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Ilpo6JieMa 6uoJIOrIP.IeCKOro J(ettCTBHH MaJibIX 1'(03 HOHH3HPYIOIUHX 

H3JlY'!eHHll HMeeT MHoro acneKTOB, H OJ(H!IM H3 Ba)Kneiimux HBJIHeTCH Bonpoc, 

CBH3aHHblll C 3KCTpanoJIHU:Heii acpcpeKTOB, Bbl3bIBaeMbIX BbICOI<HMH J(03aMH, Ha 

06Jiyqem1e B o6JiaCTH HH3KHX J(03. C aTHM BonpocoM CBH3ana npo6JieMa AO, 

T.e. IlOBbIIlleirne pammpe3HCTeHTHOCTH KJieTOK IlOCJie o6JiyqenmI B MaJiblX 

J(03aX K IlOCJieJ(yIOmeMy o6Jiyqenmo B 6oJiblllOll J(03e. 

B nacToHmee BpeMH naKaTIJIHBaeTCH Bee 6oJibllle 3KcnepHMeHTaJibllblX 

J(aUHbIX, CBHJ(eTeJibCTBYIOIUHX O nenpaBOMepHOCTH JIHHettHOll 3KCTpanoJIHU:HH 

acpcpeKTOB BbICOKHX 1'(03 Ha HII3KIIe. KpIIBbie IIHJ(YKU:IIII U:IITOreHeTnqecKIIX 

noBpeiKJ(ennii:, noJiyqeJIHbie na JIIIMq>oU:ttTaX qeJioBeKa [ 1 - 31, pacTHTeJibHbIX 

KJieTKax [ 4 - 61, KJieTKaX MJieKOTIHTaIOmnx B KYJibrype [7, 81, xapaKTepu3yIOT

CH 6oJiee BbICOKOll acpcpeKTHBHOCTbIO na eJ(IIHIIU:Y J(03bl B J(Hana3oHe MaJiblX 

J(03, qeM npn 06Jiyqe1rnn BbICOKIIMH J(o3aMn, a TaKiKe· naJinqneM 

J(0301Ie3aBHCIIMOro yqacTKa MeiKJ(y HHMH. 

IlpuMenenue MeTOJ(a KOMilbIOTepnoro MHKpOCKOillI'IecKoro 

CKanupoBaHHH J(JIH onpeJ(eJieHHH KJIOHOI,"eHHOll cnoco6nocTII KJieTOK CJ(eJiaJio 

B03MO)KHbIM npeU:H3HOHHOe onpeJ(eJienue BbDI<HBaeMOCTlI KJieTOK 

MJieKOTIHTaIOIUHX npu J(03aX HH)Ke 1 fp [9], qTQ 6bIJIO neB03MO)KHO npu 

HCTIOJib30BaHHH 06b1qnoro MeTOJ(a [ 10]. 

