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( c' . ' . 

PeayllbTaTbl 11CC11eAOBaHHH MyrareHHOro Ae,HCT811A 11311YYeHl1H C pa3HOH 

1111HeHHOH. nepeAaYeH :3Heprn11 · (nn3) Ha KJleTKl1 '. Escherichia _coli [1,2], 
. . . -

Salmonella tiphymurium [3] 11 cnopbl Bacillus subtllls (4) CB11AeTellbCTBYIOT o 
• • •, \ ' ,. - 'l,. I '- ~ • 

CYJ..UeCTBeHHblX pa3/111411AX ' B 3aKOHOMepHOCTAX MyrareHHblX .. sct>ct>eKTOB . ,. ' . 

·0611yYeH11A 6aicrep11a11bHb1x KJleTOK 11 cnop. noKaaa.Ho, YTO np11 y-0611yYeH1111 
I ~, ' 

11 AeHCTBl111 ycKopeHHblX TA)J(eJlblX 110HOB 3aBl1Cl1MOCTl1 YaCTOTbf MYTl1pOBaHi-1A· · 
' ' . . . . ~., ' ·, . . . '' . . 

KJleTOK E.coli 11 S.tiphymurium OT A03bl 'o6nyYeHl1A 11MelOT 1111HeHHO-
. ' . 

KBaApar~.YHblH Bl1A. 8 TO )Ke BpeMA . np11 o6nyYeHl111; cnop B.subtilis 
,. I 

Ha611toAatoTCA 1111HeHHble A030Bble 3aBl1C11MOCTVJ MYTareHe3a yi1. 
3aBl1Cl1~0CTl-1' 'ornoc11re11bHOH 611o~ornYecKoH . acj>cj>eKTVJBHocrn (063) 

11311y4eHVIH OT 11X Jln3. no KP.VITePVIIO 11HAYKL!VIVI MYTaL-ll1H y. KJleTOK E.coli 11 
' . ' . ' . . -

_s. typhimurium OnVICblBatoTCA Kl)VIBblMVI c JlOKallbHblM MaKCVlr,.lYMOM [ 1-3], a 

npVI o6nyYeHVIVI cnop B.subti/is· K03cf>cj>V11..111eHTbl 063 ~H)J(eJlblX aapA)J(eHHblX 
, I •. 

YaCTVJL! MeHbWe ) [4]. 3HaYVITellbHble _OTl1114VIA B ,,38KOHOMepHocrnx 

11HAYLIVIPOBaH~oro t10HV13Vlp'yto.~i-1M11 11a11yYeH11AMV1 MyrnreHeaa Bbl~BllAJOTCA VI 

y penapa1..1~0HHO-AecfJV1L1VITHblX WTaMMOB 6aKTepVIH Eco/i i.,, cnop B:subtili~ 

. [2, 4]. 8 CBA3VI C 3TVIM ~~3HVIKaeT Bonp6c, 06yc11os11eHbl /1~ Ha611toA~8~ble 

. pa311Vl4~A B 11HAYLIVIPOBaHHOM P8AV1a1..111ei1 _MyTareHeae··y 6aKrep11i1 E.coli. 11 

cn6p B.subtilis cnopoBblM ' cocrnAH11eM KJleTOK 11V160 VIHAYLll1POBaHHbli1 

MYT81..1110HHbli1 ~pouecc_ B sererarnBHblX KJlerKax cnopo6paayKJJ..Ul1X 6aKTe'p11i1 

TalOKe oniwiaeTCA OT KJleTOK E.coli. C yYernM arnro:HaMVI 6b111a nocrnsneHa. . . " ·. ' ' . 

3aAaYa 113Y411tb 38KOHOMepHOCTVJ . MYTareHHorci Aei1crs'11A' 110Hl1311PY~W.VIX. 
'.' / . . .. ' . '', . -. ' 

Vl311YY,eHVl"1 C pa3H0"1 nn3 Ha BereTaTVJBfible KJleTKVJ'B,subtilis. 

MATEPlr1Anbl lr1 METOAbl 

8 , pa6ore. VICnOJlb30BaHbl ClleAYIOJ..UVle WrnMMbl KJleTOK Bacillus 'subtilis 
. \ -._... · .. '.· ' . 

AVIKoro rnna: B5168 (his A, trp C2) 11 HA, 101 (his, met, leu), ·no11yYeHHb11:111a. 
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· • Ko1111eK1..u.111 IIIHCTVJTYTa 061..UeH reHeTVJKl1 PAH (MocKsa) 11 IIIHCTVJTYTa KOCM11YecKOH 

611011~n111 11 MeA111..111Hb1 (Kenbtt, ct>Pr). P,nA aKc~ep11~eHrns ~b1~a1..U11san11 HOYHbl; 
~· " ' ' ' . ·: . ' ' ._ • . 

