu3oB in vivo MoryT 6b1Tb UCNOMb30BaHbI BO BTOPOIA YaCTW OLIEHKM in vivo B paMKax Bapu-
aHTa 2 (cM. pasgen 4.2), HekoTopble U3 KOTOPbIX MOTYT 6bITb UHTErPUPOBaHbI B UCCNeA0BaHUA TOKCUYMHOCTU
MHOrokpaTHbIX 403. MNpeanouTUTeNnbHOM TKaHbo ABNAETCA NeYeHb, bnarogaps xapakrepuctukam JocTurae-
MbIX KOHLIeHTpaLuin U meTabonuama, Ho BbIOOP TKaHW ANA aHanM30B /in Vivo U BUAOB aHanM3oB JoMkeH OblTb
OCHOBaH Ha MOHWMAaHUKU MOTEeHUMAansHOro mMexaHuama Metabonusma in vivo Wnu TkaHew, NoaBepXeHHbIX
BO3AENCTBUIO.

WNHdopMaLunio 0 YHUCIOBBIX U3MEHEHUAX MOXHO MOMYYNTb B pesynbTaTe aHanmnsoB Ha KrneTkax Mnekonu-
TaloLwunx in vitro n MUkposiaepHbIX Npob in vitro unu in vivo. AneMeHTbl CTaHAapPTHLIX NPOTOKOSOB, CNOCOOHbIe
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yKasbiBaTb Ha NoA06HbIA NOTeHLMarn, BKITHOYaoT NOBLILWEHNE MUTOTUYECKOro MHAeKca, MHAYKLUIO NOnUMNnon-
QUK 1 MUKPOSIAEPHYIO OLIeHKY. Takoke MMeIoTCsl 3kenepuMeHTarbHble fokasaTenbcTsa Toro, YTo B pesynbTaTte
MLA moryT 6biTh BhISIBNEHbI BepeTeHHbIe siabl. [1pegnoyTuTenbHbIM LUTOreHeTUYeCKUM TEeCTOM in Vivo B COOT-
BETCTBUU C BAPUAHTOM 2 IBNSIETCS MUKPOSIAEPHLIA aHanu3, a He TeCT Ha XpPOMOCOMHbIe abeppaLmn, NOCKOmbKy
OH UMeeT BorbLue BO3MOXHOCTEN AiNsl BBISIBIIEHUS YTPATbI XPOMOCOM (MOTeHUMan aHeynnonaun).

Mpeanonaraemslil CTaHAAPTHLIM HABop TECTOB He NoApasyMeBaeT, YTo ApYyrue TeCTbl TeHOTOKCUYHOCTU
ABMAOTCA HECOCTOATENBHLIMA UMK HelenecoobpasHbiMu. [Ans AanbHenwero uccrnegoBaHns pesynbTaTtos
aHanu3a reHoTOKCUYHOCTU, MOoSTyYeHHbIX B pe3ynbTate NpUMeHeHusl ctaHgapTHoW B6atapeun TecToB, MOTyT
notpeboBaTbCcsA 4ONOMHUTENBHBIE aHanuU3bl (CM. pasgensl 4.2 1 5). Takke npu ycrosum 4ocTaTtoyHON Banvaa-
LK MOTYT UCNONb30BaTLCA APYrne BUAbI XKMBOTHBIX, BKNHOYAA HEe OTHOCSILLIMXCS K rPbI3YyHaM.

Mpu ycnoBusix, Npy KOTOPbIX OAWH UMW HECKOMBKO TECTOB B CTaHAapTHOW 6aTapee He MoryT 6bITb UCMONb-
30BaHbl N0 TEXHUYECKUM MPpUYNHAM, anlbTepHATUBHbIE BanMAVPOBaHHbIe TECThbl MOryT obecneunTb agekeart-
HYI0 3aMeHY NpU YCNOBUWU AOCTaTOMHOMO Hay4YHOro 060CHOBaHUS.

2.3 U3meHeHUA cTaHOQapTHOro Habopa TecToB

B cneayowunx pasgenax npeacrasneHol CUTyauun, B KOTOPbIX MOXET notpeboBaTbca Moaudukauns
cTaHaapTHOro Ha60pa TeCTOB.

2.3.1 Mouckoeble KNURHUYeCcKuUe uccnedoeaHus

B HEKOTOPBIXMOUCKOBBLIX KNMUHUYECKUX UCCNefoBaHUAX MOXKET UCNOJIb30BaTbCA MEHbLUE aHaNMN30B reHo-
TOKCUYHOCTM NGO pas3nn4HbIX KpuTepues 060CHOBaHNA MakcUManbHOW 403kl in Vivo.

2.3.2 Ucnbimyembie npenapamsi ¢ 6akmepuomokcu4eckum delicmeuem

B cnyqae, ecnu BellecTBo MMeeT BakTepuoTokcuieckue CBOUCTBa (Hanpumep, HeKoTopble aHTUBUOTU-
KW), TEM He MeHee, criedyeT NPOBEeCTM TeCT diMca Ha obpaTHY MyTaLuio 6akTepuin, KpoMe TOro, A0SMKHO Npo-
BOAUTLCS MCMbITAHNE LMTOTOKCMYECKMX BELLECTB B KIeTKax MITeKOMUTAIoWMX, MOCKOMbKY MyTareHHOCTb
MOXEeT BO3HUKaTb NPy 6onee HN3KUX U MeHee TOKCUYHBIX KOHLeHTpauuax. B nogobHeIX cnyvaax Takke cnegyet
NMpoBecTM OAWH U3 aHanM30B B KMeTKax Mrekonutawoowumx in vitro, T. e. cnegyeT nNpoBoAuTb aHanusbl No
1-my BapuaHTy.

2.3.3 Beuwjecmea, no ceoelil cmpykmype uMeroujue 2eHoOMoKcuYeckuil nomexyuan

BewlecTBa ¢ Nogo3puTeNbHOM CTPYKTYpOI (MprMeYaHue 5) 0Bbl4HO BLISIBNSAKOTCA B paMKax cTaHAapTHO-
ro Ha60pa TeCTOB, MOCKOJIbKY 60MbLUMHCTBO CTPYKTYPHO NO403pUTENIbHbIX BELWECTB onpeaenatoT B KOHTEKCTe
68KTepI/IaJ'IbHOI7I MyTareHHoCTH!. MN3BeCTHO HEeCKOMBKO XUMUYECKUX KITaccoB BewecCTB, KOTOpbIe ny4ywie noana-
IOTCH onpeerieHNIo B pamMKkax aHanunaa nospexaeHns XpoMOCoM B KINeTkax MNekonMTamoLmMx, o CPaBHEHUIO ¢
aHanusamu b6akTepuansHoi myTauun. Takum obpasoM, oTpulaTesnbHble pesynbTaThl NPOBeAeHNUs cTaHaap-
THoro Habopa TecToB AN BeLlecTBa C NoA03pUTENbHON CTPYKTYPOM 0ObIMHO YUNTBIBAIOT 40CTAaTOUHOE A0Ka3a-~
TenbCTBO OTCYTCTBUA reHOTOKCUYHOCTWU. OAHaKo ANS BELeCTB ¢ Mog03pUTENBHON CTPYKTYPOA MOXET BbiTh
uenecoobpasHa MoaudmKkaLns cTaHaapTHBLIX MPOTOKONOB (MprMeydaHue 5). Bbi6op 4OMONHUTENbHBIX TECTOB
unn moaudukaLum nNpoTokona 3aBUCUT OT XUMUYECKOro CocTaBa, XMMWYECKOW aKTUBHOCTU W AaHHBIX O
MeTabonMame BeLLecTBa C NoAo3PUTENLHOM CTPYKTYPON.

lMpumevyanHue b

YcmaHo81eHo, 4mo HEKOMOpPhLIe CMPYKMYyPHO HaCMOPaXUBAWLE XUMUYECKUE COEOUHEHUS UMM MPUYUHHYIO
C853b C KAHUEPO2eHHbLIM U/Unu MymazeHHbIM MOMeHUUanoM XUMUYecKux rpenapamos. lpumepsi ewecma ¢ ornacHol
CMpYKMypPOU 8KIHOYaI0OM anKUnupyrouue 5S11eKmpoguisHbIe USHMPEI, HecmaburbHbIe 3MOKCUObl, apoMamuyecKue amu-
Hbl, @a30-cmpykmypsi, N-HUmMpo30epynnel U apomamuyeckue Humpoepynrsi (Ashby and Paton, 1994). [ins Hekomopsix
Kraccos 8ewecmae Co Crieyughu4ecKuMU pUCKamu yCmaHo8neHo, 4mo crieyuguyeckas Moougukayus npomokona/oonon-
HUMenbHeIe ucrsimaHus Heobxodumsi Ona ONMUMAaNbHOZ0 B8bIIBNIEHUS 26HOMOKCUYHOCMU (Harpumep, MOIeKyIbi,
codepxkaujue azoepyrniy, 2/IUK03UObl, Makue KOMITOHEeHMb! KaK HUMpouUmMuda3sonsl, KomopsiM O akmusayuu Heobxo0u-
Ma HUmpopedyKyus, makue sewecmaa Kak chbeHauemuH, mpebyrowue 0na memabonudyeckoli akmusayuu 0py2020 auda
2pbisyHo8 S9).

2.3.4 OzpaHuyeHusi ro npumMeHeHUr0 mecmoe in vivo

CyluecTByeT MHOXECTBO BELLECTB, B OTHOLLEHWE KOTOPbIX TECTbI in Vivo (0B bIYHO B KOCTHOM MO3re, KpOBM
UMK NeYeHn) He JatoT NONesHoN AONONMHUTENbHON MHopMaLMi. K HUM OTHOCATCS BELLECTBa, B OTHOLLEHWUN
KOTOPbIX AaHHbIE O TOKCUKOKUHETMKE U hapMaKOKMHEeTUKe YKasbiBaloT Ha OTCYTCTBUE UX CUCTEMHOM abcop-
6umn, acnegoBaTerbHO, OHU HEe MONaAatoT B Lienesble TKaHW. Mpumepamu Takmx BeLLecTB ABMATCA PeHTreHo-
KOHTpacTHble BELLeCcTBa, aHTaLuMabl Ha OCHOBE antoMUHWUA, HEKOTOpPbIE MHraNsALMOHHbIe NpenapaThl, a Takke
neKapcTBeHHble CPeACTBa KOXHOMO UMM MHOTO TOMMKaNbHOro npuMeHeHust. B cniyyasx, koraa MoaudukaLms
nyTW BBeaeHus He obecnevnBaeT 4OCTUXKEHNUS 4OCTATOMHOM KOHLIEHTPALMM B LIeNEBbIX TKaHSX, U eCrii HeT BO3-
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MOXHOCT MPOBECTU NOAXOASALLMI aHarnn3 reHoTOKCUYHOCTM B HanbBoree NoaBepXeHHOW BO3AeNCTBNIo TKaHM,
MoxeT GbITb LieNlecooBpasHbIM B OLEHKE OnupaThecs TOMNLKO Ha UccreaoBaHua in vitro. B HeKOTOpPbLIX Criy4asx
LienecooBpasHo npoBeAeHWe OLEeHKN reHOTOKCUYECKNX 3dhdeKTOB B yHacTKe KOHTaKTa, Py TOM YTo nodobHble
nccneaoBaHWs A0 CUMX MOP He MONYYUM LMPOKOro pacnpocTpaHeHns (npumeYaHue 6).

MMpumevyaHue 6
Vimeemcsi oripedeneHHbIll Ofbim aHanu3os in vivo MukposidepHol uHOykyuU 8 koxe u moncmol kuwke (Hayashi et
al., 2007), u aHanu3ssi nonomku [JJHK 8 samux mkaHsx makxe mo2ym 6bimp yernecoobpasHbiM 3amMeHUMEenem.

2.4 OnpepeneHue MyTareHoB 3apobllueBbIX KIeTOK

PesynbTaTtbl cpaBHUTENbLHBIX UCCNEOBaHUI Nokasanm, 4To B KONMMYECTBEHHOM OTHOLLEHWUN 60nbLKn-
HCTBO MyTareHoB 3apOoJbllLEBbIX KNEeTOKMOryT ObITb O6Hapy>KeHbI Mo reHoTOKCUYHOCTU B UCTbITAHUAX COMaTU-
YEeCKUX KINEeTOoK, TaK YTO oTpuLaTesibHble pe3ynbTaThl NCNbITaHNIA FTEHOTOKCUYHOCTN COMaTUYECKUX KNeToK in
Vivo B LLenIomM YKa3blBakOT Ha OTCYTCTBUE SCbeeKTOB CO CTOPOHbI 3apoablLLeBbIX KINeTOoK.

3 PekomeHaaLMU B OTHOLLEHUMN TECTOB in vitro

3.1 MNoBTopeHUe TECTOB U UHTEPNpETaLUA UX pe3ynbLTaToB

BocnponssoanmocTb pesynbTaToB TECTOB — BaXHENWLW acrekT uccnefoBaHui, MpoBOAUMBIX C
NCMONb30BaHNeM MHHOBaLMOHHBLIX METOAOB UITN HEOXKMAAHHBIX Pe3yibTaToB, 04HaKO NMaHOBbLIA aHanus npe-
napaToB C UCMOMb30BaHWEM CTaHAAPTHBIX LUMPOKO NPUMEHSIEMbIX UCMbITAHUIA FeHOTOKCUYHOCTU 3a4acTyio He
TpebyeT NOBTOPHOro NpoBeAeHus. [laHHble TeCTbl B AOCTaTOYHOM CTENeHU XxapakTepu3oBaHbl U UMeloT gocTa-
TOYHBIA BHYTPEHHWA KOHTPOIb, TAKYTO NOBTOPEHNE TECTOB C ONpeAesIeHHO MONOXUTENbHBIM UMM OTpULaTeNb-
HbIM pe3yfnbTaToM aHanuaa, kak npasuio, He TpebyeTtcs. B ugeane aomkHa 6bITb BO3MOXHOCTb yKa3aTb, YTO B
pesynbTarte npoBeAeHus Tecta 6biM JOCTUMHY T onpeAeneHHo oTpuuaTensHbIe UMW onpeaeneHHo Nonoxu-
TenbHble pesynbTaTel. OgHako pesybTaThl UCMbITaHWIA MHOTAA He YAOBIIETBOPAIOT YCTaHOBIIEHHBIM KpUTEPU-
AIM NOMOXNUTENBHOTO UK OTpULATENIbHOro pesynbTarta 1, Takum obpasoM, UX CYATAIOT KCOMHUTESTbHBIMUY.
MpuMeHeHWe cTaTUCTUYECKUX METOA0B aHanMsa MoXxeT YIy4llnTb MHTepNpeTauuvio AaHHbIX, NPY 3TOM AocTa-
TouHas buonoruveckas MHTepnpeTauns UMeeT KpUTUYecku BaxkHoe 3HadeHue. Mpy NOBTOPHOM NpoBeaeHUN
TecTa, B pe3ynbTaTe KOToporo 6bln JOCTUTHYT COMHUTENbHBIM pesynbTaT, MoXeT 6blTb AOCTUHYT (i) onpeae-
NEeHHO MOMOXUTENbHBIA pe3ynbTaT, Toraa obWwuin pesynbTtaTt 6yaeT NonoXuTenbHeIM, (ii) oTpuuaTenbHbIn
pesynbTat, B 3TOM cny4yae pesynbTar 6ygeT Npu3HaH HEBOCMPOU3BOAUMBIM, a cnefoBaTenbHO, U obwWwui
pesynbTaTt UcnbiTaHua Byaet oTpyuuaTenbHbIM, UK (iii) ewe ognuH COMHUTENBHBIN Pe3ynbTaT, NPU KOTOPOM
OBLLUMIA pesynbTaT 0OCTaeTCsl COMHUTESbHBIM.

3.2 PeKkoMeHAOBaHHbIA NPOTOKON BbISIBNeHUA 6akTepuanbHbIX MyTaLum

PekomeHaaLmmu no npoTokony npeacrasneHsl B pykosoactee OECD (1997) n otuete IWGT (Gatehouse
etal., 1994).

