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KpaTKHH oqepK uayquoii ,neHTeJILHOCTH 

Hu'leZO 3QKOH'leHHOZO JI He o6elJlalO, nomo.My 

'lmo oeJto pyK 'le.11011e'leCKUX, 06bJlt1J1eHHOe 3a­

KOH'leHHbl.M, me.M Ca.Mbl.M yJKe Jlt1JlJlemc11 OeJIO.M 

zu6J1b1.M. 
r.MenBHJIJI. Mo6H JJ:HK 

BJJM~MHp_ lfB~HOBH'-1 KoporoJJ,HH pOJJ.HJICH 4 HHBapH 1929 r. B r.lloHeL{Ke, Ha YKpatt­
He: lIIKo.riy OKOH'-IHJI B 1947 r. B r.IIomaBe, noCJie '-lero nocTynHJI B MockoBcKttii: rocy­
iiapcT~~HHbI~ yHtt~epcttTeT Ha cptt3tt'-lecKttii: cpaKyJihTeT. B 1948 r. oH nepernen Ha 6tto­
n'or11qecKttii: cpilKYJibTeT, KOT0pblH OKOH'-IHJI no KacpeJJ.pe reHeTHKH B 195i r. OTpa60TilB 

roJi Jci~ie~HHKO~-0JieHeBOJJ,OM Ha Kpaii:tteM CeBepe B Me)l(06JiaCTHOii KOMnJieKCHOH 
3eMneyctpOHTeJibHOH 3KCneJJ,HL{HH, .OH B 1953 r. BepHyJICH B MocKBY tt nocTynttJI CTap­
lllHM Jia6opaHTOM Ha TOJibKO 'ITO opraHH30BaHHYIO Kaq:>eJJ.py 6ttocptt3HKH 6ttOJIOrtt'-le­
CKOro · cpa~ynhrern· MfY. IIo coBeTy 3aBeJJ.yIOmero · KacpeJJ.poii: npocp. 6.H.TapycoBa OH 
3liHHJICH npo6JieMOH )leHCTBml HOHH3ttpyIOll{HX H3JlyqeHHH Ha')l(HBhle KJieTKH. 

IIopa6oTaB c pa3HbiMtt 6tton6mqecKHMH ofrbeKTaMH, B.H.KoporoJJ,ttH ocraHOBHJICH 
Ha' npO)l()KeBblX opra~H3Max. OcHoBaHHH JJ,JIH 3TOro 6b1JIH CJieJJ,yIOll{He. llpO)l()KH -

OJJ.HOKJJeT0YHble 3yKaptt0Thl, HMeK>mtte nonoBoH npouecc tt cnoco6Hh1e cymecrnoBaTh 
KaK B ranJJOHJJ,HOM, 'TaK H B JJ,HnJIOHJJ,HOM H nOJIHnJIOHJJ,HOM COCTOHHHHX. Ka)l(JJ.aH 
)l(tt3Hecnoco6Haa KJieTKa nocne JJ.Byx-Tpex CY.TOK HHKy6autttt Ha rnepJJ.OH nttrnTeJihHOii: 
cpe,z:ie 06pa3yeT Mai<poKonoHHIO, BHJJ.HMYIO HeBoopy)l(eHHbIM rna30M, '-ITO '-1pe3BbI'-laHHO 
06Jier4:ieT 11pOUeJJ.ypf 0npeJJ,eJieHHH KpHBblX Bbl)l(HBaHHH, T .e •. 3aBHCHMOCTH Bbl)l(HBae­

MOCTH OT JJ.03bl ·o6nyqeHHH, H, CJieJJ,OBaTeJibHO, npc;meJJ.eHHe 3KcnepHMeHTOB no PMH0-
6H0JIOmH KJieTOK. · 

H3yqa» KOJ1oHHH, Bb1paci'a10mtte tt3 o6nyqeHHbIX ,npo)l()l(eii:, B.H.Koporo,nttH B 

1956 · r: ofoiapy)KttJI «::icpcpeKT .nopatTaHHH» - 3Mep)l(KY poem KOJIOHHH H3 o6nyqeH­
HbIX KJieTOK. MttKpOCKOnttpyH npenapaTbl, OH B cne,nyIOmeM ro,ny o6Hapy)l(HJI, '-ITO Jie­
TaJibHO noBpe)KJJ,eHHble KJieTKH nom6aIOT He cpa3y, 6e3 .neneHHH (KaK C'-IHTaJIOCb paHb­
rne), a cnycrn HeCKOJibKO L{HKJIOB pa3MHO)KeHHH, 06pa3ya pa3Hble «cpopMbl HHaKTH­

BaUHH». B TOM )Ke ro,ny, npoBepHH om1y H3 mnoTe3 CBOero PYKOBOJJ.HTeJIH 
npocp .. 6.H.TapycoBa, OH ycTaHOBHJI, '-ITO ecJIH o6nyqeHHble KJieTKH noMell{aTb Ha nHTa­

TeJibHYIO cpe.ny He cpa3y nocne o6ny'-leHHH, a Bbr,nep)KHBaH HX npe.nBapHTeJibHO TO HJIH 

mwe BpeMSI B uenHTaTeJibHOH cpe.ne, TO npoueHT Bbl)l(HBalOll{HX KJieTOK (T.e. KJieTOK, 
o6pa3y10mttx MaKpOKOJIOHtttt) B03pacrneT. B cneuttaJibHbIX 3KcnepHMeHTaX B.H.Kopo-
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fOUHH C0BMeCTH0 C T.C.MaJIIOTHHOH n0Ka3aJI, 'ITO 3T0 B03paCTaHHe BbDKHBaeM0CTH 

HBIDieTCH pe3yJihTaT0M «::icpcpeKTa B0CCTaH0BJieHHH» - B0CCTaH0BJieHHH o6nyqeHHbIX 

KJieTOK OT JieTaJibHbIX nocne,ncTBHH o6nyqeHllil. 

B TO BpeMH o6menpH3HaHHbIM 6bIJIO MHeHHe, 'ITO )KllBhie KJieTKH He cnoco6Hhl 

B0CCTaHaBJIHBaTbCH OT noBpe)K,neHHH, BbI3bIBaeMhIX H0HH3ttpyrom:HMH HJJiyqeHHHMH. 

