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B HaCTOR~ee BpeM~ tTaHOB~TCR sce 60nee 04eB~AHbIM, 4TO B03H~K
HOBeH~e ABYH~TeBblX paapaaoe IAP I AHK ~rpaeT peuiaouiyo pons B ne> 
TanbHOM Ae~CTB~~ ~Oti~3~PYIO~~X ~311Y4eH~~ pa3HOrO Ka4eCTBa Ha 
KneTK~ npo- ~ 3YKap~OT/l,2~ B ~CClleAoBaH~RX Ha 6aKTep~RX Esche
r ch í a co l í. 6b1no noxaaauo 13,41, 4TO np~ y -06nY4eH~~ KlleTOKí 

B npo~ecce 3KC~~3~OHHO~ penapa~~~ $epMeHT-na6~nbHblX Y4acTKOB 
06pa3Y~TcR 3H3~MaT~4ecK~e AP 13API AHK. H3nY4eH~R C BblCOKO~ 

n~He~Ho~ nepeAa4e~ 3He~r~~ (L) ~HAY~~PYIOT, rnaBHblM 06pa30M, 
npRMble AP InAP I AHK 15, lo C ~cnonb30BaH~eM ~Hr~6~TOpOB C~HTe3a 
AHK - apa6~H03~A~~T03~Ha IApaUI ~ OKC~M04eB~HbI IOMI BblAcHeHO, 
4TO np~ y-06nY4eH~~ ~ Y KlleTOK MlleKon~TalO~~x B03H~KaIOT 3AP 
AHK 171 o Iloauureawe suxona 3AP AHK B npucy r c r aaa Apall + OM npaao-
A~T K B03pacTaH~1O 4YBcTB~TellbHocT~ KneTOK K Y -06nY4eH~1O B - 2 pa
3a. PaHee HaM~ 6b1no nOKa3aHo / 8 /,4TO np~ ~e~cTB~~ YCKopeHHblX 
~OHoB yrllepoAa B OTll~4~e OT y-0611Y4eH~R ceHc~6~n~3~Py~ero 

Bn~RH~R ApaU + OM Ha KlleTK~ K~Ta~CKoro XOMR4Ka He Ha611IOAaeTcR, 
4TO, nO-B~A~MOMY, CBR3aHO C B03H~KHOBeH~eM B 3TOM Clly4ae nAP 
AHKo 

Oru-caane ne r ans uux 3$$eKToB ~3nY4eH~~, pa311~4alOUl~XCR no L, 
Ha~60nee nQnHO AaeT' r eopaa rlOHTepa - lílyns ua 191, OCHOBblBalO~aRcR 
Ha ~AeHT~4HOM xapaKTepe AP AHK np~ y-06nY4eH~~ ~ Ae~CTB~~ TR

>KellblX ~OHOB o OAHaKO AaHHble o Ba>KHO~ porta 3AP AHK B I1eTanbHOM 
Ae~CTB~~ ~311Y4eH~~ C H~3KO~ L Ha KneTK~ YKa3b1BaIOT Ha He06xoA~
MOCTb nepeCMOTpa KOHuenu~~, ~HTepnpeT~PYIO~~x xapaKTep 3aB~C~
MOCT~ ~THoc~TenbHo~ 6~01l0r~4ecKo~ 3$$eKT~BHpCT~ 10631 oTL 
n~Wb Ha OCHOBe Y4eTa· M~KpoA03~MeTp~4eCK~X xapaKTep~CT~K ~311Y4e

H~~ np~ ~x Ae~cTB~~ Ha reHeT~4eCK~e CTPYKTYPbl KlleTOKo nOKa3a
HO, 4TO He MeHee Ba>KHaR ponb B 3aB~C~MOCT~ D63 OT L np~HaAne

)I(~T 6~onor~4ecK~M oc06eHHocTRM KneTOK ~, B 4acTHocT~, ~x cnoc06
HOCT~ K penapau~~ llY4eBblX nOBpe>KAeH~~/4,7/o HcxoAR ~3 3Toro npeA
CTaBn~eTCR, 4TO Ha oCHOBe nOAxoAoB, pa3B~TblX B 19/, HeB03MO>KHO 
oru-car s ne r ans sue 3$$eKTbI paaaux rvnoa ~3nY4eH~i1 Ha KneTK~ npH 
0611Y4eH~~ ~X B CTaHAap~HblX YCllOB~RX ~ np~ Ae~CTB~~ Ha H~X areH
TOB, Bn~AIO~~X Ha ~b1xoA 3AP AHKo AnR OUeHK~ Bn~RH~R $aKTOpOB $~
3~4eCKo~ ~ 6~onor~4eCKO~ np~pOAbI Ha 4YBCTB~TenbHoCTb KneTOK 
MneKon~TalO~~x K Ae~CTB~1O ~3nY4eH~~ ~ 6b1no BblnOllHeHO HaCTOR~ee 