3.2.1 Bbi6op ebicoKuUXx 003

MakcumarnbHbie 403bl

MakcumanbHasi pekomeHAoBaHHas fosa coctasnaeT 5000 mkr/Tapenka (4151 UCNBITYEMbIX BELLECTB B
xugkon popme), 6e3 orpaHudeHuin, 06ycnoBneHHbIX CBOUCTBAMU PACTBOPUMOCTU UITU LIUTOTOKCUYHOCTMU.

Mpenen pacTBOPUMOCTU

[na 6akTepuanbHbIX KynbTyp NPOBOAAT OLEHKY NPeLUMnuTUpyowWwmxX 403 Npy yCroBuu, 4To npeuunurat
He BnusieT Ha 06paboTKy, TOKCUYHOCTD He SIBNSIETCA MMMUTUPYIOLWER, 8 MakcMMaribHast KOHLLeHTpaLuust He npe-
BbilwaeT 5000 mkr/Tapenka (Mnu 5 Mkn/Tapenka — AN NCNbITyeMblX BeLEeCTB B XXuakon opme). B otcyTcTBre
HabnoaaeMon LLUTOTOKCUYHOCTI CaMyto HU3KYH0 NPeLUnUTUPYIOLLYIO A03Y criedyeT UCMoNb30BaTh B Ka4ecTBe
MakcumanbHoW. Ecnu oTMeyvaeTca LUTOTOKCUYHOCTb UMW MyTareHHOCTb, He3aBUCUMO OT PacTBOPUMOCTH,
MakcumarnbHas 4o3a [oIDKHA BbITh yCTaHOBMNEHa € y4eTOM LIUTOTOKCUYHOCTU, KaK OMUCAHO HUXKE.

Mpepen UMTOTOKCUYHOCTU

B TecTe DiiMmca ycTaHOBNEHHbIE 403kl A0MKHBI NOKa3biBaTb NPU3HAKM 3HAUUTENbHOW TOKCUYHOCTHU, NMpU
3TOM He MpeBbllast MakcumarbHomi Ao3bl 5000 Mkr/Tapenka. TOKCUMHOCTb MOXET BbITb YCTaHOBIIEHA MO CHU-
XKEHUIo YMcria peBepTaHTOB U/UIK oUUCTKa, /UMK yMeHbLIeHWe 6akTepuanbHOro razoHa.

3.2.2 [usalin uccnedosaHusi /Mpomokos mecmose

PekomMeHaoBaHHbIN Habop 6akTepuanbHbiX WTammos (OECD) BknioyaeT WTaMMbl, TO3BONAIOLWME OnNpe-
OennTb 3aMellieHMe OCHOBAHUSI U MyTaLum O CABUMOM PaMKN CHUTBLIBAHUS criedyoLmMM obpasom:
- Salmonella typhimurium TA98;
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- Salmonella typhimurium TA100;

- Salmonella typhimurium TA1535;

- Salmonella typhimurium TA1537 unn TA97, nnu TA97a;

- n Salmonella typhimurium TA102 wnun Escherichia coli WP2 uvrA, wnn Escherichia coli WP2 uvrA
(pPKM101).

OaHUM N3 0TNNYUIA OT pekoMeHZaunin, snoxeHHolx B OECD nIWGT, aBngeTca To, 4To Mo uMetoLLieMyca
OMbITY UCMBITAHWA NEKapCTBEHHbIX CPeACTB, OAHOKPAaTHOro Tecta JMca oLeHkM obpaTHeIX BakTepuanbHbIX
MyTaLWii 4OCTaTOMHO NPY ONpeaeneHHo OTpuL.aTeNlbHOM UIK MONOKUTESNTBHOM pesynbTaTe, a TakKe Mpu ycrio-
BMM NPpoBeaeHNs UCTbITaHUS B NONTHOM COOTBETCTBUM C NPOTOKONOM, BKITIOYasi BCe LWTaMMbI ¢ MeTabonunyec-
KOW aKkTMBaLuMel 1 6es Hee, COOTBETCTBYHOLLMA AManasoH 403, yAOBMNETBOPSIOLWUIA KpuTepusam ans seibopa
MaKCUMarsibHOM A03bl U COOTBETCTBYIOLLMIA NONOXUTENBHBIA U oTpuLaTenbHbI KOHTponb. KpoMe Toro, npu
MCNbITaHUM NeKapCTBEHHbIX CPEACTB Kak BKIoYeHWe Tapenku, Tak U MeTod npeasapuTenbHon MHkKybauum
MoxeT BbITb LienecoobpaseH ANst 4aHHOro 0AHOKPaTHOro aKcnepuMmeHTa (npumeyaHue 7). CnopHele unu cna-
B6ononoXxuTenbHble pesynbTaThl MOryT yKa3blBaTh Ha LienecoobpasHoCTb NOBTOPHOIo NPOBEAEeHNA ucnbiTa-
HUA, BOSMOXHO B paMkax MoaudULMpoBaHHOTo NPOTOKosa, Hanpumep, ¢ yCTaHOBNEHNEM COOTBETCTBYIOLLIUX
WHTepBanoB Mexay YPOBHSIMU 403.

lMMpumevyaHue7

Hexomopsie xumudeckue geujecmaa rnpoue 8biss8ums rpu roMouU 8bICE8aHUS 8 mapernku unu Mmemodom ripedsa-
pumenbsHoU UHKybayuu HeCMomps Ha Mo, YMo pasauYUsa HOCIM 0BbIYHO KOMUYECMEeHHbIl, a He Ka4eCMEEeHHbIl XapakK-
mep (Gatehouse et al., 1994). Onsim 8 ghapmatesmuyeckoli obracmu, 8 pamkax KOMopO20 rperapamsi Udy4anu 6 pamkax
060UX IPOMOKOII08, HE NMPUBEIU K IOMYYEeHUI0 pa3HbIX pesynbmamos 051 08yx memooos, u e omyeme IWGT (Gatehouse
et al., 1994) npumepsi XUMUYECKUX KNaccos, Komopale rpuducnetsl k 6onee npocmo ornpedensemMbiM 8 paMmKax npomoko-
na npeuHKkybayuu, 06b14HO HEe OMHOCAMCA K KIlacCy neKapcmeeHHbIX Cpedcme U 1oKa3bi8arom rofoXxumernbHbil pe3sy b-
mam 8 uccnedogaHusx 2eHomokcuyHocmu in vivo. K HUM OMHOCSMCS KOPOMKOUErOoYeyHble arnugamudeckue
HUMpO3aMUuHbi, 08yx8aneHmHbie Memarnsi, anb0eauldsl (Harpumep, ghopmarnsOeaud, KpomoHans0eaud), azokpacumernu
(Hanpumep, xenmeil Kpacumens 0015 Macna), nuppoOnU3UCUHO8bIe ankanoudbl, annunHble sewecmea (annunu3omuoyu-
aHam, annunxnopu®) u HUMpoe8ewecmsa (apomamuyeckue, anugamuyeckue).

3.3 PekomeHOoBaHHbIe NpOTOKONbI ANA NnpoBeAeHUA UCNbITAHUM Ha KNEeTKaxX MIeKONUTaLWuX

PekomeHaaLmm no npoTokonam nsnoxeHel B pykosoactse OECD (1997) n B ny6nukaumax IWGT (Hanpu-
mep, Kirsch-Volders et al., 2003; Moore et al., 2006). Takke umMelOTCA pekoMeHAaLMn No UHTepnpeTaunn
pesynsTatoB MLA (Moore et al., 2006), Bkntoyas npuMeHeHue rinobanbHOro NonpaBovHoro koadgpdpuuneHTa.
3aecbk NpuBeAeHbl HEKOTOPLIE Pasnuyns oT NPUBEAEHHbIX 30eCh pekoMeHAaLniA Npu UCNbiTaHUN NekapcTBeH-
HbIX CPEACTB, B YaCTHOCTU, NPU BbIGOPE MakCUMaribHOM KOHLEHTpaLMn (CM. MoApOoGHOCTU HMke ).

3.3.1 Bbi6op MakcumanbHolU KOHYeHmpauuu

MakcnmanbHas KOHUeHTpaLuus

MakcumarnbHO pekoMeHdoBaHHasA KoHUeHTpauumsa coctasngeT 1 MM unu 0,5 mr/mn, B 3aBMCUMOCTN OT
TOro, YTO HWXe, NPW OTCYTCTBUN OrpaHNYeHUn, 0bycrnoBNeHHbIX pacTBOPUMOCTLIO B pacTBOpPUTENEe UK NuTa-
TernbHON cpeae U LMTOTOKCUYHOCTbLIO (MpuMeYaHue 8).

lMpumevyarnHue 8

O6ocHosaHue MakcumansHoOU KoHUeHmpauuu 1 MM Ons aHanu308 8 Knemkax MieKkonumarowux in vitro ekrroyaem
cnelyrowue KoMIoHeHMel. Bamapes mecmos ekntoyaem mecm 3iMca u aHanus in vivo. [JanHas 6amapes ro3sonsiem
onmumu3uposams orpedeneHue 2eHOMOKCUYECKUX KaHUePpO2eHO8, He OrUpasiCh Ha pe3ynsmamsl 0moenbHbIX Mecmaos.
Cyuwecmayem HU3Kas 86pOAMHOCMB MO20, YMO coomeemcemeyrouwjue seujecmesa (kaHyepoeeHsl, nospexoarouwiue [JHK),
He 8biA8nseMbie 8 mecme SliMca unu aHanu3e 2eHOMOKCUYHOCMU in vivo, onpedenumsi 8 aHanu3e 8 Kremkax MiIieKonu-
marowux in vitro 8 koHyeHmpauusx 6onee 1 MM. Bo-emopsix, npedensHbill yposers 1 MM nossonsem noddepxames udeH-
mueuKayuro 51eMeHma pucka 8bilie KUHU4Yeckoz20 8030elicmeusi U38eCMHbIX NeKapCMBeHHbLIX cpedcms, 8KkYas
gelwecmeaa, KOHUeHmpupyroujuecs 8 mxkadsax (Goodman & Gilman, 2001), ymo marke ebiwue yposHell, 06b14H0 Gocmueae-
Mbix 8 BOKNUHUYeCcKUX uccriedosaHusx in vivo. lodmeepx0eHo, Ymo 8 criydae HeKomopbix ripenapamos 05151 00CMUXKeHUs
mepariesmuy4eckozo aghchekma mpebyromcea 00CMamoyYHO 8bICOKUE KNUHUYECKUe KOHUeHmpauyuu. Xoms crioHcopam
Moxem 6bimb UHMEPEeCHO CPasHeHUe akmusHOCMU C 3apeaucmpupo8aHHbLIMU riperapamamu, 803MOXHO, Oaxe cebiwe
1 MM, dna onpedenerus 6esonacHocmu 015l Yenogexka HaubonbWyO akmyanbHOCMb UMEm aHanussl in vivo. [ns nexa-
pcmeeHHbIx cpedcma ¢ HecmaHOapmHo HU3KoU MonekynsapHol Mmaccol (Hanpumep, MeHee 200) cnedyem paccmompems
803MOXHOCMb BocmukeHUs 601ee 8bICOKUX KOHUeHmpauuli uccnedyemoz0 rpernapama.

Mpenen pacTBOpPUMOCTU

B cnyyae orpaHn4MBaloLlnx XxapakTepnucTnk pacTBOPUMOCTM MaKCUManbHOW KOHLEHTpaLunen, npu ycno-
BWMU OrpaHNYEHUs CO CTOPOHbI LIUTOTOKCUYHOCTU, AOMKHA BbITh HAanbornee HU3Kast KOHLeHTPaLMs, NPy KOTOPON
B KyNbTypax NpucyTCTBYET MUHUMAaIIbHBIA 0CafokK, NPy YCAOBUN OTCYTCTBUSA MOBOYHOro BIMAHUA Ha pacLlundg-
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poBKy. OueHKa npeLnnMTaLmMm MOXeT OCYLLECTBIIATLCA Ha rnas Unn npy noMoLLM MHCTPYMEHTanNbHbIX MEeTo-
[OOB, TakMX Kak CBeTOBasl MUKPOCKOMWA, OTCMEeXMBasl ocafoK, KOTOPLBIA coxpaHseTcs nubo nossnsieTca B
rpoLecce KyrnbTUBMPOBaHUA (K KOHLY Tepanun).

LNTOTOKCUYHOCTb

Mpu1 NpoBegeHUN LUTOreHe TUMEeCKMX aHaNM3oRB in vitro XxpoOMoCoMHbIX abeppaunii B MeTadaze Nbo Muk-
poaaepHbIX NPo6 LUTOTOKCUYHOCTL MOXET MPUBOANTD K CHUXKEHWIO pocTa KneTok He 6onee yem Ha 50 % (npu-
mevyaHus 9 n 10). Ona MLA makcMmanbHOW o30M AofkHa 6biTb Ao3a, BbidbiBawwaa 80—90 %-Hyro
LUNTOTOKCUYHOCTb, UsMepsemasi no RTG B npegenax 20—10 % (npumevaHue 9).

MpumevaHue9

Hecmomps Ha mo, Ymo HEeKOMOopPbIe 2eHOMOKCUYHbBIE KaHUePOo2eHb! He onpedenumsl 8 pamKax aHanu308 eeHOMOoK-
cu4Hoemu in vitro, kpome cniydaes, koz0a uccnedyembie KOHUeHmpauuu uHlyyupyrom onpeseneHHyo cmerneHs yumo-
mokcudyHocmu, ripenapamei, nosgpexdarwue JHK, 0bbrdHO onpedensiom nuwe npu CPesHeM yposHe MOKCUYHOCMU
(Greenwood et al., 2004). Mo mepe pocma yumomokcuyHocmu dpyaue MexaHu3mbl, TOMUMO rpamoe2o nospexoenus AHK
gewecmaeom uu e20 Memabonumamu, Mo2ym pueecmu K 1101y 4eHUI0 «NOMI0XKUMETbHbIX» Pe3yibmamoe, 06ycroeneH-
HbIX YUMOMOKCUYHOCMbIO, 8 HE 2eHOMOKCUYHOCMBI0. [ToGobHas kocseHHasa uHAykyusa nospexderus [JHK ecnedcmeue
rogpexdenus He [JHK-cmpykmyp, eepossimHee ace20, MOXem 803HUKHYMb NPU KOHUeHmMpayuu, npesbiuarouwel onpede-
NeHHbI nopoe. HapyuweHus KnemoyYHbIX Npoyeccos He npedronazaomces npu 6on1ee HU3KUX hapMakonosu4ecku akmy-
arnbHbIX KOHUSHMpayusx.

B yumozeHemuyeckux aHanusax Oaxe cnabble KNacmozeHbl ¢ KaHUepO2eHHbIMU ceolicmeamu 0arom nosoxu-
menbHaItl pedynsmam, He docmuaas 50 %-Hoz20 CHUxeHus Yucna kiremok. C dpyaoli cmopoHsl, eewecmaa, He obnadaio-
wue noapexodarowum HK acbgpexmom, mymazeHHbiM 1ub0 KaHUepO2eHHbIM MOMEHULUAIIOM, MO2Ym 8bI3bi8aMmb MOTOMKY
XPOMOCOM 8 MOKCUYECKUX KOHUEHMpayusx. [ng yumozeHemu4ecKux aHanu3os in vitro, aHanusa xpoMocoMHbIx abeppa-
uuli u mukposiGepHol npobni in vitro yenecoobpasHeiM si8rsiemcs ripedenbHOe CHWXeHUe pocma Ha 50 %.