3THM HK06bI ueiicTBHe Ha KJieTKH H0HH3Hpyrow:nx HJJiyqeHHH KopeHHbIM o6pa30M 0TJIH­

qaeTCH OT ueiiCTBHH YJibTpacpttoJieTOBbIX nyqeii, nocne K0TOpbIX B03M0)I(Ha cpoTopeaKTH­

BaIIHH. JlttIIIh nocne pa60T B.H.Koporo,nnHa noHBHJIHCh ny6nnKaIIHH H.B.JlyqHHKa 

(CCCP), T.Allhnep (AHrnHH), P.Cl>.KttM6ona (CllIA) H upyrux aBTOpoB, noKaJbIBarom:ne 

peanbH0CTb nocTpa,nHaIIH0HHOro B0CCTaHOBJieHHH caMhIX 6nonornqecKHX ofrbeKTOB: 

KJieTOK pacTeHHii, 6aKTepnii, HHcpY3opnii, KJieTOK MJieKonnrnrom:nx B KYJihType H up. B 

1972 ·r. 3a U0Ka3aTeJibCTB0 peaJibH0CTH nocTpa,nHaIIHOHH0ro B0CCTaH0BJieHllil KJieT0K 

B.H.Koporo,nnHy 6bIJI BhmaH unnnoM Ha 0TKphITHe (N2 115) c npnopHTeTOM OT Maprn 

1957 r. 
BcKope B.H.Koporo,nnH BMeCTe c 3.M.Kapa6aeBhIM ycrnHoBHJIH, tJT0 nocTpa,nna­

IIH0HHoe BOCCTaH0BJieHtte' npoHCX0UHT T0JibK0 npH onTHMaJibH0H MH )Kll3HeL(eHTeJib­

H0CTH KJieT0K TeMnepaType n npH ocyw:ecTBJieHHH UbIXaHIDI HJIH 6po)KeHHH: XHMll­

tJeCKHe peaKTHBbI, nouaBJIHIOW:He 3HepreTHtJeCKHH o6MeH KJieT0K, nouaBJIHIOT H nocT­

pa,nHaIIH0HHOe BOCCTaH0BJieHne. A BMecTe c KHTattcKoii cTy,neHTKoii Jlro Aihuenh 6hino 

noKa3aH0, 'ITO B0CCTaH0BJieHHe ne Ha6nrouaeTCH y ranJI0H,nHbIX Up0)K)KeBhIX KJieTOK. 

B 1960 r. B.H.Kopbrounna npnrnacHJIH pa6ornTh B 6nonornqecKHH oT,nen Hncrn­

TYTa aToMnoii ::>Heprun HM. H.B.KyptJaTOBa. Ilpo6ece,noBaB c JaBe,nyrom:nM ::>THM on~e­

JI0M tJeTbipe tJaca, B.H.Koporo,nnH no.nan JaHBJienne 06 yBoJibHeHHH - H 0CTaJICH 6e3 

pa60Tb1. OuHaKo qepe3 HeCK0JihK0 UHeii eMy noJBOHHJI npocp. H.II.lly6nn11n n npeu­

JI0)KHJI BMeCTO ce6H 3aBe):I0BaTb na6opaTOpHeii 6nocpH3IIKH B HHCTHTYTe qmrnnaTOJIO­

ruu MCX CCCP B no~enKe foJIHIIhIHo non MocKBoii. TaM B.H.KoporouIIH npopa6oTan 

0K0JI0 UByx JieT, npo,n0JI)KaH H3YtJaTb JaK0H0MepH0CTII nocTpa.nIIaIIII0HH0ro B0CCTaH0B­

JieHllil LIP0)K)KeBbIX KJieT0K pa3HOH nJI0IIUH0CTII nocne ueiiCTBllil II0HH3IIpyrom:IIx IIJJiy­

tJeHHH II YJibTpaqmone,TOBbIX nyqeii. bbIJIO ycTaHOBJieHO, 'ITO TeMH0B0e B0CCTaH0BJie1me 

(6e3 ueiiCTBllil BIIUIIM0ro CBeTa) npoIICX0UIIT nocne o6oIIX BIIU0B HJJiyqeHIIH, HO na6JIIO­

uaeTCH T0JibK0 y UIIIlJI0HUHbIX H noJIIIIlJI0IIUHbIX (Ho ne ranJIOH,nHbIX) KJieTOK. Mano 

Toro, C0BMeCTHO C B.EIIJiyrnH HM 6hIJIO noKa3aH0, 'ITO UP0)K)KeBbie KJieTKII M0rYT BOC­

CTaHaBJIHBaTbCH KaK nocne o6nyqeHIIH raMMa-nyqaMII, TaK H nocne o6nyqenllil anbcpa­

qacTHIIaMII, XOTH IIHTeHCIIBH0CTb B0CCTaH0BJieHIIH B 3TIIX CJIYtJaHX HeCKOJihK0 paJJIIIqa­

eTCH. Il03)Ke 3TII uaHHbie 6hIJIII BOcnpoII3BeUeHbI aMepIIKaHCKIIMII aBT0paMII - P.Xeiin­

C0M II upyrnMII. Torua )Ke B.H.KoporouIIn coBMecn10 c E.H.Ka6aKoBhtM ycrnHoBIIJI, 

'ITO xorn nocJie II0HII3IIpyroW:IIX HJJiyqeHIIH B03HIIKaIOT KaK o6paTIIMble, TaK II neo6pa­

TIIMbie nepBIItJHbie noBpe)K,neHIIH, nocne YJibTpacpIIOJieTOBOro CBeTa o6paTHMblMII 51BJIH­

IOTCH npaKTIItJeCKII Bee 3JieMeHTapHbie nyqeBbie noBpe)K):leHIIH, HO B xoue CaMoro B0C­

CTaH0BJieHIIH (IIJIH cpornpeaKTIIBaIIIIII) qacTb 3TIIX n0Bpe)K_ne1rnii nepexouHT B neo6pa­

TIIM0e C0CT0HHHe. 
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Cne.IJ.yeT 3aMeTHTb, 'ITO npe.IJ.eTaBJieHHH O Heo6paTHMOeTH nyqeBbIX nonpe)K.IJ.eHHH 

KJieTOK xopomo eomaeOBbIBaJIHeb e «KJiaee11qeeKOH» TO'IKOH 3peHHH, eornaeHo K0T0-

poH 3JieMeHTapHbIMH JieTaJibHbIMH )J.JIH KJieT0K nyqeBbIMH nonpe)K)J,eHHHMH HBJIHIOTeH 

reHHble MYTaUHH. BepOHTHOeTb B03HHKH0BeHHH JieTaJibHbIX reHHblX MYTaUHH BeebMa 

Mana, 'ITO eme B 1935 r. 6bmo noKa3aHo H.B.TttMocpeeBbIM-PeeoneKHM e eoaBTopaMH. 

