locynapcTBEHHOE CAHUTApPHO-3MUAEMIUONOrMYECKOE HOPMUPOBaHME
Poccuiickoii ®epepaunu

1.206LLUWVE BOMPOCHI. TMITMEHA,
TOKCUKONOI A, CAHUTAPUA

OLEeHKa MyTareHHo akTUBHOCTM
NnecTUUWIOB

MeTognyeckne ykasaHus

MY 1.2.3364—16

V3paHne oduumnanbHoe

Mocksa * 2016


https://meganorm.ru/Index2/2/4294853/4294853111.htm

PenepanbHas ciayx6a 1o Hax30py B cdhepe 3aUTHI NpaB noTpeduTenei
H 6J1aronoJy4us Ye10BeKa

1.2. OBHLIME BOITPOCBI. THT'MIEHA,
TOKCHKOJIOT'Mis, CAHUTAPUA

Oxnenka Mymrem-loﬁ AKTHBHOCTH NECTHIHI0B

MetonuuecKne yRasaHus
MY 1.2.3364—16



BBK 51.2
0-93
0-93 Ouenxa MyTareHHOM AKTHBHOCTH NECTHUMAOB: MeTOOMYECKUE

ykasauus.—M.: PepepaibHbIi LHEHTp THIHEHB! U 3MIEMHOIIOTHE
Pocnotpebnaazopa, 2016.—49 c.

ISBN 978—5—7508-—1495—4

1. PaspaGoranst ®BYH «®enepansHellf HaydHbH LEHTP THrHEHS
um. O.9. Spucmanar PocnoTpebuamsopa (axameMux PAH, npodeccop
B. H. Paxurckumif; 4.6.1., npodeccop 0. A. Pepasosa; x.6.1. H. A. Wmoumna,
«.6.1. O. B. Eropona; a.m.4., npodeccop T. A. Cunnixas; 1.M.H., Ipodeccop
E. I'. Uxsupxun); OI'BY «Hay4Ho-ucCNeROBATENLCKUN HHCTUTYT SKONOTHA
HeNoBEKAa M TMPHCHB! OKpyxatomelt cpeabl uM. A. H. Coicuna» (a.M.H., mpo-
deccop B. C. Xypxos; 1.6.4., npodeccop JL. I1. Coruesa); ®FBHY «Hayuno-
HCCIeNOBaTENbCKIH MHCTHUTYT dapmakonorun um. B. B. 3akycosa» (npodec-
cop, unen-kopp. PAH, A. Ji. Jlypueg, k.6.1. A. K. XKanaraes); PI'BYH «Vu-
crutyr obmel resermxs um. H. B. Basanosa» PAH (m.6.1., npodeccop
C. K. AGunes).

2. PexoMeH10BaHbI K yTBepxacHmoo KoMuccuedi o rocyJapcTseHHOMY
CaHUTAPHO-3MIAEMHONIOTHYeCkOMY HopmupoBaHmo Denepanbroii Cryx0b1
110 HaA30py B cdepe 3aLHTH Npas noTpeCGuTeNei 1 Giarononyuus YenoBexa.

3. VreepxuaeHns! Pyxosoaurtenem PegpepanbHoii cnyxO6bl no Hamsopy B
cepe 3amuTHl Npas noTpebuTenel U Gnarononydus 4enopeka, [ ABHLIM ro-
CyNapCTBEHHbIM CaHWTapHBIM BpayoMm Poccuiickoit denepaumm A. 10. Ilono-
BO# 4 mons 2016 r. ¥ BBEOEHSI B ACHCTBHUE C MOMEHTA YTBEPIKICHHA.

4, BeeneHs! BriepBbi€e,

BBK 51.2

ISBN 978-—5—7508—1495—4

© Pocnorpeduansop, 2016
© Qepepanbubiii HEHTP FTHIMEHBI B
ammaemuonorun Pocnorpebuansopa, 2016



MYV 1.2.3364—16

Conepxranne

1. OGnacTs NPUMEHEHUA......coeunn.... et resseeanens ettt e reveneanrnrans 4
2. HopmaTHBHBIE CCBUIKH ...,
3. TEpMHUHB! H OTIPEAETIEHHS covcivreriiriraisrensrisnssresessesrsssasissesassssesssssssnsssesssssssracessssassenss O

4. OueHKa MYTarcHHOM aKTHBHOCTH NECTHIHIOB ..oovvrvireerrens e e 8
4,1, OnucaHue CHCTEMB! OLICHKH MYTArSHHOR KTUBHOCTH ..oeverierccvesneceaianns vrerneeens 9
4.2. [MpHHLMIIbL! 0TOOP2 NECTHLMIOB, PENapaTuBHEIX GOPM ¥ X KOMIIOHEHTOB

IUIR MCIBITAHKA HA MYTATEHHYIO AKTUBHOCTB ... cvouiinsesvaness b .10

5. IlyTu BBEAEHUS NECTULMIOR, BRIGOD 03, OOBEKTHI HCCACAOBAHM L. vveveveseecreanene 10
5.1. MccnenoBatus in VIVo. ... veessen s rerresneninnens e e B { ]
5.2. VICCHENOBAHUSA IR VILFO .o..oorevmrressnrccrnnisenens et trerrereeersaessas et seseraesssessees 12

6. MeToIb OLUEHKM MYTAreHHOCTH TIECTULMAOB. ..ov ceveacranoancsconeeren reeertacaaananres creevsanns 13
6.1. MyraunonHsii tect Ha Salmonella typhimurium u Escherichia coli

(TecT DHMCa) ....cocvvrinernes reesemenersrasreenes ceerereerseseressareseane e eeaean e 13
6.2. Yuer abeppauuit XpOMOCOM B KIETKAX KOCTHOrO MO3ra MACKONUTAIOMMX .... 18
6.3. OueHka XxpoMOCOMHBIX aleppalluil B KIETKAX MICKOMUTAIOMMX in Vitro ...... 22
6.4. Yuer MUXpOANEp B KNETKAX MACKONUTAIOUINX ifl VIVO «..ue.venrernne. .
6.5. Vet MuKposnep B KIETKAX MICKOIHUTAIOUINX il VILVO c.uu.eeevereveeevenrcvnrrennnen. 30
6.6. Quenxa JHK-nospexnatomei akTuBHOCTH in vivo metonoM JJHK-komer
B IUETOYHOM BEPCHH ...c.oveutrervesresainsennare ceeeeenrasnaesrannas eesaeeetet e st e sasnee 37
6.7. Ouenxa JHK-mospexaatoweit akTuBHOCTH in vitro metoioM JIHK-xomer
B LIEJOYHOM BEPCHMH ........... reetssisniiraret e nenrraes eeeesasetensrennes et 43
BAKITIOUSHME ...cvivereereeierisisrarsnsassiassessassasssssnsesan ereereeeste ettt b e ras oo 47
Bubnuorpad uueCcKHe JAHHBIE ......c..vevuesranreaceinninens SRR 49



MV 1.2.3364—16

YTBEPXJAIO

Pyxosoayrens ®enepansHoit ciryxOs!
I0 HAA30pY B cthepe 3amuThl pas
noTpebureneit 1 671aronoayIus YeJIoBeka,
I'naBHBIH rocynapCTBeHHbIH CaHUTAPHBIN
spau Pocculickoit eneparyu

A. 10. ITonora
4 mons 2016 1.

1.2. OBILUE BONPOCHI. 'MI'MEHA,
TOKCHKOJIOTUA, CAHUTAPUA

Onenxa myTar €HHON AaKTUBHOCTH NECTUIIN/I0B

MeTtonugecKkae yKazanusi
MY 1.2.3364—16

1. O6aacTs npuMeHenns

HacTtosmiue MeToanMyecKre yKa3aHUWs YCTaHAaBIUBAIOT MOPANOK NpoBe-
JNEHUA KOMIUICKCHONW OLEHKM MYTarcHHOW aKTUBHOCTH JEHCTBYIOUIMX Be-
ILIECTB HECTHLMIOB, NpENapaTHBHLIX (OPM M UX KOMIIOHEHTOB COIJIACHO
TpeOOBaHUAM OTEUECTBEHHbIX M MEKAYHAPOIHBIX HOPMATHBHLIX MPaBOBBHIX
JIOKYMEHTOB.

Metonpmaeckue yxasaHUs NpeJHa3HaueHbl Uil MCTIOb30BAHMS NIPY TOK-
CHUKOJIOrO-THIMEHMYECKOM OLIEHKE NECTHUMIOB Ui YCTAHOBJICHMA Kiacca
ONAacHOCTH MO IOKAa3aTeMo «MYTareHHOCTh» M pa3paboTke Mep IO MpexoT-
BPAILCHHIO UX HEONAronpusaTHOTO BAMAHUA HA 3[0pOBbE HACEJICHUA U ITOBbI-
WICHHIO HANCHKHOCTH pa3pabaThlBacMBIX HTMEHHMYECKUX HOPDMAaTHBOB U per-
JIAMEHTOB ITPUMEHEHHS NECTULIUAOB.

MeTtoap! OLEHKN MYTarcHHOW aKTHBHOCTH MECTHULMIOB MPUMEHUMb! B
cnyyasx:

— peTUCTpalMH U [lepeperucTpaLuy NecTHLHIOB;

-~ U3MEHEHWs COCTaBa WY BUAA NpenapaTHBHOH (opMBr;

— pa3paboTKy TMrHEHMYECKHUX HOPMATHBOB ¥ PErTaMEeHTOB NPUMEHEHMUS;

— MPOBEICHUA NMASMUONOTHYECKUX HCCIeJOBaHUM B pErvoHax c Imo-
BBILUECHHOH NECTUNMIHOR Harpy3KoH.

Metoauyeckne yKa3aHus NpeHasHaYeHbl LT CNELHATHCTOB OPraHoB U
opranusauuit PegepanbHOl ciyxObl 0 HAA30pY B cdepe 3auMThl IPaB Mo-
TpebuTenel u 6raronoayyus 4eoBeka, a TakXkKe HayUHO-UCCIIEN0BATENbCKUX

4
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opranusanuii, taboparopuil u xadenp rurueHUHeEcKoro npoduis, 3aHUMa-
WHUXCA OLEHKOH ONacHOCTH IECTHULHMAOB Ha BCEX JTamax MX OOpalieHus M
THTHEHMYECKMM HODMMPOBAHHEM IECTHIMIOB B OGBEKTaX OKpYKarolei
Cpenkl.

2. HopMaTuBHbIE CCHLIKA

2.1. ®epepanbHplil 3akon oT 30 MapTa 1999 r. Ne 52-03 «O caHutapHo-
3MUAEMHUONOTMIecKOM 61arononyyuy HaceJeHus» (C M3MEHEHMAMH H J0-
MOJTHEHHSIMH).

2.2. QepepanbHplil 3akoH 0T 19 mosa 1997 r. Ne 109-03 «O 6ezomac-
HOM OOpalieHuH C NEeCTHLHMIAMM K arpOXHMHUKaTamuy» (C M3MEHEHHAMM W
JIOMOJIHEHMAMHY ).

2.3. PenepanbHelii 3aKk0H o1 21 mong 2012 r. Ne 126-03 «O paruduxa-
uuwm IIporokona npucoenuHeruns Poccuiickoit ®enepaunu k Mapakemckomy
corameHuo 06 yupexaeHus BeemupHoi TOprosoit opranusanum» ot 15 an-
penst 1994 r. ¢ npHwiokKeRUAMIL.

2.4. EnuHpie CaHUTapHO-3MUIEMHOJOTHUECKHE M TMTHEHUUECKHEe Tpe-
6oBaHMA K TOBapaM, IOMNENANUM CaHHTapHO-MUAEMUOIOrHIECKOMY Hal-
30py (KOHTpOIIO), yTBepskneHHble Pemenuem Komuccun TaMoXKeHHOIO COtO-
3a ot 28 Mag 2010 r. Ne 299.

2.5. Tloctanosnenue IlpapurensctBa Poccuiickor ®epepauym ot 28 cel-
T56ps 2009 r. Ne 761 «OO6 obecneveHnM TapMOHM3ANMH POCCUHCKHX CaHM-
TAPHO-3NMAEMHOJIONHYECKHX TpeOOBaHul, BeTEpHHAPHO-CAHHTAPHLIX M (u-
TOCAHUTapHBIX MEP € MEXAYHAPOXHBIMH CTAHJAPTAMEY.

2.6. Caunrapuslie npapuna u Hopmatusbl CanlluH 1.2.2584—10 «T'u-
rueHudecKie TpeGoBauua K 6€30MacHOCTH HPOLECCOB MCHBITAHUMM, XpaHe-
HUS, NEPEBO3KH, Peanu3alyi, NpEMEeHe ), 00e3BPeXHBaHUA W YTHIH3ALMA
HECTHLMIOR ¥ arpOXUMHUKATOB, YTBEpPXKIeHHbIe I IaBHbIM TOCYAapCTBEHHBIM
caHMTapHbIM BpadoM Poccutickoit @enepanyn 2 mapra 2010 r.

2.7. Hlpnxa3s MuHuCTepCTBa CeNbCKOro Xossiictea Poccmiickoit Dene-
panuu ot 10 mwona 2007 r. Ne 357 «O6 yreepxnenuu Iopsiaka rocymapet-
BEHHOH PETHCTpalMy NECTUIUIOB i arPOXHMHKATOBY.

2.8. PyxoBozcreo P 1.2.3156—13 «OueHka TOKCHYHOCTH U OTIACHOCTH
XUMHMYSCKUX BEIISCTB W MX CMECEH JMist 3MOPOBbS UENOBEKA», YTBEPKIACHHOE
[maBHBIM rOCYNapCTBEHHBIM CAHUTAPHLIM BpauoM P® 27 nexabps 2013 r.

2.9. TOCT 32376—2013 «MeToxapl NCOBITAHKA 10 BO3NSUCTBHIO XMMU-
4ecKod MpOJYKIMH Ha OPraHU3M denoBeka. MeTon OUeHKH OOpaTHLIX MyTa-
uuit Ha GakTepuAX», BBEICHHLIN B NedcTBre npukasoM denepanbHOro areHT-
CTBa M0 TEXHUYECKOMY PEryIMPOBAHMIO M METPONIOrHM oT 22 HosGps 2013 r.
Ne 805-cT.
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2.10.TOCT 32635—2014 «Metomsl UCIIBITAHUA [0 BO3OCHCTBUIO XH-
MHYECKOH TNpONYKUMM Ha OpraHu3M 4yenoBeka. MMKpOANEPHBIA TeCT Ha
KJIETKaX MIICKOIIMTAIONIUX in vitrow, BBeleH B neticteue 01.06.2015.

3. Tepmuansl 1 onpesencHus

AGeppauMu XpOMATHAHOIO THNA — CTPYKTYPHHIE HapyICHHA Ha
YPOBHE OIHOM XpOMAaTHIBI, BbIBJsicMble Kak ONUHOYHbIE (parMeHTHl WIH
XpOMaTHAHBIE OOMEHBL.

AGeppanuu XpOMOCOMHOI0 THHA — CTPYKTYpHBIE HapymIcHUs Ha
YPOBHE HICHTUYHBIX JOKYCOB 00EHMX XpOMATHH, BbIABIAEMbIe KaKk NapHble
(dparMeHTh ¥ XPOMOCOMHEBIE OOMEHEI.

AHeyreH — J060€ COENMHEHME, KOTOPOE, B3aUMOIEHCTBYS € KOMIIO-
HEHTaMH LMK JeJIEHHS MUTOTHYECKMX U MEeHOTHYECKHX KIETOK, PHBOIAT
K aHEYIUIOMAMY B KIETKAX WM OpraHu3Max.

AHEYIIOHAMA — JI000e OTKJIOHEHHWE OT HOPMAanbHOro XMILUIOUIHOTO
(WM raruIONJHOIO) YHCHa XPOMOCOM Ha ONHY WM 6oNee XpoMOCoM, HO He
Ha MOJIHbIH Habop XPOMOCOM (IIONUTLIOMIHS).

AxpomaTnyeckue npoGebl (rembi) — ONpeAC/geMbie BU3YyaNbHO Ha-
PYLIEHMs LIETOCTHOCTH OKPackd XpoMaTH/Ibl, HE NPEBbILAOIIKE N0 pasMepy
ee LIMPUHBI ¥ He CONPOBOXAAIOLUIMECS CABUIOM JUCTANBHOrO Y4acTka OTHO-
CHTENbHO €€ OCH.

JnuHa xBocta ~ moxasatenb nospexcaeHHoctd JTHK, onpenensemsiit
paccTosHMEM MEXEY KOHLOM IPOQMIA FONOBE! U KOHUOM NPOQUIL XBOCTA.

Hunexe npoandepanuu npu 6aoxe uuroxkunesa (CBPI) — nons xie-
TOK BTOPOro JeneHns B 06paboTaHHON NOMYJIAMH OTHOCHTENRHO KOHTPOJA
6e3 06paboTKH.

Wnnexe penmxauan (RI) — 10714 3aBePIICHHLIX HUKIOB KIETOYHOTO
nenexus B oOpabOTaHHBIX KyJIbTYpax IO OTHOIIEHMIO K KynbTypam 6e3 06-
paboTKK B TEUEHME NIEPHOJA SKCIIO3UIHMH U BOCCTAHOBICHMA.

Knacroren — mo6oe COENMHEHUE, KOTOPOE BLISHIBAET CTPYKTYPHBIE
XpOMOCOMHbIC abeppaliuy B MOMYIALMH JJIETOK WM OPraHU3MOB.

Komera — crpyktypa, dopmupyemas JHK knerTku, JM3upoBaHHOH B
arapo3HOM reJie, OJ HEHCTBHEM DIEKTPUUYECKOTO MO,

Meton JHK-koMeT (renp-sexkTpodopes 0TAeIbHBIX KIETOK) — Me-
TOX peructpauuu nepsuunbix nospexaeHuit IHK na yposne JJHK otzens-
HBIX KNETOK/AAep.

MuxposiiepHbiii TECT — ONPEENSHHE JaCTOTh! KIETOK ¢ MUKPOALPaMH
¥ YKCJIa MUKPOSAEP HA KICTKY.

Muxposnapa — sebonsume JHK-conepxamue obpa3osaHus, cocTos-
lye K3 ANSHTPHIeCKHX (parMeHTOB XpOMOCOM IIH OTCTAaBIIMX HA CTaAUH
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aHa- W Tenodassl XpomocoM. Ha cramuu Ttenodaser aTH QparMeHTbl MOryT
BKITFO4ATECA B AApa NOYEPHUX KIETOK WiM 0Opa3oBHIBATh OZMHOYHBIE WIH
MHOXECTBEHBIE MUKPOA/IpA B LIUTOIUIA3ME.

MuToTHuecknii MHAEGKC — OTHOWICHME YUCIa KIETOK B Meradasze k
ofIeMy YMcy KIeTOK B HabmogaeMol KI€TOUHON NOmynALuH; noKazaTelb
KNeTo4HO# nponudepanyy B NaHHOH NOMYIALMN.

Moment xBocTa — nokasareib nospexaennoctd JIHK, onpenesnsiemsiit
npomsseneHueM npouenta JHK (%JHK) B xBocte u mmmnsl xsocta JHK-
KOMETHI.

MomenT xBocTa no OsnmBe — nokasarens nospexuenHoct JHK, on-
penmenseMeii npousseneueM %JIHK B XBOCTE M paccTOAHMA MEXIY LEH-
TpaMu IOTHOCTH rofoBsl # xBocta JHK-komeTsl.

MyTarensl, HHAYLHHPYIONIHE 3aMeHbl Nap OCHOBAHMIA ~ areHTHI, BbI-
3bIBAXOIIME MYTALMH THIA 3aMEHBI ap ocHopaHuit B Monexyie JHK. B nau-
HOM TECTE 3TH MYTalMy MOTYT HPOMCXOAUTH M B CaliTe MCXOAHOM MyTa-
LMY, WM B IPYrOM calite XpOMOCOMBI.

MyTarenbl, HEXYUUPYIOI{He MYTAIMH THIIA CABUIA PAMKH CYATDLI-
BAHMA — aIreHTHI, BHI3HIBAIOILEIE BCTABKY MWIH ACNECUMIO ONHOM MM HECKOJb-
Kux nap ocHosaHui 8 monexyne JHK.

MyTannonnslii TecT Ha Salmonella typhimurium spiserca 6axrepu-
aJlbHOM TECT-CHCTEMON IiIf ydeTa MyTalMii K MPOTOTPO(YHOCTH NO TUCTHAY-
Hy NpH NEHCTBHM XMMHIECKHX coefuHeHnH 1 () ux MeTaboNuToB, HHAY-
LUPYIOMIMX MyTaluy THIIA 3aMeHbl OCHOBAHMM MM CHBHUTa PaMKU CIMTHIBa-
HUA B FeHOME 3TOr0 OpraHu3Ma.

HopmoxpomaToduiabHbll 3puTPOIMT — (CHH. HOPMOXpoMaTodwi,
HXD3) 3pensiil 3puTpoLNT, OKPAIMBACTCA B KPaCHOBATO-PO3OBBIH LBET.

OTHoOCHTEIbHOE YBeIMYeHne KojuuecTBa Kiaertok (RICC) — yrenu-
YEHUE YHCNA KJETOK B OMBITHBIX KYNBTYpax OTHOCHTENbHO YBEIMHECHUS YHUC-
Jla KIJETOK B KOHTPONBHBIX KyNbTYpaX B IPOLICHTax, NOKa3aTejlb IMTOTOK-
CHYHOCTH B METOAMKAX, P KOTOPHIX HE MCIION3YIOT LHTOXana3uy B.

OTHOCHTeIbHOE YABOEHHEe MONYJIsNMH Kaerok (RPD) — ynBoeHue
NOIMYJIILMM B ONBITHRIX KYyJIbTYpaX OTHOCHTENBHO YJBOCHMS MOIYJIALMH B
KOHTPOMBHBIX KyNbTypax B MPOLCHTaX, 10Ka3aTeNb LUTOTOKCHYHOCTH B Me-
TOIMKAX, IPH KOTOPBIX HE HCTIONB3YETCA NUTOXaNnasuH B.

IMoauxpoMaToduiLHbI puTponUT — {cHH. momuxpomarodun, IIX3)
Hespenblii SPUTPOLIMT, LMTOIUIA3MA KOTOPOTO BCAENCTBUE HEMOJHOrO Hachl-
IIEHKA €€ FeMOTIO0MHOM OKpPaLIUBAETCS ONHOBPEMEHHO KaK KHCHBIMH, TaK H
OCHOBHBIMM KpacHTeNsiMy, npuobperas cepo-GHONETOBLIH LBET.

IIponmndepaTuBhpiii unaexc (PI) — MponeHT NeSHIIMXCA KIETOK, MoKa-
3aTejIb LATOTOKCHYHOCTH B METOAMKAX, NIPH KOTOPHIX HE MCIIOJIB3YETCH LM-
ToXajasuH B.
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MpouenTHoe cogepikanue JHK B xBocte (% JHK B xBOCTE) — NOKa-
3aresi» nospexcaeHHocty JIHK, onpenensemMslil OTHOMICHHEM MHTEHCHBHOCTH
¢nyopecueHIMH XBocTa K o0mel MHTEHCUBHOCTH duyopecnennym JHK-
KOMETH! B TIPOLEHTaX.

IinTorenernyeckas akTHBHOCTb — CIIOCOOHOCTH BEILECTBA BBI3LIBATH
CTPYKTYpHBIE M YUCNEHHBIE XPOMOCOMHBIC HApYIICHUA B COMATHYCCKMX M
3apOABIILERBIX KIETKAX.

InAopenyJIMKAIMA — YIBOGHHE XpOMOCOM B MHTepdase, HE CONpO-
BOXJAonieecs MUTOTHYECKUM JENCHMEM. B crenyouieM IHMKIe B sApe MO-
TYT 00HapYyXHUBATHCSA AUIUIOXPOMOCOMB], COCTOALINE U3 YETHIPEX XPOMATHA.

4. Onenka MyTraresuoil akKTHBHOCTH NEeCTHIHIOB

IlpiMereHne XUMIIECKHMX CPEICTB 3aLMThl pacTeHuil Moxer ObITh OX-
HOJ M3 NPHYMH UHTCHCHBHOTO POCTA XMMUYECKOTO 3arpA3HECHHs OKpYyXalo-
ImeH u Npou3BOACTREHHOH cpeapl. IIpoliieMa OHEHKM CTENCHH ONACHOCTH
NECTHIMIOB SABJACTCA OJHON U3 KIFOYEBLIX NPOONEM IIpU NPOBEJCHUM Mpe-
IYNpPENUTENILHOTO W TEKYUIETO CAHUTAPHOTO HAH30pa, NPH BHEAPCHHH U
JanpHeHIeM NPUMEHEHUH HOBBIX NPENapaTos.