[nsayumozeHemuye CKUX aHanu308 8 KIemoYHbIX IUHUSIX USMEHEeHUe oMy nsyuU KIiemok ¢ me4YeHueM 8peMeHU (3a
cyem U3MepeHUSs U3BMEeHEeHUS YUC/a KIemoK 80 8peMsi KYIbMU8UPO8aHUs OMHOCUMEsHO KOHMPOJIs, HaripuMep, Memo-
dom ydeoenus nonynsayuu (PD, npumeyanue 10), Aensemcs ronesHbIiM napamempoM OUSHKU UYUmOMOKCUYHOCMU,
MOCKONBKY U386CMHO, 4mo nodcyem yucna Kriemok Moxem rpusecmu K HeooyeHKke mokcudHocmu. [Qns Kynemyp num-
gouumos nodaeaneHue rponugepayuu, He npessiwaruee okomno 50 %, cuumaemcs GocmamoyYHbIM, YMo Moxem bbimb
onpedeneHo o Mmumomudeckomy uHOekcy (M) dna ananusa abeppauyuli 8 Mermnaghase u 1o UHOEKCY, OCHOBaHHOMY Ha
bnokuposke uumokuHe3sa 0na MukposadepHbix mecmosin vitro. Kpome mozo, 0nst Mukposdepro20 mecmain vitro, Hockors-
Ky MUKpOsiOpa oyeHuUsarom 8 uHmepgase rnocne Mumomu4eckozo deneHus, He0obxodumo nodmeepdume nPoxoxdeHue
Kremkamu KNemoy4yHO20 YUKna, 3mozo MOXXHO Bocmuyb 3a cyem Ucrnonb308aHus yumoxanasuna B 0ns obecneyerHus
530epHO20 OerleHUs, a He KNemoYyHo20 BeeHUs, MmakK Ymo MUKPOAOpa MOXHO OUeHUMb 8 08yxba0epHbIX Knemkax (npeod-
noymumensHbIli Memod 8 criyvae aHanusa 8 numeouumax). [1rs KnemoyHbIX IUHUG MO2Ym MPUMeHSMbCs Opyaue Memo-
Obl, NoKasbisarowue Nponugepayuro Kemok, 8KrYas pocm rornynsyuu ¢ mevyeHuem spemeru (PD), kak onucato ebiwe
(Kirsch-Volders et al., 2003).

Lns MLA 6ocmamoyHoUl 4yecmeumensHoCMuU MOXHO O0CMUYb 3a CHEM O2paHUYeHUS MaKCUMarbHOU KOHUeHmpa-
yuu, 6ruskot k 20 % omuocumensHozo obweezo pocma (RTG) (10—20 %) dna memodos ¢ Ucroib308aHUEM KaK MASKO20
azapa, mak u mukponyHok (Moore et al., 2002). AHanu3 ony6nukogaHHbIX GaHHbIX C UCOMNL308aHUEM MEKyWUX Kpumepu-
e8 oripedeniun Masoe Konu4ecmao 8eu,ecms C ronoxumensHsimM pe3ynsmamom MLA monsko 8 KOHYeHmpauyusx MeHee
20 % RTG, npedcmasnsaowux coboll kaHuepozeHsl 015 Kpbic, npu smoM omcymemsyrom ybedumensHsie caudemers-
cmea 2eHOMOKCUYECKO20 KaHUepoezeHe3a Ons OaHHol kamezopuu. o obwemy MHeHU, He06X00UMO C OCMOPOXKHOC-
mbio 1o0xodums K UHmMepnpemayuu pesynbmamos npu ysenuveHuu mymauuu Huxe 20 % RTG, u pesynsmam He
cyumarncs 6bi IoI0XUMernsHbIM pu yeenu4yeHUU mymanmHrot ¢ppakyuu npu <10 % RTG.

Takum obpazom, criedyem ¢ OCMOPOXHOCMEI MoOX0dums K UHMeprnpemauuu pesynbmamos 8 8ude CHUXSHUS
pocma/abikusaemocmu unu ripessiwarnwux 50 % onsa yumozeHemu4yeckozo aHanusa nubo 80 % — dna MLA. YemaHos-
IeHO, YMO OUEHKa Kilemok, obpabambigaeMbix rpu OaHHOM yPOSHE LUMOMOKCUYHOCMU/KNOHanbHOU 8bhkueaemMocmu,
MOXKem rpusecmu K 1o8bILeHUK 4y8CmMaumensHOCMU, HO U K 605166 8bICOKOMY PUCKY HEPEI68aHMHbIX TONI0XUMEIbHbIX
pesynsmamos. bamapedlirbili o0x0d kK aHanusy 26 HOMoKcuyHocmu GoimkeH obecriedums Heobxo8umyr Yyacmeumerns-
HOCMb, HE OMUPasch Ha UHOUBUOYanbHbIe aHanu3bl 8 Kemkax epbI3yHO8 in Vitro rpu 8bICoKol LUmomoKCUYHOCMU.

[ns docmuxeHus coomaememasyrowezo duanasoHa mokcuyHocmu Heobxolumo ripogedeHue npedeapumensHoO20
uccnedoeaHus o nod6opy duarnasoHa 003 8 LWUPOKOM OuanasoHe KOHUeHmpauudl, Ho pu npoeeGeHuUU aHanu3a 26HOMOK-
CUYHOCMU 3a4acmyro 8aXKHO LICITONb308aMb pas3nuYHbIe KOHUeHmpauuu ¢ docmamoyHo 6nuskumu uHmepeanamu (MeHee
yem d8ykpamHas cmerneHb pa3se0eHus). JornonHumensHbie KOHUeHMpPayuU 803MOXHO LCC1edo8ameb, HO HE 8C6 KOHUEH-
mpauuu cnedyem oyeHusams Ha ripedmem aeHomMoKcu4YHocmu. He npedrnonazaemcs nposedeHuUs MHOXECMBEHHbLIX 9KC-
nepumeHmos do GocmukeHus: 4emko2o 50 %-Hoz0 cHuxeHus pocma nubo yemkozo 80 %-Hoz20 cHuxeHus RTG.

Mpumeuvanue 10

Lnsa yumoaeHemuyeckux aHanu3o8 in vitro yenecoobpasHo LUCMoNL308amk rapamemps! OMHOCUMEeNbHO20 pocma
KIemok ¢ Yeibio OUeHKU MOKCUYHOCMU, MOCKONBKY npu rmodcyeme KIemoK moKCcUu4Hocms moxem bbime HeOOOUEHEHa
(Greenwood et al., 2004). lNpu nomowu pac4yemHoz0 yosoeHus nonynayuu (cm. Fnoccapull) 0ns oueHku 50 %-Ho20 yposHS
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CHUXXeHUSA pocma 6b110 YCMaHOo81eHOo, YMOo Yacmoma ronoxumersHeIX pesynsmamos 05 gewecms 6e3 MymazeHH020
Unu KaHUepozeHHOo20 MomeHyuana CHUXeHa, 8 mo epeMs Kak seuiecmaa, Oelicmeyrowue 3a cyem rnpsamozo e3aumooed-
cmeus ¢ [JHK, obecrniequsarom HalexHbIe 10N0XUMenbHbIie Pe3ynbmamasi.

3.3.2 [fuszalin uccnedoeaHrus /llpomokonbi ucnbimaHull

B uenax uuToreHeTUHECKON OLLEHKM NOBPEXAEHW XPOMOCOM B KneTkax MeTadasbl in vitro, npoTtokon
UCMBITAHWUA OOIPKEH BKIOYaTh NPOBEAEHUE UCTIBITaHWIA C MeTabonuyeckon akTneaumnein n 6e3s, ¢ ncnonb3oBa-
HMEeM COOTBETCTRYHLLEro MOMOXKNTENBHOrO U 0TpULaTeNbHOro KOHTPoNs. Tepanusi uccnegyeMbiMuy npenapa-
Tamu 4oSKHa UMeTb NPOACIKUTENLHOCTL OT 3 A0 6 YacoB., a Bpems Npo6ooTHopa A0MKHO NPUBNN3UTENLHO B
1,5 pasa npeBbiwaTh 0ObIYHbIA KNETOYHbIN LMKIT OT Havana Tepanuun. HenpepbiBHas Tepanusi 6e3 metabonu-
YeCKOM aKTUBaLIMN MPOAOIPKUTENBbHOCTbIO, NPNbn3nuTensHo B 1,5 pasa npeBsbillaloLel HopMaribHbIA KneToy-
HBIA LMK, OOMKHA MPOBOAUTLCA NPU MONYYEHUU OTpULATENbHBIX UM COMHUTENbHBIX pesynbTatoB 060Mx
LMKMOB KpaTKOCPOUHONM Tepanumn ¢ MeTabonmyeckon aktusaLmen  6e3 Hee. AHanorM4HbIE NPUHLUMIBI pacnpoc-
TpaHsItoTCA Ha MUKposigepHyto Npoby in vitro, ¢ Tem oTAndmnem, YTo BpeMsi npobooTbopa, kak Nnpasurio, coctas-
nsieT 1,5—2 HopMarnbHbBIX KNETOUHBIX LMKa oT Havana Tepanun, Ytobbl 06ecnednTb BO3MOXKHOCTb MOSHOMO
NMPOXOXAEHNS KNEeTKaMu MUTO3a U BXOXAEHMS B crieqytoLuyto nHtepdasy. [ins obonx uMtoreHeTU4ecknx aHa-
n130oB in vitroMmoxeT noTpeboBaTbca MoandmkaLua NPoTokoa KonpeaeneHHbIM TUMam XMMUYeCKUX BELLIECTB,
KoTopble npolue onpeaenqTb Npu 6onee ANUTENLHON Tepanun, oTcpounBaHuM nNpobootbopa unu nepuoaa
BOCCTaHOBMEHNS, HanpUMep, HEKOTOPbIE HYKITeo3naHbIE aHarnorM M HeKoTopble HUTPo3aMuHbl. B MeTadasHom
aHanuse abeppaumii MHdOopPMaLMto O NIIOUANYECKOM cTaTyce Nomy4aroT 3a cHeT pernctpaumm 4acToT Nonun-
nounaHbIX (BKNoYaa aHaopeAynnuUMpoBaHHble) MeTadas B Buae NnpoLeHTa oT Yncna KneTok B MeTadase. [ina
MLA npoTokon ncnblTaH1s AOMKEH BKIoYaTh MpoBeAeHne UCNbITaHUA ¢ MeTabonuyeckoi akTusaunei nbesc
COOTBETCTBYIOLLMM MOSIOKNTENbHBIM 1 OTPULATENBbHBIM KOHTPOMEM NPUY NPOACIPKUTENIBHOCTU Tepanuu uccre-
ayembiM npenapaTtom 3—4 yaca. inutensHas Tepanusa 6e3 meTabonuueckon akTMeaum NpoaoIPKUTENbHOC-
TblO OKOMO 24 4YacoB AOMKHA MPOBOAUTLCHA B Cllyvyae MOfyvyeHUst OTpULATENbHOMO UMM COMHUTENIBHOMO
pesynbTata 060MxX KpaTKOCPOUHBIX LMKIOB Tepanum ¢ MeTabonuueckoi aktusaumei n 6e3 Hee. CTaHAapTHLIN
MLA gonxeH Bkntodats (i) NONOXATENbHBIA KOHTPOMb, UHAYLIAPYIOLLWIA, FNTaBHBIM 06pa3oM, Marble KONoHUn, U
(i) nsMeHeHMe pasmMepa KOJTOHWI AN NONOXKUTENBHOIO KOHTPOSS, KOHTPOJIb PAacTBOPUTENEN U MUHUMYM OOHY
MOMOXWUTENbHYIO KOHLEHTPaUuio UCCregyemMoro KOMMOHEHTa (NpyM  HanuuuMu), BKOYasa  KynbTypy,
XapaKTepuayoLwycst HanbonbLIen YacTOTON BbISIBIIEHUSA MyTauWA.

[ns nccnegoBaHnii Ha KeTkax MAeKomnUTatoLWKX in vitro AOMKHBI UCNONb30BATLCA BCTPOEHHbIe Noa-
TBEpXAaroLme 3remMeHThbl, NogobHble NepevncrieHHbIM Bbilwe (HanpuMep, pasnnyHas npoaoiNKUTENbHOCTL
Tepanuu, TecTbl ¢ MeTabonuyeckoi akTueaumen n 6es Hee). Mocne Nogo6HLIX aHaNU30B AanbHelwne noa-
TBEPXAaloLWMeE UCNbITaHWS B Criydae NnonyvyeHns onpeaeneHHo oTpuLaTenNbHbIX UM MOSNOXUTENbHBIX pe3yrb-
TaToB, KaK NpaBuro, He TpebytoTcs. Mpu NONYYEeHUN COMHUTEMbHBIX UK CNABoNONOXUTENbHLIX Pe3yNbTaToB
moryT noTpeboBaTbcs NOBTOPHbBIE TECTHI, BOSMOXHO, B pamkax MoAUdULMPOBaHHOrO NPOTOKOSa, HanpUMep, ¢
yCTaHOBMNEHUEM UHBIX UHTEPBAMNOB UCCNeayeMblX KOHLLEHTpaLUA.

3.3.3 MonoxumenbHbil KOHMPOIIL

OaHoBpeMeHHoe NpoBeAeHe TECTOB Ha NOMOXUTE MbHBIX KOHTPOIBHbIX 0BpasLiax BaXHo, 0fHaKo TECThI
Ha KreTKkax MIeKonMTaLLMX C Liefbio BbIIBMEHWUS FeHeTUYECKON TOKCUYHOCTI B OCTATOUHOMN CTENeHN cTaH-
4apTU3MPOBaHBI, Tak YTO UCTIONb30BaHMe NOMOXUTENbHBIX KOHTPOMBHBIX 06pasLoB 06bLIYHO OrpaHUuUBaeTCs
MCMONbL30BaHMEM UX B criyvae MeTabonnyeckoi akTusaLmm (Npn o4HOBPEMEHHOM NPOBEAEHAN ¢ TecTaMm 6e3
akTMBauuM) c LUelbl MNPOAEeMOHCTPUPOBaTb aKTMBHOCTb CUCTEMBI MeTabonuMyeckoi akTuBauuu u
BOCMPUUMYNBOCTMU TECT-CUCTEMBI.

4 PexoMeHAauuu o npoBeAeHUIO UCNbITaHWUM in vivo

4.1 TecTbl, NpoBOAUMBIE C LieNbIO ONpeaeneHUsa XpOMOCOMHbBIX NOBPeXAeHUM in vivo

[na onpefeneHuns knacToreHoB NOAXoAWUT NBO aHanM3 XPOMOCOMHbIX abeppaLuii, Nbo nsmepeHne
MUKPOSIAEPHbBIX MNONMXPOMaTNYECKUX 3PUTPOLIUTOB B KOCTHOM MO3re in vivo. [ina nposegeHnst MUKposiae pHON
npoGbl B KOCTHOM MO3re B Ka4ecTBe MOAENU NOAXOAST U KpbIChl, U MbILK. MuKposiipa Takke MOXHO Uccneao-
BaTb B He3perbIX (Hanpumep, NonMXpoMaTu4ecknx) aputpoumTax B nepucepryeckoii KpoBM Melllein nmbo B
HOBOOGPa30BaHHbLIX PETUKYSIOUNTaX B KPOBU Kpbic (MpumedaHune 3). AHanormyHsiM obpasom Takke MoryT
MCcnonb3oBaTbCA He3perble 3pUTPOLMTLI KMBOTHBIX MH06Oro ApYroro BUAa, XapakrepusyoLmecs aHanornyHom
YYBCTBUTEMBLHOCTLIO K OMpeAeneHuio UHAYKTOPOB KnacToreHoB/aHeynionanm B KOCTHOM Mo3re Unm nepude-
pryeckon kposu (NpumedaHue 3). MNpu ycrioBUM Hagnexallen Banugaumm MoryT MCnofb3oBaTbCsl CUCTEMBI
aBTOMaTU3MPOBaHHOIO aHanuaa (BuayanbHbld aHanus nnpoTtovHas uutometpus) (OECD, 1997; Hayashietal.,
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2000; 2007). AHanus XpOMOCOMHbIX abeppaLunii Takke MOXHO MPOBECTU B nepudepudeckux numdounTax,
MONYYeHHBIX OT rPLI3YHOB, MONyYaBLUUX Tepanuio (Mpumedardue 11).