EbIJIO 0'leHb 3aMaH'IHB0 o6ey.IJ.HTb onbITbl no noeeTaH0BJieHHIO e eaMHM H.B.TttMOcpee­

BblM-PecoBCKHM. 

Eme pa60TM Ha Kacpe.IJ.pe 611ocpH3HKH MfY, B 1956 r. B.11:.Koporo)J.HH no3Ha­

K0MHJICH e H.B.TttMocpeeBbIM-PeeoneKHM, a B 1958 r., noene 3all(HTbI KaH.IJ.H.IJ.aTeKoii 

.IJ.Heeeprnu1111, npttexan B ero na6opaTopttIO Ha 03epe Eonbmoe M11aeeono Ha IO)KHOM 

Ypane H BbICTynttn TaM e .IJ.0KJia.IJ.0M. Tornae )Ke no npe.IJ.JIO)KeHHIO H.B.TttMocpeena­

PeeoncKoro 6bma opraHH30BaHa rpynna nponepKH 3KenepttMeHT0B no noeTpa.IJ.11au110H­

H0MY B0eCTaHoBJieHHIO .IJ.pm101<eH. Bee pe3yJibTaTbl onbIT0B n0JIH0eTblO n0)I.TBep.IJ.HJIHeb. 

CaM )Ke B.11:.Koporo.IJ.HH pemttn enoIO .IJ.aJibHettmYIO pa6oTy eBH3aTh e H.B.T11Mocpee­

BbIM-Peconc1<HM. 

B K0HUe 1961 r. B.11:.Koporo.IJ.HH 6bIJI np11mameH 3aBe.IJ.oBaTh na6oparnp11eii pa.IJ.H0-

611onom11 KJieToK H TKaHett B 11:HCTHTYT Me.IJ.HUHHeKoH pa.IJ.ttonomtt AMH CCCP, 

opraHH30BaHHblH aKa)J.eMHK0M r.A.3e)J.reHH)J,3e B r.O6HHHeKe, He)J,aJieK0 OT MoeKBbl, 

Ky.II.a 11, nepeexan B Ha'!ane 1962 r. COJ.IJ.aHHM HM na6opaTopHH npoeymeernonana .IJ.0 

1972 r., BX0.IJ.H B 0T)J.eJI Pa.D.H06HOJIOrHH H reHeTHKH, K0T0pbIM 3aBe)J.0BaJI H.B.THMOcpeeB­

PeeoBeKHH. 3a 3TH ro.IJ.bI eonMeCTHo e IO.r.Kanynhuentt'IeM B.11:.Koporo.IJ.HH 3aK0H'IHJI 

MaTeMaTH'leCKHH aHaJIH3 npouecea noCTpa.IJ.HaUH0HH0ro B0eCTaH0RJieHHH KJieT0K H npH­

eTynHJI K H3y<IeHHIO cpaKTOpOB, o6yCJIORJIHBaIOll(HX eymeeTB0BaHHe pa3HblX cpopM HH­

aKTHBaUHH, 3cpcpeKTa .IJ.0paeTaHHH, 3cpcpeKTa B0eeTaH0RJieHHH H 3aBHeHM0eTb 3THX 

cpeHOMeHOB OT nn0H)I.H0eTH KJieTOK. B 1966 r. B.11:.Koporo)J.HH 3all(HTHJI )J.0KTOpeKyIO 

.IJ.Hceeprnu1110, a B 1970 r. eMy 6hmo np11enoeHo 3BaHHe npocpeeeopa. 

B K0HUe 60-x ro.IJ.oB B.11:.Koporo.IJ.HH, eonMeerno e K.M.Entt3HHK 11 IO.r.Kanynhue­

BH'leM, o6Hapy)l(HJI eme 0)1.H0 HRJI.eHHe, 'leTK0 eBH3aHH0e e nJI0H)J.HOeTblO KJieT0K, no­

JIY'IHBmee Bnocne)I.CTBHH Ha3BaHHe «KaeKa)J.HblH MYTareHe3». OKa3aJIOeb, '!TO eeJIH pae­

eesaTb KJleTKH 113 KOJIOIIHH, BbipaeTalOll(HX 113 o6nyqeHHblX )I.HnJI0H)I.HbIX .Il.PO)K)Kett, TO 

BH0Bb 06pa3y10m11ecH KOJIOHHH He TOJibK0 o6Hapy)KHBalOT 3cpcpeKT .IJ.OpacraHHH, KaK H 

T0T'!ae noene o6nyqeHHH, HO H cpopMHPYIOT K0JI0HHH pa3HblX pa3MepoB H cpopMbl. ECJIH 

)J.JIH paceena 6panH MeJIKHe K0JI0HHH, BbipaeTalOll(He n npe.IJ.bI.IJ.YlUeM paeeeBe, TO cpeHO­

MeH Boenp0H3B0)1.HJieH nocne )J,eeHTK0B nacea)KeH, Ha np0TH)KeHHH MHOrHX JieT. 3-ro 

Ha6mO.IJ.aJIOeb T0JibK0 y )I.HnJI0H)I.HblX KJieT0K, HO He y ranJI0H)J.HbIX, o6JiyqeHHblX B 

cTaUHOHapnoii cpa3e poem. 