TMecTUnUae! pasiuyHeIX IPYNI XapakTEPU3YIOTCA PAAOM 0COOCHHOCTEH,
B TOM GHCJIE BHICOKOH OROJOrHMecKkoll aKTMBHOCTBIO, NpPeIHAMEPEHHOCTHIO
X BHECEHMs B OKPYXAOIIYIO0 CPEAY, HEH30EXHOCTHIO LMPKYISUMK B Hel,
BO3MOMKHOCTBHIO KOHTaXTa IHPOKMX CIOCB HACCICHHS C OCTATOUYHBIMY KOJH-
qecTsamu necrununos. Cpean HeOJaronmpHATHBIX BosxclicTeuil ocoboe Me-
CTO 3aHUMAET IOTeHLANBHASL MyTar€HHOCTh JCHCTBYIOMMX BEILECTE NECTH-
LUZOB, IpeNapaTuBHbIX GopM U uX KOMIOHeHTOB. [To3TOMY BakHOl 3amaueii
ABJIAETCA NPeJOTBPaliCHHE HEONAroMPUATHOIO MYTareHHOro NEeHCTBUSA Mec-
THIMIOB Ha 370pPOBbE HaceNeHus. B CBA3M C 3TUM aHAIN3 MyTarcHHo# ak-
THBHOCTH NECTHLMIOB ¥ KX OCHOBHBIX MCTa0ONHUTOR ABJIAETCH 00A3aTENbHON
COCTABHOM YaCTBHIO MX TOKCHKONOrO-MMTMEHHIECKON OLEHKH PH YCTaHOBJIE-
Huu knacca onacsoctd (CanlluH 1.2.2584—10) u nporHo3MpoBaHmM BO3-
MOXKHBIX OTHZAJICHHbIX 3(dexror, a Taioke Angd ob0ecCHeueHMS HaASKHOCTU
paspabaThiBaEMBIX FMIHEHMYECKHX HOPMATUBOR U PErJIaMEHTOR HPHMEHEHHS
HECTHIMAOB.

B ouenke Guonorudeckoro NeHCTBHMA NECTHULMICE GONBLIOE 3HAYCHHE
HMEIOT YYBCTBUTENLHOCTD, CIICL(IYHOCTh H JOCTYHHOCTE METOJOB, C HO-
MOIIBIO KOTOPLIX MOMHO B JIOBOJIbHO KOPOTKHE CPOKH M3YHHTh MYTare HHYIO
aKTHBHOCTE ACHCTBYIOIMMX BEILECTB MECTHIMAOB, penapaTUBHbIX GopM M
X OTACIIBHBIX KOMITOHCHTOB.

B cooTseTcTBUM C ACHCTBYIOIIMM MOPSAAKOM rOCYIapCTBEHHOMN peruct-
palu¥ TECTHUUAOB M arpOXMMHUKATOB MPEIyCMOTPEHA OLEHKA MHOYKLHM
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FeHHbIX, XPOMOCOMHBIX W/WIM F€HOMHBIX MYTaliif C NOMOMIbIO METOIOB,
COOTBETCTBYIOIIMX MEXAYHAPOAHBLIM CTaHAAPTHLIM npoTokomam. Jlnsa ompe-
AEJICHUs CMOCOOHOCTH MECTULMAOB MHAYLMPOBATb MYTAalMK Pa3sHBIX TUTIOB
HEo0X0OMMO MCNONB30BaHUE KOMILIEKCa METOIOB, BHIMOMHACMBIX Ha PasHBIX
TECT-00BEKTAX.

B Meroayueckux ykasaHWsAX BHEpBbiC NPEACTABICHA rApMOHU3HPOBaH-
Hat C MEXAYHapOAHLIMH TpeOOBaHUAMU KOMIUIEKCHasA CHCTEMa MpPOBEPKU
reHeTHYEeCKOH aKTHBHOCTH JESHCTBYIOIMX BEIISCTB HNECTUUMIOB, npenapa-
THBHBIX ()OPM M MX KOMIIOHEHTOB Ha 3Taifle TOKCHUKONOTHUECKUX HCCIEI0Ba-
HUlf Ha pasAMYHBIX TECT-00BEKTaxX B ONBITAX in Vitro U in vivo oI YCTAHOB-
JIEHIs1 Kiacca OfacHOCTH N0 JaHHOMY IIPU3HAKY BPEJHOCTH B COOTBETCTBHU
C THrucHIIecKo# Kiaccudukaumel necTULIOB ¥ arpOXUMHUKATOB IO CTene-
Hu onacnocty (CanlluH 1.2.2584—10) u pa3paGoTku rurneHmaeckux HOp-
MaTHBOB COAEPXKAHHA NMECTULMAOB B 00BEKTAX OKpYXarowel cpelb! ¢ yde-
TOM MYTAareHHOCTH i1 obecneyeHus ux 6e30nacHoro obpaieHus.

4.1. Onucanue cucmemovl OUEHKU MymMa2zenHol akmugrocmu

H3ydedue MyTareHHOCTH XEeMCTBYIOIIMX BEIIECTB NECTHLIMAOB, Hpena-
paTUBHLIX GOPM M X KOMIOHEHTOB Hapsily C APYTMMH BO3MOXHBIMM OTHa-
JIEHHBIMH NOCNEACTBUAMHU (3MOPHOTOKCHYHOCTE M TEPAaTOrEHHOCTh, PENpo-
JNYKTHUBHOCTb, KAHLICPOIrEHHOCTh) NMPOBONAT HA JTarleé TOKCHKOJOTMYECKHX
uccienoBadui. JTa paboTa NpeAyCMaTpUBaET OLEHKY CHOCOOHOCTU NecTH-
LMAOB K MHIAYKUMH MyTauMi pasHeiX THIOB ¥ JENAeT HEOOXOAMMbIM UCIIONb-
30BaHHe IJI9 OLUCHKM MYTAIeHHBIX CBOMCTB KOMILIEKCA METOAOB, BHINONHIE-
MBIX Ha pa3HbIX TecT-06bexTax. OCHOBOH CO3NaHMA MpemiaracMod CHCTEMbl
OUCHKY MYTareHHOCTH ABJSETCS ONbIT pabOTh! OTEYECTBEHHBIX HCCIICNOBATE-
Jielt TI0 TECTUPOBAHLIO MYTareHHOCTH MECTHLIMIO0B, HAKOIUICHHBIH ¢ MOMEHTa
BbIXOZ2 MEPBbIX OTEYCCTBEHHbIX METOAMYECKMX PEKOMEHOALMi, a Takxke
CYILECTBYIOIUME B HACTOAILEE BPeMs MEXAYHApPOAHBIC PErfaMeHThl NpOBe-
AEHMS SKCIIEPUMEHTANBHBIX paboT.

B farapelo TeCTOB aHaNK3a MYTareHHOCTY NEeCTHLHIOB Y KOMIIOHEHTOB
npenapaTuBHbiX (GOpPM CHEAYET BKNOYATh METOAbI OLECHKHM MHAYKUMU I€H-
HbIX MyTaumif (Tect DiiMca), METOAB! OLEHKHN LUMTOMCHETHYSCKMX MOBPEXIE-
auii (yaet XpoMOCOMHbIX abeppauuii Win MEKPOSOCP B KIETKaX in vivo Wid
in vitro) u Merons! ouedky nospexaenuii JHK (MeTox rens-anexrpogopesa
ONMHOYHBIX KiieToK (MeTon JAHK-xoMeT) in vivo o in vitro).

Bce mepeuucneHHble METOAbI B paMKax KaXJOro U3y4aeMoro Tuna re-
HETHYECKMX HapYIICHNH SBISIOTCH B3aUMO3aMEHAEMbIMH, YTO COOTBET-
CTBYET COBPEMEHHBIM MEXXYHapOAHbIM TpeboBaHWAM M noaxonaM. B ciydae
MpOBEACHMA STHASMHONIONMYECKMX HabMOACHUE B 30HaxX BBLICOKOH mecTu-



MYV 1.2.3364—16

UMOHOR Harpysku uenecoobpasHo NMpHMMEHEHHME METONOB ydeTa XpOMOCOM-
HeIX abeppaumii, oueHkH nospexaenuit JHK B nmumdouuTax nepubepuse-
CKOM KPOBM YE€JIOBEKA M Y4ET MUKPOSIEP B KIE€TKaX OYKKaJIBHOrO SMUTENHs.

WzydeHue reHeTHueckod akTMBHOCTM NEHCTBYIOIMX BELIECTB IMECTH-
LMIO0B, MpenapaTHBHEIX GOPM M UX KOMIIOHEHTOB TpebyeT mpodecCHOHamb-
HO# MOArOTOBKH.

JaHHble METOOMYECKUE YKa3aHus OMUCHIBAIOT KOMIUIEKCHYIO CHCTEMY
HPOBEPKH TEHETHIECKON aKTUBHOCTH NECTHUMAOB, HO HE ABIITIOTCA MOCOOH-
€M JUls ocBOeHUs MeTonoB. [TocnenHue B HOJDKHOM 00beMe MOXHO OCBOMTH
TOMBKO B PE3yJNbTatTe CTRKUPOBKH B NabOPaTOPHIX COOTBETCTBYIONIETO MPO-
duns. JIononHeHH M YTOUYHEHMS PeIJIaMEeHTa BBHINONHEHMA PEeKOMEHIOBaH-
HBIX METONOB M TPaKTOBKA SKCIEPHMEHTAIBHBIX Pe3yjbTaTOB ONMUCAHBI B
COOTBETCTBYIOLIMX pa3/ieNiax.

4.2. lIpunyunst ombopa necmuyudoe, npenapamugnsix Gopm u
UxX KOMHOHEHMOG ONA UCHOIMAHUA HA MYMAZEHHYIO AKMUCHOCb

TecTHpoBaHMIO Ha MYTareHHYIO aKTHBHOCTH HOBEPraloTCs HOBBIE OpH-
THHATBHBIE JEHCTBYIOmMYE BEIIECTBA U [DKEHEPUKU ICCTHIHIOB, KOTOpbIE
MOTYT ObITh HCIONB30BAHBEI KaK repOHMIMIbI, HWHCEKTHIMAbL, HEMATOLMIb,
aKapuuuasl, QYHIULABL, PENENIEHTh, PeryasTopsl POCTa pacTeHHi U 1p.,
CO3/IaHHbIE XUMHYECKUMH, GHOTEXHOTOTHYECKUMHE, TeHHO-MHXEHCPHBIMH U
MHBIMU CHOCOGaMHU, BKIIIOUAs IOJIYYEHHBIE U3 CBHIPhS NPUPOIHOTO HPOUCXOX-
JICHMA, a TaKKe MX MpenaparuBHbic GOpMBI M OTAEIbHbIE KOMIIOHEHTHI IIpe-
mapaTuBHbIX dopM. HoBble duxcHpoBaHHble KOMOMHAITNM NECTUIUIOB, TLIa-
HUpYEMbIe LIS OIHPOKOro MPUMEHEHMs B CeIbCKOM XO3siCTBE, IPH CTPYK-
TYPHOM CXOACTBE KOMIOHEHTOB KOMOWHAIMM C M3BECTHHIMH KaHLEpOreHa~
MM, MyTareHaMM HJIM MX MeTaboNuTaM¥ TaKkyKe NOABEPraroTCs HUCIBITAHUIO.
Jina aHanusa CTPYKTYPHOrO CXOLCTBa MCIIONB3YIOT, BO-HEPBLIX, NPEACTABH-
TeabHYI0 6a3y DaHHBIX O MYTareHHbIX CBOMCTBAX INMPOKOrO Kpyra XUMH4e-
CKMX COCIMHEHHUH i, BO-BTOPBIX, ClIELHANBHEIE KOMITLIOTEPHbIE IIPOTPaMMBI.

5. IIyrn BBegeHUs NECTHIHAOB, BLIGOP 103,
00bEKTHI HCCIENOBAHMA

5.1. Heeneoosanus in vivo

[TyTH BBe/ICHHA ¥CCHENyeMOro NECTULMAR W npenapaTuBHON Gopmbl
in vivo NOMKHBI COOTBETCTBOBATh OCHOBHBIM NYTAM IOCTYILIEHHS HX B Opra-
HU3M.

Kak npaBuno, necTuiuapl H3y4aroT NpH BHYTPIKEILYIOYHOM IyTH BBE-
IOeHUs MISKONMTAIOWNM. M3yyeHue MyTareHHON aKTHBHOCTH a>pO30NbHbIX,
tyMuranTHeIx GopM WM Maseit ¥ T. II. MPOBOMAT B YCIOBHAX Mpejronarae-
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MOro NpuMeHEHMs (MHIAJIFLMOHHBINA, HAKOXKHBIN) W/WIU TIPU NapeHTepalb-
HOM BBEJNCHUH (BHYTpMOPIOLIMHHBIA, BHYTPHUMBIIICYHBINH WM [OAKOMKHBIN
IyTH BBEACHUS).

HcenenyeMpie necTULMIB PACTBOPSIOT B AUCTWLIMpOBaHHOH Boe wiy
dusmonoruueckoM pacrsope. BojoHepacTBOpUMbIE INpenmapaThl BBOAAT C
TBUHOM-80 WK MCNONB3YIOT PACTBOPHTENH (3THIOBKIN COMPT, pacTHTENLHOE
Macno, JUMETUICYIb(OKCUA B KOHEUHOH KOHIIEHTpaluuy 10 5 %); s nepo-
PAThHOrO0 BBENCHWA NOPOIIKOOOPA3HBIX MECTUHMAOB MOKHO HCIONL30BaTh
pactuTtensHoe Macno win 0,5—1,0 %-ii BoaHsii pacTBOp Kpaxmana WIH Me-
THILE/UTION03bl. CllelyeT HCIIONb30BaTh CBEXENPHUIOTOBIEHHBIE PACTBODBI
MCCJIEYEMOro BEILECTBA, Noka He OyleT MoKaszaHa CTabWILHOCTH PacTBOPOB
BCINECTBA NPY XPaHCHHM.

OnTuManbHbi# 066eM BBOIMMbIX PacTBOPOB H3Y4aeMBIX CPEICTB M CO-
OTBETCTBYIOMIMX pacTBOpHUTENell (U KOHTPONBHLIX PYII XKHUBOTHBIX) HOJI-
XKE€H COCTaBJIAThH IIPH MEpopaNbHOM (BHYTPIIKENYNOYHOM) UM BHYTpubpio-
IUHHOM criocobax BBeaeHus He Gonmee 1 mn Ha 100 r Macchl Tena MiteKonuU-
TalomuX. JIOMyCTHMO NMPH MUCTILITAHUY BOJHBIX PAcTBOPOB BROJMTH 1O 2 MN
Ha 100 r maccel Tena. Ilpy BHYTpHMBILIETHOM BBeACHHH 00beM pacTBOpa He
JOJKeH mpessimars 0,2 ML

Ipn ucnbiTaHUN BEHIECTB, KOTOPHIE BLI3bIBAIOT pasipaxkaromuii adhdexr
B BbICOKMX KOHLEHTpaLUAX, BBOIUMEIE 06BbEMb] JODKHBL ObITH MHHUMU3HPO-
BaHb{ K JOJIKHEI OBITH OMHAKOBBIMH Ha BCEX YPOBHAX 03.

Bribop no3 mis ucclicoBaHuil OnpenenseTcs Ha OCHOBE Pe3yJbTaToB
OLISHKM OCTPO# TOKCHMYHOCTH W GHOJIOrHdecKoil 3¢ PEeKTHBHOCTY BEIECTBA.

Ipy nccaenoBaHun MyTareHHOCTH TECTHPYIOT He MeHee 3 103, KOTOphle
pasnmuatorcs B 2—4 pasa. B cnyuae, xorza uccieRyeMoe BELIECTBO Majio-
TOKCHYHO, MakcuMayibHas n03a coctasyiseT 2 000 Mr Ha Kr Maccel Tella B Cy-
TKH. Ecny TecTHpyeMoe BeIecTBO sABIAETCS TOKCHIHBIM, TO ANaNa3oH HCIIbl~
TBIBAEMBIX J03 OMpPENeNnseTcs Mo Pe3ybTaTaM OLEHKY TOKCHYHOCTH BEIIECT-
Ba 1 JODKEH HAXOMWTHCA B AUANA30HE OT MAKCUMAJIBHO MEPEeHOCHMOl JO3bI
(MITT) 1o MUHMMAaNbHO TOKCHYHOH WY He BRI3bIBAIONIEH TOKCHUHOCTH O~
3p1. MITJ] onpenensioT kak H03Y, BbI3bIBAIOHIYIO ciabble Toxcuueckue 3¢-
ekt (HanpuMep, Takue KIMHIWYECKHE NMPU3IHAKK KaK aHOMalbHOe IToBeze-
HYe HIH peakimy, HeOosblias noTeps Macchl TeNla MM UMTOTOKCHYHOCTE B
TKaHM-MHUIIEHH), HO HE BBI3BIBAIOLLYIO Iubens XHUBOTHOTO WM SBHBIE IPH-
3HaKK 0o0nM, CTpajaHus, KOTOpsIe TPeOYIOT BTaHa3uM (eciH MpYU MOBBIMIE-
HUMM YPOBHS JO3 [PH TOM XK€ peXXUMe 3aTpaBKH OXKUIAETCs JieTabHbIi -
¢exr). Hismas no3a onpesensercs Kak MHHUMANBHO NeUCTBYIOMIAs WM HE
nedcTBYIOLIAA B TOKCHKONOTMYECKOM IxcnepumenTe. CpefiHas Ho3a paccyu-
THIBAETCA KAK paBHOYAANEHHAS MEXY MAKCUMATLHON 1 MUHUMANBHOR.
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B aKcrieprMeHTh! BKIIOYAIOT NOJNOXKHTENBHBIE U OTPUIATENbHBIE KOH-
Tposii. B kayecTBe MONOXHUTENHLHOIO KOHTPONS CJIy»aT BEIECTBA ¢ M3BECT-
HOJM MyTareHHOH akTHBHOCTHI0. OTPULATENLHBIM KOHTPOJIEM, Kak MPaBWio,
CIIY>KHT PacTBOPMTENb WIH HAMOJIHHUTENb, B KOTOPOM BBOAAT BEIIECTBO. JlaH-
Hbie KOHTpONCH CNEAYET MCIONB30BaTh ANIA YCTAHOBJICHHUA INPENENIOB Kolie-
GaHuil HCTOPUIECKOro KOHTpONsA. Takue OLeHKH HEOOXOAMME! JUIA PeIeHNs
Bonpoca 06 afieKBATHOCTH COOTBETCTBYIOMIMX HETATHBHBIX/TIO3UTUBHBIX KOH~
Tposel B SKCIIEpUMEHTE.

H3yuenue IUMTOrCHETHYECKOH aKTUBHOCTH MOXHO MPOBOJUTE B PaMKax
HCCeaoBaHMi XpoHUYeckod Tokcmunocty. OOpasuml U HcCreNoBaHuUit
MyTareHHOM aKTHMBHOCTH MOXHO MOJy9UTh BO BpeMs 3200 KMBOTHBIX s
[1ATOJIOTO-AHATOMHIECKOr0 UCCIESIOBAHM.

B HccnenoBaHWIX, B KOTOPHIX NMpeafonaractcs Gosee MOIHOE HCCieno-
BaHME 3aBUCHMOCTH «H03a-OTBET», HMCIONL3YIOT NOMOJHUTENbHBIE YPOBHH
103. Bo3MOXHa KOPPEKTHPOBK JO3 B Clly4ae HaNMIMA CIeUu(MIHbIX TOKCH~
KONOrHYecKHX 3G (eKTOB B OTHOLICHUM OPENCIECHHbIX OPIaHOB-MHIIEHEH.

[TpoBeneHKe IKCIIEPHMEHTOB i Vivo IMKTYET HEOOXOAMMOCTH NpHMe-
HeHUS TEHETWYECKH OIHOPOIHBIX >XMBOTHBIX. [IpH 3TOM Hcmonb3OBaHMe
MbIIUEH TIPEOYTHTENbHEE, OIHAKO HE HCIUTIOYEHO MPUMEHCHHE JPYrMX BH~
1oB. JXHBOTHBIX COIAEPXKAT B COOTBETCTBUM € NCHCTBYIOMUMYU CAaHHTAPHBIMU
NpaBiIaMy IO YCTPOHCTBY, 06OpYNOBAHIIO U COAEPXAHMIO SKCIIEPHMEHTAIB~
HO-GMONOrMYeCKHX KINHUK (BUBapueB), Ha CTaHAapTHO# xuere, npu 12-ga-
COBOM CBETOBOM PEXMME, B YCIOBMAX CBOOOZHOr0 QOCTYNA K BOAE U IHLIE.

O6mue KiMHMdecKUe HaGMIONEeHNs 3a 3A0POBLEM JKHBOTHBIX CIEXyeT
NPOBOAMTS 10 MeHbIIEH Mepe OIMH pa3 B ICHb B OJHO U TO XK BpeMs.

IMony4eHHbIX U3 IMTOMHMKA KMBOTHBIX PAHIOMU3HPOBAHHO pachpene-
AT B rpymnsl mo 5—10 ocobel (Ho He MeHee 5 ocobeil Ha rpynmy), Ko
HCHOJIB30BAHMS B IKCIIEPHMMEHTE OHM HAXOAATCA B KapaHTUHE M MPOXOMAT
aKKIMMaTH3aIMIo B TeueHHe 7T—14 nueil. Bo u3bexanue Gonsmoro pazdpoca
OLICHMBaEMBIX MOKa3aTe/el HeoOXOMuMO HCIONb30BATH TEHETHUYECKH OJHO~
POOHBIX JKMBOTHBIX, OTKJIOHEHHE N0 Macce TeNla M BO3pacTy KOTOPhIX Ha MO~
MEHT 3KCIepuMeHTa He npespiaet + 20 %. O6paboTke cnemyer moaseprars
NOJIOBO3PEIIGIX CaMUOB U CAMOK. O6b1uHO B 3KCIIEPUMEHTE IPOBOIAT BBEAC~
HMe M3Y4aeMBIX BeMIeCTB B Teuchue 1-—S5 mueil.

5.2. Heeneoosarnua in vitro

OCHOBHBIMH KPUTEPHUSIMHU IPH BHIOOpPE MaKCUManbHOH KOHUEHTPaLMM
BELIECTBA B Cllydae MCCIENOBAHUM in vilro SBJISIOTCA UMTOTOKCHYHOCTH, pac-
TBOPMMOCTh, U3McHeHWe pH unu ocMoTH4eckoit konueHTpauuu. LutoTok-~
CHYHOCTh MOXET OBITh OIpelieieHa B OCHOBHOM 3KCHEPUMEHTE B BapHaHTax
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¢ metaGonuueckoil akTuBauMe#t M 6e3 Hee C WCMONB30BAHMEM B KauecTBE
nokasareneil 3¢ ¢geKTHBHOCTH KNOHUPOBaHUs (BLDKMUBAEMOCTH) UIH OTHOCH-
TeNBHOro obiwero pocra. [lonesHo ompenenuTh LMTOTOKCUYHOCTh ¥ PacTBO-
pUMOCTs B HOpelBapHTENbLHOM 3KcnepuMente. ClemyeT HCNONL30BaTh IO
MeHbiel Mepe 4 KOHUEHTpaLuu. [IpH HamMYUH HTOTOKCHYHOCTH KOHLIEH-
TpalMu JODKHL! ObITH B JUana3oHe OT MaKCHMJIbHOM 10 MUHUMMaIbHON 1o
TOKCHYHOCTM WIM IO OTCYTCTBHMA TOKCHMHOCTH. Illar Mexay KoHLeHTpaLus-
MM cocTaBisgeT oT 2 10 V10. Makcumansras KOHUEHTpalws, BbiOpaHHad Ha
OCHOBaHHHY LIMTOTOKCUYHOCTH, NOMKHA NPHUBOJUTH K YPOBHIO OTHOCHMTEJb-
HO¥ BbIKMBaeMOCTH (OTHOCHTENbHON dD(PEXTUBHOCTH KIOHHPOBAHUS) HIIM
OTHOCHTENBHOTO 06iero pocta npubrusurensio 10—20 % (Ho He MeHblue
10 %). [JIns HEUMTOTOKCHMYHBIX BELIECTB MAKCHMAJIbHbIE KOHLIEHTpaUMu
JO/DKHBI COOTBETCTBOBaTh HaMMeHbILeH, BhIGpaHHOH M3 2 Mr/mu, 2 MIVMI
wmm 0,01 M. B ciydae uccnenoBaHMst BEINECTBA HEM3BECTHOrO COCTaBa,
CNOAHBIX CMecelt WK SKCTpaKkToB GUONOrHIEeCKHX MaTepHaloB HaubGonsIas
uccnegyemas KOHLEHTpallMs NpPU OTCYTCTBMM LIMTOTOKCHYHOCTH HOJDKHA
6bITh yBENMMueHa (Hampumep, O 5 MI/MJI WM 5 MKIU/MII), 4TOOBI [OBBICHTE
KOHUEHTpalUMK KakXoro xoMmnoHenrta. [Ipu mpoBeeHMM OaKTepHANbHBIX
TECTOB pPEKOMEHAyeMas MaKCUMAaIbHAs KOHUCHTPALMA IJIA PacTBOPHUMBIX
HELMTOTOKCUYHBIX BELIECTB COCTABJIAET 5 MI' Ha YaIKy WM 5 MIJI Ha JamKy.
ManopacTBopuMble BEINECTBA CIEAYET TECTHPOBATh B TEX KOHLUECHTPaUMAX,
TP KOTOPBIX JOCTUTAETCS MX PacTBOPUMOCTB B KyABTYpalibHOM cpene. ITpe-
LMOUTAT He SOJKEH MELIaTh aHAJIN3y pe3yIbTaToB.