MpumeuvaHnuell

B Hekomopbix criyyasx rnonesHo uccnedosams XxpoOMOCOMHbIe abeppauyuu 8 memadghase 8 numgoyumax, 83smbix
oM UCrbIMYeMbIX XUBOMHBIX 0Ce 0OHOZ0 UMU HECKONbKUX asedeHull uccrnelfyemMo20 8elecmsa, a maKkxe moaym
UCI0/1b308aMbCS KITBMKU KOCMHO20 Mo32a 8 Memadbase. [lockonbKy numgboyumsi UUPKynupyrowel Kposu He pasMHOXa-
omcs, ripedrionazaemcs, Yymo gelwiecmaa, mpebyouwue pennukayuu 08 8bIABNGHUS 26HOMOKCUYeCcKk0z20 Oelicmeus
(HanpumMep, HEKOMOpPbIe HyKNeo3UOHbIe aHanoau), He O0MKHbI 8bIA8M5IMBLCA 8 KnemKax 8aHHo20 mura. [ToCKonbKy HeKo-
mopbie IUMEOULMbI UMerm 80CMamo4HO 8bICOKYHO IPDOOOMKLMENsHOCMB XU3HU, 8 IPUHUUITE, Cywecmayem rnomeHuL-
an akkyMynayuu HenapHozo rioapexdoeHus OHK in vivo, komopsill moxem ripugecmu k abeppayuam rpu cmumynayuu
OeneHus Knemox in vitro. AHanus numgouyumos in vivo none3eH rpu KOHMpone rnokasaHull KnacmoaeHHOCMU, HO 8 UesTIOM
Opyaue mKaHu, makue Kak neyeHs, npedcmaensaiom cobol 6oree UuHGOPMamuBHYH 3aMeHy mecma MUKPos0ep 8 2eMOoIo-
2MUYECKUX KITemKax, MOCKONbKY KOHUSHMpayuu rnpenapama u Memabonumos 8 MeYeHU 3a4acmyio ebilie.

4.2 [Ipyrve ucnbITaHUsA reHOTOKCUYHOCTH in Vivo

AHanorMyHble UCMbITaHWA jn vivo, ONUCaHHbIE B KAYECTBE BTOPOIrO UCTILITAHUS B paMKax CTaHAapTHOro
Habopa TecToB (BapuaHT 2), MOryT UCMONb30BaTbCA B KAYECTBE KOHTPOSIbHBIX UCTILITAHUA A5 NoMyYeHus!
Heobxoamnmoro Habopa AaHHbIX 4N OLEeHKW pe3ynbTaToB aHanus3oB in vitro unv in vivo (npumedarns 11 1 12).
HecmoTps Ha To, UTo TUn achdekToB, HabnogaeMblX in vitro, U 3HaHWe MexaHu3mMa MOoXeT MOMOoYb Npu BbiIbope
aHanuaa in vivo, NpoBeaeHne UccneaoBaHnii XpOMOCOMHBIX abeppaunii Unu reHHbIX MyTauuii SHAOTEHHBIX
reHoB B 60MbLIMHCTBE TKaHel Hellenecoobpa3Ho NPoBOAUTL CTaHAAapPTHEIMU MeTodamMu. HecmoTpst Ha To, 4To
MyTaLWUK MOXHO OnpeaensaTb B TpaHCreHax rpbl3yHOB, 370 noapasymeBaeT bonee NnpogonXkuTenbHylo Tepa-
nuio (Hanpumep, B TeueHne 28 aHein) Ansa akcnpeccum, huKcaLmn U akkyMynsaLumMm MyTaLmin, ocobeHHO B TKaHSX
C MeeHHo AenAawnmncs kneTkamu (npumedanue 12). Takum obpasom, BO BTOPOM aHanusae in vivo B Ka4ecTBe
CypporaTHO KOHEUYHON TOUKN NPOBOAAT oueHKy nospexaeHusa AHK. AHanusbl c Hanbonee NonHbIM onyb6nuko-
BaHHbIM OMbITOM 1 PEKOMEeHAaLNAMMU B paMKax NMPOTOKOSIOB BKMoYaloT aHanu3abl nonoMku Huten JHK, B Tom
yucne aHanms eANHUYHOM KNeTKN MeToaoM renb-anekrpodgopes («<KoMeTHbIN aHanus») U aHanus paspbIBOB
OHK, aHannabl TpaHCreHHbIX MyTaunii Ha MblLax in vivo U aHanuabl KoBaneHTHOro ceasbiBaHus AHK (noboi us
KOTOPbIX MOXET NPUMEHATLCH BO MHOMMX TKaHSX, NpuMeydaHune 12), n aHanus penapatueHoro cuHtesa JHK B
neyexu (aHanuns UDS).

MpumevaHue 12

Bknrowernue emopoeo aHanu3a in vivo 8 bamapero mecmog 80/mkHO obecriequms OmMcymemeaue 26HOMOKCUYHOCMU
3a cyem ucrionb308aHus mkaHell, 8 Komopsix Gocmuzaromcs 8bICOKUS KOHUSHMpayuu npenapama u/unu e2o memabornu-
mo8, He60bLWOe HYUCIO KaHUepOo2eHO8, rnpedrionazarux 2eHOMOKCUYHOCML, obecriequnu AOCMUXEHUE MONOXUmeb-
HbIX pe3ynbmarmos mecma 8 rey4yeHu, Ho UMenu ompuyamensHsill pe3ynsmam (LumoaeHemuyecKoao aHanusa in vivo e
KOCmHOM MO326. mu npuMepskl, 86POSIMHO, ompakarom omcymemeaue Heobxodumoli Mmemabonuyeckol akmusHoOCmu
nubo omeymemeue nocCMmyrneHus Peakmu8HbIX POMEXYMOYHbLIX MPOOYKMOo8 8 2eMOro3MuUYecKUe KIemku KOCMHOZ0
mo3sea.

AHanus paspsigos Humet JHK, JHK-ad0ykmbr u Mymayuu mpaHcaeHo8 UMerm rnpeumMyLiecmeoM 803MOXKXHOCMb
UCronb308aHUs 80 MHO2UX muriax mxaHel. [Tpomokonbsl, coanacosaHHble Ha MexxOyHapoOHOM yposHe, 1oka He paspabo-
maHb1 0nF 8Cex aHanu308 in vivo, xoms cywecmayem 0ocmamoyHsill Orbim U ory6nuKko8aHHble 0aHHbIe, U pekomeHOayuu
rpomoxona 8 OMHOWeHUU aHanu308 nonomku Humel [HK (komemHsill aHanus u aHanus MemoOoM WenoqHo 21ryuu),
addykm [HK (kosaneHmHOe c8a3bi8aHUS) U aHanusa Mymauuu Ha mpaHCaeHHbIX 2pbi3yHaXx, nomumo ananusa UDS. [Ins
gewjecmeaa ¢ ronoxumensHeiM pesynbsmamom aHanusa MLA in vitro u unOyyupyrowezo npeumMyLecmeeHHO KPyIHbIe
KOMOHUU, @ maKxe He 8bI3bI8arWe20 MMOJIOMKY XPOMOCOM 8 MemaghasaHoM aHanu3se in vitro, eMecmo aHanuia paspbisa
Humel JHK crnieGyem paccmMompemse aHanua Mymauutl in vivo, Hanpumep, aHanus Mymauyuti Ha mpaHC2eHHbIX MbILUax.
Aranus UDS cyumaemcs nonesaHsiM, 2nagHeiM 0b6pasom, 0ns seujecms, uHOyuupyrouwilux obbemHsie addykmet [JHK nubo ¢
nonoxumensHbIM pe3ynsmamom mecma 3imca. [10CKOnbKy UUMmOMOKCUYHOCMb Mpogoyupyem paspbie Humel [HK, o
usberxaHue UCKaXxeHUs pedynbmamoes aHanu3sa paspsiea Humel [JHK cnedyem nposecmu muwamensHyo OUEHKY YUmo-
MOKCcUYHOCMU. JMO A8/I6HNE XOPOWO ONMUCAHO 8 OMHOWeHUU mecma MemodoM wenoyHol amoyuu in vitro (Storer et al.,
1996), npu smom He MOIHOCMbI0 8anuduUpPo8aHo Ona KOMemHoe20 aHanusa. B npuryurne, aHanu3 paspsiea Humel [JHK
MOXEem NMPUMEHAMbBCA 8 paMKax MOKCUKOI02UYECKUX Uccrief08aHuUli MHO20KpamHbix 003 ¢ He06x00UMbIM yposHeM 003 U
podomKumenbHocmsio ripoboombopa.

TNockonbKy rnedyeHb 3perbiX XUBOMHbLIX He omudaemcsi 8bICOKOU MUMOMUYECKOU aKmueHoOCMbHo, O11s1
8/Mopo2o aHalli3a 4acmo UCTIOIb3YI0Mm He UUmoz2eHemuyecKyio KOHEUHYIO MOYKY, HO NpU Halmu4duu 0ensgujux-
¢S 2enamouyumos, Hafpumep, rocie Yyacmuy4Hol 2enamakmomuu, nubo y mMonodbix Kpeic (Hayashi et al.,
2007), 803MOXHO npogedeHue MUKPOoSdepHO20 aHanu3a 8 reyeHu, rno3eonsueso ebisseums U38eCmHbie
2eHomoKcu4deckue gelecmsa.
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4.3 BbiGop A03 B paMkax aHanusa in vivo
OO6bI4YHO aHanM3 NPOBOASIT C UCNOMNb30BaHNEM TpeX ypoBHel Ao3 (Hayashi etal., 2005).
4.3.1 KpamkocpoyHble uccnedosaHusi

Ans kpaTkocpoYHbIX nccriegoBaHuii (1—3 Ao3bl) MakCUManbHO pekoMeHAoBaHHanA A4o3a Ansi uccrenoBa-
HWUI reHOTOKCUYHOCTU NpeAcTasnseT coboi npeaenbHyo 4o3y 2000 Mr/kr npu ycnoBun XopoLuein nepeHocu-
MOCTK NGO MaKcMMarnbHO MepeHoCUMYyto J03y, ornpedensieMyto (HanpuMep, ANsS MUKPORAEpHOro aHanusa
(OECD)) kak 403y, Bbi3blBaOLLYIO MPU3HaK1 TOKCUMHOCTWU TakoW CTENEeHN BbipaXeHHOCTH, YTobbl 6onee BbiCo-
Kne O03bl MPU COXPaHeHWW aHarnorMyHoro pexuma Ao3vpoBaHus npusenu 6bl K neTanbHOMY UCXoay.
AHanornyHble pekoMeHaaunmM JenCcTBYOT B OTHOLUEHUN KOMETHOro aHanuaa (Hartmann et al., 2003) 1 TpaHc-
reHHoro aHanusamytaunin (Heddle etal., 2000). MoaaeneHue npoayKLUN 3pUTPOLIUTOB KOCTHBIM MO3roM Taioke
crieayeT yuuTbiBaTh NpuY BuIGope Ao3bl. HTepBanbl Mexay 6onee HU3KUMKU 03aMK, Kak NpaBuno, B ABa-Tpu
pasa HuxXe 3adaHHoro.

4.3.2 UccnedosaHust MHO20KPamMHO20 NMPUMeHeHUs

BapwnaHT 1 Habopa

B cnyyae ecnu aHanmMs reHOTOKCUYHOCTU in Vivo UHTErpupoBaH B TOKCUKOMNOrMYeckoe uccnenosaHue
MHOTOKPaTHOro NPUMEHEeHNS, A03bl, KaK NPaBUIIo, CHUTAOTCA NOAXOAALWMMU, eCNU TOKCUKONorM4yeckoe uccne-
[oBaHNe oTBeYaeT KpUTepUsM nccneaosaHus, NOAKPENNsoWero KNMHUYeckue nccneaosaHusa ¢ ydactmem
YyernoBeka, YTO MOXeT OTNINYaTLCA OT KpUTepues Bbibopa Ao3bl B pykosoacTee OECD npu npoeeaeHUN MUKPOS-
AepHol Npobebl in vivo. 3TO OTHOCUTCA U K ClydasiM OTpUUATENbHBIX Pe3yNbTaToB aHanMaa Ha KrneTkax Mnexko-
nuTarowmx in vitro (<KHECBONCTBEHHO NONOXUTENbHLINY, CM. pa3aen 5).

MocTperncTpaunoHHble nccnegoBaHUs UMM Habop TECTOB NO BapuaHTy 2

Mpn npoBegeHUN NOCTPErnCTPALMOHHBIX UCCNeaoBaHWUI ¢ Lenblo NpoBepkn Nioboro 13 nokasaHun no
reHOTOKCUYHOCTU UM NPY UCNONb30BaHUK 2-ro BapuaHTa 6e3 npoBeaeHusa aHann3a Ha kneTkax mnekonutato-
WX in vitro cnenyeT yuYuMTbIBaTb HECKONbKO (hakTOpOoB ANa onpeaeneHus LenecoobpasHocTu makcumanbHOn
[003bl ANs1 OLLeHKM FreHOTOKCUYHOCTU. JTlo6oro n3 HukenpueeaeHHbIX KPUTEPUER AOCTATOHYHO ANSA TOro, YTOObI
NnoATBepAUTb, UTO MakcuMarbHas Ao3a B TOKCUKONOrMieckom ncecneaosaHumn (06bivuHo Ha Kpblicax) noaxoant
Ans MukposgepHoi Npobbl 1 A ApYriMX OLEHOK reHOTOKCUYHOCTH:

i. MakcumanesHo gonyctumas gosa (MMNA) Ha ocHoBaHWUM BU3UKO-XUMUUECKUX CBOMUCTB NpenapaTa B
ocHoBe (npu ycrosun, Yto MM ans aaHHOW ocHOBbLI aHanormdHa MMM, gocTuraemMoin Npyu 0CTPOM BBEAEHWM;
npumeyaxue 13).

ii. MpegenbHas gosa 1000 mr/kr Ang uccnegoBaHWA NPOACIKUTENLHOCTLIO 14 AHel n 6onblue, Npu
YCNOBUUN yOOBNETBOPUTENBHON NEPEHOCUMOCTU.

iii. MakcumanbHO BO3MOXKHAS KOHLIEHTPaLMA AOCTUraeTca 3a cHeT AOCTUXKEHNA NNaTo/HACKILLEHUSA KOH-
LueHTpauumM nmbo 3a cyeT HakonneHus BewwecTea. Hanpotune, Npu cywecTBEHHOM CHUXEHUN KOHLLEHTpauumn
NUCXoQHoro npenapaTa ¢ Te4eHneM BpeMeHun (Hanpumep, > 50 % CHUKeHWe OT HavanbHOM KOHUEeHTpaLuK)
ncenegosaHne MoXeT BbITb AuckBanMduuMpoBaHo (3a UCKNoYeHeM cryyaes, korga aocTyneH obpasel Kpo-
BU1, B3SATbIV B NepBble Heckonbko AHen). Ecnu aaHHbIn addekT HabnogaeTca y XXMBOTHBLIX OAHOTO NONa, Kak
npaBuno, y XXMBOTHBIX C MeHbLUEN KOHLIeHTpaLmen He 6yaeT NPOBOAUTLCA OLEHKN B KOHLE UCcCnefoBaHus, 3a
WCKITHOYEHMEM ClyYaeB MOBbILIEHUS KOHLLEHTpaLUuK UHTepecyowero metabonura.

iv. MakcumanbHas gosa coctasnsieT 50 % OT MakcuManbHON A03bl, UCNONb3YEMOW B 3KCNepuMeHTax no
ogHokpaTHOMY Npuemy, T. e. IPUbIMKeHa K MUHUManNbHOW NeTanbHoW Ao3e, ecnn Nogo6Hble ocTpble AaHHbIe
OOCTYMHbI MO KaKOR-NMB0 MHOM NpUYMHE (MakcumanbHas 4o3a AnNs MUKPosAepHbIX Npob npu ogHOKpaTHOM
npueme, onncaHHbIx B pykosogctse OEDC B kauecTBe A03bl, BhILLE KOTOPO MOXHO 0XuUAaTb NeTanbHOCTK),
aHanorMyHble pekoMeHdaLun NpeaocTaBnsaoT U ANa Apyrux aHanusoB in vivo (Hanpumep, Hartmann et al.,
2003).

Br16op MakcManbHol 403bl Ha OCHOBAHUM TONbKO koadduLmeHTa KoHUEeHTpauMmu (MHOrokpaTHOE U KIu-
HUYecKoe BO3AeNCcTBME) 6e3 Npu3HaKoB TOKCUYHOCTU He ABNSAETCA A0CTaTOMHO 060CHOBAHHBLIM.

MpumevyaHuel3
3mo, kak npasuno, akmyarnsHo 01151 pacrpPOCMPaHeHHbIX OCHO8, MAaKUX KaK 800HbIlU pacmeop Memuiyerniionossl,
HO Or1d makux OCHO8, Kak TeuH 80, 8800uMbili 06bem moxem bbimp 6 30 pa3 HUXKe, YemM 8 OCMPbIX IKCNepUMEHMax.