KY~b'fYpb1 np1-1 37~ C a NB-cpeAe (n11rare11bHb1i1 6ynb6H · "Difeo" 8 ~. NaCl 4. r ·Ha . 
' . , / . 

.. 1 11 ·. A11c;11111111pos;HHOH. · BOAb;) ·-AO . crn1..1110HapHOH . cj>a~bi • ( 108 
· KJleToK/Mn). 

. .. . ' • ,,. ·. . , . . i • -- • 

CycneH3~IO KJl8TOK OTMblBa1111 .. 11 pecycneHA11POB~Jll1 B 6yct>epHOM_ pacrno'pe 
- , \ ·~ 

.. cneAYtoJ..Uero i::ocrnsa: 0,01 M NaHP04, 0:01 · M Na2HP04; 0,2 M NaCl. 
.. I . • . ., . ' . 

B. a1<cnep~MeHfax. c y~'o611yYeH11eM _ 11cn·o11b30Ba1111 11ci-~iiH11K 137 Cs. c 
l -~ • . \ '' ,, . ' - . • • •· . ', ~· . ·, '.· . , • . ,· I - . • 

M_OJ..UHOCTbto-A03bl ~ 24 fp/M1,1H; 0611yYeH11e KJ1eT<?YHb1x cycrieHa111i1 nposo:0.111f11· s 
'CTeKJlA~f-i~IX. npo61t1pKax 'np11 re;.,n'eparype 4° C. riocne o6nyYeH~A' KJleTOY~ble . 

• . - • • .: :· ·•· • _ _.. ( .• ' . ! • ' ' . 

cycneH3Vlltl AeCATVJKparno KOHL1eHTj:mposa11V1 0 • _nYTeM 1..teHTpV1cj>yrnposaHV1A VI 

· pac_cesanVI Ha <iawKVI neTp111 c MVIHVIManbHOH rnepAOH nVITaTellbHOH cpeAOH · 
. • •. I • 

CnV1L(ai1aeHa [5]. 
·-.. -~. -~- ' 

06nyYeH~~ yc:KopeHHblMIA l10H9-MJ,1 ·rem1A ocyJ..UeCTBJlA/1111 Ha· YCKOpVITene I 

TA)l(eJlblX VIOHoa'. Ya200 06~eAV1.HeHHOro VIHC:TVJTYfa A,a,epHblX. IIICClleAOBa"HVlltl ' 
·,/ ;, , ' • . »• . • • . ' I •- • - • 

... · . ( r.Ay6Ha).' YYIATbJBaA Mallblltl ripo6er ;A)J(enblX aapA)!(eHHblX 4aCTVII..I C SHepr11~i .. 

:5: 10 M~B/HYKJlOH a· ~e~ecrne; ·~eTKVI ~6nyYallVI :Ha noB~~XHOCTVI fl~epHblX: 

'/ 

- ': ' ' - • ' •• • \_, ✓• • 

'ct>1-111~Tpos,:(AV1aMeTp nop • 0.5 Mi<M); noMeu.taA < 1-1~ "Ha:· rioAJio)J(J<y. 113 3% 
- . \ ~. ~- . " - :..- - . ' ' . '' - - . - -,_- : 

MVIHVIManbHoro arapa. l'y10HV1TOpV1posaH1-1e ny~Ka :rn)J(~b1x · Yacrnu ocyJ..Uec'rBf1A11VI • 

C l-1~n~llb30Ba~IAeM · npOXOAHOJ. '~03A~WH0"1 ~OHVl~~l..lVIOHHOltl KaMepb~. Ha _ 

YCTaHOBKe '7feHOM"._. (6): '06nyYeHHbl~ , o6pa3l..lbl. nOMeJ..Ua1111 B CTeKJlAHHble 
. ·.-<. . '·... ..• . ' ' ' ·. . ... . . ' . '. :_· .. ' : . .. 

cj>naKOHbl C ct>occt>aTHblM 6ycj>epoM, B KOTOPOM,pecycneHAVIPOBallVI KJl8TKVI nYTe_M 
. . . . . .. ·'' I • 

BCTPAXl1BaHVIA c.~, noMOW,blO _, BC:TpAXVIBaT~J,lA '.'Vcirtex". • nocne' 3TOrO Kl10TKVI 
1 , , / • .. t _ •' · - I 

paccesa11V1 Ha YaWKIII neTp11, KaK VI · np111 y-0611yYeHVIVI. MYTaHTHble KOllOHHIA 
.•. .: ', ... • • ' , ,' : • _,; ~- •• /·-· ~ ' :.. • .,.·~-'. ,-__ • 'S -l ~ 

. nOACYVITblBa/111 Yepea72 4 VIHKY68l..llAVI npVI TeMneparype37°C. 'Aim onpeAelleHVIA 

Bbl)KVIBaeMOCTVI KJleTOK . a111t1KBOTbl . noche COOTBeTCTBYIOJ..Uero ... pa3BeAeHIA_A 

_ noMeJ..UanVI Ha u{:_arap. i<o110HV111 _nOACYVJTbJsa11111 . nocne 15 · Y V1Hi<y6a1..1V1V1 npVI 

.0: TeMnepaType 37°C, 

Cnopbl nonyYanVI · nYTeM' ,BblCeBa. KJleTOK. Ha YaWKH . C TBepAoi,i - . . . . . ~ . 
·cnopyllAl.-lVIOHHOltl~•CpeP,0~/(4] ~1 'Bblpau._i11saHIAA, 'lllx· :B ~?YOHi-1!=)_:64 4 .npVI 

ll~5,;iG!iticJ;i~t:~_\•. - -
•3: 



. ·,, 

;! 

