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B lmcromnee BpeMR npoBO,llHTci J\moro' Ilccne,nomumii no BJIIIHHIIIO Mam,~ ,no3 

ofinyqenirn. Onii nocBxmeHbi pa3HbiM cpenoMeHaM II nopoii BczymiroT B KIDK)'meecH 

npornsopeqne. llpii rum.1m:3e pernCTpiipyeMLIX 3cpcpeKToB na.n:o yqecTn, qTo Mbi 

IIMeeM ,neno KIDK.ZU>lli pa3 c .nBYMH-TPeWI naii6onee 3HaqnMJ>IMII npn ,naHnoii 

MOmHOCTH ,no3bi II ,no3e nponeccaMII [1,2]. ITonyqenhi ,naHHble no crnMy.liHIJ.IIII 

MmornqecKOH aKTHBHOCTH [3,4], a,n:anrnBHOMY OTBe'fY [1], BniXo.ny XA KJieToK 

[5,6]. 

Alrropbi ,I{aiiHOH p~60Thl CTaBHT CBOeH 3a,n:aqeii CBH3aTb aHOMaJibHbiH MIIT03 KJieTOK 

IIOCJie o6nyqeHIDI ,!{030H CJiafiOH MOIIJ.HOCTII II IIX a,n:arrTIIBHbiH OTBeT .. ,l:Vui 3TOll UeJIII 

6niJIH IICIIOJib30BaHbi CeMeHa ropoxa C HII3KHM II BbiCOKIIM ypOBHHMII ecTe~;BeHH~ro 
MYTHPOBaHIDI. 3nl · ,nBa rnrra ceMHH 6nmii rronyqenbl II3 o,nnoii rrapTIIII ceMHH rrpii 

pa3HbiX pe)l(llMax xpaneHIDI. 

MA TEPMAJThl H METO):(HKA 

B onbiThi 6biJill B3HTJ>I ceMena ropoxa (copT ITemornKa, 'HeMqii~OBC~ii-817, 
ypo)Kllli 1996 r.), noJI)"ieiin~>Ie · oT npocp. r.A. ,[(e6enoro (HHI1,CX, HeM~HOBKa, 
PocciDI). CeMena Tioro copm HMeK>T 6ypyro oipacKy. EimiiiiCIIOJJb30B~bi ~eMe~a c 

HH3KIIM: u BbiCOKHM ypoBHHMH ecTeCTBennoro MYTIIpOBaHIDI. HmKHH ypoBeHb 
. ~ \' '', 

MYTHPOBaHHH B KOHTPOJie cooTBeTCT.BYeT xpaHeHIIIO ceMHH npii nonn:lKeHHOH 

TeMIIep~zype'3-4°C II ~liJKHOCTH 13-14 Ofo (T~OH pe:lKIIM XpaHeHIIH CIIOC06CTByeT 

xoporneMY npopaCiaHHIO). BMcoiGiii ypoBeHn MYTIIpoBaHIDI cooTBeTCTBYeT 

xpaHeHHIO IIpii nOBbiiiieHHOH TeMnepazype (25°C) II BJia:lKHOCTH 10%. llepe,n 

OnbiTaMH B mo60M cnyqae CeMeHa ~OBO,nHJIII ,!{0 BJia:lKHOCTII 16% [7]. 

CeMen'a o6nyqanu: ~°Co, ycTaHOBKa E-37, ,no3a ~ 7 c!p) rrp~ proHniX MomnocTxx 

,no3bl (ar 0.3 c!p/q ,no 19.1 c!p/q). Haqano ofinyqeHIIH coarra,n:ano c naqanoM 

naMaqJIB~. IIoene nepiio,na naMa~HBaHHH (24 ti) ceM~ua rrpopamnaann rrpii 25°C_ 

II KopernKH (npHMepuo no 20 na BapuaiiT) cpnKcupoaann B anemyKcycnoM crrupTe 

(3:1). BpeMeHHhle ,naBJieHhle nperrapaThi oKparnuBann ancroopceiiHOM. B rronoBnue 

1 Ot.n.ea::,:::·~;.~-1 1\ timl'JT ·I 
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cewm oripe.nemum KOJIH'IeCTBO KneTOK B npo<Pll3e, MCTa<lJll3e, aua<Pll3e· II Teno<lJll3e, a 

TaiOKe MIITOT~'IeCKIIii II~,neKc (MI1). B ~THX JKe npenapaTax auanH3Hponanunce aua

