
C006Dt8HHR 
06'b8AMH8HHOfO 

MHCTHTYT8 
RABPHbiX 

MCCJBAOBBHMI 
AY6Ha 

P19-85-193 

M.r.AHocosa, M.H.EoHeB, ~.C.~aBHAKOB, 

Bj·1.~aHMJJOB , T .~.KapsHra, 

R.A.MeJJbHHKOBa, ID.B.TapaH 

0 CllOHTAHHOM YPOBHE ~ArA 
B RJ130rEHHOH KYRbTYPE E.coli Kl2(A)r 
B CJ1RbHO OCRABREHHOM 

MArHJ1THOM fiORE 3EMRJ1 

1985 



.. 
HSY4eHa cnOHTaHHaR $aronpoAYK~HR B nHsoreHHoH KynbType 

E.coli KI2(A)1 B ycnoBHRX nepHOAH4ecKoro KynbTHBHpOBaHHR B lKHA
KOH 'nHTaTenbHoH cpeAe OAHospeMeHHO S ASYX YCTaHOSKax. B nepsoH 
MarHHTHoe none SeMnH IMnsl 6~no ocna6neHo AO 106 pas. npH 3TOM 
MarHHTHoe non~ SHYTPH 3KpaHa, OfiycnoBneHHoe ero oCTaT04HoH Ha
MarHH4eHHocTb~, COCTasnRno 0,5-2,0 HT S AHanaSOHe 4aCTOT 
2'10 4 - 2'10-1 r~. 'Bo STOPOH YCTaHoBKe, cnYlKa~eH KOHTpOneM, 
Mns OCTaBanaCb 6es HSMeHeHHH. YCTaHosneHo, 4TO S ycnOBHRx CHnb

AlIOCOBa M. r.H )(p. HO ocna6neHHoro MnS Ha6n~AaeTcR AocTosepHoe YMeHbWeHHe npoAYKo CnOHl'ttHJlOIl ~HH $ara nHsoreHHblMH 6aKTepHRMI1.ypO!He
mara !J ••• OCHOSHOH ~enb~ HaWHX HccneAOeaHHH RsnRnOCb HSY4eHHe snHRHHR
1'I9-85-193. CHnbHO ocna6neHHoro MnS Ha cnoHTaHHY~ $aronpoAYK~H~ B pacT~eHI985. 

nHsoreHHoH CTpYKType E.coli KI2(A)t. 
B csoeH paGoTe M~ HaAeRnHcb nonY4HTb OTBeT~ Ha cneAY~He 

sonpocbI: 
11 BapbHpyeT nH cnOHTaHHblH yposeHb $ara S 3KpaHe H KOHTpone 

OTO AHR KO AH~; 
21 CBRSaH~ nH 3TH BapHa~HH C HSMeHeHHeM MnS so speMeHH S ne

PHOA nposeAeHHR 3KcnepHMeHTa; 
31 KaK HSMeHReTCR oG~ee KOnl14eCTBO Cso60AHoro $ara B nHSO

reHHOH KynbType s CHnbHO ocna6neHHoM Mns no cpaSHeHH~ C KOHT
poneM; 

41 KaK HSMeHReTCR 06~ee KOnl14eCTSO oaKTepHH S Tex lKe ycno
SHRX. 

no nOSOAY SOSMOlKHOCTH TaKHX snHRHHH B~CKa3b1Ba~TCR AOCTaT04HO 
npOTHsope4HSble CYlKAeHHR, a 3KcnepHMeHTanbHble pe3ynbTaT~, KaK 

S/npaSHno, HMe~T nnoxy~ socnpOH3S0AI1MOCTb /1- . 
. u, N 6PaHee HaMH B npeAsapHTenbHOI1 cepHH 3KcnepHMeHTOS ,rAe ~no 

Hcnonb30BaHO ocna6neHHe MnS AO 10 6 pas, 6~nH nonY4eHbI YKasaHHR 
Ha YMeHbweHHe $aronpoAYK~HH Y nH30reHHblX 6aKTepHH E.coli KI2(A)f 
S 3KpaHe no cpaSHeHH~ c KOHTponeM. 

