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NMpegucnoeune

Llen, OCHOBHBLIE NPWHUMNE d OCHOBHMOR NOPAOSK NPOREOEHAA paGoT no Memrocy apoTBeHHOR
cTaHgapThaayry  yoTadoeneds B FTOCT 1.0-92 aMesroccygaporeaedsas cUcTEMa  CTAHOAPTHIALNMM,
OCHOBHEIR NoMoMeHnAs |1 FNOCT 1.2-2009 «MexrocynapcTEeHHAA CHCTEME CTaHapTHIaUMH. CTaHgapTel
MEMIOCYOARCTEEHHEE, NPABHNG, DEECMEHZaUMK MO MEMICCYJAPCTEEHHOR cTaHgapTwaaywd. [Npaewna
paspabo T, NPAHATHR, OGHCBNEHHA 1 OTMEHS

CeegeHda o cTaHQAPTS

1 NOOANOTOBNEH depepanevbiy rOCyJapcTREHHEM YHUTADHBEIM NREeOnpHATHEM «BoRpoCcdoEAid
HAYHHO-MCCNeqOBATENECEWA LEaHTE CTAHOADTHIAUMN, HHEODMALKMKA 1 CepTHHDMKALMA ChIDLA, MATEDHANOE
W pewecTes ($YT «BHULCMBx» )

TaxHWIeckdM KOMUTETOM No cTadjapTd3addd Me 339 «BeacnacHocTe ChipbH, MATEQRHUANOE M
aaecTey MegepansHoro aredTCTES No TEXHWYECKOMY DeryNADoRAHWI0 1 METRONCT MK

2 BHECEH TenepankHeiid ar@nTCTEOM NO TEXHWYECKOMY PEMYNKPOBAHKID W METPONOIHH

3 NMPHAHAT MesrocydapCcTREHHEIM COBETOM MO CTAHOAPTAIAUMK, METDONOMMW W cepThdukaummk
(mpoTokon oT 30 uMas 2014 r. Ne 67-M)

33 NpWHATHE CTaHJapTa NPOronocoaand:

KpaTkoe Kog cTpame no ME ﬁnmamewnﬁ HAMBAEHOBAHKHE
HAWM EHOB3H HE (MCD 3166) 004 = HAUWOIHAMNBHOMD Oprada no
CTRane mo MK a7 CTaHgapTHIAWHK
(MCO 3166) 004 — 07
Asepbanasa AZ AacTaMgapT
ApMEHAA A BMHIK0HOMH A PecnyGnves ApneHina
Benapyce BY MccranwgapT Pecnybnudid Benapyce
KazaxcTau KZ MocctawgapT PecnyGndid Kaaaxcrtau
KHpriana K KulpresctalaapT
Mongosa MD Monooea-CraswpapT
PoccuA FL Pocctangapt
TagsMEHCTaH Td TanHuKcTasnapT
TyprMeHMCTaN T TypreHcTaHgapTNApk
WabeEncTaM Uz Yacradnapt
YEpaMHa LA DenapTameHT TEXHHHECROND PerynvpoBaHiia
MusagomomToRr

4 HacToAWMA CTaHgapT AOEHTHYEH MeXdyHapoaHony qokyKenty OECD Test MNe 4872010 In Vitro
Mammalian Cell Micronucleus Test (O3CP, Tecr Ne 4872000 cMuepoAgepHeid TECT WA KNETHax
MANEKONATIOWHN in vitros).

Mepeacg c aHrMWACKOrS A3sKa (en).

CTenees COOTRETCTEMA — waeHT4HanA (I0T)

5 MNpueazon PegepaleHOrs aredTcTea No TEXHWHECKOMY PEryNHpOBaHWD M METROoNorid o1 29
ceHTAGpA 2014 r. Ne 1233-cT MexrocynapcTeeMHbid cTaupapt NOCT 32635—2014 prenev B OelcTEWE B
KAYECTEE HALMOHANEHOND CTakaapTa Pocoyibokoil Deaepauri ¢ 1 Wioda 2015 T.

& BEEAEH BMNEPBELIE
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HMughopwauus of U3MEHEHUAY K HICMOAWEMY Smasdaomy nyBnokyamcs 8 awe200H oM uHODMEnunHHoM
FHAZMENS «HAYUWIHANLHSE CMARJEQMSEL, 8 MEKCTT WIMEHEHUED U MINDSE0E — 8 SNEMECAYHOM LHERODMELLIOHRDAM
yRAMENS sHauuoHamsHEe cmardapmsy. B cimywas mepecomps (3amensl] Ly ampessl SECMOAWesn cmanrdapma
coamaamomeyrgss  pesdomneHes  Gpdem  onpBnukosaHn 8@ ENEMECRYRONM  UODMSLUOHROM | WRaZamans
sHayuoHame e cmaqrdapmsy. CopmesmomayoilEs UHPODMEUUS, yaeiiaqUls U Mescomel DAZMEWEHImcH marweg
8 WHIPODMEUUOHNDD CUCIMEMS 0Oless nombsogasyr — Ha Sduguansron caldme DedepamsHosn azemmomes no
MEXHUNECKOMY PESPNLUDOSSHIN U MEMPOnDany 8 cemu Hameprem

E CranpgapTuHdopm, 2015

B Pocoudckod Peiepadii HACcTORWWA CTAHOADRT He MOWET ObiTe NONHOCTEID WM H3CTHYHO

BOCTIDOMABEAEH, THPAMMPOBAH M PACNDOCTRAHEH B KAYECTEE oPUUWMANEHOND WagaHda Ges paapeleHna
DE0epanEHorg areHTCTES Mo TEXHUHECHOMY DEryTHPOBAHWIO 1 METROIONAW

]
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BeeneHWe

MukpoagepHs=ia Tect n wire (MAT) — METOO OUEHIEA TEHOTOKCHYHOCTH N0 BRIABNEHWIO MUKpOALED B
UKTONNA3ME WHTepMazHelx  wnetok. MekpoAagpa smoryT oSpaicfbi@aTe auedTpr-Eeckde parMedTe
KPOMOCOM (T.B. C OTCYTCTEMEM LUEHTROMEDE!) MMM UENEIE XPOMOCOMEl, KOTODEIE HEe cnocobHel MUIPMEoRATE
B NOMoCan Ha CTadMK asadaisl KNeTouHoro geneHna. MeTog oUeHHBAET ENacTOreHHyIo H aHeyTeHHYH
AKTHEHOCTE XMMHYECKHE BEWECTE [2, 3] B KNETKax, KOTOPRE NPOXOOAT KNETOYHOE QENeHHe B0 BLEMA W
NoOCNE IKCNCIMUMKM WMCCHedyesoro pewecTea. JanHoe pyKOBOOCTED KACAeToA MCNoNmad@aHHa NpoTOoKONoE
B3 WMK C NPUARMEHEHHEM MHMAGKUTODA aKTHH NONMMepass yuroxonaznHa B (UXE). JoGapnesde LUXE nepen
HIYHAEMEIM MATOIOM NOABSNAET WOAEHTHHUWMDOEATE W NECBOARTE aHANHI HacToTel MUEPOAISD B KNETHAX,
EOTOPRIE NPOWNA OOMH MATOS, T TEKWE KNETEW AByaaepHe: [4, 5], 3T0 pyKoROOCTED TAKKE JA8T OndcaHHe
nooTtokona Gea GRoEa UWUTOKMHEIA NPH YENOoBWW  HAMKHAA SaHHLIX, Y970 SHaNHIMpyesan  KneToqHan
NONYNALKMA MATOTHYECKA aKTHBHA.

B AononHHesdd K dcnoneosadue MAT ona  WoedTuWEaLdn  MHIYUWPYIoWKY  MEKposgpa
XAMHHECHAX BEWECTE, LWTORAHEIHEIA DNOK, HMMYHOXKEMHYECKOE MEYEHHE KMHETOXGEOE KW MMEDKOHIALMA
C UEHTPOMEDHBIMIWTENOMERHEIK AoHdamk {DnyopecuyenTHan rvbpuguaadna in situ (FISH) nosponasoTt
NOMYHATE WHROPMALHEDY N0 MEXAHHIMAM XDOMOCOMHEY HARYLWEHHR 11 obpasopaqdA MukpoAgep 6, 7, & 9,
10, 11, 12, 13, 14, 15, 16, 17]. MNpousaypel MEYSHRE W TMEPKOMIALMIA MOMHO ACNONEIOEATE B CNY4any,
KOrOE WMEETCA NoBslWwenke oDpaicEadvA MUERDAOED K HCCNESOBEATENE XO4ET BHACHKTE, ABMASTCA MK 2TO
BOADACTAHME DEIYNETATOM KNACTOMEHHBIX WHNA AHEYTEHHEX COTETHA.

MukpoAgpa NpeacTasnanT cobod HApYLWEeHMA XPOMOCOM, KOTORLIE NepelakToA OYepHUM KNeTKaM,
Torga sak ateppauki XpoMOCOM, aHaNAIMPYeMoie B mMeTadadHelx KNeTEax, MolyT He Nepedasatkch.
MNockoneey BLIRENEHWE MUKPOAQED B UHTEpgalHbE KNETRax JoCTaTouHD ODLeKTHBHO, COTRYOHMHKAM
naboparopdi HEoGXoQKMD ONDEGENKTE NDOWNE WM HE MPOWLNE KNETED KNETOMHOE JENEHAE W KK MHOMD
KNETOK COOepMHT MAkposapa. B peayneTaTe adanda npenaparss npoaoguTcs OTHOCHTENEHS DeCTpOo M
SOHET GblTe AETOMATHAMPORAH. Ha NpakTHKE 3TO NOIBONAET aHANKAMDOBATE TRICAYM, & HE COTHH, KNETOK
HA JKCNEPUMEHTANGHYHY TOYKY, YBENWHWEAA Cuny wmetoda. Haskosey, DocKoNbKY MUEDoAGRa  saoryT
0EpalnELIBATE OTCTABLWME XPOMOCOME, BOAHHKSET BOIMOMHOCTE BLIABNATL AMEHTb, WHOYUMPYIOWHE
AHEYNNOWAKID, YTO TEYAHO CUEHHBATE B CTAHIAPTHOM TECTE Ha XpOMOCOMHES abeppauud, [Hanpumep,
Pyropogetes OECD 473 [18]). Ograko MAT He noagonseT BLABNATE BEWECTES, WHOYUWDYIOWWE
NENWNNCHUAAKD, 0T BEWECTE, KOTOPRIE MHEYUHUPYIOT KNaBcTOreHHOCTE, Bes CneuqansHbly METOOKE, TAKWME KAk
FISH.

MAT -~ aenaerca meTogom in vilne, KOTOPEIA NPOBCOMTCA Ha KYNLTHEMDYEMEIX KNETEaX Yenceera u
oelayHce. TECT gaeT NONHOE OCHOBAHWE WOCNedoBaTe XDOMOCOMMHEE HApYWEHHA i wiio, NocKonsey
BEABNAST KK aHEYIEHEl, TAK M KNACTOrE .