6. Meroan! OleHKH MYTAT€HHOCTH NECTHIXMAOB

6.1. Mymayuonnsiit mecm na Salmonella typhimurium u
Escherichia coli (mecm Jiimca)

6.1.1. lenv uccrnedosanus u npunyun memooa

JaHHpIA METON MpeRHa3HAueH 1A BbIABJICHUS CIIOCOOHOCTH XMMEMeE-
cKHMX (OUONOrMIecKM aKTHBHBIX) BEIECTB WAM MX MeTabONUTOB MHIYLMPO-
BaTh reHHbIC MYTalWK Y UHAMKATOPHBIX ITaMMOB Salmonella typhimurium u
Escherichia coli.

MecTnuuap! ¢ BhIpaxxeHHOM aHTHOAKTEPHANIEHOM aKTHBHOCTHIO H3Yy4aTh
B TecTe DiiMca HenenecooGpasHo.

Baxtepun 00pabaThiBalOTCA TECTUPYEMBIM COSHMHEHMEM C CHCTEMOMH
MeTtabosuueckol akTuBauuu wid Oe3 MeraGonmueckoit axTusanuy. IMTocne
HMHKYGauMy B TEYCHHE OIPENENEHHOro MEepHoJa BPEMEHM HNOACYMTHIBAETCH
KONHYECTBO PEBEPTAHTHBLIX KONOHUA Y PAa3HBIX TECTEPHBIX IITAMMOB M CpaB-
HMBAETCA C KOJIMHECTBOM CIIOHTAHHBIX PEBEPTAHTOB B BapHaHTaX HeraTUBHO-
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ro KOHTpossi (HeoOpabGoTaHHBIC KYyJBTYpbl WM KYNLTYpbl, 00paboTaHHbIE
pacTBopuTeneM).

Ecin tectupyemoe coemuHeHue U (WiH) ero Merabonuthl obazaior
MyTareHHO! aKTHBHOCTBIO, TO OHM OYAYT MHIYUMpPOBAaTh OOpaTHbIE MyTaLMu
OT ayKCOTPO(HOCTH K NPOTOTPOMGHOCTH MO TMCTHAMHY Y FUCTHIANH-3aBHCH-
MBIX HHAHKATOPHBIX IITAMMOB.

6.1.2. llpoyedypa mecmupogarus
Baxrepuu

B kauecTBE TECTEPHHIX OPraHU3MOB MCIOJNB3YIOTCH WiTaMMbl Salmo-
nella typhimurium: TA1535; TA1537 wia TA97, wiu TA97a; TA98; TA100;
TAl102; Escherichia coli WP2 wvrA wnn Escherichia coli WP2 uvrd
(pPKM101). B 3KCcriepUMEHTE HCTIONB3YIOT HE MEHEE 5 IITaMMOB.

TecTepHrie nITaMMbl JO/DKHBI MMETh YPOBEHb CHOHTAHHBIX PeBEpTaH-
TOB B Npejienax 0)KUaeMOro Ha OCHOBAHMY IHTEPATYPHBIX TaHHBIX.

Jna uccnenosauus MOryT GbITh HCIONB30BaHbI FOTOBbBIE TECTOBbIE Ha-
Gopsl.

TloTpeGHOCTS aMUHOKUCHOTH! AT POCTA CENyeT MPOBEPATH WA KaX-
o 3aMOpOXEHHOH wCxomHOH KyabTyphl (ructupuH mist Salmonella
typhimurium v Tpunrodan g Escherichia coli). Takxke DOIDKHbI OBITL TIPO-
BEPEHB! Ipyrue GEHOTHIMYECKHUE XapAKTEPUCTUKHU: IPUCYTCTBHE WM OTCYT-
cTBHE MMasMM) R-(axTopa Wit COOTBETCIBYIOIMX IMITAMMOB (PE3HCTEHT-
HOCTb K aMOULWUIMHY y mwraMMoB TA98, TA100 w TA97a wnn TA97, WP2
uvrd v WP2 uvrd (pKM101) 1 pe3uCTEHTHOCTb K aMIMINIUIHHY + TEeTpaliK-
mudy y mtamma T4 102); npucyTerBue cnenmMduueckux mytaumii (rfa-myta-
it y mramMmoB Salmonella typhimurium 110 KOHTPOIRO YYBCTBUTENLHOCTH K
KpucTaJLUIIecKoMY (uoneToBoMy U uvrA-mytaumu y Escherichia coli wiu
uvrB-myrauwu y Salmonella typhimurium 00 KOHTPOMIO YYBCTBATENBHOCTH K
YABTpadUOoIeTOBOMY CBETY).

Ceexue KynbTypbl GaKTepuil HODKHBI OBITH BHIPAINEHBI TO COCTOSHMA
nosaxeH 3Kcn0HeHuna.anoﬁ WNH paHHell cTalMoHapHOH a3kl pocTta (mpH-
GnmsurensHo 10° knetok wa 1 ). KyneTyps! B no3auel cranuonapHoit dase
He ucnons3yrotes. Heo6xonumo, YyTo6sl KyabTyphl, UCIIONB3YEMbIC B SKCHIE-
PHMMEHTE, COAEPXKaJIM BBICOKUA TUTp XU3HECNOCOOHbIX GakTepuii. PexomMeH-
lyemas temrneparypa unkyGarmu: 37 °C.

MeTaboanyeckas aKTHBA LU

B xauecTBe SK30re¢HHON MeTaboNMYECKON aKTUBALMM OOBIYHO MCIOJIb-
3yeTcs dpakuus S9 nedeHn Kphic, NPenBapUTeNsHo 00paboTaHHbX apoXiio-
pom 1254 (35 mr/kr, ofgus pas B CYTKH B TEUEHHE 5 CYTOK), CMECHIO NOJH-
XJIOpMpPOBaHHbIX 6uderuior (300 MI/Kr, OMHOKPATHO, BHYTPHOPIOLIMHHO, 3@
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5 cytok no 3a60s). ITocTMUTOXOHIPHANBHYIO (PaKLEO OGLMHO MCNOMB3YIOT
B JMala3oHe KOHLEHTpamui oT 5 10 30 06beMHbIX MPOLIEHTOB cMecH S9.

Hiyyaemble KOHUEHTPALUM

MaxcumalbHas KOHUEHTPALHs TeCTHPYEMOTo COSIMHEHUS OPEReIIeT-
CSl €ro TOKCHMYHOCTBIO U PACTBOPHMOCTBLIO, KOTOPHIE CENYeT ONpPEAeNUTh B
MpeNBapUTENLHOM 3KCHepHUMeHTe. HepacTBOPUMOCTD BBIABJISETCA Kak Ipe-
UMNMTAlMA B KOHEYHOH CMECH B PEANbHBIX YCIOBMAX, BbIABIsAEMas HEBOO-
PYXeHHBIM [1a30M. ITMTOTOKCHYHOCTh MOXKHO OLIEHMTh 110 CHHXKEHMIO MHCla
KOJIOHMH PEBEPTAHTOB Ha YalKy, OTCYTCTBHMIO MJIM YMEHbIIEHMIO (OHOBOrO
rasoHa WM CTENEHH BhLKMBAEMOCTH 00paboTaHHBIX KynsTyp. LluroTokCHY-
HOCTB BEIIECTBA MOXKET MEHATHCA B IPUCYTCTBUM CHCTEMbI MeTaboNMIecKoH
aKTUBALUH.

Jinst HETOKCHYHBIX XOPOILO PACTBOPUMBIX COSOMHEHMH MaKCHMalbHas
Io3a MOXKET ObiTh B mpenenax 1 000—S5 000 mkr Ha wamky. s Tecthpye-
MBIX COCIMHEHMH ¢ OakTepuuMIHOM aKTHBHOCTHIO MaKCHMalbHas H03a
NOJKHA MOAABNATh pocT 6akTepuit He Oonee, yeM Ha 50 %, 4TO ONpeneieT-
csl b0 MO YMEHBIICHUIO KOJMHUECTBa CHOHTAHHBIX PEBEPTAHTOB, GO MO
MOJABNCHUIO POCTa GaKTepHaNbHOrO rasoHa. B moGoM ciyuae cienyer mpo-
BEPATH HE MEHEE 5 PasIUYHLIX 03 TECTHPYEMOro COSNMHEHMUS C LAaroM npu-
6nu3MTENBHO B 1070BUHY log (V10) MexLy TeCTHpYEeMBIMU TOUKAMM LA Ha-
HaMbHOrO 3KCOEpHMEHTAa. MeHbINNe MHTePBaibl MOTYT ObITh HCIIONb30BAHbI
B TeX Cy4asx, KOrJa UCCIEAYIOT 3aBUCHMOCTh KOHUEHTpauus—ddeKr.

KouTpean

B KaxI0M 3KCIIepUMEHTe 00A3aTeNbHO OIHOBPEMEHHOE HCHONF30BaHNE
HEeraTUBHOTO (HamonHUTeNb 63 00paboTKY BEMIECTBOM) M O3UTUBHOTO KOH-
Tponte#. B kauecTBe NO3UTUBHLIX KOHTpoONeH B cmyyae ¢ MeraGonuaeckoi
akTuBanuedl ucnons3yior 9,10-numerwnantpaues, 7,12-numerunGensfalan-
TpaueH, OeHz[a]oupeH, 2-aMuHOaHTpaleH, lLMxnodochaMun, MOHOIHAPAT
umxnogocthamuna, a B KadecTBe HOUTHUBHBIX KOHTpOneii B BapuaHTax Ges
MmeTabonuyeckoll akTHBALMY MCMONB3YIOT a3sK HaTPHs, 2-HUTpodIyapeH, 9-
amunoaxpunus, /CR 191, rugponepokcus kyMeHa, Mutomunas C, N-3tmwi-N-
HUTPO-N-HHTPO3OIyaHUAUH, 4-HUTPOXUHONNH-1-0kcua, Gypundypamun (AF2).

B xayecTse pacTBOPUTENA MCIONB3YIOTCA AUCTWIIMPOBAHHA BOJA WIK
AUMETUICYbOOKCHI, 8 NpH HEOOXOZMMOCTH M IpYrue PacTBOPUTENH, KO-
TOpBIE HE SBIAIOTCA HUTOTOKCHYHbLIMH M He 00MajaloT MyTareHHoH aKTHB-
HOCTHIO.

[To3MTHBHbIE KOHTPONM HOJDKHEI OBITH CIEMMHUHE! A1 KOKIOTO Tec-
TEPHOTO IITaMMa. TT03UTUBHBI} KOHTPONB I BAPHAHTOB ¢ METaloNuHMecKoi
axTMBauuell NOMKEH COOTBETCTBOBAaTb TUITYy HCIOJNb3YeMOH CHCTEMBI JK30-
rensoli metabosnueckoif akTHBaLH.
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IIposeaenne axcnepumeHTa

Heobxonumele mans NpoBeneHus 3KCrepuMeHTa o00pyaoBaHHUe, HOCYAa,
peaKTUBbI, TUTaTeJILHbIE CMECH M PacTBOPEI, NPoBeeHHe paboT no noxyye-
Huo ¢dpaxuuu S9, a TaKoKe pernameHT paboThl ¢ GakTepUANbHBIMU KYNbTY-
paMH ONHCaHbl B TUTEpaType.

OnbIT BEXYT NApa/IENbHO € MCTIONB30BAHMEM MHUKPOCOMaNbHOM aKkTH-
BUpYIOIIEH cMecu M 6e3 Hee LA PErucTpaLyy JEHCTBMA KaK NpsAMbIX MyTa-
F€HOB, TaK M HENPSAMBIX, aKTUBHOCTh KOTOPBIX CBA3aHA C 00pasoBaHHEM MY-
TareHHbIX METabO0JIMTOB, YYUTHIBAEMBIX MPH paboTe C MHUKpPOCOMaNbHOH
(bpakumeH.

B KOHTPONBHBIX BAPHAHTaX OMbITA BMECTO MCIBITYEMOro oGpasiia BHO-
CST PaCTBOPHUTEND B COOTBETCTRYIOIIEM 0OBEME.

6.1.3. O6pabomka pesynomamos

JanHble NOJXKHEI ObITh NPENCTaBACHH B BUIE KONMYECTBA PCBEPTAHT-
HBIX KONOHUI Ha wamky. Kak 111 TeCTHpYeMOro COeNHHEHHA, TaK U LA Ho-
3UTUBHBIX ¥ HEraTUBHBIX KOHTpOJeH ykashlBaeTCA KONHYESCTBO KOJOHUH s
KaKIOM 4amIKM, CpelHee KOJIMYECTBO PEBEPTAHTHBIX KONOHHM Ha Yauiky u
CTaHAApPTHOE OTKJIOHeHHE. Ecay HU B ONHOM U3 BapHaHTOB HAa JaHHOM IITaM-
Me (IITaMMax) He HOJY4eHO CTATHCTMYECKH 3HAYHMBIX Pe3yJIbTaToB, SKCIe-
PMMEHT npeKpaulalor. B cinyyae oOHapyxeHHA HO3MTHBHOIO pe3ynbTaTa
OIIBLIT MIOBTOPSIOT C LENLIO MOATBEPKACHUA 3 dekTa, npudeM paboTy BEQYT
TOJIBKO Ha TOM MTamMMe (LiTaMMaXx), Ha KOTOpoM ObLi BeIIBIIEH 3 dext. Ecin
MakCUMaNbHBIH 3(Q@eKT 3aperucTpupoBaH Ha OJHON M3 NPOMEKYTOUHBIX
D03, obnagatomeii GakTepUUMAHBIMY CBOMCTBaMM, NPHOEraloT K APOOICHIIO
po3. IIpu 3TOM 3a CpenHIOI0 TOYKY Ha Likajie 103 HCIBITYEMOTo BEIIECTBa
OpUHMMAIOT O3y, Ha KOTOpoif Gbut BhifBNEH MakcuMmanbHbii 3¢ddexr. B
OIBLIT BBOJAT €lile 4 BaphaHTa: 03bl B 2 M 5 pa3 MeHblue U 6onbiie cpeaHeit
JO3BL.

Ecsu npu npoBeieHHH MOBTOPHOTO OMbITa 3ddekT He 06HapyKUBaeTcH,
NPOBOJAMTCA €l OJUH HONONHMTENbHbIH ONbIT, pe3yNbTaT KOTOPOro CpaBHM-
BAIOT C NEPBLIMH ABYMS 3KCHEPUMEHTaMH. 3aKUIIOYECHHUE O HANMYMHM WIH OT-
CYTCTBMM MYTar¢HHOM aKTHBHOCTH MCIBITYEMOrO COCOMHCHMA [ENaloT Ha
OCHOBaHUM JBYX OMBITOB C COBNAJAIOIIMMHU pe3ynbTaTaMu.

JIns OLEHKH pe3yNbTaTOB TECTUPOBaHUA HEOOXOOMMO MCHONbL30BAThH
COOTBETCTBYIOLIME CTATUCTHYECKME METOIbI.

KpurepusaMy MO3UTUBHOTO pe3yibTaTa SBJIAIOTCA MIIH CTATMCTHUECKM
JOCTOBEPHOE 3aBHCHMOC OT 1035l YBEIHUSHUE KOJNMIECTBA PEBEPTAHTOR MITU
BOCIIPOM3BOAMMBIH M CTAaTUCTUHMECKU NOCTOBEPHBbIM MO3MTHBHBIN OTBET MO
KpaiiHel Mepe Juis OAHOM 3KCITEPUMEHTANLHON TOUKH,
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TecTupyemoe coeaMHEHNE, HE BBI3LIBAOILEE CTATHCTHUYECKH NOCTOBED-
HOI0 3aBMCHMOIO OT [03bi YBEJIMYEHMSA KOJUYECTBA PEBEPTAHTOR MM BOC-
MPOU3BOJMMOrO M CTATUCTHYECKM HOCTOBEPHOIO MO3UTHUBHOTO OTBETa A
Kaxkoi-nub0 SKCIepUMEHTAILHON TOUKM, PacCMaTpuBaeTCsA KaKk HeMyTareH-
HOE B JaHHOM TeCTe.

Murepuperanus pesyjibTaToB

[To3uTHBHbIE PE3yNbTATH B 3TOM TECTE YKa3bIBAIOT HA TO, YTO TECTH-
pyeMoe COGNMHEeHNE MHAYLMPYET reHHble MyTaUuMy THIA 3aMEHb! [1ap OCHO-
BaHMi MNM CABUTa PaMKM CYMTHIBAHMA y JAHHOIO MuKpoopramusma. Hera-
THMBHbIE PE3YILTATE! B ITOM TECTE YKa3bIBAIOT Ha TO, YTO B ZAHHBIX YCJIOBHAX
TECTUPYEMOE COCIMHEHHE HE MYTAareHHO JUIA MCIIOJIb30BAHHEIX HITaMMOB.

6.1.4. Omyemnocmo

OT4eT MCIBITAHKA JOJDKEH BKIIOYATh CIETYIONLYI0 MHGOPMALHIO.

Hcecnedyemoe coedurenue:

¢ yaeHTH(HKAUMOHHbIE JaHHbIe H CAS no (ecnu M3BeCTHLI);

» QuBHUECKas NPUPOLA U CTENIEHb XUMMYECKOM OUMCTKY,

o QU3HUKO-XHMIIECKHE CBOMCTBA, OTHOCALIMECS K MPOBEACHMIO HMCCIIe-
HOBaHU;

o CTaGWILHOCTh COCIMHEHMs (€CU M3BECTHA).

Pacmeopumenv/cpeoa:

¢ 06ocHOBRaHKE BBIOOPa PACTROPUTENS/CPEIST;

® PacTBOPHMOCTD M CTAOIBHOCTB HCIIBITYEMOrO BELIECTBa B PACTBOPHU-
TeJie/cpene (ecy U3BECTHO).

Lmammor:

® KCIIONB3yeMblIE IITaMMBI;

¢ YHCJIO KIECTOK Ha KYJALTYPY;

® XapaKTePUCTUKH IITAMMOB.

Yenosusn ucnvimanusa:

® KOJIMECTBO HCIBITYEMOI'0 BEIIECTBA Ha YKy (MI' Ha YaIIKy WM MKF Ha
4alKy) ¢ 060cHOBaHWEM BEIOOPA KO3BI M HHC/A YLK HAa KOHUEHTPAHIO;

® YCNOJIb3yeMas Cpelia;

¢ TUT ¥ COCTaB CUCTEMBbI METabONMUeCKON aXTUBauMM, BITIOYAIOWEH
KpUTEPUM €€ HCHOIL30BaHUS,

® npoueyps! 006paboTKH.

Pezynomamur:

® MPU3HAKH TOKCHYHOCTY;

® NPU3HAKA DPEeLUTIHTALMN,

® KOJIFYECTBO KONIOHMI pEeBEPTAHTOB Ha KAXIYIO YallKY;
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e cpelHee 4UCHO KOJOHMN PEBEpPTAHTOB Ha YaluKy M CTaHHAPTHOE OT-
KJIOHEHHE;

® 3aBUCHMOCTE 3¢ deKTa OT fO3bl, I'Ie BOZMOXKHO;

® CTATUCTHYECKUH aHanM3, €CIIH €CTh;

® Pe3yBTAThl OUEHKN [0 OTPHLIATENbHbIM (pPacTBOpPUTENL/CpEna) U 1Io-
JIOXUTENBHBIM KOHTPOIIM € NpeleflaMy konebaHuil, CpelHUMHM B CTaHIApT-
HBIMH OTIJIOHEHUSIMUY;

® JaHHbIE N0 UCTOPHHNECKUM (J1a60paTOPHBIM) OTPULATEIBHLIM (PacTBO-
puTens/cpena) ¥ IONOXKHUTENbHBIM KOHTPONAM C mpedenammu KoneOadwid,
CpeIHVMH U CTAHAAPTHBIMH OTKIOHCHMAMH.

ObcyoicoeHue pe3ynemamos.

3arxnouerue.

6.2, Yuem abeppayuii XpomMocom ¢ K1emKax KOCIHO20 M0324
MIEKOREMAIOWUX

6.2.1. Llens uccnedosarust u npUHyun memood

Llens ucclenoBaHUs — BHISBACHHUE M KOJMHYECTBCHHAS OLEHKa NOTEH-
IMANBHOM HUTOreHCTHYECKOM aKTHBHOCTHM IECTULMIOB B XJIE€TKaX KOCTHOTO
MO3ra MJIEKOITMTAIOLMX. B OCHOBE MeTO/la NEXHUT perucTpaunus BHIMMBIX
CTPYKTYPHBIX HapyIIeHHH XpOMOCOM B KJETKaxX Ha cTaanu meTadassl. Kier-
K KOCTHOTO MO3ra XapakTepu3yIOTCS BBICOKMM YPOBHEM MMTOTHYECKO#
aKTUBHOCTH, CIIOHTAHHAS JaCTOTa KICTOK C XPOMOCOMHBIMHU OBPEXNCHUIMU
coctapser 1,0—2,5 %.

6.2.2. Ilpoyedypa mecmuposanus
JlaGopaTopHbie IKUBOTHBIE

DKCNEpPUMEHTHI MPOBOJAT HA CaMLIAX M CaMKaX MENKUX JabopaTopHBIX
rpei3yHoB. FlpeanodTuTenbHO HUCTIONB30BAHNE TI'CHETHYECKH ONHOPOMHBIX
KUBOTHBIX, HE MeHee 5 ocobelf B ka0l KOHTPONILHOH M SKCNEpUMEHTANb-
HOM rpymnme.

KuBOTHBIE JOTKHBI COUEPHKATECA OpU 12-4aCOBOM CBETOBOM PEXHME B
YCIOBHAX CBOOOHOTO NOCTYIIA K BOJE U ITHIIE.

Ilposeneuue IKCHnepUMeHTa

TIpuMeHSIOT NPeUMYDIECTBEHHO CXEMY OINHOKPaTHOTO BBENCHWS Belle-
cTBa. Mccnenyemoe BEMECTBO MOXET ObITh BBEOCHO B APOOHBIX 103aX, T. €.
IBa BBEJEHMA B TOT e JeHb, Pa3HENeHHBIX He OoJbIIe YeM Ha HECKONBKO

4acoB, 4ToObI BBECTH Oonbimol 06beM MaTepuana. [Ipyrue J030BLIE PEXUMBL
JOJDKHB] OBITH HayuHO 000CHOBaHbI.
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3aboit XKMBOTHBIX CIeyeT MPOBOOMThL Yepe3 2 HHTepBalia BPEMEHH 110-
cjie BBEACHMs BemiecTsa. [ rpbisyHOB nepBbiil 3200if mocne BBeAeHUA Be-
HICCTBA NPOROMAT 4epes 24 gaca. Tak xak Bpems, TpebyeMoe i NOCTyIuIe-
Hus ¥ MeTaGoliMMa HCCIeNyeMOro BEILECTBA, 2 TakXKe BO3MOXKHBIH »dexT
Ha KMHETHKY KIETOYHOr0 Lukia MOryT BIMATh Ha ONTUMATLHOE BpeMs LA
BhIABJICHHS abeppanii XpoMOCoM, pekoMerayeTes BTopol 3a00# poBOAUTE
gepe3 24 1 nocne neproro 3abos (T. €. yepes 48 yacos nocie BeeneHms). Ec-
JI¥ BBEEHHE NPOBOJAT B TeYCHME BYX M Oosee nHei (¢ 24-4acoBeIMH HMH-
TepBaNaMH), peKOMEHIyeTcA OfMH cpok 3ab0s uepes 24 yaca nocne nocien-
Hero BBefeHMs Bemecrsa. Ilepen 3a00oeM >XUBOTHBIM BBOIAT BHYTpUOpio-
IIMHHO COOTBETCTBYIOILYIO 103y BellleCTRa, OJOKHPYIOLLYI0 MUTO3 Ha CTaJNH
Metadassl (T. €. KOINLEMUN MNH KOJXHLKH). Uepes onpeneneHHbIH HHTEpRAT
BPEMEHM, COCTaBIAOLIME OT 2 10 5 YacoB, XKHUBOTHBIX 3a0MBAIOT (I MbI-
ek 3TOT UHTEPBAN COCTABNAET 3—5 U, [T KUTAHCKMX XOMAYKOB — 4—>5 1).