4.3.3 HUcnbimyeMbie npenapamasl, OKa3bleéaroujie mokcuyeckoe delicmeue HaKpoeb U KOCMHbI

Mo32

MHoru1e BeLecTBa, MHAYLMPYIoLLIME aHeyNonanio, Takue Kak MOLLHbIE BEpeTeHHbIE sifibl, onpeaenuMbl B
MUKposaepHBIX NPpo6ax KOCTHOrO MO3ra UK KPOBW N Vivo TOMBKO B Y3KOM AuanasoHe 03, NPUBIMKEHHBbIX K
ToKcuYeckuM. ATO cripaBeanMBo 1 A1 HEKOTOPbIX KNacToreHoB. B cryyae, ecnn Tokcukonormieckme AaHHbIe
CBUOETENLCTBYHOT O TSHXKENON TOKCUYHOCTU B OTHOLLEHWUW 3pUTPOLIMTOB (Hanpumep, BbipaXeHHas cynpeccus
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nonmxpomMaTyeckux sputpoumntos (MX3) NMbo peTUKyNoLMTOB), UHTEpBan Mexay y4nTbiBaeMbIMUA 403bl 4OTT-
XeH BbITh He 6onee YeM B 2 pasa HKe MakcuManbHon LMToToKenYeckon Ao3bl. Ecnu noaxoasilme nossl He
BKITHOYEHBI B MCCMedoBaHNe MpoaorHKUTENbHOCTLIO HECKONbKO HeAdelb, AOMONHUTENbHbIE AaHHbIe MOryT
MOMOUYb BbISIBUTb aHeYyreHbl M HEKOTOPbIE TOKCUYHbBIE KnacToreHbl Mio6biM U3 criegyroLLmx cnocoboB:

i. Mo mepe yBenuueHns NPOAOIHKUTENBHOCTU Tepanuu Npu BbIPKEHHOM HapacTaHUM TOKCUYHOCTU
pekoMeHAOoBaHO paHHee B3ATUe 06pasLoB Kposu (Ha 3—4-11 AeHb). Hanpumep, ecniv B MUKposaepHo npobe B
pamMkax MHOroHeenbHOro aHanM3a UCronb3yeTCA KPOBb UM KOCTHBIA MO3TI 1 peTUKYNoLMTbI Knaccnduumnpy-
tOT, BblpaXeHHas reMaToTOKCUYHOCTb MOXET MOBMUSATL Ha CNOCOBHOCTL K BEISIBMIEHWIO MUKpOSAEp, T. €. 4033,
WHAYLMpYoLLas onpeaenmblil pocT MUKPOsiAep Nocne O4HOKPaTHOro BBEAEHNS, MOXeT ObITb Ype3MepHO TOK-
CWYHOI B Cnyyae aHanvsa npu MHorokpaTHom BBedeHun (Hamada et al., 2001). PaHHue obpasubl moryT
ucrnomnb3oBatbcs AN obecrniedeHUs  BbIIBNEHUA  KMAacTOreHoB U MoTeHuManbHbIX — aHeyreHos
(cM. npumevaHns 14 n 15).

ii. MukposigepHas npoba B KNeTkax MIeKonuTawLwWwmXx in vitro.

iii. MukposinepHasi npoba B KOCTHOM MO3re Npu 0AHOKPaTHOM BBEAEHUN.

Mpumeyvyarnueld

Heobxodumo ¢ ocmopoXHOCMbIO M0OX00UMb K MOKCUKOI02UYECKUM UCCIe008aHUSIM, 8KITIOYaroWUM
e3simue doronHumenbHbix 06pasyos kposu, Hanpumep, 01 onpederieHusi KOHUeHmpauul. KposomeyeHue
MOXem pusecmu K UCKaXXeHUI0 pe3yribmamos MUKposi0epHOo20 aHalu3a, MocKoIbKy 3pumpornoss, cmuMynu-
pbyeMblll 83smueM KpoaU, MOXKem Criposoyuposames pocm Hucna MUKposiOepHbIX apumpouyumos.

MpumevyarnHue 15

Pocm yucna mukposdep moxem npousolimu u 6e3 8gedeHUS 28HOMOKCUYECKO20 azeHma ecriedecmaue HapyweHus
apuUMpPOoIoa3sa (Hanpumep, peeeHepamusHas aHeMusi, SkempameOynnsapHbil 2eMOr0a3, cmpecc U 2uro- U 2eriepmepmus
(aHanu3 Tweatsetal., 2007, 1)). B Kpo8u usmMeHeHUe hyHKUUU CeNe36eHKU, 8ITUSIOU,66 Ha KNUPEHC MUKPOAOePHbIX KIemokK
U3 Kp0o8U, MO2/10 pusecmu K He3HayumenbHoOMy POCMYy UUPKYNUPYRWUX MUKDOAOEPHbIX 3pUmpoyumos.

4.4 [leMOHCTpaLUA KOHLEHTPaL WA B LeneBbIX TKaHAX NPy oTpuLaTenbHbIX pe3ynbTarax
aHanusosB in vivo

Wccnenosanus in vivo UrpatoT BaXkHYO pPorib B pa3paboTke cTpaTernn uccneaoBaHnii reHOTOKCUHMHOCTU.
LleHHOCTb pe3ynbTaToB UCCNEAOBaHWN in vivo HanpsiMyto CBsiaHa ¢ NoATBEPXKAeHWEM AOCTaTOMHON KOHLeH-
TpaLWn UCMbITYEeMOro BelLleCcTBa B LieNEBON TKaHW. OTO 0CODEHHO aKTyarnbHO Npy NoNy4YeHUn oTpULaTenbHbIX
pes3ynbTaToB aHanuaa in vivo, ecnv UCNbITaHus in vitro ybeauTenbHO Aokasanu Hanuuue reHOTOKCUYHBIX
CBOWCTB UMK B criydae, ecrii He NpoBOANTCS aHan1s Ha KneTkax MrekonuTatolLmx in vitro. lokasaTenbCTBOM
O0CTaTOYHOW KOHLEHTPaLMM MOryT BbITb MPU3HAKN TOKCUHMHOCTU B UCCrieayeMo TKaHU MO0 TOKCUKOKUHETU-
yeckue JaHHble, NpeacTaBneHHble B crieaylowem pasaene.

4.4.1 B cnyyae nonoxumersibHoO20 pe3ysibmama ucnbimaHusi 2eHOMoKcu4yHocmu in vitro
(unu ecnu uccnedosaHue He NPo8odUSNOCH)

OueHKa KoHUeHTpauui, 4OCTUTHYTBIX in Vivo, A0MKHA NPOBOAUTLCS NPYU MakcuMmarnbHOW fo3e v npu
OPYrMX perieBaHTHBIX A03aX Ha XWBOTHBLIX TOrO XXe BuAa, NMUHUU U NPU aHANOTMYHOM MyTU A03UPOBaHNS,
MCMoMb3yeMoro B paMkax aHanusa reHoToKCMYHOCTU. B cnyyae, ecnu oueHKy reHOTOKCUYHOCTU NPOBOAAT B
pamMkax TOKCUKONMOrMYECKUX aHanuM3oB, MHpopMaumna o KOHUEHTpaumsix 0bbIMHO OCTYNHA B paMKax TOKCUKO-
NOrMYEeCcKON OLIEHKMN.

OueHKa KOHLeHTpauun in vivo MoXeT NPOBOAUTLCA MO OAHOMY U3 crieyoLUMX MeTO40B:

i. LUTOTOKCUYHOCTB:

a. [Ina untoreHeTUYeCKNX aHanuU3oB: 3a cYeT AOCTWKEHUsI CYLIeCTBEHHOrO M3MeHEeHUA nponopuunv
He3pesbIX 3pUTPOLMTOB B Yncne obLero nyna apuTpoLUToB B LieNEBOM TKaHU (KOCTHBI MO3r UM KPOBb) B
[03ax 1 npu BpeMeHn Npo6ooT6opa B paMkax MUKpoaaepHOn Npobbl Unn 3a cHeT USMEPEHNA 3HAYUTENBHOTO
CHUXEHUA MUTOTUYECKOro HAEKCa B paMKaxX aHann3a XpoMoCcoMHbIX abeppauuii.

b. Ana apyrux aHannsoB reHOTOKCUYHOCTW in Vivo: TOKCUYHOCTb B MEYEHU UMK U3y4aeMblX TKaHAX,
Hanpumep, MeTo40M rMCTONAaTONOrMYECKON OLLEeHKN MU UHANKATOPOB TOKCUYHOCTU MO NokasaTenam 6uoxumm-
Y4eCcKoro aHanu3sa KpoBu.

ii. BosagencTeue npenapara:

a. N3mepeHne maTepuana npenapara B KPOBU U Nnasme. TkaHA KOCTHOrO MO3ra XapakKTepuaylTcs
BbICOKOUW Nepdy3nen, a ypoBeHb NekapcTBEHHOIro MaTtepuana B KpOBU UMK Niiasme B LIENOM aHanorv4eH Tako-
My B KOCTHOM Moa3re. MpeanonaraeTcs, 4TO CUCTEMHOE BO3AEACTBME NpenapaToB Ha nedeHb Habnoaaetcsa
He3aBWCUMO OT NYTU BBEAEHUA.

b. Mpamoe usmepeHue MaTepunana, CBA3aHHOro € NpenapaTomMm, B LieNneBbIX TKaHsiX, Nn6o ayTopaauorpa-
huveckan oLeHKa TKaHEeBbIX KOHLEHTPpaLWIA.

11
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Ecnn cuctemMHble KOHLEHTpaLun 0QNHAKOBbI UM HXKE OXnAaeMON KINNHNYECKON KOHLLeHTpauun, MoryT
NCMoMb30BaTbLCA anbTepHaTUBHbLIE CTpaTernn, Takue Kak:

i. Ncnonb3oBaHWe NHOTO NYyTWN BBEAEHUS;

ii. Micnonb3oBaHue pasHbIX BUOOB XXUBOTHBIX C 60Mee BbICOKMU KOHLEHTpaLunsmMu;

iii. Micnonb3oBaHWe MHON TkaHU NN aHanmsa (cM. pasgen 2.3.4, «OrpaHuyeHUst No NCNonb3oBaHUIo
CTaHAapTHLIX UCNbITaHWUIA in Vivon).

Mpy HEBO3MOXHOCTWN AOCTUMXKEHUA JOCTAaTOYHOWM KOHLIeHTpaLuMn (Hanpumep, BellecTsa ¢ Manon cTe-
NeHbo AOCTYMHOCTU B LIeNeBbIX TKaHSAX) TpaanLMOHHbIE UCTbITaHNSA FreHOTOKCUMHOCTU in Vivo NPOBOANUTb Helle-
necoobpasHo.

4.4.2 OmpuuyamenbHbie pe3ynbmambl UcbimaHull 2eHOMOKCUYHocmu in vitro

Ecnn aHanusbl in vitro He nokasblBalOT reHOTOKCUYECKOro NoTeHumnana, in vivo (CUCTEMHY0) KOHLLeHTpa-
LMK MOXHO OLEHUTb OAHUM U3 BbllLeyKa3aHHbIX METOAOB WM BBIMACANTL MO pesynbTaTtaM cTanAapTHLIX
nccnegoBaHWiA BcacklBaHWs, pacnpeaeneHus, metabonunama n seisegeHns (ADME) Ha rpblsyHax, npoBoavB-
LLUMXCS B MHbIX LIeNsX.

4.5 Mpo6ooT6op/BpeMAa npoBeaeHUs1 aHanNuUs3oB in vivo

Bbi6op BpemeH npobooTbopa B M1kposaepHbIX Npobax in vivo U UCNbITaHUAX XPOMOCOMHBIX abeppalunii
nuecneiTadnin UDS gomkeH ocylwectsnsaTscA B cooTseTcTBUM ¢ OECD (1997).

B cnyuae, koraa MUKposiZepHbIA aHamnus MHTErpupyoT B UCCNeA0BaH NS NPOAOIPKUTENbHOCTbIO HECKOTTb-
KO Hegenb, oT60p 06pasLLoB KPOBM UM KOCTHOMO MO3ra MOXeT NPoU3BOAMTLCA Ha cneayloLMin AeHb nocne
nocneaHero BBeAeHUs (CM. peKOMeHAaLIMN B OTHOLUEHUUN AOMOSTHUTENbHOTO BpemeHu npobooTbopa BhiwLe).

Ona apyrux aHanmsoB reHOTOKCUYHOCTW Bpemsa npobooTbopa cneayeTt BblGupaTb B COOTBETCTBUU C
KOHEYHbIMW TOoYKaMu, Hanpumep, aHanus nonomok AHK/HuTen JHK oBblMHO NpousBOASAT Yepes HEeCKOMNbKO
(Hanpumep, Yepes 2—6) YacoB nocre nocneaHero BBeAeHUs 403kl NpenapaTta HeCKosbKo pa3s B CyTKW. B cny-
Yae 0gHOKpaTHOro BBeAeHWs ABa MoMeHTa npobooTbopa cnegyeT UCNONb3oBaTh Yepes HECKOMNbKO 4acoB U
Yyepes 24 yaca nocre oKoHYaHWUsi Tepanuu.

B npuHumMne nccnegoBanus noboi Npo Ao HKUTENBHOCTA MOXKHO CHUTATL NPUEMAEMbIMU, YYUTbIBasi 4OC-
TaTOYHOCTb MaKCUMarbHOM 403kl / KOHUEHTPaLuK.

4.6 Konu4yecTBO aHanu3npyeMbIX XUBOTHbIX

KonuyecTBo aHanmMsmMpyeMblX KMBOTHbIX ONpeaesnsitoT B COOTBETCTBUM C TEKYLLIMMA peKOMeHAauuAMN B
OTHOLLEHUN MUKposiaepHoi Npobbl (OECD) nnu UHbIX aHanM3oB reHOTOKCUMHOCTU U, Kak NpaBuno, ux obuiee
4YUCIO He COOTBETCTBYET YNCITY XKMBOTHbIX, MONyYaBLUNX Teparnuio B paMkax TOKCUKONOrMyeckoro uccneaosa-
HWS. 2KNBOTHbIE, UCMONb3YEMble A1 aHann3a reHOTOKCUYHOCTW, OOMKHBI B CIy4alHOM Nopsiake oToupatbea
W3 rpynbl X)KUBOTHBIX B TOKCUKOMOrMYECKOM UccneaoBaHUn.

4.7 Ucnonb3oBaHue CaMI.lOBIcaMOK rPbI3YyHOB B UCCITeO0BaAHUAX TEHOTOKCUYHOCTHU invivo

B cnyyae npoBegeHus UCMbITAHUI NMpenapaToB, MPUMEHSIEMbIX C YY€TOM Mora, aHanus MoXeT NpoBo-
OUTbCA Ha XMBOTHBLIX COOTBETCTBYOLWEro nona. McneltaHus in vivo ¢ KpaTKOCPOUYHBLIM MPOTOKOSIOM OBbLIMHO
NPOBOAATCA Ha XUBOTHLIX ogHOro nona. MNpu npoBegeHNN KpaTKOCPOUHbIX UCTIBITAHUIA MOXKET OblTb pacCMOT-
peHa BO3MOXHOCTb UCMOSIb30BaHUA XXUBOTHBLIX 0O0OUX NOSIOB, €CNN CYLLECTRYIOLNE AaHHbIE O TOKCUYHOCTHU,
MeTabonMsmMe 1 KOHLEHTpaUuax npenapara (Cpake i AUC) ykasbiBaloT Ha TOKCMKOMOrMHYECKM sHauumoe
MeXNOMoBoe pasnuune y b1uonormyeckoro Buaa, UCrosb3yemoro npy npoBeaeHun UcnbiTaHuii. B npoTuBHOM
cnyyae ans UcnbITaHUn OCTPO FEeHOTOKCUYHOCTU NpeanoYTUTENbHEE NCMONb30BaTh TOMLKO caMuoB. B cny-
Yyae eCnu nUcnbiTaHNe reHOTOKCUYHOCTU MPOBOANTCS B paMKaX TOKCUKOMOTMYECKOro Uccrie4oBaHns MHOrOKpaT-
HbIX 403 Ha XMUBOTHBLIX 060ero nomna, obpasubl MOryT GbITh B3SAThI Y XKMBOTHBIX 060MX MOMOB, OAHAKO Npu
OTCYTCTBUM CYLLIECTBEHHBIX MEXKMOJIOBbIX PasfMyMii B OTHOLLIEHUU TOKCUMHOCTM/MeTabonuama oLeHKy criegy-
eT NPOoBOAUTL MO XMBOTHLIM OAHOrO NMona. YpoBeHb A03 ASS KUBOTHBIX, NPOXOASALUX OUEHKY, AOIKeH
COOTBETCTBOBATbL KpUTEPUSIM BbIDOpa HeobX0aMMOro ypoBHs 403 (CM. pazaensi 4.3.2 1 4.3.3).