.,,_, . - . /. ·. ;.. ,, . -. . . ' ' . ' , 

T~1i11neparype 37°C .. 3aTeM KJJem-1 CMb1sa111,1· cpoccj)aTHblM 6ycpepoM III no_.r:isepram1 

TeMneparypHOH . o6pa60TKe -·B-Te4eHllle 15 MI/IH np~:C 80°C.~ nocne 
. ' 

COOTBeTCTBYIOLUero pa3BeAeHl/l51 ·o6pa3U.bl nOABepranH 66ny4eHI/IIO . 
~ - . . . . . ~ - , ' ' 

. ' Yacrnry HHAYU.IIIPOBaHHblX . Myrau.111£1' (M) ou.eHIIIBaJll/l c_ornacHO [7], 

111cn_onb3Y51 cne.a.y10LUY10 cj)opMyny: 

/ ' M== (m:mo)/N, 

,rAe m - KOnlll4eCTBO his+ pesepTaHTO.B Ha 4aWKY nocne o6ny4eH11151; mo - 41/1Cn~. 

pesepTaliTOB Ha 4aWKe 6e3. o6ny4eHM51;· N - KOnlll4eCTBO BbDKl,1BWI/IX•KJleTOK Ha - ' . . . - . 

4aWKe..nocne 06ny4eHlll51. 
' ',,, ~ 

np111 .crnrncT~4ecKo'1. o6pa6oTKe iionyYeHHblX pesynbrnl'os sas111c111Mocrn 
'• ' ' - • ' 7 • ~ • _· • ,. 

4.clCTOTbl MyfripoB~Hi/151:KJJeTOK ( N~/N(D)i rii.e Nrii - KOnlll';leCTBO MyraHTos;-N:. 

KOnlll4eCTBO, Bbl)KI/IBWI/IX KJJeTOK) OT A03bl o6ny4eHi-151 · (D) annpOKCI/IMl/ll)OBan111 
·- / . 

c'reneH~o'1 111ri111 'n111He'1Ho~KBaAparn4H0'1 .. cj)yH1<U.111e'1, 111cnonb3Y51 CTaHAapTHblH 

CT8.TIIICTl/l4eCKI/IH ~STOA An51 Oml/lMlll3aU.~111 napaMEHPOB - ·:M~TOA Po~eH6poKa [1]. 

PE3YnbTATbl 1,1 06CY>KAEHHE 1,~-. 

,;._ Ha p~c. 1 ·. np111BeAeHbl A030Bble .. KJ:J_IIIBble Bbl)KI/IBaHJ,151 \ Ill . 4aCTOTa: 

Myr1,1poBaHl/l51 < BereTaTI/IBHblX KJ10TOK Ill cnop ·. ABYX 111cnonb30BaHHblX B 

3KCnep111MeHTaX WTaMMOB. f!.s~btilis AIIIKOro rnn~ npwy_-06ny~eH111111: KaK ~Q)KHO 

BIIIAeTb, "-4YBCTBIIITenbHOCTb BereTaTI/IBHblX- KJJeTOK K o6ny4eHIIIIO ·. CyLUeCTBeHHO 
. ' /' . •· ", 

.. sb1we no cpasHeH1-110 co cnc:ipaM111. 06pa1.Ua10T Ha ce651 BH111MaH111e pasn11141,151 s 

xapaKrnpe sas~c111Mocrn Nni/N(D)np111 06ny~eH111111 serel'ai-~BHblX KJ1eTOK 1-1 cinop.' 
' ,.. ' - . " . . 

nony_ 4eHHble AaHHble CBIIIAeTeflbCTBYIOT O TOM, _!lTO · An51 cnop: xapa1frepHa 
. . I . . . . . . . . 

m1He'1Ha51, a 'An51 sereTaTI/IBHblX KJJeTOK ~ ni1HeHHO-KBa,i:J,pan14HaSl 3aEIIIICI/IMOCTI/I :_ 

. ~;;~reHe3a: 'np111 ~o;ax 66ny4eHl/l51, coorneTCTBYIOLU~X 3Ha4e~lll51~ .·~ · 1 OQ fp; ·_ 