IMpunuune! BeiGopa QO3 U IMYTH BBEACHNS ONUCAHE! BRIIIE (pazjen 5).

Koutposanu

B xauecTBe NOUTHBHEIX KOHTpOJEH LejecooOpazHO KCIONL30BaTh
urkiogochamun B nose 20 MI/Kr MpH ONHOKPATHOM BHYTPHOPIOMIMHHOM
BBEJICHUM MNHM JOOOH Hpyrol M3BECTHbIN areHT, 3aBeloMO OOnajaroliMil
LIHTOreHeTHMECKOH aKTHBHOCTHIO.

HeraTuBHBIM KOHTpPONEM ABIAETCA HCIIONBL3YEMbli PACTBOPUTEND.

ﬂpl‘[l‘OTOBJleHHe HUTOr¢HETUYECKHX NPenapaTos

Cpasy nocne 3a00s BBICIAIOT KOCTHBIH MO3r. MeToauka BBIACHCHMA
KJIETOK KOCTHOrO MO3ra K NPHUIOTOBRJICHHUs IIPENapaTos AJii HUTOTEHETHYE-
CKOTo aHanusa noJpodHo onucaHsl B «PYKOBOACTBE 110 KPATKOCPOUHBIM TEC~
TaMm AJi1 BbIABNCHMA MYTarcHHBIX M KaHIEPOIeHHBIX XMMHUYECKHX BEINECTB.
IurueHuyecKye KpHTEpHH COCTOSHUA OKpyxatolmei cpeasl 51» (BO3, XKe-
Hesa, 1989) m Meromuueckmx pexoMeHmaIMAX «OnpeneneHue MyTareHHOM
aKTHBHOCTH XMMMUYECKUX COCRMHEHMM C MCHOJIL30BaHMEM J1abopaTopHBIX
mpiei» (Mocksa, uspanue PAMH, 1985). Ionyqennsie npenapathl (apa
CTEKJIa OT KaXJOTO KHUBOTHOTO) MHGPYIOT ¥ NOABEpPraloT MHKPOCKOMMYE-
CKOMY LIATOFeHETHHMECKOMY aHaIU3Yy.

MuxpocKonuIecKMit aHaX13

CrieyeT OUEHUTH MUTOTHMECKMH MHIEKC Kak MoKa3aTelb LUHMTOTOKCH-
HOCTY, aHanu3upys MUHHMYM 1o 1 000 xneTox Ha kaxaoe 3KCUepUMEHTaTb-
HOE XUBOTHOE, BKIHOYAs NOJOXUTENbHLIN U OTpULATENbHBIH KOHTPOIH.

Jlns anamusza abeppanpii XpoMOCOM CEAYET aHAIM3UPOBATh MUHMMYM
no 200 meradaz Ha Kaxaoe KMBOTHOE. UMCIO KIETOK MOXeET ObITh YMEHb-
WIEHO, eCK HabJIoaroT BhICOKOE HMCHOo abeppauuii. Bee crekna, BKirouas
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MIONIOKUTENBHBIR N OTPHLATEIbHBIA KOHTPOM, MEpel MHKPOCKONMYECKUM
aHaIM30M JOMKHbI OBITh 3ammndpoBasl. [Ipy NPUrOTOBNEHMH NpeEnapaToB
4acTO BO3MOXKHA MOTEPS XPOMOCOM, IOITOMY aHalu3MpyeMmble MeTadassl
JOJDKHBI COIEPKaTh YUCIO LIEHTPOMEP B Mpenenax 2n = 2.

AHanusy noiBeprarorcs OKpyribie MeTadasHble ILTACTHHKHM O3 Hano-
YEHUH XpOMOCOM € MOAANLHBIM YiCIoM 40 — 1 MbltieH, 42 — Ui Kpsic.

JlaHHbIE [0 KaXAOMY JXMBOTHOMY CNEAyeT NPEACTaBIATE B TabJIMuHON
¢dopme. DKcnepuMeHTANbHON exuHMIIeH sBIseTCs KUBOTHOe. [fo Kaxnomy
HUBOTHOMY NPUBOIAT YHCIO [POAHANM3UPOBAHHBIX KJIETOK, YHCNO abeppa-
UM Ha KJIETKY ¥ NPOLEHT KIETOK CO CTPYKTYPHbIMH aGeppaltiaMU XpoMo-
com. CreftyeT yka3aTh YHCO M HAcTOTY pasHbIX THUIOB CTPYKTYPHBIX abep-
pauui XpoMOCOM JUIS ONBITHBLIX M KOHTPOJIBHBIX FPYMIL.

VYHUTBIBAIOT YUCJIO OAMHOYHBIX H HAPHHIX (parMeHTOB, XPOMATHIHBIX
1 XPOMOCOMHBIX O0OMEHOB, aXpOMaTHYECKHX MpoOenoB (reros) U pasphlBoB
TI0 UEHTPOMEPE, HHCIO KJIETOK C MHOXECTBEHHBIMH MOBPEXACHIAMH U KiTe-
TOK C NOJNHOM JeCTPYKLIMEH XPOMOCOM.

6.2.3. Oyenxa pezynomamos

OLeHKyY pe3ynbTaToB HUTOTEHETUYECKOrO aHanu3a NPOBOMAT MyTeM CO-
NOCTaBNIEHHUA NOJEH KIETOK ¢ XpOMOCOMHBIMHU abeppallAMK B KOHTPOJIbHOU
W ONBITHBIX CepHAX dkcnepuMeHTa. CpaBHeHue Hojell KIETOK ¢ mpodenamu
(remamu) M paspbiBaMH 110 LEHTPOMEpE CIECAYET paccMaTpHBaTh B KauyecTBe
OOTIOJHUTENLHBIX KPUTEPUEB LIUTOTEHETHHECKOH aKTUBHOCTH HCCIEXYyEeMOro
npenapara.

CratucTuyeckyio 06paboTKy MpOBOAAT COrIACHO OOIIENPUHATHIM PEKO-
MEHIAUMAM.

JloKa3aTe/IbCTBOM LMTOrEHETHYECKOM aKTUBHOCTH HCCIELYEMOTo Mpe-
napara ABJIAETCA CTaTUCTHYECKM 3HAUHUMOE MPEBBILICHUE JOMU abeppaHTHBIX
KJIETOK B OIIBITE I10 CPABHEHHUIO C HEI'aTUBHBIM KOHTPOJIEM.

6.2.4. Omuemnocmeo

OTueT KoJhKeH BKITIOHATh CNeNYIOULYI0 HHpOopMaLIo.

Hccenedyemoe coedunenue:

o yreHTHOUKAIMOHHbIE JaHHble B HoMep CAS, eciu H3BeCTeH;

o (uzmyeckas NPUpoja 1 YNCTOTa;

* (QU3MKO-XUMUYECKHE NapaMeTphbl, HMEIOMME 3HAYEHHE MM JaHHOro
UCCIICIOBaHUS;

o cTaOMIBHOCTH BELIECTB.

Pacmeopumenv/pasbasumens:

* obocHoBaHMe BbIOOpa pacTBOpuTENs/pa3baBuTe L,
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® PaCTBOPUMOCTb M CTAGMJIBHOCTH HCCIEIYyeMOro BEILECTBA B PacTBO-
purtene/pazbaBureiie, €ClM U3BECTHO.

Kusgomnvle:

® BHJI 1 JIMHUY XKHBOTHbIX;

® YIICJIO XKHBOTHbBIX, BO3PACT U IOJ;

® OTKYZQ NONYYEHb! XKUBOTHBIE, YCNOBHA COACPKAHUS U KOPMICHMA
nT. I

e Macca KaXZOTO XMBOTHOIO B Hauale OMNbITa, BKWOYas IS KaxIon
rpynnsl konebanmsd MacChl Teja, cpefiHee 3HaUYeHHE M CTAHAAPTHOE OTKIO-
HEHUeE.

Yenosua skenepumenma:

® [JaHHBIE MO MOJNIOXHMTENLHOMY U OTpULIATENLHOMY (PACTBOpHTEIb/pas-
6aByTENb) KOHTPOJIO;

* JAHHDBIE OIbITA IT0 BEIGOPY [Manazona 03, €CJIM MPOBOLWIHN;

¢ 000CHOBaHME BEIOOPA O3,

e CTANBHOE ONUCAHNE PHIOTOBIIGHNA BeleCTBa;

* IETaNbHOE OIUCaHYe BBeICHMS BEIIECTRA;

& 000CHOBaHNE IYTH BBE/ICHWS BEIIECTBA;

® METO/bi AN BepHUGHKaUHMH TOrO, YTO BEIIECTBO LUPKYIHPYET B opra-
HHU3ME MY JOCTHUITIO TKAHU-MHUIIEHH, €CIM UCIIOIL30BAIH;

® NEepecyeT KOHLEHTpalMy HCCIeLyeMOro BElecTBa B NMUTHEBOM BOAE
WM NUIIE B 03y BelecTsa (MI/KT Macchl Tena B IeHb), €CJIM POBOIUIIN;

® [ieTaJIbHOE ONMCaHMe Ka4eCcTBa MUK HIH BOAL;

® [lcTallbHOE OTMCaHue cxeMbl 00paboTku u 3a60pa MaTepuana;

® METOJIbI OIICHKH TOKCHYHOCTH;

e BEIECTBO, HCNIONL3yeMOE Uik 6nokansl Metadas, €ro KOHUEHTpaus 1
IUTHTEIHHOCTh SKCIO3HIMH;

* METO/l NPUIOTORJICHUS NIperapaToB MeTa(asBblX XpOMOCOM;

© KpUTEpHH aHanu3a abeppauuit XxpomMocom;

® YpICII0 AHUTN3UPYEMbIX KICTOK OT OJJHOTO XHMBOTHOI'O;

® KPUTCPHHM YYeTa BEIECTBAa Kak MO3WTHBHOE, HETaTUBHOS WIM COMHU-
TEBHOE.

Peszynomamor:

® NIPU3HAKH TOKCUYHOCTH;

® MUTOTHYECKHIA UHIEKC;

® TUNL! U YUCIIO abeppaiuii, OTACNHHO IT0 KOKAOMY KUBOTHOMY;

e oGmee uucno abeppauuil XpOMOCOM B IpyMIe C YKa3aHMEM CPEXHEro
3HAUEHUA M CTAHAAPTHOIO OTKJIOHEHHS
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® gHCII0 KIETOK ¢ abeppalldiMd XpPOMOCOM Ha FpYMIy C YyKasaHueM
CpeIHEero 3Ha4eHUd ¥ CTAHAAPTHOrO OTIJIOHEHUS,;

© U3MEHEeHUs TUIOMIHOCTH, €CIIU aHATTM3UPOBAIIY;

© OLICHKa 3aBUCHMOCTH > (PeKTa OT O3B, TIE 3TO BO3MOXKHO;

® CTATHCTHYECKMH aHanu3, €CiM POBOIUIH;

& JIaHHBIE [I0 OTPUIATETLHOMY KOHTDPOJTIO;

® HCTOPHYECKYE JAHHbIE IO OTPULATENLHOMY KOHTPOMO C KojeOaHus-
MM [TOKa3aTeJIs, CpeIHEro 3Ha4YeHUs M CTAHAAPTHOTO OTIUIOHEHNS,

® JaHHbIE 110 NONOKUTEIEHOMY KOHTPOJHO.

QObcyorcoerue pe3ynpmamos.

3axniovenue.

6.3. Ouenka xpomocomHwvix abeppayuii
8 K/IemKaX MIIEKORUMAIOWUX in vitro

6.3.1. Ljenv uccnedosanus u NpuHyun Memooa

Llenb MccneoBanys ~ BhISBIIEHHE CTPYKTYPHBIX abeppaluii XpoMocoM
B KYJBTHBHPYEMbIX KIETKaX MIICKOMHTAIOWMK, HHIYIHUPOBAHHBIX MECTUIIM-
namu. IMeeTcst ipa TUIIA CTPYKTYPHBIX abeppaluit XpOMOCOM: XpOMAaTHAHbIE
U XpPOMOCOMHEIE,

Hccrenopanust 1o OlLEHKe XPOMOCOMHBIX abeppaluii in vitro NpoBOIAT
Ha NEPEeBUBACMBIX KIJIETOYHBIX JHUHUAX WIM NEPBUYHBIX KYAbTYpax KIETOK.
Hcnosb3yeMbie KNETKH 0TOHUPAIOT HA OCHOBE CIIOCOBHOCTHU K POCTY B KyNbTY-
pe, CTabUILHOCTH KapHOTHUIIA, YHUCJIA ¥ PasHOOOpazHs XPOMOCOM M CIIOHTaH-
HOT'O YPOBHS XPOMOCOMHBIX abeppauuii.

Tectsl in vitro TpeGYIOT HCIONB30BaHUA 3K30T€HHON cUCTEMEB! MeTabo-
Jigeckoi aKTUBAaUMM. DKCIMO3ZHLMIO KIETOUHBIX KyJbTYP ¢ H3y4YaeMbIM Be-
IIECTBOM NPOBOJST B BapuaHTaX 6e3 u B MPUCYTCTBMH CHCTEMBI META0OIH-
gecKkod axkTuBanuu. Yepes onpenesieHHOe BpeMs HOCIE 3KCIO3HLMU uccie-
LOYEMBIM COEAMHEHHEM B KyJbTYpbl BHOCAT BEHIECTBO, ONOKHpYOLIee Kie-
TOYHBIH LMKJI Ha CTaiuMu MeTadaspl (HampuMep, KOMUEMUZ WIN KOJXULMH).
3arem KieTky (QUKCHPYIOT, KpacAT ¥ aHaNM3UPYIOT NOJ MUKPOCKONOM I
0o0HapYKEHHA XPOMOCOMHBIX abeppaLiuii.

6.3.2. Ilpoyedypa mecmupoearus

Kierku

B sKkcrieppMeHTax MOryT ObITh UCIONB30BaHBI Pa3IMYHBIE MEPEBHBAE-
MBIE KJIETOUHMbIC JIMHUM U NepBUYHBIE KYILTYPHI, BIIOYAs KIETKH uelloBeka
¥ APYTUX MIISKOTUTAIOLIMX.
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Cpem,l H yC10BHA KYJbTHBHPOBAHUA

JUist KyJTbTHBUPOBaHHUS ClIENYeT HCTIOJIB30BaTh COOTBETCTBYIOIIKE KYJlb~
TYpalibHblE Cpelbl U ycnoBus MHKyOauuu (mocyna JUis KyJAbTHBUDOBaHUA,
koHuerrpauusa CO,, TeMnepaTypa 1 BIaXXHOCTh). KneTounsle IMHUY U IITaM-
MBI, Ha KOTOPbIX NPOBOJAT HCCIEA0BAHMSA, CELYET MOCTOAHHO APOBEPATEL HA
CTaBMNBHOCT, MOZANLHOIO YHCIA XPOMOCOM M OTCYTCTBHE KOHTAMMHALIAH
MuKkotiasmMoii. [Ipyu M3MeHeHUH YHCTa XPOMOCOM JUIM KOHTAMMHALMM MHMKO-
M1a3MOM MX KCMOJNB30BATH HENMb3d. JIIA KIETOK M YCJOBUH UX KYJNETHBHMPO-
BaHHUA NOJDKHA GbITh M3BECTHA HOPMAIbHAS IIPOJOIKUTENLHOCTE KIETOTHONO
LKA,

HoaroToBka KYJILTYp

Knemouneie aunuu NI pasMHOXEHMA GepyT M3 KOJUIEKUMM KYJIBTYD,
PacceBaloT B KyJIbTYpalbHON Cpelie JO IUIOTHOCTH, NP KOTOPOH KJIETKH He
OynyT memars Opyr ApYTY IO BpeMeHH (UKcamMy, ¥ KHKYOUpYIOT IpH
37°C.

Jlumgpoyumer: 1eAbHAS KPOBb C AHTHKOAIYJAHTOM (HaNpHMep, renapu-
HOM) WIH BbLIENEHHbIE JHMQOLMTbI, MOMYYeHHbIE OT 3XOPOBBIX INOHOPOB,
BBOJAT B KYJNBTYPaJbHYIO CpPely, COTepKallyio MuToreH (Hanpumep, ¢uro-
reMarriiOTUHMH), 1 HHKYOupyioT npu 37 °C.

MeTtabosiMueckast aKTHBALHUSA

KneTxkn 3KCIOHMPYIOT ¢ U3ydaeMbIM BELIECTBOM KaK B IPHCYTCTBHH,
Tak M 0e3 COOTBETCTIBYWOIICH CHCTeMbl MeTabonmueckol akruBaumu. s
MeTabonmdeckoli aKkTUBAllMKM HCTIONB3YETCS MUKpOcoMalibHasd ¢paxuua S9
TNIEYEHM KpbIC, NpeasapuTeabHo o0paboTaHHkIX apoxyiopoM 1254 (35 mr/kr,
ONMH pa3 B CYTKM B TeUEHHE 5 CYTOK) MM CMECHIO NONUXJIOPHPOBAHHBIX
6uderios (300 Mr/kr, OJHOKPATHO, BHYTPUOPIOIIMHHO, 338 5 CYTOK J0 3a60%).

Mukpocomuyro dpakuio S9 o6s14HO no6apnsioT B 06seme 1—10 % or
06beMa KyabTypaidbHOH Cpelbl.

IoaroToBKa HCCJIeayemMoro seliecTsa

Tsepabie BeecTBa HOMKHLL 6bITH PACTBOPEHBI WM CYCNEHAUPOBAHD! B
COOTBETCTBYIOIMX PacTBOPUTENX/pa3baBuTessax H, eciiu HeobXxoaumo, pas-
BEJCHB! 10 BBEOEHUA B KyNbTYpY. XKunkue BeniecTsa MOTyT GbiTh BBEACHBI B
KyJbTYPY HEMOCPEICTBEHHO W/UNMHM B BUJE 3apaHee NPUIOTOBJICHHOTO pac-
TBOpa. CrenyeT HCIONE30BATh CBEXEMPUrOTORICHHbIE PaCTBOPHI HCCIENye-
MOTO BELIECTBA, [OKa He OyAeT KoKazaHa CTaOMIbHOCTh PaCTBOPOB BEILECTBA
IPY XPaHEHUU.

PactBopuTens/pazbaBuTeNih He NOJDKEH BCTYNAaTh B XMMHYECKYIO peak-
U0 C MCOBITYEMbIM BEIICCTBOM, HE AOJLKCH CHMXKATH BRDKMBACMOCTH Kiie~
TOK M aKTUBHOCTb cMecu S9. PekomeHayeTcs, eci BO3MOXKHO, BCETAA B Ka-
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YECTBE PacTBOPUTENA/pa3baBUTeNs HCNONbL30BaTh BOAY. [IpU TeCTHpOBaHHM
BEIIECTB, BOJHBIC PACTBOPbI KOTOPBIX HECTAGHIIBHLI, CIEAYET HCIIONL30BATh
6€3BOMHBIM OpraHWYecKuil pacTBOpUTENb, He OONAARAOIMEA LMTOTOKCHY-
HOCTHIO.

Ilposenenme IKCNEPUMEHTA
OBpadoTka KyNbTYp HCCAeRyeMbIM BeleCTBOM

[Tponudepupyromue knetky 06pabaThRAIOT HCCHCLYEMBIM BEIIECTBOM
B MPUCYTCTBUH CHCTeMbI MeTabonuyeckolf akTuBauuu i 6e3 Hee.

Buibop 103 ¥ cxeMa BBE/IeHYs ONMCaHk! BHILLE B pasiee 5.

B gactHOCTH, 06paboTky nuMAOIMTOB NPOBOAAT 4epe3 48 u nocne
CTHMYJISLME MHTOTCHOM.

B nmepBoM ombiTe KNETKM 3KCHOHUPYIOT C MCCIELYEMbIM BEINECTBOM B
ycnoBuAx ¢ Metabonudeckoif akTuBauyel 1 6e3 see B TeueHne 3—6 4 u puk-
CUPYIOT Yepes 24 yaca mociie Hadana Bo3zaelicTBusa BeuwiecTBoM. Ecam momy-
YeH OTPUUATE/IbHBIH Pe3ynbTaT B BapHaHTax ¢ MeTaboirieckoll akTHBauei
u 6e3 Hee, ciaeqyeT NPOBECTU ONBIT C MeTA0ONUHECKOM aKTHBAaLMEH, yBenu-
YMB JIATEJbHOCTb BO3IEHCTBUA NO Bpemenu dukcaum, T. €. Ho 24 gacos.
JeHicTBUE HEKOTOPBIX XHMHMYECKMX BEIIECTB MOXET ObITh Jierye BBHISBICHO
TpH AJMTENBHOCTH Bo3neHCTBIsY/ Gukcanuu 6onee 24 9acos.

Kontpoau

COOTBETCTBYIOIIHE NOJIOXKUTEILHBIE M OTPHLIATEIbHbBIC KOHTPONH (pac-
TBOPHTENH WIN pa3baBuTesb) B BapuaHTax ¢ MeTabosmueckol akTusamel u
6e3 Hee OMXHBI OBITH B K2XIOM 3KCIEpUMeHTe. B BapuanTe ¢ Metabonmye-
CKOlf aKTHBaLEH BEILECTBO NOJIOKUTENHHOIO KOHTPONS JOJDKHO MpOSBIATH
MyTareHHsI# 3¢ dexT nocie MeTaboIUIecKoit aKTHBAITHH.

Jna yuera 3¢ GeXTUBHOCTH TECT-CHCTEMbE B KAYEeCTBE MOJNICKATEIEHOTO
KOHTPOJIA CAELYeT NPHMEHATh KIacTOTeH B KOHUEHTPaUUH, KOTopas obecre-
YHBACT 3HAYMMOE U BOCIIPOM3BOAKMMOE TIOBBIUEHNE ¢derTa Hax KOHTPOIEM.
KoHUEHTpauHy MONOXKUTENHHOIO KOHTPONA ClefyeT noabupars Tak, YToOs!
6610 geTkHH 2¢deKT, HO B TO Ke BpeMs €ro YpOBeHb HC MO3BOJII HCCREHO-
BaTEe/HO ONpeleNnuTh 3alundpoBaHHBIN Npenapar. B kayecTse NONOXKHUTENb-
HbIX KOHTpoJiel 6e3 MeTaboIMYecKolf akTHBaLMK MOXCHO HCIIONB30BaTh: Me-
THAMETaHCYJIH(POHAT, ITUIMETAHCYIb(OHAT, STHIHUTPO3OMOUYEBHHY, MHTO-
MuuvH C, N-HUTpOXHHONMH-N-OKkcuz, a ¢ Merabonuyeckol axThBanmei:
6en3(a)nupen, nuiodochamun (MOHOTHADPAT).

OTpUUATENIBHbIM KOHTPOJIb BIIIOYAET BBEJEHNE B KYJIbTYPAJIBHYIO Cpe-
Iy TOJILKO pacTBOPUTE L/ pa3sbaBuTes.
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IIpuroToBJieHHe NpPENapaToB XPoOMoOCoM

O6bruHO 3a 1—3 4 10 duxcayy B KyIbTYpY KIETOK BBONAT KOMNEMUA
MM KOJXMIMH. Kaxayro KynsTypy KieToK GUKCHPYIOT OTHAENBHO LI IPUro-
TOBIIEHMA npenapaToB MeTadasHbIX XpoMocoM. KieTky noaBepratoT ranoTo-
HHYECKO# 06paboTke, HUKCUPYIOT B OKPalIUBAIOT.

MuxpocKkonudyecKuit aHaaus

Bce ctexna, BKIIOYAs NOJOXKUTENBHLIA H OTPHLATENbHBIH KOHTPOJN,
nepel, MHKPOCKONMMECKUM aHANIM30M HOIDKHBEI ObITh 3ammdposansl. [To-
CKOJBKY (hUKCalsa 4acTo NPHBOAUT K NOABIEHMIO MeTadas ¢ norepeil Xpo-
MOCOM, aHaTM3UpyeMble MeTadasbl HOMKHBI COACPXKATH YMCIIO LIEHTPOMED B
fpenenax + 2 0T MOAAILHOrO YMCNa IS HCCNIeXyeMOoro Tina kiuetok. Cneny-
eT aHanu3upoBaTh MuHUMYM 300 Xopomo pa3bpocaHHbIX Meradas Ha KOH-
UEHTpPALMIO ¥ KOHTPONb, PaBHO HEJIA 3TO KOJHMIECTBO MeXAy 2 NMOBTOpaMH,
€CJIM OHM CTaBATCA. DTO YHCIO MOXKET OLITh CHIKEHO, ecnu Habmopaercs
Gosbinioe yucio abeppaLuii.