MAT uagemed v 3DOEKTHEEH B PAINMYHELX TUNAX KNETOK KK B NPUCYTCTBMK, Tax WM oTCyTCTEMI LIXE.
WMueeTcs BONbWUCE KOMWYMECTBO AaMHBX, MOKAIBBRKWME NpHeMneMocTs MAT npd  HCnonbIoBaHiK
PAINHMYHER THHWA kNeTok rpeiayioe (CHO, W79, CHLAU » LS178Y) » numdiountor denosexa [19, 20, 21,
22023, 24, 25, 26, 2T, 28, 29, 30, 31, 32]. Onn exmovanT MexgyHapoiHoe MoonedoRadiie No aanmaauua
TecTa, KoopowHudpyenos the Société Francaize de Toxicologie Génétique [(SFTG) [19, 20, 21, 22, 23] W
OoKNags MexgyHapooHes COEBSWLAaHWR No redHeTWHecKoMy TecTHpomadHde [S, 17]. Boe npHesnembie
OaHHe® Obnd  TaKe MNoBTOPHO oueMele B weight-of-evidence peTpoCnerkTHBHOM  BANKIALMOHHOM
HCCMEOoBEaHHnd Epponeiceors eHTpa no Bandaqiaudd ansTepHaTHaHsx MeTodos (ECWVAM) Erponeilcoi
Kosuccud (EC). MeTog TECTUDORAHKWA Ol PEKOMEHIOBAH K3k HaydHo obocHoBaHHEE ECWARN Scientific
Advisory Committee {(ESAC) [33, 34, 35] WMMewTcA JadH=ie Mo ACOONEIDBAHWK  KNETOSHOH  NAHKA
nUMroBNacTHER KNeToK Yenoaeka THE [36], HepG2 snetok [37, 38] 4 neper4Hpy IMODUCHANBHBIX KNETOK
CHMPMACKEDND X0MAYKA [39], X0TA OHK HE NPoXOGUITM BANKOWIALUNOHHOE MCCNELORaAHNE,
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M E X I'ocCcyYy AP CTUEBEHHB # C TAHOAPT

METOObE! MCNBITAHMA NO BO3OEWCTEMKD XMMWYEC KOMW NPOOYKLKWA
HA OPTAHWM3M YENOBEKA

MuKpoAOepHEIA TECT Ha KNETKAX MMSKONMTA WMWY i1 vilro

CECD guidalines for the testing of chamicals.
In Witro Mammalian Cell Micronucleus Tesi

DaTa eeegeHuA — 201 50601

1 OBbnacTe NpUMEHEHMA

TecTw i wilro 00kH0 TPEEYIOT MCNoNEI0EAHKA JKIOMEHHOMD MCTOYHMES METaboNUUYeckol aKTHEAL MM, 33
MCEMHHEHHEM KNETOK, KOTOPLE MeTaboNWYeCckd KOMNETENTHE B OTHOWEHHAM WCCNeqyeMbix COSOHHEHRMEA.
Crcrema smeTabonMUYeckon akTUBaUMK HE MOMET NONHOCTEID BOCNPOM3EoONTE YCNOBKA, NPUCYTCTEVIOWKE ¥
MIEKONATAOWRKE 1 vivo, CRegyet TWaTeneds naberate yonobdi, KOTOPRIE MOTYT NPHUBECTA K peayNeTaTam,
HE  OTBEYAIOWKM  PRansHOR  syTaredHocTi.  ToaMTHEHEE  DeIYNETATE, HE  OTESYAIOWWE [EeansHOR
MYTArEHHOCTHA, MOMYT BOSHMEATL BCNEQCTEME HIMEHEHMA DH, OCMOTHYECKON KOHUEHTRAUMW, BuICCKITD yPOaHA
ToORCHEHOCT [41, 42]. Ecni Mocnedyemos BEUECTRD BRlaLIBAST WaMeHeHHe pH cpedkl B0 BPEMA BEEOEHHA B
KyNeTyDy, pH QoméHo BoiTe CROPPEKTHPOBaHE, NPEONOHTUTENRHO 3a8y0EpHE WCXOOHBIA PACTROD. TakMM
obpasom, poe ODbeMEl NDH BOEX KOHUEHTDALMAR M BCe KOHTRonK By0yT MMETE OaWHakosyio pH.

Ona aqandasa WHOYELAKY MEEPOROER HeoDxoouso, Y700k MUTOAR GbiNd KAk B ONBITHRX, T3k W
KOMTRONEHED kKyNeTypax. ONA adandia sMykpofep Hadbonee WHGOpMaTHBHa ABNRETCA CTaaWA, Npe
KOTODOW KMETEH NEOWNA O0HUH MATOS BO BREMA WK NOCNE BOIOERCTENA MCCNeqyemMars BeLecTEa.

2 TepMuHbl U ONpegeneHnA

2.1 awWmeyrenm (Aneugen): niofiog  coEgMHEHHE MMM NPOUSCC, KOTOPLIE, BIAMMOOEHACTEVA o
KOMNOHSHTAMI LAKNA OENSHAA MUTOTHYECKHE # MERAOTHYECKUE KNETOoK, NOHBOGAT K AHeyNNOMGHMA B KNeTEaX
MK CRraHdamMaK.

22 aveynnodgwa [(Ansuploidy). nwGos  OTHAOHE&HWME OT  HOPMAaNBHOTS  OWNNCWOHOTG  [MOK
FannoMaMoro) Y9Kcna XpoMocoM Ha Ogey Wne Donee XpoMOComM, HO HE Ha NOoNHsE Habop KpomMocomM
(NonuNonaKak.

2.3 anontoa (Apoptosis) sanporpaMMUpoBadHan KneTodsan rnibens, XapakTepHayiolwancs cepuei
ITANCE, BEOyWKY K O23AHTErPAUMH  ENETOoK B MeMEpaHHo-CBARIAHHLIE YACTHUL, KOTOPLIE  3aTesd
ANMMUHADYIOTCA 3aTem QaroynToaom MNnd BelBpocon.

24 reHoToKCHYeCcKMH [Genotoxic) bW TepMKKH, OXBATREAIOWWE BOE THNR noBpesdeHsn OHK
MMM XPOMOCOM, BEMIOSAOWHE PAIDeiBs, A0OYVKTE, NMEReCcTRORKH, MyTaUWMK, XpOMOCOMHEE aSeppauny K
aHeynnoHdouee. He Boce TUNbl FeHoToRcUYeckiy  ahdekmoR NPUMBOOAT & MYyTAUMAM WNH CTASMNBMHBI
KDOMOCOMHEIR HADYLLIEHAANM.

2.0 HHOBKC NponriepalMdE NpyM UMTOKHHeTHYackoM Gnoke (CBPI) (Cylokinesis-Block Proliferation
index {CEPI)):. gons knetok eTopore genedwa 8 obpatoTaMHoil nonynAuMH OTHOCWTENEHO EoMTpOonA Gea
obpaboTeH (CM. Qopaynel B MNMpanosesEE A).

26 wngeke pennakauun (Rl) (Replication Index (RI)): gons zapepweddbl UMENDS KOETOYHOMD
peneHua B chpaboTadiuy KYNETYPAX NO OTHOWEHHID K KyNeTypanm Gea obpaGoTin B Tededwe nepuoga
IKCMOIALMN W BOCCTAHOBNEHMA (Ch. DopMyNel B NpHNoseHHKE &)

2.7 narepdrazHeie kneteM (Interphase cellz): kneTkn He B cTague MUTOo3E.

2.8 kuHaToxop (Kinetochore): Genok cofgepwalyan cTPYKTYRAa, KOTODaR PacnonoweHa B UeHTpoMepe
XDOMOCOME!, C KOTODOH BO BPeMA KNETOYHOro AeNEHHA COAIAHE BONOKHA BEepETaHa, NOIBONRIOWLHE TOYMO
PRCHOOMTECA QOHEDHHM XDOMOCOMAN K NOMKCaM J0HePHWE KNETOK,

29 enetoudan nponddrepauma (Cell proliferation) vEEnWYeHdE 4YWCnNa KNETOK B pEIYNLTATE
MATOTHYECKOMD A8NeHKA KNaTok.

210 wnactored (Clastogen). nwoboe coegMHEHME WNW NPOUECC, KOTOPBE BhiILIBAKDT CTPYETYRHEIE
EDOMOCORMHBIE AGSPDALKA B NONYNALKKA KNeTOE WK ODraHMIs0e.

Hagauue odHuHansHoa
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211 mmkpoagpa {Micronuclei): veboneslWwwe saepie oDpaIcEaHKMA, OTOENeHHEIE OT SCHOBHOMD 2apa
FNETEW, 00pazoBagwKecs B0 BpewMsa Tenodaib MATO3a WK MER03Ia 8 DeIYNETATE OTCTaBRaAMMA
KPORMOCOMHBIX DDArMeHTOR MNH LENEE XPosOcon.

212 muroa (Mitoziz) pgenedde sneTodHoro Agpa, obbMHO NogpajfenfAinescs Ha npodhaiy,
npoMeTapasy, MeTadaay, adadiazy ¥ Tenodazy.

213 mutoTHueckun mHgeke (Milotic index). oTHOweHWe yrcna KneTok B MeTadale Kk obWeMy YuCny
KNETOK B Habmogaemol KNeToYHoR [ONyNaddid, NokajaTtens KNeToWYHoR nponddepaurd B OaHHoH
MOy NALHA.

214 myrarenHsid (Mutagenic) obpazopadwe HacnegyeMelx WIMeHEHWA nocnegoearensHocTH napg
acHOBAHKA B OHK MnK cTpysTypel XpOMOCOM (XpOMOCTHLIE abappauri).

215 Hepacxoxgerne (Mon-disjunction): HapylWwWeHne pacxomGeHHs NapHLx XpoMaTid ¥ NpaEkisHon
CErperauyd npW ocbpaloBadvyd O0YEDHME KNeToK, MPWBCOALYEs K SHOMANBHOMY YHCNY XDOMOCOM B
OOHERHMY KNETEax.

216 oTHOCKMTENEHO® BolpacTanwe konwmyectea knetok (RICC) (Relative Increase in Cell Count
(RICC)) MeTod WIMeDeHHs UWTOTOKCHYHOCTA B MeTOOHEaX, NPW KoTopeX He WenoneayvercAa LXE (om.
PopryNel B MNEEnoReHRE &),

217 oTHOCMTENLMOR yoBoeHwe nonynAauad (RPD) (Relative Population Doubling (RPDY): metoq
HAMEDEHHA UMTOTORCHYHOCTH B METOOMEAX, NPEH KOTODBIX HE woenonesyeTcA LUXE (oM. opmyne B
MprnoMmeHad A).

218 nonmnnongua (Folyploidy), 4ucneddse HapylWeHWA XpOoOMOCOoM B KMETEAX WM OpradmKasax,
IATRArMBAMWHE NONHEA  HA0oP(el]) XDOMOCOM, B NPOTABOMNONOEHOCT: HADYILEHHAM N0 OOHOH 1AM
HECKONEKAM XPOMOCOMAaM (aHEYIINoKARA].

219 nponudrepatienesid nugekc (Pl (Proliferation Index (P11 MmeTog vamepeHdna UMTOTOKCHYHOCTH
O METOSWKAK, NPH EOTOPRX HEe Menoneayetca LUXE (oum. dopsaynie B Npdnoseddn A).

220 uentpomepa (Centromere). yeactok OHK xpomocomsl, rge Ope xpomaTiibl COSOMHAIOTCA
BMECTE M B HOTOROM 008 KMHETOXODA COBOMHAKITER OAPYT C Oy romM.

221 yrTokdHes [Cytokinesis) npouece ENETOYHOND Oenedna cpasy nocne MuToaa, opMupyIolsin
OOYEPHHE KNETEW, KEA¥038 M3 KOTORLIX COOEQMMT OO O Agpo.

2. 22 UMTOCTATHYHOCTL [Cylostasis) HHrMGHpOBaHKHE POCTA KNeToK (oM. opsiyne 8 Nprnosenan A).

223 UMTOTOKCHYHOCTE (Cyviotoxicity): ppeasbie addherTel Ha CTRYETYRY WM yHELHID KNETOK, B
EOHEYHOM CHETE NDHBOOAWME K MMBEni KnaTiia.

3 MNpuHUMN MCccnefoBaHKuA

KyNeTypbl KNETOK YENOBSYECKOTD WA HMUBOTHOMD NPOMCROROeHdA 0BpafaTeBaoT WoCnEOyassiv
BEWECTEOM Kak D83, Tak W 8 NEWCYTCTEHK JKI0TEHHOND WOTOYMHAER MEeTaGonHYeckol akTHEAUWMK 3a
WCKMHEHMEM KNETOR © A0eKBaATHLIMK 0CobeHHoCTAMK MeTabonwama. Bo Boe TeCTol BENIDHAKIT KOHTRONW ©
pacTeopHTENeM DasbasuMTenes U NOINTHEHLIE KOHTRONK.