Teno<lJll3HLie KneTKII II yqJITDmanii .nomo KneTO.K c a6eppal{IIHMH xpoMoc,oM (XA): 

Bnmemmii xpoMam,nHLie H xpoMoCOM~Die_ MOC'fDI, _<PparMe~ITDI .• lJaCTL ceM.HH. nocne 
137 . 

nepHo.na HaMaqJIBaHH.H ofinyqanii BTOpHqJIO ( . Cs, ycTaHOBKa "Cne-r", ocTpa.H ,no3a 

50 fp), .IllliiHCcne.non~ a.nanmnuoro OTB~a (AO). AO onpe.nemmn noXA no roil: )Ke 
p' • ;: \ • • 

cxeMe. TiepnLiil: MIIT03 onpe.nemmH no ,nnHH:e KopernKa (30±3)MM. He npopocrnHe 
' ', ·,- . . . 

CeMeHa II KOpeiiiKJI C ,ne<iJeKTaMH oTfipaCLIBanH. 

ELm npone.neu aHanH3 pacnpe.neneuHil: no . HHAHBH,nyanLHLIM nOKll3aTen.HM 

pacTeHIIll .,nn.H BCeX DapHaHTOB OIILITa, U 6LIJIO IIOKll3aFIO, ~0 OHII IIO)l'IHH.HIOTC.H 

cTaTHC~Ke llyaccoua. CTaTHCTH'IeCKHii auanH3 rrpono,nHnii c HcnonL~onaHHeM 

rraKCTa CTamcTH'IeCKIIX rrporpaMM SIGMA PLOT .nn.H PC c yqeroM napHa6enLHOCTH 

H3yqaeMLIX nOKll3aTeneil: ITO pacTeHH.HM. 

PE3YJihTAThl 11 OECY)l{):{EHI1E 

EcreCTBCHHLiii ypoBeHL XA y ropoxa. KaK II3BecTHo,yponeHL _ecTeCTneuuoro 
. ' . ·;· '·· . ' -; 

MYTHpOBaHH.H B nepBH'IHbiX KOpeiiiKaX 6o60BLIX onpe,nen.HCTC.H ayTOMyTareHHblMII 
. "-· . ., ' ,,,· ' . 

nemecTBaMII KOJKYpLI [8,9] H ycnoBH.HMH xpaueHH.H. Cpe,nHHii yponeHL ecTeCTneuuoro " ' . . . . . ' .-.~ . ' >. . . - .• 

MYTHP?~aHH.H npH pll3HLIX peJKHMax BllaJKHOCTH H TervmepazypDI ,naH B m6n.1. 

lloBLIIIIeHIIe ecTecTneuuoro ypoBH.H XA 6Lmo BDI3BaHo nonDirneuuoil: 
. ; '· 

TeMnepazypoil: xpaHeHH.H (25 °C) [10) n HH3KOil: BllaJKHOCTLIO ceM.HH [11]. MDI 

HafiliiO,nann )lHHaMHKY MYTHpOBaHH.H KneTOK rrpn pll3HbiX cpoKaX <iJHKCal{HH (1.'~6n .. 1, 

pnc.l,A). _11 npH HII3KOM, H rrpH BDICOKOM ypOBH.HX MYTHpOBaHII.H HMeeT _M(:CTO .. _, . ' 

. nonDirnenHe ecTecTneuuoro ypoBH.H XA rrpll: 6orree no3,nunx cpoKax <PHKCal{nH. 3To 

06b.HCH.HCTC.H aYTOMYTareHHDIMH CBOHCTBaMH KOJKYpbi CeM.HH. I13BeCTHO, ~0 KOJKYpa ... . 
6ofiOBbiX · co,nepJKHT <iJeHOllbHbie COe)lHHeHH.H, Bbl3biBaiOIIIHe . ~ B KOpernKax 

pacTeunil: [12]. llpH HII3KOM yponue MYTHPOBaHII.H cpoKH npoxoJK,neHII.H rrepnoro 

MHT03a MeHLllie, '!eM npH BbiCOKOM. 
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Ta6JlHU3 I. lJHCJJO'KJieTOK C a6eppaUHliMII B nepBOM MIIT03e B MepHCTeMe Kopel!IKOB npOpOCTKOB 

ropoxa B KOIITpOJie C HII3KIIM II BbiCOKIIM ypOBHJIMII MYTIIpOBaHIIJI II np11 06JIY'IeHHII B ,l{03e 

