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. .. B cGopuuke cHCTeMaTH3HPOBAHB! MATCPHAJBL O
Haauuni B GaKTEpHAAbHHIX momyasunsx cpoeoGpas-
NHX B MaJOH3yYeHHBIX 3JEMEHTOB CaMODEryasumH,

. mefcTBNE KOTOPHIX NPOABJIAETCA B NPOAYKIHH H Onoc-

. PENOBAHHOM CMEUNHYCCKOM BANAHHH MHKPOOHBIX
Mera6onnToB Ha TeMNHl PeILTHKALKK, CKOPOCTb POCTa,

. Buixox Gnomaccl M apyrie GakTopn MHKPO3BOJIO-
uionnoro npouecca. PaccmoTpenst 0coGeHBOCTH Ta-
KOM PeryssliH HA JKHAKHX W IVIOTHLIX NMHTATCABHHX
cpenax. Ilpeacrasaennt mamusie 0 (asosoM Xxapak-
‘Tepe " H3MEHeHHA  MeTalGOJHUECKUX, TPOLEeCCOB NpH

. pa3BuTHH MHKpOOHLIX nonyasunit., YacTe mccaenona-

- HHil nocssmena pa3paGoTKe KJIOHA/bHO-CEIEKLLHOH-
. HOTO 2HA/N3Aa CTPYKTYpHl GaxTepuaiabHEIX cooluiecTs
i 3KOJ0THYCCKOMY MOACTHPOBAHHIO MOMYJASRUHOHHBIX
CABHIOB TNPH OTHOCHTEABHO * CTAaGHABHBIX H MEHRIO-

. UIHXCA YCAOBHAX Pa3BHTHA. :

IToxazaa BO3MOKHOCTb BO3AENCTBIA HA Pa3BH-
Tie GaKTepHaNbLUBIX KYJALTYP UHKauseckoro AM® n
HEKOTOPLIX ropMoHOB.. [Tpennoxensl HOBLE MeTOIb!

-00BeKTHBHOI OMEHKH XapaKTepa MHKpOGHOLEHO30B C

" comocTaBieHHeM nokasateneit nozoGus ma DBM,
CO3aNNA MATEeMaTHYECKOi! MOJAeAN AHHAMHKH pocTta
Guomacen! daros, OpurBHAJIBHLE CNOCOOL! KYJAbTHBI-
POBaHHA Ha IIEHKaX, ONTHYECKOI ~perHcTpauuy i
¢oToMeTpHUCCKOro aHA/H3a PA3BHTHA KOJOHHMIT HA
‘MAOTHHIX MUTATENbHBIX CpelaxX.. o
. Marepuanu cGopuuka * npeacTapsIoOT . HHTEPEC
Aan GuHonoros, MHKPOGHOJOrOB, IKOJOTOB, FEHETHKOR
H CNEUHANNCTOB MHKPOOGHONOTHUECKOTO NPOH3BOACTBA. -
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P.A. MUEHHYHOB, B. M. KOJIOTOB, °
C. f1. BAPHXHH, A. T. TKAYEHKO

.. PEAJIM3ALMS NIPHHIMIIA OBPATHBIX CBS3EM
- B CHCTEME AYTOMETABOJIHYECKOH PETYJISALLUH
POCTA KJIOHOB BHYTPMBUIOBBIX MONYJISAUNHNA
| ESCHERICHIA COLI iy

~ «IlonyJsiuust — 570 . afeMEHTapHas' TPYNMHPOBKA OPraHH3MOB

' onpejleNIeHHOro BHAA, 06/1aal0llas BCceMH HeOGXOAHMBIMH YCAOBHS-

MH liJIH noanepxanusa YHCJAEHHOCTH H60603plh\{0 AJIHTEJNbHOE Bpe-
‘MA B NOCTOSIHHO  MEHAIOLIHXCA YCJAOBMAX ‘CPEABI, 3TO (popma cyuie-
CTBOBaHHA BHJA, NepBas HaJjopraHn3sMeHHass CHCTeMa HHTEerpauHH

" JKH3HH, Jenaloulas Ja0060i BHJ OpraHH3MOB NOTeHUHaNbHO (HO, KO-
-HeuYHO, He pealsibHO) GeccMepTumiM...» [1]. dto onpenenennue nony-

JISHE TIPH3HAHO MHOTHMH OTEHeCTBEHHBIMH M 3apyGexxHbiMu GHO-
JoraMu. HMcxoas H3 HEro, MOXKHO yTBEPXKAaTh, UTO MOMYJSLHOHHBL
NOAXOA K MOHHMAHHIO JXKH3HH H 3BOJIOUMH OPraHH3MOB Ha Bcex
CTYNEHsSIX HX OPraHH3aLHH ABJAETCS COBPEMEHHBIM, NepCleKTHBHBIM

‘W eIMHCTBEHHO BepHmIM. Vlcnosb3oBanue 3Toro noaxoxa k Hccae-

JOBaHHIO MHKPOOPraHH3MOB NpeNo/iaraeT HaJHuHe Y HHX CBOeoG-

" _'pasHbIX QopM cBA3ell H 3JEMEHTOB OpPraHH3aLHH NOMYJIAIHOHHBIX
CHCTEM. o : . ;

ITpuMennTeasHO K -caMoOperyasiuui WHCAEHHOCTH MHKPOGHOI
NonyJAUMH «3TO TaKOE ee KauecTBO, KOTOPOE CnocoGCTBYeT OnTH-
MaJpHOMY THNY CaMOBOCTIPOH3BENEHHS, MHHHMH3HDYS. €ro npH
ONacHOCTH NMepeHace/eHns H yBeNHUHBas [IPH Yrpo3e Pe3koro majge-

‘Hus yHcAeHHOCTH» [2]. B nocraTouno amekBaTHbIX onbitax P. A ITwe-

HiuHOBa M Ap. [3] Gbina caenana rionbiTKA pacmpocTpaHHTb ofutne

- TIOIOXKEHHsT ayTOMETa0O0NHYECKOH Pery it YHCAEHHOCTH NONYJs-

uuit, cpopmynuposannsie C. C. Ilsapuem [1], na MHD OHHOKJETOY- -
HLIX MHKPOOPraHH3MOB. BLJIo ycTaHOB/IeHO, YTO PasBHTHE BHYTpPH- -
BHLOBLIX monyasiunit E. coli B KOHTpPoAHpYeMOil M KOppernpyeMoit

- CHHTeTHUecKOlt cpeae M-9 conpoBoxaaeTcs NpoxyKuMei, 3KcKpe-
‘IHell H HAKOMJeHHeM B cpefiec OGHTAaHHSL ABYX NOCJHEAOBATENbHO
- MCHSIOUHXCS THIOB: 3yTOMETAG0NHTOB, CNeUH(HYECKH CTHMYAHPYIO-

UIHX H OTPaHHYHBAIOWHX PA3BHTHE MHKPOOPraHH3MOB M HaKONJe-
Hue Gromaccel B KyabTypax [4, 5). Brickasano npeanosioxenie, uto
HaJpuie CHCTeMHOI PeryJisuHK TeMNOB POCTa M PenAHKALHH LOMK-
HO npeanenarath KOCTaTOYHO UIHPOKYIO reTepOreHHOCTb MONMYJMSIiY

.3
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1o ananuan’pyemoxy NPH3HAKY, '@ TaKKe peasH3alio appekra
NMPOAYUHPYEMBIX PeryaAsTOpOB pocTa MO MpPHHILHIY o6paTHBIX CBfI-

3efl NI TONYJSIHH B UEAOM H Y OTAEALHLIX COCTABJSIOUIMX ce -

papiantoB. B macrosuieil cTaTbe MPHBOAATCS SKCNCPHMCHTANLHEIE

© _lanmble, NOATBepXKAaiollue BHABHHYTOE Hamu ofluee ‘TIOJIONKEHHE,

. MATEPHAJI H METOJbl HCCIEMOBAHHUS

B.‘onbiTax HCNIOMb30BANH TIPOTOTPO(HBIE H CMEWAHHLEe N0 re-
nodonay npoussojcTBeHnLe Ky ALTYpht E. coli wraMma M-17, KyJb-

" ‘THBHpYeMBble COOTBETCTBEHHO B JKHAKOi cpene M-9 u Msco-nentou-

HOM OyJbOHE MyTeM EXKEeJHEBHBIX MepecéBOB. YUHTLIBAs BLIPAXeH-
HYIO CTaAMIHOCTh PA3BHTHA MHKPOGHBIX KYJABTYP, BO3MOXKHOEC BJIHS-
Hue ¢asn pocta Ha (PH3NOJOrHIO MOMYJALUHH H TEMN €€ penJiKa-
IHH NIpH TepeceBax Ha cBexHe cpeAnbl, OLlIH MPoBeJeHL! npexBapH-
TeJbHbIE ONMBLITHI C 3aCeBOM KYJLTYP PasHOro «po3pacTa» B CTaH-
AapTHYIO CHHTETHUECKYIo-cpeny M-9 m KyasTypasblbie QHALTPATHI,
conepiKaliie CTHMYAHPYIOLIHe ayToMeTabo T B OJHHAKOBON KOH-
- UeHTPALLHH. PR TR L e P _
OnwiTHBe KYJLTYPH pa3HOrO  «BO3pacTa» TOTOBHJH - CJjenylo-
utiM o6pasom. ITpomssojcTeennyio kyabTypy E. coli sranounoro

wramMa M-17 3aceBaju B KOHUEHTpauun 25 mAH/Ma B MscO-Tem-

ToHHBIT OynsoH nm uukyGuposaiam npu-37°C, mepHOAHUECKH noMe-
wiBas. Yepes Kamjble TPH yaca B TeUeHHe CYTOK, HJH ‘Ha Bcex
OCHOBHBIX 3Tanax pocra (agantauu#, (pasax noJONKHTEJNLHOTO YCKO-
penns, JorapuMuueckoil, OTPHUATEILHOrO YCKOPEHNs, CTallHOHAp-

HOif H MOCTENEHHOro OTMHpAHHsS) NPOBOAMAM BLIEMKH OGPa3loB. :
- MuxkpoGusie KACTKH OTAGASIIN UEHTPH(YTrHPOBaHHEM H 3aceBaJii B
CBeXKYI0 cpesty M-9 1 .B panee noayuenunie «CTHMyJTHpyloWue» Ge3-

- MHKpOGHBIe QHAbLTPATH, FOBOAS 1O Konuentpauun 15 san/sa. Bee
npoGu uukyGuposann npu 37°C. BuicTpoTy pasBHTHS H CTENeHb
HaKoTJIeHHst GHOMAccH KOHTPOJNHPOBAAH TPAMBIM NOACUETOM  KJe-

TOK K BOCbMOMY, uacy KyapTusuposauns. Crenenb CTHMYJISILHH BBI- -

paxann uepes nuexc crumyasuun (MC), npeacrapasiontuit uact-
-HOE OT AeJCHNS KOJNHUECTBA KJETOK, BHIPOCUIMX K BOCHMOMY Huacy
. B «CTHMYJHDYIOWHX» (HALTPATaX, Ha NX KOJHUYECTBO B KOHTPOJC
- (cpena M-9). Pesyavratt. naGmogennit GBI .CACAYIOUIHMH:

Boapacer * Hakonaciue ¢
_ sacesmnoft Giomacen K 8 & HC
"KYALTYpH, ¥ pocra, MaRjma®
C g e - ‘348 2,2
DR O P 395 1,93
NP 239 . . 2,28 -
N T - 1,3 °
| SR ET SRR~ I 1,2
B LAV RGN 1,25 -
: ATFRENY e 315 3 1,6 .
8 e o VR cpl o
v R L2 e

il SOt

" TepBOHAYANbHON XapaKTePHCTHKOIL.

- V3 anannsa nonyueHHEIX AAHHBIX MOXHO CAEMaTh CJefylollue

. BBIBOZBI: ;

I. Kak npasuio, «Bospacr»  3aceBaeMoit KyabTypst GoJblue:
BJIHSJI HA -TEMN PEIVIHKALHH B MepBble NEPHOAL! Pa3BUTHI I B MeHb-
HIel Mepe OMpexRessiy CTeneHb ee KOHEYHOr0 MaKCHMAaJbHOIO HaKOM-

- siennst, Tem ne menee Gonbpiuee naxonsemnne GHoMacchl faBajnn 3ace-
. ‘BaeMble KyJabTypH 12—I18-yacoBoro «Boapacra». Lt

2. 3aperncTpupoBannasi GOabluast CTeNeHb CTHMYJALHH AYTO=.

. MeTaGoNMMTaMH - «MOJIOABIX» - (3—9-4acOBBIX) KYJAbTYp, A OUEBHIHO,

CBSI3aHA. CO 3HAYHTENbHO{I HX reTepOreHHOCTBIO H . NOCAEAYIOUIHM
CHI)KCHHEM €€ 3a CUeT NpeBajHPYIOLIEro Pa3BHTHA NPOTOTPOOB,

~ HanGosiee MpHCNOCOOMEHHBIX K POCTY HA MHHHMAJBHBIX TJIIOKO30-
COJIEBRIX - Cpepax. P £k :

Has fanpueiinero XKa0HaJdbHOroO aHajnsa CTPYKTYPH NOMYJASLHH
ee 3acepail Ha TJIOTHBIE BAPHAHTH NHTATENbHBIX cpef. Konoumn
(moTOMKM' H30JNPOBAHHLIX KJIETOK) Buipawusaian npu 37°C. B Teue-
HHe ABYX CYTOK, H30JIHPOBAHHO JIgXKalllHe KOJOHHH CHHMAaJH ¢ MO--
BEPXHOCTH ' CPeAbl H:pecycneHAHpoBasH B (PH3HOJOTHYECKOM COJIe-
'BOM pacrtBope. [locne mopcuera kaetox MeTomoMm (pasoBoro’ KOHT-
pacrta MartepHas . '3saceBajii. BCerfa . B - PaBHON  KOHIEHTpaUHH
(15 manfnar) B cexylo cpeny M-9 u HHKYGHPOBAJM NpH ORMHAKO-

‘Boit Temmneparype (87°C). Haxonanenne GHOMacchl BO BCeX OnbiTax

onpene/aaH Ha BOCbMOM vacy KyJbTHBHpOBaHust (B wactH Halaio-

' JIeHHI1 — NPSAMBIM TNOJCYETOM KJIETOK C MOMOIUBIO (pa30BO-KOHTpACT-

HOif MHKDOCKOMHH, B OCTAaJbHLIX — He()CIOMETPHUECKHM METOOM,
C MOCJHENYIOUIMM PacyeToM KOHUEHTpAlUHH KJAeTOK NO KaanGpoBou-.
HOMY rpaduky). ‘ Roks R Ny

-+, - Tlpi MCCMeNOBAaHNN BANANHS SKCTPAUEMNIONSPHLIX ayToMeTaGo-

JIHTOB HA mMapaMmerTphb! PasBHTHS nonyJsillHH coliepXKallHe HX: KYJb-

. TYpasbHple XHAKOCTH NMojyyasx nyteM (uabrpauun 3-, 8- n 24-ua-

COBHLIX KyJbTYp HcXomHoro mramma E. coli B cpege M-9: uepes
GaxTepuanbuble cBeur P-7 ¢ BeJAHUNHOI. TIOP 1,2 npu- oTpHIATED-
HOM napaenus, pasuoM 100—I150 s pr. cr. Jas nonyuenns cono-

' CTaBHMBIX Pe3yJbTATOB KJOHOBLIE BapHAHTLI 3acCeBajl B (pHAbLTpa-
~THL H CBEXyIo cpeny M-9 oanoBpeMenHO i HHKYGHDOBaNH MO HACH-

THYHOI METOJAHNKE. fag; . >
,Ila.nbnei'imee_Haﬁmouelme.sa ONBITHLIMH H KOHTPOJBHBIMH KYJb- -
TYPaMH MPOBOAHJN MapasjenbHo. - . : B e
Y uacTH KJIOHOB C PasJHYHLIM TEMIOM PeRJHKAUKHK HCccJaeaoBa-

* 10 BBIPAXKEHHOCTD - 9KCKPeIHH B CPeay OGHTaHHSI SKCTPaUeATIonsap-
/. HBIX * METaGO/IHTOB — PeryJiaTopos  pocra.. Jast - 9T0ro HX omHO- =
‘BpeMeHHO 3aceBaJH B CBeXylo cpeay M-9 u B cpaBnHBaeMBIX OnbI-
*'Tax H3Y4YaaH BAHAHHE PHIBTPATOB 3-4aCOBHIX KYJILTYP Ha pasBHTHE
' B HHX €IHHON HHAHKATOPHON KyabTYphl-E. coli Hcxomuoro mraMma .