Bo epemA W NOCNE BO3IOENACTEMA WCCMEedyeMiid BELECTEOM  KNeTEM QOMEHL DacTd Takod nepuog
BREMEHH, KOTOPRIR JCCTaToweH QNA QOpPMAROBAHMA W3 XPOMOCOMHBIX HADYILEHWA W HADYLWEHAR BEpETEHA
OENeHHs MUKpOAgeED B WHTeDMaIHe kneTkax. OAns dHOYELMM aHeYNNoMEW BElEeCTBO QOMEHG OBbHHG
NoWCYTCTECEATE B0 BREMA MWToIa. NMWEpoRapa  aHandadpyioT B OHECHDOBIHHBIY W ORDaLIeHHBIX
HHTEpDaIHLX KNeTeax. Mgeansso, svkpoaipa cnegyeT aHankadpoBaTe TONLED 0 TEX KNETHAX, KOTODLIe
JAKOHYHMH MUTOS BO BPEMS JKCNOIMUMH WCCNeOYeMons BEWeCTER WK B TEHYEHHE NOCTIKCNOIMULBOHHOMD
NepHoaa, Bcnd TAKDBOW MONONe3YETCA. B kyNeTypax, KOTOpwe OGpalaTeBanT GNoKaTopomM UMTOKeHE3E,
ATO OCCTHMABTCA NPH AHANKIE ARYADESLHES KNETOK. B oTCyTOTaMY BNoka UMTOKMHESE BARHO NOKAIATE, YT
AHANHIHPYEMBIE KNETHA NPOWNKY KNETOYHOE OenNeHHs BO BPEMA WNK NoCNe BOAOeRCTEXRR WCCTEDYEMbiM
pewecTaoM. Ana BoEX NPOTOKONOE BAXHO NOKAZATE, 4TC NROMMGEepaUMs kneTox Deina k3K 8 KOHTDONEHEX,
TAK W OMNaITHRIX KyNETYDax. CTENeH: WHOYUWMPOBAHHEY WCCNEOYeMbBIM BEWECTEOM UWTOTOKCHYHOCTH M
UKHTOCTATHYHOCTH ACM#HE DeiTe ONpegenesa B KyNbTYPax (WNM NapannensHslx KyNeTYREax), B KOTOPBIX
AHANHAKPYIOT MEEPOALDA.

4 OnucaHue MeToga

4.1 MaTepwanii

MCnone3yoT NeperYHee KyNeTYPe NMMEOUKMTOR NnepwdepriHeckol kpoar denoaeka [6, 20, 43, 44] o
pAO ENeTOYHBX NAHKA MESYHoR, Tarrx kax CHO, W79, CHLAU » LS1TBY [19, 20, 21, 22, 23, 26, 27, 28, 29,
31]. Micnoneaoeamde OpyTHE ENeTOMHEE MHHKA @ THN0a JONMHO SeiTe Hay4YHo oDOCHORAHO MO KPWTERKAM,
CIHCAHHEIM B paspens «KpUTepuy NpUeMnesocTis. Tak KAk CNoHTaHHas YacToTa MUKpOALED BNWAST Ha
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YYBCTEHTENLHOCTE METOOS, DEKCMEHDVIOTER MCNONLACBATE THNE KNETOK C HKWAK0R, CTADMNEHSR CNOHTaHHOR
YACTOTOW 0SPaI0BaHMA MMEDOROED.

MepchounTe 4enoBeEa cnedyeT oThupate ¥ Monodex (B0apacT npuénuadtensHo 18-35 net),
SACLOBRN, HEKYDAWWY WHOMBWACE, KOTOPLIE HE WMMENH HEJABHErD KOHTAKTA © [(eHOTOKCHYSCKAMIA
KAMAHECKHUMH BEWECTEAMKM W paddauder. Ecnk kneTed Donee den ogHoro godopa obbeduHamT anA
MCNCNBEI0BAHWA, YHCNe OCHOPOR O0M#Me DeiTe yxazado. HacroTa MMEpOAQED BOJDACTAET © BOADAcTOoM
MHOMEMOOE W aTOT TPpEH DOMee IasMeTed vy MEeHLIWH, Yem vy MyddH [45]. 310 cnenyeT NpUHEMaTe BO
BHWMaHWE Nov OTOOopEe OoHOPoDE GNA COBEaMHEHHA.

4.2 Cpogsl M YCNOBMA KYNLTABMPOBAHKA

HeoGxogusmo  KWCNoNe30BaTe COOTEETCTRYHWYK KyNBTYRANBHYIO COeay #  YCNoBWA  WHEyDau ke
(EyNeTypaneHas nocyga, Tesnepatypa, KoHuedTpauwa CO; W enamHocTe). MNepesdbagMble KNeToNHLIE
MAHHK W WTaMMEl A0N#HE 006MHO NPOBEPATECE HA CTAGUNBEHOCTE MOOANBHOMD YWCNa XPOMOCOM W
OTCYTETEME  KOHTAMHHAUME  MEKONNA3MOR. He cnegyeT WenoneachaTe KYNbTYRSl, ECNH  BeIABNEHA
KOHTaMWHALKMA MUEONNAIMOR HNW MOOAMNLHOE YWCN0 XDOMOCOoM  MaseHeds, JomsHa OwiTe WaBECTHA
HOPMANEHAA NPOOSIHNUTENEHOCTE KNETOSHOND LHKNa ONA YenoBHE KyNbTHEMPOBAHKHS, WCNoNbayemblx B
naGopaTtopin. ECnik MCnoNe3yeTod METOO UWTOKMHETHYECKOrD Gnoka, TO KOHUeHTpauWA WHrebuTopa
LMTORMHESa OoMMHE GblTe CNTUMH3WMDORAHA ONA KaMOoro THNE KNEToK W 00M#He DbiTe NOKa3aH0, 4T
MRMESTEA XODOWKA ANA AHANKAA BeXa JBYAOEDHER KNEToK

4.3 NogroToBKa KYNeTYD

4.3.1 MNepeanBasmule KNETOUYHLIE NAHWHA W WTAMMEL

Kneted oToHpassT |3 WoXodMblx [CTOR) KyNsTyp, BRICEBANT B KYNbTYRANLHYIO COEOY B NNOTHOCTH,
TaKoH, 4TO0bL KYNETYRE HEe JOCTWIMA CNHAMKA B MOHOCITOE, & CYCNEHIMOHHBIE KYNbTYDE HE A0CTAK
M3BLITOYHOR NNOTHOCTK, NEpea Bpemenen dmkcaunn. KneTi uuiyBupyiot npu 37 C.

4.3.2 N oLumTRI

UeneHyr KpoBh, oDpaGoTadHyll aHTHECAryNAHTOM (Hanpvsep, renapuHom), WNKe  BolGeneHHeE
NAMEBOUWTEL BYyNeTHBMEYIOT B NDHCYTCTEHK MWUTOMeHa HTOrEMarrmioTHHMHa (O0A) nepen sos3gedcTeres
WMCCneayeMoro selwectea M LUXB.

4.4 MetaBonuyeckan akTHEALMA

Mpd patoTe © KNeTEamMi, ¥ KOTODLIX OTCYTCTEYET adekBaTHAA 3HOCTEHHAA MeTaBoNMHeckan cUoTEMa,
CRedyeT WCNoNsIcEATE CHCTEMY IKIDTEHHON METAGONMHECKOH akTuaagkK, Harnbonee 4acTo Henoneayesan
CHCTEME BENICHEET KOPakTopE H NOCTMATOXOHIPWANERYS DpakuMin (S39) nede i rpelayHoa, obpaboTaHHbix
MHOYETODAMH pepMadToBs TakuMe kak Arochior 1254 [46, 47] vnw komBudagwo dewobapbutana w
R-vaprodnapona [47, 48, 459, 50]. MocnegHaa KOMOMHALKE HE NPOTARDDEYAT CTOKMOMNLMCEOH KOHBEHL MK
Mo CTOMKWMM OPrasHl4ectm aarpasHedram [51] 1, kak Geino nokazawo, Tax we 3ddekTrneda kak Arochlor
1254 N0 AHOYEUWA OHCHIEHas chelanHon dyekgnn [47, 48, 49, 50]. OGpiHo 59 @pakun HCNoNes3yHT B
KOHUSHTpaUMH B guanaizowe T % — 10 % oT koseysoro obbemMa cpeibi. YONoBWA  CHCTEMb
MeTabonMueckon akTHEAUWMW 3JABKMCAT OT KNACCa TeCTUDYEMOID XHMAYECKOrD CosguHeHWA. B HexkoTopbix
CAYHEAXY BOIMOMHD NPOBCOEHWME ONeITa ¢ Gonee, Yest OOHOR KOHUEHTRAUMER NoCTMETOXOHIPHAaNEHOR
ppakKumm.

MEHETHYECEH MHMEHEDHBIE KNETOYHEE MWHAK, JKCNDECCHpYIOWHE CReurdrYecsne aKTHEMDYHILKE
(PEpMEHTEl HENOBEKD WM TPRSYHOE, MOMYT CrPaHHYdTe HEQEXOOMMOCTE NPMMEHEHHE JHA0TEHHBE CHOTEM
METADONHWYECKDH aKTHBALMWK W MOrYT ObiTe WCNONLICEAHE B OAHHOKW TECT CHCTeMe. B aToM cnydae swiGop
KREToHHBIE  THHWA  gomsed DblTe  Hay<HO ODOCHOBAH, HanpWMep, NPpWogHOCTE OECKOA3 CMEWaHHOR
EyHELWKA ONA MeTadondimag docnegyemors BelecTea [92] @ no OTBETY Npd TECTWDOBAHWA MIBECTHLIX
KMACTOMEHOR W AHeYreHos (CMOTRW paiagen «KpuTepud NpHesnemocTisz). CRegyeT nNomMHdTe, 4To
TECTHRYEMOS BEWECTED MOKET HE MeTaboNWIMPoOBATRECA SKENPECCHEYEMBIMK OHCMOAIAMN CMELWAHHORA
pyHELAA. B 3108 cnyYas oTpHUATENbHMBIA DEIYNBTAT HE YESILIBAET HA TO, 410 BELWECTEO HE WHOVUHDYET
MHEDCRODA.

4.4.1 NogroToeka moccneqyemMoro BeWeCcTEa

TeepALIE BELWECTES HECDXOOAWMMO DACTRODATE B COOTEETCTEYIILWMY PACTRODHTENAX HAKW pazbaBruTenAx
W palsogute neped obpatoThoi knetok. MaoobpaiHele H NETYYHE COBOMHERWA CNEAYET TECTHUDORATE NEK
COOTEETCTRYIOWHAY MOQMPHUEALKAY CTAHGADTHOMD NROTOKONA, Takux Kak oSpaboTia B 3aEyNOpEHHbIX
cocygax [53, 54]. Ceexde npenapartol JOMEHb WCMHONLACBATECA A0 TEX NOQ, NoKa HE OyOyT NonyYeHs
OaHHble 0F vy cTabuNeHOCTA NDH COOTRETCTEYHIWME YCNOBHAK XEaHEHHA,

4.5 YocnoBWA TECTHPOBAHKWA

4.5.1 PacTeaopuTenk/paitagMTenk

PactaopuTene/pasfiasuTens He JONMEH XHMAHECKE BIaMMaIeAcTEOBATE © HCCNEOYEMuIb BELECTROM
M HE O0MMEH BAMATE HA BhEHHMBAGKMOCTE KNETOK M AKTHBHOCTE S99 CHCTEME B MCNONL3YEMbIX
KOHUEHTPAUWAX. EcniK, nNoMesmo  xOpowo  H3yYeHHBx  (HAnNDHMep, Bo0a, KyneTyDaneHan opeda,
OuseTneyNedokca), MCNonNe3yeToA ARYIcH pacTBopuTens/pazbasuTens, ers NpMMEeHSHKE QoimEHs DelTe
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GEOCHOBAHD OaHHLIMK, NOKEILIBAIOWHMK ard COBMECTHMOCTE © MCCNEAYEMEM BEWECTEOM W OTCYTCTRME ¥
HETO TEHETHYECKOR AKTHBHOCTH, PexoMeMOyeTcA, eCnk BOIMOMHD, WCNOoNBICBaTE B MNepEYKD O4epeib
BOOHEIE DACTEODLICYCNEHIHIA

4.5.2 Mcnoneaoeadke UXE kak Bnokatopa WATOKMHEIA

OOHWARM M3 BAMHEALMY MOMENTOR NposedeHa MAT SBNASTCA rapadTha TOro, H9T0 aHandIMpyerbie
BNETKK NPoWwne mMutes Bo epema cbpaboter wnn B nepwog wHeyGauuk nocne obpaboTkW, ecnk ero
HCNONBIoBANKA B MeToguke. UMB - Bewectso, KOTOpOoe HaWDonee WHpoKo HONonbe3yeTcA GnA
GROKMDOBARKMA UWTOKKHE33, Tak kak od nogaenfeT chopry akTkea W Takus ofpalom npenaTcTeyer
pazneng e QOYEDHUE KNETox NoCNe MMTo3a, NPUECad & QopMUpoBaHHIn JByROepHexs kneTor [6, 55, 56].
MoaTosay, NOLCHET MUKDOROED MOMET ObiTh ODEHMYEH KNeTHAMH, KOTOPEIE NPOWNH MHTOS BO BOEMA W
Nocneg BoadeRcTers. DOHOBDEMEHHD MONMHD CUBHWTE QEACTEME BEWEBCTEA Ha KHHETHEY Nponndepaumu.
LIXE cneaveT WCNoNb3IcBaTe Kak GROKATOD UWTORMHESE B ONLITax ¢ NHMOOUNTAMA YenoBeEa, Tak Kak
ONATENEHOCTE KENETOYHOMNS WHENES MOKET BAPEMPOBaTE MEMOY KyNbTYDAMM B MENKDY OOHODSMA W HE BCE
nindounTel By gyT oTEEYaTe Ha PMA. Korga TecTrpyioT ENeToYHEE NHHWA, JOYIWE METOGUEN WCNONEIYeT,
YTOGE ONPEOEndTE, NEOWIH MM YYUTEIBAEMBIE KNETEM O8NaH#e. 3T0 DacCMOTPEHD HIAME .