7 Clp np11 pa3HbiX cpoKax !jJHKCaUIIII 

Bap11aHT lJI!CJIO CpoK H1yqeuo lJI!CJIO KJICTOK C a6epp3UIIl!MII, % 
:, 

paCTeHIIH !jJHKCaUIIII aHa!jla3 see O,l{IIHO'IHI.Ie MOCTbl 

a6eppaUIIH !jlparneHTLI 

-
K1 8 36 qac 806 3.9±0:8 2.0±0.4 1.9±0:5 

5 48 qac 617 6.2±1.3 2.7±0.5 3.5±0.8 

K2'' 9 42 718 7.2±0.8 5.0±1.21 2.2±0.7 

8 '46 61r 9.7±1.4 6.1±1.9 3.6±1· 

14 52 IJ34 10.8±1.7 }.3±l.J 3.5±0.7 

6 64 600 21.8±2.0 16.3±1.5 5.5±1:1; 

0.3c1p/qac 12 42 932 7.1±1.3 5.6±1.3 1.5±0.9 

14 46 1515 8.4±0.6 4.3±0.6 4.2±0.5 

1.2c1p/qac 7 42 564 3.1±0.7 1.9±0.6 1.2±0.3 

4 46 332 9.8±1.0 6.7±0.4 3.2±0.7 

4 52 400 7.8±1.9 4.5±1.0 3.3±1.3 

19.1c1p/q 9 52 649 10.9±1.1 8.7±2.6 2.0±0.5 

II 64 443 24.6±2.8 17.6±0.3 7.0±1.7 

TionDirnenHe ypoBH.H eCTeCTBeuuoro MYTHponaHH.H rrpoHCXO.nHT 3a cqeT Kne-r,oK c 

<iJparueHTaMII, KOTOpble 6LIJIH 3a<lJIIKCHpOBaHbl B 6orree n03,nHHe CpOirn. llo,no6HyiO 

KapTHHY Ha6JIIO,nanH Ha KneTKaX llHM<iJOl\IITOB: IIOCJie ofinyqe~H.H KOJIH'IeCTBO KneTOK .. 
C <lJparMeHTaMII II )llll{eHTpiiKaMH B03paCTan0 Ha n03,nHIIX CpOKax <lJIIKCal{IIH [13 ). . ,, - . 

3aBHCHMOCTL M~OTH'ICCKOrO HUACKCa H <lJal MHT~Ja OT ~OID;HOCTH J];OJLI, llpii 

ofinyqeHllll B J];03e 7 cfp BpeM.H IlpOXOJK,neHH.H rrepBOrO MllT03a COKpamaeTC.H, . 
oco6enuo npH MOID;HOCT.HX ,no3DI 0.3-1.2 cfp/q. B STIIX cnyqa.Hx npoHCXOAHT 

·' 

yneJIJiqeune qJICna ,nemiiiUiXC.H KneTOK 3a C'ICT .norrii KneTOK B npo<lJll3e B paHHne 

cp~KII (ra6n.2). llpn Mom;uoCTH ,no3DI 19.1 crp/q_ npoiicxo,nnT c.nnnr nepnoro 

MHT03a KneTOK K n03,nHllM CpOKaM. 
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MIITOTH'IeCKaH aKTIIBHOCTL B 3TOM ~llallll30He MOIIIHOCTII ~03bl TalOKe MeHHeTCH. 

B Ta6n.2 ~aHbi MaKCHMaJihime H cpe~nee 3Ha'IeHHH MHTOTH'IecKoro un~eKca B 

KIDK,liOM BapHaHTe OllbiTa.' ITo '3THM TIOKaJaTeJIHM MOIIIHOcTb ~o3k ~0.3 cfp/q 

neMHOrO yrneTaeT .. MIITOTIIlJeCKJIO aKTIIBHOCTb KneTOK, • J a ~O~HodTb ll03bl 

1.2 cfp/q - yneniNIIBaeT. MomnocTb noJhi 19:1 cfp/q 'cuk~aeT MHT~mqecKyro 
ai.."TllBHOCTb. 

3aBIICUMOCTb KOJIH'leCTBa KJICTOK . C a6eppaQJUIMU OT BpeMCIUI CjlllKC3QHH 

npe~CTalinena ua pHc. 1. Bo ncex cnyqaax ua6monaercH yBeJIHtJeuue 'liiC.f1a KneTOK c 

a6eppaUHHMH np11 yBenuqenHn cpoKa lf>nKcauHu. Mo)I(HO cpaJy OTMeTHTb HHJKHH 

TIOcrOHHilhiH ypoBeHb MOCTOB n· KOppeJIHQHIO OOIIIero KOJIH'IeCTBa KneTOK C 

afieppaQHJi:Mn C KOJIHtJeCTBOM KneTOK C lf>parMeHTaMH (TaOJI.1 ). 