M-17. ¥ ‘wacTn xJI0HOB;, H3MEHHBIUIHX B npoluecee naccaxeil Temn

2 penaHKaugH, TaKHe : HCCJIeIOBaHHA npOBOlliIJl}l"f'II_OBTOPIIO no HaeH-:

THYHOIT. METONHKE H NOJYUEHHBIE PEe3YAbTaThl. CONOCTABJAAN C HX . ..
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SRS aKONJCHHE KNOHOBBLIX BAPHAHTOB (LAC.4K/MA) H HX YYBCTBHTE b K neficTBHIO
¢ NAHKAUME H YYBCTBHTEALHOCTH KJOHOBEIX Bapnam‘o:{ 5 :‘unocneuuq:meumx n:aa?ynupymu(gx (éC)ﬁ%umupyPﬂwonTnxﬂm ueg%%mros
& | s'lc;g:gﬁcggmo HAKaNJHBAIOWHuXCs B cpeie perme'rOpr; 3}3;:: i BHyTPHBHAOBOR nonyaswii E. coll Kk BOcbMOMY Hacy pasBHTHS
g . 153 KJAOHAX CeMH BHYTPHBH- | ‘ : : ' -
MeTa6oanToB - GBI HCC/AE0BAHB HA 19 sced roviil ARG Pocr | Poct 8 crumy- ‘ Poct B ammn-
zomx nonyanunit E. colt mmaua M- L7 PRI S PSP [ e [ | Thpbanel”] e | TERRAR| e
v " Ta6auua l / HOro W3 XapakTepmbix HaGmioge- - | o LR ; i 2
!lymmmbmm!m“.c Hpit — B Tabn. 2. - . L 13 gg»g g,gg'g : -}jg'? 58,6 :}'35
. _ R Aectmmo “"’y&mmxm( ) Otaenblble HAGAIONCHHS, KAK 3 35’5 as -l e i S R -
e OGMOMY vaCy PASBMTHR -y BCe ONBITH B IEJOM, NO3BOAH- i S 35,0 180,0 [ 451 25,0 —1,4
: e Jil YCTaHOBHTDb BLICOKYIO CTeNeHb ¥ G ‘l? {gg.g _,ggg;g, ' +g,g gg;g '—’i'g.
L eyl B o S S | rereporennoctn counemos mmy- | | . 1 | 1620 340°0 i1:9 : 59°0 oz
G | onaewwos | sawwsx | MC | W spypuposux momymswmit E. coli & | g3 | g5 3620 +179 37,5 —5,1-
§ S e M. | u ‘IO TeMMaM HX penaHKaumii BMu- ! | . ]p- 213,0 380,0 - +1,8 46,5 —4,5
£ , : | mumansuoit cpene M-9. B uccae- - 9 ~ 226,0 390,0: +17 38,7 —5,9.
fo | om0 8| 2381039 mosammbix monyasuusx mpw mpe- |- 2o cp . 270.0 a4 i %4 06 4V
{ B R | 8§ 8.2 —231 - \ewn renepaunn B cpezie M-9 ot T R TR Rl 4900 | +1.4 BB
' {%Z% 118 -{e-%l:g'—sﬁ * 2 no 30 4 nakonuenne Gwomac- . |° 3 1292,0 470,0 . +1.6 50,7 —5,7
200250 { . 5 |+2,1/~5,2| cb K BockMOMY uacy pasBHTHS - | o 8 385,0 362,0 =L - 37,5 —9,6
250—300 | 10 | +1,51=5,6| coorpeTcTBEHHO KONEGANOCH OT \ i ‘ L =i
W0 P VTR 17520 398 wanlus, Coctantete | 7 e i o s s cym - o e
' . HBIi 0O (popmy.ne TepiKeca : onumoﬂ? Ha :umma.'mlylg. S E ] S :
BapHAUHOHHBIN PAX - 3HAYEHH{l -KOHUEHTPAUMi C HHTEpBAJIOM B 2

50 aman/ma moKazan cjaenyloliHe YHCACHHbIE pacnpesieeH s Kno(x)io;
no rpynmam B npefenax ot 0—50 no 400 san/sa: 63, 50, 3, 16, 10, 5.
Tpuseaentbie uHQPH He YKAAAHBAIOTCS B FAPMOHHUHLIH PSIfL 3HAE: .
"HHfi, PaBHOMEPHO pacmpefesIOUHXCS - BOKPYr CpefiHeil BEJHYHHBL, ©
a ABARKIOTCH PANOM HHCXOJAILHX BENHYHH C BBICOKOi CTeNeHblo pas-

‘OrPaHHYMBAJH CBOIt POCT MOJ - BJAMAHHEM JHMHTHPYIOWHX (aKTO-
pos (tabx. 3). '_ AR Shoad A Vg e 1 D A .
YKasanHas TeHJEHUHS B DEryislHH DA3BHTHS NO NPHHILNMY.

o

" TIbHOCTbHIO
. cyberparam.

~ Xe cayyasx, KOraa TeMmn
. Pactan, OHH CTaHOBHJHCH MeHee

.+

- Gpoca. , ~ :
Bmecte ¢ TeM BbiSIBJIEHA & YeTKO BblpaXKeHHas 3aKOHOMEp- -

HOCTb MMy TeMmaMl PenyiHKalMii KJIOHOB H BJMSIHHEM peryiu-

. pyloux poct MeraboantoB. OHa 3aKAIO4aeTCs B TOM, YTO KJ/IOHBI
© ¢ HH3KHMH HCXOJAHBIMH TEMITaMH PEMJHKAUNH 3HauuTeabho (B 5,2—
- 5,6 pasa) ysenHuHBAJNH €ro noj BJAHSHHEM CTHMYJHPYIOLIHX M HHY-. |

ToXHO Mano (B 0,99—2,3 pasa) orpannuuBajdH CKOpPOCTb POCTA
n0J BJAHSHHEM BHAOCTEUH(DHYECKHX JHMHTHPYIOUIHX MeTaGOoJHTOB.
W naoGopor, BhicOKHE HCXOAHbIC TeMNBl Pa3BHTHS OTACJBLHBIX KJO:

HOB BCErAa .CONpOBOXAAMHCL OveHb cnaboit (1,2—1,5) peaKmﬂ!fIl 3

- Ha criMyaupyioulse QHABTPATH H Pe3KO BHIPAXKEHHOH UYBCTBH-
(56—7,2). x BHROCMeUHHUCCKHM JHMHTHPYIOUIHM

TNoasipnas nanpasnennocTs cBA3N TeMnoB penaukawuu ¢ YyBCT-
BHTENLHOCTLIO K PeryJHpyloWuM ayroMeraGoauTaM B -obuieM €0
XPaHANacL H mpH naccaxax HccaeayeMbix kaoHos E. coli. B ‘Tex
PeMJIHKAUHK NacCHPyeMbIX KJAOHOB BO3-
YYBCTBHTE/bHBIMH . K HeliCTBHIO

BUAOCTIEUHGHYCCKHX CTHMYAHPYIOWHX ayToMeTaGonuToB M Goaee

OGpaTHHIX CBAisefi NMOATBEPXKJeHA M ONLITAMH Ha 48 KJOHAX, Y Ko-
TOPLIX MCXOAHBIf TEMN PEMIHKAUHM COMOCTABJASJCA CO CTENEHbIO

NPOAYKUHH HMH CTHMYJHPYIOUIHX ayTOMETaGoNHTOB. -

Thﬁaﬁud 3

Hanenenne pocra KioHoB (MAR[MA) R GYBCTBHTENLHOCTH HX K REACTBHIO
CTHMYAHPYIOWMUX * PaKTOPOB NPH NOBTOPHBIX Naccamax B cpere M-9

., Poct kaonos | PocT xaouon 1 Poer xnouc;n Poct kaonon
N:  [nepsoro macca-|nepsoro nacca- « . | nocaenyomux | nocacayougix
Kaona | xa B cpefe “)Ka B HC* . [ "naccaxen b naccaxef HC .
¥ M-9 ¢unbTpare : cpene M-9 B ¢uavTpare J
s - 48,0 180,5 | +3,8 | 400,0 2800,0 | +1,2
o S .-28,0 45,5 | 41,8 - 1800,0 2450,0 “+1,36
3 31,0 184,5 . | 45,95 2250,0 © 2245,0 +1,0
4 555,0 560,0 +1,0 200,0 : 1230_,0 +6,1
.* 3navennns HC npuBeACHN €O 3naKoM nawc, - »
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©.. . " '32BHCHMOCTb NPOAYKLHH . CTHMYJHPYIOUIHX -MeTaboMHTOB  OT 4. P. A Mmexnunos, B. M. Konotos, C. . Bapuxun, A -l“u'l’-KAa-

‘ TeMIIOB ‘HAKOI/IEHHS KJOHOB-TIPOXYLICHTOB E. coli mTaMMa, :M-17 - wenko, H A. Coxonona. Teanch noka. xond. «MukpoGHonornyeckne ocHOBH -

H Bg cpezie‘ M-9 6pina caefylomteit: R A R . gpo;gmlc;no;o Plplc:lltanonctna». ngpﬁ,, ]1<973, A b o by L
4 o 1) , 4 %o s ennuynos, B. M. Koaoros, C, fI. Bapuxuu, A. T. Tka-
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" HMicxopHble MPOH3BOACTBEHHbIE nonyasuux. E. coli m'ramfa.M-l7 f :

‘cocTosiaH H3 ocofeil, B BHICOKOI Mepe HeOJHOPOAHBIX N0 ObicTpoTe. -

'PasBHTHs, H COAEPMKAajH BApHAHTHI, Y KOTOPHIX BpeMsi reHepaluui TN S =

" B MBHHMaJBHOI cpele 3HAYHTEABHO KO/e(6anock. BuisiBnena- obpar- ) A Koo Sy LY -

Has 3aBHCHMOCTb MMy HCXOAHOI GBICTPOTOI pernIHKaLHH KJIOHOB. | RSO MR 7 e 4 4
©1 M 3KCKpeumeii HMH B Cpeny obuTanusi MeTaGOMHTOB, WYBCTBHTENb- b AR R e RPN A '
. 48 HOCTbIO BapHAHTOB 'x‘meocneumpnqecmmay'romer'a6omi'ram———pe- R S _ ' P T Wy NESo

ryasTopaM pocta. TaK, pasBHTHE MEJJIEHHO PACTYUIHX BapHAHTOB L R S N s o T R A
COTPOBOXK/a/A0Ch GOMBIIHM HAKOIJIEHHeM B cpele crenH(pHYECKHX - - ’ '
CTHMYJATOPOB POCTa TNPH OTHOCHTEJLHO BLICOKON YYBCTBHTENBHO-
cTH 'K HEM 3THX KioHoB.~HaoGopor, GHCTpO. pacryuiie BapHaHThl! !
OTAHYANNCH MeHbluell SKCKpelneii B cpepy, 00HTaHHS CTHMYJHPYIO: - !

X pocT MeTabOJNHTOB H- COOTBETCTBEHHO' B MeHblleil Mepe yCH- |

~ ;mBanm cBoit poct noj Hx BanguueM. C aToifl TOYKH 3peHHS BNOJHE |

- _JIOTHYHHIM TpEACTaBAAETCA TOT - (PAKT, HUTO HaKalJHBalouHecs . B

cpefe obuTanHs BHAOCTeUH(bHUECKHEe JHMHTHpYIOLIHE MeTaGoNHTH l -

Gosblie OrpaHHYHBaJH POCT GHICTPO PACTYLUIHX BAPHAHTOB MO CpaB- -

> 3 s e 2 i 1

1

|

i

HEHHIO C MEJICHHO PaCTyUHMH, ' , :
Takum obpasoM, momyasiuus MHKDOOPTaHH3MOB CTpPEMHTCS K
- . COXpaHEHNIO TeTepPOreHHOCTH COCTABJAIOUIHX ee -ocobeif 3a cuer
Gonbuiefi CTHMYAANHE H MEHbIUETO OrpaHHYECHHs MeJJIeHHO pasBH-
BAIOUIMXCS B MeHbllell CTHMYJNAUHH H GOJblIETo OrpaHHYeHHs Obl- . |
CTPO pemaHuHpylomuXxcst ocobeil. - : . L
BuizsuiyToe npearionoXenue He BXOAMT B MPOTHBOpeuHe € OMBl-.
TaMH NO aBTOCE/NEKUHH GHCTPO PaCTYyUIHX BAPHAHTOB B YCJIOBHAX l
NMPOTOKA, Tle BJHSAHHE CHCTEMBl ayTOMETaGOMHYeCKOfN Perynsiuui
. MHCJIGHHOCTH Ha COCTAB MONYJSUNH GLIBAET CHHMKEHO .(WJH HCKMO- |
13 ~ UEHO) 3a CYET MOCTOSAHHOrO cGpOCa YacTH KYJbTYPajibHOM JKHAKO- .
1} o CTH, COAEpXKallefi perynupylouHe MeTaGoMnTL. © . S
o E - 4 4 ; 7.
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. .YPAJILCKMA HAYYHbIF LIEHTP

LN ¥ P. A. NIIEHHYHOB, A. I. TKAYEHKO

- BBHICEBAMH  CepHilHBIX

A e Bt

MEXAHHM3MblL PECYJISUHH PA3BHTHSA BAKTEPHAJIBHbBIX ﬂQnYﬂQUH“ 1977 .

 MPMPOJA M HAMPABJIEHHOCTb
, BHYTPHNONYJSLLHOHHBIX CABUTOB
B BAKTEPHAJIbHBIX KYJIbTYPAX KAK. OTPAXKEHHE
 MEHSIOIMXCS YCIOBUH CPE/Ibl OBUTAHUS

Cefiuac HeT COMHEHHil B TOM, UTO JOCTaTOYHO GOJbIIHE ITO YHC--
JCHHOCTH BHYTPHBHJOBblE TNONYJAUMH TaK HAa3bIBAEMBIX . LHKHX

. wrraMMoB GaKTepuit He HJGHTHYHBl TIO TeHO- H (heHOTHNHYECKOI!
" cTpyktype. MOXKHO nojIaraTh, YTO B Ja6OPAaTOPHBIX YCJOBHAX, KaK
.H B TIPHPOAHBIX CHTYalHfX He BCE COCTABJAIOLLHE HX BapHAHTH

[10y4al0T paBHOLEHHbIE YCAOBHA Ans paspuTHs. OTCIONA BO3HHKAET
MBIC/Ib O TOM, YTO OMHCAHHE BHYTPHNONYJSUHOKHLIX CABHrOB.y GaK-
Tepuii MOXKET CAYKHTb OZHHM H3 HanOosee WYBCTBHTEJBHBIX CHO-
co60B_ KauecTBEHHON M KOJNHYCCTBEHHON OUEHKH BJHAHMS TeX HIH

_ HHBIX OTHOCHTE/bHO HJH a6COMIOTHO CeNEKTHBHBIX BO3JeiiCTBHIl.