CTaJIO 0KOll'laTeJibH0 HeH0, '!TO cpopMa KpHBOH Bbl)KHBaHHH (TO'IHee, 0TeYTeTBHe 

nneqa y KpHBOH Bbl)KHBa!IHH rann0H)I.HbIX KJieTOK H ero HaJIH'IHe y )J,HnJI0H)J.HblX H 

nonHnJIOH)l.llblX), pa3H006pa3He cpopM Hl!aKTHBaUHH, HaJIH'IHe 3cpcpeKTa .IJ.0paeTaHHH H 

KaeKa)J.H0ro MYTareHe3a, a TaK)Ke enoco6HoeTb K noeTpa.IJ.HaUH0HH0My B0CeTaH0RJieHHIO 

Teeno eBH3UHbl C cpaKTOpOM nnoH)I.H0CTH - BCe 3T0 Ha6JIIO)J.aeTeH noene o6nyqeHHH 
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J]JIIlJIOll.O:HblX II noJIIIIlJIOIIJJ:HblX KJieTOK II He Ha6mo.o:aeTe51 y rarnIOIIJJ:HblX: Bo3HIIKJIO 

npe.o:noJIO)KeHIIe, ·'ITO e ,3TIIM - )Ke eB513aHa 6onee BbleOKa.sI pa.o:11ope311eTeHTHOeTb 

.0:llilJIOll.0:HblX KJieTOK no epaBHeHIIIO e raTTJIOll.0:HbIMll, xorn KOJllltJeeTBO 51.0:epHoro Ma­

Tep11ana, T.e. pa3Mepb1 MIIIIIeHII, y ranJIOll.0:HblX KJieTOK B .O:Ba pa3a MeHbIIIe, tJeM y 

.0:llilJIOll.O:HblX, II eomaeHO Teop1111 MIIIIIeHII nepBbie .0:0Jl)KHbl 601Tb 6onee 

pa.o:11ope311eTeHTHbIMll, tJeM BTOpbie. Ho tJT06bI y6e.O:l1Tbe51 B 3TOM OKOHtJaTeJibHO, Tpe6o­

BaJilleb eneUllaJibHbie 3KenepIIMeHTbl. 

)leJio B TOM, 'ITO .o:o TeX nop Bee TaKlle pa6oTbl npoBO.O:llJilleb Ha .O:llnJIOHTaX -

np11pOJJ:HblX .o:11nJIOIIJJ:HbIX · .O:pO)K)KaX II lleKyeeTBeHHO nonyqeHHblX 113 HIIX ranJIOIIJJ:HbIX • 

B03HllKaJIO onaeeHIIe, 'ITO llMeHHO IIeKyeeTBeHHOeTb TaKIIX ranJIOIIJJ:OB II o6yeJIOBJIIIBa­

Jia Bee nepetJ11eneHHble BbIIIIe 11x pa.o:110611onornqeeK11e oeo6ennoeTII. Tpe60Banoe1, 

npoBeeTll TaKIIe )Ke 3KenepIIMeHTbl Ha peu11npOKHOH e11eTeMe .o:pmK)KeH - Ha np11po.o:­

HblX raTTJIOIIJJ:HbIX KJieTKax II IIeKyeeTBeHHO nonyqeHHblX 113 HIIX .o:11nJIOIIJJ:HbIX, T.e. Ha 

TaK_ na3bIBaeMbIX ranJIOHTaX. Ho 'IT06bl npoBeeTll 3Tll pa60Tbl, HY)KHbl 6bIJill 

eneu11an11eTbl no reneTIIKe .o:po)K)Kett, Bna.o:e10m11e eooTBeTeTBYIOIUIIMII MeT0.0:11KaM11. lb 
JlllTepaTypbI B.l1.Koporo.o:11H BbrneHIIJI, 'ITO .O:Ba TaKIIX eneunan11ern pa60TalOT B MoeK­

Be, B llHeTIITYTe reHeTIIKll II eeJieKUllll npOMbIIIIJieHHblX MllKpoopraHII3MOB. )loro­

BOpllBIIIlleb e .o:11peKTopoM 3Toro 11HeTIITYTa npocp. C.l1.A1mxa1rnHoM 06 opraH113au1111 

na6oparnp1111 reHeTIIKII · 11 eeJieKu1111 .o:po)K)Kett, B.l1.Koporo.o:11H nepexo.o:IIT na pa60Ty B 

3TOT_11neTIITYT 11 B 1972 r. nepee3,KaeT B MoeKBy. B 1974 r. OH y)Ke paenonaran TpeM.sI 

napaMII IIITaMMOB .0:PO)K)KeH pa3HbIX Bll.O:OB: npHpOJJ:IlblMll ranJIOIIJJ:aMII II IIeKyeeTBeHHO 

nonyqeHHblMll H3 HIIX .o:11nJIOIIJJ:Hb!Mll IIITaMMaMll. 

3Kenep11MeHTbl noKa3aJill, 'ITO TaKlle IIITaMMbl Be.O:YT ee651 eoBeprneHHO llliatJe, tJeM 

Te, e KOTOpb!Mll paHee pa60TaJill BO BCeM. Mllpe. A IIMeHHO, np11po.O:Hble ranJIOll.O:Hbie 

.0:PO)K)Kll 6bmll npIIMepHo B .O:Ba pa3a 6onee pa.o:11ope3lleTeHTHb1Mll, tJeM IIeKyeeTBeHHble 

.0:llilJIOll.O:bl, xorn KpllBbie BbI)KllBaHll51 y np11pO.O:HbIX raTTJIOll.0:HbIX KJieTOK 6bIJill 3Keno­

HeHUllaJibHbie, KaK II y IIeKyeeTBeHHblX ranJIOll.0:0B. Tip11tJeM noeTpa.o:11au110I111oro BOe­

eTaHOBJieHll51 ne Ha6JIJO.O:aJIOeb Hll y npllpOJJ:llbIX ranJIOIIJJ:OB, Hll y IIeKyeeTBeHHblX 

JJ:HTTJIOIIJJ:OB. Tpll ro.o:a pa60Tbl e ranJIOIIJJ:Hb!Mll II .0:llilJIOll.0:Hb!Mll illTaMMaMH raf1JIOIITOB 

II .0:llilJIOHTOB noKa3aJill ene.o:y10mee. 

ranJIOHTbl He enoeo6Hbl K noeTpa.o:11au110HHOMY BoeeTaHOBJieHIIIO 1111 B raf1JIOH.O:HOM, 

Hll B .O:llnJIOll.O:HOM eoeT051Hllll - nO-BllJJ:llMOMY, y IIIIX OTeYTeTByeT (HJIII OTeYTeTBYIOT) 

KaKOH-TO (IIJIII KaKIIe-TO) penapaUIIOHHbie cpepMeHTbl. TI03TOMY OHH II Be.O:YT ee651 TaK,­

KaK ene.o:yeT 113 TeOpllll MllilleHll. Y IlpllpOJJ:l{b!X )Ke .O:llnJIOHTOB eymeeTByeT 3cpcpeKT 