HeobxoouMele KoHUeHTpauMK LUXEB cnegyeT onpegenkTs & Nabopatopri ONA Easaoro THNa KNeTok
yTobkd  A0CTHYE  ONTAMANBHOR  HacToTel  OBYALEPHBIX  KNETOK B KOHTPOMNBHBIX  KYNbTYpax C
pacTaopuTEna/pazbasdTenas. OSeYHe NpHeMNesMan KoHUeHTRauWa LIXE HaxoguTea B OHanasoqe sMesay
3 1B MK,

4.5.3 Wamepenne kneToyHold nponudepaumy 1 UATOTOKCHYMHOCTH W BelBOp IKCMNOIMUHMOHHEIX
KOHUEHTPaLUMHA

Mer onpedeneqddd MaKcHMAansHoR  WCCNeayemMor  KOHUEMTRAUWH BEWeCTBa chedyer vaberaTe
FOHUBHTDAUWA, KOTOPBIE MOTYT Bbli3BaTh WCKYCCTEEHHER NONOMHTENbHLIA OTBET, BMIBBAA CHNLHYH
UHTOTORCHYHOETE, NPEUWNUTALKID B EVNLTYRPaN6HOH Cpege 4 3aMetHoe daMeHeHre pH W ocMoTHYecKoR
soHUeHTRaygune [40, 41, 42].

AHaNKa KNeToYHOR Nponwpepallii NEoBeAHTER ONA Toro, 4T06k0 YCTAaHORMTE, YT KNETHH HaxX0aunick
B MHTOAE B0 BReMA oBpaldoThi W 4TO BOAOERCTEME NPHMBEND K NPASRMISMOMY YDORHID LUATOTOKCHYHODTH.
LUKMTOTORCHYHOCTE cNegyeT OUeHHMBATE B BapuadTax ¢ v 023 seTabonuuyeckod akTHEAUMW B KNEeTHaXx,
KOTOPRIE HE TPEGYHT MeTabonUMYeckol aTHRALMK, WCNoNbIya OTHOCHTENBHOE BOIPACTAHWE KONWYECTRA
knetor (RICC) ¥ OTHOCHTENBHOE yaBOEHKWE nonynagrd (RPD) (o, MNpunowedse 1 ons hopsyn), Korga He
woenoneayetcA UXB. Korga wononeayeTcd UXE, UWMTOTOMCHYHOCTE MOMET ObiTh ONPEOenesa WCnonsayA
dugeRs penndkagrd (R {ca. Npunowedwe A ona dopyn).

CEpabotea wyneTyp UXE W onpegeneHWe OTHOCHTENLHLIX YacToT QOHOAOEDHBX, OBYADEDHEIX M
MHOTOAOEDHBIX KNETOK B KYNLTYPE, ARNASTCA TOYHLIM METOLOM yCTAHOBNEHWA KONWMLecTeeHHONe adderra
BOAOEACTEMA Ha ENeTOYHYID NPONADEeDause, UWTOCTATHYECEYIO W UMTOTORCHYECKYID AKTHEHOCT: [6] “
NO3BONAET AHANMIKPOBATE TONBKD KNETEW, KOTODLIE JENWNHMCE BO BOEMA WK NOCNe BO3OERCTEHA,

B wccnegosaddax ¢ UXE uMTOTOCTaTHHHOCTE/UMTOTORCHYHOCTE MOMHO KONHMYECTEEHHO OUEHKHTLE
WHASKCOM NponubeDauy npd guTokdeeados Gnoke (CBPI (6, 27, 57] unK  peieecTd Wa Bl npy adanvaes
S00 KnNeToK Ha HEyNLTYDY. 3T NapaMeTpel, HAPRAY C© OPYTHMK, MORHO WCNoNLI0BaTe NDH OUSHHE
UKTOTOKCHYHOCTH, CPAaBHMBAR BENHMYKHEl B IKCNEDHMEHTANEHLIX H KOHTDONEHBX KyNETYDax. OueHEa goyrux
NoKazaTened UWTOTOKCHYHOCTH (CNMAHME, YHCNO KNeToK, anonTos, HEKpod, nogeHeT meTadas) Takke Jaet
MaNeaHyIo HHEOPMaLMWio.

B akcnepumeHTax Bes UXE HeobLoQueo NoKaaaTh, YTO SHANWIMDYEMBEE KNETEH NDOWNW JeneHde Bo
BREMA WK NOCNE BOIGEACTENA WCCNEdyesbiM BELEGCTEOM,. ECNA 3TO HE COENATE, TO MOMYT DblTe NONYHEHH
NOEHCOTPUUATENBHBIE De3yNbTaTeE. MeTook, KOTODEE WCNONBIYIOTCA GNA YCTAHOBRMNEHKA TOMD, 4TO Giflu
NECAHANHAWMPOBAHE  JENAWWECE  KNETE, BENIOY3EKT  HHESPRODa LML W NCCneayiowes  BblABNSHWE
GpomoeaIckcuypuarea (BAY), ona MasHTHOHKAL MK KNeToK, KOTOpEE pennuu«dpoeanyce [28], obpalopamie
rNoHoB, Korda obpadaTHEakTCA KNETHH NEPERHEREME KNETONHEIE NHHKA W NOOCYWTLIBAETCA in sty nog
MUKPOCKONOM CTeKne (MMgekc npomadepagua (P (26, 27, 28, 28] win onpegensercl OTHOCHTENsHO0e
yosoeHHe nonynadkE (BPD) wnK oTHOCHTENRHOE BOApacTaHde KonwdecTea knetor [(RICC) dnv opyrdmue
oDOCHOBAHHEIMKM  meTogamn [17, 57, 58, 80] (cm. Mpunoweswe A ona dopmyn). OusHka Spyrux
NoKAZATENel UMTOTOKCHYHOCTH (CIMAHME, YHCND KNEToK, anonTos, HEKpod, NoocseT sMeTadas) Takke gaet
MONeaHyIio MHEopMaLMo.

Oomsss BeTe cUeHeHsl N0 KpaiHed Mepa 3 KOHUBHTPAUMK, KOTOPLIE NOABONAIST NPCBECTH aHanu|a.
ONA QOCTHHEHWA 3TOMS BOSMOHHD HEOBXOOUKMO NPOBECTH IKCNEPHMEHT, KCNONBESYA BONBWUOE SACHD GNHIke
CAHKHDOBAHHEY  KOHUEHTRAUWA, W aHanvidpoBaTs MWEDOROPRA NPH  KOHUEHTPAUWAX, NPOosBuBLLIMx
NogXoOALHE YPOBEHE UHTOTOKCHYHOCTH. ANLTERPHATHBHAS CTRATEMMA — NPOBEOEHWE NEE0BADHTENBHONS
IKCNELUMEHTA MO OUSHKE UATOTOKCHYHOCTH, 4Te0L OMPaHHYHTE O4ANa30H KOHUSHTRAUMA 0NA OCHOBHOMNS

TECTA.
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HavBsLIClWaa EOHLEHTRAUWA OOMMHE BbidbiBAThE UWTOTOKCHYHOCTE Ha ypoBHEe 55 + 5 % Beicokwe
KOHUEHTPALMH MOMYT MHOYLUHMDOBATE XDOMOCOMHEE HARYILEHWA, KOTODBIE AENAKTCA BTOPHYHEM JddexTom
UWMTOTOECHYHOCTH [61]. Mp BRIABMNEHHH UMTOTOKCHYHOCTH, WMCCNeayemble KOMUSHTPaUKMK A0mkHe DeiTe @
OWANAZ0HE 0T KOMUEHTPAUMH, DblInIBanleld UWTOTOKCHYHMOCTE 55 % 5 %, 00 KOHUEHTpauwel o
WM HAMANBEHOA LMTOTOKCHHHOCTER WM OTCYTCTREWEM UHTOTOKCHYHOCTI.

Ecnu He HaGnogasTed GATOTORCHMYHOCTE WK NPEUMNATALMA, MAKCHMANEHBIE HOHUEBHTDAULMKA CNegyeT
Gpate 0,01M, 5 mrisn WnNe 5 e, BRGUDan W3 HAX HAWMeHeWyYR. MIHTEDEAN MEROy BuGDaHHbIMKA
KOHUEHTPAUMAMK CneayeT Gpate He Gonee v10. [NA BEWECTE, ¥ KOTOPLIX BeIABNAGTCA KDYTAA 3aBACKMOCTE
KOHUEHT paurA-aDEerT, B0IMOMKD WCNoNsIoBawwe BONee yIKoro WHTEpBAna Memdy KOHUEHTPauWamMK,
AHANHIMDYR KYNETYDE 0 CREOHAM M HAIEKM YROBHEM TORCHYHOCTI.

Horga orpadisrBaromm GakTopom ABNSETCR pACTECDMMOCTE, MAKCHMAaNEHaR KOHUEHTPAUKS, &CchK
HE OFPAHHHYHEAET UATOTOKCHYHOCTE, DEpeTCA Ha YPOBHE HAMMEHLLER KOHUSHTDAUMH, NDKE KEOTOPOA B
KyNbTYpEe OTMEYAETCA MHHMMENLHAA NPeUMNWTALKA, HEe MeWwsKwan adankay npenapata. OueHka
NPEUHNKTALMK NPOECOHUTCA METOOAMK CEETOBON MHEDCCEONHAM, NPW BhIABMNEHHK NPEUUNATALWA. KOTOpan
NERCHCTHEYET, KW NOABNEHKKD NEHUANHTALMK BO BPEME KyNETHBUPOBAHKMA (B KOHUE BOIQEACTRA].

4.6 KoHTpOnK

B kasopii onelT AnA sapwadToe c v Gea meTabonudeckod asTweayumd QomsMbl OniTe BEMIOYEHE
NOSUTHEHBIE KOHTDOMW W KOHTPONK C PACTROLHTENEM/ PaibanuTEnem.

MOIHTHBHEE KOHTRONR HEeoOxXoOWME, YToDE NOKa3aTe CNOCOGHOCTE WCNONBEIOBAHHEX ENETOR W
NEPOTORONa TECTHDOBAHWA BbIABNATE WNACTOMEHE W AHEYTeHE W NoATEEROWT:  METabomM4ecsyio
CNOCOSHOCTE NpenapaTta 39, Mo THEHEE KOHTDONA BaIGHPAKGTEA M3 HIBECTHLIX BELWECTE, WHOYLHDYIOWHX
obDAI0BAHWUE MHEDOROED B KOMUEHTPAUWAX, HKOTOPBIE BhldbBaT HebOoNoWos, HO BOCNDOMIB0LAMOS
nopiweHne 3hieETa Hag KoHTPONEM ¥ ABMOHCTRMPYIOT YYBCTEHTENLHOCTE TECT-CUCTEMEl. KoHUeHTpaUKMK
NO3MTHBHLIX KOHTPONEA nogdSupawT Tax, 4Tobel adderT Bbinl YeTEAM, HO HEe NOABONAN MCCNeOoBATEND
Coaty MOeHTHEHUMPOBaTE JawndpoBaHHLIR NEpenapar.