B HacToHmee BpeMH B qeTbipex pa3JII!qJiblX Jia6opaTOpHHX MHpa 

IlOJiyqeJibl TQqHble J(aHHbie no BbliKHBaeMOCTH npu HlI3KHX J(03aX o6JiyqennH Ha 

J(eCHTH pa3JIHqHbIX JIHHHHX KJieTOK [ 11]. y CTaHOBJieno, 'ITO npu J(03aX HliiKe 

30 cfp KJieTKaM CBOHCTBenna O'leHb BbICOKaH paJ(HO'lYBCTBJITeJibHOCTb, 

nmepqyBCTBHTeJibllOCTb (fl!)' KOTOpaH ne MOiKeT 6bITb npeJ(cKa3aHa o6paTHOH 

3KCTpanoJIHU:HeH C KpHBOH BbliKHBaeMOCTll B J(Hana30He 1 - 10 fp; B HHTepBaJie 

30 - 100 cfp BbliKHBaeMOCTb MaJio 3aBlICHT OT J(03bl. TaKM CJIO)KHM J(030BM 

3aBHCHMOCTb Bbl)KlIBaeMOCTH o6oHCHHeTCH aBTOpaMH [ 11] TaK )Ke, KaK npn 

anaJIH3e lIHJ(YKU:HH U:HTOreneTuqecKHX IlOBpeiKJ(eHHH, HHJ(YU:H6HJibHbIMlI 

npou:eccaMn penapau:un, J(JIH 3anycKa KOTOpbIX Tpe6yeTCH onpeJ(eJieHHbIH 



ypoBeHb IIOBpe)K.l{eHHH KJieT0K. 1IyBeTBHTeJibHOeTb KJieT0K K o6Jiy'leHHIO rrptt 

.l{03aX BbIIIIe 1 fp eoorneTeTBeHH0 Ha3BaHa HH.l{YIIHpoBaHIIOll pa.l{H0pe3HeTeHT

H0eTbIO (I1:P). 

.l{pyrHM aerreKT0M .l{eueTBHH MaJiblX .l{03 o6JiyqeHHH, B oettoBe K0T0poro 

TaK)Ke, II0-BH.l{IIM0MY' Jie)KaT eTpeeeoBble 0TBeTbl KJieT0K, 3arryeK 

HH.l{YIIH6HJibHbIX rrpo11eee0B perrapaIIHH HJIII .l{pyrnx pa.l{H03aIIIIITHbIX 

MexaHH3MOB, HBJIHeTeH a.l{aIITHBHblll 0TBeT (AO). JlttMcpo11I1Tbl qeJI0BeKa, 

iipe.l{BapHTeJibHO o6JiyqeHHbie B MaJiblX .l{03ax H3JiyqeHileM 

HHKoprropttpoBaHHOro TPHTHeBoro TIIMH.l{HHa [ 12 - 14] HJIII peHTreH0BeKHMII 

JiyqaMH [15, 16], eTaH0BHTeH Mettee qyBeTBHTeJibHblMH K 11oeJie.l{y10111eMy 

B03.l{eHeTBHIO BbieOKOU .l{03bl. Ilo.l{o6Hblll acpcpeKT 6bIJI II0Ka3aH na KJieTKax 

KHTaUeKoro X0MHqKa npH Tex )Ke BH.l{ax B03.l{eUeTBHH [ 17 - 19] II na 

paeTHTeJibHblX KJieTKax [20]. 

Mexantt3MbI HHIIIItta111rn AO n3yqe11b1 II0Ka He.l{oeTaToqno [21]. AO 

eJIO)KHb!M o6pa30M 3aBnenT OT M0IIIH0eTII .l{03bl npe.l{BapttTeJibHoro o6JiyqennH 

[ 16], a TaK)Ke HH.l{y:UnpyeTeH .l{pyrnMII .l{HK-110Bpe)K.l{a10111IIMII arenTaMII, 

TaKIIMII KaK aJIKIIJIIIPYIOIIIIIe eoe.l{IIHeHIIH II nepeKHeb B0.l{0po.l{a [22, 23]. Bee 

3T0 e03.l{aeT eJI0)KH0eTn B eonoeTaBJieHIIII pe3yJibTaT0B 

IIp0TIIBopeqlIH B .l{aHHbIX pa3HbIX aBTOp0B. 

B Ka•1eeTBe KpIITep1rn .l{JIH 011enKI1 BeJIHqHHbI AO, TaK 

anaJIII3e 3aBI1e1IM0eTII .l{03a - acpcpeKT, o6blq}IQ IleII0Jib3YIOTeH 

IIOBpe)K.l{eHIIH - xpoM0e0MHble a6eppa11HI1, MHKp0H.l{pa, MyTaIIIIH. 