BoeeTaHOBJieHll51, Kor.o:a OHII HaXOJJ:51Te51 B .0:llilJIOIIJJ:HOM eoeT051Hllll, II Toma Ollll 6oJiee 

pa.o:11ope311eTeHTHbl, tJeM ranJIOIIJJ:Hble KJieTKll. BoeeTaHOBJie1me y JJpO)K)KeH npo11exo.o:11T 

no peKOM6IIHaUIIOHHOMY TIIny, notJeMy JJ:Jl51 ero oeymeeTBJieHI151 H neo6xo.o:11M MIIHHMYM 

.O:BOHHOH Ha6op xpoMoeoM. BoeeTaHOBJieHIIe - e.o:11HeTBel!Ha.sI npwuma 6onee BbieOKOH 

pa.o:11ope311eTeHTHOeT11 .o:11nJIOIIJJ:HbIX KJieTOK no epaBHeHIIIO e ranJIOll.O:Hb!Mll, II, MO)KIIO 

.O:YMaTb, OHO )Ke 51BJI51eTe51 Ba)KHeHIIIIIM cpaKTOpOM, 06yeJIOBJII1BaI01UHM BbieoKyJO HaJJ:e)K­

HOeTb reHOMa TaKHX KJieTOK. f116eJib 06nyqe111Ib!X raf1JIOH.O:Hb!X H .O:llnJIOll.0:llblX KJieTOK 
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np0HCX0J].HT He 3a cqeT pa3HblX reHeTHqeCKHX noBpe)KJ].eHHH, KaK cqHTaJI0Cb paHee, T.e. 

He 3a cqeT TaK Ha3hIBaeMbIX peuecCHBHbIX H JJ.0MHHaHTHbIX JieTaJibHbIX Myrauuii, a 3a 

cqeT noBpe)KJ].eHHH 0J].H0ro THna - J].BOHHbIX pa3pbIB0B )lHK, Bbl3bIBaIOI.UHX paJJiuqHbie 

napymenIDI xpoMocoM. TaKue xpoM0C0MHhie Myrauuu .sIBJI.sIIOTC.sI npuqunoii m6enu 

o6nyqeHHblX KJieT0K JII06ott IDI0HJ].H0CTH. TOJibKO y ranJI0HJ].HblX KJieT0K 3TH Il0Bpe)K­

.neHH.sI a6COJIIOTHO JieTaJibHbl, u Il0::lT0MY KpHBa.sI Bbl)KHBaHH.sI y HHX ::lKCil0HeHUHaJibHa.sI, 

T.e. 0)].Hoy.napHa.si, a y J].HilJI0HJ].HbIX H Il0JIHilJI0HJ].HbIX KJieT0K 0JJ.H0 noBpe)KJ].eHHe He 

.sIBJI.sieTC.sI a6COJIIOTHO JieTaJibHbIM H Bbl3bIBaeT m6enb JIHillb C HeKOTOpOH Bep0.sITHOCTbIO, 

u J].JI.sl m6enu TaKHX KJieTOK Tpe6yeTC.sI HeCK0JibK0 noBpe)KJ].eHHH, HJIH nomui.anuii. 3-ro 

o6CTO.sITeJibCTBO o6ycJIOBJIHBaeT IDieqo y HX KpHBbIX BbI)KHBaHillI, a TaK)Ke B03MO)KHOCTb 

HX nocTpa.nuauuoHHOro BOCCTaHOBJieHH.sI. reHHbie )Ke neTaJibHbie Myrauuu B03HHKaIOT 

HaCTOJibKO peJJ.KO, qTo npaKTHqeCKH He o6ycJIOBJIHBaIOT HHKaKoro ::i<pcpeKTa He T0JibKO 

y JJ.HIDIOHJ].HbIX, HO u y ranJIOHJ].HbIX KJieTOK. TaK KaK J].JI.sl m6enu o6nyqeHHOH J].HIDIOHJ].­

HOH KJieTKH Tpe6yeTC.sI HeCKOJibKO noBpe)KJ].eHHH (nona.naHHH), TO OTJ].eJibHbie noBpe)K­

.neHH.sI Bbl3bIBaIOT y HHX JIHillb xpoMOCOMHbie a6eppaUHH, IlOBbiillaIOmHe IlO.sIBJieHHe 

JieTaJibHblX CeKTOpOB (TeM caMblM o6ycJIOBJIHBa.sI ::icpcpeKT .nopaCTaHIDI), a TaK)Ke )KH3He­

cnoco6Hble xpoMoCOMHbie Myrauuii, nposiBJI.s110muecsi B cpopMe KacKa.nHoro MyrareHeJa. · 

TaKHM o6pa30M, OJJ.HOTHilHhie nyqeBbie noBpe)KJJ.eHillI (JJ.BOHHbie pa3pbIBbI )lHK) u 

cnoco6HOCTb KJieTOK K IlOCTpa.nuauuoHH0MY BOCCTaHOBJieHHIO o6ycJIOBJIHBaIOT Bee oco-

6eHHOCTH peaKUHH KJieTOK Ha o6nyqeHHe, 0 qeM illJia peqb Bhime, a TaK)Ke CBSl3b ::lTHX 

oco6eHHOCTeH c cpaKTOpOM IlJIOHJ].HOCTH. MO)KHO 6hIJIO yrBep)KJJ.aTb o6me6uonoruq­

HOCTb ::lTHX cpeHOMeHOB H HX orpOMHYJO pOJib B )KH3HH )KHBbIX opraHH3MOB. 

no Mepe HJyqeHHSI KpHBbIX Bbl)KHBaHHSI JJ.PO)K)KeH pa3HbIX illTaMMOB, KaK J].HilJIOH­

TOB, TaK H ranJI0HTOB, npu .nettCTBHH Ha HHX HJJiyqeHHH C pa3Hb1MH <pHJHqecKHMH 

xapaKTepHCTHKaMH Bee 6onee C~a)].blBaJIOCb BneqarneHHe, qTo ::icpcpeKT B0CCTaHOBJie­

HHSI Jie)KHT B OCHOBe TaK Ha3bIBaeMOH OTHOCHTeJibHOH 6uonomqeCKOH ::icpcpeKTHBHOCTH 