HacToR~aR pa60Ta npeAcTasnReT c060H 60nee AeTanbHoe Hccne
AosaHHe. 

HAT EPMJlbl H METO,llbl 

AnR ocna6neHHR Mna HcnonbsOsancR MarHHTHblHv 3KpaH 151 . B ~HnHHA-
pH4ecKoH nonOCTH AHaMeTpOM 12 eM H AnHHoH 20 CM Mns ocnafinRnocb 
AO 10 6 pa3. KOHTponbHaR YCTaHoBKa, aHanorH4HaR no KOHCTpyK~HH, 

'.~ 

6~na pacnonolKeHa PRAOM. 

@ 0f5I.eAR""....... HJlCTII'l'Y'I' Jr,AepBYlt BCC.JI~OJU.BBA JUGaa, 1985. 
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B pa60Te HCnOnb~OaanHCb ~~~He WTaMMW: E.coli K12(A)' , 
nH30reHHW~ no ~ry A. He aACO~Hp~H~ ero Ha caoe~ noaepXHOCTH, 
~yacTaHTenbHwA K CTpenTOMH~HHY; E.coli C, ~yaCTaHTenbHW~ K ~a
ry A. YCTO~~Haw~ K CTpenTOMH~HHY /500 eA. B 1 Mn cpeAw/. AnR 
KynbTHaHpOBaHHR 6aKTepH~ HcnonbsoaanHCb *HAKaR MHHHManbHaR 
CPeAa H9 H 6ynboH flYPHR, a AnR THTpoaaHHR ~ara - arap H/8~ 
flHsoreHHwe 6aKTepHH HHKy6HposanH a CTeKnRHHWX KynbTHsaTopax. 
B MarHHTHOM 3KpaHe H B KOHTponbHo~ YCTaHoaKe sanpaBnRnOCb 
no 5 KynbTHsaTopoa OAHospeMeHHO. TePMOCTaTHposaHHe 3THX KynbTH
aaTopoa OC~eCTBnRnOCb C nOM~bO OAHoro ynbTpaTepMOcTaTa.B pa
60~eM 06~eMe KynbTHsaTopoB nOAAep*HaanaCb TeMnepaTypa 37+0,1°C. 
A3pa~HR H nepeMeWHaaHHe oc~eCTanRnHCb nYTeM npoAyaa cTePHnb
Horo B03Ayxa. CKOPOCTb npOAysa COCTaBnRna 10 n/~. B Te~eHHe 
3KcnepHMeHTa KynbTHBaTOpw He BWHHManHCb HS YCTaHoaOK. 3a60p 
np06 npoaOAHnH C nOM~bO wnaHrOB. OnpeAeneHHe ~ero ~Hcna 6aK
TepHA npOHSBOAHnH C nOM~bO ¢oT03neKTpH4eCKoro KanopHMeTpa 
~3KH 56.· . 

KonH~eCTBO ca060AHoro ~ara B pacTy~e~ nHsoreHHOH KynbType 
onpeAenRnH c,nOM~bO cTpenToMH~HHOBOH MeToAHKH /7/• 

np~e. ~eM Ha~aTb OCHoaHO~ 3KcnepHMeHT, MW y6eAHnHcba HAeH
TH4HOCTH TepMOCTaTHpOBaHHR H a3pa~HH KynbTHaaTopOB, HaxOAR~HXCR 

B 3KpaHe H B KOHTponbHoH yCTaHOBKe. 
KynbTHBaTopw HsaneKnH HS YCTaHOBOK H pacnonO*HnH PRAOM. Eme