XoTa OCHOBHaA LENb TECTa — BHIABICHHE CTPYKTYPHBIX XPOMOCOMHBIX
abeppauuii, BaXKHO YYHTHIBATh TAKXKE MOMUIUVIOMAMIO ¥ SHIOPENYILUTUKALMIO,
€CITH 3TH COOBITHS UMEIOTCA.

6.3.3. Oyenxa pesynomamos

OLEHMBAIOT NPOHEHT KIETOK CO CTPYKTYPHBIMM abGeppalsiMH XpOMO-
COM. YUUTBIBAIOT YUCIO M HaCTOTY Pa3sHbIX THIIOB CTPYKTYpHbIX abeppauuit
XPOMOCOM B 3KCNEPUMEHTANLHBIX ¥ KOHTPOJBHBIX KyJbTypax. IIpobens! pe-
THCTPUPYIOT OTACHLHO M He BKIHOYAKT B 001Iy10 4acToTy abepparyii.

CremyeT Takxke NpOBOAUTb OLICHKY UTOTOKCHYHOCTH BO BCEX IKCHEPH-
MEHTaNbHbIX ¥ KOHTPONBHBIX KyJbTYpax.

IIpeacTassAtoT JaHHLIE O KAXOH KyNsType. Bee maHHBIe cymMupyioT
B TGy HOM dopme.

Hicnons3yioT clenyouye KpHTepUM ONpeaeTeHus 0JOXHUTENLHOTO pe-
3yJbTaTa: 3aBUCHMOE OT KOHIEHTpalMM MOBbIIEHHE YHCHa KIETOK ¢ abeppa-
LMAMHE XPOMOCOM WIHM IOBBILICHHE YUCIA KIETOK ¢ abeppaliisiMi XpOMOCOM,
BOCIIPOM3BOJMMOE B [IOBTOPHOCTAX.

TloBhilIeHKe YacTOThI HOJMILIOMIHBIX KIETOK MOXET MOKa3bIBaTh, 4TO
BEIIECTBO MHTHOHMPYET NMPOLECC MHUTO3a M MHIYLMPYET “MUCIEHHbIE XPOMO-
comHple aHomanuu. IoBhimenue yucna KIETOK C SHAOPEAYIUIMKaLueH Xpo-
MOCOM MOXET YyKasblBaThb Ha TO, YTO BEIUECTBO MHTHOMPYET MpOrpeccHro
KJIETOYHOFO LUKJIA.

BemnecTBa, pe3ynbTaThl MCCHENOBaHMS KOTOPBIX HE COOTBETCTBYIOT
BBIIUENPUBENCHHBIM KPHUTEPHUsIM, CUMTAIOTCS HEMyTareHaMH B AAaHHOH TECT-
CHCTEME.
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TMonoxuTenbHble pe3syabTaThl B TECTe Ha XpOMOCOMHble abeppauuy in
Vitro IOKa3bIBAIOT, YTO BELIECTBO MHAYNHPYET CTPYKTYPHbIe abeppalu Xpo-
MOCOM B KyJIbTHBHPYEMBIX COMAaTHYECKMX KIETKaX MIIeKONUTalomux. OTpu-
LATeNbHBIE Pe3yabTaThl YKa3bIBAIOT Ha TO, YTO NMPH AAHHBIX YCJIOBHAX IKCIIE-
pUMEHTa BEHIECTBO HE HHIYLHPYET XPOMOCOMHEIE abeppalluyt B KyJILTHBH-
PYEMBIX COMATHYECKHX KJIETKAX MJISKONUTAIOMIMX.

6.3.4. Omyemnocmo

OTuyeT JIOMKeH BKITI0YaATh CeAYyIoIyIo HHopMalyo.

Hcenedyemoe coedunenue:

* yneHTUdUKAMOHHbIE fanubie B HoMep CAS, ecu U3BECTEH;

* husHUeckas NIpUPOAa U YHCTOTa;

® QH3UKO-XUMMYECKHE NapaMeTphi, MMEIOUIME 3HAaYeHHE JUIA NAaHHOIO
HCCIIEI0BAHNA;

® CTaOWILHOCTb BEIECTB, €C/IH U3BECTHA.

Pacmeopumenv/pazbasumens:

* 060CcHOBaHME BBIOOpa pacTBOPUTEN/pa3baBuTeEs;

® PacTBOPHMOCTD U CTaGIIBHOCTh HCCNENYEMOTO BELIECTBAa B PACTBOPH-
Tene/pazbaBuTene, €CY U3BECTHBL.

Knemxu:

© TUIT ¥ HCTOYHHUK KIETOK;

® 0COOEHHOCTH KapHOTHITA H IPUIOHOCT HCIIONE30BAHHOTO THITA KIIETOK;

® OTCYTCTBHME MHMKOILIa3MBI, €CIIH ONPENeIIsLIHY;

o yrdopmanys O UIMTENHHOCTH KISTOIHOrO LMKIIA;

® [JOJI JIOHOp@, MCIIONB30BANM I KyNbTUBUPOBAHUA LEIHHYIO KPOBb
VM BBIAEISUTY JIUMQOLUTHL, MHTOTEH;

® GUICJIO NaccaXkeil, €Clii UCTIONB30BANIY;

® METO/Ib! IOANCPHAHUA KIETOYHBIX KYILTYP, SCIIH UCTIONL30BAIIM;

& MOZANbHOE YHCJIO XPOMOCOM.

VYenosus skcnepumenma:

e npenapar, UCMONb30BaHHbIN s MeTadazHoro 6noka, KOHIEHTPALHs
M JUTHTENEHOCTD YKCIO3 MLV,

e 000CcHOBaHME BbIOOpa KOHLEHTpaUMM ¥ YHCia KIETOYHBIX KYNBTYD,
HanpuMep, JaHHble O LHTOTOKCHYHOCTH U OrpaHHYE€HM IO PaCTBOPHMOCTH,
€CJIY MMEIOTCH,

e coctae cpenpl, konuenrpanusa CO;;

® KOHLIEHTPALMH UCCIIELyeMOTO BEILECTBA;

e o0BEM pPacTBOPUTENA U KOJNHIECTBO HOOABICHHOTO UCCIELYEMOrO
BEIECTRa;
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e TEMIEPaTypa UHKYOalwmH;

® JUTUTENILHOCTh MHKYOauHy;

® JUTUTENIFHOCTE 00paGoTKU KYNETYpSI;

® KISTOYHAsA IUIOTHOCTH BO BpeMs 00paboTku, eCii oneHUBaIM;

® THUI ¥ COCTaB CHCTEMbI MECTaOOMMIECKOH aKTUBALMH, BKIOYas KpUTe-
pHH NPUEMIIEMOCTH;

® [0JIOKUTEIbHBIE K OTPMLATENbHbIC KOHTPOH;

® METOJMKa IPUrOTOBJICHHUS MPENapaTos;

e KpuTepuy ydera abeppanuii XpoMocomM;

® 4yCII0 NPOaHaNUM3UPOBAHHBIX MeTadas;

® METO/IBI OLIEHKH TOKCHYHOCTH;

® KpUTEPHM OLCHKH PE3yNbTaTa KaK MOJOXKHTENbHbIMA, OTPHLIATE IbHbIH
WK IPOTHBOPEUHUBLIH.

Pesynemamer:

® NIPU3HAKHM TOKCHYHOCTHU, HAalpUMeEp: POCT KIETOK, JaHHBIEe MO KIETOoU-
HOMY LIMKJIY, YMCILy KJIETOK, MUTOTHMYECKOMY HHIEKCY;

® NPU3HAKY MPeLMITUTALIHM;

e nanHbie o pH ¥ ocMOTUYECKOl KOHIIEHTpalMy BO BpeMs 00paboTku
HCCNefyeMbIM BEILIECTBOM, ECIIH ONpPENeILUIy;

& 4UCJIO KIETOK C XPOMOCOMHEIMYU abeppauiiMy, THITE! XPOMOCOMHbIX
abeppauuit 411 KaXxa0l SKCIepUMEHTaNbHOR M KOHTPONBHOH KYNBTYPbI;

® 3MEHEHUA IUIOMIHOCTH, €CIIH €CTh;

® OlIEHKA 3aBUCMMOCTH 3¢ideKTa OT JO3bl, FIE ITO BO3MOXKHO;

© CTATUCTHMCCKUIT aHANH3, €CIIH IIPOBOIVITH;

® JaHHBIE OTPUHATENBHOro (pacTBOpUTENb/pazbaBuTenb) U TIONOXKH-
TEJIBHOTO KOHTPOJIEH;

® YCTOpUYECKHE [JaHHbIE MO OTpHUATENbHOMY (pacTBopuTenb/pa3ba-
BHTEIb) M IONONKUTENBHOMY KOHTPOJAM C YKa3aHHEM Ipe/iesioB KoneGaHuH,
CpPeIHEero 3Ha4eHUA 1 CTAHJAPTHOTO OTKIOHEHUA.

Obcyoicoenue pesynomamos.

3axmouenue.

6.4. Yuem muxpoadep 6 Kiemkax MAeKORUMAIOWUX in Vivo

6.4.1. Leny uccnedogarnus u npunyun memooa

Llens ucciienoBaHus ~ BHABICHUE M KOMMYECTBEHHASA OLEHKA OTEHLM-
aNbHOM HUTOreHeTHMECKON AKTHBHOCTHM MECTULMIOB B HOJIMXpOMATOhMiIb-
HBIX SPUTPOLUTAX KOCTHOTO MO3Ta MIICKONMTAFOLIEKX.

MeTon oCHOBaH Ha MUKPOCKOMIYECKOH PErHCTpaLMi KIETOK C MHKpPO-
anpamu. CIIOHTaHHAs 4acTOTa KIETOK ¢ Mukposiapamu cocrasisiet 0,1—0,2 %.
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6.4.2. llpoyedypa mecmupoganus
JlaGoparopHbie JKUBOTHBIE

OKCMepUMEHTHI MPOBOMAT Ha CaMlaX M CaMKaX MENKUX J1aGopaTopHbIX
rpbi3yHoB. IIpeAnouTHTENEHO HCHONbL30BAaHME IEHETHHUECKM OJHOPOLHBIX
XKHBOTHBIX, HE MeHee 5 ocobel B KaXnoH KOHTPONBHOMN M 3KCNIEpUMEHTANb-
Hoil rpynne. JKMBOTHbIE HOJDKHBI CONEPXATHCA NP 12-4acOBOM CBETOBOM
peXHMe B YCIOBMSAX CBOOOAHOrO JOCTYNA K BOAE M MHALIE.

Ilposenenue s3xcnepumenta

DKCTIEpMMEHT MOXET ObITh NPOBENEH 2 crocobamy.

1. XKusoTHBIX 06pabaTbiBaloT OfHOKpaTHO. IIpobhI 0TOMpaIOT MO0 MEHb-
IeH Mepe 2 pasa, HAYMHAK HE paHee 24 4 Mocje BBEJCHHA BEIIECTBA, HO HE
npesbimas 48 4 nocne BBEJCHHS C COOTBETCTBYIOIIMM HHTEPBAIOM MEXIY
npobamu. Hcnone3oBanue BpeMeHH 3a601 Meree 24 4 NoCie BBEAESHWA
NoKHO OBITh 060cHOBaHO. [TpoGsl nepudepuyeckoil KpOBH TaKxe OTOHUPaIOT
no kpaitHe¥i Mepe NBaxIbl, Ha4uMHAas He paHee 36 U nocsne BBEHEHHUA, C COOT-
BETCTBYIOLIMM BPEMEHHBIM MHTEPBANOM IIOCNE IepBOi MPoOBI, HO He mpe-
Bbllas 72 4 nocne BeeAeHusd, [IpH BBIABICHUY JOJOXHUTEIIBHOIO OTBETA MPH
OJIHOM HHTEpBale BpeMeHH 3abopa NpoObl, HOMONHHMTENbHBIC HHTEPBAJIbI
BpeMeHH Ui 3a6opa npob He TpebyroTcs.

2. Tlpn pexumax OByX M Gonee exxeqHEBHBIX BBeHeHuH (T. €. Apa U Go-
fee BBeINECHUA C MHTEpBAIOM 24 ¥) npoly oTOuparoT ciycts 18—24 4 nocne
NOCNENHETO0 BBEGIEHMA i1 KOCTHOrO Mo3ra M cnycrs 36-—48 4 nocne mo-
CIeHEro BBENEeHHA 1 nepudepiriecKkoi KpoBH.

ITpu HeoOX0aMMOCTH MOXHO UCIIONB30BATh JPYrHe MHTEPBabI BpeMe-
HU 0160pa Mpol Kak JOTIONHMTENbHbIE.

IpuHuuns! BEIOOpa 103 ¥ ITYTH BBEACHUS ONUCAHBI Bhiie (pasfaen 5).

Koutpoau

HeraTuBHbIM KOHTPOJIEM ABNAETCS HCIONL3YEMbIi PacTBOPUTEND.

B xagectBe NOSHTHBHBIX KOHTpOJIeH Heieco00pa3HO UCIONbL30BATh LMK~
nodocdamul, ITHIMETaHCYIbGOHAT Win 060l Npyroit M3BECTHBIA areHr,
3aBeqoMO obyafalomuii NUTOreHETHYECKOH aKTHBHOCTHIO, KOTOPBIH BBOJAT
OIHOKpPATHO.

IlpuroToBjeline u¥TOreHETHYECKUX NPENapaToB

Metopuka BHIAENEHUS KIETOK U NIPUTOTOBNEHHA NPENapaToB [Ais IUTO-
[EHETMYEeCKOro aHanu3a NOAPOoOHO OMMCAaHbl B METOAMYECKUX PEXOMEHAALM-
X «OueHKka MYTareHHO# aKTHBHOCTH ()akTOpPOB OKpyKaloluei cpemsl B
KIETKaX pa3sHbIX OPraHOB MIEKOMUTAIOUMX MMKPOSAACPHBIM METONOM»
(2001). Nony4eHHsie npenapathl (IBa CTEKIA OT KAXAOTO KHBOTHOIO) Iud-
PYIOT ¥ NIOABEPTajOT MUKPOCKONIMYECKOMY LMTOFEHETHIECKOMY aHAIN3Y.
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Muxpockonuqeckui aHa U3

Auanu3upyioT no Medbieit Mepe 4 000 nOJTMXPOMAaTOPUILHBIX SPHTPO-
[UTOB OT KaXIOro »XUBOTHOTO, Y4HUTHIBAIOT NMONHXPOMATO(GWILHEIE 3PUTPO-
mMThl ¢ Mukposnpamu. COOTHOMIEHHE HOPMO- M MOJHXPOMAaTO(MIBHBIX
SPUTPOLMTOB ONpenessHOT npu moacdere 500 spurpoumrtos. Ilpn ananumse
[PEnapaToB HOJI HE3peNblX 3PUTPOLMTOB OT OOIUErO YMCIA SPUTPOLUTOB
noikHa ObiTh He MeHbIIE 20 % OT KOHTPOJILHOTO YPOBHA.

6.4.3. Oyenka pe3ynomamos

KpurepreM NO3UTHBHOTO pe3yibTaTa SBIACTCS BOCIPOM3BOAUMOE U
CTATHCTHYECKH 3HAYMMOE YBETWYEHHE YMCJa MONUXPOMATOQMILHEIX SPHT-
pouuros (ITXD) ¢ muxposapamMu Mo KpaiiHeit Mepe B OOHOW M3 OIBITHBIX
rpyln 0O CPaBHEHMIO C KOHTpOJIbHOM. ITony4yeHHBIM NOnOXHTENBHBIA pe-
3yAbTAaT CBHAETEILCTBYET, YTO BEUIECTBO MHAYIMPYET XPOMOCOMHBIE IO-
BpeXIEHHs W/HIM HApYIIEHUs. MUTOTHIECKOTO annapara KIETOK y IKCIepH-
MEHTATbHBIX JKUBOTHBIX.

CraTucTiyeckyio o6paGoTKy NpOBOAAT COITIACHO OOLIENPUHATHIM pe-
KOMEHIALHM.

6.4.4. Omuemnocmp

OT4eT NOMKeH BKIHOYATh CIIEAYIOIYI0 MHGOpMALHIO.

Heenedyemoe coeounenue:

& yieHTUUKALMOHHbIE JaHkBIe M HoMep CAS, eciiM H3BECTEH,;

o huspyeckas NpUpoJa M YHUCTOTE;

© QU3UKO-XUMUIECKHE NapaMeTphl, HMEIOLIME 3HAYMMOCTD ATl JAHHOTO
HCCNENOBAHMS,;

© cTa0WIBHOCTS BEIIECTB.

Pacmeopumenv/pazbasuments:

® 060cHOBaBUE BEIOOPA PACTBOPUTEINS;

® PacTBOPUMOCTD M CTa0UIILHOCTb MCCIIENYeMOro BEIECTBA B PaCTBOPH-
Tejie, €CIM U3BECTHO.

Kusomnvie:

© BUJ U JIMHUMH KUBOTHbIX;

® YHCJIO XKUBOTHBIX, BO3PACT M NO;

® OTKyJa IOMydeHb] )KMBOTHBIE, YCIIOBHA COASPXKaHUS X KOPMITCHMSA U T. 1.,

e Macca KaXkJIOro >KMBOTHOTO B Hayajie ONbITa, BKIIOYAs LI Kaxnoi
IpynIbl KoebaHus Macchl TeJla, CPEHEe 3HAUCHUE U CTAaHIApPTHOE OTIJIOHEHUE.,

Yenoeus sxcnepumernma:

® IaHHbIE 1O MONOKUTENLHOMY K OTPULATENILHOMY (pacTBOpUTENb/pas-
0aBHTENb) KOHTPOJIO;

® IaHHBIE OMBITA 110 BEIGOPY AMana3oHa J03, ey IPOBOLMIN;
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¢ o6ocHoBaHue BEIGOpa 103;

e IETALHOE ONKMCaHUe NPUrOTOBIEHUS BEINECTRA;

® NETAJLHOE ONMCAHUE BBEACHNS BEILECTRA;

* 000CHOBaHUE ITYTH BBENEHHA BELIECTBA;

® MCTOAB! ANs BepuduKalMy TOro, 9TO BELICCTBO LMPKYJIUPYET B Opra-
HUM3ME WIH JOCTHITIO TKAaHU-MHILICHH, €CITH MCIIONb30BAIHCh;

® NepecyeT KOHLEHTPauuM HCCIeLyeMOro BEHIeCTBa B NUTHEBOH BoLE
WIH MHLIE B N03Y BELIECTBA (MI/KI Macchl Teia B AEHb), €CIIM IIPOBOMIIY;

e [IeTaNbLHOE ONHCAHNE Ka4eCTBa MUK WK BOJBI;

e [ieTANbHOE ONUcanue cxeMpl 06paboTky ¥ 3a0opa MaTepuaa;

® METO/IbI HPUIrOTOBJICHUS [IPENapaToB;

® METOJbl OLIEHKH TOKCHYHOCTH;

® KPUTEPUH YU€Ta HE3PENbIX SPUTPOLMTOB C MUKPOSIPAMY;

® YHCJIO AHANHM3UPYEMBIX KIIETOK Ha )KUBOTHOE;

® KPUTEpHUM YYETa BEINECTBA Kak MOJOXKUTENbHOE, OTPULATEABHOE HIIH
COMHHMTEJIBHOE,

Pesynomamui:

& MPU3HAKY TOKCUUHOCTH;

® [0JIs He3PEJIbIX 3PUTPOLMTOB OT 0O1IEro 4ucsia SpUTPOLHUTOB;

® YHCJIO HE3pENBIX IPATPOLUMTOB C MHUKPOALPaMH, OTACHBHO N0 KaXI0-
MY KHBOTHOMY;

e CpefiHee = CTAHHAPTHOE OTKJIOHEHME AN HE3PENbiX 3PUTPOLMUTOB C
MUKpPOAAPaMH Ha IPYIILy;

® OIIEHKA 3aBUCUMOCTH 3 dexTa OT JO3bl, TIE 3TO BO3ZMOXKHO;

® CTATUCTUYECKHUH aHau3 ¥ UCTIONH30BAaHHbIE METOBL;

e JaHHble [O OTPHMUATEHHOMY KOHTPOMIO B OINBITE M HCTOPHHECKHE
JlaHHbIE IO OTPULATENBHOMY KOHTPOJIO;

® JaHHBIE [0 OJOKUTENBbHOMY KOHTPOIO.

Obcyoicdenue pesynomamos.

3axniovenue.

6.5. Yuem murpondep ¢ knemrax mieKORUMAIOWUX in vitro

6.5.1. Llenv uccnedosarus u npuHyun memooa

MukposizepHbiit TECT — METOM OLIEHKH M¢HOTOKCHUHOCTH NO BbIABIECHIIO
MMKpOSIIEp B LUTOILTa3Me MHTEPhAsHBIX KIETOK. MuKposapa Moryr o0paso-
BLIBATh ALEHTpHYECKUE (GParMeHTht XpOMOCcoM (T. €. C OTCYTCTBHEM LCHTPO-
MEpHI) WIHM LENble XPOMOCOMbI, KOTOPhie HE CIIOCOGHBI MUIpUpOBaTh K IO~
MOCaM Ha CTaJuK aHadasby KICTOYHOro JeNeHus. MeTo OLeHUBAET KNacTo-
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TEHHYIO ¥ aHEYICHHYIO aKTUBHOCTL XMMM4ECKUX BELIECTB B KJIETKaxX, KOTO-
PhIe MPOXOMAT KIETOYHOE JENCHUE BO BPEMS WM MOCIE KCIO3ULIMK HcCe-
Jyemoro Beiuectsa. JloGasneHne MHrHOUTOpa aKTHHIONUMEPA3Bl LUTOXANA-
3uHa B mepel u3yyaeMelM MHTO30M [O3BOJAET MACHTH(UIIMPOBATE U MPOBO-
JUTh aHAJIM3 YaCTOThl MUKPOS/IEp B KNETKaX, KOTOpbIE NPOLLIM ONMH MHTO3,
T. K. TaKue KICTKM UMEIOT ABa supa. Takxke NMPUBEACH BAPHMAHT NPOTOKOJA
6e3 GnoKka LIMTOKMHE3A, PUMEHAEMbIH B TOM Cliydae, KOTAa aHATM3HpYyeMas
KJIETOYHAs NOMYJALMA MUTOTHYECKH aKTHBHA.

Bo Bpems u mocne BO3NEHCTBUA HCCIEHYeMOro BEINECTBA KIETKH
JIOJDKHBI PacTH TaKoi MepHoi BPEMEHH, KOTOpBIH HocTaTodeH Wi GOpMHU-
POBaHMA XPOMOCOMHBIX HapylUIEHHH MM HAPYILUCHHH BepeTeHa NeNeHHs | B
pesyabTaTe — MHKPOANEpP B MHTEPQasHbIX KIeTKaX. [ns MHIYKLIHM aHeyr-
TOMANM TECTUPYEMOE BEIECTBO OOLIYHO NOJDKHO NPHCYTCTBOBATH Ha MpPO-
TKEHUM BCEr0 MUTO3a. MHKpOsAApa aHATH3HPYIOT B GUKCUPOBAHHBIX U OK-
PalICHHBIX UHTEP(hA3ZHBIX KIETKaX.

B kynpTypax, B KOTOPhIX aHAIM3UPYIOT MUKpPOSApa (HIH NapaesbHbIX
KyNbTypax), HOJkHa ObITH ONpejeNeHa IMTOTOKCHMHOCTh K LMTOCTa-
THYHOCTb.

6.5.2. Hpoyedypa mecmupogarus
Martepuanbl

Vicnonp3yloT NEpBHYHBIE KyJbTYphi JiMMGOLMTOB mNepudepudeckoit
KPOBH 4eNOBEKa W KJIETOYHBLIE JIMHWUM IPHI3YHOB, Takue kak CHO, V79,
CHL/IU u L5178Y u nAp., KOTOpblE XapakTepH3yIOTCA HU3KOH cTabHibHOM
CIIOHTaHHOM YacTOTOH 06Pa3OBaHMA MUKPOIIEP.