(063) uJJiy'leHHH c pa3HOH JIHHettHOH nepe.naqeii ::iHepruu (JIIl3). CoJ.naBanocb Bne­

qarneHue, 'ITO B OCHOBe 063 Jie)KHT 3aBHCHMOCTb OT JIIl3 Heo6paTHMOro KOMilOHeHTa 

nyqeBoro nopa)Ke!!HSI KJieTOK. tfro6bI OKOH'laTeJibHO peWHTb ::lTOT BOnpoc, Tpe60BaJIHCb 

::lKCnepHMeHTbl Ha 60JibWOM HHTepBane JIIl3 np~ HCilOJib30BaHHH 061,eKTOB, cnoco6-

HbIX H Hecnoco6HbIX K nocTpaJ].HaUHOHH0MY BOCCTaHOBJieHHIO. TexHH'leCKHe B03M0)1(­

HOCTH J].JISI npoBeJ].eHHSI TaKHX ::lKCnepuMeHTOB HMeJIHCb B Harnett CTpaHe T0JibKO B )ly6He, 

B O6-beJ].HHeHHOM HHCTHTyre si.nepHbIX HCCJieJ].OBaHHH (O1151H). BeCHOH 1977 r. 

B.H.Koporo.nHH BhICTynaeT na ceMHHape B O1151H c npeJJ.JIO)KeHHeM npoBeCTH TaKHe 

::lKCnepuMeHTbl c UeJibIO BbISICHHTb npupo.ny 063. 3-ro npeJJ.JIO)KeHHe nonyquno no.n­

.nep)KKY co crnpoHhI .nupeKUHH O1151H, u B Konue 1977 r. B.H.Koporo.nun nepeeJ)KaeT 

. Ha pa6oTy B r.)ly6Hy. 3.necb OH opra1rn3yeT CeKTOp 6uonom'leCKHX HCCJieJ].OBaHHH 

(Bnocne.ncrBHH ornen pa.nuo6uonomu). 

3a pewe1me npo6neMbI 063 B3SIJICSI nepewe.nwuii Ha pa6oTy B ceKTOp E.A.Kpaca­

BHH BMeCTe C rpynnoii MOJIOJ].blX COTPYJJ.HHKOB - BbinYCKHHKaMH MH<l>H K.r.AMHpTae­

BbIM, A.B.rnaJynoBhIM u Il.H.Jio6aqeBcKHM, a TaK)Ke Mono.noii MaTeMaTHK H3 Ilpam 
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C.KOJy6eK. IlpttMepHo qepe3 .uecsiTh neT 3Ta pa6orn 6b1Jia 3aBeprneHa. Bhmo ,nettcTBH­

TeJibHO ycTaHOBJieHO, 'ITO perna10mM pOJib B pa3HOH 6HOJIOrtt'leCKOH 3cpcpeKTHBHOCTH 

tt3JiyqeHHH C pa3HhIMH cptt3H'leCKHMH xapaKTepHCTHKaMH npHHa,nJie)KHT CBOHCTBY KJie­

TOK cnoHTairno BOCCTaHaBJIHBaTbCSI OT nyqeBhIX noBpe)KJ].eHHH. B 1986 r. B.ll.Kopo­

ro.unH nepe.uan ceKTOp 611onor11qecK0x nccne,noBaHtttt (oT,nen pa.n110611onortttt) 

E.A.KpacaBHHY, a caM nonHOCThIO 3aHsincsi HayqHott pa60Tott. 

IloKa B ceKTope npoBO.UHJiaCb pa60Ta no npo6neMe 0.63, B.ll.Koporo,nttH 3aHtt­

Mancsi .upyrttMH 3a,na'laMH.' IlepBM H3 HHX - H3yqeHHe pOJIH TeopttH HHcpOpMaUHH B 

6ttOJIOrtt'leCKHX npoueccax. BTopasi - H3YlJeHHe ponH cpyHKUHOHaJibHOro COCTOSIHHSI 

reHOB B HX cnOHTaHHOH MYTa6HJibHOCTH. TpeTbSI - pOJib rJIIOK03HOH Harpy3KH Ha 

KJieTKH 3JIOKa'leCTBeHHhIX onyxonett B HX pa,nHO'IYBCTBHTeJibHOCTH. KopOTKO 3TH TPH 

UHKJia pa6oT MO)KHO oxapaKTeptt30BaTh cne.nyIOIUHM o6pa30M. 

AHaJIH3 JIOrtt'leCKOro H MaTeMaTH'leCKOro annapaTOB KJiaCCH'leCKOH TeopHH HHcpop­

MaUHH n03BOJIHJI BhIBBHTb B Hett psi.u npOTHBOpe'IHH, B 'laCTHOCTH, no,nMeHy nOHSITHSI 

ttHcpopMaUHH npe.ucrnBneHHSIMH o ee KOJitt'lecrneHHOtt Mepe. B pa6ornx B.11.Kopo­

ro,nttHa npe,nnaraeTCSI paccMaTpHBaTb HHcpOpMaUHIO KaK «pyKOBO.UCTBO K .nettCTBHIO», 

KaK Heo6xo,nHMblH KOMnOHeHT HHcpOpMaUHOHHbIX CHCTeM, onpe,neJISIIOIUHH HX CBOHCTBO 

COBeprnaTb TO HJIH HHOe ueneHanpaBJieHHOe .uettCTBHe. AHaJIH3ttpyIOTCSI pa3Hh!e CBOHCT­

Ba HHcpopMaUHH H .UHHaMHKa HHcpOpMaUHOHHbIX CHCTeM. IlOKa3aHO, B qacTHOCTH, 'ITO 

Bee ttHcpopMaUHOHHhie cttcTeMhI o6na.namT .UBYMH o6mttMH CBOHCTBaMH - aYTOKa­

TaJIH30M H reTepoKaTaJIH30M, He 3aBHCSIIUHMH .upyr OT .upyra. Ilptt 3TOM aYTOKaTaJIH3 

onpe.uensieT caMOBOCnpOH3Be,neHHe 3THX CHCTeM H KO.UHpyIOmett HX HHcpOpMaUHH, a 

reTepoKaTaJIH3 - H3.MeHeHHSI, Bhl3bIBaeMbie 3THMH CHCTeMaMH B OKpy)KaJOmett cpe.ue. 

l13MeH'IHBOCTb caMOH HHcpOpMaUHH onpe.uensieT B03MO)KHOCTb 3BOJIIOUHH HHcpop­

MaUHOHHbIX CHCTeM. 