AHanornyHble NpUHUMNBI NPUMEHUMbI K APYTMM aHanM3amM reHOTOKCUYHOCTMU in Vivo.

4.8 MNyTb BBeaeHUnA

MyTeM BBeAEHUS 0OLIYHO SIBNSIETCSA 0XKMAAE MBI KMTMHUYECKUI NYTb, T. €. NepOparibHO, BHYTPUBEHHO UK
NoOAKOXHO, HO OH MOXeT BbITb COOTBETCTBYHOLMM 06paszom MoandMUMPOBaH AN AOCTIWKEHNA HeoBXoAUMbIX
CUCTEMHbIX KOHLIEHTPaLWiA, HanpuMep, Ans NpenapaToB TONUKaNbLHOro NyTWM BBeAeHus (CM. pasaen 2.3.4).

4.9 Ucnonb3oBaHUe NONOXUTENBLHOrO KOHTPOIS B UCCTIe[0BaHUAX in vivo

B uccnenoBaHusIX in vivo cuMTaeTcsl AOCTaTOUHBbIM UCMONb30BaTh MOMOXUTENbHBLIA KOHTPOMb NULLb
nepuoanyeckun, a He naparnnenbHO ¢ KaXAbiM aHanMsoM rnocne noATBepXaeHusi KOMNeTeHTHocTn naboparo-
pYM B OTHOLLIEHUW NPUMEHEHUs aHHOTo aHanusa (npuMedaHue 16).
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MpumeyaHnHue 16

lMonoxumensHbil KOHMPONs 018 KPamMKOCPOYHbIX UccredosaHull 26HOMOKCUYHOCMU Unu uccriedogaHuli noemop-
Hbix 003

Ana mukposadepHbix (U Opyaux UUMmo2eHemu4eCKUX) aHanu3os Uesib rooxumesibHo20 KOHMPOIIA 3aKmoYaemcs 8
noémeepxxdeHuU Mmozo, Ymobbl uya, nposodsauiLe oUeHKy cralidos, Moariu C 8bICOKOL CMeneHbio HaBeXHOCMU 8bIS8UMb
MUKpPOsOepHbIL pocm. 3mo GoCMUXKUMO 3a CHem UCronb308aHUsA 06pa3yo8 nepuoBuyecKuUx uccnedosanull (4epes Kax-
Obie HECKOMBKO MeCAUEe8) MailbixX 2Py XUue8omHbix (00HO20 riona), NoayHarwux OCMpPY Mepariuro C o0XUMensHbIM
KkoHmponewm. lNpu py4Holi oueHKe makue cnalidsi Mo2ym bbimb 8KITIOYEHbI 8 KOOUPO8aHHbIe craliObl, OyeHusagwuecs 0ns
Kkaxo0ozo uccnedosaHus. [onoxumernsHble KOHMPOIbHbLIE crialidsl He O0MKHbI BbIMb 04e8UOHBIMU O aHaNUMUKO8 Ha
OCHO8aHUU c8olicma okpaluugaHus nubo yacmomsl Mukposidep. B criydae asmomamudeckol oyeHKuU 051 kax0020 aHanu-
3a 00/MKHBI UCONb308aMbCSH coomaeemcemeyroujue 0bpa3suys! 0551 KOHMPOIIS Kayecmaa.

[na Opyaux eeHOMOKCUYECKUX aHau308 in vivo Yesb NMofoxumenbHo20 KOHMpPOsia 3aknyaemcs 8 noomeepxoe-
Huu HaBexHozo onpedeneHusi Hapacmarus rnonnomok [JHK/mMymaeseHHocmu npu noMowu aHanu3a Ha esibpaHHom buono-
2uyeckomMm sude, mKaHu U 8 pamkax 8bibpaHHo20 rpomokona. [locne moeo, kak nabopamopus rokasarsna criocobHocme
HerpepbI8HO 8bISBISME COOMBEMCEM8YWUE MOMOKUMEbHbIe KOHMPOILHBIE 8EUECM8a 8 MHOXECM8e He3a8UCUMBbIX
BKCMepUMEHMO8, NMepuodUYECKOe 8bINONIHEHUE MONIOXUMErbHLIX KOHMPOIIbHLIX 3KCTIEPUMEHMO8 8 UEIoOM S81semcs
BocmamoyHbIM MPU yCHo8UU HeUIMeHHOCMU ycnosull skcriepumerma. OOHaKo 8 Hacmosiwee 8pemMs Hanu4yue 00Ho8pe-
MEHHO20 MOSI0XKUMETbHO20 KOHMPOIIs 051 KOMeMHO20 aHanu3sa KpatiHe XenamerssHo.

5 PekomMeHOauuMM No oLeHKe pe3yrnbTaTOBUCMbITaHUA N CTPaTerMn KOHTPONbHbIX
MCNbITaHUN

CpasHuTenbHble UccnefoBaHna yoeanTensHo nokasanu, Y4To Kaxagas TecT-cuctema in vitro nossonset
A0CTUYb NOXHOOTPULATENbHBIX U NOXHOMOMOXUTENMbHBIX PE3YNbTaToB B OTHOLUEHUN XapaKTepuCcTUK KaHLe-
POreHHOCTU Y rpbl3yHOB. BaTapeu TeCcToB reHOTOKCUYHOCTW (in Vitro 1 in vivo) NO3BONSAIOT OnpeaenvTh KaHuepo-
reHbl, MexaHW3M KOTOpPbIX OOYCMOBMEH HenocpeACTBEHHO TeHeTUYEecKMMU MOJNIOMKaMWn, Kak B cryvyae
60mbLUMHCTBA U3BECTHLIX KaHLEeporeHoB Yernoseka. CriegosaTtensHo, 3TM 6aTapeun TECTOB He CNOCOBHbI Bbis-
BUTb KaHLleporeHbl, He 06nagatoLye reHoTOKCUYeCKUMU CBOCTBaMM. Y CIIOBMSi TPOBEAEHUS IKCMePUMEHTOB,
Hanpumep BCneacTsre orpaHUYeHHON MOLLHOCTU CUCTEM akTUBaLMM MeTabonusma in vitro, MOryT npuBeCcTu K
noXHooTpuuaTensHbIM pesyrbtatam. NpumeHeHe 6aTapen TeCTOB HanpaBAeHo Ha CHUXeHWe pucka nony4e-
HUA NOXHOOTPULATENBbHBIX Pe3ynNbTaToB AN BELEeCTB C reHOTOKCUYEeCKUM NoTeHUmnanom. C Apyroin CTOPOHH!,
MOMOXWUTENbHBIA pesynbTaT aHanus3a reHOTOKCUYHOCTU He Bcerga o3HavaeT, YTo AaHHoe BelecTBO
npeacraensieT coboi oNacHOCTb AA YeroBeKa C TOYKA 3peHUsi FTeHOTOKCUYHOCTU/KaHLLePOreHHOCTU.

HecMoTps Ha T, YTO NOMOXKUTENbHbIE AaHHbIE in Vitro MOryT yKasbiBaTb Ha NOANUHHBIE FTEHOTOKCUYEeCcKue
CBOWCTBa npenaparta, COOTBETCTBYIOLWME AaHHbIE in Vivo B GONbLWIMHCTBE CryYyaeB NO3BONAT YCTaHOBUTb
BUOMOrNHECKY0 3HaYNMMOCTL Pe3ynbTaToB, MOJTYYEeHHLIX in Vitro. Kpome Toro, B CBA3U C CyLIeCTBOBaHUEM
HEeCKOMMbKNX HEMPSAMbIX MEXaHN3MOB reHOTOKCUMHOCTU, Pa3sBUBaOLLMXCS NULWb NPY HEGONBLLIOM NOBLILLIEHUW
KOHLIEHTpaLMin, BO3MOXHO ornpeaenuTe 6e3onacHblil yposeHb (NOPpOr) ANs KNaccoBs nNpenapaTos ¢ NpU3HakaMn
noAo6HbIX MexaHU3MOB (CM. MYHKT 5.2 Huxe, Milller and Kasper, 2000; Scottetal., 1991; Thybaud etal., 2007).

5.1 OueHKa 6MONoOru4ecKomn akTyanbHOCTU

HuwkensnoxeHHble pekoMeHgauuu npeanonarawT, YTO UCMbITaHWE NPOBOAUNOCL C HeobXxoauMbIM
WMHTEepPBanom Mexay fo3aMu, YpOBHEM TOKCUMHOCTUUT. 4.

HebonbLuoii pocT IBHOW reHOTOKCUMHOCTW in vitro unwn in vivo cnegyeT OLLEeHUBAaTL C TOYKW 3peHUsA BOCNPO-
M3BOAMMOCTU U BUoNorMyeckon s3HauMmocTu. NpuMepsl pesynbLTaToB, He UMEOLMX BUONOrMYeCcKon 3Ha4u-
MOCTH, BKIIOYalOT:

i. Hebonbluoi cTaTUCTUYECKU 3HAYNMBIA POCT, MO CPaBHEHUIO C OTpULIATENbHBIM KOHTPONEM UNK pac-
TBOpPUTENEM, HO HEe BbIXOASLNIA 32 PaMKU JOBEPUTESTbHBIX UHTEPBAaNOB COOTBETCTBYIOLLEro UCTOPUHECKOro
KOHTPONS A1 AaHHOTO UCNbITaTeNbHOro LeHTpa.

ii. Cnabblil/COMHUTENbHBIA HEBOCNPOU3BOAUMBIN OTBET.

Mpu ycnosun yaosneTBopeHust 0fHOMY U3 BhlLLEHa3BaHHbIX YCNOBUNA, eCTb OCHOBAHUA Npeanonaratb
OTCYTCTBUE reHOTOKCUYECKOro NoTeHumana, pesynbTaTbl UCNbITAHUA CYMTAIOT OTPULATENBHBIMU U HE NMEto-
LWMMU BUONIOrMYECKON aKTyanbHOCTK, MPYU 3TOM AarnbHENALMX aHann308 NpoBoauTL He TpebyeTcA.

5.2 OueHka pe3ynbTaToB, NONy4YeHHbIX B UCNILITAHUAX in Vitro

Mpu oLEeHKe NONOXMUTENbHBLIX Pe3yNbTaToB UCTIbITaHUA GaKTepuanbHOM MyTareHHOCTU cneayeT yuuThl-
BaTb YMCTOTY UCNLITYEMOTO BELIECTBA C LieSblo onpeaeneHust 06ycrnoBneHHOCTU NONOXUTENbHOro pesynbTa-
Ta KOHTaMUHAHTOM.
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5.2.1 OuyeHka nonoxumesibHbIX pe3yfibmamoes, Nofy4YeHHbIX 8 paMKax aHanu3a
6akmepuanbHOU Mymayuu in vitro

Mockonbky NonoXutenbHble pesynbTaTthl TecTa JiMca yKkasbiBaloT Ha XUMUYecKylo akTuBHocTb JHK,
0BLIMPHBIE MOCTPErnCTPaLMOHHBIE UCTILITAHUA C LeNblo OLeHKN MyTareHHOro U KaHLLepOreHHOro noTeHumana
in vitro Heo6xoaAMMbI AN OLLeHKM NOTEHUMaNLHOro pyUcka npyu Tepanny nauMeHToB, 3a UCKITIoYeHUeM cnyJaes,
Koraa 3To 060CHOBaHO COOTBETCTBYIOLLIMM aHaNM30M OLEHKU pucka/Mnornb3bl.

MmetoTcsa HeKoTopble XOPOLLO U3yYeHHble nNpuMepbl apTedaKkTHOro pocTa KOMOHUN, He ABNALWMXCSA
NCTUHHO peBepTaHTHLIMU. OHN MOTYT BbITh 06yCNoBNEeHbLI KOHTAaMUHALMER aMUHOKUCTIOTaMM (T. €. NnpeAcTaB-
neHnem rucTuanHa Ans Wwrammos Salmonella typhimurium nnu TpuntodaHom Anst WtammoB Escherichia coli),
cnegosaTtenbHo, aHanuns 6akTepnansHON pesepcun He NOAXOAUT ANA NenTuaa, KOTOPbIA MOXeT noagnexarb
pacnagy. B HekoTopbIX cy4asx NonoXuTenbHble pesynbTaTtel aHanM3os 6akTepuanbHoi MyTauum MoryT He
yKasblBaTb Ha HarnM4Me reHoTOKCUYECKoro noTeHuuana in vivo y 4enoBeka, Hanpumep B cnyvae cneundundec-
koro bakTepuansHoro Metabonusma, Hanpumep akTusauus 6akrepuanbHbIMU HUTpopeayKTasaMu.

5.2.2 OuyeHka noJ10XKUMesnbHbIX pe3y/ibmaimoe aHasmu30e6 Ha Kfiemkax Miekonumarnuux invitro

PekomeHrgaumm no oLeHKe COBOKYMHOCTU AaHHBIX U NOCTPErUCTPaLMOHHBIX UCNbITAHWUAX NPU NONYYEeHUN
MOMOXWTENbHBIX Pe3ynbTaTOB aHanusa FeHOTOKCUYHOCTU obcyxaalTca B otveTax IWGT (Hanpumep,
Thybaud et al., 2007). Kpome Toro, B Hay4yHoOW nuTepaType NpeacTasneH pag ycrnoBui, KOTopble MOryT npusec-
T K NOMOXUTENbHOMY pesyfbTaTy aHanusa in vitro COMHUTENbHON 3HauumocTu. CneaosaTenbHo, noboi
MONOXWUTENbHBIA pe3ynbTaT aHann3oB in vitro cnegyeT OLeHUBATL C YH4ETOM COBOKYNHOCTU AaHHBIX, Nepeync-
NeHHbIX HXKe. [laH HenosHbIA CrMCOK, 0QHAKO OH NO3BOMAET NPUHATL peLueHne.

i. [aHHble ycrioBus He NposiBNATCS in vivo (pH; 0CMONANLHOCTL, NpeunnuTar).

(Cneayert yyecTb, YTo NpegensHoe 3HavyeHne 1 MM nossonsaeT nsbexartb yBeNM4eHNs1 OCMOMANBHOCTU U
ecnn uccnegyeMoe BeLLecTBO U3MeEHSIET ypoBeHb pH, xenatenbHo ckoppekTuposatb pH Ao HopmanbHoro
ypoBHsi pH B HeoBpaboTaHHBIX Ky/lbTypax B nepuog Tepanuu).

ii. OdpekT passMBaeTCA TONLKO NPU HANBoNEe TOKCUYHBIX KOHLLEHTpaLUUaAX.

Mpn aHannae MLA pocT Ha = 80 % npuBoaut k cHkeHuo RTG.

B unToreHeTM4eCKUX UCCNeAOBaAHMUSX in Vitro Npu nogasneHun pocta Ha > 50 %.

B cny4ae ygoBneTBOpeHNs 04HOMY U3 BbllLeyKa3aHHbIX YCMOBUIA, €CNA CYLLECTBYIOWME AaHHbIE CBUAE-
TeNbCTBYIOT 06 OTCYTCTBUM FEHOTOKCUYECKOrO NOTEeHLMarna, MoXHO npuaepXvBatbest cTaHgapTHoW 6aTapeu
TecToB (BapuaHT 1). Takum obpasomM, oAHOKPaTHOrO UCTIbITAHWS in vivo ByaeT AoCcTaTouHO.