JInmdouuTh YeT0BEKa ClIeAyeT 0OTOMpaTh Y MOJIOIBIX (BO3pacT npubiu-
3uTeNnbHO 18—35 sieT), 3M0pOBEBIX, HEKYPALIMX HHIMBHIOB, KOTOPEIE HE UMe-
JM HEABHEro KOHTaKTa ¢ MEHOTOKCHYECKUMH XMMUIMECKUMYU BELIECTBAMM H
panuaimen.

Cpeabl ¥ ye0BUS KYJbTUBUPOBAHNS

JIng KynbTUBUPOBAHUS CIHEAYET UCIIONB30BATh COOTBETCTBYIOIIHE KYJIb-
TypajbHbie Cpefbl M YCIOBUA MHKyOauuu (nocyna InsA KyJdbTHBHPOBAHMA,
xoHueHtpaus CO,, TemrepaTypa M BIAXHOCTB). KiteTouHble JUHUM U
IITAMMBI, HA KOTOPBIX MPOBOJAIT MCCAEXOBAHUA, CleLyeT MOCTOAHHO MpoBe-
PATH Ha CTAOWJIBHOCTH MOJANBHOIO YHCIA XPOMOCOM M OTCYTCTBHE KOHTa-
MHHALMM MUKOIIasMoi, [Ipy H3MEHEHMH Yuciia XPOMOCOM WIM KOHTaMUHAa-
MY MHUKOIUIa3MOM MX WCIOJIB30BaTh HENb3A. JUIs KIETOK W YCIOBHM HX
KYJBTUBMPOBAHHUS JOJDKHA OBITH H3BECTHA HOpManbHas MPOXOHKUTENLHOCTE
KJIETOYHOTO UMKIA.
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MeTtaboauyecKan aKTUBALUS

KneTky 3KCHOHMPYIOT € M3YYaeMbIM BEUIECTBOM KaK B NPHCYTCTBHH,
Tak 1 6e3 COOTBETCTBYIOWIECH CHCTEMbl MeTabonudeckol akTuBammu. Jlns me-
TaboyyecKol aKTUBALMK UCTIONB3YeTCS MUKpPOCOMalbHast ¢paxums S9 ne-
YeHHU KpBIC, Mpensapureli-Ho o6paboTalnbx apoxuopom 1254 (35 mr/kr, onmu
pa3 B CYTKH B TEHUEHUE 5 CYTOK) WM CMECHIO MONMXIOPHPOBAHHBIX OH(eH!-
108 (300 Mr/kr, OJHOKpaTHO, BHYTPHOPIOIIHHHO, 33 5 CYTOK 10 3a601).

[TocTMuTOXOHApHANEHYIO (pakiMio OObIYHO HO0ABIIIOT B 0OBEME
1—10 % ot o6beMa KyIbTypanbHOM cpenbl.

Iloarorosxa ucc €eAYyeMOoro seumecrsa

TBepasie BEUIECTBA HOJDKHBI OBITh PACTBOPEHB! MM CYCIICHAUPOBAHbI B
COOTBETCTBYIOWIUX PACTBOPUTENAX/pa3baBuTeNax M, eciii HeOOXORUMO, pas-
BeIeHb! 10 BBEACHUS B KYJIbTYpY. JKHAKHe BEEcTBa MOrYT GbITh BBECHB! B
KYJIbTYpY HEINOCPENCTBEHHO WiUIM B BUIE 3apaHee MPUTOTOBJIEHHOTO pac-
TBOpA.

ﬂpone}leuue IKCNEePpUMEHTA

O0paGoTka KyABTYp HCCJeAYEMBIM BelleCTBOM

KymnsTypsl KIETOK YETOBEKA WK JKHBOTHBIX 00pabaThiBaloT HCCHeLye-
MbIM BelecTBOM 0€3 1oGaBneHus WK ¢ JoGaBIeHHEM CHCTEMB! MeTaboTHYec-
KOit aKTHBALMH, CONPOBOXKIAA IOJOKHUTEILHBIMM U OTPHIATENBHLIMH (pac-
TBOpHUTENk/pasbaBuTens) KOHTpoIAMH. CxeMbl 00paboTku M IJIETOTHBIX
JYHKMA 1 DEPBUYHBIX KICTOYHBIX KYJIHTYP MOTYT OTIMYATHCH OT CXEMbl AN
JIMGOLMTOB, KOTOPBIE TPEOYIOT CTUMYJALMU MHUTOFEHOM MUl Hadajia Kie-
TOYHOTO HHKNA. BLIGOp [03 ¥ CXeMa BBe/ICHHA ONHCAHH! BHIIIE B paszeie 5.

Kax npaBuno, ucnonb3yioT KOpoTkuil nepuon o6paboTku o1 3 mo 6 va-
COB B MPUCYTCTBHM U B OTCYTCTBUE S C MOCJEAYIOIMM YAAJEHHEM MCClie-
JYEMOTO COEIMHEHMs K MEpUONOM pocTa B Tederue 1,520 KIETOYHBIX
mmknos. [Tocne Hagana unu oxoHYaHKs 06paboTKH KIETKH GUKCHPYIOT Yepes
NPOMEKYTOK BPEMCHU, YKBUBANEHTHBIX npubnmurensHo 1,5—2,0-kpaTHo#
MPONODKUTENBHOCTH HOPMaJIBHOTO (T. €. 6e3 06paboTKH) KIETOYHOTO MUKIA.
Bpems (ukcausy WM BOCCTAaHOBNCHUA MOXET OBITh YBENHYEHO, €CIAU H3-
BECTHO I OXHK/IAETCS, YTO BEHIECTBO HAPYINAET MPOXODKHTENBHOCTD Kiie-
TOYHOTO LMKIIA.

Bce Bump 06paboToK KyJIbTYpBI SOMKHB! HAMUHATECS ¥ 3aKaHYMBATLCA
B NEpUOJ, KOTAA KIETKM PacTyT 3KCHOHCHIMANbHO. [ MuMGONUTOB Hau-
Gonee nenecoobpasHO HayaTh IKCIOZULHUIO C UCCNEINYEMBIM BELUSCTBOM He-
pe3 44—48 yacoB nocne CTUMYASUIE MUTOTEHOM.

CrienyeT MCHIONB30BaTh [0 ABE KYJBTYpH! WA KaXNOH KOHUEHTPauuu
HCCENyeMOTo BEINECTRa, AIA KOHTPOJA C pacTBOpUTeNeM/paszbaBUTeNEM U
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HEraTuBHOIrO KOHTPOJII. Korna NIPpEAHICCTBYIOIINE JaHHbIC naﬁoparoplrm no-
Ka3splRAOT MHUHMMAIBHBIE BapHUAUMK MEXAY ABYMA KyJbTYpaMH, MOXHO MC-
noJbL30BaTh B OIBITE OAHY KYJBLTYPY. Hpn KCHOJIb30RAHUM B OIbITE OXHOMN
KyJBTYPBI PCKOMECHAYETCA YBEIUYNTE YHUCJIO aHATAZHPYCMBIX KOHHSHTpaL[PIﬁ.

Henosn3opanue uuToxaiasuia B xax 6no:ca*ropa UUTOKNHE3A

Iuroxanasud B ucnons3yior wis 610KMpOBaHHS LMTOKUHE3R, TaK KaK
OH nozaBnsgeT ¢OOPKY aKkTHHA U TakuM 00pasoM MpPEMATCTBYET pasJeNeHHIo
JOYEPHUX KJIETOK HOCJE MHTO3a, APMBOAS K (GOPMHPOBAHIIO ABYAIEPHBIX
wietok. [logcuer Mukposuep Moxer ObITh OrpaHHueH KIETKaMH, KOTOPbIE
NPOILIY MUTO3 BO BpEMs MM Mociie BosueiicTeust. [TapaiensHo OneHUBAIOT
IelcTBHE BEIIECTBA Ha KUHETHKY mpoJudepatny.

Heo6xomnMble KOHLIEHTpally IMTOXanasy#a B onpeaensioT B Jabopa-
TOPUM I KOKHOTO THIIA KIETOK C LieNbI JOCTHNKEHIA ONTHMAIBHOH YacTo-~
Thl JBYSAEPHBIX KIETOK B KOHTPOJIBHBIX KyJIbTYpax C pacTBOpHTENEM/pas-
6aputenieM. [IpueMneMan KOHIEHTpaLUs LATOXANAa3uHa B HaXoAHTCA B ua-
nazone ot 3 10 6 MKI/MmL.

O6paboTka KyJIbTyp LMTOXAIA3HHOM B 1 onpeesieHie OTHOCHTENBHBIX
4aCTOT OINHOAMNEPHBIX, ABYANCPHBIX M MHOTOANEPHBIX KIETOK B KyJIBTYpe
ABJIAETCH TOYHBLIM METOXOM YCTAHOBJEHHS KOJIUYECTBEHHOrO 3¢ddekTa BO3-
JDEeHCTBHA Ha KNETOUHYHO Nponudepailliio, HHTOCTATHYECKY0 U IUTOTOKCH-
YECKYIO aKTHBHOCTb U TO3BOJISET AHAIM3HPOBATHL TOILKO KIETKH, KOTOpbIE
IEJWIACH BO BPEMs UK NOCTe BO3AEHCTBHA.

Kourponu

B xaxIbIHl ONBIT AN BapHaHTOB B PUCYTCTBUM U Ge3 Metabonudeckoi
AKTHBAlLMM JOJDKHAEI ObITh BKIIFOYEHBI NOSHTHBHBIE KOHTPOIM U KOHTPOJIH C
pacTBROpHTENEM/pazbaBUTENEM.

KiracTorensl, mis KOTOpHIX HeoOXoxauMma MeTaGonuueckas aKTHBALHs
(nanpumep, nuxropocdamun, 6ens(a)nupen), cnenyeT UCHONL30BATH, YTOOH!
[OKa3aTh KaK METal0NHHecKy0 KOMIIETEHTHOCTh, TaK U CIIOCODHOCTh TECTa
HaeHTHGUUMpOBaTh kiacTorensl. IIpy 0GOCHOBAHMH MOXHO HCIIONBL30BaTh
IpYrHe BElIECTBA B KAuECTBE MO3WTHMBHOrO KoHTpona. K BemecTBaMm, uc-
NONB3yeMBIM B KAYECTBE MO3UTHBHOTO KOHTPOINS U OLICHKH aHEYIeHHOM
AKTHBHOCTH, OTHOCATCS KONXMUMH i BUHONAacTHH. [103NTHBHbIE KOHTPONY Ha
KIacTOTEHHOCTh Y aHEYFeHHOCTh CNEAYET HCIONb3OBATh Ha KIETKAX, KOTO-
paie He TpebyroT S9.

PUKCAUMA KIFETOK H APUTOTOBJIEHHE NPENAPATOB

Kaxnyio kynsTypy pukcupyroT otnenbHo. [IpurotosieHue npenaparos
MOET BKINOYATh MMNOTOHMUECKYI0 06paboTky. OnHako 3TOT 3Tan He 063a-
TEJICH, €CU JOCTUraeTes aAexBaTHbi pasbpoc wietok. MOXHO HCTOB30-
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BaTh PasM4HbIe METOIMKH MPUTOTOBJICHHS TIPENapaToB, KOTOPhLIE NO3BOMA-
YOT FONy4aTh NpenapaThl BHICOKOrO KayecTsa M aHanusa. JJoJKHa coxpa-
HATBCS LMTOIUIa3Ma KIIETOK, YTo0bl OIpeleNsTh MUKpoAApa W (Npu merone
6110Ka LHUTOKUHE3A) PeanbHO UACHTHOUIMPOBATE NBYIACPHBIC KIETKH.

Muxpockonuueckuii aHATH3

Iepen MUKPOCKOTIMYECKHMM aHANH30M BCE MpENaparhl, BIIOYas BapH-
aHThI C PaCTBOPHTENEM/Pa30aBUTENIEM M KOHTPOJIH, JOJDKHB! ObITh He3aBUCH-
MO 3amupoBaHbIL.

B KkynbTypax ¢ LMTOXanasMHOM B 111 OLEHKM 4acTOTBl MHKpPOsSJEP
cnefyeT aHamusuposaTh MuHuMyM 2 000 AByANepHBIX KIECTOK HA KOHLIEH-
Tpaumto (MuHuMyM 1 000 ABYSIEPHBIX KIE€TOK HA KYNbTYPY HpH IOCTAHOBKE
JIBYX KyJAbTYP Ha KOHUEHTpauwo). B ombiTax ¢ ooHOH KyJibTypo# cienyer
aHaIW3MpoBaTh MUHUMYM 2 000 ABysIEepHbIX KIETOK Ha KoHueHTpaimo. He
clleflyeT YMHTHIBATh IJIETKH HeENpaBuibHOW (OpPMBI WM C JBYMS SIpPAMH,
3HAYNTENBHO pasjHuaoiuMucs B pasmepax. Kietku, conepxainue Gonee
YeM IBa spa He NOJDKHBI aHARU3MPOBAThCSA HA MMKPOAApa, TaK KaKk HMCXOZ-
Has (CIIOHTaHHAA) YacTOTa MMKPOAJAEP B JTUX KIETKaX MOXET ObITh BbIILE.
Bo3MoXeH NOACHET ONHOAAEPHBIX KIETOK, €CIi [OKa3aHOo, YTO UCCIeyeMoe
BEIHIECTBO BIMAET HAa aKTUBHOCTL LUTOXaNasHHa B.

B ombiTax ¢ KneTOYHbIMHM JNHHMsAMHM Oe3 nuToXamasuHa B Muxposgpa
aHANM3UPYIOT MHHMMYM B 2 000 Kjerkax Ha KOHUEHTpaumio (MUHMMYM
1000 wieTox Ha KYJbTYpY NpH NOCTAHOBKE IBYX KYJbLTYp Ha KOHUCHTpa-
o). B onbiTax ¢ NOCTaHOBKOH OXHOM KyNbTYphl Ha KOHIEHTPALMIO aHANM-~
3upyroT MUHUMYM 2 000 WIETOK Ha KynbTypy.

[pu ucnoss3oBanuy nuToXarasuHa B cnexyer onpenenate CBPI win
RI pns oueHxu KNeTOYHON nponudepaiyy, asanusupys MUHUMYM 500 xne-
TOX Ha KynsTypy. IIpu BO3ReHCTBUE B OTCYTCTBUE LMTOXaNa3sHHa B, cnemyer
MONYYHTh JAHHbIE, YTO KISTKH, KOTOPEIE AaHATM3UPYIOT, HPOLLIH AeICHUE.

KoHTposs ¢ pacrBopureneM/pasGaButenieM U KOHTpOib 6e3 o6paboTku
JOJDKHBI JaBaTh BOCIPOM3BOAUMO HU3KUH U MOCTOSHHbLIH ypOBEHb 4acTOTH!
Mukposiziep (06braH0 5—25 Mukposizep Ha 1 000 kneTok).

6.5.3. Oyenxa pesynomamoe

IMapa/wieNnsHO CHEAYET NPOBOJAMTE OLECHKY UMNTOTOKCHYHOCTH M/WIH LM~
TOCTATHYHOCTH BO BCEX 0OpPabOTAHHBIX M KOHTPOJLHLIX C PaCTBOpHTE-
nem/pazbasuresieM Kynbrypax. HeoGxonumo paccaurats CBPI unu RI ans
BCeX 06paGOTaHHbIX ¥ KOHTPONBHAIX KYJNBTYP KaK Mepy 3aJiepXKH KIeTOIHO-
ro LKA NIPH UCIIONB30BAHUM MeTOa 6lIoKa LMTOKMHE3a. B oTCyTCTBHM M-
ToxanasuHa B cnexyer wcnons3osath RPD wim RICC wmu PL.
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JlaHHple NPUBOIAT MO OTAEHbHbIM KYJbTYpaM. JIONOJHUTENBHO BCE
IaHHble ciienyeT 00beAMHITS (CYMMMpOBATh) B TaONH4HOM dopme.

CyumiecTByeT psl KPHTEPUEB UIA OMNpPENENCHHUA TMONOXKUTENBHOIO pe-
3yAbTaTa: 3aBUCHMMOCTh 3(PPEKTa OT KOHLEHTPAIMH WIH BOCIPOU3BOAMMOE
NOBBIIEHHE YacTOThl MyTatuii. ITpy oLieHKe pe3yJIbTaTOB UCNONB3YIOT COOT-
BETCTBYIOLLYIO CTAaTHCTHYECKYIO 00paboTKy.

[lonoxurenbHbIe/OTpMUATENAbHbIE PE3YIbTATEl B MHKPOANEPHOM TECTE
HOKa3bIBAIOT, YTO BELIECTBO MHIYIMPYET/He HHAYLMPYET XPOMOCOMHbIE pas-
PhIBBI M TIOTEPH XPOMOCOM B KYNIbTUBHPYEMBIX KJIETKaX MACKOMUTAIOUIHX.

6.5.4. Omyemnocme

OtyeT N0MmKEH CoAEPXaTh CAEAYIOUYI0O HHPOPMALITO.

Hccnedyemoe coedunenue:

® pneHTHMKAIHOHHbIE JaHHbie 1 HoMep CAS;

o Gu3HIECKas NPUPONa ¥ YHNCTOTA;

® HU3HKO-XMMHYECKHE NapaMeTpbl, AMEIOIHe 3HAYMMOCTh IS JAHHOTO
HCCIIEOBAHMA,

® B3aUMOJIEHCTBHE UCCIEAYEMOTO BEILIECTBA ¢ pacTBOpuUTENeM/pasbaBu-
TEEM WIIU C KYJIBTYPaIbHOM Cpemoi.

Pacmeopumenv/paszbasumens:

» 060CcHOBaHKE BHIGOpA pacTBOpUTENA/pa3baBuTes;

® PaCTBOPHUMOCTL ¥ CTaOWILHOCTH HCCIEXYEMOTO BELIECTBA B PacTBO-
purene/pasbaButene.

Knemxu:

© THUIT ¥ MCTOYHHUK KJICTOK;

® [IPUrOJHOCTH MICTIONE3YEMOL0 THIIA KIIETOK;

® OTCYTCTBUE MMKOIUIa3Mbl, ECITU OLIEHUBAIN;

® pHpOpMaLA O MPOJOIDKHTEIEHOCTH KIETOUHOTO LMKIIA, BPEMEHU YiI-
BOEHHMS IWIK NposndepaTUBHbIA HHACKC;

® 1101, BO3PACT ¥ YKCJIO0 JOHOPOB KPOBH (xipy paboTe ¢ iumpoLuTamMu);

® JCHONB30BATM LEJLHYIO KPOBb IJIM BblAENCHHBIE JIMMQOUMTH (Ipu
pabote ¢ numdouuTamm);

® YHCNIO accakel, €CM UCIONb3YIOTCS,

® METO/1bl MOAAEPKAHKA KIECTOYHbIX KYNBTYP, ECIIM HCIOAB3YIOTCS;

® MOZJANIbHOE YHCJIO XPOMOCOM;

® HOpMajibHOE (HeraTUBHbIA KOHTPOJb) BpEMs KJIIETOYHOrO LKA,

Yenosus sxcnepumenma:

® BELIECTBO, IPUMEHAEMOE WA O10Ka UTOKHHE3a (HanpUMep, LMToXa-
Jla3uHa B), ero KOHUEHTpays K UIMTEILHOCTS IKCIIOUIMH B KYJIbTYPE;
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e 000CHOBaHHE BLIOOPa KOHIEHTpAUMHi M YHCHA KJIETOYHBIX KYJIBTYD,
BKJIOUAIONIEE NaHHbIE MO UMTOTOKCHMYHOCTH M OrpaHWd¥eHus 10 pacTBOpHU-
MOCTH, €CJI UMEIOTCS,;

© cocTaB cpensl, KoHnenTpaius COy;

® KOHLCHTPaLMH UCCIIeXYEMOro BEIECTBA;

® KoHueHTpaumy (WWin o0beM) pacTBOPHTENS M KONHMYECTBO H06aB-
JIEHHOTO HCCIIEIyEMOro BENIECTBA;

e TeMIepaTypa U BpeMs HHKyOaImy;

® JUTHTETLHOCTh 00pabOTKH KyNbTYpBI;

e Bpems nocse o6paboTku no puKcaLmu;

® KJJETOYHas IUIOTHOCTH NPH [IOCEBE, €CITH NPUMEHIH;

® THII ¥ COCTAaB CUCTEMBI METabONMHIECKOH aKTUBAINY, BIUTIOYAs KpUTe-
pu4 NMPUEMIEMOCTH]

® NIO3UTHUBHBIC M HETATHBHbIE KOHTPOJIY;

® METO/BI [IPUTOTOBJICHUS NIPENAPATOB U METOAMKA OKPACKH;

© KPUTEPUH yJeTa MUKPOSIED;

® YUCJIO NPOaHaTM3NPOBAHHbBIX KIETOK;

® METO/Ibl OEHKM LIUTOTOKCHYHOCTH,

¢ mo6as nononHUTeNbHas HH(GOPMALL B OTHOMEHMH HUTOTOKCHIHOCTH;

® KPUTEPMU y4ETa pe3yNbTaTa Kak IOJOXUTENBHEIHN, OTpHIaTeNbHbi
VI NPOTHUBOPEUHBbIH (COMHUTENIbHBIN);

® METOIbI CTATUCTIHECKOH 06paboTky;

® METOZp! MUl XapaKTEPUCTHKU COREPaHMA B MUKPOSIpE HENbIX Xpo-
MOCOM MJIH (p)pParMeHTOB XpOMOCOMBI, TaKHe KaK MCIONb30BaHUE aHTUTEN K
KUHETOXOpY.

Pezynomamet:

® O1IEHKa [IMTOTOKCMYHOCTH, Hanpumep, CBPI wunu RI nipyu UCNONb30Ba-
HUM METONOB ¢ GnoxoM uurokuuesa, RICC, RPD unu PI, xorpa 60K HUTO-
KUHe3a He UCHOJIb3YeTCA, a TakoKe APYTHX NPU3HAKOR, TAKHX KaK KIETOYHOE
crusape (KOHQIIOEHTHOCTD), aloNTo3, MOACYET MeTadas, YacToTa ABYSIED-
HBIX KJIETOK, CU UMEIOTCH;

® [IpU3HAKH NPEeUITUTaLyy;

e naHHbIe BenyuuHbl pH U 0CcMOTHYECKOH KOHUEHTpaLuu BO BpeMs 06-
PpabOTKU HCCIENYEMBIM BEILECTBOM, €CIIH OLpeAeIIsy;

® OfIpefeNeHue IPUEMIIEMOCTH KIICTOK I aHaIH3a;

® pacnpesieneHne OHO-, IBYX~ ¥ MHOTOSACPHBIX KIETOK IpH NpUMeHe-
HHM METOJa 6I0KA LIMTOKUHE3A, €CIHU HPOBOIMIM;
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® 9HCNO KIETOK C MUKPOsAApaMH, NPUBENCHHOE OTHENHHO IUIS KaXIOi
06paboTaHHON M KOHTPONBLHOH KyNBETYPbI, M OTAEJILHO BBIACAECHHOE B ABY-
SNEPHBIX WIN OXHOANEPHBIX KIETKaX, €CIH HPUMEHSIN;

® OliEHKA 3aBHCHMOCTH 3(dekTa OT JO3bI, TIE 3TO BOIMOXKHO;

® JaHHbIC HEraTUBHOTO (PacTBOPHUTENH/pa30aBUTENB) U MO3IUTUBHOIO
KOHTpoJieli (KOHIEHTPaLUMK ¥ PACTBOPHUTENb);

® CTOPYUECKHE JaHHbIE [0 HEraTUBHOMY (pacTBoputens/pasbaBuTeh)
¥ HO3MTHBHOMY KOHTPOILAM C YK23aHMEeM NpeneiioB koneOaHui, CpelHero u
CTaHAAPTHOIO OTIJIOHEHHA U JIOBEPUTENBHBIX HHTEPBAIOB (95 %-X);

® CTAaTUCTUYECKUH aHalu3, 3HaYeHus P.

Obcyoicoenue pesynomamos.

3axniovenue.

6.6. Oyenxa JJHK-nospexcoarowieii axmugrocmu in vivo
memooom JTHK-komem 6 wenounoii eepcuu

6.6.1. Lleny uccneoosanus u npunyun memooa

MeTo/ 1LEN0YHOrO refib-NeKTpodopesa OTAENBHBIX KISTOK HIH METOX
JHK-koMmeT (comet assay) MCnONb3yeTcA IJISI OUEHKM CIIOCOOHOCTH MECTH-
nMaoB MHAyuuposats JHK-moBpexkaeHus B opranax u-TKaHixX Jiaboparop-
HBIX XMBOTHBIX. B 11en104HOM BepcUM METOA MO3BONIET MHTETPANBHO OLEHHU-
BaTh mepBruHble JHK-noepexeHus, BKMIOYAIOMME OXHO- M JBYHHTEBbIE
paspeisbl JJHK ¥ menouno-nabunbHeie caiiTsl, a Takke alypUHOBLIC U anu-
PUMMAMHOBBIE CalThl, BO3HUKAIOIIHME BCIEACTBYE SKCUM3HOHHON penapaiyy.