B nosckax COOTBETCTBYIOU{HX OGOCHOBAHHiI HaMH HCCJE0BaHO
CyMMapHoe BAHAHHE MCXOZHO CTaHAAPTHON, HO TOCTOAHHO MEH:IO-
uefics H He KOpperHpyeMoil B mpolecce KyJbTHBHPOBAHHSA TIJ1I0K030-

- conesoit cpeast M-9 ma CTPYKTYpY BHYTPHBHAOBLIX ORI
E. coli nukoro mramma M-17 npu 3aceBe B Hee Majabix H 60ab-
_ IuHX 103 GaKTepHil. _ . g

MATEPHAJ H METOZ bl HCCJ]EJIOB_AH“}I '

-~ Hexomuuunorennsiit auxuit wramm E. coli M-17 naccuposait
- Ha mAco-nenToHHOM Gysabone. OTMbiTyio 18-yacoByio KyJbTypy 3ace-

Banu Ha cpeny M-9 [1] B koHeuHoit Konuentpawnn 10 u 100 ssn/Ha.
KynbTiBHpOBaHHe MPOBOAWN € TIOCTOSHHBIM  TepeMelnBanieM NpH
37°C. B Teuenne BCero pocra uepes Kax/ble OfHH-ABA yaca jeiaii

- BHeMKH 00pa3los, B KOTOPLIX HccefoBan: 1) naMeHenne cOCTasd

CpeAbl — KOHUeHTPaLHIO roKo3nt [2], pH cpeawt, nakonschue 9KCT
pauesmoaspuoro Genka no Meroxy Jloypir [3]; B oTneabubix onbiTaX
ompenenani KOHUEGHTpauUHio B cpefe HoHOB K+ u Nat+ ma maasen-
HoM (otomerpe PIID-58; 2) IOHHAMHKY HAKOIJIGHHSI MHKPOOPrd:
HH3MOB B cpeie NpsAMBIM MOACYECTOM KJETOK C NOMOL(bIO MeToAd

- $asoBoro XOHTpacTa M MPOUEHT KHIHECTOCOBHBIX dopm B KyabTYPE
passenennit o6pasuoB Ha Msco-menTORHBM

- arap (N‘\I'[‘A) [4]’ 3

B e s e S S

* puMuAIHOB no Metony Xoaaupes [5].

* . MameHeHHe CTPYKTYpPS! NMOMYJIsiiHH OlleHHBAJH B NEPHOAB! ajal-

TaUHH, MOJOXKHTENbHOrO = YCKOpPeHHs, JorapHQMHYECKOro pocra,
OTPHLLATE/IbHOTO - YCKOPEHHA " K = CTa0HIH3aLHH - YHCJIEHHOCTH, B
(hase nocTeneHHOro OTMHPaHuA KyaAbTypsl. Onpejensan cyMmapHyio
yacToTy NpoTOTPOGOB H 3aBHCHMBIX (OPM, KOTOpHE AH(GEepeHIH-
poBajn ‘B orTHoweHnH 30 aMHHOKHC/OT, BITAMHHOB, MYPHHOB H NH-

YunteiBasi CeJeKTHBHBI THI Cpejibl, ocof0e BHHMAaHHE YAC/SJIN

_onpejeaeHHI0 B NpPOTOTPOdHOI (paKUHH BAPHAHTOB C' Pa3/IHYHOI

CKOPOCTBIO POCTa Ha pasHbiX 3Tanax KyJabTHsuposaius. C 3roil
11€J1bI0 NPOHM3BOAMJIH NOCeB -06pa3lla Ha .roJIOJIHYI0 arapH3npoBaH-

‘Hylo cpeny M-9. CkopocTb POCT2 OLEHHBAJH TO BeJHUNHE AHAMET-
pa KOJOHWH, Bhipocuieii uepes 48 « mukyGuposamns npu 37°C.

YawKy ¢ BLIPOCIIHMH Ha Heil KOJOHHSIMH NOMeIlajH noA GHHOKY-
nspHblit MEKpockon MBC-3 1. nyTeM BpauleHHs OKyJspPMHKPOMeETpa:
onpejeassii . pasMepsl BCeX BXOAAIIHX- B TOJNEe 3PEeHHA KOJIOHHIL..
[Monst 3peHHsi MeHAAH X0 .T€X IOP, NMOKa KOJHYECTBO H3MEPEHHBIX:

.. KOJOHHH He cocTaBugo 150—200. - -

O6paGoTKy AaHHLIX. NPOH3BOAMJIH CJAEAYIOUtHM 00pasoM: pas-:
Mepbl ‘KOJNIOHHII TPYNNHPOBAJH ‘B BapHAaUHOHHBIL pAA, pasOHBaAJMH:
€ro Ha KJacchl, pasMep KOTOPHIX BhiuucAsaH no ¢opmyae Crapi-

‘eca [6). 3arem ompexeasan cpeiHee KOJAHUECTBO KOJIOHHI - KaxK-~

IOro Kjaacca Ha OJIHO noJje 3peHHs. 3Hasg nJoulajxn NOJSL 3peHHsK
H YaliKH{, MOXKHO MOJACYHTATL KOJHYECTBO KOJIOHHII Ka)XA0ro Kjaac-

<. Ca, NMPHXOASLIHXC Ha YalIKy, a 3Hasd KOJIHYECTBO KHBBIX KJETOK

H KOJIOHHIT ONpeJe/IeHHOr0 KJAacca Ha YaliKy, JIErkOo BHIYHCIHTh

'

.
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, lImxanu@ passutua E.coli (wramm M-17) npn manoit (A)

1 —lgo)l)iqemo Kaerox, mam/sa; Il — xonuentpauus rmoxoaﬁ. X

\

SaceBHHIX - 103aX,

cobunie ocobu, %. -
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T g : pst onyasuum E. coli M-17 :
no m&o?r?%?iﬁ%@cenuoﬂ KOHIIEHTP ALK 10 sar/ma

o CpoxKit KyJbTRBHPOBAIHS, § \
“°?'§7:‘3§2'§§:""'%‘°’ yR— Y 9 29 {3538 |44] 114
| 0,005 | 1-@ [0,25:10-31 0,2 .10~ | —)—|—|—] —
: 8:25:?).55 2. | 0,27:10-2 | 0,2 10~8 | —|—|—|—| —
0.6 —0,85 3 | 0,77-10-¢ | 0,16-10=0 | —|—|—]—] 0,002
0,9 —1,05 aq | 03 .10-¢ | 0,25-10—¢ |1,01,0]1,0]—! 0,002
1.2 —1,4 | s5.% | 0.28-10—¢ | 0,16.10-% |—[—|—]0,7| 0,0
1.5 —1,75 6-i 53 — === g,g;_
1,85—2;2 T-it s N B B B e
 O6mas wactora K1e- 0,6.10-% | 0,46.10-% |1,0[1,0[1,000,7| 0,094
TOK, JAalouux KOJOHHK ; 4 : e -
Ha M-9 s .
* 3pech 1 ';uaee-—-qﬁﬁ-ora l’t“.nefox B NOOyASQEY, AAIOMHX na M-9 KOJORHTE _yxml;
Boro p.nuepa. , ) _ :

YacTOTY KJETOK B TMOMYyMAILNH, 06/afalOUKX TOfl HJIH HHOM CKOPO-
.cTbi0 pocTa.. Kaxbii BapHaHT ONbITa NPOBOAHJH TPOEKpaTHo. Pe-
~ 3yAbTaTH JABYX XapaKTepHbXx Halb/lofeHHil NpHBe/leHH Ha PHCYHKE °
u BTabn 1 u 2 : : ' i

PESYJILTATB! H WX OBCY)KAEHHE

B nmapannenbHHX ONHTAaX TPH 3aceBe Majbix i GOJBIIHX JHO03.

. pa3BuTHE KyJAbTYPH B cpefie ‘M-9 uMeno. pasHblit BpeMeHHOH peé-

XKHM, XOTA B LEJOM KPHBLIE YHCJAEHHOCTH HanoMHHaJIH, eCJH He

~ Ta6auna 2

Jusamuka cTpyxTypst nomyasum E. coli M-17 mo ckopocTH PocTa
npH 3acesHoft KonueHrpauuu 100 san/ma i o

O e e B
VunxytS_nu}tau. | : 0 e o Sl R L
0,06-0,25 | 14t | 1,1.10-¢ | 2.1~ | 0.9.10-8 | s5.10-
©0,3—0,85 . [ 2.4 | 0,5.10~8 | 0,7.10~% | 0'6.10~% | 1,83-10%
0,6 —0,85 3t | 0,4.10-¢ | 0,5.10-8 | 0,3.10—% | 0,5-102
0,9 —1,05 4 | 1,3.10-8 | 2.10~¢ 1.10~8 2.10—°
>~ 1,2 —1,4 5t |- 1,3-10~¢ Sl 1,2.10-¢ | 2.10-°
. O6mas wacrora | J10-8. | % : -
KJETOK, AAIONHX KO- e 10‘-_ 3,4-10-¢ 2:10% 714
Mgﬁgﬂ_{ Ha M-9 ' e

TaGauma 1

. Konuposaau apyr apyra. Moxuo monaraTh, uTo, H36paB AJs JIO-
"', Goft 3 3aceBaeMbX [03 HHO{i BpeMeHHOfl MacuTal, ME MOr/H Obl
'MOJYYHTh ' COBMAJAIOLIME MO0 BHICOTE M HanpaBJeHHOCTH 'KpHBHIC.
. Ha mnepsuiii B3rasn, 5T0 MOXET SIBHTLCS ‘OCHOBaHHEM JIJST YyTBEPXK-
. - ‘meHHs oOWHX 3aKOHOMEpHOCTeil pa3BHTHs GaKTepHaJpHBIX TONY-
| JAuHi, Y KOTOPHIX JAMHAMHKA YMCJEHHOCTH, fBJseTCH (yHKUHEN
' 3aceBaeMoil 1036l H BpeMeHH KYJbTHBHDOBaHHS. i .

- Hcenenyemele nokasaTens Cpejbl - MEHSIJINCh COOTBETCTBEHHO

"B KyabType Ha6Jiofa/H HAaKOMIeHHe MeTaGo/NnTOB H MPOAYKTOB

_ 'HaKomJenmio Guomaccel. lM3amenenwe ypOBHS TJIIOKO3BI B - cpefe
" Gbim0 o6paTHO NMPOMOPLHOHAJBHBIM HAKOMJIEHHIO - KJIETOK, a -CMe-
' wenune ‘pH B KuHCAYIO CTOPOHY NPAMO 3aBHCEJO OT CTENEHH YTH-
 ausauuy raiokossl. [Ipucyrcrsue B cpene Honos Kt u Nat cymecr- -
' BEHHO He CHHXXaJIOChb, UTO HCKJIOYAJO BhIPAXKEHHOE JHMHTHpYlOLlee -
“  BJIMSIHHE 3THX KOMIIOHEHTOB. : g :

- 'JIN3HCA- YACTH KJETOK, O YeM CBHAeTeAbCTBYET NOBBILIEHHE' KOH- * '
‘nentpauuu GenKa B nepHOAbI CTaGHJIH3ALHH H NOCTENEHHOro CHH- .
_ JKEHHs -KOHLEHTDPALHH KJETOK B KyJbTypax (60—80 m2/a cpeaw). .
.. B nesom onmcaHHble H3MEHEHHS COCTaBa CPEABI MOXHO pacCLeHH-
BaTh KaK JOCTATOYHO THMHYHbIE JJA : OTAJbHHIX - $a3 pasBuTHA -
KYJbTYpPbl H JIHIIb CABHHYTHE -BO BPEMEHH COOTBETCTBEHHO. BeJH-
. yHHe 3aceBHOil no3n. I[To Hawemy MHeHHIO, HauGoJbMIH{ HHTEpec
. IpPEACTABJASIOT NAHHbE NO AHHAMHKE BHYTPHIONYJSUHOHHBIX CHBH- .
"..TOB’ B' KYJbTYpax, NONYYEHHBIX 3aCeBAMH MaJbIX H GOJABIINX 03
- E. coli B cenekrusnyio cpeny M-9. Rl :

Ha nepsulit’ B3rasifi, CTPYKTYpa HHOKYJATA JHKOTO IITaMMa, B -

KOTOPOM COfiepKaHne MpoToTPo(oB, CNOCOGHBHIX K POCTYy Ha celeK-.
“ THBHO# MuHHMaabHOR cpege M-9, cocrasnsno 0,0000—0,0009%,

n0MKHA Gbla NpeTepneTbh 3HAYHTENLHBIE H3MEHEHHS, H TOJbKO 3a-

| .TeM pPa3MHOXHBINNECS H BBHITECHHBIIHE ayKcOTpPO(OB npoToTpodnl =
_ moran’ oGecreynurs HaGaioxaeMuiit pocT KyasTyphl. OueBHAHO, TaK
M _TIPOMCXOAMJO npH 3aceBe Maanlx 103 (10 mawn/ma). Hcxonnas

yacToTa NpoOTOTPOGOB B 3TOM cayyae Obiia Maja H cocTaBjsja

0,6-10-5, man 0,0006% xaerox. IIpu coxpansmiomefict uiam. Maao -

H3MEHSeMOil .MHCJICHHOCTH NONYJASUMH COJEepXKaHHe NPOTOTPOGHOI

¢dpakuuu B Hell HEYKJOHHO BO3pacTano, H K 29-My yacy pa3BHTHA - :
'MIOYTH BCsl MOMYJSIIHS COCTOANA H3 NPOTOTPOHOB, CNOCOGHBIX K pOC-.
Ty Ha MHHMMAaJbHON cpejie.  3aTeM NeEpecTPOMBLIASCA NPOTOTPOY-

Hag KyJbTypa Berynajia B (pasy JorapudMuueckoro pocra, H K
38—45 « e¢ uHCIEHHOCTb yBeaHuHJach B 65 pa3 mpn cofepiaHuu

_.porotpodo oxoso 100%. Manpuefinas cTaGuan3auus H yMeHb-

HIeHHEe YHCJACHHOCTH NONYJSIHH ,HPOIICXOJIHJHI_I'Ia (I)OH& NOABJCHHSA

H yBeanuenus sasucumoit ¢paxuun. K 114 4 naGaiomenns uacrora -

aykcotpo)oB B KysibType Bospocna ao 30—999%. Xapakrepuo, uto -

KaK B HauaJe, Tak ¥ B KOHIE Pa3BHTHS .KYJbTYPHI-9TO GBUIH BapH-.

anThl, 3aBHCHMbIC MO TMMIYTAMHHOBON H HHKOTHHOBOJ:KHCJOTAM.
Bonee cBoeoGpaseH NyTh AOCTIXKEHHSI MaKCHMaJbHOM YHCAEH-

" HOCTH NOMYJANNH, (opmupyeMoii GOMbWHMH 3aCEBHBLIMH 'JI03aMH. .

.‘: A '.
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‘MepHo Toii ke (

"-cymecmeimo He H3MEHHJIOCh,

na yposue 3,4—7,7
~peex 3Tanax pasBHTHA.

yacaM pasBHTHS (COOTBETCTBEHHO B !

v. 1 HC COOTBQTCTB)’CT pesy. .
. chiyuae MBbl cTajxKuBaeMca H € pas

M JIeficTBHEM NepBHYHbI

: Y OBhOB aatax Gblaa npy-

S npotoTpodos B HHOKY _

3aeck ucxonuaul\{ac'rzog«:im _g)’ xz?x W npi 3acene MAABMI ZI03aMH,
] &y

; i 1 3aBHcHMOIll dpaxuni
enne npoToTpodHOi H
e “P yacToTa NMPOTOTPO(OB COXpaHsJiach
.10-5 (1. e. B mpeaeaax OJHOrO MNOpPAAKa) Ha
’ . 5 » .