~CClleAoBaH~eo 

B nepBO~ 4aCT~ pa60TbI npeACTaBneHbI pe3YllbTaTbl 3Kcnep~MeHTallb
HblX ~CClleAoBaH~~ Bn~RH~R ~Hr~6~TopOB c~HTe3a AHK Ha 4YBCTB~Tellb
HOCTb KneTOK K~Ta~CKoro XOMR4Ka K Ae~CTB~~ ~3nY4eH~~ C pa3Ho~ 

L, BO BTOpO~ - TeopeTH4ec~~~ aHan~3 nony4eHHblx pe3ynbTaToB 
B paMKax KOHuenu~~ rlOHTepa - WynbUa ~ C n03~u~~ pa3pa60TaH Hblx 

HaMH npenc r aaneuaã . j U";.1.··-. ..' '. - --.,9H~;~'~~~e~~~~~~~J 
6H5nIrJ~T!=U li. 
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METOAV1KA 

B ~CCneA08aH~RX ~CnOnb30Ban~ KneTK~ K~Ta~CKOrO XOMA4Ka V79-4. 
KynbT~B~pOBaH~e npoBoA~n~ s COOTBeTCTB~~ c o6~enp~HRTO~ MeTO
A~KO~. Bblpa~~BaHJ.1e ~ nonroroaxa KneTOK AI1A 05nY4eH~A onacauu 
pauee 18/.Apa6~H03J.1AL.4~T03~H (2, 2'" anhydro l-D-'arabinofurano
sylcytosine·HCl) np0J.13BOACTBa et>~PMbl "Serva" /cl>Pf/ J.1 OKC~M04e

.B~HY /CJ.1HTe3J.1pOBaHa B nHR$ AH CCCP/ A06asnRnJ;1 B n~TaTeI1bHY~ 

cpeAY B KOHL.4eHTpaL.4~~ 0,1 ~ 4 MM/Mn COOTBeTCTBeHHO 3a 30-40 M~H 
AO 06nY4eH~A. Yepe3 1 ,5-2 4 nocne 05nY4eH~~ KneTK~ npOM~Ban~ 

CBe~e~ cpeAO~, Tp~nC~H~3~pOBan~ ~ B~ceBanH B 4awK~ neTp\o1 AnR 
0L.4eHK\o1 B~~~BaeMOCTH. 4epe3 8-9 CYTOK npOC4~T~Ban~ 4~cno B~pOCW~X 
K0J10H~~. 

'I'aõrrana I 

~H3H~eCKHe xapaKTepHCTHKH H3ny~eHHH 

Ban 

H3JIY'IelillH 

3HepI'IDI, 

MaB/HyI\JIOH 

L, 

KsB/MKM 

lliITepBaJI .nos 

o6JIytIeHWI, I'p 

MOlIUlOCTb .n;OSH, 

I'p/1mH 

r-KBaHTH 137cs 
4He 

4He 
12C 
20Ne 
. 

0,667 .MaB 

7,9±o,2 

2,2±0,3 

6,6±0,,2 

5,stO,2 

0,3 

22±o,2 

60±5 

23I±4 

690±Z0 

I - 13 

0,5 - 6 

I - 4,5 

0,5 - 4,5 

1-7 

4,6 

20 

20 

12 

63 

KneTKM Q6J1Y4an~ y-KBaHTaM~ 137Cs ~ YCKopeHH~M~ TA~en~M~ 
~OHaM~, ~CT04HL4KOM KOTOpblX f1SnJPInCA ycxopn r ens Y-200 06"beA\o1HeH
Hora ~HCT~TYTa RAepHbiX HccneAOBaH~M. MOHocno~ KneT0K 06nY48J1M 
4epe3 noruucapõouaruyo nne-ncy /TQ.mlt~Ha 8 MKM/, Ha KOTOPO~ OH~ 

pocn~, \o10HaM~ ren~A, yrI1epOAa ~ HeOHa. et>~3H4eCKMe xapaKTep~CT~K~ 

~cnohbaOBaHHWX B~AOB ~3nY4eHJ.1~ hpeAcTaBneH~ B Ta6n.1. npJ.1SeAeH
Hble SHa4eHJ;1A 31-jeprH~ ~OHOB ~ COOT8eTCTBY~ll.\Me ~M L RBnRIOTCfI 
cpeAHeB3seweHHwMH no 3HepreT~4ecKoMy cneKTPY ~OHOB, naAaJO~~x 