AHeaHO B Te4eHHe nRTH AHeH onpeAenRnH THTP cao60AHoro ~ara /KO
nH4eCTBO ca060AHoro ~ara a 1 Mn cpeAw/ cpasy nocne Toro, KaK 
KynbTHBaTOpw 6wnH saceRH~ 6aKTepHRMH,4TO npOHSBOAHnOCb acerAa 
B 18 4 MOCKOBCKoro BpeMeHH H nocne Tpex- H weCTH4aCOBOH HHKY
6a~HH. AnR weCTH4aCOBO~ HHKyqa~HH onpeAenR~H TaKme H 06~ee 4HC
no ~aKTepHH. npOBepKa Ha HAeHTH4HOCTbHcnonbSOBaHHWX B 3Kcne
pHMeHTe KynbTHBaTopOB nOKasana, 4TO OHH He OTnH4aOTCR HH no 
4Hcny ca060AHoro ~ara, HH no 06uteMY KonH4ecTBY 6aKTepHH, onpe
AenReMwx C nOMo~bo ~3K. Y6eAHaWHCb B HAeHTH4HOCTH KynbTHBaTo
pOB, MW Ha4anH OCHOBHOH 3KcnepHMeHT, KOTOPWH npoxoAHn C 8 MapTa 
no 9 anpenR 1984 rOAa C 18 AO 24 4 MOCKOBCKO~O BpeMeHH. 

PE3YflbTATbi H 06CYll.l\HIHE 

Ha pHc.1 npeACTaBneHW cpeAHHe SHa4eHHR THTpa cB06oAHoro ~ra 
a nHsoreHHO~ KynbType B 3KpaHe Ds H KOHTponbHoH yCTaHOBKe Dk 
nocne Tpex- H wecTH4acoBoH HHKy6a~HH. BHAHO, 4TO THTP ~ara a pa
cTy~eH nHsoreHHo~ KynbType BapbHpyeT, npH4eM AnR wecTH4acoao~ 
np06w aapHa~HH 60nee BwpameHW, cpeAH HHX 4eTKO BWAenROTCR TPH 
aenH4HHW n k /9.16 H 27 MapTa/. B 3TH AHH B 3KpaHe TaK"<e Ha6m
AanOCb YBenH4eHHe ~aronpOAYK~HH. CneAyeT OTMeTHTb, 4TO a6conOT
Hoe sHa4eHHe pasHH~W M~y n s H n k B 3TH AHH 6wno MaKCHManbHWM. 
.l\aHHwe AnR 3THX Tpex "nHKoBwx" AHeH CBeAeHW B OTAenbHYO Ta6nH~y. 
OCTanbHWe BenH4HHW nk H DS 6wnH pacnpeAeneHW no HopManbHOMY saKOHY. 
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AnR 60nee HarnRAHorO npeACTaaneHHR nonY4eHHWX pesynbTaToa Ha 
~Hc.2 H 3 AaHW norapH~MW OTHoweHHR n~AlB AnR Tpex- H weCTH4aco
BoA HHKy6a~HH. CPeAHHe SHa4eHHR THTpa ~ara BO Bce AHH 3KcnepH
MeHTa AnR Tpex4acoBoA np06w 6wnH paBHW: B 3KpaHe /1,32+0,02/.106 

B 1 Mn, a B KOHTpone - /1,41+0,02/' 10 6 B 1 Mn. PasHocTb Me*AY 
cpeAHHMH AOCTOBepHaR npH P ~-0,01. B cnY4ae weCTH4acoaoA np06w 
cpeAHHe SHa4eHHR 6wnH paaHW: B 3KpaHe /3,73+0,06/.106 a 1 Mn, 
a B KOHTpone - /4,73~0,07/. 10 6 B 1 Mn. PasHOcTb Me*AY CpeAHHMH 
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AOCTOBepHa~ npl1 p~O,OOl. Ha pl1c.2 11 3 TaK~e BI1AHO, 4TO C yse
nl14eHI1eM BpeMeHI1 I1HKy6a~1111 paaHocTb Me~AY cpeAHHMI1 aHa4eHI1~MI1 
TI1Tpa CS06QAHOrO $ara BoapaCTaeT. TaK, nocne TpeX4aCOBO~ I1HKY
6a~1111 3Ta paaHOCTb OTHOCI1TenbHO KOHTpon~ COCTaBn~na /6+1/%, 
a nocne WeCTI14aCOBO~ I1HKy6a~1111 - /21~0,6/%. 3Aecb cneAyeT OT
MeTI1Tb, 4TOD k-D npeACTaBn~eT pa3HOCTb np0113BeAeHI1~ 411cna I1Ha 
AY~l1posaHHWX KneTOK Ha cpeAH~ ypo~a~HocTb $ara 113 OAHO~ KneT
KI1 s KOHTpone 11 B 3KpaHe. TaK KaK MW He 113Mep~nl1 3TI1 Benl14l1Hbl, 
TO OTKPWTWM OCTaeTC~ sonpoc - sa C4eT 4ero npOI1CXOAI1T YMeHbwe
Hl1e ~aronpOAYK~1111 B Cl1nbHO ocna6neHHOM MnS. 