Puc. I. 
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Cpox cJmKcaunn', 'I 

Bbixon XA KneTox ropoxa c BhiCOKHM yponneM ecTecTBemH>ro' MYfHpo.8anHll n xonTpo!ie 11 noCJie 

o6n)'!eHHll B JlOJe 7 cfp- np11 pa311LJX cpoxax !f!Hxcaunn. A - KOIITponL; E - MomnoCTL Jl03bl 

0.3 fp/'1; B - MomnocTb AOJhl 1.2 cfp/q; r- MOlllHOCTb J:I03bl 19.1 cfp/q; e ~ nee a6eppauHH; 

1!1 - !flparMeHTbl; ,. • MOCTbl H !flparMCHTbl. 
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Ta6nnua 2. MIITOTII'!eCKllll 3KTHB~OCTb Kn~OK H ¢a3bl MHTO~a IIOCJJ~ _o6~)"1eiuUI B Jl03e 7 cfp npH 

p33HbiX tpOKax ljJHKC3UHH 

Mom-

HOCTb 

Jl03bl, 

cfp/q 

KOHTpOJ!b 

0.3 

1.2 

19.1 

CpoK 

!flnxcaunn, 

'I 

42 

46 

52 

64 

52 

64 

42 

46 

52 

42 

46 

411CJIO 

KneTOK 

4479 

3128 

14892 

6402 

9336 

11195 

4286 

4478 

4370 

9336 

11195 

' -;- MHTOTII'!CCKIIli IIHllCKC llljl33bl MHT033,% 

npocjJaJa 

2.2±0.22 

2.8±0.25 

3.5±0.16 

3.7±0.18 

2.8±0.36 

2.5±0.14 

2.5±0.11 

4.7±0.28 

32±0.84 

2.9±0.32 

3.8±0.24 

1.3±0.17 

1±0.21 

1.8±0.18 

1.7±0.12 

1.5±0.36 

0.8±0.11 

1.5±0.17 

1.3±0.28 

1.2±0.25 

1.2±0.09 

1.3±0.13 

0.8±0.11 

0.7±0.04 

1.2±0.1 I 

0.95±0.1 I 

0.8±0.23 

0.4±0.71 

1.1±0.14 

0.8±0.11 

0.9±0.37 

0.8±0.04 

'0.9±0.07 

0.2±0.03 

0.2±0.08 

0.2±0.04 

0,2±0.05 

0.2±0.01 

0.2±0.02 

0.1±0.03 

0.2±0.06 

0.2±0.08 

0.1±0.02 

0.2±0.03 

MH 

4.4±0.28 

4.7±0.31 

6.6±0.33 

6.5±0.35 

5.4±0.46 

3.8±0.25 

5.1±0.31 

6.8±0.28 

5.5±1.6 

5.0±0.27 

6.1±0.24 

KaK IIJBeCTHo, nocne~HIIMH m:-rynaiOT B MHTOJ naHMenee )!(HJHecnoco6ubie 

KneTKH [14]; necymue 6oJibiiiee lJHCJIO noBpe)l()lemiii [15, 16]. Mo)I(HO 

npe~nOJIO)I{IITb, liTO' XA B rpynne KneTOK, 3aqmKCHpOB~HHbiX B K<JH-ri>one 'qepe3 64 

qaca- nocne ofinyqeumi npH MOIIIHOCTHX ~OJhi 0.3 cfp/q H 1.2 cfp/q, 6hiJIH 

qacTIIlJHO OTpenapHpOBaHbi,' H 3Tli KneTKH y)l(e C MeHbiiiiiMH llOBpe)ImeimHMII 

BCT)'nunu B MHTOJ B 6onee paunHp cpoKH. Hanpornn, npu o6ny<lenHH c ~omuoCTbiO 

~OJhi 19.1cfp/q· npoHJOIIIJIO ynenHtJeuue lJHCJia XA, Kompbie c~BHnynu MHTOJ 

KneTOK K 6onee noJ~HHM • cpoKaM. 11:mecnm, 'ITO npaKTHtJeCKH y ncex 

3yKapHOTHtJecKnx' KneTOK B PeJYJihTaTe o6ny.JenHH npoHcxo~HT c~nur G2• ' 3ToT 

C~Bllr COOTBeTCTBYeT ypOBHIO 3KCnpecCHII B G2 MIITOTHtJeCKHX UIIKnliHOB ~ 6eJIKOB, 