KnacTorgHsl, KOTODLIM HEeobX0OuMa MeTaConuYecEad akTHBaLMs (Hanpumep, guknodgeocdarmg,
Gexajainvpel), cnegyeT WCNONbAsCEATE, YTOGRI MOEA3ATE KAK METa0oNUYecEyi HOMNETeHMTHOCTE, Tak W
CNOCOGHOCTE TECTA WOEHTHHUMpORATE KnacToreMbl. Tpd oOOCHOBaHMH MOMHO WCNONLICBATL OPYTHE
BEWECTEA ONA NOIUTUBHONS ROHTRONA. MOCKONbEY HEKSTOPGLIE NOIMTHEHEIE KOHTROMNK, KOTODLIE HYHOaKTCA
B HMeTaADoNHUYeckon aKTueadkK, sMoryT DbiTe akTHEHbl D23 IKI0OTEHHOR METAGONAYECKON AKTHEAWMH NpW
ONPELEne B YoNoBMAx BOIGEACTEMA WMK B ONPpedencHHLx  KNeTOYHEX NUHAAX, HeobX0OHMoCTE
WMETABONHMYECKSH aKTHEALMK K SKTHEROCTE 59 npenapatos cneayet Hecnegoeats B BelpaHHBEE KNeToHHbIX
FIHHHAR A NPEW 0ToDpaHHblX KOHUEHTDELHMAK,

B HacTofAwes BpeMA HE WMIBECTHE! aHeyreHs, KoTopse TpebywoT meTabonuyecrod akTheauws 4ne
NPoABNEHWA MEHOTOKCHHECKOH aKTHBHoOCTH [17]. K BelecTBEaM, NPWHATRIM KAK NOIWTABHLIA KOMTRPONE OMA
DUEHEKY SHEYTEHHOR AKTHBHOCTH, OTHOCATCA, HANPWMED, KONXHUWH W 8AHENacTad. MosHD HenoNe30BaTe
Opyrae BRWecTEa, acii OHM MHOYLMPYIOT MUKPOAARE MCENKYATENEHD WNKW B OCHOBHOM Ye0ed SHEYTEHHYI0
AKTHBHOCTE. YToGb MIDEWATE HECHXOAMMOCTIA ABYE KOHTRONEH (ONA KNACTONEHHOCTH MW aHEYTEHHOCTH) Gaa
MeTabonMueckol akTHEALMK, AHEYTEHHBIA KOHTDONE MO®ET NPUMEHATECA KAk NOIMTHEHEA B papHadTax Gea
589, 3 HOWTPOMNE KNACTOPEHHOCTH MOMET KCNONB30BATECA SNA OUEHKH AOEKBATHOCTH  WCNONLIYVEMOR
CHCTEMb METABONWYECKOH AKTUBALMK. MOSHTHEHEIE KOHTDOMNK Ha KNSCTOrEHHOCTE M AHEYTEHHOCTe CNeayeT
HMCNCNEI0BATE HA KNETEAX. KOTOpRE He Tpebyvior SO, MNpegnonaraesse NOIHTHBHEIE KOHTRONH NPHBELEH B
Mpunosesun b.

Mo#eT SONYCKaTBECA KWCNOMNLI0BaHKE BEWECTE XMMHYECHEM CBRIAMHOMD ®Nacca ¢ HABECTHbIMK
NOZATHEMBIMKA  KOHTPONAMKE. Boe  HCNOoNe3YEMBbIE  BEWECTEA  NOIWTHBHOND  KOMTRONA  OOMHHE
COOTEETCTROBATE THMY KNETOR H YCNORHAM aETHBA LA,

KouTpone © pacTBOpHTENEMpalbasdTensM OOMMeH NPWCYTCTEOBATE OMA KAMOOMD  BPeMEeHk
prkcaury. JononHATENEHD, HEraTHEHEMA KoOHTpone ©Cea o0palboTer TalKe MOMEeT CTaBdTLCR, Noka
onyGNUECBAHHEE OaHMHBIE WKW MCTOPMYBCKMIA EOHTRONL NabopaTopMy HE NOKEEeT, YTOo pacTEOPWTEN: B
MCNCNBI0BAHHbIX KOHUEHTDALWAK HE WHOYLHDYET FeHOTOKCHYECKME W ADYTHE BoedHsle adierTi.

S MNpoeeneHue TecTa

5.1 Cxema ocbpaboTn

Ona torg, 4Tobel MAKCHMUIMDOBATE BEPOATHOCTE BRIABNEHKA SHEYIEHA KN ENACTOMEHE, AKTHEHLIX B
CNeundHYeckiy CTaouas KNeTOoMHOrS wMkna, seolxodumo, Y7ok Q0CTATOMHOE <YMcne kneTor Gwino
obpaboTans nocnegyemMsiv BEWECTEOM B TEYSHME BCEX CTAOMA KNeToYHoro uxena. Cxeme obpabotem ana
KRETOHHBIE THHKA B NEPBWHHBIX KNETOYHBIX EYNaTYE MOMYT OTNHYaTECA OT TAKOBOW ONA NMMOGOUWTOR,
KOTODBIE TREOYIOT CTUMYNALMKE MATOMEHOM, ONA HaYana sNeTosHorg yukna [17].
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TeopeTHYECKWE NOOXO0L BMECTE C ONySNHESBAHHEIMA NaHHeMK [19] NoKassEaioT, 4TO BONEWKRHCTES
AHEYTEHDOE W KNAcToredoe OyOyT BRHASENEHB MDA KOPOTECM nepdoge obpaboTed, oT 3 go 6 4Jacos, B
NOMCYTCTEAM W OTCYTCTEMK 59, NoCneayiwen YOAansHuy UCCneqyesorns CoBdMHeHUA M Nepuone pocTta e
Tededwe 1.5 — 2.0 knetodublx Uuknom [7]. MNocne Hasana und okoHYaddA oopaboTEl KNeTed UKCHDyIioT
HEDEI MPOMENYTOEK BPEMEHH, JKBUWBANEHTHRIE NPADNHMIWTENLHD 1,52 D-KpartHOR NpoOonMHTENLEHOCTH
HopMmaneHoro (T.e. Beaz obpaboTew) knetoddore yuena, {ocm. Tabnuuy 1) Bpema duekcagme  ana
BOCCTAHOBNEHHR MOMET ObTE YEEMA4EHS, ECNK WABECTHO WM OMWOASTCA, YTO BELECTBO HAQYWAET
NoCOOMEMTENEHOCTE KNETOYHSIO UMENS (HANDUMER, NPY UCCNEOoBaHuH AHAN0oros Hy KNesaugos ).

Ma-aa noTeHudansHod  UMTOTORCHYMOCTH  Npenapatoe  S9 004 EYNETHEUDYEMBIE  KNETOK
BAMEKOTHTROW MY ANHTENEHOCTE IKCNOIMUMA 1,5-2.0 HOpMankHOre KNeToYHOro UHMENS MCNOnkIyaTes TOMNLKS
8 BAPWAHTAX C OTCYTCTEMEM S8, CyluecTaYET MHEHME, YTO NEK GNHTENEHCH JKCNO3MUAH MOKHD NEOBOOHTE
OSpaboTy KNETOE KMMAYSCKMAM BEWECTRIM MPKW OTCYTCTEMM 1 B NpUcyToTeld LIXEB. 370 MHEHKe OTHOCKTCA
B CHTYAUWAM, KOTOa Npeqnonaragrcs BOIMOMHOE BIAWMOOBACTRME MEWOy WCCNedyemMerd BelecTBOM M
LXE.

Mpeanarasmad ceema oBpaboTkd KNeToK NpegcTaeneqa s Tabnuye 1. Imd obWue cremsl 0SpaboTi
MOMHO MOOKWHWUUMPORATE B IABMCHMOCTA OT CTAOMNEMOCTH W PEAKUMOMHGHR CNOCODHOCTH WMCCnenyemordg
BEACTEA MMM OCoDRY XAPAKTEPMCTME POCTA WCNONLIYEMBX KNEToMHBY NUHWEA. Boe sugw ofipabBoTim
EVMETYRR A0M#HL HAYHHATECA K 3AKAHYMBATECA B NEDWOD, KOTOA KNETEH DACTYT SMCNOHEHLWATNEHD.

Tabnuuya 1 Bpewms obpaboTes knetox W dmkcauymy 8 MAT TecTe.

NG oOUHMTEl, NEpBHYHER | +59 AnUTeneHocTs obpaGoTiK 3-6 Yaca B NPWCyTCTaMKM 59,
ENETOMHBIE EVNLTYER W yoaneuwe 58 1 cpegl ¢ 8eWLeCTEOM,
EMETOYHBIE  FIMHHKW  C AoGanneHds CReed coene W LUXE;
oEeieHras LIXE PUKCAUHA  HERE3  NPOMENMYTOE  BpenMednd  1,5-20
HOPMANBHOMD KNETOYHOND UKKNA.
=59, OAnuTeneHocTe obpaGoTin 3-6 Yaca;
EpATHOBDEMEHHAR YOANEHWE CReObl C BEWECTROM,
IHCTIOTHLMA OoGapneHds cRewed coenk W LUXE;

PHUECAUMA  YepE3  NPpoMEeMyTor  Bpemedd 1,520
HOPMANEHOID KNETOUYHOMD UMKNA,

E= Bapuakm A Gﬁpaﬁn‘ma 1.5-2.0 HOpMANLHOMD
ONATENELHAA KNEToHHOro UMKNE 8 npuoyTeTeM LLXE;
AKCTOIHLINA DHECALMA B KOHUE NEepUona 3HCT0IMLIAK.

Bapuasm & Obpaborsa  1.5-2.0  HOpMaNLHOM
KASTOHHOMD LMKNE;

YOANSHWE WCCNBN0BIHHOTD BELECTRA;

Oobapneqde CEENER Cpede W LUXB;

hUxkcalyMa  depes  npoMexyTor  Bpemewn 1,5-20
HOPMANEHOTD KNETOYHOMD UHKENA.

KneToduele Nreuy obpabateeanTca Gea LUXEB
(Cxenel BEEOSHMA WOBHTHHHLI NDEOCTARNEHHEM BolWeE, 33 WoKnoYeHnes Toro, Y10 LUXB He
noobaenaeTcA).

5.2 NuMroLuTLI, NEPBEAYHLIE KNETEW W KNeTOYHLIE NHHAA ¢ LUXB.

Ona nuMgouyuTos Haubonee aPDELTHBHBIR NoOgXoa = HAYATE IKCNOIALME MCCIe0yesbie BeLIECTBOM
yepea 44-48 4acom nocne cTAMyNALWE DA Koroa WC4Ye’aseT CHHXPOMMIAUWA ENeTodHdors udkna [B]. B
HAYANEHOM IKCNEDHMERTE KNeTEW oopabaTeEanT Hocnedyeblid BEWecTaoM OT 3 00 § Yacoh B OTCYTCTEMM
WIMW NPHCYTCTEMK 59 3aTtem cpefy ¢ BEeWEecTEOM YOanAKRT W 3aMelakT CEEMEd Cpedod, cogepaei
LUXE. KneTew dovecupyioT Yeped npomexyTor epeseHi 1,5-2. 0 HopmansHoro neTodHors Likna.