Benl14l1HaDk' xapaKTepl1ay~a~ cnOHTaHHW~ yposeHb ~aronpoAYK~1111 
B nl1aOreHHo~ KynbType aa nepl10A C 8.03.84 no 09.04.84, I1SMeH~
naCb 60nee 4eM Ha nop~AOK /CM. pl1c.l/. TaKl1e Bapl1a~1111 MW Ha6n~
Aanl1 11 paHee/7/

. 04eBI1AHO, 3TO CB~aaHO C Bnl1~Hl1eM paaHo06pasHwx 
BHeWHI1X $aKTOpOB, KOTopwe onpeAen~~T ~113110nor114eCKOe COCTO~Hl1e 
6aKTepl1anbHO~ KynbTYpw. Cl1nbHa~ np~Ma~ Koppen~~I1~ Me~y nil. 11 Ds 
/0,85+0,10/ An~ Tpex4acoso~ np06w 11 /0,77+0,12/ An~ WeCTI14aCO
BO~ --YKaawBa~T Ha TO, 4TO MarHI1THOe none-SeMnl1 ~Bn~eTC~ OAHI1M 
l1a ~aKTopOB BHeWHe~ cpeAW, onpeAen~~~l1x cnOHTaHHW~ ypOBeHb ~aro

TatS~a 

106MJ1-1,naTa 

n. Dk (nil. -n. ) Ink " 

I 9.03.84 I0, 70~0, 10 13, 1D!,O, 10 0, 18~0,04 

16.03.84 20,30~2,10 64,40~7,60 O,68~0,09 

27.03.84 1 1 , OD!,O , 80 51 ,80~5,1O O,79~0,05 

181 
swe" AHI1 C I1HAeKCaMI1 reOMarHI1THO~ aKTI1SHOCTI1 C p, Ap 11 Kp 
nOKa3ano OTCYTCTSl1e KaKO~-nI160 CB~al1 Me~y HI1MI1. 

06iqee KOnl14eCTBO KneTOK B nl1aOreHHO~ KynbType, onpeAenReMoe 
no OnTI14eCKO~ nnOTHOCTI1 6110Maccw, AnR WeCTI14aCOSO~ np06w He 
paanl14anOCb S KOHTpone 11 S 3KpaHe B npeAenax OWI16KI1 I1cnonbaye
Moro MeToAa . 

B aaKn~4eHl1e MomHO CKaaaTb cneAy~ee: 

1. B Cl1nbHO ocna6neHHoM Mns OTMe4eHO YMeHbweHl1e 06~eH ~aro
npOAyK~1111 S pacT~e~ nl1aOreHHo~ KynbType, KOTopoe yBenl1411saeTcR 
CO speMeHeM I1HKy6a~1111 OT 6% nocne Tpex4acoBo~ I1HKy6a~1111 AO 21% 
nocne WeCTI14aCoBo~. 

2. B OTAenbHwe AHI1 3KCnepl1MeHTa Ha6n~Aanocb peSKoe YBenl14e
Hl1e ~aronpoAYK~1111 B pacTy~e~ nl1aOreHHo~ KynbType B KOHTponbHo~ 
YCTaHOBKe. B 3TI1 AHI1 3KpaH ocna6nRn ~aronpoAYK~I1~ B nl1aOreHHo~ 
KynbType OT 18 AO 79%. 