II o6oHeHHeT 

)Ke, KaK rrptt 

reHeTI1qeeKI1e 

IlpaKTilqeeKH BO Beex aKenepIIMeHTaJibHblX pa6oTax yKa3aHHbJe 

aeneKTa ,l{eUeTBIIH MaJibIX .l{03 paeeMaTp1rna10TeH 0T.l{eJibH0 .l{pyr OT .l{pyra. 

.l{Ba 

3a.l{aqeft naeToHmero IIeeJie.l{0BaHIIH HBJIHeTeH eonoeTaBJieHile na 

KJieTKax MJieKOIIHTalOIIIIIX .l{BYX JIIIHIIH .l{030D0ll 3aBHeHM0eTII IIH.l{YKIIIIII 

XpOMOeOMHbIX a6eppa11I1u H enoeo6noeTII K cpopM1IpOBaHIIIO AO e 11eJibIO 

I1.l{eHTI1cp1ma11ttH 06111I1x 3aKonoMepnoeTeu II MexanI13MoB, Jie)Ka1111Ix B IIX 

0eH0Be. 
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B pa6oTe IIplIMeHHJIII aHacpa3Hbllf MeT0.l{ anaJIII3a a6eppaIIHll xpoMoeoM, 

1103BOJIHIOIIIIIH anaJIII3I1p0BaTb neeK0JibK0 TbieHq aHacpa3 na .l{03Y II 

06eerreq1ma1m11nu B03M0)KIJ0eTb II0Jiyqemrn eTaTIIeTIIqeeKII .l{OeTOBepHOll 

1mcpopMa111rn no 011enKe acpcpeKTOB MaJihIX .l{03. 

MATEPMAJihl If METO.l(MKA 

I1:eeJie.l{oBamrn rrpoB0.l{IIJIII Ha aeunxponnou nonyJIHIIIIH KJieToK 

KIITaiieKoro xoMHqKa JIIIHIIII V-79 H MeJianoMbI '!eJioBeKa JIIIHIIII BRO, 

naX0.l{HIIIIIXe51 B JiorapucpMnqeeKOH cpa3e poeTa. MeTO.l{IIKa KYJibTIIBI1p0BaHII51 II 

npnroT0BJieHII51 IIIIT0JI0rnqeeKIIX npenapaT0B onneana B [ 24]. .l{JIHTeJibHOeTb 

MHT0THqeeKoro IIHKJia KJieT0K KHTaiieKoro X0M51qKa B yeJI0Bll51X narnero 

aKerrepnMeHTa eoeTaBJI51Jia 12 'I, KJieT0K MeJiaH0Mbl - 0K0JI0 20 'I. 

.l{JI51 o6Jiyqemrn uen0Jib30BaJIH y-Jiyqn 60co e M0IIIH0eTbIO .l{03bl 18 

efp/MHH. Ilpn rroJiyqennn KpnBoiI .l{03a - acpcpeKT KJieTKn KurniieKoro 

X0M51qKa H MeJiaH0Mbl cpnKenpoBaJIH eooTBeTeTBeHH0 qepe3 8 H 10 'I II0eJie 

0.l{H0KpaTH0ro o6JiyqenII51. Ilpn I13yqemm AO HHTepnaJI Me)K.l{y 

a.l{a1ITI1py10111eu H TeeTnpyeMOll .l{03aMII eoeTaBJI51JI 5 'I; cpnKea11n10 npoB0.l{IIJIH 

qepe3 2 n 5 'I (KJieTKu V-79) n 8 'I (BRO) rroeJie o6JiyqeHH51 n TeeTttpyeMoiI 

.l{03e. Orrpe.l{eJI51JIII npo11enT KJieT0K e M0eTaMII II a11e1npn'leeKHMH 

cpparMeHTaMH. Ha Ka)K.l{y10 .l{03Y nenoJih30BaJin no '!eTbipe napaJIJieJibHbie 

npo6bI. OnbITbl CTaBHJIH n .l{Byx-Tpex II0BTOpnoernx. Bee npenapaTbl 

anaJIH3HpoBaJIH B 3arnncppoBaHHOM Bil.l{e. 