Ha KneTKJ.1. nonywHP~Ha Ha nonYSWCOTe 3T~X pacnpeAeneHM~ AaHa KaK 
OWJ;16Ka npn COOT8eTCTSYICUJ.HX cpenaeaaaeme-n-ux 3Ha4eH~RX L. MeToAH
4eCKaR HeonpeAeneHHOCTb B 0L.4eHKe L ~ norno~eHHo~ A03bl, C8A3aH
H8f1 c pacve r oa L -pacnpeAeneH~~ no ~3MepeHHoMY 3HepreTlo14ecKo~ 

cnejcfpy /np~ I.1CnÓnb30BaH~~ MOAI'I$lo1u~poBaHHo~ nporpaMMbI STOPOW' 1°1, 
c KanI'l6pOBKO~ HOH~3aL.4I'10HHOrO MOH~Topa ~ nonynpoBoAH~K080ro 

cneKTpOMeTpa, 0L.4eH~8aeTCA HaMI.1 B 8-10%. 06I1Y4eH~e npOBOA~n~ 

2 

c nOMO~b~ cn~L.4~anbHO c03AaHHo~ YCTaHOBK~ c KOMnneKcoM. 3ne~TpOHHO
$~3~4ecKo~ annapaTYp~. 

CTaT~cT~4ecKYID 06pa60TKY nonY4eHH~X pesynbTaToB npOBoA~n~ Ha 
,3BM c ~cnonb30BaH~eM MeTOAoB, on~caHHWX HaM~ paHee / l l / • 

PE3ynbTATbl H 06CY)/{AEHHE 

Ha p~c.l npeAcTaBneH~ Kp~B~e B~mHBaH~A~) B 3aB~C~MOCT~ 

OT Aoabl (O) 06nY4eH~R 'y -KBaHTaM~ 137Cs ~ YCKopeHHbIM~ TR)I(en~M~ 
1.10HaM~ B CTaHAapTH~X ycnoB~RX V. B ycnoB~RX Bn~AH~R ApaU + OM. 
MO~HO Bl'IAeTb, 4TO $opMa Kp~BblX 'Bblm~BaHk1R npn o6nY4eH~~ KneTOK 
~3nY4eH~RM~ paSHoro Ka4eCTBa B 060~x cnY4aRX OA~HaKOBa. 3aB~c~

MOCT~ 8(D) np~ y -06nY4eH~~ k1 Ae~cTB~~ ~OHOB 4He c L =22 K3B/MKM 
RBnRIDTCR c~rMO~AH~M~. np~ 06nY4eH~~ TRmen~M~ ~OHaM~ c 60nee BbI

COK~M~ 3Ha4eHk1AM~ L Ha6nIDAaeTcR 3KCnOHeHL.4~anbH~~ Tk1n 3aB~Ck1MO

CT~ 8(0). 
HHKy6aL.4~R 06nY4eHHblx KneTOK B cpeAe, cOAep)l(a~e~ ApaU + OM, 

oxaaaaae r ceHc~6~n~3~pYlOlllee Bn~AH~e Ha Bbl>K~BaeMOcTb KJleTOK noc
ne y-06nY4eHk1R /p~c.1/. BcneAcTB~e 3Toro YBen~4~BaeTCR yrOJl 
HaKnOHa 3KcnOHeH~~anbHoro Y4aCTKa I<PHSO~,~~~~BaH~A. Ben~~k1Ha 

$aKTopa ~3MeHeH~~ A03~ /tHA/ B 3TOM cnY4ae COCTaanAeT 1 ,~7+0t05 
/Ta6n.2/. MOA~$~~~pYID~ee Bn~RH~e YKa3aHH~x areHT08 Ha6nIDAaeTcR 
T8K>Ke ~ np~ Ae~cTB~~ ~OHOB reJl~R, OAHaKO 3Ha4eH~R .HA cy~ecTBeH
HO MeHbllle. np~ Ae~cT8~~ Ha KneTKH ~OHOB 12C ~2oNe c õonee BblCO
K\o1M~ 3Ha4eH~RM~ L MOA~$~L.4k1pYIDll,\ee Bn~AHl-1e ~Hr~6I-1topoa Ck1HTea8 
AHK nonHOCTbID OTCYTCTsyeT. 