B nanpueitmeM COOTH

— ¢ MeCTOMY H JEBSTOMY

CTH TIOMYJSLHH K 1WECTO
VYpeanuenne 4HCIACHHO y R 3 nesy 2osx an il
X ororpodroil PpPaKWIH  Kyab-
HTb TOJLKO Pa3MHONEHHEM TP ' -
oﬁmgxm npesbLaeT HX oTEeHIHAAbEbE BO3MOMKHOCTH penJIHKaunun
g npTaTaM onpeneseHuil. BupuMO, B aHHOM
a3BHTHEM 3aBHCHMOIl (pakuuyu B

nepBoNAaNbHO coNeKTHBHOI Ccpefe, COCTaB KOTOPOlN H3MCHSETCH

NpH Pa3BHTHH MONYJSIHH. Mu jonyckaeM, UTO HaGaionaeMulit de-
HOMeH pocTa ayKcoTpo(poB MOKET 6biTh OOBSICHEH CTHMYJHPYIO-
| x MeTaGoIHTOB, BHAEASCMBIX pacTyuleil

npotoTpouofl ppaxuueii WK APOAYKTAMH AN3HCA YACTH KJIETOK,

obecncuHBalOLUUHME paxonjeHnue B Cpeic MHHHMAJbHbIX NOPOTOBHIX

KOJMYCCTB BEIUIECTB, KOTOphie HEOGXOAMMBI AJIS pasBHTHS 3aBHCH-

MOit ppaKuui KyAbTYPHL. - :
[Mono6nas cHTyalust mpH 3aceBe Manbix J03 co3faeTcst JHUb

§a MO3AMHX STanax pasBHTHA, Koraa ofmlas MJIOTHOCTH nonyJas-

" HHH, cTeleHb IKCKpeuuH MeTal0/NTOB JOCTATOUHO BBICOKH, 4 JIH3HC

" yacti KAeTok na ¢asax ctabuan3auui 4HCACHHOCTH HJH - nocre-
- NeHHOro HX OTMIpanHs obecneuynBaeT MOCTYNJCHHE 3HAYHTCALHBX

KOJuecTs GHOOPraHMyeckHX BellecTs B cpeny. )

Ctoab xe cBoeoGpasnbie n3MeHerns nal/ai01anuch B COOTIOLIE

nisix (paKuuit GHCTPO 1 MELJIEHHO PACTYULHX BApHAHTOB KJIETOR
B nonyasuuax. Passutne MajbiX 703 HHOKYJATA CONpPOBOMKAAJOCH
TPeHMYUICCTBEHRBLIM HaKonjenueM GbICTPO pacTyulux H OTHOCH"
TEALHLIM CHIDKGHHEM COJEPXKAHHS MEAJNEHHO PemnJIHIHPYIOIHXCH
BApHAHTOB. DTH BLIPAXKCHHbIC CABHTH BO3BpaUlaJHCh K TNepBOHA:
YaJbHOMY COCTOSIHHIO TpH CTAGHAM3ALMH YHCJAEHHOCTH M mOCTe
NeHHOM OTMHpaHHH Kaetok. He uckiaioueno, uto 3aKkAI0uHTEAbHHBIl
STan OMHCAHHON KApPTHHBI SABASETCH CJEACTBHEM JIywilero BbIZKI
BaHNS MCAJERHO PemIHLHpYIOUXcs ocobefi B cpene, MeHslouleiic
B HeGaronpHATHYIO CTOPOHY, i€ PasMHOMKEHHe SHEepriHuHO pacty:
ILHX BApHAHTOB TOPMO3HTCA B Goablueil CTENEHH.

Mpu 3acese Goabluofi 03B MMOKYASTa He OGHApYycHO NOAOD:
HOTO mepepacnpencienns MejJaeHHo i GhCTPo pacTyulux BapHaHTOB
B nonyasuui. MIX cooTHOwenHe Ha npoTsMeHHH Bcero KyJbTHBE
POBAHHA H3MEHSJIOCh HECYLIECTBEHHO M He MOT/O GhiTh OOBsICHEHO
C mO3MmKil yCTanOBACHHHX (aKTOB K rumoves. Bmecre ¢ TeM ueTKO
GOABLIINMH H MAALIMH 03aMH HHOKYJATA, MO copepxkannio B HiX
gi?:%g:‘:ﬁ‘::::ﬂpscgmux BapHANTOB He BLI3BIBAlOT coMHeMIN
wa [7], Pu -8" - SToMy Bompocy nocasmenst paGots Bpay

» Puumonna [8), Tyanoy [9] w- wamm npepminymne nccaead”

14

.sanns [10, Il]. Oanaxo npupofia HabJalofacMbIX ABJAECHHI elue 10

KOHLA He n3yuena. IloatoMy noka Jislib MOXXHO KOHCTaTHpOBAaTb,
yTO OAMH M TOT XKe WTaMM Mukpoopraunamos (E. coli), 3acesae-
MBI B GOJBIIMX M MaJjblX Jl03ax Ha cpeay M-9, peanaunsyer CBOH
MOTEHUHANbHbIE BO3MOXHOCTH H JOCTHraeT MaKCHMa/bHON YHCHEH-
HocTH pasubiMK nytamu. [Ipn aToM CTpyKTYpa HHOKYJATa H pac-
Tyuiefi NONYJAALHH TIPpeTepneBaeT 3HAYHTEAbHbIC - H3MCHEHHT TIPH
MaJblX H MeHee BIpaXKCHHble CABHTH NpPH GOJBIIHX 3aCeBHBIX JO-
3ax. T0 KacaeTcs Kak COOTHOUIEHHS NPOTOTPODHON H 3aBHCHMOIL
dpaxuuil, TaK H KOJHYCCTBEHHBIX COOTHOUICHHI OLICTPO M MeLJCH-
HO pacTyUlHX BapHaHTOB B KyJbTypax. ; %

M3 cKaszaHHOro MOXHO c/lelaThb BLIBOJA, YTO METOX CTPYKTYPHO-
NONYJIANHOHHOIO -aHa/nN3a OTKPbIBAeT HOBbI€ BO3MOXHOCTH IJIf
H3yYeHHs XapakTepa M NPHPOAB BANSHHA PasHOOGPasHLIX CeJeK-

~ 'THBHBIX BO3/efiCTBHil H THNA NPHCNOCOGHTE/NbHBIX peakuuii Gaxre-
' PHAJbLHLIX NONYASUNIT NPH 3THX BAMAHMAX. g :
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AKALEMHSI HAYK CGCP. + VYPAJIbCKHF HAYUHBIF LIEHTP
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1

¢

A. 1. KOPOTAIEB, 0. A. 3EHLIOBA

- .COJAEP)XAHHE H 3¢PEKTHBHOCTb PABOTbI
PHBEOCOM ¥ WITAMMOB ESCHERICHIA COLI,
; PA3JIMYAIOLLUXCST :
N0 AMHHOKHCJIOTHOMY KOHTPOJIIO CHHTE3A PHK,
NPH U3BMEHEHHH CKOPOCTH POCTA '

YR06HOi MOAG/BIO AMSI M3YNCHHS peryJsiuu cuntesa PHK sigag-
10TCR ayKcotpodubie Gakrepii, TpeCyiomue A CBOEro PocTa OmHy
WM HCCKONBKO AMHHOKHCAOT, ¥ GOMbIIMKCTBA ayKCOTPO(OB NmpH oOT-

. CYTCTBHH B .cpejie HCOGXOAHMOT AMHHOKHCJOTH! YIHETAaeTcst CHHTE3
. Geaka u PHK. Onnako cpemn HHX. BbIiefeHB! MYTauThl, NPOAOJIKas - |

fouie ciure3 PHK u B orcyrersue cinresa Genka. Oum Guuin na-
3palint «ocnaGnenubimiy’ (relaxed) B oramune or «crporux» (stringent),
KOTOpLIC MpH OTCYTCTBHH B Cpeie HeoGXOMHMOIl aMUHOKMCIIOTH! npe-
kpauaior cuires Gesixa 1 PHK [1]. «Crporne» myrantsi npemnoxes
‘Ho oGosnauarh cumsosiom relt, a «ocnaGnenusier — cHMBOMOM rel— (2.
Mexanusm ¢ynkunonnposanus rel-rema noka Hemssectenr, Kpurnye-
CKHl aHanu3 WeCTH PasnMumbIX THIOTE3 aMHHOKHCJOTHOI peryJisiuHn
cunresa PHK npiisen x sakmouenmio, uto mu omma i3 mmx He jaer
YAOBACTROPHTEILHOrO oGbsicienust [2]. Tlpeanonaraercsi, uro -(pymk-

- lust rel-rena - sakniovaercst B YPaBHHBAHHH .CKOPOCTH CHHTe3a CTa-

2;:;::;:x PHK co ckopocrsio paGorst GetoKCHITE3NpYIOlICH  CHCTEMDI
lIl.'m. BHIICHCHHS BO3MOXHOIl  B3aHMOCBSI3H  (hyHKLMOHHPOBANNS
_lr:; -TeHa ¢ s(exTiBHOCTLIO padoThi _GentoReHHTe3HpYIOMIeli  CHCTEMBI
MH TIDOBCAICHO CPaBHHTENILHOE H3yueHHe cofiepanust u opexTs-
geog:t(/gixﬁm EjllﬁOCOM, a4 TaKMKE NHHAMHKH oi‘liqmemm TOTaJ bHbIl
g l{ TAMMOB CO «CTPOrHM» M  «0OCAaGACHIBLIMY KOHTpOJIEM
NIPH DOCTE Ha PasAMYHBIX cpeflaX, a TaKKe npu nepe-

a0

Hoce u3 Genwoit nuratensoii cpexst B 0GOT4lICHIYIO — «CABHT BBEpPX>

(shift-ups),

| MATEPHAJL H METOABI MCCNENOBAHHSA
B paGore UCTIO/Ib30BATH B2 M3OreHHLIX ITaMMa E. coli, pa3nn-

 AIOUVIXCS 110 aMHHOKHC/IOTHOMY . KoMT
L >, 10MY . poaio cuuresa PHK: E. coll
»CP78 Arg=, Try-, Leu-, Hys=, BT (E. coli CP78 rel+) — mramm

o <CTporie» kontposem cuntesa PHK n E. coli CP79 Arg—, Try™,

E

~opmyse [3]

i
'
|
R
i
;

. Leu=, Hys~, By (E. coli CP79 rel) — wramm ¢ «0CTaGeHibIMDY KOHT-
: ponem cunresa PHK., Meroan nonyuennst cHHXPOHHBIX KyJLTYp oni-

cansl B paGore [3]. Iast BHIpauMBanHHs KyJALTYP MCNONL30OBAMH MSCO- -

nentounblt Gyavon (MIIB) u Munnmansuyio cpeay M-9 ¢ raoko3soii.
" TIpn KysanTHBHpOBaHHH HAa MHHHManbHOINl cpene E. coli CP78 u CP79
- noGasasian L-tpeonun, L-ructuamn, L-mefiuun, L-aprunun us pacuera .
- 20 m2/a w THamun M3 pacuera ‘2 me/s. «Capura BBepX» JOCTHTaM

JoGasicuneM K Cpepe. pabHoro o0nheMz KouueHTpupoBanHoro MIIB.
KonuyectBo KJeTok - nmopcunthiBaAK B Kamepe [opsiesa ¢ noMouibio
(hasoso-konrTpacTioro Mmuxpockona. DBesox onpeaensuin no Meroay
Jloypu [4], nyxaennoBble KHCJOTHI (PpakUHOHMPOBAJH NO - METOAY

~ Wsuara n Tannxaysepa [5]. Koanuecrsennoe onpenenenne PHK npo-

BOJHJIH CIEKTPO(OTOMETPHUCCKH ¢ nomotbio cnekrpogoromerpa CP-16

no merogy Cnmpuna [6]. Kommnuectso puGocoM B KieTke H CKOPOCTb - - -

Giocuntesa pHOOCOMaMH Geika pacCUMTHIBAIH MO MPEAJONKENHON HaMK

o

" raie 'V — Konnyectso Gesika, CHHTE3HPYEMOro pHGOCOMOIl B CCKYHAY

2 (3Ty BeAMYHHY 3aTeM BbIpaXaa® B aMHHOKHCIOTAX; HCXOAS M3
CPELHEero MOJEKYJISIPHOro Beca - aMHNIOKHC/IOTH, paBHoro.120); m, i~

‘Mg — KOJINYECTBO GesiKa B KJCTKC B COOTBETCTBYIOUIHE TNPOMEXYTKH . -
_BpeMmenH, 2; n—uncjo puGocom B kaerke; N, m N, — Konnuecrso
- KJICTOK B COOTBETCTBYIONHE MNepHoAs pocra; t— murepBan npemenn,

cex; a Takxe no gopmyae [7]
Protein i i

r RNA
‘1,6-100

RS L S R i @

-0,77
. “ 7

r)ie V — Konuuecrso AMHHOKHCJIOT, BKJI!O‘!HCMUX B NOJHNCONTHAHYIO

uenb puGocomoit 3a 1 cex; Protein — npupocr Geaxa; p— ckopocTs

pocTa Ky/abTYpbl, ONpeiensieMast ' KOJNMYECTBOM YABOCHHIT K/eTok 3a
1 4; 120 — cpeaunit  MONCKYNAPHLIT Bec OAHON AMHHOKHCJIOTHI;
rRNA — cozepxanme pPHK; 1,6-10° — monexynsipusiit sec pPHK;

10,77 — xoapHumenT. aKTHBHLIX PRGOCOM.