.l{JI51 KOJIH'leernennou 011enKH acpcpeKTHBHOeTII npo51BJieHil51 a.l{aIITl!BIIOro 

0TBeTa neII0Jib30BaJIH erroeo6, anaJiornqHblll MeTo.l{y, rrpe.l{JIO)KeHH0MY B [25]. 

Koacpcpn11neHT a,l{aIITHBHoro 0TBeTa paeelJHTbIBaJIII 110 cpopMy Jie 

KAO = (XIla+T -XnK) / ((XIla-XIlK) + (XIIT-XTIK)), 
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r.ne XITa+T - npOI.{eHT KJieTOK c xpoMOCOMHbIMH a6eppaumIMH IlOCJie 

o6Jiy'lettnR a,nanTnpy101ueii n TecTnpyeMoii ,noaaMu; XITa - npouenT KJieTOK c 

a6eppaUHRMH nocJie o6Jiy'leHHR TOJibKO a,namnpy10meii .noaoii; XITT - npouem 

KJieTOK c a6eppaunRMH nocJie o6Jiy'leHHR TOJibKO Tecnrpy10meii ,noaoii; XITK -

npoueHT xpoMOCOMHbIX a6eppaUHH y Heo6Jiy'leHHbIX KJieTOK (KOHTpOJib). 

Ilpn KAO = 1 AO He o6ttapy)Kett; rrpn KAO < 1 KJieTKH npoRBJIRIOT 

AO; npn KAO > 1 npe,nnapIITeJibttoe o6Jiy'lettue B MaJioii ,noae noBbIIIIaeT 

a¢¢eKTIIBHOCTb IlOCJie,ny10mero TeCTHpyeMoro o6Jiyqemrn. 

PE3YJibTAThl ll OBCY)K.lJ:EHllE 

PncynoK OTpa)KaeT 3aBHCHMOCTb KOJIH'leCTBa KJieTOK C xpoMOCOMHbIMH 

a6eppauHRMII OT .l{03bl IlOCJie o6Jiy'lemrn KJieTOK KHTaiICKOro XOMR'!Ka H 

MeJiaHOMbI. KaK BII.l{HO, 3aBHCIIMOCTb .l{03a - a¢¢eKT .l{JIR o6enx JIHHHH KJieTOK 

IIMeeT CXO.l{HbIH xapaKTep. KoJIU'leCTBO KJieTOK c xpoMOCOMHbIMII a6eppauIIRMH 

yneJIH'IIIBaeTCR n ,nnanaaotte 0 - 20 n 0 - 10 cfp Ha KJieTKax JIHHHII V-79 n 

BRO cooTBeTcrnemro (¢aaa PI), nocJie 'lero na6JI10,naeTCR pe3KOe CHH)Kenne 

MX 'IHCJia, oco6enno CHJibIIO Bbipa)Kemroe na KJieTKax MCJiaHOMbI - npH .l{03e 

20 cfp . npoueHT KJieTOK MeJiaHOMbI c a6eppaUHRMH IIII)Ke KOHTpOJibUOro 

yponnR. TaKIIM o6pa3oM, B ,nwanaaone 10 - 50 cfp H 20 - 50 cfp .l{JIR o6ettx 

JIHHHH KJieTOK OTCYTCTByeT JIIIHCHHM aaBIICHMOCTb, II .l{a)Ke Ha6JIIO.l{aeTCR 

CHII)KeHIIC 'IIICJia KJieTOK C a6eppaUHRMII C poCTOM .l{03bl. IlpII ,l{aJibHeHIIICM 