MeToA OCHOBaH Ha PErHCTPALMK MOJBIDKHOCTH B AJEKTPHUECKOM MOJIE
JHK u/mnu ¢parmentor JHK wieTok, 3akimOueHHBIX B arapo3Hbii rems.
Hccenenyembie KNETKH BHOCAT B arapo3Hblit renb M HAaHOCAT Ha MOATOTOBJICH-
Hele refib-cralinn. ITocne 3aTBepaeBanus ref KWICTKH HOABEPTaOT JIK3HCY, B
IpoLecce KOTOPOro MPOMCXONUT AHCCOLHMAIMS KIIETOYHBIX CTPYKTYP M BbI-
IETIMBaHUE XPOMATHHA B OPbI arapo3bl. IIpenaparsl moaBepraroTcs Menou-
Hoii nenatypauuu (pH > 13), B pesynsrate xotopoit JIHK nepexonur B oa-
HOHUTEBYIO (HOpPMY, HIETOYHO-NAOHIbHbIE CaliThl peanu3yloTcs B OXHOHUTE-
Bbi€ paspeiBbl. B npomuecce anekTpodopesa noj AeHcTBUEM dEKTPHYECKOrO
nons JTHK B Bune nerenb w/WiM OTACNABLHBIX (PParMEHTOB MUIPUPYET K aHO-
ny, popmupys anexrpodoperryeckuii ciel, HAaNOMHHAIOMUH XBOCT KOMETH,
fapaMeTphl KOTOPOTO 3aBHCAT OT KOJNMYECTBA Pa3phbiBOB B HCCIEXyeMoi
JHK. Ilocne 3aBepimieHus INENOYHOro 3nekTpodopesa MHKpONpEnapaThi
HeHTPanu3yl0T/QUKCHUPYIOT, OKPAIMBAIOT ¥ MHMKPOCKOMHPYIOT oA ¢ayo-
PECLIEHTHBIM MHKPOCKONnoM. H3MepeHus MOryT OBITh BBITIOJIHEHb! BU3Yallb-
HO, HEMOCPEACTBEHHO MOJ MHKPOCKOMOM JMOO0 C UCHONb30BAHHEM COXpa-
HEHHBIX DMPPOBHIX M300paxcenuii. Vicnoab3oBanne KOMIBIOTEPHOrO aHaNN3a
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HU(POBBIX H300paskeHuil pacluypaeT HCCIIEN0BATE/ILCKHE BO3MOXKHOCTH Me-
toma. [IpeMMylmecTBaMu MeTOAa SBILIOTCH BBICOKAA YYBCTBMTEILHOCTb,
ouppepennmposantas oueHka JHK-poBpexneHu# Ha ypoBHE OTACIBLHBIX
KJIETOK, MUHMMAaJIbHOE KOJMYECTBO MaTepHana Afd UCCICNOBaHMA, MpHuMe-
HUMOCTH K moObIM THNaM Kietok, cojepxamum JHK. Meron obnamaer
npHeMiieMOHl CTOMMOCTBHIO U NPOITYCKHON CITOCOOHOCTBIO, HO BMECTE C TEM
Tpe6GyeT BRICOKOKBANU(DULMPOBAHHOrO NOIX0AA K IPOBEAECHUIO.

6.6.2. ITpoyedypa mecmuposaHua
JlabopaTopHble JKUBOTHBIE

DKCIIEpUMEHTH! NPEINOYTUTENLHO TIPOBOJHTL Ha MENKUX Jaboparop-
HbIX MOJOBO3pENbIX IPhi3yHaX — MbiliaX WIM Kpbicax. Bo mbexanue 60mb-
mworo pasbpoca B OLEGHMBAEMBIX [OKa3aTeNIiX HEOOXOMMMO MCIONB30BaTh
FEHESTHYECKH OHOPOAHbIX KHUBOTHBIX, OTKJIOHCHHE N0 Macce Teja U Bo3pac-
TY KOTOPBIX Ha MOMEHT 3KCIICPHMEHTa He npeBbiact + 20 %.

Kaxpasi KOHTpONBHAsA M NOJOMbITHAsA IPYNIa IO/KHA COZEpXKaTh He
MeHee 5 ocoGeit. IIpn Hanuany Ha MOMEHT MCCIEAOBaHMS JaHHBIX 00 OTCyT-
CTBHM CYLICCTBEHHBIX MEXIIONOBBIX pPasNUduii B ToKCHUYeCcKHX 3¢dexTax
HCCNIe{yeMOTO COSAMHEHHSA SKCNePUMEHTHI NIPOBOAAT Ha YXKMBOTHBIX OZHOTO
niona. B NpoOTHBHOM Cily4ae MCCIIeIOBaHUe CIEAYET NPOBOAUTE Ha JKHUBOTHBIX
000ouX ONOB.

KouTponu

B kauecrse HEraTHBHOI'O KOHTPONS UCHONB3YIOT XUBOTHBIX, KOTOPHIM
BBOIAT PACTBOPUTENS B JKBUBAICHTHHIX 00bEeMaXx.

’KMBOTHBIM NO3UTHBHOIO KOHTPOJIA BBONAT COEHUHEHUE, 3aBEIOMO 00-
JIaJIafoNIee BLIPROKEHHBIM FEHOTOKCHYCCKUM NeHCTBUEM, NPOSBISIONIMMCH B
OONBIIMHCTBE OPTraHOB U TKaHel M BBIABISEMBIM C MCIOJNB30BAHUEM METOHA
JHK-xomeT: Metnnmerancynbdonar (40—=80 mr/kr), N-HHTpO30AUMETHIA-
MuH (80—140 mr/kr), N->tun-N-aurpozomoyesuHa (15—50 mr/kr). Homyc-
KaeTcs MCIONb30BaHUE TPEX JKUBOTHBIX B IPYDIE O3UTHBHOIO KOHTPOJIA.

B BHIY BHICOKOIH HyBCTBUTENILHOCTH METOJA BCE MAHMITYJIALHH (CIOCO0
BBEJICHNS, BpeMs OSKCIO3MIMM, YCJOBHA COAEpXaHUA O MOMeHTa 3a60s
M T. A.) C XKMBOTHBIMH HEIATHBHOTQ KOHTPOJIS ¥ MOXONMBITHON IPYNNbl JOJDK-
HbI OBITH HOEHTHYHBIMHA.

ﬂponeueuue IKCNECPUMEHTa

Ipunnune BI60pa /103 ¥ MyTH BBEACHHSA ONKCAHEI BbILIE (pasien S5).

HMccenenyemoe BeweCTBO BBOJAT B TEYEHHME ABYX WIH TPeX CYTOK C
24-4acoBBIMY MHTEpBAJIAMU MeX1Y BBeICHHAMYU. 3a00# UBOTHBIX U B3ATHE
0o6pa3LioB NPOBOAAT Yepes 2—6 YacoB MOCTE MOCAEHENO BBEISHUA.
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B ciryyae BbICOKOI TOKCHYHOCTH UCCJIESAYEMOTO BEILECTBA UCTIONL3YIOT
cXeMy 3KCIEpHMEHTOB C ONHOKDAaTHbIM BBeJeHHEM. B 3ToM cmydae 3aGoii
AUBOTHBIX H 0TOOp 06pa3LOB OCYMIECTBAMOT ABa pasa uepes 2—6 u 16—26
4acoB TOCJIE BBEACHUA. JIpH MOMYydeHMM NMOSHUTHBHOrO pesyNbTaTa NpH O~
HOM U3 CPOKOB 3KCIIO3MIHH 3KCIISPHMEHTbI Aaliee He MPOBOISAT.

Ilpu uccnenoBanuy coeqyHeHuH, 001aNaromuX KyMYIATUBHLIM 3¢dek-
TOM, UCTIOJIL3YIOT MHOIOKpaTHOE UX BBEAEHUE B TedeHue 7—I14 nueif ¢ 3ab60-
€M >KMBOTHBIX Yepe3 3 4aca nocie NocJIeAHEero BBeIeHuUs.

IIpu BeIOOpE OpraHoB/TKaHeH A aHaNM3a B NEPBYIO O4epens HeoOXo-
IUMO OPHEHTHPOBATLCS HAa NAaHHBIC O TOKCHKOKMHETHYECKMX M TOKCHUKOXH-
HAMUYECKHX CBOHMCTBAX HCCIEAYEMOro BEIIECTBA, A TAIOKE HA MIIaHUPYEeMbli
HyTb €ro NOCTYIUICHUs B OpraHusM denoBeka. CnMCOK opraHOB/TKaHei s
NPOBENEHNs HCCIeJOBAHNs BIUIOYACT: a) XKENYNOK, SBIMIOIMICA ONHON u3
NepBbIX MUlEHEH AeHCTBHA KCEHOOHOTHKOB MpH NepopanbHOM IYTH MOCTY-
IieHus; 6) neyeHb, ABIACILYIOCA OCHOBHBIM OpraHoM OuoTpaHchopmaumu
KCEHOOGHOTHKOB; B) KOCTHBI MO3I, ABJIAIOMMICA aKTHBHO HpoXndepupyro-
eH TKaHpIO, KIIETKH KOTOPOH HAXOMATCA HA PasHBIX CTaXUAX KIETOYHOrO
LMKNAa; T) TOYKH, OCYLIECTBISIONIME BHIBENCHHE KCEHOOHUOTHKOB W/MIHM ero
MeTaboNnTORB; O) KIETKH KPOBU (IbTEPHATHBHO CENIE3CHKY), OCYLUECTBIIAIO-
el TPaHCMOPT KCEHOOMOTHKOB WM HX METaGONMTOB; €) FOJIOBHOM MO3T,
4YBCTBHUTEbHBIA K NEHCTBUIO HENpAMEBIX reHOoTOkcukaHToB. Mccnenopanne
APOBOIIT MAHHUMYM B TpeX OpraHaX/TKaHAX ¢ 00A3aTeNbHBIM BKIOUYEHHEM
TIEYSHH.

Brinenenue KIETOK ABNASTCH ONHUM M3 KIFOYEBHIX MOMEHTOB IIPU Me-
tone JJHK-koMeT B 3xkcriepuMeHTax in vivo. JUIMTeNbHbIe MaHHMITY IS TIPH
HOJIYYEHMM CYCIIEH3UM KIETOK MOTYT MPUBOJMTE K MCKOXECHUIO PE3yJIbTaToB
BCJIE/ICTBHE MPOJODKAOMIMXCA B KIIETKaX NPOLIECCOB, B yacTHocTH, [JHK-pe-
napauuun. Mcxons n3 3TOro MCIHONB3YIOT METONbI BbIAECNECHUS KIETOK, Tpe-
Gyrolne MHHMMANBLHOTO BPEMEHH, HO BMECTE C TEM MO3BOJLTIOMIHE NONYy4aTh
NpHEMIIEMOH YUCTOThI KIIETOUHBIC CycleH3HU. He peKoMeHNyeTCs: MCHONb30~
BaHHe MeTonoB (epmeHTAaTHBHOM 00paboTKM mpoTeasaMu (TPUNCHH M/MIU
KOJUIareHasa), KOTOPbI€ NPHMBOJAT K YBEIMYEHHIO CHOHTAHHOTO YPOBHSA
JHK-nospexxaenuit npy BbITENSHUHN KIETOK, 32 UCKINOYEHAEM CIIYJaeB, KO-
ria He IPUMEHUMbI UHbIE METOMbI.

TosyueHue MUKPOTIPENapaToB U reib-aaekTpodopes

Merozauxa NPUroTOBNEHH MUKPONPENapaToB, JM3UC U YCIOBUS MPOBE-
Henust snekTpodopesa mnoxpobHO omucaHel B pexoMmenpmammsax OECD
Guideline Ne 489 «In vivo mammalian alkaline comet test assay» (2014) u B

MP 4.2.0014—10 «Ouenxa reHoTokcHaeckux csolicts meronom JJHK-komeT
in vitro».
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OKpal!lHB!lHHe n MMKpOCKOHquCKHﬁ aAHaAIU3

Ilns OKpacky MUKPONpenaparoB HCHONB3YIOTCA (yopecuupyrome
KpacuTenu, NpuMensemble Ans Busyanusauun JTHK — stuaumym 6pomun win
npomuauyM ¥omux, 4,6-nuamunyno-2-nudenmnunnon (DAPI), SYBR Green I,
YOYO-1 win axpuuusoBsili opamkepbiil. Hpu amammse JTHK-xomer ¢ wmc-
TOJIb30BaHUEM NPOrpaMMHO-aNNapaTHOrO KOMIUIEKCA PEKOMEHIYETCs HC-
noyis3oBanue kpacurens SYBR Greer I, NO3BONSIONIETO IOMYYHTh C MUKPO-
NpenapaToB BbICOKOKOHTPACTHBIE H300p&KEHUA.

MuxponpenapaTs! aHUIM3UPYIOT Ha SIU(IYOPEeCIeHTHOM MHKPOCKONE
€ COOTBETCTBYIOIMMY JUIS Kpacutens ¢uubrpamu. Ilepen npopefeHreM aHa-
Ju3a MUKponpenapatsl mudpyrot. Ha xavkasiii MuKponpenapar paHIOME3H-
poBaHHO aHammsupyioT He Mexee 100 THK-xomer 6e3 HanoxeHHH XBOCTOB.
B ananus ve BmouaioT atumubsie JJHK-KoMETEI, BBIABIsCMbIE Ha MUKPO-
npenaparax, B Bunge cnabo duryopecumpyromux JAHK-xomer ¢ mmpoxum
IdGYy3HEIM XBOCTOM M MPaKTHYECKU OTCYTCTBYIONIEH ronoBoi, 0603Hayae-
MBI€ B JIMTEPATYpPe Kak «exuku» (hedgehogs).

[porpaMMHO-anmapaTHbli KoMIUvieke mi aHainusa JHK-xoMer Bxumo-
YaeT COBMEIICHHYIO ¢ MHKPOCKOIIOM BBICOKORYBCTBUTENbHYI0 CCD-KaMepy
U CHEUMANU3HPOBAHHOE MPOrpaMMHoe obecneueHue, 910 HO3BONAET MPOBO-
JUTh LMQpPOBYIO perucTpauMio u obpaborky napamerpoB JHK-xomer. B
332BMCMMOCTHM OT HMMEJOLIErocs MpOTPaMMHOr0 OOSCHeYEHUs aHaIu3 napa-
MeTpoB JJHK-koMeT mpoBOANTCS B peXUME (pPEaibHOrO BpeMeHu» Jubo ¢
COXPaHEeHHbIX LU(POBHIX H300pakeHHd. B KkayecTBe mokasarens MOBpEX-
nennoctn JJHK ucrionb3yioT moxasaTesiu JUTHHA XBOCTA, IPOLICHTHOE COep-
xanue JTHK B xBocte (%JIHK B XxBOCTE) MM MX IPOU3BEACHUE — MOMEHT
xBocTa (tail moment). YIpuHIMas BO BHAMaHMe, YTO NOKA3aTeNb UIAHBI XBO-
cra JIHK-koMeT B 3HaYUTENbHON CTENEHHU 3aBHCHUT OT 3KCIEPUMEHTAIbHBIX
ycnoBHi (IUIOTHOCTH arapo3bl, HANPAXKEHHOCTH JNEKTPUUECKOro MONs, TeM-
nepatypa aJiekrpodopessoro 6ydepa 1 T. A.), JU15 NOBBIUEHHS BOCIPOU3BO-
IMMOCTH PE3YNBTATOB, @ TAKXKE JUIS BO3MOXHOCTH COINOCTABJICHUA NAHHBIX,
MOJIyYSHHBX pasHBIMH JKCICPUMEHTATOPaMy M B pasHbiX JiabopaTopmsix,
peKOMeHIyeTcs ucmonb3oBaTe npu ouexxe JIHK-noepexnesuii moxasarens
%JJHK B xBoCTE.

Ipu BusyansHoM aHanuse JJTHK-koMeThl parkupyloTcs Ha IATh YCJIOB-
HBIX THIIOB C COOTBETCTBYIOLIUM I KaXXIOTO HCIOBBLIM 3HaueHueM oT 0
1o 4. Crenens nospexxaeHHocTd JHK npu >ToM BBIpaXkaeTcs Kak HHAEKC
JHK-xomeT (M), onpenesnsemsiii no gpopmyne:

Upk = (Onp+ 1n;+ 2ny+ 3n3+ 4ny)/Z, rae

ne—ny — aucno JJHK-komeT kaxcaoro tuna;
Z — cymma noacyutanubix JHK-komer.
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6.6.3. Oyenxa pesynomamos

CTaTHCTHYECKYIO OLEHKY PEe3YJbTaTOB MPOBOIAT MO KWKHOMY OpraHy
IyTEM CpaBHEHHA nokaszateneit mospexnesHoctd JHK B onbiTHOH U KOHT-
POJIBHOI IpyINax ¢ HCIOJE30BaHHEM HenapaMeTpHyecKux Kpurepusa NaxHe-
ta (Y OHK B xBOCTE, MOMEHT XBOCTa, JUTMHA XBOCTA) WIM kpurepua Kpacke-
na-Yomnuca (uagexc JHK-xomet). KpUTEpHAMH TONOXHUTEIIBHOTO PE3ysibTa-
Ta ABJAIOTCA CTATUCTHYECKH JOCTOBEPHOE, 3aBUCHMOE OT [O3bl yBEXHYEHHUE
niokasarens noepexaeHHocTd JHK npn OQHOM U3 CPOKOB 3KCTIO3ULMM HIM
CTAaTHCTHYECKH JOCTOBEPHbIH, BOCIIPOMU3BOAMMEIH 3(dexT no Kpaiineil Mepe
U1 ORHOM SKCIepUMEHTanbHON ToukH. IlosyueHHbIM MONOXUTENBHBIN pe-
3YJbTAT CBHAETENLCTBYET O TOM, YTO HCCIIELYEMOE COeTHHEHHE NPOABNIACT in
vivo JTHK-noBpexpatoliee neficTeue B JaHHOM OpraHe-MHILCHH.

Meton JHK-xomeT naer, KaKk NpaBUIIO, YETKHE MOJOXKUTENbHbIC HITH
OTpHLATENbHBIE Pe3yJbTaThl. [IpyM MONYUSHHM HEOOHO3HAYHO TPaKTYeMbIX
PE3yIBTATOB ClieLyeT oOpaTHTh BHUMAaHHE Ha BO3MOXCHBIN LIATOTOKCHYECKHH
3¢pdeKxT coeANHEHHS, CBUICTENBCTBOM KOTOPOro ARJISETCS OuMOpanbHOE
pacnipenenenre JJHK-xoMeT ¢ HIH3KOM ¥ BBICOKOM CTENEHBIO NOBPEXKICHHO-
ctu JHK. BepostHbt ciyuan Buisasienns JHK-nospexpatoineil akTHBHOCTH
BELIECTBa B HU3KOH NO3e Npu OTCYTCTBUM NO3UTHBHOrO 3¢dexta B Gomee
BbICOKHX no3aXx. Takoe aeiictBue B Metone JJHK-koMer xapakTepHO Mid Be-
mects, obnamaromyx JHK-untepkanupyromumu csoficteamu. B sToM city-
4ae HeOOXOAMMO NPOBECTH RONONHHTENLHBIC HCCIIEAOBAHYS C OMHOKPATHBIM
BBEICHHEM HaMMEHhLIEH U3 JCHCTBYIOMIMX 103 NMPU Pa3MYHBIX CPOKaX JKC-
nosuuuu. KpoMe TOro, BepoATHBI ClydaH BBIABJICHUA 3HATUMOTO CHIDKEHUA
cnoHranHoro yposrsa JIHK-noepexenyit nox neficTeueM BemecTsa Ha $hoHe
OTCYTCTBUSL MO3UTHMBHBIX 3(EKTOB, YTO MOXKET CBHICTENHCTBOBATh 00 HH-
nykupn cmpsox JIHK-THK wnn JTHK-6enox. Takue pe3ynbraThl Taloke
TPaKTYIOTCA KaKk HEOJHO3HAYHbIE M TpeOYIOT NMPOBEICHHUS NOHOMHUTEILHBIX
UCClieIOBaHMH B COOTBETCTBUHM C ONTMCAHHLIMM B JIUTEPATYpe MOAXONAMH.

Ilpy nojryqeHUM MONOXKHTENbHbIX PE3YJNHTATOB PEKOMEHIYETCS oOLie-
HUTH TaKXe OpraHo- U TkasnecneuuduuHocts JHK-nospexnaromero peict-
BHS COSOMHEHMS, CONOCTABIA ClieAYIONIME NapaMeTphl 10 KaXKIOMY OpraHy:
Hanngue wnu orcyrcteie JIHK-nospexpatomero sd¢exra, MUHUMANBHYIO
NEHCTBYIOUIYIO NO3Y, HANWYME M XapaKrep A0303aBUCHMOro 3dexra, cre-
neHb npeBbIlIeHHs 3(dexTa B ONBITHOH rpynie Mo CPaBHEHMIO C KOHT-
PONBLHOM.

6.6.4. Omuemnocme

OTyer JoMkKeH BKIOYATh CIEAYIOUIY0 HHOOPMALIMIO.
Hccnedyemoe sewgecmso:
® UICHTUUKALMOHHbIE faHHbie 4 HoMep CAS, eciit U3BECTeH;
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® YHCTOTA;

® JUIUKO-XMMUYECKHE CBOHICTBA;

® CTabUNbHOCTS.

Pacmeopumenv/pazbagument:

e 06ocHOBaHNe BEIOOPa pacTBOpHTEN/pazbasuTe;

e PacCTBOPUMOCTD M CTaOHIHHOCTh VCCNELYEMOI0 BELIECTBA B PacTBO-
putene/pazbaBuTene, CIK W3BECTHO.

Kusomnuie:

® BUJ ¥ JIMHUSA XUBOTHBIX;

® YHCJIO )KUBOTHBIX, BO3PACT U IO,

¢ UCTOYHUK NOJYYSHU, YCJIOBUs CORCPKAHUA U KOPMIEHHUS U T. 1.,

® Macca KaJOro *XKMBOTHOTO Ha Ha4ajo ONBITa, BKIFOYAd U KaXIOH
rpynisl koneGaHust Macchl Tejia, CpeliHee 3HA4YeHNE M CTaHJApTHOE OTKIIO-
HEHMe.

Yenosus skenepumenma:

© [aHHbIC II0 TOJIOXKHMTENFHOMY U OTpHLATENbHOMY (pacTBOpUTENh/pas-
6aBuTENB) KOHTPOJTO;

© MaHHbIE OIBITA O BRIOOPY JManazoHa O3, €Cii DPOBOIMIH;

» 06ocHoBaHye BrIOOpPA JI03;

e [ETATLHOE OIIUCAHNIE TPUTOTORICHNS BEUIECTBa;

& JeTanbHOE ONMVCAHUE BBENCHMS BELIECTBRA;

® 000CHOBaHNE MyTH BBEJCHUA BELICCTBA;

¢ CriocoGhl TPHUTOTORJEHUS 00pasloB, FUCTONATONOrMIECKUil aHauuz,
€CM KCTIONB30Bay, 0COOEHHO UL MECTHLMIOB, JAOMMUX TOA0KHTEILHBIN
oteet B MeToue JHK-komer;

¢ oGocHoBaHHKe BLIOOpa TKaHeH;

® MeTOIb! IJiS Bepu(UKAILMU TOrO, YTO BELIECTBO IMPKYIMPYET B Oopra-
HU3ME WIN JOCTHUITIO TKaHU-MHIIEHH, €CITH UCTIONB30BaIH;

e MlepecyeT KOHUCHTPALMM UCCIEeNyeMOro BelleCTBa B NUTLeBOH BOnE
VIH MUl B JO3Y BELIECTBA (MI/KE Macchi TeNa B JEHb), €CIIH 3TO NPOBOMMIH;

e JeTalbHOE ONMCAHUE KAYeCTRa MUILK WIH BOIL;

e JieTanbHOE ONMcaHue cxeMbl 06paboTku 1 3abopa MaTepuana;

& crioco0 2BTAHA3UM;

e CII0COORI BEIISNICHUS U XpaHEHUA TKaHeit;

e criocoGbl NPUrOTOBASHHA CYCIICH3UM OTIEABHBIX KICTOK/Saep;

® UCTOYHUKK M HOMEDPA NAPTUil BCEX PEAreHTOB, €CJH 3TO BO3MOXKHO;

® METOMB! OLEHKH LUTOTOKCHYHOCTH;

® ycnoeus anexTpodopesa;
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® UCIONE3YEMbIE METORI OKPAllIMBAHUA,

» criocoOsl NoAcHETa X u3MepeHus napametpos JJHK-kxomer.