. PE3VJILTATBI H HX OBCY)KAEHHE

Ckopocrb pocra Kynb'i'ypbl pE. ’col‘i CP78 rel+ ma MITB it Munu-
ManoHoit cpeae M-9 cocraasina 1,3 u 0,67, a E. coli CP79 rel——1,0
n 0,67 ynpoeunit 3a 1 « coorserctsenno. Kak BHANO U3 Tabn. 1, co- :

AR B
& ’(‘: ;._.l.nlk i 4,.",'_' »

"_\énsn,iimsu/(?)) /7 gfj;(:g :

\ Axaaemid payi {upr, CCR

? 3axna 335




racselisd

e O i e . P79 np pocTe Ha PA3NHUHBIX CPejax, |
“Koamuecrso pubocom y E. coll cm:.ﬁ), p" R 8 :

e B xon B nepnoft - |- B f:

mfauu Cpeaa| ourod ;?a:-?:an: _,2;3,‘;‘;: "’“g;ga:"‘ : ";'e.;:m '[
) % ‘ | 9340,8 | 24x1,4 | 1517
£ ol CP8 MOS8 | 9409 | x| 12zlo | 12209
| o | 22429 | 2710 | 1818
E. oolt CP79 (IS 3 oxhd | Teris | 12509 | 10%04

Gakrepuit. Pesko H3MEHJETCS  B. 3aBHCH: |
MoCTH OT (asbl pocTa. MakciMabloe KOJAHYECTSO puGocom x]xaad,mo. 5
jaeTcs K KoHUy nar-bass W B KJI€TKaX MEpBOH reHepaluH. “emi
C TeM Npu pocre Ha o6oraenHoli - NHTATEJbHOM . CPejle KJICTKH com:;p‘i
waT 3HAUNTEBHO Gonblue pHGOCOM, ueM MpH pocre Ha mmméinw

" cpeie. i -HaGMOJeHHs TOATBEPIKAAIOT, :}T{opg(éﬂ:pigz]mue puGocoy y

uit ssasercs GyHKuuHe yCJa0BHH X N i
Gamlfl?yuemxe mmamg)gu OTHOIICHHS TOTa/BHbIH Gwplf/P!-lK . TIOKa32-
 Ji0, 4TO B MpOlECCE POCTA KYALTYPH! HA ORHOM H TOH JKE CPEAC oHo
IPAKTHYECKH OCTAETCA NOCTOSHHBIM, T. €. He 3aBHCHT OT ¢pa3bt pocra.
Tlostomy B TaGn. 2 MpHBENiEHbl YCPEAHEHHbIE 3HAUCHHS STOrO OTHO-

" Juenusi 5a Bech W3yueHHbIil mepuon . pocra. Buawo, .uto'y LiTaMMa ¢o
«ctporin» Konrponem cunresa PHK cymecrayer oGpaTHasi 3aBHCHMOCTh
MEeKAYy b H OTHOLICHHEM TOTaJ bHbIi 6enok/PHK: ¢ ymeublfxenneu
cKOpoCTH pocta KyabTypsl Ha emuuuuy PHK B knetke npHXOAHTCH
Goapwe Geaka. ~ - : £ ,

Omioii M3 BO3MOKHBIX TPHYHH YMEHDIEHHS OTHOLIeHHS 10
tansubit  Genok/PHK TpH NOBBILEHHH CKOPOCTH POCTa’ MOXET
ObiTh NMpENOYTHTEbHBI CHHTE3 puéocOManbHOTO Geska (P-Genka),
HeOGXOHMOTO s (JOPMHPOBAHHS GONbUIEro KOJHueCTBa pHEOCON,

_NOCKOAIBKY CKOPOCTb- €r0 CHHTe3a NPHMEPHO B JBa pasa’ HIKe CKO:
POCTH CHHTe3a HepuGocoManbhoro Geika [8]. '

aepxanne  prGOCOM y

.TaGJlllllﬂ 2

Sasucumbvmmelmu TOTaNbHLI -6e.nox[PHK ]
"~ W OTHOCHTE/NLHOTo cofepanua puGocomampioro Genxa oT |

 Miraxu Cooza | w | Komww'| Toramwh | Ccamui seaok

E. coli CP78 rel+ | MTIB | 1.3 8 | 4,3+0,39
N | m9 |oer| 11 | 5.6%0.20

= | E. coll CPTY rel= MOE| 10 1 9 | 414035
A o 9 |067|, 1 | sexoar| 99 1

TaGauual: .

-"Taﬁynuua' Er

y Sinhcuuocrb'sqxbeurﬁnnocm' GuocHnTe3a - Genxa puﬁbco.uauu (konuuecrso -

_aMHHOKHCAOT, BKTOYAEMbIX' PHGOCOMOMt B NOMHNENTHAHYIO UMb B CEKYHAY) OT |-

: o 2 b < b .| SddexrnnnocTs Guocunresa Genxa,
Hitaun Cpena m L(no:‘:'glﬁ' pacculfrallxlnn 1o Gopmyaam }
) £ 1 7¢l) (2) -
E. coli CPT8 rel+ |MMB| 1,3 |- 8 2042,8 | 1142,8 -
s M9 | 0,67 11 A7+2,1 - lQ:t;2.2 '
E.-coli CP79 rel= | MIIB| 1,0 9 25+3,2 | ©'10+2,9
; | M9 o067 [ 11 15+2,3 52,5

C ueibio NPOBEPKH NPaBHBHOCTH CAGMAHHONO NPEANOONKEeHHs
"HaMH TPOBEACHO OMpejeNieHne - CofiepiKanus . pnéocoManbHoro Gesika:
TPH Pa3NHYHEIX cKOpocTsX pocta, Kommuectso P-6enka B KJCTKE NOACUH--

. ThIBAJIH, HCNONBL3Ysl JINTEPATY pHble JAHHBIE O POLECHTHOM COACPIKaHHH

‘P-Genka u pPHK B puGocomax [9]. PesyabraTel, npuBeieHHble B:
Ta6.1. 2, NOATBEPIKAAIOT, UTO. Yy IUTAMMA CO «CTPOTHM» KOHTPOJAEM CHH-
Tesa PHK ¢ yBennuennem CKOpOCTH poCTa KyJbTYPhl YBEJAHYHBAETCH
OTHOCHTeNbHOE cofepxkanye P-Genka. ITockoabky cuurtes P-Genka

- pPHK nocur xoopaunupoBaHHEli- XapaKTep, ORHOBPEMEHHOE YBeJIi-
venne cxopoctH caiitesa pPHK  Takike -J0MKHO CrOCOGCTBOBATH.

yMmenblieHHIO OTHOWeHNst ToTaabublil Genok/PHK. ¥ wmramma xe ¢
«oc/1aGeHHbIMY KOHTPOJIEM NMpH H3MeHEeHHH CKOPOCTH pocTa OTHOLIEeHHe-
‘P-Gesiok/ToTanbHblil KJAETOUNbIT GeJOK CYUIECTBEHHO He . H3MEHSIeTCS
(ra6n. 2). Io-BHauMOMy, MPH BCeX CKOPOCTAX POCTa KyJILTYpHl CHil-

- 1e3 pPHK y mramma rel™ uper ¢ oMHaKOBOIi CKOPOCTbIO, B CRS3MN: -

¢ ueM B oTHoweuue - ToTanbubtit Genox/PHK - coxpansercs nocrosi-
HBIM. ‘ 5 o ; Res. vape s

B TaGn. 3 npuBefensl ‘pe3ysbTaThl ONpeAeneHHst S(MpeKTHBHOCTH:
paGorb! - puGocon, paccuntanusle no ¢opmynaam (1) u (2). Xorsa sru.
¢GOopMyJIbl, MpPEeANOMKEHHbIE B pasHoe BpeMs H HE3aBHCHMO. ApYr oT

- Apyra, MCXOIST H3 OAHHX H TeX Ke TIPeANoChHUIOK, 'aGCOMOTHOe - 3Ha-

ueHHe 3QQEKTHBHOCTH, onpefeaseMoe Nno HHM, He COBMIAjaeT, 4To, Be-
POSAITHO, CBSI3aHO C TeM, YTO -HH OJHA H3 HHX He NO3BOJAET JIOCTa-
TOYHO TOYHO Y4eCThb BCe OcoGeHHOCTH. paGoTht GeJOKCHHTe3Hpyiouleii:
cHcTeMmb! kierkd. Bosmee npeanoutnTennHa ‘opmyaa (1), -nockoabky

| mpH pacuerax mo Heil HaGNIOfaeTcs Jyvyilee COBNajeHHe pPe3yJiLTa--

TOB B CTaHAAPTHBIX YCJAOBHAX OMbITA. : i,
-Kax suaso u3 ta6a. 3, sddexTHBHOCTL OGHOCHHTE3a Genka y-
HITAMMA CO «CTPOTHM» KOHTpOJeM NpH H3aMmeHenHH p ot 1,3 no 0,67,
He3aBHCHMO OT TOrO, IO 'KaKoii (opMyJie OHA pacCyHThIBaJach, NMpaK-- -
THYECKH HE H3MeHsercss. ¥ LITaMMa C «0c/aGJaeHHbIM» KOHTPOIEM CHH-- .

- te3a PHK wusmenenne p or 1,0 1o 0,67 Bneuer 3a co6oii 3HauHTeNb--

HOE CHINKEHHEe CKOPOCTH GHOCHHTe3a Genka. 3 :
. Cxonuble 3aKOHOMEPHOCTH B M3MEHEHHH COAEPMaHHs pHGOCOM, OT--

2* 19¢



HouwleHHA TOTAAbHBIA Geaok/PHK 1 sddexTiBHOCTH GHOCHHTe3a Gexgy !
Geann Bussienst u npu eshift-upy: _ &

E. coll - E. coll
10° CP78 rel™ CP79 rel™
27 B kaerke, 10°
“‘&“é‘i‘i‘i,ﬁiﬁ?" ... 1210,9 N3N
MﬂB o E W . ‘Iﬁi.iK‘ s s @ 20:!:2'5 24:1.7-
e ft GeoK : : 'l
omohfgii.'m%;:‘{u. s s . s o+ +5,6£0,29 - 3,410,880
B o b dmn s i W ... .4,1£0,21 3,1+0,2
SdPKTHBHOCTL GHocxmr?sa GeiKa, paccyi- -
ae (1):
m;‘:’a;_%};:g:g;y? .(.). ....... 17+2,1 12+2,3 °
XIS e ass 7' . 1722, 250N

Vi3 npuBeleHHbIX JAHHBIX BHAHO, YTO NEPEHOC KJIETOK H3 Geguoi

<pexsl B GOraTyio BH3bBaeT y OCOMX IITAMMOS 3HAYHTEIbHOE YBEh:|

yeHe COjepiamusi PHOOCOM B COOTBETCTBHH C BBISBICHHON 3aKOHO-
i1epHOCTEIO: COfgpiKanie pHGocoM y OaKTepHil eCTh QYHKUHS yoio-
BHii WX pocra. Y WITaMMa CO «CTPOrHM» KoHTposneM cuuresa PHK
<CIBHT BBEpX» HE CONMPOBOKAAETCA H3MeHeHHeM 3>(dexTHBHOCTH pato-
Tel pHOOCOM, HO BbI3blBaeT BbIpaXKGHHBIE H3MEHEHHS B OTHOLICHHH 10
-Taasutit 6enok/PHK. ¥ mrramma ¢ cociaGreHHBIM» KOHTPOJIEM CHHTE
PHK ornoumenue Toransusti Genok/PHK npn <cpsmre BBepX» Meif:
£7CA He3HAYHTENbHO, HO 3aMETHO MoBHIWaeTcs 3pdeKTHBHOCTb palory
puboco. , _ '

Takum ofpasow, nmpoBefenHble HCCIEOBAHHS CBHJIETEBCTBYIOT 0
TOM, 4TO MyTauust B o6macti rel-rema, He Hapyulas peryJsuuil b

mero cojep:xaHust puocom Gakrepmii, 3aBHCAWETO OT yCA0BHil POCTd;

- KyaAbTYpH, TIPHBOZHT K KaKHM-TO M3MEHEHHsM B Mexanuane palom
PHGOCOMABHOTO annapara, NPOSBASIOUMMCS B TOM, UTO «CABHI BBEpY

Y rel-mraMma npH HeH3MEHHOM OTHOLIEHHH . TOTajbHbl 6en0K/P

SHAUHTETLHO H3MeHsieT 3ddeKTHBHOCTL paGoThl PHOOCOM. :

AKAZIEMUSL  HAVK CCCP - YPAJIbCKMF - HAVUHBIF LIEHTP

: JTUTEPATYPA _ (
1.G. S. Stent, S. Brenner. Proc VN‘at }‘;cad Sci. USA, 1961, 47, 28
: g f\;_ Eldll(i n, P. Broda. Bacteriol. Rev., 1968, 32, 206. A
coch, g i, o - S MaRenun W (apaers. MY
-O.H. Lowry, H. I. Farr, M
3. Biol, Chem. 1951, 193, 5o6 " Proungh A L Fars.R I Randtl
. g g-g%hnmldi. S. L Tannhauser. J. Biol. Chem. 1945, 16} ®

oY ]:c P K. Broxmuns, 1958, 23, 656. - ' /

8 R Haryomer L. Lindahl. J. Mol. Biol,, 1971, 55, 563.-

a ryey. J. Bacteriol,, 1970, 2, 574,

. KACTKH.

TOMHHKY yrJeposa.
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H. C; 4YPHJIOBA, B. IT. KOPOEOB i
" IMHAMMKA JIOMHHECLEHIUMH =

IbIXATEJIbHBIX ®EPMEHTOB HA PASHBIX ®A3AX
" PA3BMTHS NONYASAUUN ESCHERICHIA COLI

Hapectno, uto y GaxkTepHit He OOHapyXKeHb H30JHPOBAHHLIE
CTPYKTYPEl THNA MHTOXOHAPHil, HO METOJOM 3JEKTPOHHOH MHKpO-
CKONHH BHISIBJEHB! CTPYKTYPBl THIMA ME30COM, OrpaHHueHHble Tpex-
caoitHoit MemOpaHoii M mpefcTasasiomne coGoit pasnooGpasubie
no Qopme NPOH3BOAHLIE LHTONJAa3MaTHUECKON MeMOpaHbl — nJas-
manemMnt [1—8]. Hekoropsie M3 3THX CTPYKTYp cojepxat rpuéo-
BHIHbIe 00pa30BanHsi, XapaKTepHLIe JUIS MHTOXOHAPHAJBHBIX MEM-
6pau [9—10]. ITpeanoaaraior [11, 12], uTo Takue CTPYKTYph! ABJAA-
toTcs, B GakTepHaJAbHBIX KJAETKAX LEHTPAMH OKHCJANTENbHON aKTHB-

. HOCTH, MOCKOJIbKY OHM CNMOCOGHBI Y4acTBOBaTh B PCAKUHAX, Xapak-

TepHLIX A5 (PEPMEHTOB LENH.NePEHoca 3/IeKTPOHOB, a TaKXKe OKpa-
wnBatbest anycoM 3esenviM [13] Ilpn-o6paGoTke coMsiMi TETPa3o-.

‘s’ B uHux oOmapyxupaercs oOpasopamne ¢dopmazana [14]. Onm

crnoco6ubl - H3GHpaATEIbHO - HAKANINBATDL - AHTHOHOTHK TETPAUMKINH,
BLI3LIBAIOLIHIT HX JIIOMHHECUEHLHIO NPH BO3CYXACHHH Jy4aMu cHie-
(HONIETOBOrO yuacTKa CNEKTpa, uTO XapakTepHo ajs MemGpaH, co-

sneprun [15—I18]. ’ S R XV TR
- Tlo-BupuMoMmy, 3TH MeMGpannbie o6pasoBanus ABJISIOTCS CBOC-

- Aepxamnx (epMeHTH LECNH MepeHoca JIEKTPOHOB H aKKyMyJsiLn

© 06pasHLIMH AbLIXATEJbHLIMH <UEHTPaMH» GaKTepHaJbHON KJCTKH.