A03oBa51 sas111c111M.OCTb annpoKc111M111pyeTcS1 :n111i-Je'1Ho'1 <PYHKU.111e'1, a np111 ·6onee 

· BblCOK~x ~POBH51X ~03 - Kp111sa·51_6n~3~~ i< i<:~Aparn4~o'1 (p~c.2): 
'· .• 

.4 

1/;' 
Jl .. I 
:1 
~- ~ ' 

·,i 
.1 

i ' 

_/ 

~ 

AHanor1114HbJH xapaKTep · KPIIIBbJX coxpaH51EHC51 111 np111 Ae'1cTs111111· ycKopeHHbJX 
. . ' - . . . . . ' 

I/IOHOB ren11151 C nn3, paBHblMI/I 20, 40 1,1 80 K~B/MKM ( p111c;3 ). 3TO A38T:. 
, . . . . . . 

P111c. 1. 3aBIIICI/IMOCTI/I' BbJ)KI/IBaeMOCTl/l 111 ·. 

4aCTOTbJ.Myr111posaH11151 serern·+111sHbJX 

. KJJeTOK ( HA 101 - 1, 2; 8;·168 -·3, 4) Ill 
'. . . ' . ' . ' . . . : . ~ . 

cnop (HA 101 - 5,·6) Bacillus subtilis OT 

~03bl y-o6ny4eHlll51. 

no OCI/I a6CU.I/ICC - A03a,'rp; no OCI/I_. 

,OPAIIIHaT cn~sa - BbJ)KIIIBae1v1ocTb, %; no 

' OCI/I Op,D,IIIHaT cnpasa -·YaCTOTa 

MYTJ,1POB8Hlll51, Nm/N . X 1 o· 6-

,, / 

·100ja i'i-b--~i 

10 

1 

·5 

• I.· 

. 3 
...... 

··»··:·.·.··1· ,. .• >-.: . ; 

·z•/1. •~------.ii_:_. ,~kl<:<.· 
. . . ;! 

i2 ~: 

10 · 

8; 

6. 

4" 

2· 

o· 
~/, 0 · . 120 240 360. · 480:; . · 

..--
B03MO)KHQCTb . Bbl41/1Cnl/lTb . K03cj)cj)111u.111eHTbl 'oTH~CI/ITe~EHO~ 61,1onori-lYSCKOH 

3cj)cj)eKTi:-iBHC>CTI/I (063) T51~e½blX 3ap51)KeHHblX 4aCTI/IU.: Ka~:·oTHouleHl/le A03 y-
, __ ._\ ·, . ' . ' .. ' ' . ; . 

111snyYeH11151 111 ·J.10HOB · re~i,,51 np~. 0Ji111HaKoso'1 · YacToTe :Myr11posatt111S1. KJJeTOK: 
. i. - :_ : . • - . . . - r ~-. 

Koacpcp111iJ,111eHTbi: 063 4aCTI/IL(C yKa3aHHblMI/I 3Ha4eHl/l51MI/I nn3cooTBeTcTBeHHO. 

· · COCTaBn;IOT 1:8. ± . 0:2, -~ ,8 . ±. 0;2 111 1,2 ± 0, 1 .. 3aBl/l~~~OCTI/I '. ci63 OT. nna: , . , ,, ' . ','. ', - .. ' ,. ' . -~-:. . ! . ',' - ·,.... . '. 
. Bbl41/1CneH1;ible AJ]51 neTanbHOrO Ill MyrareHHOro acpcj)eKT0_!3. · o6ny4eHlll51 ' 

BererarnBHbJX KJJeTOK I B.subtilis, npi1BeAe'i-ib1 . Ha p111c.4: KaK MQ)KHQ' BHAeTb; B 

060111x cny4a51x 3Ha4eHl/l51 K03cj)cj)lll~l/leHTOB OS3 no ,yKa3aHHblM. KPIIITep11151M . ' , -- .. _ . ' . . . 

·o6ny4eHl/l51 ysenH4111Ba'IOTC51 C POCTOM ~n3, OAHaKO 3aBJ,1CI/IMOCTb, oTpa>KalOLJ.i,a51 

Myrare~Hb111 acj>cj)eiKT o6ny4eHJ,151, AOCTl/lraeT MaKCIIIMyMa np111 MeHbWl,'IX 3H34eHl/l51~ 

jjn3 no, cpasHeH1110 C neTanbHblM AeHCTB~e~. AeHCTBIIITeiib~O,' ecn111 3Ha4eHIIISl. 

063 no MyrareHHOMY a<t><t>~KTY o6ny4eHlll51 A~CrnralOT MaKCI/IMyMa 'np111 nn3 .,:, 
' -., . -. - . . . . - _ .. , [ 

,,,. 30 K:38/MKM (Lmax),. TO no 'JleTanbHOMy, AeHCTBI/IIO senlll4111Ha L,;:,ax•' np111MepHO . ' . ,. . ,, . / " .-

pai3Ha60 KaB/MKM. 