5.2.3 OuyeHka ompuyamesnbHbIX pe3yfibmamos in vitro

Onsa oTpuuaTtenbHbIX pe3ynsTaToB aHanu3os in vitro B 0cobbix cnyvasax cneayeT paccMOTpeTb BO3MOXK-
HOCTb NpPOBeAeHWs1 JONOSHUTENbHBIX aHanM3oB (NpUBeaeH HeMONHbIN CMUCOK, NMPUMEpPBI AaHbl MWL Ans
MOMOLLM NPY NPUHATUMN peLueHnin). CTpyKTypa BewecTsa Unm U3BeCTHble CBONCTBa MeTabonnama ykasblisaoTt
Ha TO, YTO CTaHAApTHasi TEXHOMOMMSE MeTaboNUYecKon akTUBaLMK in Vitro (Hanpumep, NeveHb rpbisyHOB S9)
MOXeT BbITb HEAOCTaTOUYHOM, CTPYKTYpa Nbo NoaTBepXKAEeHHbIE CBOUCTBA aKTUBHOCTM BELLECTBA YKa3bIBAOT
Ha BO3MOXHYH0 Lieriecoo6pasHoCTb UCNOMb30BaHUA UHLIX MeTOAOB/CUCTEM.

5.3 OueHKa pe3ynbTaToB, NONy4YeHHbIX B UCNLITaAHUAX in vivo

UcnbiTaHus in vivo nMetoT NpenMyLLecTBO aHanusa BcacblBaHua, pacnpegeneHns U BbIBeAeHUsA, He y4un-
TbiBaeMbIX B UCMbITAHWSAX in Vitro, HO NOTeHUManbHO akTyasnbHbl U NpU NPUMeHeHnn y Yenoseka. Kpome Toro,
XapakTepucTukn MeTabonuama Gonee akTyanbHbl in Vivo, N0 CpaBHEHWIO C CUCTEMaMU, 0B6bIMHO UCMNOMb3yeMbl-
M in vitro. Ecniv pesynbTaThl aHanM3oB in vivo W in vitro He cornacyloTca Mexay cobol, pasnuyme MOXHO
y4ecTb/0bbsACHUTL B MHAMBUAYaNbHOM nopsake (MMeeTca B BuAy pasnuuue metabonusma, GbicTporo u
3bpeKTMBHOro BbiBEAEHUS BELLLECTBA in Vivo).

AHanmn3abl reHOTOKCUYHOCTU /N Vivo Takke NOTeHUUanbHO MOryT AaTb NOXHOMNOMOXUTENbHbIE pesynbTa-
Thbl, He CBUAETENbCTBYOLWME 06 UCTUHHOM reHOTOKCUYHOCTU. Hanpumep:

i. MukposinepHbIil pocT MOXeT BO3HUKHYTb 6e3 BBEAEHUS TeHOTOKCUYECKOTO BELLeCTBa B CBA3U C Hapy-
LeHueM apuTponoasa (Tweats et al., 2007, 1).

ii. OaHHble 06 agaykummn OHK cnegyeT nHtepnpeTnpoBaTth B CBETE U3BECTHOro (hOHOBOMO YPOBHSA 3HA0-
reHHbIX aAdyKToB.

ii. Henpsimble acbdpekTbl, CBA3AHHBIE C TOKCUYHOCTLIO, MOTYT MOBMNUATL Ha pe3ynbTaThl aHaNMU3oB paspbl-
Ba HuTe AHK (Hanpumep, MeToaoM LLENOYHON SM0LMU UM KOMETHOTO aHanuaa).

Takum obpa3om, Npu oLieHKe AaHHbIX FeHOTOKCUYHOCTI BaXKHO YYeCTb BCe TOKCUKONOrnyeckue uremaTo-
nornyeckune pesynbTtathl (TpuMedaHue 15). Henpamble adpdekTbl, CBA3AHHBIE C TOKCUKONOrM4eCKUMUN U3MeHe-
HUSIMW, MOTYT UMeTb pe3epB 6e30MacHOCTU N He ABNATLCA KMHUYECKU 3HaYUMbIMMK.
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5.4 Crtpateruun nocnen.ylomeﬁ pa3p360TKVI npu nonyvyeHUun NONOXUTENbHbLIX pe3ynbTaToB

5.4.1 INocnedyrouast paboma no pesynbmamam ucnbimaHul e Kilemkax MiieKonumarnuux

invitro

B cneayoweM obcyxaeHnn npeacTasneHbl oTpyuuatenbHble pesynbTaTthl TecTa 3Mca Ha 6akTepuans-
Hble MyTauun.

5.4.1.1 Tocnedyrouue MexaHucmuyeckue/in vivo ucrieimaHus

B cnyyae HepocTaTouHoro o6bema uMHdbopmMaumm o6 OTCYTCTBUM akTyanbHOCTU pekoMeHAOoBaHHbIe
nocneayowme UCnblTaHWUs NP NONOXUTENBHOM pe3ynbTaTe aHanuaa Ha KneTkax MnekonuTarLmx Heobxoau-
MbI AS151 MOSNTYYEHUA 3KCNepUMeHTanbHbIX pesynbTaTos B AOMONHUTENbHLIX UCCReA0BaHUNA in Vitro (CM. | HUXe)
unu 3a cyeT NpoBeAeHNst ABYX COOTBETCTBYIOLLIMX aHANMU30B in vivo (CM. NYHKT ii HWXe) cneaytowmmM obpasom:

i. MexaHucTuueckas nHgpopMauus, KoTopasi cBuaeTenbCTBYET 06 OTCYTCTBUN COBOKYNHOCTU AaHHBIX 06
OTCYTCTBUM aKTyasnbHOW reHOTOKCUYHOCTY in vifro, Hanpumep, AaHHbIe O TOM, YTO UCMbITYeMOe BELECTBO,
uHayumMpyloulee XpomMocomHbele abeppauuu unu mytaumm B MLA, He noBpexpaet AHK (Hanpumep, apyrue
oTpvuaTtenbHble pe3ynbTaTkl UcnbiTaHuin MyTauuu/nospexaeHus AHK B gononHeHue k TecTy Qimca; CTpyk-
TYpHbIe acnekThl), NIM60 uMeeTcs CBUAETENLCTBO HENPSIMOro MexaHU3ma, KOTopbid MoXeT BbiTb HeakTyarb-
HbIM in Vivo unu nMeTb NOpPoroBoe 3HadeHue (Harpumep, nogasneHue cuHtesa AHK, peakTnBHbIn Kucnopog,
npoAyLMpyeMblil TONbKO B BLICOKUX KOHUeHTpauusix) (Galloway et al., 1998; Scott et al., 1991; Miiller and
Kasper, 2000). CxoaHble uccnegoBaHust MOryT UCMNONb30BaTLCA AN Nocneayowero aHannsa rnosiokuTerb-
HbIX pe3ynbLTaToB B MUKpOsifepHor npobe in vitro, nubo B AaHHOM cry4yae CBUAETeNbCTRA BKITHOYa0T U3BECT-
HbI MEXaHU3M, YKa3blBaOLMA Ha MOTepo XpoMocoM/aHeynnonauntio NMbo aKcnepuMeHTbl Mo oKpallBaHWUIo
LeHTpoMepoB (NpumedaHue 17), nogTeepXaaloLue BoinageHne XpoMocoMbl. Monunnougus — 4acTo BCTpe-
YaeMblin pe3ynbTaT aHanM3oB XPOMOCOMHLIX abeppauui in vitro. HecMOTpsa Ha TO, YTO aHeyreHbl CNoco6HbI K
WHAYKL MU NONUNAoNANN, TONBKO NOMUNIIONANS He ykasbiBaeT Ha aHeYreHHbI NoTeHUUan u MoXeT cBuaeTenb-
CTBOBaTb 00 OTKMOHEHWWN KIETOYHOMO LMKIIa, U Takke YacTo XapaKTepusyeTcs pOCTOM LIUTOTOKCUYHOCTU. B
cnyyae nonuniougumn B 0TCYTCTBUE CTPYKTYPHOM XPOMOCOMHOW NONOMKU B aHanuse in vitro

ii. AHanorvyHble UccrnegoBaHUs MOTYT UCMONb30BaTLCA A1 OTCNEXUBAHUS MOMOXUTENBHOTO pesyrib-
TaTa MUKPOSIAEPHOro aHanusa in vitro nn B 3TOM criyyae UMeroTCs CBUAeTeNbCTBA, BKIoYaloLne U3BeCTHbIN
MeXaHN3M BbISIBMEHNS XPOMOCOMHO MONOMKW/aHeynnouaun nubo akcnepuMeHThbl No okpalunBaHuio (npume-
YaHue 17). MNpn npoBeaeHn nccneaoBaHnin XpOMOCOMHbIX abeppaunii in vitro YacTto obHapyxuBaeTca NonNun-
nonams. XoTsi aHeyreHbl crnocobHbl MHAYLMPOBaTb nonunrionanto, cama no cebe oHa He ykasbiBaeT Ha
aHeyreHHbl NoTeHLMarn 1 MOXeT NONPOCTY CBMAETENMbCTBOBATL O HAPYLUEHUWN KNeTOYHOro UuKna, Npu aTom ee
4acTo accoLMUPYIOT C POCTOM LIUTOTOKCUYHOCTW. B cnyyae nonunronamnm, HoO NpuU OTCYTCTBUU CTPYKTYPHBIX
XPOMOCOMHbIX NOSTOMOK B aHanuse in vitro, Kak npaBuno, oTpuuaTenbHbli pe3ynbTaT MUKposaepHo Npobbl
in vivo, Npyn ycnoBuUU COOTBETCTBYHOLLEro BO3OENCTBUSA, AaeT AoCTaTovHoe nogTBepXaeHue OTCYTCTBUSA
noTeHUmana nHAyKLUM aHeynnougmu.

iii. Ecnu BblleykasaHHaa MexaHUcTUYeckas UHopMaLUnsa U COBOKYNHOCTb UMEOLUXCA AaHHBIX noa-
TBEPXKOAeT OTCYTCTBUE MEHOTOKCUYHOCTU, ANsi NOATBEPXKAEHUA OTCYTCTBUSA rEHOTOKCUYECKON aKTUBHOCTU
NCNONb3YyT NALWL OANH aHanus in vivo, NpU YCNoBUM COOTBETCTBYOLEro Bo3gencTeuns. Kak npasuno, pevb
naeT o LMToreHeTMYeCcKoM aHanuse, a MUKposiAepHbI aHarnus in vivo Ncnonb3ayoT AN AanbHe ALMX aHann3os
XPOMOCOMHbBIX MOSIOMOK.

Mpu OTCYTCTBUN AOCTATOYHBIX AAaHHBLIX UMW MEXaHUCTUYECKON MHopMaLMn ANst UCKIIOYEHUs COOTBE-
TCTBYOLLLEro reHOTOKCUYEeCKOro NoTeHuMana, obblMHO NPOBOANAT ABa UCMLITAHWSA in ViV C COOTBETCTBYIOLLUMN
KOHEUYHbIMW TOYKAMW U B COOTBETCTBYHIOLLMX TKaHsSIX (0BbIYHO ABEe pasnunyHble TKaHW) ¢ Lenblo A0CTUYbL AocTa-
TOYHOW CTEeNeHN BO3AENCTBUA B Moaensax in vivo.

Inéo

iv. TpoBoasTCcA ABa COOTBETCTBYIOLWMX aHanNN3a in vivo ¢ UCMOMb30BaHNEM pPasHbIX TKaHeWn 1 NoATBep-
XOaroLWnx cTeneHb BO3AENCTBUSA.

Takum oBpasom, oTpuLaTenbHble pesyfbTaThl COOTBETCTBYIOWMX aHanu3oB in vivo ¢ 4OCTaTOYHbIM
060CHOBaHMEM U3MEPSIEMBIX KOHEYHBIX TOYEK 1 MOATBEPXKAEHNEM CTeneHn Bo3AencTeus (cM. pasgen 4.4.1)
cunTaroTCa 40CTaTOYHBIMU ANA NoATBEPXKAEHUSA OTCYTCTBUSI 3HAYNTEbHOIO FreHOTOKCUYECKOro prcka.

Mpumeyvyarnue 17

[nsa mozo, Ymobki orpedenums, 8ni3gaHa nu MUKposOepHas UHOYKUUSA 8 riepsyro oyepedb rnomepell XpoMOCOMb!
nubo nonomMkol XpOMOCOMBI, MUKposiOpa moaym 6bimb OKkpawieHs! in vitro nubo in vivo 88 yecmaHo8neHus Hanuqus yeH-
mpomepos, Harpumep, 8 pamkax aHanu3sa gryopecyeHmuodl subpudusayuu in situ (FISH) ¢ 3ondamu k nocnedosamers-
Hoemsam [HK e ueHmpomepHoMm yyacmke, nubo MeYeHbiM anmumenom K benkam, codepxalium kuHemoxopy. Ecnu
6onsLuHemMeo UHBYLUPOBaHHbLIX MUKPOsiOep codepxxam UeHmpomepsbl, 3mo ceudemenscmeyem 06 ympame XpOMOCOMb!
(cnedyem yyecmb, Ymo Oaxke mowHbie 3061 mpyboYeK, makue Kak KONXuyuH u auHbnacmuH, npolyyupyrom KUuHemo-
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XOP-10110KUMernbHbIe MUkposidpa He 8 100 %, a yawe 8 70—80 % u 78NSATCS OCHOBHLIMW aHEYyreHaMm Ansi OLLEHKN pUc-
Ka). AnbTepHaTMBHbIN NOAXOA 3aknoyaeTcsl B NPOBEAeHWN aHanuaa in vifro unu in vivo cmpykmypHeix abeppayull 8
Memadpase. B cnyqae ompuyamensHo20 pe3ynbmama MOXHO rpednonoxume, 4mo uHOyKyus Mukposdep cesasaHa ¢
ympamou XpoOMOCOM.

5.4.1.2 [fansHelwue aHanu3ssl rocrie rnoydeHust nonoxumensHo20 pesyfbmama aHanu3sa in vitro, e
3asucumocmu om akmusayuu S9

B cnyyvae, korga nonoxurensHble pesynbTaTthl Habno4arTCs TOMLKO B NPUCYTCTBUN CUCTEMBI aKTUBa-
unn S9, BHavarne crnegyeT NoATBEPAUTb, YTO 3TOT Pe3yribTaT AOCTUIHYT TOMbKO BCrieAcTBNe MeTabonm4eckon
aKkTUBaLMK, a He MHbIX Pasnu4ui B yCNOBUAX (Hanpumep, HU3KUA YPOBEHb UMM OTCYTCTBUE CbIBOPOTKA B MUKCE
S91>10 % cbIBOPOTKN B HEAKTUBUPOBAHHbLIX KyNbTypax). B aToMm cnydae cTpaTerus nocneayowmnx UCrbITaHni
HanpasneHa Ha onpegerieHne COOTBETCTBUA PE3YbTaTOB UCCeA0BaHUMI in Vitro yCroBusaMm in vivo N rnasHbIM
obpa3som ByaeT onnpaTtbcs Ha pesynbTaThl aHaNM30B in vivo B nedeHn (npumedanue 18).

lTpumevyaHuel8

CmaHdapmeHbili uHOYUUpOBaHHbIT MUukc S9 umeem 60516e 8bICOKUE 803MOXHOCMU K akmusayuu, yem S9 yerioseka,
npu 2Mom 8 Hem omcymemayem criocobHocmb K 0emokcughukayuu 8o 8mopoli chase, 3a UCKIIOYEHUEeM cilyyaes 8030edl-
cmeus crieyugudeckux Kkoghakmopos. Kpome moeo, Hecrieyuguyeckas akmusayuss MoXxem 803HUKHYmMb in vitro npu
8bICOKUX KOHUeHmpauusx cybempama (cm. Kirkland et al., 2007). lNoneaHsiMu Mo2ym oKa3ambCs UCTbIMaHusi 2eHOMOK-
cuyHocmu S9 yeroseka nubo dpyaux periesaHMHbIX cucmem akmusauyuu. AHanus npogurnsa memabonumos 8 pamkax
ucrsimaHull 2eHOMOKCUYHOCMU 10 CPaBHEHUIO C U386CMHbIMU rnpoguismu memabonumos 8 GoKnuHuYeckom eude (nubo
8 HeuHOyLUpOoBaHHbIX MUKpocomax nubo zenamoyumax, nubo in vivo) unu é npenapamax, rMofy4YeHHbIX Om Yyesoeeka,
marke MoXem rnomMoyk ornpedenums akmyanbHocme pesynbsmamos ucnsimarus (Ku et al., 2007), a nocnedyroujue uccre-
008aHUS CKOHUEHMPUPYoMcs Ha uccnedosaHUsIX 8 MeYeHu in vivo. Bewecmso, 85151 Komopozo bbinu ocmuaHymbl 110110~
XKumenbHbie pedynbmamei in vitro 0na S9, Mo2ym He 8b13bi8amb 26HOMOKCUYHOCMU in Vivo, NocKonsKy memabonum He
hopmupyemcs, hopmMupyemcs 8 O4eHb Marbix Konudyecmeax nubo memabonuyecku demokcucghuyuposan, nubo bbicmpo
8bigodumcs, ymo caudemenscmayem 06 omcymemeuu pucka in vivo.