Pa3BHTHe )KH3HH Ha 3eMJie paccMaTpttBaeTCSI KaK pe3yJihTaT aYToreHe3a HHcpopMa­

UHH. BbI.UeJISIIOTCSI TPH Btt,na HHcpopMaUHH: reHCTH'leCKaSI, noBeJJ,eH'leCKM H JIOrtt'leCKaSI. 

BceM TpeM BH.UaM HHcpopMaUHH npncymn O.UHH H Te )Ke CBOHCTBa, 110 pa3Hhle cneutt­

cptt'leCKHe HOCHTeJIH. Jlom'leCKM HHcpOpMaUHSI, B OTJIH'IHe OT .UBYX nepBblX, o6ycJJOB­

JIHBaeT TeXHoreHe3 - pa3BHTHe TeXHH'leCKHX CHCTeM CBSl3H H cpe.ucTB npOH3BO.UCTBa, 

npncymnx qenoBe'leCKHM coo6mecrBaM. 

l.f3yqeHtte ponH cptt3HOJIOrtt'leCKOro COCTOSIHHSI reHOB B HX CllOHTallllOH MYTa6ttJJh­

llOCTH 6hIJIO BbinOJIHeHO COBMeCTHO C B.JI.Koporo.UHHOH. rnaBHOH TPY.UHOCTblO 3.UeCb 

6bIJJ Bb]6op CHCTeM reHOB, MYTaUHH KOTOpblX MO)l(IIO ynaBJIHBaTh O.UIIHM tt TeM )Ke cno­

co6oM, HO. KOTOpb!e pa3JIH'lalOTCSI B pa3Hb!X ycJIOBHSIX HX cpyHKUHOllaJJbllblM COCTOSI­

HHeM. TaKOBbIMH OKa3aJJHCh reHhl, KOHTpOJJttpyiomtte CHHTe3 a.neumrn. 11cxo.uHhlMH 

6blJIH llITaMMbl, ayKCOTpOcpHble no a,neHHHY tt Hecnoco6Hble paCTH Ha cpe.ue, He co.uep­

)Kamett 3TOT MeTa60JIHT. KaK H3BeCTHO, peBepcttH K npOTOTpocp11ocTH no a.nenm1y MOfYT 

npoHCXO.UHTb .UBYMSI HYTSIMH: llYTeM o6pa30BaHHSI o6paTHblX MYTaUHH B reHe, KOIITpO­

JIHpymmeM ero CHHTe3, H nYTeM npsiMhIX MYTaUHH B re1rnx-cynpeccopax. B cneuttanh-
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HbIX OilbITax 61,mo ycTaHOBJieHO, qTo B ycJIOBIDIX, npH KOTOpbIX aKTHBHOCTI, reHa ade2 

IlO.[(aBJieHa, 3TOT reH o6pa.JyeT MyraU:HH C qacTOTaMH, Ha .[(Ba nopSI.[IKa MeHblIIHMH, qeM 

B YCJIOBIDIX, Koma OH aKTHBHO pa6oTaeT. B TO )Ke BpeMSI reHbI-cynpeccopbI, aKTHBHOCTI, 

pa60TI,I KOTOpbIX He 3aBHCHT OT HaJIHqIDI B cpe.[(e aneHHHa, B o6oux CJiyqaSIX MyrttpyIOT 

npHMepHO C O.[(HHaKOBI,IMH qacTOTaMH. 

HeCKOJibKO nOJ)Ke no.[lo6Hbie pe3yJibTaTI,I 6bIJIH nonyqeHbI J:lpyrHMH aBTOpaMH Ha 

6aKTepIDIX (npoKapHoTaX), H cpeHoMeH noJiyqHJI Ha3BaHHe «ananTHBHbIH MyrareHe3» • 

. TpeTM.I npo6JieMa, pa3pa6oTKa KOTOpoii: npoBO.[IHJiaCI, B OCHOBHOM COBMeCTHO C 

H.Jl.IlIMaKoBoii:, Ho ocranac1, He3aBepIIIeHHoii:, - sTo npo6neMa .[(eii:CTBIDI rJIIOK03HOii: 

HarpY3KH Ha KJieTKH 3JIOKaqecTBeHHI,IX onyxoneii:. 3Ta npo6JieMa B03HHKJia B CBSl3H co 

CTpeMJieHHeM IlOHSITI,, noqeMy .[(06aBJieHHe B cpe.[(y rJIIOK03I,I HHOr.[(a· noBbIIIIaeT 

panHoqYBCTBHTeJII,HOCTI, onyxoneBbIX KJieTOK. 3KcnepHMeHTbI, npoBe.[leHHble Ha KJieT­

KaX acU:HTHOH KapUHHOMI,I 3pnuxa, nOKa.JaJIH, qTo CaMa no ce6e rJIIOK03a He SIBJISieTCSI 

panIIoCeHce6HJIH3aTOpOM, a BbI3bIBaeT rn6en1, KJieTOK He3aBIICHMO OT o6nyqeHHSI, eCJIH 

rJIIOK03Hoii: Harpy3Ke conyrcTByeT mnoKCIISI (He.[locTaToK KIICJiopoJ:1a B cpeJ:1e). 3To, -

TaKIIM o6pa30M, npoSIBJieHHe .[laBHO H3BeCTHOro scpcpeKTa IlacTepa: B YCJIOBIDIX 

rnnoKCIIII .[lbIXaHIIe KJieTOK nepeKJIIOqaeTCSI Ha 6po)KeHHe, rJIIOK03a aKTHBHO c6pa)KHBa­

eTCSI onyxoneBbIMH KJieTKaMII, B HHX HaKanJIIIBaeTCSI MOJIOqHaSI KHCJIOTa tt OHH norn6a­

IOT OT CaM03aKIICJieHmI. TaKOH )Ke 3cpcpeKT MO)KHO IlOJiyqHTb, CHII)KaSJ pH cpe.[(bl, B 

KOTopoii: HaXO.[(SITCSI onyxoneBbie KJieTKII, pa.3HbIMH J:lpymMH cnoco6aMII. 3TO oqeHI, 

IIHTepecHoe SIBJieHIIe, CBOHCTBeHHoe TOJII,KO KJieTKaM 3JIOKaqecTBeHHI,IX (Ho He .[(06po­