:< 

5 / 



· P1-1c. 2;·3ae1-1c1-1Mo~Tb ykcTOTblMYTL1POBaH1-151, 
·. ...._·_ -,. . . -

· eereTarnBHblX KJleTOK Bacillus subti/is 

, HA 101 ,OT A03bl Y~o6ny<ieHl-!Sl. 

no CCI-I a6cLi1-1cc .- A03a, rp; no OCl-1. ~

OPAI-IHaT-'- 4aCTOTa ~YTI-IPOBaHl-151, N~t N /x. 
·! - . ,·· . --- -. , ' . 

10~~ 

P11c. 3. 3aBL1CI-IMOCTb YaCTOTbl ... . ,, --
0My'r11poeaH1-1_51 _KJleTOK Bacillus subtiiis ·. 

· HA1 O 1 or A03bJ o6ny.'.ieH~51 y~KBaHTaM~-:- · 
,.,_--,. , , . . ., / . ~ ) ~ ; ' . ·- . . ·- --

~(1) 1-11-!0HaMI-! relll-151.C p83HOH J1(13 . . ... . . 

(2 - 20 K38/MKM; }::a _40 K38/MKtv;; 

_4 -JS K3B/M~M).~ · ... 

· no OCl-1 a6cu,~cc - A03a, rp; no C>Cl-1 
•• ✓ 

- OPAI-IH_aT - 4aCTOTa MYTI-IPOBaHl-151;· 

Nm/ N X 10- 6 

-: 

4 

-~ 

2 

·1 , -·•1··. 
.~ . ·.• 

72 120 

10 
·-a-•·· .... :.• ·. y. Si/ __ · . . 

lov 
/,~~+ 

Jjj'.t/+ . 

TaKI-IM .. !)?Pa30M, . MyrareHHO_e ~ AeHCTBl-!e. _ 1-13Jly4e_HI-IH . c• .pa3HOH .• Jln3 _Ha-· 

sereTaTliBHble ~em1 B.subtilis xapaKTep1-13yeTCfl 'CJl~AYIOLLU;.,·Ml-1 oco6eHHOCTHMI-I: 
• .' ".( ! ' ' • ' . . • . ' ,- - • • • ../ • • -· ~ 

BO-nepBblX,. A030Bb1e· KP~1Bble MYTareHe3a HMelOT "m1HeHHO~KBc1AParn4Hbllf Bl-IA;·. 
~ . . ' - . . . ' ' ' - .' .,__ -~' . 

. ', 

nns , 1-13ny4eHi1H; · · .. e:i-perb111x; - .. 053,. · rn)J(eJ1b1x 3ap~)J(eHHb1x ·,. · Yacrnu, 
c nn,s :,; 30 KaB/MKM eo3pacraeT; e-YernepTbIx, Ha6J110AaeTcS1 CABL-ir 11.1a~c1-1MyMa 

. 3aBl-!CI-IMOCrn' 068(J1nsr A/l51: ,MyrareHH~IX acpcpeKTOB . 06Jly4eHl-!51 B ci6JlaCTb 
•· I . , . . . ·~ 
MeHbWI-IX · . 3Ha4eHl-!H · • nns no cpaeHeH1-110 C · JleTaJlbHblM ,o.eACTBl-!eM .. 

I, .- ·· .. •.··· . ,., ' , ~.·. 

·i . . ConOCTaBJ1eH1-1e 3TI-IX pe3yJlbTaTOB C paHee nOJlyYeHHblML1 AaHHblMl-1 Ha KlleTKax 
.I ,< .· . . • ' ', . . . , • • . •. . ·. . , ' , 

E.co/j[1,2] i.1 S.tiphymurium [3] no3BOJlHeT,3aMernTb, -~TO aaKOHOMepHocn1 

-.'f 
I 

.! :_ 
, ) ., 
_; ·t ,,\ 

I. 
i 

l 

i.1YTareHHOf0 Ae~CTBl-151 ~3JlyYem1A. C pa3HblML~ cp1-!31-!4eCKI-IMI-I xapaciep~CrnKaMH , .... , . - : . , .. ·. ' - ·- .• . ,,,- ·, . ~ . ' · . 

• Ha."'.""BerernrnBHble J<JleTKl-1 /B.subtilis, ~aKTepl'iw E.coli 1-1 .S.tiphymurit.im' .· 

aHaJlOrH4Hbl. \: 

Ka'it 113BeCTHO, .. Jlt1HeHHO-KBc1APaTi,,4HblH, xapaKTep KPI-IBblX MY,:areHe3a y 
KlleTOK E.c~li /'s.~i~hy~uriu,;;:.CB51~bJ~ae;~~: c': peani13~~~e~ A:~yx ~ilaBHbl~ 

Mei<aHL13MOB, onpeAeJ151IOW,11X JlHHeHHblH -~. ~;eneHHOH KOMnOHeHTbl 

MyrareHe3~- • J111HeAHb1A . KOMnoHeHT , aae1-1c1-1Mocrn N~iN(D), · no~BI-IAH~-mM/ 
, ' ~ ~ . ' .. ' ' - ' 

~ ' C ;_ S ,• •• -'. • \ ' '< ' • / :,• •- 1 •• •- , • •· ... 