Ecni Ha4dansHise TECTel © KOPOTEM [3-6 Yacor] nepyonor oBpaboTyr Nokalan OTpPWUATENBHER WM
COMHMTENEHLIA  PEIYNLTAT, WCOONLIVICT NPOTOEDN C gneTenessoil akcnoswumer Gea 58 COgusakopo
npdesness 2 papuauta obpabotsn. Oguako, BOIMOMHD ANA CTEMYNMpoRadHsix ndMdoyrTos Gonee
NoOOxXoOdT BapHadT &, Korga aEcnoHeHUHaNERBIA pOCT MOMaT CHIKATECA K 96 Jacy nocne CTUMyNAUHE. Takse
8 KyNbLTypax KNeTok HE CNeayeT QoCTMraTe CNMNansa Nod axbope speser dvecaymn B Bapuadte b

- Bapwaut A Kneten ofpatatei@anT WCcNeyesisid BELUECTEROM B TedeHue 1.5—2 0 HopMansHors
FNETONHOMD LHKNA @ QUECHPYIOT B KOHLE NepHoOa JKCNOSHLMH,

- Bapwawt B. Knetin obpabaTwisasnT vocnedyemeiM BewecTeom 8 TeseHwe 1.5—2.0 vopmansHon
BNETOMHOMND Udkna. Cpeny © BelecTEOM YOANAKT | 3aMeWanT ceesal cpeqoi. Kneter GHECHpyinT Yepes
OONONHATENBHEE NPOMERYTOR BpamMedd 1.9 — 2.0 HODMANEHOMD KNeToOSHOMS LKKna.

&
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MepardHbie KNETEW W KNETOYNHLIE NHHWA 00pabaTelBaioT croaHsbibd cnOCoBomM, 4To W NuMoynTel, 3a
WCEMNIDHEHAEM TOMD, YTO HET HeoDXOOMMOCTH CTHMyNALKMA 1ue DT A 1 obpabaTeiBaTe Yepea 44—48 Jacos.
KneTen, kpoMe ndmboldTon, cnefyeT oOpacaTeiBaTe B TAKOM peMudMe, 4Tobbl BO BpEMS CKOMYAMKA
ofpaboTeK KNeTkW elle Haxoaunucke B norapudMudeckoil dpase pocTa.

5.3 Knetovydkie NHHKMW Gea LUXB

Kneten cnegyet obpatarmeate 3-8 4acoB B NPMCYTCTBMK K oToyToTRMKW LIXB. Cpegy c sewecTeom
YOANAKT W 3AMELWLAINT CEEMER CPEI0H, cogepraled LUXE. Kneter rECHDyIOT Yepea NpOMERyTO BLEMEHH
1,5—2 0 HopmaneHoro KNETOYHOMD WKKNa.

Ecnu HaYaneHee TeCTsl C KOpOTEMM {3-6 yacoa) neprogom obpaloT Noxa3any OTPUUaTEMBHEIR MK
COMHHTENBHEIA pPEIYNBRTAT, WCNONBIYVIOT NPOTOKSN C ONATENEHOA akcnoaddwWelr Bea 59 MNogxogat 2
papradTa obpalboten. Ofa papranTa 0OUHAK0R0 NEHREMNaME.

- BapwawT A, KneTew ofpabaTeiBaloT MCCNeqyerbiid BELECTEOM B Tededse 1,52 0 HopmaneHoro
KRIETOHHOID LUAKTE W hHECHPYIOT B KOHUE NepHOOa SHCMNOIALKN.

- BapwawTt B. KneTn oGpabaTeleaioT MccnegyemelM BelwecTeoM B Tededue 1,520 HopmaneHoro
KRETOHHOro Wasna. Cpeay © BelecTaoM YOAnAKnT K SaMelwanT Ceenel cpeaoi. KnetTid ukcKHpyoT Yepes
O0NCNHATENEHEIA NDOMERYTOK BpereHid 1,5—2 0 HOPMANsEHOMD KNeTOSNHOND Lidkna.

B mMoMoCnoE MHTOTHYECEWE KNeTEW  [MOeHTAQUUMDyYoTea  Kak wapoobpaideie obpasoBadus K
OTAENAKWMWECA OT NOBEPEHOCTA] MOMYT MOABRNATECA 8 KoMUe 3—6 vacoecd obpadoTeW. Tak Kak a3tk
MATOTHHECKHE KNETKW NErko OTOSNAKTCA, WX MOMHO NOTERATL, NPH yOaneHdd cpeibl, COOepwaulen
HMCCNeayEeMoe BEWEeCTBO. ChneayeT TWaTensHo cofpate WX NPW OTMBIBAHHK KyNbTYDLl W BEDHYTh WX B
KyNbTypy, Y700k wabemaTe NoTepe WKNETOK, HAXOGALWWXCA B MHTOSE, KOTODBIE KO BpemMedd rkcad ke
ABNAKITCA KNETKAME PUCKA ANA MEKPOAOED.

5.4 Yucno kyneTyp

Mo gee KyNeTYDsl CRGOYET WCNONLICRATE ANA KaHO0H KOHLSHTRALUMA MCCNenyeloro BeWecTea 4 4na
KORTRONEHES EYNETYD © pacTEopWTEnem/paszbaBrTenam W HEraTWBHOMD KoWTpOnaA. Korga npedblgyuise
OaHHple nabopaTopdd NoKA3LIBANT  MAHEMANBHEE  BAPWALKKY  MEXDY OBYMA EyNbTYDAEMK,  MOMHO
MENCNEI0BaTs B ONBITE SOHY KyNeTypy. TDE MCNONEIOBAHWH B ONBITE OOHCH KyNeTyDe pPEKOMEHOyeToA
YEENHYWTE SHCND AHANWIKPYEMBIX KOHUEHTPaUKA.

5.5 OMECALWA KNETOK W NPUroTORNEHWE NpenapaTon

Kamayk  KyneTypy  WEckpyioT  oTgenedo.  TpHROTORNEHKE  NPENapaToR  MOEET  BENKYaTE
rAnoToHMYeckyn obpabotey. OOHaKD 3TOT 3Tan He obAIaTened, SCchni NOCTUTAGTCA afeKBaTHbIA pasbpoc
kneTok., MosHo MenoneIseaTe PAINHHYHES METCOWEN NPUIOTORNEHWA NEENapaToR, KOTODLIE NOABOMSIT
NoNy4aTe NPENARATE BEICOKOMD KAYecTEa ANA adandaa. JonsHa coxXpanaTeECA UMTONNasMa KNeTol, YTobi
cnpedendTe MUEpCAgPa # (Npw metTogde Gnoka UMTOoOKMHE3Ia) peansHo WoeHTHGWUHpOBaTE OBYROEDHEE
K TR,

MOKHD  HCNONBICBEATE PAIANKYHBE MeTOObl  OKpACcHEW NEenapaToR, Takke Kkak [WMza dne
cneuykdrqeckre £ OHE dnyopecuesTHee spackuTenn [60]. Mononeaopadde cneuwdimyHbly KpacuTensh
OHK (Hanpumep, aspuguH opadd [62] wnk Hoechst 33258 nmoc nupoddd-Y [83]) moweT yoOpaTe pAQ
apTediakTon, CBAZAHHBIX C NPUMEeHEHWEM He cheundwmdnes k OHE sKpacurenam. AHTH-HHHETOXODHLIE
antuTena, FISH © nadueHTposepHes OHK 3ogame wMnd 0 SU MEMEHWE © NAHUEHTPOMEDE
CREUMDHYECKMME  NRARMEDAMK, B  COYETAHMH C¢  COOTBETOTEYVIOWMME  KPACMTENAMH  MOyT  BalTe
MCMONEI0BaHE ANA KASHTWDEEALWME CO0epManna [XpoMocomMalbpartenTel KpOMOCOMEl) MUKROAGED, SCNK
MHTERECYeT WHGOPMAUHA No MexXaddady Wx Qopruposadia [18, 17]. BoasokHo WCnonNsIosadde Opyrdx
MeToaos gUddepeHUHPOBKK MEROY KNACTOrEHAMA W AHEVTEHAMK, BCNH NOKa3aHa Wy a0e K THEHOCTE.

5.6 AHanua

Mepen MUAKPOCKONMYECKARM aHANWIoM BCE NPENapaTe, BEKMKHAA ¢ pacTeopdTenawm/pasbandTencss U
KOHTROMK, SON¥HB DbiTE HEIZBHCHMO 3AWWDDOoBRAHE. ANeTepHATHEHO, WWhpyoTcs npobel, KOTOPLIE
AHANMIMDYIITCA A4BKEATHEIMK CHCTEMAMK NDOTONHON WHTOMETDWHA KN aHankaa naobpakeHna.

B eynetypax ¢ UXE ona oueskw 4acToTel MUEpOADEp cNegyeT aHanuIupoBaTe mMusHumym 2000
OBYADEDHBIX KNETOK HA KOHMUEHTPAUMIO (MyHkays 1000 geyAdepHsix KNETOK HA KyNeTYPY NEH ROCTAHOBKE
OBYX EYNBTYR Ha EoHUedTpauywo). B onemax © ogHoi KyNeTypod muskmys 2000 geyagepHbix KNEToK Ha
KOHUEHTPALMD CNeayeT aHanWaMpoRaTe B 3TOR KyNeTYDE. ECiM Ha KOy KOHUEHTRAUWID YYMTLIBAeTCA
CYLLECTEEHHD MeHswe, Yenm 1000 opyagepHes ENETOK Ha EyNeTypy wnu wmeses 2000, npu noctadoBke
OAHCH KyNbTYPE. W SCAM HE BRIABMNEHD IHAYKMMOID NOBLIWEHHNA YacToTH MWEDOAZED, ONbIT JonMeH BuiTe
NOBTOREH, WMCNONBIyA SoNblle KNETOK ONA AHANK33 KNM MEHEE TOHCHYHBIE EOHUBHTpauWd. He cneayer
YUTBIBATE KNETEW HENPaBANsHoR QOopME WNM C OBYMA RADEMH, JHAYWTENLHO DEINWH20WKMHCA B
paamepax. He cnegyeT nyTaTe QEYAGEDHEIE KNETEW & NNoxo pasBpotaqHHbiMd MEOMOALERHBIMKA KETHAMM.
Knetkn, conepsallKe Bones Yem 0pa S008 HE QOMMEHBl AHANHIKMPOEATLCR HA MUKRORAADE, TAK KAK MCXOQHAR
[CNOMTAHHAA) 4acToTa MPKPOAZED B 3THX KNeTEax MoxeT OwiTe Bwwe [64, 65) BosMomed nogcyer
OOHCAOBDHEIX ENETOK, BCM NOKa3aHo, 4T0 MCCNedyeMoR BELECTERD BIHAET HA AKTHEHOCTE LIXE.
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B onuiTax ¢ KNETOYHBIMEA NUHAAKMK Gea UXE, sukpoAnpa asandadpyioT Mudnsay B 2000 kneTeax Ha
KOHUSHTRaUMD (Muanpys 1000 kneTox Ha kyNeTypy Npd NOCTaHOBEE OABYyE KYyNETYD Ha KoHUeHTpaudin). B
ONBITAXY © MNOCTAHOBEOA OOHOR KYMLTYDBI HE KOMUESHTRAUMID aHankMadpyioT mdddmys 2000 knetox s|a
BYNBTYRY.

Mpy Mcnoneaoeasddl UXEB cnegyer onpegenate CEPI vnk Bl gna oueHEd BneTodHod Nponvde paumMe
{cm. MNpunoxedde A), aHanuaupya Madumys 500 kneTok Ha syneTypy. Npr soageictenn B otcyTeTRMM LUXE,
cnegyeT NoNyYrTe JaHHBE, ST0 KETKW, KOTODEE aHANWAMEYIST, WMENA Nponkdepauno.

5.7 Kpurepun npuemnemMocT

OnycasdMbe B QaiHoM pykopogcTee naboparopysie Npasuna Menonsaceadma MAT TecTa nokassBasoT
er0 BOAMOMHOCTE DEANLHO W TOMHO BoLIABNATE BELECTEA © WIBECTHOR AHESYTEHHOR W ENaCTOreHHON
AKTHEHCCTREY B YCNOBHMAX C ¥ Gea MeTalonHYeckon aETHEALMK, 3 TAKHE MIBECTHEIE HEraTHBHLIE BEWEeCTaa,
HCMONbLIYEMBIE B KAYECTEE KOMTPONbMBE cognuueddd (Mpunosedke B). Korga nonydeds Gaddele no
BOAMOKMHOCTH  KODPEKTHO BLINCMNHATE JaHHBIE TecT, nabopaTopha QONMHa NOKA3aTE, YT0 AHANKIADYEMBIE
HA MHEDCRAODA KNETEW NDCWAKW OGHO KNeTOYHo0e JeneHne, ecnK TecT NpoRognTeA Bel Menoneaoaanuws LUXE.