Xopowo ~3BecTHo, 4TO 3aBI-1C~MOCTb paA~04YBcTBk1Ten~HOcT~ (Oõl
) 

KneTOK B~CW~X 3YKap~OT OT L on~C~BaeTCA Kp~BO~ c MaKc~MYMOM, 

np~xoAA~~MCA Ha 3Ha4eH~R L ... 100-200 K3B/MKM 112-161. KaK B~AHO 
~3 p~c.2, ~ B Haw~x 3Kcnep~MeHTax paA~04YBcTB~Ten~HOCTb KneTOK 
eoapac r ae r c YBen~4eH~eM L npH 3Ha4eH~AX L < 100 K3B/MKM 
~ YMeHbwaeTcA npa AanbHe~weM }'Ben~4eHIo'I~ I;. > 2pO K3B/MKM. np~ 06
J1Y4eH~~ ~cnonb30BaHHblM~ B~AaM~ ~3nY4eH~~:KaK B CT8HAapTHWX YC
nOB~AX, TaK ~ ~ ycnoB~RX Bn~RH~R Ap~U + OM, 3aB~C~MOCT~ Do-1 (

~) 

onHCblBa~TCA KpHB~M~ c MaKcHMYMOM, OAH~KO BnocneAHeM cnY4ae Be
n~4~Ha ero MeHbwe, 4TO 06ycnoBneHo nOB~weH~eM 4YBcTB~TenbHOCTk1 

KIleTOK K y -06JlYLJeH~1O B ycnOBJ;1RX Ae~cTB~A ~Hr~6~TopOB .C~HTe3a. 

llHK. 
PaHee MbI YKa3b1~ank1/81 Ha TO, 4TO OTCYTCTB~e MOA~$~L.4~py~ero 

Ae~CTB~R ApaU + OH Ha KneTK~ K~~aAcKoro XOMfl4Ka np~ 06JlY4eH~~ 

TA>KenblMH ~OHaM~ MO>KHO 06bRCH~Tb nOBblweH~eM BwxoAa nAP AHK. Yç
raaoaneuo 171 4TO MexaHIo13M ceHc~6",n~3k1PYlOl!\ero Bn~RH~A ApaU + OH, . 
Ha KneTKH MneKon~Ta~~~x np"', y-06nY4eH~~ 3aKJl~4aeTCR B nOAaBne~ 

H~H penapaL.4~~ KOPOTK~X /-100 HYKneoT~AoB/ OAHoH~TeB~x 6pewe~,.. 
4TO' ng~BoA~T K nOB~weH~ID BepoRTHoCT~ nOBpe~AeHk1R onn03~TH~X 3T~M 

6pew8t-\ Y4aCJ"KQB OAHOHlo'lTeBO~ AHI< Cne~H$~4eCK~M~ 81 -SHAoHYKnea3a
M~. B peayns r ar e aroro B03rli41<81OT 3,UP AHK. nOBblureH~e BblX'OA8 AP AHK 
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PHc.l. BnHHHHe apa6HHo3Hg~HTo~HHa H OKCHMOqeBHHbI Ha BM

~BaeMoCTb KneTOK KHTaHCKoro XOMHqKa rrpH .y-06nyqeHHH
 
/ a/ H geHcTBHH YCKopeHHMX THJKenblX HOHOB: 4He c L =
 
= 22 K3B/MKM /6/, 4He c L = 60 K3B/MKM /B/, 12 C /r/
 
H 20Ne /g/. 1 - B cTaHgapTHb~ ycnoBHHx, 2 - B rrpHCYT


~TBHH ApaU + üM.
 

B K11eTKax M11eKOmlfTaK)u,v,1X, o611Y4eHHblx peAK0I-10HI-13It1PYK>l!\I-1MI-1 1-1311Y4e
HI-1RMI-1, npl-1 I-1HKy6a41-11-1 B cpeAe c ApaU 1-1111-1 CXOAH~M no CBoeMY Ae~cT \1 
BItIK> I-1Hrl-161-1TOpOM CI-1HTe3a AHK - ~-apa6I-1HO$ypaHo31-111aAeHI-1HoM /ApaA/
 
OTMe4a111-1 TaK>Ke APyrl-1e aBToPbl/ 17-18/. OTCYTcTBl-1e MOAltI<t!Hltl-1py\OUtero .j