KOHTpOJIHPYIOIIIHX UHKn KneTKH, ll 3aBUCIIT OT ~03bl o6nytJeHHH [13]: -

5 



B KOHTpone c BbiCOKHM ypoBneM MYTHpoBanmr npn no3.nnux cpoKax qmKcau;nu 
''!': ;.,;.. ,· .. J ' •• 

3aperHCTpHpOBaHO npHMCpHO 35% KJICTOK OT HX o6mero_KOJIH~CCTBa C a6eppau;miMH. 

ITocMOTpHM, llTO c 3THMH.KJieTKaMH npowcxo.Uninpn~-MOlltHOCT.~Jl03bl 0.3 H 1.2 Ctp/ti. 

BcTynnenue KJieTOK B MHT03 npoH30liiJIO paHbllle: npu 0.3 cfp/'1 ono npmnoliiJio c 42 

;~-~46 qaco~, a ~pu 1.2 cf~/'1.- c 42 .no 52~a_coB . .[{o~-~eToK c XA TaK:.Ke cHH3Hnach. 

... B CJiy<la~ 0.3 cfp/'1 B. nonym!UHH HaXO.l(HTCH 70 % KJICTOK C: a6eppaUHHMH OT HX 

KonutiecTBa B Kmirpone, a B cnyqae 1.2 cfp/'1 - TOJibKO 50 %. To )I(C Mbi su.nnM 

I{a puc. 2, r.ne npe.ncTaBJieHa 3aBUCUMOCTb KOJIH'ICCTBaKJieTOK C XA OT MOIUHOCTH .1(03bl. 

Ilpn . MOIUHOCTH .1(03bl O.J cfp/'1 npOUCHT a6eppaHTHbiX KJICTOK CHH3HJIC51 Ha 32 %, 

anpn 1.2 cfp/'1 - na 47 %. _ 

· B , uccne.noBannax [17] noKa3aHo, 'ITO B npouecce HaMa'IHBaH!m 

pa.l(HOlJYBCTBHTCJibHOCTb CCMHH YBCJIH'IHBaeTCH nponopu;HOHaTibiiO BpCMCHH 

n:!Ma•IIIBann5!. B narrmx onbiTaX o6nyqenne B .no3e 7 cfp coBrra.nano c na'lanOM 

H~M~'I~BaHIIH, If CCMCHa, o6nyqaBliiHCC51 C . MOIUHOCTblO .1(03bl 0.3 cfp/'1, 3KC

IIOHHp0BaTJHCb 24 'I (1 rp.).; 1.2 cfp/'1 - 6 'I (2 rp.).; 19.1 cfp/'1 - 22 MIIH (3 rp.). 
' " ' . ! ~ ' . . ' . -· ' • 

Hau6onee pa.niiO'IYBCTBIITCJibHbiMH If3 HHX 51BJI51IOTC51 TC, KOTOpblC o6Jiy<iaTJHCh 24 qaca. 

Bhixo.n XA B ceMenax, o6nyqennhiX 3a 24 qaca (0.3. cfp['I) n 6 qacoB (1.2 cfp/'1) 
,.. ·•· .;. • , ·'' I(· t :, , . .·, , 

aHaTIOI1:l'ICH ( 17]. B 3THX .nsyx rpynrrax CCMHH, Ha.l(O llOJiaraTb, OCHOBHYIO pOllb nrpaeT 
•• ~ • • • • ( ' • • • ~ • • ' • • :' ·, ' • • • ~ • • • ) J ' • .'< ; . ; ! : • : : ' • • ; 

BpCMH HaMaqnBaHHH, KOTOpOe B ,!(aHHhiX OllbiTaX o6paTHO rrpOIIOpUHOHaTJhHO MOIUHOCTH 
.•.• ;- ,l ' .• : ·' •• ::· ' ' . " ' - • ' ·-