Bewectaa, npedcrapnedHdese & MNpanoseHdd B pEKOMEHAYIOTCA  WONONbISBATE B KAYECTRE
KOMTRONBHBIX COSadHeHKA. MoxeT DeiTe NPOBSOEHa JAMEHA WNA QONCNHEHHE, BCNH WIBECTHA AKTHBHOCTE
ATHX BELECTE, SCNH Y HUX CXOOHLIA MEXAHKMAM QEACTBMA W BCNM OHM OTHOCATCA K BEWECTRAM, KOTODLIE
Gy0yT TECTAPOBRAHE, HCoNONeIyA meToguky  MAT. ObocHomawde MOMET BEMKYATE  BANWOALMWOHHOE
HCCMEQOBaHWE, BENIOYAINWEE WAPOKWEA CNesTp BeWEeCcTE, WNK ChOKyCHpOBaHHoE Ha CyHeHMe CnekTpa,
OCHOBAHHOE HA XMMWYECKOM KNACCe WCCNedoBaHHors BELLECTES MK MIYHEHHOM MEXAHMIME HADYLLEHHA,

KoHTpoNe © pacTEOpWTENemM/paitaBWTensM W KOHTpONe Dea  obpaboTki  OonwHel 038aTk
BOCTIPOMIBOOMMO HH3KKA H NOCTORHHEIA YPOBREHE YACTOTE MHKDOROED (TWNWHHO 5-25 Mukposgep #a 1000
ENETOoK ONA KNeToudHbx THNoE). Jpyrde TANk ENeToK mMoryT HMETh P3aMbLIe YPOBHW OTBETO8, HOTODLIe
CAeOVET CNPeOendTe, KOrga oBoCHOBRIBAETCA BOAMOMHOCTE WCNONBIOBAHMA WX B MAT tecte. JaHHwie
KOMTRONER NOIWTHEHOTD, HEraTWEHO W C PacTEOpWTEnEst CchiegyeT WCNoNe3oBaTe 4NA YCoTaHOBNEHWMA
Npegenos KonetaHAl HCTORHMYECHOND KOHTPONA. 3TH OUESHKK HEeoGxXoOMM0 MCRONeI0BATL NDH DELLSHHM
gonpoca b aneKEaTHOCTH COOTRETCTEYIOW MY HETETHBH B NOIHTHEHEIK KOHTRONEA B SKCNEDUMEHTE.

Ecnv npeanonaraswTocd MAHODHEIE WAMEHEHHA NPOTOKDINE JKCNEDMMEHTA (HANpUMEep, METOOMEH
ABTOMATHYECKOND AHANKIA, WCNONEIOBAHWE HOBOMD THMA KNeToK), TO, 8Cnk WX HpOekTHBHOCTE NOKa3aHa 0
MOOROUKALMK NPOTOKONA, OHK MOMYT CHWTATECA NPUEMNEMEIMIA ONA WMCNoNsacBasks. [JeMOoHCToauUMA
P DEKTHEHOCTH BINIOHAGT NOKA3 TOMD, 4TO MAaBHLIE MEXAHWIMBL, XPOMOCOMHEIE PAIDLIEL W OTCTAEAHWA W
NATERK MOFYT GbliTe ONPEIENeHE, M 4TO COOTRETETEVIOWWE MOAMTHEHLIE W HETATWEHLIE PEIyNbTATEL MOMYT
GhITE NONYHEHE N8 TECTHRYERMOMD KNAcca OTOENbHbBX BEWECTE WK WHDOKSND pAOA BeLEecTR.

6 PesynNbTaTbl M OTYET

6.1 OBpaboTka peaynstaToe

EcnK MCnonkayeTeA MeToaMyEa UWTOKMHEIHOro Gnoxa, TO GNA OUEHKH MHOYKLWA  MHEDoROen
HCNONBEIYETCA TONEKD Y4aACTOTa ABYAOEDHEX KNETOK C MUKPOAIDAMH [HE3ABKMCHMO OT YMCNE MUKDOADED Ha
FNETEY). Y4BT YMCNa KNeTok ¢ OaHHK, DEYMA ¥ DOnee MUKPOAADAMH MOKET JaTk NONSIHYI0 MHQODMaLni,
HO He OSAZATENEM.

MapannensHos CNEAYeT NPOBOOMTE OUEHEY UHTOTOKCHYHOCTH WIHNA  UMTOCTATMYHOCTH BO BCEX
OSpaboTaHHBIX M KOHTRONEREE © pacTRopHTEneM/paitasurenam kyneTypax [59]. Heobxogremo paccyuTaTe
CBPwni Rl gna ecex obpaboTalbeE W KOMTPONBHEE KYNBTYD, KAK MEpy I308DHKN KNETOYHOMo LWMkna np«
HCMONEIOBEAHHWKA METOOa UWTOKMHETWYECKOrD Bnoka. B oToyTeTede LUXE, cnedyeT MononedceatTe RPD wnw
RICC wni Pl {cw. Mpanosedas 1),

OamHHcle NPABSOAT Mo OTOENbHBIM KyNeTypas. JononHWTENEHG, BoE OadHble cnedyeT o6bearHKuTE
(CYMMHPOEATE) B TAEMAYHOR opre.

BewecTaa, HOTODBIE MHOYURPYIOT muxpoAgpa B MAT, nHgyuupyioT SpoMOCOMHEBIE BRIDLIELI, MOTEDH
KPOBOCOM WM KOMEAHAUMKG 2THX CoDeiTHR. JaneHefwvid aHands © NPHMEHEHREM aHTH-KHHETOXODHEX
AHTHTEN, CNEUAgHYECHAX UEHTROMEDHEIX J0HGOS iN SifU KWW ARYTWE METOO0E MOWET WCNONLICEATECA GNA
YCTAHOBMEHHA MEXAHMIMA  HMHOYEUMKM  MUEPOALOEeD. BCN2OCTEME  KNACTOMSHHOIS  WANK  aHeyreHHong
apberToR.

6.2 OueHKa 1 HHTEPNPEeTAUKWA PEIYNLTATOR

HeTt tpefoBaHdi  nNo AononHATENLHOMY TECTURORAHKIO GNA BEpHMEALMH YeTHS NONOEATENLHOTS
WKW OTPUUATENLHOMD oTeeTa.  TpOTHROPEYMBELE  pPeayleTaTel  CNEOyeT  NpoACHWTeE,  NPOBGOA
QononHMTENbHbd adanka 1000 kneTor K3 Boex KyNeETYR, YT000 MabewaTe NOTEpM CNenoro TeCTHPOBAHMA.
Ecnu aTo He paspewasT CWTYaUHIKD cnedyeT NRoBECTH JaneHeldles TecTUpoBaHde. B nocneqyeulmx
IKCTIEDHMMEHTaX CNegyeT ModMdHUMpoBEaTE NADAMETER HCCMNEQOBaHHA, PACWHWPAA WK cy#ad konebaMua
yenopwi. [NapamMerpsl HCcNefoBaHdA, KoTopoie MoryT GbiTe MoOgUHUWDORAHE BHMCMEICT OMaNaIoH
8
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HM3yYaeMbly KOHUBHTpAUWH, Bpems obpaboTkd W DWECAUMK KNETOK WKHNK YCNOBHR MeTabonv4eckon
AKTHBALMIA.

CylecTeyaT DAL KPUTEDMES ON8 ONPEOenedus NOMCEUTENLHOND PesYNeTATA! IABMCHMOCTE OT
KOMUEHTDALMKM WM BOCIROWABSOMMOE NOBLILEHHE YacToTel MyTAuWiA. Ha neppomM MecTe oonwHa ObiTs
BUONOrAYeckan oD0CHOBAHMOCTE DelyNETATOE. PACCMOTDENKME TOMD, HAXOOKWTCA MW OUSHKE & NPEOendx UnK
33 Npefenamy Kenefadqil MCTOPMYECKOrD KOMTDOMNA MOMET OaTe MHOODMALKIO No oueHks BUonorM4eckon
IHAYMMOCTH  OTBETa.  COOTEeTCTEYIOWME CTATHCTHYECKWE  METOOE  JONONHATENsHO  MOrYT  DkiTe
MCNONL30BaHLl NPKW oyeMke  peayneTaros  [66]. Oosako, nNpy OUBHKE  JABMCHMOCTI  O0da-3dgdoest
cTatucTiyeckan obpadorka secbxcavma. Cnegyer NPWHAMETE B BHMMAHME BOCNPOMIBCOAMMOCTE W
MCTOPUHECKHE DaHHEE.

XoTe B BONbWKHCTES WCCNeQOBAHWA NONYYA0T YeTEHe NoNOHWTENLEHEE WK OTRHUATENEHEE
pEIYNLTATE, B PEOKMY CMYY4asy OAHHLIE HE NOIEONAKT COENATE 3AMOYeHUe of AKTHEHOCTH BRWECTRES.
PaayneTaTel s0ryT OCTABATRCA NPOTHRCDEYMBRIMM  WIKM  COMMMTENLHBIMKW, HECMOTPA Ha TO, 4TO
IKCNEOUBENTEI HECKONEKS PA3 NOBTOPEHSL.

MonoeMTENBHBE peaynNeTaTe B MAT TecTe NokassBasT, 4TO BEWECTRO WHOYLMPYET XDOMOCOMHEIE
paipuigsl W NOTEPM @ EYNsTHBUDYEMEX KNETHKAX MOSKOMWTAOWAY. OTPHUATENsHLIE  Pe 3y NETATE
MNOKAABBAKDT, 4TO APA GaHHBIX YCNOBUAY WCCNEOYEMos BELLECTED HE WHOYUMPYET XPOMOCOMHBIE PaIDLIBG
WKNK OTCTABRHME WM NOTEDH XDOMOCOM B KYNETHEMDYEME KNETEAR MMEKOMMTAML KK,

6.3 OTver

CTueT QoMeH BENKYaTL CAeqyiow iy MHOORMaLue.

Mococnenyemos coeduHEHHE!

= WOEHTWEMEALWOHHBIE OaHHBE W HoMep CAS;

- EUIHYEcKy NDUDCOY 1A HKCTOTY,

- PAIA KO- XM MSECHAE NAPAMETDE, HMEIOLWWE IHAYMMOCTE OMA QaHHOND MCCNedoaaHHe,

- BIAMMOOSHCTEHE  WCCNEOYEeMOre BEWeCTEa ©  pacTEOpWTEnasypalfapurenss  WnW o C
Ky NbTYPanEHoN Cpegon.

PacTeopuTens/pasbanuTenks:

- obocHoBaHKwe Beibopa pacTeopuTenA/paabaanTens;

- PACTROPUMOCTE ¥ CTADUNEHOCTE MCCMEOYEMOTs BRLUACTES B PACTRODHTENS pazfanuTens.

KreTs:

- THM A HCTOMHKE KNETOE,

- NPUISOHOCT B MCNOMBIYSMOTD TUNE KNeTok,

- OTCYTCTBME MUEDNNAIME, SCNK OLSHABANMK,

- MHBoDMALKA  ©  NPOSOIEEMTENSHOCTH  KNeTOYMMOre  UWKNE,  BREeMEHd  YOBOSHHA WK
NponNHpepaTHEHBIA WHOEHS,

- npu pabote ¢ NAMQEOUKTARMK, NON, BOIPACT 1K YHUCNO BOHOPOR KPOBLA,

- npw pabore c NMGOUMTaMK, MCNONLI0SANK UENLHYID KPOBE MK BeOENEHHEIE NHME0LATE:

- YKHCMO NACCAMENR, SCNKW MCNONLIYIOTOA;

- METoOs NoALE PHEAHWA KNETOYHEY KYNsTYR, 80N HCNoNLIYeToa,,

- MOQAanEHoE YHUCND XOGMOCOomM,

- HOPMANEHOE (HEMETABHLIR KORTROMNE) BREMA KNETOYHOTS LWENa.