JlioMHHECUEGRUMA B NPHCYTCTBHH . TETPALMKJINHA 'B. yJAbTpaduoere

"NO3BOJISIET HCCJACAOBATb HX TIPH PAa3IHYHBIX Q)}ISHOJIOI‘INGCKHX‘CO-

CTOSIHMAX H IKCNEPHMEHTAJbHBIX BO3AeiicTBHAX. MBI yunTBIBaCM, UTO
HHTEHCHBHOCTb PaSBHTHA KYJbTYyphl BO MHOTOM Ompejeisiercss Xa- '
paKkTepoM AaKTHBHOCTH DPAa3MHUNLIX CHCTEM ' 3ieprooGecmevenus

Llenslo nacrosueii paGoTs GLIIO HCcaCL0BaHIE npocrpziucm.en-b

* HOfl OpPraHH3alHH ALIXATEAbHLIX (PCPMEHTOB- Ha  PA3HBIX CTAMUAX |

passutia nonyasuun: E. coli- B ycnoBuax, pasiHualoHXCcs. no Hc-

- MATEPHAJI H METOAbI HCCIIEOBAHHS

~ Hccnenonanns npopefieHst Ha mepHoAnueckoit kyantype E. coli
(wramm M-17) npu pasBuTHH Ha onTHManbHoil cpeme MIIB. ITa--

panyiesibHO NPOBOAHANCH -ONBITH- €O WTaMMoM M-17, agantuposanu-
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‘MMM K MHHHMaJIbHOI 'CHHTETHYE
~ p KayecTBe HCTOUHHKA YIACPOL

‘yecKHM PACTBOPOM, 3aceBaii Ha NHTATEABHYIO CPely M KYJbTHBH-

' a30Bo-KOTpacTHOfi MukpocKom. ‘B- paGore HCMOMb3OBAMM Ml
| ZcHHE TOAHOCTHIO JIOMHHECWHPYIOUUIX 1~ HC/IOMitHECUNDYIOUUiX

100 xaeToK. : :

- oGnapyXuTh cieiyioulic THIL JOMHHCCUMPYIOULNX CTPYKTYp Ha;
- cpeae M-9 (puc. 1): ToTaibHas JIOMHHECUCHLNSA, KJICTKH C ABYMA

Vi AR e R | -
l @ -
’ b

caueliEl

ckoit cpeae M-9 [19] c raioxoaoi |
a ‘myTeM TPOCKPATHOro maccaxa

- s
KyAbTYDH Ha arapHsHpOBaHHOIl cpeie M-9 1 mocaefyiouiero orGo- :

a nanGojee aKTHBHO PACTYUIHX KOJNOMHH. ‘ i
: BoceMHaAIaTHYacoBYIO KYAbTYPY E. coli ormmBany Qusuonory-

posaan npn 37°C. IlpoGu Gpann uepes KaXABll 9ac ¢ MOMeHTa |
sacesa. . Knerkn oGpabarhiBaji PactBopoM TETpauliK/iKa (xoueq-'
yas konuenrpauus 1:10000), mocie ucero roToBii npenaparii,
KOTOpbie H3y4adH INOC/]e10BaTe/IbHO METONOM JIOMHHCCUEHTHOI i

gkpockon MJI-2B. B kaxzoM mpenapate NOACUNTLIBAM pacrpeie:

KJCeTOK, a4 TaKxke KOJH4eCTBO, JIOMHHECUHPYIOUIHX TrpaHyJa Ha

PE3YJILTATBl H HX OBCY)KAEHHE

[lpu u3yuenuy Xxapaxrepa JIOMHHECHCHIMH KJETOK yaanoch |

APKO JIOMHHECUHPYIOUIHMH TPaHyAaMil ia NOJIOCAX, C rpanynoit na |

1

! : 3 . 1. i ]
i ! |
i

y

o : 4 Ans - !

e &

Puc.l. Xapaxrtep :memm Kaetox E ne” d
Puc. . , Jcolt e
5 . HAKAnHOM ua cpepe M9 (A)'uvﬁor%e(%?.’aqmm e

- inko — 97 rpanyn na 100 xzietox.

O/IHOM H3 TOJIOCOB HJIH na - GOKOBOit cTOpOHe, C JIIOMHHECUHPYIO-
ulefi nuromiasmaruueckoii memGpanoit. Ha MIIB kaerkn HMelOT .
aHaunTenbHO GoabluMil pasMep, uem Ha cpefe- M-9, Gosnee MHTEH-
cHBHO H pa3noo0pa3Ho JioMuHecuupyioT. Berpeuaiores KACTKH C
KOMHYECTBOM JIOMHHeCLHpyIoulHX rpany ot 3 xo 9 (puc. 1,6, 86, 2).
. HaMu crenaHa nonbiTKa JaTh KOJHYECTBEHHYIO OLCHKY HHTCH-

" CHBHOCTH JIOMHHECLeHIHH KyabTypst E. coli na pasubix ¢asax pas-

BUTHS 110- KOAHYECTBY JIOMHHECUHDYIOWHX H HEJIOMHHECUHPYIOUWHX
KJETOK, a TaK¥Ke No KONHUECTBY CBETSALLHXCA Ipanyil. :
Iias punamuku pasputus E. coli Ha roJoAHOi cpeac Xapak-.
Tepna 3aMmefJennast nar-asa. Mcxoamas KyJbTypa, OTMBITas ¢du-
3HOJOFHYCCKHM PacTBOPOM, He JIOMHHECUHPYET, HO B TEUEHHE mcp-

BBIX TPeX uacoB pa3BuTHa (7ar-(asa) KOJHYECTBO TOTAIBLHO JIOMIH-

© HECIMPYIOUHX KJIETOK BO3PAcTaeT, AOCTHras MaKCHMYyMa K KOHLy

TpeTbero yaca. Mmeiorcsa eaumuinbie KJACTKH C JIOKaJIbHOI JIIOMH-

-necuenuueit. K xonuy jnar-(assl uX KOAHUECTBO BO3pacTaer, a Ha-
“yany (a3l SKCMOHEHUMAJBHOTO POCTAa NMpEAWecTBYeT (opMupoBa-

Hie OAHON HJIH ABYX FPaHY] TIOYTH y BCEX KJETOK H NOJHOC HCUES-
HOBeHHe ToTaJbHOIl JioMuHecuenuny (taba. 1). Caenyer OTMETHT,

yto ofLiee KOJAMYECTBO TPaHyJ B KJAETKaxX, BLIPALCHHBIX Ha Cpene

M-9, no cpaBHeHHIO C KYJbTYpOil, BHIPALICHHONl B Oy/bone, Hepe-

Craujionapuas ¢asa nonyJsiis, pasbusaiouleiics Ha CHHTETI-

* yeckofl cpeje, XapaKkTepH3yeTCs CHHMKCHHEM YHC/a JIOMHHECHHPYIO-
© IHX KJCTOK; MOJHBLIM OTCYTCTBHEM TOTA/ILHON JIOMHHECUCHIIH I
PC3KNM YBeJHYEHHEM KOJHYECTBA HEJIOMHHECLHPYIOUUIX KJCTOK.

Ha 12—14-m vacy passutust xyantypa E. coli ne JOMHHECUHPYCT,

Ju6o JioMumHecienuus BecbMa chrabas - (cm. pue. I, @, e), XxoTs
- KyAbTYpa B 3TOT MEpPHOL COXPaHsSieT BLICOKYIO KH3HECNOCOGHOCTD.

B “ycsioBuax noanoueHunoil nuratensmoit -cpeast MIIB (em,
puc. 1,6)- yxe uepes 10 muu mocse 3acésa MCXOAHON KYJBTYPHI,
HC JUOMHHECHHpyiouieii mnocje OTMBIBaHHS ec¢ (DH3HOMOTHUCCKHM
PacTBOpOM, -OTMEHAETCsl TOTaJblasg JIOMHHECIEHIHS TNOUTH Beex
KJIeTOK, KOTOPas HCUE3AeT K Hauaay JiorapidMmuueckoil ¢asol. Baro

. e BpeMs B TeueHue Jjar-(gpassl NMPOHCXOAHT HHTCHCHBHBIT DOCT

KJAETOK ¥ (opmuponanue rpanya (cM. puc. 1,6, 8). HanGonvuiee ko-

JIHYECTBO TpaHy/ oTMeuaercsi, K Komuy jaar-gaswm (421 na 100 xae-

TOK), a KOJIHUCCTBO HEJIOMMHCCUMPYIOULNX KJETOK B NCPHOX Jar-

‘(paast munuMaabuo (1—3 na 100 kaerok, Taba. 2). - '

B nepuOj SKCTOHEHUHAJBHOrO POCTA THIAHTCKHE KJCTKH, 'CO- -
Aepxanie ot 4 g0 9 rpamyJ, HCUE3AIOT, YCTynas MCCTO KJeETKaM,
copepkamum 1—3 rpauyas (pmue. 1, 2, @), Bospacraer KoJiue-

'CTBO HEJIOMHHECUHPYIOUHX KACTOK H MOSIBARKIOTCS KJAETKH, Y KOTO-:
© PBIX  JIOMHHCCIHPYET  TOJIBKO

uuronnaaMartnueckas MemOpana
(cm. puc. 1, e). Oas craunonapnoit (a3l pasBHTHS NONYJAAUHH Xa-

' paKkTepHo nandonbmee KOJMIHYECTBO KJICTOK, COACPpXaluX OAHY HJH
, ABe rpanyJnl, pacnojoXKcHHbIC N0 NnOJiocaM, H JHIICHHLIX rpamyJ,
Y KOTOPBHIX AOCTATOYHO Otf‘leTJlllBO NPpoABNACTCA JIIOMHHCCUCHIHSA

\
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cne 3aceBa KyabTyphl Ha CBEXYIO cpepy oOuTanus HauMmaemeg = 1
npotiecc CHHTE3a MAH AKTHBALMH (pepMeHTOB Ha. BCEX YYacTkax !
HTONAA3MATHYECKOM MeMGpanbl, KOTOPLIH B YyCJAOBHSAX MNOJHOMEH: !

Hoit cpenb mpoTekaer odelb GLICTPO, @ Ha roJoflioii cpeae 3arg-

rupaetca a0 Tpex uacos (cM. puc. 2). ‘Bosmoxno, uto srimy
. npoueccanit ofbACHACTCA TOTAALHAA AIOMUHECUEHLHS GaKTepHa.

HHX KJCTOK.

Kcnonenunanbias pasa — pasa nanGonbuueil MeTaGosnnuecKoil

Jl SNEPreTHYECKol aKTHBHOCTH, TpeGyeT PauUHOHaNLHON Opramisa-

. 1M AbXaTe bHbIX -(epMenToB, MOJMHOCTLIO ‘obecneunBalouei suep-

reriyeckne norpeSHoctTH kaerkH. Takoit onTHManbHO Oprann3oBan-
HOfl CTPYKTYpOii Anst GaKTepHANLHLIX KJETOK, NO-BHAHMOMY, ABAf-
erca oGpa3oBanne pamyJ, NOMHHECUHPYIOWHKX B NPHCYTCTBHH Te-

- tpaunkanna. HanGonbliee HX KOAHYECTBO OGHAPYKIBACTCA HMEHHO =
na norapndmuyeckoii (ase pasBHTHI KyJbTYypbi KaK B YCHOBHAX |

MOMHOUCHHOM. CpeALl, TAK H NMPH Pa3BHTHH HAa MHHHMAJbLHOIN CHHTE-
THYecKoil cpege. | - - . -

Criennduyueckne H3MEHCHHS JIOMHHECUECHUHH -npH nepexofe of

onnoit (asut passuTHa K Apyroii, oGnapyxusaloutiie yerkuit paso-
BHlil XapakTep,. BEPOATHO, ABAAIOTCA OTPayKeHHeM JeficTBHS B Oak-
TEPHAALHON NONYJAAUHH PEryJAATOPHLIX MEXaHH3MOB, BO3MOXHO,
TIPOABJISIOULIXCS Hepe3 BhIACNCHHE B CPEAY COeAHHCHHI, CYKallix

- curnanoM s GicTpoil Moandukaunn MemGpannofi JOKaaH3AUM

H HKTIIBHOCTH JLIXaTebHbBIX q)epmemon.
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JBbIXATEJIbHOH
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AKAZEMHS *HAYK CCCP - YPAJIbCKWA HAYUHBIA LEHTP
MEXAHMIME PEIVIALE PA3BHTHA BAKTEPHAJIBHBIX NMONYJASUHA o7

t

B. IT. KOPOBOB, B. M. JEMKHH

AKTHBHOCTb OKCHJA3 ;
LENH NPH M3MEHEHHH YCJOBHR
PA3BUTHSA NMONYNAUHH ESCHERICHIA COLI M-17

Pa3anunble BapHanTHl ONTHMM3AUMK YCJAOBHI Pa3BHTHS MOMyAs:
unn E. coli nensMenHo mPHBOAAT K OAHO3HAYHOMY pe3yJabTary—
CHHCHHIO e CKOPOCTH POCTa H YHCJCHHOCTH APH JOCTHIKEHHH 0A0T
Hocti 2—5-10° kaetok Ha | ma cpeawm ob6urtanHs [1]. ITonoGuas
AHHAMHKA  Pa3BHTHA GaKTePHAJLHON MNOMYJNAUHH He MOxeT Obm
oGbAcHeHa HCTOWeHNHEM MHTATeIbHBIX PECYPCOB CPeibl, MOCKOBKY
0Ha COXPaHAETCA H B YCJAOBHAX MOAAEPHKAHHSI MOCTOSHHON KOHIEH:
TPauuy HCTOUHNKOB nuTauua [2] m yxajseHusi NPOAYKTOB MKu3He:
AeateabHocty [3]. D10 HaBoAMT Ha MbiCAb O cylIECTBOBaHHH 00O
OuX MeXaHN3MOB KOHTPOAS Pa3BHTHS MOMyASLHH, mpPH YYacTil
KOTOPHX AOCTHraeTcs ONTHMAJbHOE COOTBETCTBHE CKOPOCTH POCTZ
H UHCACHHOCTH COOGIUECTBA KAXKAOMY NEPHOAY €ro pa3BHTHSL
¥ gorgig:% Tpa60'r:m [2, 4], nomyasuus Mukpooprann3amMos MOKEr
il pa"r PeHa Kak eannoe dynxunonannioe uenoe Gaarofapt

s bI" HBHOMY AeilcTBHIO cneunduyecknx MeraGoanTos, npoayllk
gg’enméu?mcp:n{ obutanus. Iokasano [5—8] waamume momoBHNS
200YCINTS, w10 CHO“Yﬂﬂllﬂﬂx BhiCIINX opramuamos, Ecrecrseiio
i "an q)mi‘ranc PEryaATOPHBIX COCAHHEHHIT Z0JKHO OB
g gk % ;na.\aemanbnb_te npouecchl xuaneoGecneneni,
Vo pzianox?an KWi ocsoGowaenns u yruausaumn Hcpril
RCALHLIX 3Tana aaf’aﬂnemlocm ACHCTBIST 3THX BellecTB Ha or

PasBuTHA nonyasuuy [2, 4, 7, 9], MoxHo cunTaTh

UTO HX CHHTE3 y ceKpels
11 B cpeny ao0sKH ruajom f
(hazonrix mepexomon ocy owild l;‘ y & bl GbITb CHT}

PLIM yCTanoBIenHeM HQOGXOJIIIMO

ACHKA cyGetparton u
YTHAH3AUHN M < e
fipolteccax pocra u paspurig, v COCE‘?‘?e' ;
& Iﬁuxawenbnuﬁ annapar E.coli
CHX no : |
‘rele!llaJlbllOI:' o"%l;( :nm;oﬁ TOUKH 3penHs ua crpoenne ocuopoil tem
CACHEA BellecTs y atux Gakrepuii. Ha ocuos®

ieprofalomux npoueccos ¢ O
ro cooTHowenus: ckopocreil ORI

Roctatouno xopouwo H3yweh:

1 it coli
RONONHHTeABHbE myTyy CyKuunarokcunasnoit), y E. coli el
ACHTOB ¢ nakrata, g.

. ‘, rantepodocdara, MUPHBIX KHCJNOT H npyr

focTynaenns soccranosnTenbublx IKBHBE -

coefnHEeNuil, BKJAIOUaloUHe rpynny -0coGuixX (haBonpoTeH0B, MeHa-

1 yOGuXuHOHOB, G€JIKOB, COJACPIKAIUHX HEreMOBOE JKeJe30, H LHTO~

xpomos [10, 11]. ..~ . = AL I e
BoamoxHO, uto Ha pasHbix (azax pas3puTisa GaKTepHH HCMOAb- :

© 3ylOT pasjHuHble MYTH H3BJACUEHHS SHEPTHH. ¥ a3pOGHBIX MHKPOOP-

rannaMoB HauGosiee Ba)KeH NPOLECC OKHCAHTeAbHOro (ochopHAH-

_ pOBaHHs, MKECTKO CONpsKEeHHLi ¢ paGoToil AbIXaTebHOIl Uenk.