.1(03~1 o6nyq~1IHH- PenapauHH, no,Bpe)l{.l(ennii B 3TIIX _rpynrrax .nena~T _KoJm'leCTBO a6ep-
... ,. • ci i > · ' . ' ' 

panp~b~~ _KJieToK HH)I(e KOHTponhnoro, ypo~enh XA B Ka)l(.l(OH H3 3Tnx rpynn 6y.neT .. --~· . . •, ' . ' ' ' . " . . . 
3aBHCCTb OT BpCMCHH HaMa'IHBaHHH. B rpynne CCMHH, 06JiytiCHHhiX npn MOII(l!OCTH .1(03bl . .. . '. ; ' ' . . .· .. ; .. ; . . . . .. 
19.1 cfpl'l pa.nno'lysCTBHTCJihHOCTb eme MCHbme, _n ypoBenh XA nocne o6nyqenna 

J • i···· ... ' .. " ; . " 

.noJI)KeH 6hi 6biTb. eme ~n)l(e. 0):(HaKo_ ypo_BeHb XA B03poc J_Ia.n cnonTaHHhiM ypo~neM 

XA, n Mhi na6nm.uaeM npHMYJO 3aBHCIIMOCTh OT_MOIII.HOCTII .noJbi o6nyqenna (piic. 2). 
! ·.• • '·_-. . -· ,, • ' ' • .. ·: : _, , ... _. .. , ·' 

:~h-0 03H~'IaCT, 'ITO IIpOH30IIIJIO BKll!O'I!?HHC .npyrofi CIICTCMhl, penapaUHH, 3aBHCJ!mefi 

OT MOmHOCTH .1(03bl. 
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Moll{nocTo JI03M, cfp/"-

Pnc.2 3anncHMOCTb BbiXO)Ia XA KJJeToK ropoxa c BbiCOKIIM yponueM ecrecTBeHIJOro MyrlfpoBaHII.H 

npH o6nyqeHim B )IOJe 7 cfp OT MOmHOCTII A03bl. 0- BCe a6eppaUIJH; IJa- <j:JparMei!TI>I; A - MOCTI>I 

c <j:JparnemaMn. 

ABTOpbl [18) na61I!O.l(aJIH nepeXO.l( OT 3ilBHC»meli OT MOmHOCTH .1(03bl HH.l(YKUHH 6-

THoryannn-pe3HCTCHTHbiX MyTaHTOB 

"6e30IIIH60'IHOH CHCTCMC penapaUHH 11 

B KJICTKax KHTaHCKOfO XOM51'1Ka K 

rrpn yMeHbiiiCHHII MomnocTn .no3bi y-

o6Jiy'ICHH51 B o6JiaCTH O'ICHb MaJibiX .£(03 (0.4-40 Mfp/'1). 

A.IJ.anTIIBHLIU OTBeT KJICTOK. ,ll;JIH 3THX )I(C CCMHH 6r.111 IICCJIC.l(OBaH a.nanTHBHbiH 

OTBeT rro Bhixo.ny XA. MomnocTr. .no3hi 1.2 cfph u B 3TOM cnyqae »Bnnacb 

KpiiTH'ICCKOH: np11 3TOif MOmHOCTH .1(03bi na6JIIO,!(aCTC51 3a.l(Cp:lKKa MHT03U II pOCT 

'IHCJia KJICTOK c <flparMeHTaMH (Ta6n.3). Ona COOTBeTCTByeT MaKCHMYMY BI>Ixo.na XA, 

B cpaBHCHHH C 60JibiiiCH Ii MCHbiiiCH MOmHOCTblO .1(03bl, BKJIIO'IaH o6Jiy'ICHHblll B 

ocrpoli .no3e KOHTponb (pnc.3). Mo~no CKa3aTb, 'l~o 3<fJ<fleKT CTHMYJI»UIIH rrpn MaJibiX 

.l(03ax npe.l(BapnTCJibHOro 06JIY'ICHII51 COOTBCTCTBYCT HaH60JihiiiCMY IIOBpe)l(.l(aromeMy 

.neilcTBHIO nonu3upyiOmeil pa.nn~unn npH nocne.nyiomeM o6ny'leHnn B ocrpoii .no3e. 

Bo3MO)I(HO TaK:lKe, 'ITO cnoco6nocTb K a.nanTnBHOMY OTBCTY KJICTOK conpa)l(eHa c 

BKJIIO'ICHHCM HH,[(YUH6CJibHOH CHCTCMbl penapaUHH B 06JiaCTII 1.2 cfp/'1, H, TaK )I(C, 

KaK 3<fl<fleKT B 3TOM .nnana3one .no3, yBemi'InBaCTca npn poCTe MomnocTH .no3r.I 

npC.l(BapHTCJibHOrO 06JIY'ICHH51. 
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3TOT cpaKT rOBOpliT 06 OTIIOCIITCJibHOCTH llOH.IITII.II 
11
CTHMYIDIUII.II·npn 06JIY'lCHIIII", 

Ha qro 6bmo YKa3aHO TaK)l(e B pa6oTe [19]. 