3. B Cl1nbHO ocna6neHHOM MnS He 06HapymeHO l1aMeHeHI1~ 06~ero 
411cna 6aKTepl1anbHWX KneTOK no cpaBHeHI1~ C KOHTponeM. 

4. Mell<AY Bapl1a~I1RMI1 TI1Tpa $ara nil. 11 I1HAeKCaMI1 reOMarHI1THO~ 
aKTI1BHOCTI1 C p ,Ap 11 Kp AocToBepHo~ CTaTI1CTI14eCKO~ CS~SI1 He 06
HapymeHO. 

] 
ABTOPW BWpall<a~T rny60KY~ npl1aHaTenbHOCTb npo~. B.H.KoporoAI1

HY aa nOCTO~HHoe BHI1MaHl1e K AaHHo~ pa60Te, MHor0411cneHHbie 06cym
AeHI1~ 11 aaMe4aHI1~, a TaK~e B.H.606pOBY aa npeAOCTaBneHl1e re~l1
SI14eCKI1X AaHHWX. 
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nPMHMMaeT~R nQAnM~Ka Ha npenPMHTW M ~oa&.eKMR 06~AMMeHHOrO MH~TMTYTa 
RAepHWX H~~neAOaaHMM. 

Y~TaHoaneHa ~ne,q)'llllllaR ~TOMMO~TIo noAnM~KM Ha 12 "CJll(ea Ha MaAa_R 0111". 
alCJ1DloIaR nepeClol.nKY. no OTAenloKWM TeMaTM"~KHM KaTerOPMRM: 

HHJlEKC TEHATMKA UeHa f'IOAI'IK~1IM 
H8 rOA 

1. 3KCnePHHeKTanioHaR tMaMKa aw~OKMX 3HePrMA 10 p. 80 KOn. 

2. leopeTH..cKaR tMaMKa a~OKMX 3HeprHM 17 P. 80 KOn. 

3. 3K~nepMMeHTanIoHaR HeATpoHHaR tHaMKa " p. 80 1«00. 

IJ. TeopeTMIoI~KaR ..aMKa HMaKMX 3HeprMM 8 P. 80 ICOn. 

5. MaTeMaTHKa 	 IJ P. 80 1«00. 

6. IIAeptlaR cneKTpoeKOnHR M DBAHOX_R " P. 80 ICOn. 

7. ....sHKa TR.eIWX MOHOR 	 2 p. 85 Kon. 

8. KDworeHHKa 	 3 P. 85 Kon. 

9. YCKOPHTenM 	 7 p. 80 KOn. 

10. AaT0H8TH.saI(MR 06pa60TKM 3KCneDHMeHTanloWWX 
AB_X 7 p. 80 KOn. 

11 • ~~~IIHTenIoHaR MaTeMaTHKa H TeXHMKa 6 p. 80 Kon. 

12. XH-.tR 	 P. 70 Kon. 

13. TeXHHKa $H.sH..CKoro 3K~nePHMeHTa 8 p. 80 KOn. 

IIJ. M~cne,qoaaHHR Taej)AWX Ten H .HAKOCT~ 


RAep_H MeTOAaMM P. 70 1«00. 


15. 3K~nepHMeHTanIoHaR .H.sHKa RAepHWx peaKI(HA 

nPM HH.sKMX 3HeprHRX P. 50 ICOn. 


16. jIoSHMeTPHII H tHa..Ka aaua,..T.. 	 P. 90 1«00. 

17. TeODHR KOHAeH~MDOaaHHoro ~OCTOR"HR 6 P. 80 ICOn. 

18. 	 M~nanloaoaaHHe peaynloTaToa H MeTOAOB 
• YHAaMeHTanIoHWX ....s....CKHX H~cneAO..HMA 2 p. 35 "on• 
B ~.....,..x 06nacTRx KayKM H TeXHHK.. 

19. 5MoIPMa.."a 	 P. 20 Kon. 

BQAnM~Ka ~T 6wTIo oeopMIIeHa ~ ~ro "CRl(a TeK,.ero rOAa. 

no B~eM BonpacaM OOOPMneHMR nQAnI4CK.. ~neAyeT 06paua,aTloclI a MSAaTenlocKMA 
oTAen OMIIM no aApe~y: 101000 HocKBa, rna.noIolTaMnT, n/R 79. 