-

"B aT0il C¢BA3H NPEJACTaBAAJIOCH Heaecoo6pasHbIM. HCCIEA0BATD.
cnocoGuocTs nonyasuun E, coli K OKHCACHHIO pasaHuHBIX Cy0CTpa-
T0B Ha pasubiX ¢asax .ee pasBuTHA. Takoii TNOJAXOA NO3BOJTET
0XapaKTCPH3OBATb HHTCHCHBHOCTb (PYHKUHOHHDOBAHHA OTAGAbHLIX
yuaCTKOB KOHEUHOTO OKHCJEHHs C BbIfiBJeHHEM Hanbojee aKTHBHO-

TO lia ZanioM 3Tane PasBHTHS NYTH H3BJCUEHHS SHEPTHH, a TAKKe :

CONMOCTABHTD . AKTHBHOCTh lLlenejfl OKMCJCHHS MPH . BHIpALHBAHNH
E. coli B pasnuuublX 1O HCTOMHHKAM NHTAHHS YCAOBHAX. DTO Mo-
'3BOJISIET TaKiKe BHIABHTL HanGosee yCTOHYNBbLIE, FEHCTIUCCKH MKECTKO -
‘3aKpenJieHHble M . MOTOMY JXKH3HEHHO BAXKHBIE CHCTEMb! 3HEpro--
oGecneyenuss H OUEHHTD. JAOHABHOCTD SHEPreTHYECKHX CHCTEM B 3a-
BHCHMOCTH OT YCJOBHit cpeabl O6HTAHUS. Voo

- MATEPHAJI H METOJbI HCCJIEAOBAI!l{ﬂ"A :

- HccnenoBannsi npOBOAMAN Ha KyJbType E.'colil (wramm M-17), -
nonyuennoit ua Ilepmckoro HMH pakuun u cwisopotok. B naGo- .

paTopubix ycaosuax E. ‘coli xpawwam npu Temneparype 4°C ma’'

arapusnposanunoit cpege M-9 u MITA. Bulpawusanie KyJbTyp npo- -
BOAMJHN Ha Msico-nenTonHoMm Gysvone c¢ pH 7,6 n na cHHTETHYECKOM
cpeae M-9 [12]. : o ;
Jas 3acesa ucnoabdosami 18—20-uacosyio KyJabTypy, BOCCTa-
HOBJICHHYIO C KOCSAMKOB B COOTBETCTBYIOmHX cpenax. KyabTusipo--.
Banue Beau B xoa6ax o6wemom 500 w2 B Tepmocrate npn 37°C..-
3a paspuTiieM KyJAbTYpbl CJACAHJIH TMyTEM MOJCYETA KJACTOK B MpO-
6ax, BLIEMKY KOTOPBIX MPOBOANJN Yepe3 KajKablil uac nocJe 3acesa,
HCnonb3ys- METOA NpsMoro cuera B Kamepax. opsieBa Ha MHKpoO- -
ckone Buonam-70, - : % e g T
.. TIpu BBIXOAE Ky/bLTYPb! A ONpPEACCHRYIO (pa3y paspuTH (nor-,
cTAIHOHAPHYIO M OTMMpamnis) GHomaccy OTACAsAN Ha WeHTpHbyre:
LIJIC-3 .npu 5 Tuic. 06/sur B Teuenne 40 mun. Ocanok. Gaktepuit
OTMBIBANKH (DHIHOJMOTHUCCKHM PacTBOPOM M MOBTOPHO HMEHTPH Yri-
posajn npu ToM Ke pexume. IToayuennyio GakrepraJbHYlO Maccy
cycneHanpoBain B (PH3HONOTHUECKOM pacTBOpe A0 KOHUCHTPauUHy -
‘80 me cuipoit Guomaces! Ha 1 .ma. i s Xt ,
*. Onpeaeneinne ABIXaHHA. GaKTCPHANBLHBEIX KJCTOK  NMPOH3BOAUAN’
MaHOMeTpHUecKHM MeTonoM B annapate BapGypra [13,14]. Cpena -
uukyGaunn  Gwaa caepyomeii:  KHoPO,. 40 axM  (pH 74);
KCI 140 muxM; MgCl, 10 uxM;- cykuunar kaaus 20 wxcM; nupy- - ;
Bat 20 mcM-Fmanar 5 uxM; a-ranuepodocdar 20 MxM; a-keroray-
rapar 20 axM; HAIOH 14 uxM; nakrar 53 axM. K cpere unky- -

{ ; .
i -;729.



.OKHCAHTeAbHas cnoco6HocTb GaKTepHil NMPOAB/AAJACH B OTHOLICHUK

. JOCTOBEPHBIE H3MeHEHWs BEeJHYHH), HECMOTPS HA TO YTO OTHOCH:

- pesko (na 182%) yseanunsaercst B pase oTMupanHus. A
" T L Wcnonbsosanue E. coli

3»,

Gaunn po6asasau 0,5 ma papecu Gaxrepuit E. coli B qmsuonome.'

sl .ckoM pacrsope. Koneunsiit 0GbeM npo6ut 2,0 sa. Conepxante oui
. ga B npo6ax onpeaeasaH N0 METORY Jloypu [15]. Oeixanue kaerog
-paccunthiBaai B McM Oofsz cripoit Guomaccut 1 m2 Geaxa B npo-‘
‘6ax 3a 60 mun nukyOauuu. 3 PR 3 . !

PE3VJIBTATHI' H HX OBCY)KAEHHE

ITpu pocre Kyn‘bryp'u na MIIB ncnonb3osanue GakTePHAMK pa3-
AMRBIX cyGcTpaToB B MpoUeCce PasBHTHA 3HAUHTENbHO MEHAOCH
(cM. pucynok). B ¢ase sorapudmuueckoro pocra HanGoNbIag

a-rannepodochara. B craunonapuoit (ase OKHCIeHHE a-IHUEPO-
docpata Bospocio eme Ha 32,9% (3nech H Aajee NPHBOAATCH

TeabHas . aKTHBHOCTb G-TAHUEPOPOCHATOKCHAAZBI NPAKTHYECKH He|
usmennnacs (taGa. 1), a npx nepexone B (asy OTMHpaHHA He-|

CKO/IbKO CHH3HJOCh., BpiCOKOe morJolleHne KHCJIOpOAA KJETKaMH;.

E. coli nabmojanock TaKxke H NPH HCMOJNb30BAHHH B KauecTse cyo-
cTpaTtoB nupyBata M Manata. MHTepecno, uTo B JorapHpMuyeckoi
H craunoHapyoii ¢azax OHO NPaKTHUYECKH OZHHAKOBO, a B (ase o
MHpaHHs cHH3uaoch Ha 71,7%. R T :

IMpeactasasior uutepec 0cO6HHOCTH HCNOMb3OBAHHS MOMYAMMH:| . -

et cykuunara. CkopocTh OKHCJeHHS 9TOro-cy6eTpaTa npH pocre Ha
MIIB npuMmepHo paBHa Ha Jor- M crauuonapHoil daszax, HO 3areM

0-KETOrJ1yTapoBOil KHCAOTH

MeHblle II0 cpaBHEHHio ¢
- APYTHMH cy6cTpaTamil.
Ipu nepexone B CTaUHO"
HapHylo a3y pocra OKHC:

3HJI0Ch, HO BO3POCJIO B (ase:
- OTMHpaHHs 1O BeJH4HH, X3
paKkTepHbix JAns MepHOAd
- JlorapuMHuecKoro - poctd.

6-

‘Ta6auna 1

B - Jor-pase 3HAYHTENbHO|

Jieue storo cyGerpara ciil!

3 -!xmuhotmo, wxh 0, Juie nabecry 814

L IR R

% o
AKTuBIOCTS okéuna:iﬁuxéréﬁ ‘
TPH  BHpPAWWBARKH ya nu‘r:":::?b::n" e
1B (a) u cpege M-9 0).
daau: l—.'n’orapmhmm:lml.~

onapuas, 1l — orsupanun; § - a-ra

11 — crauu-
2 ~ nupynart4-uanat;

6 — naxrar,

i

it cpene:

mepot{ocrr
3 —c s - 8
5 —xctomytlpn:ym“"’ . .H' BOit KHCJOTBI.

Auanoruunas kapTHHA Hd
Jiofanach, KOraa B Kauecr:

.. Be cyGeipaTta npuMensiach,
HAJIH, onuako HeoOXoR

MO OTMETHTb, uTO ABXd"

TeAbHas aKTHBHOCTD KAETOS!
B 3TOM cayyae Obl1d

CcKOJIbKO Bhuwe, uem APY
OKHCJAEHHH a-xerorleTSP"'g

i
i

ne: -

’

Genka B'1 #-

NPH OKHCNEHHH pasHbix cyGcrparoB, sxM O./m2

TMornowenne xudnpona kaerkaw E. coli M—I7:na ‘paauilx (baziax pasBHTHS nony:ismma wa MIB

* Hudpu B cKOGKaX — KOMIYECTBO ONKTOB, .
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N

~ Taxkum 06pa3soM, aKTHBHOCTb OTAEJbHBIX yHaCTKOB AblXaTebloj
- menu E. coli Mensietcsi B 3aBHCHMOCTH OT (asbl PasBHTHS nonyag.
MK, TPHYEM XapaKTep OKHCAGHHS HCHOJAb3YEMbIX CYGCTPaToB ng
PpasHblX (asax 3HaYHTEJbHO OTJIHYACTCH. :
. Cwena cpens! OGHTanis BHISBIBACT OTUETIHBLIC CABHTH B (yik.
- MHOHHDOBaHHH. AblXaTeabHoro amnapara Gakrepiil. ITpu Bhipampy.
. panun E. coli na cuuretnueckoit cpese M-9 GaktepHH HanGosmee
. .AKTHBHO OKHC/SIOT MHPYBaT H Maaar (CM. PHCYHOK, TaGu. 2), Hy.
' TEHCHBHOCTb paculeneHus 3THX CyGCTPaTOB CHIKAETCH 110 ‘Mepe
‘passutus nonyasusn —uHa 71% npu nepexone KXyJabTypwl B Raay
craGunn3auny uncaennoctn u na 56% —p ¢asy ormupanns. Aua. :
JIOTHYHast KapTHHA Halal0anach M NPH OKHCJACHHH APYrHX cy6erpas
108. OT/IHUKE COCTOSIO JHUIL B OTHOCHTEABHBIX BEJHUHHAX CHINKe:
" HHS NOTJIOLIEHHST KHCAOPOAA. . T A
Auanna npuBejleHHBIX: AAHHBIX NOKAa3biBaeT, 4TO - aKTHBHOCTb
(yHKUHOHIPOBANNA OTACABHLIX YHACTKOB AbIXaTeabHOIl uenu E. coli
NPH pASBUTHH noNyAsuii 3aMeTHo namensiercs. Ilo-sunnmonmy, ¢u- |
3HOJIOTHYCCKHE OCOGEHHOCTH  OTACAbHLIX (ha3 pasBHTHS KyJbTypH
‘ONpEeACASIOT HanGo/ee uenecooGpasubifi NyTh HIBJIEUCHHS SHEPMHH
- Ha kaxnom srame, ‘Tak, mpu pocre ma cpezre MIIB B ycsoBHAx
"ONTHMANLHOM 0GECNeYeNHOCTH NAACTHIECKHMH MaTePHaIaMH OCHOB:
MBIM HCTOUHHKOM OOPa30BaHHsi MaKPOIPLHUCCKHX COGIHHEHHT M-
JKeT GLiTb oKucaenne a-ranuepopocdara [16], koropoe npHBOANT K
GLicTpoMY, OCBOGOMKACHHIO SHEPLHM. BHANMO, STHM MOMKHO OGHAC-
HATD BLICOKYIO aKTHBHOCTb riauepodoc(haTOKCHAAILI B NEPHOR Hil-
(TCHCHBHOTO pocta (cM. prcynok). OpHenmipoBoumblii pacuer ho-
Kasan, uto cuntes okono 50% makpospriueckux coemuuenuii B ne-
. PHOA SKCIOHEHUNAILHOTO PAa3BHTHA MOMKET GLITh oGecreueH OKiC:
-<aelieM a-ranuepodocedara, PyHKUHOHKHPOBaNHE OCHOBHBIX BeTBel
- UG OKHCACHNS, NauHHAOWMXCA c MHPHAHHOBLIX JerHAporenas
(okncnenne nupysara H Manara, a-keroriyrapara u HAJH)
“(nasonporenop (okucaenue CYKUHHATA), B 3THX YCJIOBHAX, Bepo:
- AITHO, HMEJIO BTOPOCTENeHHOE 3Hauenue, Koropoe, opHako, sHaui
TEILHO BO3POCIIO B CTamun oTMHpamNs, Korga KyJIbTypa HaXOAHTCH
B COCTOSIHHH «NepeRHBanIsy, A :
B ycnosusx POCTa Ha MHHMMaABLHOIL- cpene xnerku E. coli

HCNOML3YIOT B OCHOBHOM raaBuy ’ o
b3y10 ) 1€ NYTH pacluenyennsa BEUecTs,
‘(raba. 2), npuuen akty N iinons

AOpona (naKraTa, mupysara y m
anara
“€e CHHXKCHHE no M ' ns

N \ CyKuHHaTa), uecmorps:{ :;%
Pa3sBUTHS nonyasuun, Gbina makcHMaabHOM !
IO, PANHND © Ay Oxcutssa, vy Sremas. DAL
el c'ocrohxmx MONYASUMK pacTOUnTeNbHO MOAACPIKHBATD B

fr gy HB’;] I noGounsie nyti oxucaenus pemects; OTPAKE:

-a-TanIepOPoc P fIETCA BecbMa HmaKas cnocoGHoCTb okucaeHit.

A imod 8 ara_(npuGauanutesnpio 15% or oGuweit oxmemnreab::.
‘ KkTitHocTH). Onnako aro pe corsiacyercst ¢ ypoBHeM OKHCAC:

HIS B nOROGHLIX yemopnsy SKk3orennoro HAIH. Boamoxuo, U1

‘ BCﬂeflc_TB"e xaliﬂ‘lﬂ're-ﬂb"b‘x .ncpecTPOeK MeMOpa"HOFO annapa"l‘a,v llﬂ'g

i

1
H

~ perynaropunix MeraGoantos [19]..