Ta6JIHU3 3. qHCJIO KJieTOK C a6epp3UIDIMH B nepBOM MHT03e B MepUCTeMe npopOCTKOB ropoxa np11 

o6nyqemm a ,no3e 7 crp 11 noaTOpHoM o6nyqen1111 a ,no3e 50 rp np11 p33Hhlx cpoKax 

<jlnKC3lUIH 

BapnaHT q!ICJIO CpoK H3yqeno q!ICJIO KJieTOK C a6eppauiD1MII, o/o 

paCTeHIIH !}JIIKC3UIIII, ana<jlaJ see <jlparMeiiThl MOCTbl 

·' a6eppaUIIII 'I 

K 6 46 269 52.7±7.4 20.2±1.9 32.5±9.2 

5 52 144 63.4±6.0 33.7±3.7 29.7±4.5 

12 64 537 63.8±2.9 32.9±3.5 30.9±2.5 

0.3crp/q 7 42 700 53.6±3.2 29.9±2.4 25.6±3.2 

7 46 673 57.8±2.5 28.0±2.7 27.9±2.0 

10 52 636 60.9±3.9 31.5±2.0 26.7±2.4 

II 64 934 61.7±2.9 38.5±1.8 23.2±1.5 

1.2crp/q 7 46 264 47.8±5.1 27.0±5.2 20.8±3.4 

6 52 151 64.4±5.8 36.1±5.7 28:2±3.2 

16 64 1092 68.4±2.8 41.3±2.8 27.1±1.5 

19.Icrp/q 7 42 331 47.1±3.0 22.6±3.9 24.6±4.2 

9 46 803 49.3±2.2 28.8±1.9 20.6±2.4 

6 52 600 60.0±4.5 30.8±2.8 29.1±3.8 

2 64 104 40.5±4.8 21.6±2.6 18.9±2.2 
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· 'so'rp. np11Be11~~~b' p~3YJI.hTaTbl '4-x onhnoi/ Onh,ji,,' oT 26a~peJillll 10 iiKmll 6hllin si.nionHeHM; 

na CeMena'x c li'H:iKHM' yposneM Myriiposaimll. Onhi'rbl oT' 22 HKJnll II' I 'Cel1Tll6p~ Bhllionneilhl 

na ceMenax c BhiCOKilM yposneM MympoBaHHll. 
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26.04 

10.06 

'22.07 

' 1.09 

0 

''A 

~ 

D 

0 

i ~ b. 
t:)'' 

II 
•'.' 

• 
;:;i: •• ''"j! 

• 
·I 

PacCMOTpHM Hll)!(HIO!O KpHBy!O, llOJlY'ICIIHYJO 110 TOll' )!(C CXCMC '.llJI.II 'CCM.IIH' C 

HH3KHM ypoBneM XA. KaK BH.UHo, AO ysemi•mBaeTc.ll .c pocToM MomiiocTH; .uo3hi. 

To•IKa MOIIUIOCTH .U03hi 1.2 cfp/q ue Bbl.llCJl.HeTcll. O.unaKo BH.UHO. •no 6orrhllla.H 

pa,llliO'IYBCTBHTeJihHOCTh KJICTOK npHBO,lliiT K 60JlhiiiCH BCJIII'll!HC a,llallTIIBHOro OTBCTa 

KJICTOK. 3TO H3XO,lliiTC.H B COfJI3CIIll C llOJIY'ICHHbiMH ,ll3HHhiMH 0 TOM, 'ITO ,llC!pCKTHh!C . 
110 CHCTCMC penapaUHH KJICTKH HMCJOT MCHhlliYIO BCJIH'IHIIY 3,!13nTHBHOro OTBCTa [20). 
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Ha ocHOBaHIIII 3TIIX ,naHHhiX MO)KHO c.nenaTh cne.nyroiUHe BhiBO.l(hi: 

I. MomHoCTh .noJhi I.2 cip/q s .naHHhiX onhrrax HBJI.steTCH TOt{KOii rrepexo.na H3 

o6naCTII pa.nHaUHOHHoro ropMeJIIca B o6naCTh np.srMoii 3aBIICIIMOCTII Bhixo.na XA OT 