8 06"beAHHeHHOM HHCTHTyTe RAe"PHbiX HCCJleAOBaHHH Ha"'aJl 
BbiXOAHTb c6opHHK "Kpam1eue coo6UieHu.R OHJ/11". 8 HeM 
6YAYT nOMe~aTbCR CTaTbH, COAep*a~He OpHrHHaJlbHble Hay"'Hble, 
Hay"'HO-TeXHH"'eCKHe, MeTOAH"'eCKHe H npHKJ1aAHble pesyJlbTaTbl, 
Tpe6y10111He Cpo"'HOH ny6nHKai.IHH, 6YAY"'H "'aCTbiO 11C~eHHH 
OHRW•, CTaTbltl, aoweAWHe a c6opHHK, HMeiOT, KaK H APYrHe 
H3AaHHR OHRH, cTaTyc ~HI.IHaJlbHbiX ny6nHKai.IH.:t. 

C6opHHK 11KpaTKHe coo6~eHHR --()HJIW 1 ' 6yAeT BbiXOAHTb 
peryJlRPHO, 

The Joint Institute for Nuclear Research begins publi
shing a collection of papers entitled JINR Rapid Communi
cations which is a section of the JINR Communications 
and is intended for the accelerated publication of impor
tant results on the following subjects: 

Physics of elementary particles and atomic nuclei. 
Theoretical physics. 
Experimental techniques and methods~ 
Accelerators. 
Cryogenics . 
Computing mathematics and methods -. 
Solid state physics. Liquids. 
Theory of condenced matter. 
Applied researches. 

Being a part of the JINR Communications, the articles 
of new collection like all other publications of 
the Joint Institute for Nuclear Research have the status 
of official publications. 

JINR Rapid Communications wi 11 be issued regularly. 

.... 

AHocoBa M.r. H AP· P19-85-193 
0 CnOHTaHHOM ypOBHe ~araB nH3oreHHOH KynbType E.coli K12(A)r 
B CHnbHO ocna6neHHOM none 3eMnH 

H3yqeHa CnOHTaHHaH ~arorrpOAYK~HH B nH30reHHOH KynbType 
E.coli K12(A)r B ycnoBHHX nepHOAH~ecKoro KynbTHBHPOBaHHH 
B ~AKOH nHTaTenbHOH CpeAe OAHOBpeMeHHO B AByx YCTaHOBKaX. 
B nepBOH MarHHTHOe none 3eMnH /MTI3/ 6hlnO ocna6neHo AO 10 6 pa3 
MarHHTHOe none BHYTPH 3KpaHa, o6ycnoBneHHOe ero OCTaTO~HOH 
HaMarHH~eHHOCTbiD, COCTaBnHnO 0,5-2,0 HT B AHana30He ~aCTOT 
2 •10 4 -2 ·JO-l r~. Bo BTOpOH yCTaHOBKe, Cnyxc~eii KOHTponeM, 
Mll3 OCTaBanOCb 6e3 H3MeHeHHH, YcTaHOBneHO, ~TO B ycnOBHHX 
CHnbHO ocna6neHHOrO MTI3 Ha6niDAaeTCH AOCTOBepHOe YMeHbWeHHe 
npOAYK~HH ~ara nH30reHHbiMH 6aKTepHHMH. 

Pa6oTa BhlnOnHeHa B na6opaTOpHH HAePHhiX npo6neM OHRH. 
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Anosova M.G. et al. P19-85-I93 
On Phage Spontaneous Level in E.Coli KI2(A)r 
in Earth#s Strongly Weakened Field 

E.coli KI2(A)r spontaneous phage production in liquid 
nutrient medium in two mountings has been studied simulta
neously. In the first mounting the geomagnetic field (GF) 
was weakened by 106 times. The remanent magnetism into the 
screen was 0.5-2.0 nT on the frequency interval 2·10 4-
2·10-1 Hz. In the second mounting used for control GF was 
not changed. It was established that under the conditions 
of weakened GF, the confidence decrease of the carried 
phage production is observed. 

The investigation has been performed at the Laboratory 
of Nuclear Problems, JINR . 
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