5.4.2 [JanbHelwue aHanu3bl 8 ciyyae NonoxumenbHol MUkposdepHol npobbl in vivo

B cnyyae yBennyeHus yncna mukposaep in vivo cneayet NpoBeCTU OLEHKY BCEX TOKCUKOMOrMYecKnx gaH-
HbIX A4 yCTaHOBNEHNA BEPOATHOCTU TOTO, YTO OCHOBHOWN HpM‘-MHOﬁ unnu conyTcreyrownum CbaKTopOM MOXeT
6bITb HereHoTokcnyecknin acddpekT (npumevanue 15). B cnyyae Hecneundudecknx acddekToB HapyweHus
apuTpONoa3a Unn puanonorum (Hanpumep, runo/runeptepmMust) 6onee LenecoobpasHbIM MOXET CTaTb aHaNu3
XPOMOCOMHbIX abeppauuii in vivo. MNpy Noao3peHnn Ha «pearbHbIA» POCT crieqyeT UCMOoNb30BaTh CTpaTeru,
rokasbiBaroLLMe Ha 06y CrNoBMEHHOCTL poCTa BbiNageHneM NMbo nonomkoil xpomocom (Npumedarme 17). Ume-
HOTCA CBMAETeNbCTBAa TOro, YTO NHOYKLMA aHeynnonaun, Hanpumep BepeTeHHbIMU 9aaMu, NpUBOANUT K Henun-
HelHoMy acbdrekTy fo3bl. CneaoBaTensHO, BOSMOXHO YCTAHOBUTL MOPOTOBYHO KOHLIEHTPaLUIO, HKE KOTOPOW
He npegnonaraeTcsl BbiNageHUA XPOMOCOM, U YCTaHOBUTb Hanuuuve COOTBETCTBYOLLEro koaddpuuneHTta
Hage>XHOCTWN, Mo CpaBHEHUIO C KIMTMHUYECKUMUN KOHLIeHTpaLUsSIMU.

Takum o6pa3oM, OLleHKa reHOTOKCUYeCKOoro noTeHumuana BellecTsa AofKHa YYUThIBaTb BCHO COBOKYI-
HOCTb MOMYyYeHHbIX AaHHBIX U YYUTBIBAET NOSb3Y U OrpaHN4eHNA aHanusoB in vitro n in vivo.

5.5 I'locne.qy}ou.wlﬁ aHanuns reHoTOKCU4HOCTU NPUMEHUTEeNbHO K pe3ynbTaTamM onyxoneBoro
pocTaB 6uornornyeckom aHanuse KaHUEepOreHHOCTU

[ononHntenbHble aHanuabl reHOTOKCUMHOCTU B COOTBETCTBYIOLLMX MOAENSAX MOTYT NpOoBOAUTLCSA ANS
BelLleCTB, MOKa3aBLUMX OTpULATEbHBIN pe3ynbTaT B paMmkax cTaHAapTHon baTapeun TecToB, HO MPU 3TOM Noka-
3aBLUMX OMyXONeBblA POCT B BMOMOrMYECKUX aHanmsax KaHUueporeHHOCTU MpU HedoCTaTOuHOCTU cBuAe-
TeNbCTB, NoATBEePKAAOLNX HEreHOTOKCUYECKUIA MeXaHN3M pasBUTUS onyxonu. Ytobbl nyylue noHATb cnocob
AeNCTBUSA, AONOMHUTENbHBIE aHan13bl MOTyT BKIlOYaTb MOAMMULMPOBaHHbBIE YCIIOBUSt METabonMyeckon akTu-
BaLnn B UCTIbITAHWUSAX in Vitro UNn BKItoYaTb aHanusbl in vivo ¢ Lenbio onpeaeneHns reHeTM4ecKoro nospexaie-
HW$ B LieneBbIX opraHax onyxonu, Hanpumep, aHanus paspsiea HuTen JHK (Hanpumep, koMe THbIR aHanun3 Moo
aHanMs MeToAoM LWenoYHon anouun), aHanus UDS B neueHun, aHann3 koBaneHTHoro cesasbisaHusa AHK (Hanpu-
Mep, € nocreaytowen MeTkoin 32P), MHAYKUMS MyTaLMii B TpaHCreHax Nubo MonekynspHas xapakrepuctuka
reHeTU4eckux M3MeHeHNn reHoB, CBA3aHHbIX ¢ onyxorblo (Kasper et al., 2007).

6 TepMMHbI

Appykr OHK (DNA adduct) [MpogyKT KOBaNeHTHOro CBA3bIBAHUA XMMU4eckoro BewecTtea ¢ [HK

Ananu3 [OHK wmeTogom wernoqHow | Cw. ananus paspbiga Humel QHK
antoumm (Alkaline elution assay)
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AHaNnW3 eAVHUYHON KNETKN MeTOogoM
renb-anekTpodopesa
(Single Cell Gel Electrophoresis assay)

KomeTt-ananms. Cm. ananu3s paspsiea Humet QHK

Ananus paspbiea Huten [HK
(DNA strand break test)

LLlenounas o6paboTka, NO3BoNsOWas KOHBEPTUPOBATL HEKOTOPbLIE TUMLI NO-
BpexaeHun [IHK B paspbiBbl HUTEN, KOTOPbIE MOTYT GbITh ONpegeneHsl MeTo-
JOM LLENOYHOIO 3MIOUMPOBAaHUS C U3MEPEHNEM CKOPOCTU NPOXOXAEHNA Yepes
(pUnbTP N NpY NOMOLLY aHANMU3a €AWHNUYHON KNEeTKN METOAOM renb-3nek-
Tpodope3a NGO KOMETHOro aHanu3a {Npu KOTOPOM KNETKW, NOMELLEeHHbIE B
TOHKWW CIOK Fersi HA CTeKNa MUKPOCKONa, NOABEPraloT BO3AENCTBUIO SNEK-
TPUYECKOro Toka, 3actaensiowero 6onee kopotkne ydactkm AHK murpupo-
BaTb M3 sApa B «XBOCT KOMeTbl»). CteneHb murpaummn [OHK wnsmepsiot
BU3yanbHO NO4 MUKPOCKOMOM Ha OKPALWEHHbIX KNeTKax

Axeynnongus (Aneuploidy)

UucnoBoe OTKIIOHEHWE MOZANbHOrO Yncna XPOMOCOM B KNEeTKe unu B opra-
HUu3mMme

BbKMBaEMOCTb (B KOHTEKCTE UCMbITa-
HUIA MyTareHHOCTH)

(Survival (in the
mutagenicity testing))

context of

[lonsi >KMBbIX KNETOK Cpean MepTBbIX, 0GbIYHO onpeaensemas nyTem okpalm-
BaHUsI U METOAOM NOACYETA KONOHWUIM NO UCTEHEHUN ONPEAENEHHOTO UHTEp-
Barna BpeMeHu

eHeTMYeckasn KoHeYHas To4ka

TOuHbIA TMN NMGO KNACC rEHETUHECKOTO U3MEHEHUs (Hanpumep, reHeTnyec-

(Genetic endpoint) KMX MyTauum, XpOMOCOMHbIX abeppauun, paspbiBa Huten [HK, penapauvm
OHK, dhopmmposanua agaykta AHK v 1. a.)

[eHOTOKCUYHOCTL LWnpokuii TEPMUH, OTHOCALWMICA K NMIOBOMY BPEAHOMY M3MEHEHMNIO TeHeTU-

{Genotoxicity) 4eCKOro marepuana, He3aBUCMMO OT MEeXaHU3Ma UHAYKLUWUN JAHHOMO N3MEHe-

HUA

3ameHa OCHOBaHUs
(Base substitution)

3ameHa ogHoro n 6onee 0CHOBaHWIN B HYKNEOTUAHOW NOCNEAOBATENbHOCTU.
37O MOXET NPUBECTU K U3MeHeHnto benka

Knactoren (Clastogen)

BeuwecTteo, NnpuBoAswee K CTPYKTYPHOW MOMOMKE XPOMOCOM, O6bIMHO onpe-
AensieMoe MeToAO0M CBETOBOW MUKPOCKONUN

KneTto4Hasi nponudepaums
(Cell proliferation)

CnocoGHOCTL KNETOK K AeNeHNto n (hopMMPOBaHNIO AOYEPHNUX KNETOK

KomeT-aHanua (Comet assay)

CM. aHanus rosiomok Humet [HK

KoHproeHTHOCTb KynbTypbl
(Culture confluency)

KonuyecteBeHHOe onpeaeneHne NMNOTHOCTU KIETOK B KyNbType METOA0M BU-
3yanbHOW MHCNEKL MU

Mwukposigpo (Micronucleus)

OnemeHT KneTku, cogepxxawmm Hykneaprnyto [IHK. Ona moxeT cogepxatb Le-
Nylo Xpomocomy N0 CrioMaHHylo LEeHTpUYecKylo, nnbo aueHTpUYecKylo

4acTb XpOMOCOMbI

MuToTU4eckUin uHAEKC
(Mitotic index)

MpoLeHT KIETOK B PasHbIX CTaAUSIX MUTO3a cpeay KeTOK, He HAaXOASILLMXCS B
MuTo3e (MHTepdase) B Npenapare (CTEKNo)

MyTauwus rena
(Gene mutation)

Onpepenvmoe HeobpaTMOe N3MEHEHUE OOHOIO reHa NGO ero perynupyto-
WMX nocregoBaTenbHOCTeN. 3MeHeHna MoryT npeacTaBnsiTb coBon To4eu-
Hble MyTaLuu, BCTaBku Nnbo aeneuun

MyTauwnsi co caBUroMm pamkm
(Frameshift mutation)

MyTauus (M3amMeHeHVe reHeTNYecKoro koga), Npy KOTOPOW OAHO OCHOBaHWe
WU ABa coceHMX OCHOBaHusi AobaensitoTcs (BcTpaveatTes) ninbo yaansaoT-
CS1 U3 HYKIEOTUAHOW NOCNeA0oBaTENbHOCTU reHa. OTO MOXET NpUBecTH K 06-
pasoBaHnio N3MEHEHHOro NGO NpoLeccUpoBaHHOro Genka

OOP (oTHOCMTEnNbHbIM OGWMK POCT)
(RTG (relative total growth))

HaHHbI napameTp OLEHKW LMTOTOKCUYHOCTM YUYWUTHLIBAET OTHOCUTENbHbIN
POCT cycneH3nm (Ha OCHOBaHWM NOTEPM KNETOK M pocTa KeToK ¢ Havana ne-
YeHWs 4O BTOPOrO AHSA NOCMNE OKOHYaHUSI Tepanmun), YMHOXEHHBI Ha OTHOCH-
TENbHYI0 3MMEKTMBHOCTE MOCEBA Ha 3Tane KIOHWPOBaHWS MYyTaHTHOO
KBaHTMPOBaHWs

Mnasmuga (Plasmid)

"eHeTUYeCKMI 3NEMEHT B AOMONHEHNE K HOpManbHOMY GakTeprarnsHoOMy re-
Homy. [nasmmaa MoxeT ObITb BKIIOYEHa B XPOMOCOMY-XO35IMH NGO MOXeT
ObITb CHOPMUPOBAH IKCTPAXPOMOCOMHBIN SMTEMEHT

Monvnnoungus (Polyploidy)

UuncnoBoe OTKITOHEHUE MOZANBHOIO YMCria XPOMOCOM B KINeTke ¢ npubnunau-
TENbHO KPaTKMM YBENMYEHUEM TranfovwgHoro 4ucrna. 3Hgopepynivka-
uma — 310 Mopdponorndeckas dopma  nonunIonguu, nNpu - KOTOPOW
XPOMOCOMHbIE Napbl CBsidaHbl B MeTadase B BUAE «AUNIIOXPOMOCOM»
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MonnxpoMaTu4eckun apuTpoLmnT
(Polychromatic erythrocyte)

Heapenbiii SpuTpOLMT B NPOMEXYTOYHON CTaAuN pasBuTUs, coaepKalumi pu-
60COMBI, KOTOPLIV MOXHO OTINMYUTE OT 3perbIX HOPMOXPOMAaTUUYECKNX SPUTPO-
umToB (6e3 pubocom) no okpawwmeaHuio NsTeH PHK

PaspbiB Hutenn OHK
(DNA strand breaks)

PacwenneHne ogHon unu geonHon Hutn JHK

PekombBuHauusi (Recombination)

Monowmka n c6anaHcmpoBaHHoe NMMbBo HecbGanaHCcMpoBaHHOE BOCCOEANHEHNE
OHK

PenapatuBHbin cnHTes JHK
(PCO (Unscheduled DNA synthesis
(UDS))

CunHtes OHK, nponcxogsawum Ha onpegeneHHon CTaammn KNeTOuHOro LMKna,
Kpome S-thasbl, B oTBeT Ha noBpexaeHue [IHK. Kak npaBuno, OH CBsI3aH C 9KC-
LUn3anoHHoM penapaumen JHK

Penapauusa OHK
(DNA repair)

PekoHcTpyKumsa opurmHansHon nocnegoeatensHoctn AHK nocne noepexae-
Hus OHK

ToueuHsle MyTauum (Point mutations)

M3meHeHns reHeTu4eckoro koga, obbluHO OrpaHUYMBaemble egUHCTBEHHON
napovi ocHoBaHusa OHK

TpaHcreH (Transgene)

OK30reHHbIN UMK YyXXEePOAHbIN reH, BCTPOEHHbIA B reHOM COMaTUYECKUX UIKn
3apoAblLLEBbLIX KNETOK

YaBoeHve nonynaunnm nnn pocT Kynb-

Typbl
(Population doubling or culture growth)

MOoXHO paccumTaTb pasHbiMM cnocobamu, Hanpumep: YABoeHUe nonynsauum
(PD) = norapucm COOTHOWEHMS KOHeYHOro konmdvectea (N) v HavansHoro
(ncxogHoro) konuyecTBa (Xo), pasaeneHHbln Ha norapugm 2. Takum obpa-
3om: PD = [log(N, Xo)], log 2

LleHTpomep/knHeToxop
(Centromere/kinetochore)

CTPYKTYpbl B XPOMOCOMaX, OTBEYAIOLME 38 CBA3L CECTPUHCKMX XpoMaTui u
NpucoeavHeHe HUTEW BepeTeHa, NepemMeLLalowmx JoYepHUE XpOMOCOMbI K
nontocam 1 o6ecneunBatoLLMX BKMNIOUYEHWE B AOYepHUe sapa

LintoreHeTuyeckuin aHanmsa
(Cytogenetic evaluation)

AHanMa XpOMOCOMHBIX CTPYKTYp B MUTO3€ MNU Meiio3e MeTOLOM CBETOBOM
MMUKPOCKOMMUW UITU MUKPOSAEPHOro aHanunaa

UuncrnoBble XPOMOCOMHbIE U3MEHEHUS
(Numerical chromosome changes)

Konn4ecTteo XpoMOCOM, OTIINYHOE OT OPUIMHANBHOMO raniongHoOro Unu aun-
nonaHoro Ha6opa XPOMOCOM, ONA KNeTOYHbIX JIMHWIA YUCINO XPOMOCOM, OTNNY-
HO€e OT MoAanbHOro XpOMOCOMHOIo Ha60pa

OhPeKTMBHOCTE KITOHNPOBAHWSA
(Cloning efficiency)

CnocoBHOCTb eAVHUYHBIX KIIETOK K hopMMpoBaHuio knoHoB. O6bIuHO onpeae-
NS0T NOCHe BbiCeBaHWUSI HEBOIBLLIOTO KONUYECTBa KNETOK B COOTBETCTBYIO-
WEen cpeae
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