yneJIH'leHIIH .l{03bl 3aBHCHMOCTb .l{03a - a¢¢eKT HOCIIT JIHIIellllblll xapaKTep 

( ¢aaa HP), omrnKo naKJIOH Kpnnoii n .l{IIarraaone BbICOKIIX ,noa B 2 - 3 paaa 

MeUbIIIC, 'ICM na nepnona'laJibHOM yqacTKe fll. Ilo-BH.l{IIMOMY, napyIIIeHIIC 

JIIIHeii:uocTII II yMeHbIIIenIIe HaKJIOUa KpIIBOH CBJI3ano C IIH.l{YKUHCH npoueccon 

penapaunII npII onpe,neJiennoM yponne nonpe)K,aenIIR KJieToK. 
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3aBIICHMOCTb BbIXO.l{a KJieTOK C xpoMOCOMHbIMH a6eppauHRMII OT ,[103bl 

o6Jiy'leHIIR. 

1 - KJieTKH MeJiaHOMbI; 2 - KJICTKH KHTallCKOro XOMR'IKa. 

no OCH a6cuncc - ,[I03a o6Jiy<IeJIHR, cfp; ITO OCH op,llIJHaT - KOJIH'ICCTBO KJieTOK 

c a6eppal{HRMH, % . 

5 



ConoCTaBJiemie KpHBblX ,aoJa - acpcpeKT .uayx KJieTO'IHbIX JIHHHH .uaeT 

OCHOBam1e noJiaraTb, 'ITO llH.llYllllPOBaHJible CHCTeMbl penapau1rn KJieTOK 

MeJiaHOMbl aanycKaIOTCR npH MeHblllllX .uoaax n pa6oTaIOT 6oJiee acpcpeKTHBHO, 

qeM y KJieTOK KHTaiicKoro XOMR'IKa. 

lfaaecrno, 'ITO .l{JIR HH.llYKllHH AO Tpe6yeTcR 4 - 6 q [18, 26]. B cBRJn c 

3THM na KJieTKax KHTaHCKOro XOMR'IKa HaMH 6bIJIII llCilOJib30BaHbl ,l{Be CXCMbl 

o6JiytJeHnR: HHTepaaJI Me)K.uy a.uann1py10meii n Tecn1pyeM011 .aoaoii acer.ua 

COCTaBJIRJI 5 'I, BpeMR cpnKcaunn nocJie 06Jiyqe1rnR B TCCTHpyeMOH ,l{03e - 2 JI 

5 'I. KpoMe Toro, HCCJie,l{OBaJIH BJIHRHHe BeJIH'll!Hbl a.aann1py10meii ll 

TecTnpyeMOH .uoa na cTenettb Bbipa)KeHHOCTH AO. 

B rn6JI. 1 B Ka'lecrne npnMepa npnae.aeHbI peayJihTaTbI o,attoro 

aKcnepHMeHTa Ha KJieTKax Kl!TaHcKoro ~OMR'IKa no Bb!RBJieHIIIO C nOMOlllblO 

llllTOJIOrHtJecKoro KpHTepHR 3aBHCHMOCTll HH.UYKllllll AO OT ,l{03bl 

npe.uaapnTeJihHoro o6JiytJeHHR npn apeMeHn cpnKcaunn 5 q nocJie 

TeCTnpyeMoro o6JiytJeHHR. Y cTaHoBJieHo, 'ITO c yaeJin'leHneM a.uarnnpy10meii 

,l{03bI OT 1 .ao 20 cfp npoueHT KJieTOK C xpoMOCOMHb!Mll a6eppallIIRMH pacTeT II 

npn .aoae 20 cfp .aocTOBepHo OTJIII'laeTCR OT KOIITpOJibHOro ypoBHR, 'ITO 

noJIHOCTbIO COOTBeTCTByeT peay JibTaTaM' noJiyqeJIHbIM npn naytJeHIIll 

3aBHCHMOCTll ,l{03a - acpcpeKT ( pIIC}'HOK). II pH npe.uaa pHTeJibHOM o6JiytJeHIIH B 

.uoae 1 cfp AO, pacctJHTaJIHhIH no npnae,aennoii BhIIIIe cpopMyJie, npaKTH'ICCKH 

He BhIRBJIReTcR; npH a.aanTHpy10meii .uoae 20 cfp BeJIH'IHJia KAO cocTaBJIReT 

0,46. 