, CB513aH. c, nospe)J(AeHl-151MH, KClTOpble 3aKpenJl51IOT_C51 B · npou,ecce KOHCTI-IT)'TI-IBHOl-1_ 

penapau,1-11-1 i,i~'i:, B npou,ecce penJ11-1Kau,i-11-1"):lHK> Ksa.riparn4HbiA Y48.CTOK' Kl)HBO~ 
~_ .... - :_· ,_--: .. '. -~•.\' :·:·.:.·•.•-·._ \.,·:, ,·\:.':.:.~· ~ ........ -· .:·:·•.; _·;,· ·~ 
MYTareHe3a y KlleTOK E.coli o6yCJlOBJl_eH .c!>YHKU,I-IOHl1POBaHHeM HHAYU.l-!6eJlbHOH. 

\' 

, P1-1c. 4. · 3ai:i,1c1-1rv1ocTb 063 OT ·.· ... ,,, .,. ' 

.. ," _nns . no Jle.TaJlbHOMY ( 1) i,i 

My-rareHHOMY-: · (2) :AeAcT~1t110 · 

'. l-13Jly4eHI-IH Ha ·'sereTaTHBHble 

-~ ·KlleTK~ • B~cil/us subtilis . --HA 

101. 

no oc~·a6c'~1.1cc ·_ nns, , 

K3B/MK~; no 061-1 OPAI-IHa/~ 

063. 

3 

2 

umu CD ~3aBI-ICI-IMOH BeTBl-1 SOS~p~napal.\Hl-1 [1 ,2]; B XOAe_ KOTOPOH 
i\ . 

~: ••• •. •· .. ;:~;;::.:MH • np:::c~HSS~ noepe)J(AeHHA . 
.; ' 

,.· 

J 
Ii 



...-"',. 

,_-

'/ / 

___ , 

I 
. . . ' 
penapi.1pyeMbIe. -B,,.,, XOAe pol ,-• A-3aBl1Cl1MOi1 penapau1111 [2}. -' 

Ml1KPOA0311MeTp11YeCKl1£1 mHllll13 CB11AeTeflbCTByeT, ,0 TOM, YTO BblXOA TaKl1X 

ri_ospe)l(AeHJ:1~ - YBe,!111Y11BaeTCSl C pOCTOM 11173 [8]. MaKCl1MM
0

bHblH' BblXOA 
' .,· . \ . - ' . ' \ 

"!(OMnneKCHblX" noBpe~eHl1H .Ha6n10AaeTCSl np11 'lln3 "" 30-40: K3B/r:,1KM. 3Tl1M 

06b~CH~eTCSl B03paCTaHl1e' M~.;r~HHOH acpcj:,e1~n1BHOC~l1 Y~CT11ll C pocTOM lln3. ' 

'-l;o )K~ ;acaeTcsi· fi'o~o)KeH11si _ MaKc~MyM6~ 3aB11c11M6c-re£1 053(lln3) no 
~ . ,, ' '.: -. . . . ,,, . . - . 

neTanbHOMYl1 MyrareHHOMY scj)cpeKTaM o6nyYeHl1Sl, TO AaHl-ioe o6crnl'nenbCTBO · 

CBSl3aHO' C xapaKTepoM MoneKYnSlpHb~X- - HapyuieHl1i1, o6ycnOBfll1BalOUJ,11X 

B03Hl1KHOBeH11e neTaneei ,11 Myrau~Ci y 6aKrnp~anb~~1x Kn'eT()K: noKa3aHo [9], -:i;o 
' ' - ' - - ' . . ,. : _. . / ' . . 

noflO)KeH_l;ie Lmax •AhSl iieTaflbHblX scj)cj)eKTOB y KneTOK E.coli CBSl3aH6 C 11HAYKU11eH 

AByx rnnoB ABYHl1TeBblX pa3pb1B0B AHK: . npSlMblX 11 3H311MaTl1YeCKl1X. 3TO 
,.,. ' .. . - ... , ' . .,,,,-, 

_o6CTOSlTeflbCTBO ~ onpeAen~eT . Befll1Yl1HY lmax i no . neTaflbHOMY .rie£1crn11io 

113flyYeHl1H y 6aKTep11£1 Ecoli B . npeAenax ; 60-120 . K;B/MKM; BbixoA 

. ''KoMnneKCHblX" : _OAHOHl1TeBblX pa3pblBOB ' AHK, · KaK y)Ke yKa3blBaflOCb, 

~!KCi-lMaf!eH, npl-1 3Hcl.':)11Te.flbHO MeHbWl1X Befll1Yl1HaX ·lln3, YeM AflSl npSlMblX 