B11I-1RHItIR I-1Hrl-161-1TOpOB CI-1HTe3a AHK Ha K11eTKI-1 M11eKOnI-1Ta~I-1X npl-1 1:r,
 
Ae~cTBI-1I-1 1-1311Y4eHI-1~ c BblCOKO~ L nOKa3aHO B/19~ npl-1 o611Y4eHI-1I-1
 

K11eTo~ aC4I-1THO~ Kap41-1HOMbI 3p11l-1xa YCKopeHHblMI-1 1-10HaMI-1 ypaHa c 3Hep


rl-1e~ 6,5 M3B/HYK110H B11I-1RHI-1R ApaA Ha K11eTKI-1 He 6b1110 06HapY>KeHO.
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PHc.2. 3aBHCHMOCTb pagHOqYBCTBHTenbHOCTH KneTOK KMTaH
cxor-o XOMHQKa OT llTI3 rrpn 05nYQeHHH B c-rannaprnsrx ycno
BHHX /1/ H B 'rrpHCYTCTBHH ApaU + üM /2/. TIo OCM a6c~Hcc -r -1L, K3B/MKM; no OCH opnanar - Do' I'p . 

HCXOAR ~3 3Toro ner,KO 06bRCH~Tb no~~weH~e paA~04YBCTB~Tenb

HOCT~ KneTOK K y-06nY4eHH~ B npHcYTcTBHH ApaU + OM ~ OTCYTcTB~e 

ceHc~6Hn~3~Py~ero Bn~RHHR YKa3aHH~X areHTOB npH Ae~cTBHH TRme
J1blX HOHOB, nOCKonbKY B nocneaaea cnyuae HHAY4HPYIOTCR, rnaBHblM 
06pa30M, nAP AHK. CneAcTBHeM 3Toro RsnReTCR Ha6n~AaeMoe HaMH 
CHHmeHHe K03~$H~HeHToB 063 ~Rmen~x HOHOB B ycnoBHRX eJ1HRHH~ 

Apal] + OH no cpaBHe"IH~ co CTaHAapTHblMlII ycnoBVlRMH 06nY4eH~R 

/Ta6n.2/. B ceeTe B~weH3nomeHHoro CTaHOBRTCR ~OHRTH~MH npH4HH~ 
CHillmeHHR K03~~H4HeHTos 063 H3nY4eHiII~ c S~COKlIIMlII 3Ha4eHHAMH L 
Y Kn8ToK c Ae<1>et<TaM&-1 B C~CTeMe pertaoauaa AHK 120.21/. 

npOBeAeHH~e HaMH HccneAosaHVlR CBHAeTenbCTeY~T o TOM, 4TO 
5HonorH4eCKaR 3~~eKTHBHOCTb Vl3nY4eHHH c pa3H~MlII 3Ha4eH~RMlII L 
onpeAeJlReTCR enlllRHHeM ASYX $aKTopoB pa3nVl4HoH npHpoAbl: $1II3H4e
CKVlM ~aKTopoM, CBR3aHH~M c oco6eHHocTRMVI MHKpopacnpeAeneHHR 
3HeprHH H3nY4eHVlH B reHeTH4eCKH~ CTpYKTypax H BnHR~HM Ha a~
xOA nOBpemAeHH~, He penapHPyeM~x /nH60 TPYAHO penapHpyeM~X/ 

KneTKOH, H 6V10norH4eCKiIIM - COCTORHHeM reHOMa H 3$~eKTVlBHoCTb~ 

penapaqHoHH~X CVlCTeM. 
C Y4eTOM 3Toro npoeeAeM aHanVl3 ~onY4eHH~X HaMH AaHR~X c no

3HqHH MOAenH rlOHTepa - WynbUB, AonYCK~~eH 06pa30saHHe npVl 06
nY4eHHH nHWb OAHOTHnH~X AP AHK, H B paMKax pa3pa6oTaHH~X HaMlII 
MOAenbHblX npeACTaBneHlo1~, Y4l-1TblaalO~\I1X pa3tiylO npHpOAY ,oi AHK, 
B03HHKalO~HX npH ·y-ó6nY4eHl-1H H Ae~CTB\I11;J T~men~x HOHOB. Pe3ynb
TaTbI aHanH3a npl;JBeAe~b1 B cneAy~e~ pa60Te. . 

ASTOPbl Bblpa»<alOT õnar-onapaocr s Y.36AaH se nOMO~b nplr'l npoae
AeH~H 3KcnepHMeHTOB. 
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