Cpe.UHHe JHatJemrn KAO, noJiytJeHHhie Ha KJieTKax KHTattcKoro xoMRtJKa 

B pa3Hb!X ycJIOBHRX B03,aeHCTBHR, npe,acTaBJieHbI B Ta6JI. 2. ConocTaBJieHJie 

KAO .uaeT ocH0BaH11e yrnep)K_aaTb, 'ITO, Bo-nepBbIX, AO HaH6oJiee Bbipa)KeH 

npH npe.aBap11TeJibHOM o6JiytJeHHH B ,l{03e 20 cfp; BO-BTOpbIX, acpcpeKTHBHOCTb 

AO npaKTH'leCKH ue 3aBHCHT OT BeJIH'IHHbl IlOBpe)K,aa10meii ,a03bl B ,l{HanaaoHe 

0,5 - 1,5 fp; B-TpeTbHX, AO npoRBJIReTCR Ha KJieTKax, ,l{eJIRlllHXCR qepe3 5 'I, II 

OTCYTCTByeT Ha KJieTKaX' ,aeJIRlllHXCR qepe3 2 q nocJie 06Jiyqen11R B 
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Ta6;rnua 1 

IJ. umoze1wmuttec1eue noepe)KaeuUR u aaanmu0ub1i1 omeem npu 0611ytteuuu 1e11emo1e 
1eumauc1eozo XOJ.I.R'llCQ (3 aaanmupy10w,eu ao3e 1, 5 u 20 cI'p u mecmupyeMOU ao3e 

100 cI'p ( epeJ.t.R qm1ecau,uu 5 ttacoe) 

O6nyqem1e 
KJICTKJI C xpoM0C0MHbIMH 

a6eppaum1MII, % KAO 
.ll oJa a.[{arrT. , ,lloJa TeCT., 

cfp 100 cfp 

- . 8,4±0,7 

- + 21,0±0,9 
1 - 9,3±0,8 
1 + 21,3±1,1 0,95±0,007 
5 - 10,3±1 
5 + 21±1 0,86±0,01 
20 - 14,5±1 
20 + 17±0,9 0,46±0,009 

Ta6nIIua 2 

3aeucuJ.tocmb KAO ua 1uem1eax 1eumauc1eozo XOMJ1tt1ea om 0e11uttuub1 
aaanmupy10w,eu U mecmupyeJ.toU ao3bl 

BpeM51 TecrnpyeMM KAO rrpII a.[{anrnpyroruIIx .[{oJax, cfp 
qmKcau,rn, .[{03a, 

q cfp 
1 5 20 

so - - 0,48 ± 0,01 
5 100 0,82±0,2 0,82 ± 0,07 0,56 ± 0,08 

150 - - 0,54 ± 0,02 

2 100 1,0 ± 0,2 1,2±0,3 0,9 ± 0,08 
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TeCTHpyeMoii ,no3e. OTcyTCTBHe AO B 3TOM cJiy'Iae, nepo.HTHO, cB.H3atto c TeM, 

'ITO 2 'I (a Y'IllTbIBM ,l{JIHTeJibHOCTb caMoro MllT03a - 1,5 'I) - CJIJUIIKOM 

KOpOTKOe npeJ\rn ,l{JI.H penapaUilll xpoMOCOMHblX nonpe)K,l{eHilM, B03HllKIIIIlX 

nocJie TeCTHpyeMoro o6Jiy'Iemrn. KaK noKa3atto na JIHMcpOUIITax 

nepncpepH'IeCKOM KpOBil [ 13], npll IlCilOJib30BaHllll 3-aMHHo6ett3aMJI,l{a, 

6JioKnpyromero penapaUHIO xpoMOCOMHbIX nonpe)K,l{ettnii, AO peaJIJrnyeTC.H B 

Te'Iettne 4-x 'I nocJie o6Jiy'IeHH.H B TecTnpyeMoi'1 ,n03e. 