YCoMoE9a JECNeprseHTA:

- BRECTRD, MDUMEHASMOE ANS BMoka duToRMdesa (Hanpumep, LUXB), ero soduyedTpaugis
ONUTENLHOCTE ILCIOIHLMA B KYNLTYDE,

- OBOCHOBAHME BLIDODA KOHUSHTDALMA W YWMCNA KENeTOMHEX KyNETYD, BRMIOUIIOWEE OaHHLE No
UMTOTOKCHYHOCTH M OMPAHMHEHWA MO DACTRODUMOCTH, SCMW WMEHTCA,

= COCTAR CREOE, KOHUSHTpaUKI S0,

- KOMUEHTPAUMK MCCNedyesoro BellecTaa;

- KOHUSHTpaumK (Wune obkess) pacTROPWMTENS W KONWYECTRo O00aRneHHors MCCnegyemMoro
BELECTRA,

- TEMIepaTYpa | BRemA WHKyDaumMu,

- ANWTENEHOCTE 0OpatoTEH KyNeTYDY,

= ppenma nocne obpatoThK 40 UECILM,

- KNETOMHYID NROTHCCTE NDH NOCERES, SCK NEHMEHANA,

- THM ¥ COCTAR CUCTEMBl METASONUYSCKON AKTUBALIMK, BEMMOYAA KPUTEDMK NPUEMNEMOCTH,

- MOIATHEHEE W HETATHEBHEIE KOHTPONK,

- METOAL NPWIOTOANEHWA NDENAPATOR ¥ METOAMER OKDACKK,

- KPWMTEDMKA YHETA MUKDOROED!

- YUCMO NQoAHANKIMPOEAHHEEE KIETOK,

- METOABl OLUEHEM LATOTOKCHYHOCTIA,
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- moGas gononHATENLHAA MHDODMALKE B OTHOWEHKK LUMTOTORCHYHOCTH,

- EDMTEDMH yHETa pPeavNeTaTa KAk NOAGHMTENBHER, OTDHUATENBEMER WKW NEOTHBODEYH Bl
{COMHUTENBHBLIA];

- METOOE CTATWCTHYECKOR oBpaboTem,

- METOOE, TAKWE KAK ACNONEIOBANWE AHTHTEN K KMHETOXODY, ONA XaDaKTepHcTHEN COOJepHaHHa B
MMKPOALRE LUENLIX XPOMOCOM MM DDarmeHToR KEomMOCosE.

PeayneTaTei:

- GUEHER UWTOTOKCHYHOCTH, danpumep, CBPI i Bl npw vwononsiopanna saeTogoe o Gnokom
unTokkseza, RICC, RPD wnw Pl korga GnNok UMTOKMHE3d HE WCNONLIYETCH, JpYIME NEHM3HAKKW, echiu
HMEKTCA, TAKME KaK KNeTOYHOE CRANaHMe, ancnToa, NogeHeT MeTadas, YacToTa GEYALEDHLIX KNeToK,

- NEH3IHAKA NDEUANTATALNM,

- AaHHBe pH M CCAMOTHHECKOA KOHUEHTRAUMH BS Bpess ofpafoTHd WCCnelyemMBEM BELECTROM,
ECnd onpeqenang;

- CNEEAENeHAE NPUEsMNEMOCTH KNETOR ANA aHaniaa;

- pacnpegensHie oaHo-, OByE- W MHOTOROEPRHBIE KNETOoR, NpW NpdMedHedrd MeToga Gnoka
UKTOKHHMEIR, SCOA NpOBOOHNN,

- YACND KNETOK © MUEDOAGDAMKA, NPYBEOEHHOE OTOENLHC ANA  KEawaol obpabotadHol w»
HOMTROMBHOR EVNBETYPR, M OTOENEHE BLIQeneHHos B OBYALSDHGLIX WM MOHOALESDHEX KNETKaX, eciu
MEHMEHAN,

- CUEHER JABHCHMOCTI 30desTa oT 003k, e TG BOIMOEHD,

- OaHHBIE HEMATHEHOMY {PACTRODHTENEDAI0ABKTENE] W NOIKTHEBHOND KOMTRONA {KOHUSHTEEUMA W
CACTBODMTENE);

- HCTODHMYBCEWE  JaHHBE N0 HEraTHBHOMY [pacTBopWTeNs/pazbasnTens] W NOIWTHEHIMY
KOMTEONAM C YEASAHWEM Npegencs konebaHui, cpegHed | cTaHOapTHOrD OTHAOHEHWA W O0BEDHTENEHEX
WHTEpEaNnoE (95%);

- CTATACTANECKMA 3HanNKa, aHaseHun P.

OECcysne e peIyneTaTos.

JAKMNOHEHHE.
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Npunowesue A
(peKOMBHOYEMOR)

QOPMYINbI AHANMW3A UWTOTOKCUYHOCTH

1. Mpv venonbaosandd UXE cueHka yWTOTORCHYHOCTI OocHOBaHa Ha Munekce nponudepauydd npW
UHMToRHHeaHoM-0noke [(Cylokinesis-Block Proliferation Index (CBPD} o wepekce pennvkaddd (Replicative
Index (BRI} [17, 59]. CEP| nokaszeiBaeT CpeqHes YKCNo ENeTONHBEY UWENOR Ha KNeTEY, B TEYEHWE Nepuoga
acnoaduui UXB. Ol soseT BeiTe MCNonk308ad ONA noac4dera Knetodsol nponvcepauqd. Rl nokaseigaer
OTHOCHMTENEHOE YUCNO Afep B 0BpaboTanHon KyNsTYDE NO CRADHBHHM © KOMTROMNEHON KyNBTYPOR W MOMET
HMENONLE30BATECA NPKW pacqeTe Y UMToCTATHYHOCTH!

UdTocTaTiuHocTe (35) = 100 - 100{{CBPl, = 1% CBPI, - 1)}

CHE LR RO |?n'h'|r?ﬂ¢'l|.’l|'.h'n'n'_'|' RAEIROK ) + 12 = WU AEVRASRNRY RRERTAE )+ {3 = wiiean Al r.i'.".ﬁ'l":'t.'ll'.l.ln'-ln'.l.' RACHaK )

{ |'..'|'-.IJ£|'-='4.-' HUCRD KRESaK)

Tawkun obpazon, npi CBPI = 1 (BCe kNeTEK © O0HKK ASDOM) UATOCTATHHYROCTE ¥ 100% KneTor.
Uutoctatmekocte = 100 < Ri

{Dvaacsnar ddevredepi e aemn o) ¢+ (2% wicne AROsaR 0 e Kiem o), )b [o0mee v e Kiemok) |

R’ w 10}

Hrﬂrr.'.'.'r.ldrs_t'ﬂ |’.;||'.’|I'.?J'|'F|?.1.'Fx'.'|'r.‘r.ur.:'h'_ll B | I:.E XN TR A rHl'.'.'EJHﬂ‘l'.'J"JJ'!n'l' h'.'n'r_‘ﬂll'.l.l\.'}l,r] : [rJtTrI{L’{"HII{'. Tid EJ??EJH:IK

rage T = KyNeTypa C BEESEHHEM HCCNedyemMars BelEcTeEa,
K — KOHTPONBHAR KyNLTYRA & PACTBODWMTENEM.

2. Takus obpazos, Rl 53% oaHaqaeT, 4TO No CLABHEHHID C YWCNOM KNeTOK, KOTOpLE OEnATCH,
ofpaiyA OBYALSPHEIE W MHOMOAQEDHLIE KNETHW B KOHTPONLHOW KyNbType, TONeKo 53% OT aToro 4kocna
OenarcA 8 obpatoTadHol KYNETYDE, T8 UWTOCTATHHHOCTE B 47%.

3. DECNEpMmMeHTeEl Bea WononkioBadda UXB. Cuessy  UWTOTOKCHHYHOCTA  pPEEOMEHOYETCA
NpedcTasnaTe B BUOE NOK3IaTeNel OTHOCHTENLHOND BOapacTaHma konvdecTea knetox (Refative Increase in
Cell Count) (RICC) Mnu oTHSCHTENEMOND YOEOEHHA nonynAauws (Relative Population Doubling) (RPD) [59].
Ofa NokazaTena NEHHAMaI0T B0 BHUMaHHME Q0N KNEToK B NONYNSWAK, KoTODLIE GENATCA.

[ VEEINENIE YHOTR KACMOK 8 GRBIMEBLY KV IRMVPAx (N Yais — Fedtel )

RICC = <100
e - [ 1 ’ st * Ll — Frl
PECIYENEE HECA KREMOR & KON B VALY {.I.I'-t'n"-i'f.' W — Kkiel
{ vadgoenie ROINVTR R & GBI R Hl'.]‘hn'i'“?.i'ﬂ.l'.f:l
RPD = : il « 100
I:__'I.'r}Fi‘ﬂi_‘Ji'HL" RN VRN & KO hon .l-.'.'l'.?l:-l.ll_'l:ll'.h’."}
roe:

Yoeoeune nonyaayun = [ing{um—.?:; Kienor Rocie oopatomi) + (Hauaibhoe 4ucio k. n*.lurm'}l] +log2
4. Tasmm obpaaowm, RICC wnn RPD 53% nokazweaet 47% LHTOTORCMYHOCT W/ LKTOCTATMYHOCTI.
5. Mcnoneaya wegexkc nponuchepadqs  (Proliferatin Index) (Pl), UATOTOKCHYMOCTE MOMET DbiTe
pACCHUTAHA Heped NOJCHET HHCNa KNOHOB, COCTOAWKS B2 1 kneTir (c11), 2 knetor (c12), 3=4 mneTtok {(c14) 1
5-8 wneTok (c18)

(el )= (22 cl2)+ (3 cld)+ (4= cl8))

[cll+el2+cld+cl8)

G. Pl HCNOoMNe3yeTCA  Kak peanedER  NapaseTpy UWTOTOECHYHOCTA  ONA  ENETOMHBLIX  NHHHA,
Ky NbTHEHPYEMBIX 7 Situ B oToyToTEMA UXB [26, 27, 28, 29]

PI =
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MpanoxeHwe B
(peKoMeHOYEMOR)

CranpapTHble (petdepeHcHbie) BelWecTea, pekoMeH0BaHHbIe

ONA OLEHKM KadecTea'

KaTeropwa ___| Bewecteo | Homep CAS

1. KnactoreHel, aKkTHEHbIE Be3 MeTaABONMYECKOW aKTHBAL WA,
LUuToadu apabuHoaMg 147-94-4
MutosaaLMy G 50-07-7

2. KnacroreMel, TpebyOWWe MeTaboNHYeCKYID AKTHEALMIOD.
BeMalainupasd 50-32-8
Linknodhocdamng S50-18-0

3. AHeyreHbI.
Konxmume G4-86-8
BUHGNacTHH 143-67-9

4. HeratMBHEIE KOHTRONLHELIE BEWECTRA.
Ol 2-aTunrekcian dptanaT 117-81-7
HanuouKCcoBas KHCnoTa 389-08-2
Mupes 129-00-0
Xnopwd HaTpWA Te47-17647-14-5

' CraHaapTHuig (pedepeHCcHbIe ) BELYECTER — DEKOMEHOI0BAHHLIE K HCNONBI0BAHHID BEWECTRA. JaMEHa MK
pobaaneHde XAMAYECHOrND BELECTES K NEpeUNCNeMHb BRILE MOoMeT DLiTe COSNaHa, ecni WIBECTHA WX
AKTHEHOCTL, BCMM OHH MHOYLWMDYOT MUKRPOALPE RO TOMY e MEXaHWIMY OEACTERR KW 2Ccnk DeiN0 NOKazaHo,
TO OHKW OTHOCATCA K BEWECTEAM, HOTOpLIE SyOyT oueHedk B MeToge MAT. B 3apucksocTid OT Uen«
OSOCHOBAHWE MOMET BEMIOYETE BANWOAUMOHHOE (MPOBEROYHOR) WCCNeqOoBaHWE, BRMOUYIOWEs LWWPOKIA
CMEKTPp BEWECTE, WM COOKYCHPOBAHHOE HA CYMEHWE CNekTpd, OCHOBAHHDE HA XMMHYECKOM KNacce

HCCNEOOBAHHOND BEWECTES WNH MIYYSHHOM MEXaHHIME HADYLLEHWA,
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