KaqecTBeHHI,IX !) onyxoneii:, npeKpaCHO BocnpOII3BO.[(HMOe H in vivo, H in vitro, B TOM 

qIIcJie II Ha qeJioBeKe, KaK 61,mo noKa3aHO B HHCTIITyre Me.[(HU:HHCKOH pannoJIOrHll 

AM~ CCCP na neonepa6eJihHoii: onyxonn SI3b1Ka. O.[(HaKo J:laJibHeii:IIIee pa3BHTHe nnx 

BeCbMa nepcneKTIIBHblX MSI KJIHHIIKH pa60T 61,mo npeKpalI.(eHO B CBSl3H C o6Httll.(aHHeM 

mum II npyrnx IIHcTnTyroB 61,rn11.1ero CCCP. 
B 3aKJIIOtJe1me cnenyeT ocTaHOBIITbCSI ell.(e na onHoii: Janaqe, pa3pa6anrnaeMoii: 

B.H.KoporonIIHbIM. Ona OTHOCHTCSI K panIIaU:IIonHoii: sKonornII, Kornpoii: B.H.~opo­

ronIIH HatJan IIHTepecoBaTbCSI ell.(e Bo BpeMSI pa6otbl Ha Kacpenpe 6nocpII3IIKH 6nocpaKa 

MfY. 3TO pactJeT panIIoeMKOCTII 3KOCIICTeM II nOBI,IIIIeHne panIIope3IICTeHTHOCTH 

)KIIBI,IX opraHII3MOB non BJIIISllllleM npenBapIITeJibHOfO cna6oro o6nyqeHIDI - TaK Ha3bl­

BaeMaSI panIIoananrnu:IDI. 

IlepBaSI pa6orn no panIIosKonornII 6bma Bhmonneua B.H.KoporonttHbIM (coBMecT­

uo c A.JI.Arpe) ell.(e B 1957 r. u ony6nIIKOBaua B 1960 r. Ona KacaeTcSI Bonpoca, KaKoe 

KOJIHqeCTBO panHOIIYKJIII.[(HbIX 3arp513HeHHH MO)KeT 6bITI, c6poIIIeHO B BO,!lOeM 6e3 Hapy­

IIIeHIISI ero pa6on1 KaK BonoeMa-neJaKTHBaTopa. Heo)Kll,!laHHo MSI B.H.Koporo.UIIHa 3Ta 

pa6oTa npIIrO,!lHJiaCI, B 1988 r. B CBSl3H C 3arp513HeHHeM pa,!lHOHYKJill,!laMH KaCKa,!la nnen­

pOBCKHX BO,!lOXpaHHJIHII.( nocne llepH06bIJibCKOH KaTaCTpOcpbI. KaK 6bIJIO noKa3aHO COB­

MeCTIIO C IO.A.KyrJiaxMe,!lOBbIM II r.r.IloJIIIKapnOBbIM, KOJIHqecTBO panIIOHYKJIH,!lOB, 
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KOTopoe MO)KeT BMeCTIITb B. cefo1 naHHa51 3KOCHCTeMa 6e3 napymeHH51 pe)KHMa ee 

cpynKUHOHHpoBaHlliI, M rrpencTaBIDieT co6oii: Mepy pammeMKOCTH 3TOH 3KOCHCTeMbl. 

K BOI1p0CaM panHoanarrTaUHII OTHOCHTC51 crroco6HOCTb KJieTOK ocym;ecTBJI51Tb .rrpo­

uecc I10CTpanMaUHOHHOro BOCCTaHOBJieHlliI BO BpeM51 rrponoJI)KaJOm;eroC51 06Jiy1IeHllil. 

Em:e B naqaJie rnecTHL{eC.lIThIX ro,[{oB B.H.Koporo,[{HH HarrpaBHJI cBoero COTPYLlHHKa 

B.f.IleTttHa B fepMainiIO, me B Jia6oparnpHH rrpocp. E.H.PaeBcKoro OH rrpoBeJI sKc­

rrepttMeHThI no xpoJrnqecKOMY o6Jiyqef{HIO I10K05IIIIHXC51 npO)K)KeBbIX KJieTOK rrpH. pa3-: 

HbIX MOIIIHOCT5IX no3hl M rrpH pa3HbIX TeMI1epaTypax. DhlJIO ycTaHOBJieHO, qTo rrpouecCbl 

BOCCTaHOBJieHH51 rrpOHCXOnHT He TQJihKO I10CJie rrpeKpam;eHH51 o6JiyqeHIDI, HO H BO Bpe­

M51 JiyqeBoro B03n_eii:CTBH51, rrpHqeM B o60HX cJiyqMX 3aKOHOMepHOCTH BOCCTaHOBJieHH51 

HneHTHqHbI. 3TH pe3yJihTaTbl OKa3aJIHCb Ba)KHbIMH B naJihHeii:meM, Karna rrpo6neMa 

xpoHnqecKoro o6JiyqeHH51 rrpH HH3KHX MOIIIHOCT5IX n03 CTaJia oco6eHHO aKTYaJihHOH B 

CB513H C qepH06bIJibCKOH KaTacTpocpoii:. B HaCT05IIIl;ee BpeM51, OCHOBbIBa51Ch, B qacT­

HOCTH, M Ha sTHX pe3yJihTaTaX, B.H.KoporonHH BMecTe c B.J1.KoporonHHoii: M 

H.A.3I03HKOBbIM CTpeMHTC51 l10H51Tb, qeM o6ycJIOBJieHO 5.IBJieHHe panttaUHOHHOH anarr­

TaUHH, Karna MaJibie MOIIIHOCTH no3bl rrpH . xpoHnqecKOM o6JiyqeHHH l10BbllIIaIOT 

panHope3HCTeHTHOCTb KJieTOK II opraHH3MOB, qTo nepenKo corrpoBO)K,UaeTC51 

pa3JIHqHbIMH napymeHH5IMH HMMYHHOH CHCTeMhI. B OCHOBe 3TOro cpeHOMeHa Jie)KaT, 

rro-BHnHMOMY, i:ioBpe)l(UeHlliI MaccoBhIX CTPYKTYP KJieTOK, qrn aKTHBttpyeT perra­

paUHOHHhie CHCTeMbl, rrpHBOnHIIIHe K BOCCTaHOBJieIIHIO KJieTOK OT I10Bpe)l(Ue!IHH HX 

yHHKaJihHhIX (HJIH renernqecKHX) CTPYKTYP· 
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