ABYHl1TeBblX pa3pbIB0B AHK, YTO '06yc.noBn11Ba-eT .CAB11r . MaKCl1MYM,a 

3aBl1C11MOCT11 053(hn3) AJ'ISl ' MyrareHHblX . scj)cj)eKTOB o6nyYeHl1Sl B o6naCTb 

MeHbw11x 3H~YeH11£1 11n3.. j _ ·•- . • . _. . · · , --. · ,• 
. CoxpirneH11e xapaKTepa . 3aBl1Cl1MOCTl1 ·, Nm/N(D) C ·. pocTOM ... 11[13 np11 

Aei1CTBl111 rn~eflblX sap~)K~HH,blX Ya~Tl1ll '. 06bSlCHSleTCSl TeM, ',fro -MyrareH~bli1 

scpq;~~ o6nyYtiH11Sl 06yc~osii11Ba10~ o~iineKTpOHbl, '¢~p-~11py10UJ,l1e ;,°tuy6~" TpeKa 
' ' • - - ' .> - ' ' • ' ' •• '' ' / ~ - • 

.. '. - ' ' . . ' .. \' , . ,. 

Yacrnu, · xapaKTep 3HeproBblAeneHl1Sl KOTOpblX B reHeTl1YeCKl1X CTPYKTYPaX 'C 
- - ' ' . .._ ~ . \ . ' ' ~ 

• • ' • \·. -'.. ' ~· > 

aHano~11YeH y-113nyYeH1110 [ 1 OJ. -'." 
' ' - . . 

nony4eHHb1e HaM11 Marnpv1anb1 no MyrareHl-io1v1y Ae£icrn1110 113nyYeH11i1 c 
. ' _,_, -~ . ' . ' . 

pa3HOi1 11_n3 Ha BereTaT11°BHble KneTKl1 B.subtilis, 'KaK y)Ke- yKa3blBanO~b,_ 

aHanornYHbl · 3aKOHOMepHocniM, BblSlBfleHHblM np11 o6nyYeHl111 

Hecnopo6pa3y10w,11x · 6aKTep11i1. 3TO -AaeT 'ocH~saH11e · non;raTi,,· YTO MexaHl13Mbl, - . . - . , - . ., . ' . 

onpeAensi10w.11e oco6eHHoc~i-1 MyrareHHoro Aei1ciB~R 113nyYe~11£1 ~ pa31--1oi1 lln3 ,·, 
.. \ , .'--:-· .· ,, . . . : . ' '~ - . '' . - . .-·:. '. - - --:- . .- : . ,- ~- , . . "; 
Ha BereTaT11BH1>1e KJ1eTK11 B.subtilis6n113Kl1 K TeM, YTO 11Me10T MecTo y KneTOK· 

<s ·_ 

,. 

1,· 

:'--

/ 

, 
,t 

J 

. . ._-
E.coli. ·• AeC1CTBl1TeflbHO, KaK noKa3aHo· 

/ 
B [11]. 

- .._ 
/' 

pewa10W.YIO · ponb B 

11HAYlll1POBaHHOM _Myrau110HHOM - npoueqce Y. serernrnBHblX KneTCJK' -8.subiilis, 

. TaK. )Ke KaK y E.coli, 1,1rpa10T. reHbl. rpynnbl rec;_ 06beAi1HeHHbl8 ,- B. Ye+b1pe 

sn11CTaT11YeCK11e_ rpynnbl. npi.-i' -~TOM KnlOYe~aH ponb 3Ae~~. KaK 11 y E.c~li, . 
< -: ., ·, • .. 

npl1HaAfle)Kl1T rec A-6enKY. ·t-1Hr11611poBaH11eM 3KC~pec1111 SOS-11HAYl.ll16e.nbHblX 

.reHOB y ,·· cnop 
0

8.~ubtilis, . no-B~A11MO~y. o6bS!CHSleTCSl fll1Hei1Hbii1 :xapaKTep 

3aB11c11~ocrn_Nm/N(D), BbisiBneH~b1i1 B w~p~Ko;,, A11ana30H~ A03 06ny~~11si: 
;. - ' . . - " . - . \. ' ~: . . . 

TaK11M c:,6pa30M, nonyYeHHble HaM,11 AaHHble. CB11AeTeflbCTBylOT o_ TOM, YTO 

3aKOl-iOMepHOCTl1 MyrareHe3a y . BereTaT11°BHblX _KneTOK· 8.subti/is, 
-.. , . ._ - ~ \ - ,, ~' . 

~HAYlll1POBaHHOro 110Hl•-)3_~P.YIOW.11Ml1 113nyYeHl1SlMl-1, _.BeCbMa 6nl13K11 : K TeM, 

KOTOpble BblSlBflSlJ9TCSl np11, 0611yi,ieti1111 6aKrnp11i1 E.coli - 1,1 . S.tiphym'!rium. 