Ilpn n3y'Iennn ntt,nyKunn AO na KJieTKax MeJiaHOMbI 'IeJioBeKa, na 

ocnonaHilll ,naHHbIX, noJiy'IeHHblX na KJieTKaX KHTaMCKOro XOM.H'IKa, 6bIJia 

IlCilOJib30BaHa cxeMa o6Jiy'IeHm:I, C TIOMOIUbIO KOTOpoii 6bIJIIl Bbl.HBJieHbl 

onTnMaJihHbie ycJIOBil.H .l{JI.H ero peaJIH3aunu. l1ttTepnaJI Me)K,ny a,nann1pyromeii 

n TecTnpyeMoH ,no3aMn cocTaBJI.HJI TaK)Ke 5 'I; y'IHTbIRM 6oJibIIIYIO 

,l{JIIlTeJibHOCTb MilTOTil'IeCKOrO UilKJia KJieTOK MeJiaHOMbl no cpanneHilIO C 

KJieTKaMil KHTaMCKOro XOM.H'!Ka, cpHKcaunro npoBO,l{IlJIIl 'Iepe3 8 'I TIOCJie 

TeCTHpyeMoro o6Jiy'leHirn. DblJIH nponet{ellbl ,l{Be cepnll 3KCnepnMeHTOB, B 

KOTOpbIX cnoco6nocTb KJieTOK K AO onpe,neJIHJIIl 'Iepe3 24 JI 48 'I IlOCJie 

uaqaJia KYJibTIIBHponamrn KJieTOK. 

B OTibJTaX na KJieTKax, KYJibTIIBilpyeMbIX n Te'!eHHe 24 'I, yCTaHOBJieHO, 

'ITO AO pemcTpnpyeTrn B mIana3one a,nanrnpyromnx ,no3 1 - 20 cfp; 

MaKCilMaJibHblM AO Bbl.HBJrneTC.f! npn npe,nnapnTeJibHOM 06Jiy1iemrn B ,l{03e 

1 cfp II TeCTnpyeMbIX ,no3ax 0,5 n 1 fp. O611y'Ienne B ,no3e 30 cfp necKOJibKO 

ycIIJIHBaeT ,neiicrnne nocJie,nyromeii 6oJibIIIeii .l{03bI ( Ta6JI. 3). 

Ilpn orrpe,neJiennn KAO na KJieTKax MeJiaHOMbI, KYJibTIIBnpyeMbIX B 

Te<Jenne 48 11 npn ncex a,nann1pyromnx ,no3ax HMeeT MecTo 3Ha'IHTeJibHOe 

TIOBbIIIIeHne acpcpeKTIIBHOCTll 06Jiy1ieHil.H B TecrnpyeMOll ,l{03e 1 fp ( Ta6JI. 3). 

3TOT cpaKT MO)KHO 061>.HCHilTb TeM, 'ITO B npouecce ,l{JIHTeJibHOro 

KYJibTHBilponamrn, necMOTp.H na TO, 'ITO KJieTKil npo,noJI)KaIOT aKTIIBHO 

,neJIHTbC.H, BCJie,l{CTBile naKOTIJieHirn MeTa60JIHTOB ll ll3MeneHH.H pH cpe.l{bl 

C03,l{aIOTC5I ycJIOBH.H, ne OTITIIMaJibHbie ,l{JI5I HH.l{YKUilll AO. 3n1 pe3yJibTaTbl 
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1 _,l. 