MOJUHOCTII .l(03hl o6nyqeHIIH; 

2. AO OTCYTCTBYeT s o6naCTII pa.nHaUIIOHHOii . CTIIMyn.srUIIH. Ha1160Jihiiiee 

CTIIMYJIIIpyromee .neiiCTBIIe o6nyqeHIIH COOTBeTCTBYeT 

nospe)K.l(aromeMy .neiiCTBIIIO rrosTopHoro o6nytteHH.sr; 

3. AO 6onhiiie y pa.nuope311CTeHTHhiX ceM.srH. 

Haii60JibllleMy 

B IICCJie.l(OBaHIIHX [21] Bhl.l(BJiraeTCH rHllOTeJa, t{TO pa,nllaUJIOHHaH CTII~YJIHUIIH y 

paCTeHIIii rrpo11cxo,n11T Ja ctteT penorryJIHUIIII KJieTOK. Ecn11 Mhi sepHeMcH OIIHTh K 

JaBIICIIMOCTH BhiXO.l(a KJieTOK C a6eppaUIIHMII OT CpOKOB lPIIKCaUIIII, TO YBII.l(IIM, 'ITO 

IIpll ,no6asJieHIIII IIpo6y)K.l(eHHhiX IIOKOHIUIIXCH KJieTOK K TeM, KOTOpble IIpe,nCTaBJieHbl 
' ·,, 

Ha puc.I.A, rrpo1130H.l(eT yMeHhiiieHIIe cpe.nHero 3HatteHIIH BhiXo.na XA u yseJIIItteHHe 

.nucrrepc1111 3Toro pacrrpe.neneHIIH. 31-o 03HattaeT, qTo rrocne • o6nyqeHHH rrp11 

MOIUHOCTHX .l(03hl 0.3 II 1.2 cip/q . (p11c.l; fi,B) Mhi .l(OJI)KHhi 6hiJIII 6bi lPHKCHpOBaTh 

rrepBblll MIIT03 H IIpll 64 ttacax. 0,nHaKO 3TOro HeT, II Mhl MO)KeM CKaJaTh, 'ITO 

mrroTe3a perrorryJIHUHII 6e3 yqeTa perrapau1111 KJieTOK He rrpoxo.n11T. Ilo3TOMY 

HaH60Jiee IIO.l(XO.l(HIUIIMII .l(JIH OIIIICaHIIH HaiiiiiX ,l(aHHhiX HBJIHIOTCH MO.l(eJIH HH.l(YKUIIII 

perrapauu11 [22,23] . 

. AsTOphi Bhipa)KaiOT 6oJihiiiYIO 6naro.napHOCTh seeM, KTO rro.n.nep)Kan 3TY pa6ozy B 

rrepiiO.l( pa3pa60TKH MeTO.l(IIKII H 06Cy)K.l(eHIIH. 
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Koporo)lHHa B.·JI. u.up. 
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KJieTOK Me~HCTC~bl KOpclllKOB ~popOcTKoB ropo_?ta , 
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.a6eppaUHliMH (XA). 8· anatjJaJax. nepooro MHTO.Ja KJieTOI! 

o6.~y'leHHll B Jl03e 7 Ctp no OiJOHM KpHTepHliM H3~.110Jl3C 
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K.orogodinirv.t. eta!.. .. .'. . • 
Influtnce of Low-Dose Gamma-R.ay Irradiation on Mitosi 

of Me_i:is(ematic Cells ~f Pea Rootlet.s. - .. " . 
. ' . . -~- ' ~· ,. . . '· ', . ·,, 

.. :: Pea seeds (Pisutit ~mtiva) were exposed to ganuna irradi 
'~(fromo.J·~Gy/h'to J9.1. cGy/h). The beginning ·of irradia 

After th~. ir;adiation a fractio~' of the seeds' was i;.;.adiat• 
'' to. 'exat~ine the' adaptive· response, After' 24. hours' of so~ 

and rootles w~re fixed: Mitotic' index and the number of ce 
,. mitosis ari'apha~es of the meristeJnatic cells ofrootles wen 
: by the above criteria, the rndiation liormesis wa~ identifit 
d~aging effect and ~ecrease' in th~ mitoti~ activity were ( 

-' response is be iter el<pressed (by the analysis of CA). When I 
the CA level is higher and tha adaptive respo~se is bette 

• ' •• '·\ •• - '<. ' •• 

· humidity" • ; 

. The in~~stigation h~s. been pclfon'ned at' the! Divisio~ 
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