' XapaKTep . ·A030BOH . KPl1B0H MyrareHe3a, • no-B11Al1MOMY, . c:inpeAensieTCfl~ 
. ' • " ~, ·-- I • 

oco6eHHOCTSlM~ 3KCnpecc1111 °11HAYL.1116enbHblX ~eHOB SOS-ci-1cTeMbl KneTOK. 8 
/, ' ·-- ' - . - . -, . '. ' -, 

- . CBSl311 . c 3Tl1M .. n_ peACTaBnsieTcsi . BecbMa Ba)l(HblM · nonyYeH11e 11flcj)opMa1..1_i-111 o 
' . .~--;-.,..:_ ,. 

'. 3aKOHOMepHOCTSlX Myra1..1110H·Horo, npouecca y rec ~-, MYTclHTOB, npl1HaAfle)KaUJ,11X 
' - ·. . .- - : . . -- ~~ ' - ' . . \ .. - . . . . ' -

_K pa3n11YHbIM sn11cTarnYeCK11M rpynnaM . . '-• -- . ·-· - /• ' 

_., .. 
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EopeiiKo A.B., KpacaB1111 E.A. Pl9~96-55 
3aKOIIOMep110CTII Myrare1i11oro JJ.eiiCTBl151 113.JlY'lelmii C pa311oii JI03 
11a KJ1eTKII Bacillus .mbtilis · · 

l13y<lellbl JaK01IO~!ep11ocT11 -IIIIIlYKUIIII Jir- ➔ Jiis + Myrau11ii y BereTaTIIBllblX. 
KJleTOi< Bacillus subtilis JJ.IIKOIU ni11a 11p11. y-06J1yt1e111111 II .ueiiCTBIIII. )'CKOpellllblX 
11mms 1-em1» c pa311oii 11epe,ua,1eii :mepnm. (J103). noKaJa110, .,irn Jao11cmiocTb 
•rnCTOTbl Myr11p6na111rn ,rneTOK OT .U03bl -y-06J1y'1e111rn Ollll~bl8aeTC51 Jllllleii110-KBa,u-. 
paTlllJIIOii. cpyitKUlleii., BwrnJ1ei1m1e 11p11. y-06J1ytJe11i111 KpllBble «.U03a-3¢cpeKT». 
COXpatrnlOTCH, 11,' 11p11 iJ.eiiCTBIIII T51)KeJJblX 3ap»)KeHllblX ·,1aCTIIU. 3aBIICIIMOCTb 
ornoc11Te11b11oii 6110J1orntJecKoii ::jcpcpeKT11B11ocT11 JOE3) 11JJ1y<1e1111ii r,T-,i~ Jin3 KaK 
JJ.1!51 JleTaJJbllblX 3cp~eKTOB 0611y11em1»: '• TaK. ,i. ,u.rrn ~,yrare111mro .ueiicrnmi 'laCTIIU 
OIIIICblHaeTCH. Kp1rnoii C JIOKaJlbllblM MaKCIIMYMOM. 8bl51BJleuo, 1ff0 MaKCIIMYM 
JaBIIC.IIMOCTII 063 (Jin3) Wm Myrar'ellllblX 3cpcpeKTOB 06J1Y4e·111rn C,UBl!llyr B (16;aCTb 
MellbllJHX 311a'lellllii Jin3. . , , 

. I I • • • . • ' • 

Pa6orn BblllOJlllella B,O-r,ueJ1e111111 pa.u11au1101tllblX II pa.u1106110J1orw1eCKIIX IICCJJe-:· 
.uoim,mii 0115111. · · · 

npcnp1111T• ()m,eJ;IH.-~lflioro IIIICTIIT}'T;I llJlCplll,IJl IIC~JICJIOB:lllllii. Jly611a. ·, 996 
•. ' ., ' f 

•' 

·' 
,,nepeBO,U aB-i-opo~ 

Boreyko AV., _Krasavin E.A. . .. Pl9-96-55 
Mutagenic Action of Radiation. with Different L_et 
on Bacillu,; .mbtilis- Cells . . . . 

. The_ induction· of ·. the . his-.-:-'> his+ mutants in vegetative an_d spores 
of Bacil/1is subtilis wild• type cells irradiated • with y-rays and _helium. ions 
(LET=20.-::__,80 keV/µm) has been investigated. It was shown that the dose depend
ence of the mutation induction in vegetative cells is described by idinear-quadratic 
function·of dose in case of both_ y-rays and helium ions. RBE (LET) dependencies 
on the lethal · and mutagenic effect of irradiation , have a local m~1ximum. 
The ma~imum of RBE (LET) dependence on the hmt,igenic assay is' ~hifted · 
at the low region of LET. · · · 

f • • • • 

The investigation has been performed at the Department of Radiation Safety 
and Radiation Researches, JINR.' 
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