Ta6J111ua 3 

3aaucUl-tOCTnb KAO Ila 1CJ1em1wx .l-tellGHOMbl 'lellOOe/Ca om OellU'lUllbl 

aaanmupy1ow,eu ll mecmupye.NOU ao3'bl a YCllOOURX pa3JlU'l1IOU allumell'bllOCTnU 

KyJ11,muaupoaa11UR 

llmneJJb-

IIOCTh Tecmpy- KAO rrpn anarrmpyI011111x JlOJax, cfp 
KY JlbTIIBII- eMaJI JlOJa, 
pooamrn cfp 
KJICTOK, 

'If I IO 20 30 

so 0,52 ± 0,006 0,85 ± 0,003 0,7 ± 0,04 1,12 ± 0,01 
24 100 0,45 ± 0,09 0,77±0,16 0,71 ± 0,04 1,23 ± 0,052 

200 0,78 ± 0,02 0,88 ± 0,09 0,78 ± 0,2 0,99 ± 0,075 

48 100 1,15 ± 0,4 1,4±0,17 1,4 ± 0,3 -

corJiacyIOTC5l C HMeIOIUHMHC.H ,'{aHHblMJ! [26] 0 MO.l{IlcpnKaunu AO npu 

Il3Menemm COCTaDa II pH cpe,nbl. 

Il pe.l{CTaoJieHHbie pe3yJibTaTbl MO)KHO cyMMnponaTb CJie,nyromnM 

o6pa3oM. AO npoRBJI5IeTC5I B y3r<m1 ,nI1ana3one a.l(ann1py10mnx ,no3 c 

3KCTpeMyMOM D O'leHb Y3KOM o6JiaCTJl .l(03, pa3JIH'Ia10meMC.H ,l{JI.H pa3HbIX TllilOB 

KJICTOK. ,7:lJI.H peaJin3aUHII AO Tpe6yeTC.H npeMR nopR.l(Ka 5 '!. AO 

llll.l(YUHpyeTC.H D OTITHMaJibllblX ,l{JI5I KJICTOK cpII3HOJIOril'ICCKIIX ycJIODll5IX II 

33BHCIIT OT COCTaBa cpe,nbI. KpoMe Toro, 3KcnepnMeIITbJ no ll3Y11CHJIIO 

crroco6nocn1 ,nByx JIIlHIIM KJieToK K AO no,nTnep,n11JI11 npe,nnoJio)Kemrn, 

C.l(eJiaHJible na OCHOBamm anaJIH3a ,l{030BOH 3aBIICIIMOCTll DblXO,l{a 

UIITOreneTH'IeCKHX nonpe)K.l(CHIIM, 0 60JibIIIeii. acpcpeKTilBHOCTH IlH.l{YIUl6IlJibHblX 

npoueccoB penapauun y KJieToK MeJiaHOMbI. ,7:leiicTBHTeJibHO, na KJieTKax 

MeJiaHOMbl MaKCIIMaJibHblH AO Bbl5IBJI.HeTC5I n 6oJibIIIeii. CTenenn II npn 6oJiee 

llll3KOll ananTnpyromeii ,l{03e ( 1 cfp)' 'IeM Ha KJieTKax KllTallCKOro XOM.H'IKa 

(20 cfp). Bee 3TO ,naeT octtonanne yrnep)K,naTb, 11m nepexo.n oT flI K MP, 
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noKa3aHHblll npu 113y'leHJ111 3aBIICIIMOCTl1 )l03a - 3cpcpeKT no BblXOJlY 

u1uoretteTJitJecK11x noBpe)KJ{ettuii:, o6ycJIOBJien BKJIIO'lemieM npoueccoB 

11HJlYUJI6IIJibHOII penapau1rn npII onpe)leJiett110M ypoBHe noBpe)K)lemrn n no 

CBOIIM MexaHJI3MaM II npoRBJieHIIIO, B TOM tJJICJie II B KOJlJl'leCTBeHIIOM 

OTHOIUeHHJI I attaJiorntJeH a)lanTHBHOMY OTBeTy. 
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