Pesynemameoi:

e ofume KIuHU4YecKHe HabMIOJeHUs, eClTU TakoBbie POBOJNMCH, JO HC-
CJIEIOBAHUSA M Ha IPOTDKEHMM HCCIEAOBAHMS AN KAXKAOTO AKMBOTHOTIO;

® B Cily4ae HCCReaoBaHMH NMPOJOIDKUTENFHOCTEIO GoNiee HelenH: mMacca
TeNa AT KaXKIOro XHUBOTHONO M WA KAKAOH rpyniml, MOTpebNeHUe MUK,

® 3aBHCHMOCTH [033-OTBET B TOM CIIy4ae, KOT/la OHa SBHO BbIPAXKEHA;

® A KaXAOTO OpraHa/TKaHu/ KUBOTHOro mokasarenb %/JJHK B xBocte
(wiu uHOM NOKasaTenb) ¥ MEAHAHHOE 3HAYEHME A OTACILHOTO MHKpPOIpe-
naparTa, CpeJHUE 3HaYEHHs [NIA )KUBOTHOrO M CPE/IHKe 3HAYCHMA 11 IPYIIIIb;

® KOHTPOJILHBIE HAHHbIC (WIS MO3UTHBHOYO M HETATHBHOIO KOHTpOJIA,
NOJIydCHHbIE OJHOBPEMEHHO WU HCTOPUYECKHE) ¢ YKA3aHMEM IMANa3OHOB,
CpeHUX/MeQHaHHbIX 3HAaYE€HUH M CTAaHZAPTHBIX OTKIOHEHMH JUIA KaXKZOro
OIIEHUBAEMOr'0 OpraHa/TKaHW;

® CTATHCTHMECKMH aHANTK3 ¥ IPHMEHSEMBIE CTATUCTHYECKHE METOLBI;

® KpUTEpHUM OLCHKHN OTBETA KaK [O3MTUBHOIO, HEFaTUBHOTO WM HEOHd-
HO3HAYHOrO;

& yactoTta atunuyHeIX JJHK-komerT.

Obcyorcoenue pesyromamos.

3axnouenue.

6.7. Ouenxa JHK-nospexcoarouieii akmuerocmu in vitro
Memooom JJHK-xomem ¢ wienounoii gepcun

6.7.1. Llens uccnedosanus u npunyun memooa

MeToJ IWEeNOYHOro reb-31eKTpodopesa OTHCALHBIX KIETOK WIH METOA
JHK-xomeT (comet assay) ACNONB3YeTCA NI OUECHKE CIOCOOHOCTH MECTH-
mMroB uHayuuposaTs JTHK-noBpexzeHus B KIeTKaX MIIEKOMUTAIOIKX B
YCIOBUSAX in vitro.

ITpuHimn mMeTosa ONMUCaH B 1. 6.6.1 HACTOAIMX METOAMYECKMX YKa3aHHUi.

6.7.2. Ilpoyedypa mecmupoeanusn
Kieroussie KyJabTyphbl

Jns OUEHKH IEHOTOKCHYECKHX CBOWCTB COSMHMHEHUH in vitro MeToAOM
JHK-xoMmeT B KauecTBe TeCT-00BEKTa HCIONE3YIOT TPANHIOHHO IIPUMEHSE-
Mbl€ B F€HOTOKCHKOJIOIMYECKUX MCCIENOBaHMAX KICTKH NEPBUYHBIX KYJIbTYP
(mumoumTel nepudeprueckot kpoBu U GubpobracTsl yeNoBeKa, renaTouu-
Thl 'PLI3YHOB) U NMEPEBHBAEMbIX KIETOYHBIX KYIbTYP KHMBOTHBIX M YeNOBeKka
(kneTku kuTaiickoro xomsuka V79, CHQO, xneTk# MbIUOHHONM auM@OMbI
L5178Y u np.).
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Jnst xyNsTUBUPOBAHMUS CJIELYET MCIOJIL30BaTh COOTBETCTBYIOWIME Ky Ib-
TypajibHbie Cpelbl M YCNOBHA WHKyOauum (mocyja Ais KyTbTHUBHPOBaHMA,
KonueHTpauus CO,, TeMnepaTypa U BIaXHOCTB).

MeTraboauueckas aKTHBaLUS

KneTku 3KCIIOHUPYIOT C MCCNeXyeMbIM H3Yy4aeMbIM BELISCTBOM Kak B
NPUCYTCTBUY, TaK M 6€3 COOTRETCTBYIOMEH CHCTEMb! METabOIMIECKOH aKTH-
BauwM. JUia meraGonuyeckod aKTHMBALMM HCIIONL3YETCH MUKPOCOMAlbHAA
tpaxumna S9 neveHH Kpsic, NpeapapuTenbHo o6paboTaHHsIX apoxiopom 1254
(35 Mr/kr, onuH pa3 B CYTKM B TEUSHHE 5 CYTOK) LU CMECHIO IIONIMXJIOpHpO-
BaHHBIX Oudernmior (300 Mr/kr, OXHOKPaTHO, BHYTPUOPIOIIMHHEO, 32 5 CyTOK
1o 3a6os).

Tloarororka HccjieayemMoro semecrea

JUisi runpodMIbHBIX BEUIECTB B KaueCTBE PacTBOPHTENS NPENIIOYTH-
TelbHEE HCIONL30BaHUE KyNbTYpajibHOH Cpelbl Wik JEHOHU3HPOBAHHOM
Bozsi. IIpyn pabore ¢ ruapodoOHRIMY BEleCTBAMM HCHONB3YETCA JUMETHI-
cynshoxeun (AMCO) win 3TWIOBBIH CNUPT B KOHEWHOH KOHUEHTpalMK He
Oonee 1 %. Hdomyckaercsd npu HeoOXOZMMOCTH MCIONb30BAHHE MHBIX pac-
TBOpUTENel B KOHNEHTPAUMSX, HE BBISBIBAIOMIX LIUTOTOKCHIECKOro dddek-
Ta. Bo Bcex sxcnepuMeHTax KOHTPOJIM Ha PacTBOPUTENM U PACTBOPHI HCCIIe-
JyeMbIX COeqUHEHUI CNeNyeT FOTOBHUTE ex tempore.

MCCJlellyeM ble KOHUEHTpAanuu

Hccnenosanye HaYyMHAIOT C ONpeesieHus IUTOTOKCIIHOCTH in vitro. C
3TOH HeNbI0 JOIYCTHMO NpHMEHEeHHe MeToAa KOMOMHMPOBAaHHOH OKpacKd
TMAMYM GpOMMIV/aKpHAMHOBBIN OpaHXeBhlH, OKPAaCKK TPHUIIAHOBBLIM CHHMM
wiu MTT-rect.

IMpusimne BHIGOpA KOHNEHTPALWii ONMCAHBI Bhiie B pasgene S «IlyTu
BBEJCHUS HECTHLMIOB, BLIGOP K03, 0OBEKTHI McclienoBanusy. IIpunumMas Bo
BHUMaHWE BO3MOXXHOCTb YBEJMYSHMS TOKCHMHOCTH COCAMHEHMsS MPH €ro
6uoTpancdopmalyy, OLEHKY TOKCHYHOCTH MPOBOAAT NApaLIeNbHO B YCNO-
BHAX ¢ MeTabosimueckoii akruBaumeit.

Konrpoan

B kauyecTBe HEraTHBHOIO KOHTPOJS MCHIONB3YETCS PpacTBOPHTEND, BHOCH-
MBI B 3KBHBaNCHTHBIX 00beMax. B Tectax Ge3 MeTabommueckoi akTHBaLuK
B Ka4yeCTBE MO3MTMBHOIO KOHTPOJS MCHONB3YIOT MyTaredsl OpsiMOro HeHcT-
BHS: METWIMETAHCYIb(OHAT, STWIHUTPOIOMOUEBUHY WIH 4-HUTPOXHMHOMMH-
N-oxcua. B Tectax ¢ MeTaGoaM4ecKol akTHBALMe# MCMONL3YIOT HEeNpsiMbie
MyTareHs!: Gens[a]nupet, muMeTIIOeH3aTpaleH WK wuKnopochamua.
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IIpoBeaenue sKCePUMEHTA
O6paboTra KNETOK MCCIENyeMbIM BelieCTBOM

TecTdpoBanue BeLyT napaiejbHO C HCMONB30BAHHEM MHKPOCOMallb-
Ho#l dpakuuu S9 u Ge3 Hee ANns perucTpauMy NeHCTBIA KaK MPAMbIX MyTare-
HOB, TaK M HEUpPAMBIX, aKTHMBHOCTh KOTOPHIX CBj3aHa 00pa3oBaHMEM IeHO-
TOKCHYHBIX MeTabonuToB. CpoK 3KCHO3ULMH KIETOK ¢ UCCIAETYyeMbIM Belie-
cTBOM cocTaBaseT 1—3 gaca. [Ipy cOOTBETCTBYIOMEM O0OCHOBAHAU HOITYC-
Kaercs 6ostee auTeNbHAA IKCTO3MIMSA. KakIblit SKCAepUMEHT NPOBOAUTCA B
TPEX MOBTOPHOCTAX, BKJIOYAs HEraTUBHBIM M NO3UTUBHBIN KoHTponu. Ilpu
TECTUPOBaHUM Ha NuMpouuTax nepudepmueckodt KPoBU s HCKHOYEHUA
Cily4aliHOCTel METOAMYECKOro fUIaHa M BapHaHTOB C PE3KO M3MEHEHHON HH-
JMBUIXYaNbHOH HYBCTBUTENLHOCTBIO TECTHPOBAHME ClENyeT NMPOBOILMTL Ha
obpasLax KIeTok He MeHee ABYX JOHOPOB.

TMoaydeHre MUKPONDENAPATOR M rejib-3JeKTpodopes

MeToauKa NMPUrOTOBIEHUS NPENapaToB, JIMBUC KIETOK U YCIOBUSA IIPO-
BeNeHHs 3nekTpodopesa noapobHo omucaHel B pekomenmauusax OECD
Guideline Ne 489 «In vivo mammalian alkaline comet test assay» (2014) u B
MP 4.2.0014—10 «Ouenka reHOTOKCHUECKHX cBo¥icTe MeTonom JHK-komet
in vitro».

OxpamuBanne M MUKPOCKONHYeCKUit aHann3

IMpouenypa oxpammBaHus ¥ MUKPOCKOITHYECKOTO aHANM3a HPHUBENEHbLI
B 1. 6.6.2.

6.7.3. Oyenxa pezynomamos

CratucTideckas o6paboTka SKCIEPUMEHTaNbHBIX HAHHBIX MPOBOAMTCA
[0 BCEM NOBTOPHOCTAM KaXXAOH IKCNIEPUMEHTANILHOM TOYKH IYyTEM CpaBHe-
Hua mokasareneit noppexaeHHocTH JJHK B ombITHOM M KOHTPOJBHOU Ipym-
Nax ¢ MCIonb30BaHUEM HemapamerTpudeckoro kpurepus Janneta (%/JHK B
XBOCTE, MOMEHT XBOCTa, JUIMHA XBOCTa) wiu kpurepua Kpackena-Yosnuca
(mapexc JHK-komer). J[aHHbie HOBTOpHOCTEH OOBERMHSIOTCHA, €CNM INepe-
KpbIBAIOTCA 95 Y%-€ NOBEPUTENbHEIC HHTEPBAJILL.

6.7.4. Humepnpemayus pesynomamos

KputepusMu 1os0XUTENBHOTO pe3yJbTaTa ABJAIOTCA CTATHCTHYECKH
NOCTOBEPHOE, KOHLEHTPAlMOHHO-3aBHCHMOE YBENMUYEHME MOKa3aTeas I10-
spexaenHocTH JJHK uiM cTaTHCTHUECKH HOCTOBEPHLIH, BOCIIPOM3BOAMMABLH
3ddexT no xpaitHed Mepe Mis OAHOM SKCHEPUMEHTANLHON ToukH. ITo3HTHB-
HblIi pe3yNbTaT B AaHHOM TECTe YKa3blBaeT Ha TO, YTO HCCIELYEMOE BELIECT-
Bo unayurpyer JHK-moBpexneHus B JaHHOM THIE KJIETOK B YCIOBMAX in
vitro.
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Tlopsinok manbHe#IMX NEHCTBHHA B ciiydae MonmyueHMs HEOJHO3HAYHO

TPaKTYeMbIX PE3yAbTATOB OMKCAH B II. 6.6.3.
6.7.5. Omuemnocmeo

OTyeT ZOMKEH BKITIOYATDh CICAYIONIYI0 HHbOpMaIgo.

Hceneoyemoe sewyecmeo:

& yneHTHOHKALMOHHBIE NaHHBIe i HoMmep CAS, eciy H3BECTEH;

® YUCTOTA;

* QUBMKO-XMMHYECKHE CBOMCTRA;

© CTaOWILHOCTb.

Pacmeopumens/pazbasumens:

» o6ocHoBaHue BrIOOpa pacTBOpUTEN/pa3baBuTens;

© paCTBOPUMOCTH M CTAOMIBHOCTH MUCCIIEAYEMOro BEIIECTBA B PacTBO-
puTeine/pasbaBHTENe, €CIIM H3BECTHO.

Knemuxu:

© Bl M MICTOUHMK KJIETOK;

® OTCYTCTBHE MUKOIUIa3MBI, €CJIM ONpPEREIIALIN;

o pHpOpMaLA O JIUTENHHOCTH KIETOYHOTO LKA,

® [I0] ZIOHOPA, WCIOJIb3OBAIH U KYNBTHBHPOBaHUSA LENBHYIO KPOBB
WUIH BBIIEIAAY JTUMOUHTHE;

® GUCIO naccaxeli, ecu UCHob30BaNy;

& METOIb! NODAEPKAHUA KICTOUHBIX KYTbTYP, €CIIH UCTIONE30BANH.

Yenosua sxcnepumenma:

» 00ocHOBaHME BBIOOpA KOHLEHTpalWil M 4HCia KIETOTHBIX KyJbTYP,
HaIpuMep, JaHHbIE 10 UNTOTOKCMYHOCTH U OFpaHM4YeHHsA JI0 PaCTBOPUMOCTH,
€CJIA HMEIOTCH;

e cocTaB cpensl, koHueHTparws COy;

® KOHLICHTPALUH KCCIIEyeMOro BelllecTRa;

® 00bEM pacTBOPUTENI] H KONWYECTBO JOOABIEHHOrO HCCAEHYeMOro
BeLIECTBa;

® TeMIIepaTypa MHKyOauuy;

© [IUTENBHOCTD HHKYOalny;

® [UIUTENBHOCTh 00paboTKH KyJIbTYpbi;

© KJI€TOYHAS IUIOTHOCTH BO BpeMs 00paboTKH, ecli OLCHUBAIIY;

® THIl ¥ COCTaB CHUCTEMbI METabOMI9ecKoN aKTUBAIMH, BIUHOYAs KpHUTe-
pUH IPUEMIEMOCTH;

 NIOJIOXKHUTENbHbIE U OTPHLIATEILHBIC KOHTPOIIY;

® METOJ OLICHKH LIMTOTOKCUTHOCTH;

® METOIMKA TIPUTOTOBNECHUS IPENapaToB.
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Pesynemameor:

® IPU3HAKH TOKCHMYHOCTH, HAIIpUMEp: POCT KICTOK, JaHHEIE IO KIETOY-
HOMY LIMKIY, YHCITY KJIETOK, MUTOTHIECKOMY HHICKCY;

® [IpU3HAKH HPESUUIIHMTALMY;

e JaHHble o pH 1 ocMOTHYIECKOH KOHUEHTpanuu Bo BpeMs obpaboTku
HCCNIelyeMbIM BELIECTBOM, €CITH ONIPEHESIIsIg;

e %JHK B xBoCTE (MNTM MHBIE IOKA3ATENH, KOTOPbiE BLIOPAHbL) B MEXU-
aHHOC 3HAYEHUE UL KaXIOro MuKpoNpernapara, CpeiHce 3HaueHue s 0B~
TOpHOCTeH;

® KOHTPOJIbHBIC HaHHbIe (INA NO3UTUBHOTO M HEraTMBHOrO KOHTPOJIA,
NIOJIY4YEHHbIE OJHOBPEMEHHO MM HMCTOPHUYECCKHE) C YKa3aHHEM [Maiia30HOB,
CpeNHUX/MEMaHHbIX 3HAYCHUH M CTAHAAPTHLIX OTKIIOHEHUMIA;

® CTATUCTHHECKHMH aHaNIU3 U IPUMEHAEMEIe CTATUCTIYECKHE METOLI;

® KPUTEPHH OLEHKH OTBETa KAK IO3UTHBHOTO, HETATHBHOIO WIM HEOH-
HO3HAYHOTO;

e yacrota atunmuHbXx JHK-komeT;

® JaHHbIE OTPUHATENBHOrO (PacTBOPUTE/b/pa3daBUTENb) M IOJIOXKH-~
TEJNILHOI'0 KOHTPOJIEH;

® UCTOPHYECKHE JaHHbIe [0 OTPHUATENBHOMY (pacTBOpHTE/b/pa3baBu-
Tenb) ¥ NOJOKHUTCIEHOMY KOHTPONSM C YKa3aHMEM NpelenoR xosielaHuii,
CPEXHEro 3Ha4eHus U CTAHIAPTHONO OTKJIORSHHM,

Obcydicdenue pesynomamos.

3axnouenue.

3akaiouenue

AHanu3 MyTareHHO# aKTHBHOCTH HECTMLIOB M MX OCHOBHBIX MeTabo-
JINTOB sABJAETCS 00g3aTeNbHONM COCTAaBHOM JacThIO MX TOKCHKOJOTHYECKOIo
aHamM3a, HeoOXOAMMOTO A NOCIEAYIomeH OlCHKH PHCKA 340pPOBBIO Hace-
sieHuA. OCHOBHbBIC METOLBI, KOTOPBIE CIEAYET HCNIONB30BaTh MPU NPOBEACHUH
aHanu3a MYTAareHHOCTH MECTHLMIOB, BIIIOYAIOT: OLEHKY MHAYKUMM IeHHbIX
MyTauuii Ha MHKpoopraHmsmax (TecT DiiMca, CaibMOHENI/MHUKPOCOMbL);
aHanu3 UHAYKIWHA MUKPOALEp (MUKpOsAepHbIil TecT) wiv abeppaiuii XxpoMo-
COM B KJETKax KOCTHOrO MO3ra MJIEKOMUTAIMX in vivo, auanus JIHK-
NOBPEXIAEHUH B COMaTHYECKUX IJIETKAX MieKkonumaiowux in vivo. B pane
CllyyaeR CJERYET HCHOJB30BaTh NOMOJHUTENbHbIE METOMbl, HanpuMep, Hpu
Hamuuy MHQOpMALME O MYTareHHOH aKTUBHOCTH CTPYKTYPHLIX aHaJIOroB B
TECTax, He OTHECEHHRIX K OCHOBHBIM; HpH opranHol cneunduyHocTH Aefct-
BUS BEIIECTRA, NpH creldpuyeckoil aKTHBHOCTH BeniecTBa (fakreprocTaTh-
yeckuil addekT; cuwibHOe yrHeTeHune neneHus KIeTOK KPOBETBOpHO#H cHCTe-
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Mbl M T. 4.), OTpaHMYHBaroueli NCNOJNb30BaHHE OCHOBHBIX TecToB. K xonon-
HUTEILHLIM METONAM CJIeyeT OTHECTH OLIEHKY XpOMOCOMHbLIX abeppauuii u
MUKposzep, a Tarke mospexxaeHuit JJHK B ieTkax MICKONUTAIOMUX U de-
JioBeKa in vitro. LluToreHeTHIeckoe UccneJ0BaHNe XpOMOCOMHBIX abeppatiii
B JIMM(OLIUTAX ¥ KJETKAX OYyKKaNbHOTO YMHTENHA YEIOBEKa, 4 TAKKE METOMB!
onenku nospexacHuit [HK B yka3saHHBIX KIeTKAX MOryT ObiTh HCHONB30Ba-
Hbl NpH MPOBEACHMH IMHUACMUONOTHYECKMX PACCNeAOBaHNil Wil B HpoLEecce
U3Y4YCHMS YCNOBHIl NpHUMeHeHUs NECTUIMIOB B CENbCKOM XO34HCTBE, MpH
KOTOPbIX pafoTaroT CIELMANHCTbI, HEOCPEACTBEHHO OCYILECTRIAIOUME ITH
paboTh!.

Pe3ynbTaThl OLCHKH MYTareHHOH AaKTHBHOCTH NPUMEHMIOT OIS yCTa-
HOBJNICHUA KJIAacca ONAacHOCTH IO MyTarcHHOMY 3(ipexTy COrnacHO THIHEHH-
yeckol KiaccuUKaiy NECTHLMIOB U arpOXVMHKATOB 110 CTENCHH ONAcHO-
cru (CanlluH 1.2.2584~—10) u wig pa3paOOTKy MrHTHEHHIECKUX HOPMATHBOR
cofepKaHud NEeCTHUMIOB B 0OBEKTaX OKpYXarolleH cpelb! C y4eToM MyTa-
reHHOCTH 1A obecrneyenns 6e30NaCHOCTH HX NMpuUMeHeHus. B ciyyae orcyT-
CTBHS HOKA3aTENLCTB MYTareHHOCTH Ipu yueTe mospexaeHui JIHK, resnsix
¥ XpOMOCOMHBIX MYTaLiif Ha CTAHAAPTHBHIX FEHETHYECKUX OObEKTax Hccie-
OyeMoe BCIICCTBO MOXeET ObITh OTHeCEHO K 4-My Kinaccy omaceocti. Ilpu
HaNu4YMU KOCTATOYHBIX HOKA3aTENILCTR MYTAr€HHOCTH Ha CTAaHNAapTHHIX J1a6o-
PaTOPHBIX IeHeTHYeCKUX 00bekTax (He MIEKONUTAIOIIME, KYNbTYPh KIETOK
MJICKOIIUTAIONINX WM YENOBeKa in Vitro) W/UIU BOCIPOUIBOLUMBIX NO3UTHB-
HBIX pe3yabTaTOB Ha MIEKOIMTAIOUIUX B J03€, paBHOH MaKCHManbHO repe-
Hocumoit goze (MI1]]) wiu Bhilie 10 MEHbLIEH MEepe B OOHOM TECTE, BEIIECT-
BO OTHOCHTCA K 3-MYy Kknaccy onacHoctH. Ko 2-My kiiaccy MoryTt 6bITh OTHE-
CeHbl BELIECTBA, LI KOTOPHIX JIHOO MoydeHa 3aBHCHMOCTL MYTAreHHOCTH
OT I03bl, 1160 (MpH OTCYTCTBUM TaKOH 3aBUCHMOCTH) TMONYYESHBI BOCIPOU3-
BOJMMEBIE TO3UTHBHBIC PE3YAHLTATH HA MIEKOIUTAIONINX i1 Vivo B JI03€ HIKE
MIT/I B codYeTaHUyM C AOCTATOYHLIMU AOKA3aTENbCTBAMM MYTAareHHOCTH Ha
CTaHAapTHBIX JabOpaTOPHBIX reHeTHYECKHX o0beKTax in vitro. K sTroMy Xe
KJ1acCy OTHOCST BEILECTBA, A KOTOPHIX HMEIOTCH €UHWIHBIC SIHMASMHKOII0-
rydeckue HaOMIOAEHHS MYTareHHOro s¢gexra B cOMaTHYECKHX KIETKaX ue-
JnoBeka. JloctaTouHble HOKA3aTENbCTBA MYTArCHHOCTH AJI YesioBEKa B 3IU-
JEMMONIOTHIECKHUX HCCAENOBAHUMAK (Hanpuue Myranuifi B 3apOLBIIIGBBIX M
COMATUYECKMX KJIETKAX) WM — B NMOPANKE UCKIFOUESHUA — OrpaHHIEHHbIE KO-
Ka3aTe/bCTBA MYTArCHHOCTH U1 HejloBeka (Hanudue MyTaiuit B coMaTHie-
CKHX KJIETKAX) B COYETAHHHM ¢ IOCTATOYHLIMY AOKA3aTENLCTBAMM MYyTareHHO-
CTH U1 MJICKONMUTAIOWMX (3aBUCHMadg OT JO3bI MYTareéHHOCTh B paMKax
CTaHHAPTHBIX NMPOTOKOJNOB HUCCIEOBAaHUN B COMAaTUYECKUX M 3apOAbIIIEBhIX
KIETKaX in vivo) NMO3BOJIAIOT OTHECTH BEIIECTBO K 1-My KIIaccy OIacHOCTH.
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