. CTCHHIT

s :(ux.IM.. «Con. naykas, 1950. "~ * -

BHOCTb OKHC/IGHHSI OCHOBHBLIX JIOHATOPOB BO-|

cMene (as pasBuTHS GaKTepPHAJBHLIX KyJbTyp

. GmoaeMbIx npu

. [17, 18], cunsnnacs. memGpannas nponnuaemocts aast HAZIH, it

OKHCJICHHE eTO KJICTKAMH CTaJ0 MHHIHMAJbHBIM. v ot 5y

Takum oGpasom, mpesncrabaennbie Zannble NO3BOMSLIOT cuiTaTh, -
<JTO AMHAMHKA OKHCJICHHS CYGCTPATOB ABIXaTeJbHLIM anmapaTtoM
E. coli smnsercst orpaxennem CylecTBOBaHHSI B GaKTepHaJbHOIN -
TONYJAAUHH  OCOGBIX MeXaHH3MOB, - «nepeKIIoYaIoHX "OKHCJIeHHe
cyGeTpaTos na nanGosee 1enecooGpasnblii nytb. Pa3oBocTh Xapax-
Tepa TaKHX MEPCKNIOYEHHI] ROMYyCKaeT BO3MOKHOCTH €ro o0bscHe- .
HHsl HAaJAHYHeM B GaKTepHaAbHBIX MONYJIAIHAX KOOMNepaTHBHLIX Tiepe- .
- XonoB MeMmOpan B OTBET HA MOABJACHHE BO BHEUIHEI: Cpefie KakHx-1o
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AKAnEMHﬁ ‘HAVK CCCP - VYPAJIbCKMF HAVYHBIF LIEHTP
" MEXAHM3MBI PEFVJISIUMHM PASBHTHSI BAKTEPHAJIBHBIX TMONVJALKA 1977

‘

4 .* .. - IA.YrORYHKOB -

. MATEMATHYECKAS MOJENb
JIMHAMMKH POCTA BHOMACCBI ®ATOB

~ CymiecTByiomHe MaTeMaTHYeCKHe MOASTH JHHAMHKH pPOCTa GHO- -

- maccsl ¢aro [1, 2] me onHCHBAlOT NpeAIKCNOHEHUHAJbHON (asbt
_pocra (puc. 1), a TakKe He mpeACKasblBAalOT H3MeHeHHS GHOXHMHYe-

CKOro cocraBa GHOMaCCH! GakTepuii B TeueHHEe OAHOPA3OBOrO (mMepHO-

- AHYECKOro) . KYJILTHBHPOBaHUA ¢paroB coBmecTHO ¢ Gakrepusimi. Co-
8HaHHe HOBbIX -MATeMaTHYECKHX MOJeJell, aJiekBaTHBIX MHKPOGHOJIO-
- .THYECKHM mnpoueccam, crnocofeTByer nporpeccy B 0GnacTH TeoperHue-

- CKOll MHKDOGHOJIOPHH H NPOMBIL/IEHHOrO GHOCHHTE3 .
~ B naunoit paGore paccmarTpHBaeTcst MaTemaTHyeckas . MOAENb

AMHAMHKH ‘pocTa Gromacchl ¢daros. B ee ypaBHenusix dQurypupyior

'KOHUEHTpauHH GHoMaccel GakTepmit, pnGocom, GakTepHaJLHOTO (ep-
menta PHK-nosmmepass, auMutupyomwero cyGctpata m GroMaccst
aros, ycpeauenHble no o6beMmy -depmenTepa, KOTOPIil paccmaTpH-
BaeTCs KaK KyJLTHBATOP MOJIHOTO NepeMelidBaHHs:
X, — KOHUEHTpauust GHoMacchl GaKTepHit, mxa/ma;
Xy — KOHUGHTpauust GHoMaccht aros, mxz/ma;
- Y — KOHUeHTpauus -pubocoM, mxz/ma; B
& — xouuenrpauus Gakrepnaisuoit PHK-nonumepassi, sxz/ma;
'S — KOHUEHTpauus JHMHTHpylomero cyGcrpata, Mke/sa; -

IT, — BenmumHa- cyMMapHOTO NOTOKA JIHMHTHPYIOLIErO cyGerpara.

BHYTPb GakTepHAJILHEIX KJETOK, MK2/MA-4aC;
I, — suavenwe noroka ammuTHpYyIOmEro cy6cTpata, HAymero Ha
' CHHTE3 DHGOCOM, MK2/Ma-uac; b B2 ) ‘
I, — Benunna notoka suMuTHpyIOMmEro cy6erpaTa, KOTOpHIi pac-
Xonyercst Ha cHHTe3 GHOMAacchl (aroB, mkz/ma-uac;
- B(s) —Benmunna ynensuoit CKOPOCTH TPAHCNOPTA JIHMHTHPYIOLIEro

cyGerpara (CKOpoCTh TpaHCNOpTa JIHMHTHPYIOIEro cy6erpata

YEPE3 - CAHHHLY MNOBEPXHOCTH GaKTEPHAJLHON NOMYJIAIMH);

- Bm (s) — makcumanbHoe sHauenne YAeabHOR .CKOPOCTH TpaHcnopra |

JIHMHTHpYIOWEro cy6erpara;
A, (s) — BenMuHHA aKTHBHOCTH pHGocoM;

- A, (s) — 3sHayenHe akTHBHOCTH PHK-nommmepassi;! N

~ % — RoAst PHGOCOM, HA KOTOPBHIX CHHTESHPYIOTCSt GaKTepHANbHLIE

Genku. :
IRk o ST LRk o R i g :

-noroka. Iy,

3¢

MatemaTiueckast MOfeNb MOCTPOEHA HA CJAEAYIOUIHX NMPEANOJO-

- MEeHHaAx:- - -

- 1. Cuures 6akrepnanbHBX H (paroBsix 6esKOB NpoTeKaer Ha Gak-
TepHaJbHBIX p6ocomax. < gl i 1 R SRS B :
. 2. Cxopoctb pocta Giomacchl 6aktepuii onpeaensercs an6o Kok-
ueHTpauHeil pn6ocoM, Ha KOTOPHIX CHHTE3NpYIOTCS GaxkTepHaJbHBE
GeaxH, 160 BeJHYHHON CyMMapHOTrO: MOTOKA JHMHTHPYIOUIETO cy6-.
cTpaTa BHYTPb GakTepHajbHBIX KaeTok [Tp. - R s i

3. CkopoCTb H3MEHEHIs1 KOHUEHTPpauuy GnoMaccs (aros onpege-
JsieTcst NGO KouuenTpauueil pn6ocoM, Ha KOTOPHIX CHHTE3HPYIOTCS
‘(parosrie Geaxu, au6o sennynnoit notoxa Iy (Mo=Ka-Ilp). =
- 4. Cxopoctb Guocunteda pu6ocom onpejensiercst JHG0 KOHUEHT-
pauneit PHK-nosumepassl, nu6o 3HaueHHeM [OTOKA JHMHTHPYIO-

‘ero cy6erpata Iy (IT,=K,-ITy).

..+ 5. Konuentpauns .pu6ocoM, Ha KOTOPHIX CHHTe3NHpYIOTCH GakTe-

pHaJbubie Ge/IKH, PoNnopuHoHaNbHa o6uleil KOHUeHTpauun prbocoM.

Koadp¢puunenr nponopunonansHocTH K2 e

: - Kytxg , _
"' 6. 3uauenite notoka I, PaBHO NPOH3BEAECHIIO YACNBLHOI CKOPOCTH
Tpancnopra B(s) Ha cyMMapHylo nOBepXHOCTb GaKTepHaabLHOI Nomy-
JALHI, : : - :

7. YnensHas cKOpoCTh TpaHcnopra B(s) mMeeT - MakcHMaJbHOE

3HaveHue, KOraa CKOpOCTb pocTa GaKTepiit ONpeAeseTcs DeliuHHOIl

8. Makcnmanbiail yaenbHas CKOPOCTb TPaHCNOPTa 3aBHCHT oT
KOHUEGHTPALUI JHMHTHPYIOWEro cy6cTpaTta caeAylowuM oGpasom:

By (s)=B, S-l-sTx
) S #

9. OrHowenHe CyMMapHOIl - TOBEPXHOCTH 6aKTepHaJBHBIX  KJIETOK

K HX GHOMacce SIBJISIETCSI NOCTOSIHHON BEJHUHHOIN.

10. Cxopocrs Guocuuresa PHK-nosumepasst - onpenensiercs pas-

HOCTHIO MEXAY BesiHuuHOil notoka Iy 1 3HaueHHeM CKOPOCTH CHHTe3sa . -
* pubocont. Sl :

11. ®PynxunonanbHas 3aBHCHMOCTD AKTHBHOCTH PHGOCOM OF KOH-
UeHTPaUHH JHMHTHPYIOWEro cyGCcTpaTa HMMeeT CJeAylouit. BHA:
i AEGES 2 ; ‘ :
A (5)=Ay .
sak L ‘S'{"Ks@" 3 e
. "12. Benuyuna akrusHoctH PHK-nonumepasst masmensiercst B 3aBu-
CHMOCTH OT KOHUEHTPAlHH JIHMHTHDYiOUlero cyGcTpata no caenyio-
HmieMy 3aKoHy: - e P A . ' LR
: ag s, N TSN RN RN -
2 02 .
i e S+Kstb :
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" GaxTepHil NOCTOSTHHO. ¥y

. Bauuu -GyJer HMeTb -CeAylomuit Bux:

e Uamsinfeh@r agianin . . g

J o 1% % A ’\ : 3 ‘ ; &, 4
18, JlumurHpylomuii cy6CcTpaT PacXOfyercst Ha CHHTe3 Glomacey
Gaktepuii, ¢aro, puGocom, PHK-nosnmepasst 1 Ha nomnepixanue
MHIHEACATENBHOCTH GaKTepHil. ik ot .

14. VinTeHCHBHOCTb HCNOMB3OBAHHS JIHMHTHPYIOWIETO cyGerpara

| Ha moAjepKanme JKUSHENEATENLHOCTH GakKTepwil NPSIMO mponopigo-

HABHA KOMUeHTpauun GHomaccs GaKTepHil. Koapuuuent nponop.
mHonanbhocT E siBastercst nocrosuuoil sennuHuoit (E=Ey) no tex

: nop, NOKa ero sHayeHHe He NPeBbIIIAET . MAKCHMAJIBHON _yaenbiiojy
CKOPOCTH TpaHcnopra Jumutupyiomero {cy6erpata BM (s)- B nporus-

4

nyuae E=By(s). 5 . '
HOM Ca1yy m(s) Gaxrepuii, - puGocom u PHK-no-

15. Ckopocrit snsnca Guomaccsl

~JmMepasbl NMOA AeficTBHEM (aroB OMPeNeJISIOTCS YacTOToll - Berpey
nepeuHC/eHHbIX KOMIOHEHT C HEKOTOPHIM THIOTETHYECKHM JIH3HPYIO- |-

IMHM areHToM. . .

~ 16.- KonuenTpauus JHsHpYyIOULero arenta TIPONIOPIHOHA/BHA KOH- |-
neHTpauiy GHoMaccs (aros. » b

17. Ynensubie. ckopoctH  (orapHQMHYECKHe CKOPOCTH) JIH3HCA
GaKkTepHaNbHBIX KOMIOHEHT PaBHBl MEXAY COGOit.
- 18. Buomacca GaxTepnii - COCTONT B OCHOBHOM M3 Geska H PHK,
19. Cozepxanne OHK, Genka-u JunuioB B euHHUE

20. Konuentpauuu puGocom 1 PHK-nosmmepassi MHoro MeHblle,
ueM KOHUEHTPAUus CyMMapHOro Genka. vk 4

GHOMaceH

CorsiacHo- H3/10KEHHBIM NPeano/ioKeHH sIM, M&'i‘@M&TH HecKass Mojaenb

AHHAMHKH pocTa GHOMadcCh! GakTepHil NPH OAHOPa30BOM KYJLTHBHPO-

& iy : %
; -“:Tlfmln {%-A,(5)y, B(s)-x,} — Ky-xy:%y,

_“%:-:mig {(1—2) A,(S)}’. Kz'B‘ (8)- %},

=KW [K,-B O 5= AO-Ol—Kpzed,

i

ds ; ; ' : &L
Ta B Uat EqUnt By oUy 4 Eo-Up+E - x,,

Usg=min{(1 —%)- 4. (s)-y. & B (c\.
ol i o

K, B(s).
Uo=Ky-F[K,B Bn A(f)(sf-lr%]. | |
FIKBE-x— Ay )pl=
KiB@-t— A0, ecnt Ky-B(s)x,>4,(5) 6,
O ccnt Ki-B()-xu<dy(5), RSy

-

4

]

bpems, v

: lgmuemﬁﬂmﬂ'@‘“ i

.. Pue. 2. Ilumamuxa . usmemenms
- KoHUEHTpamuu GioMacer GakTepuit-

" npu PASJIHYHBIX Hava/AbHHX 3113
¢ UCHMAX . COMepxaHut puGocom E
s " €AHHHIE OHOMACCH.

‘Kpube pocra Giomaccs: 1 — ofmero

Bupa; l-_u)dl-ﬁ-conepmaixlie pE-. -

. s
. .. -GocoM nph 1=0; 2 — Gakrepnit Gea
Y ‘npcksxcnonen}umnbuog ’
(1 n) . = COfiepKanie . pndocoy
G o\xg [ j02 : g

ks “npu l'——-b; (.—v_- u) > (l.x) &
R Xy J02 \x, - JoOl
o g, pinria

400

‘,200

dasm:

1. 2 J
" Bpems, g

. .Puc. 4. Teopemiuveckne  sapucn.

MOCTI H3MCHCHIST - 'KOHLEHT p;mm’:

Ouomac cu - Gakrepuii, - puGocon, -

- PHK-noaumepaas, numirrupyio-
mero cyGertparta i Guomacent da-.
TOB OT BPCMCHH. f
Konuenrpauus, sxe/ss: ! — Guomacent
Gaktepuft (x,); 2 — Guomaccn daron

< (10%.x4); 3 — puGocoy é)lo-y): 4
PHK-noaumepasut (102+d); 50— nupete
THpYIouero cyGeTpaTa (s), .

“Pic. 1. Jumammka Havenenns -

KOHUCHTPam GHOMACCH MIKPO-

OPranusMoB . TIpit ORHOpPa3oBOM .

“ . KYJABTHBHDOBaHIH. i

1—1V — ¢asw: - ' ] — npessxcnonen~

unxansnas; /1 — sKcnonenuuansuasng -

11 —samennennst pocra GHOMAcCH)
.+ IV — craguonapuas,

.r,\’é/.V.n S8 I
2 et
s 17
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Puc.: 3. dkcnepuMeniTanbiime 3a- - -

BHCHMOCTH H3MCHEHHS KOHUEHTpa- . .
- it Gitomaces GakTepuft, ToTaNb-
-woit PHK u

GuoMaccenl - ¢aros “or -
BPeMeHH. . - y
Konuenrpauus, sxefsus: J— Guomac~
cu ' Gaktepufl  (x¢); : 2 — ToranbuoOf

" 7. PHK (10'y); 3§ — GuoMaccu paron
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 aumuTHpYlowero cyGerpara cn

- MEHHBIX X); Xp, ¥ C SKCMEPHMEHTA/bHbIMH JAHHBIMH.

~ ‘TIPOBEPKY ajieKBATHOCTH MaTeMATHYECKOi MOJeJH (1) B caryuae OAHO"
pasoBoro KyJ/LTHBHPOBaKHA, @ TaK¥kKe HCCACHOBATD craionapHse |

R 4 S
E_-_—mln[Bo"S_*_st

"HerpyaHo mnokasarb, 4T0 AN YAenbHOH CKOPOCTH TpPaHCropra
' chipaBejHBO CJCllylollee  COOTHOUWRHHE:

- B@)=

TlocKonmbKy aHaMHTHYECKOE Hcc/eoBalHe  MaTeMaTHyeckoit Mofe- |
au (1) 3aTpyAHNTENbHO, TO JIS NPOBEPKH aJIeKBaTHOCTH MOJE/H Gbina !

1 it R
b | e s i )
Ex1+K1'Ey+KzEx:‘ ( o_ s+Ksx y

coCTaBJeHa rnporpamMma YHCJICHHOr0 peleHust ypasHenuit (1) Ha sasike | -

AJITOJI-60 (BxofHOM f3blKe TPAHCAATOPA TA-1M), peanu3soBaHHag
wa DLBM M-222. Hurerpuposanue CHCTeMbI nuddepeHitHaIbHbX |
ypastiennit (1) nposeaeHo - METONOM Pyure — Kyrra B MozuduKaumi |
Mepcona, O " ¥ i

3 MaTemMaTHYecKoro OnHCaHHs BbITEKACT caepyiouee C/IEACTBHE. |

Hanuune npefsKcnoHeHWHaabHOl (asbl pocra GHoMacchl GaKTepHif
(cm. puc. 1) onpeensiercst COieprKaHHeEM puGOCOM, Ha KOTOPBIX CHE-
Teaupylorcst GaKtepHanbibie GeKH, B EAHHHIE GHomaceh! - GaxrepHit

B HauaJbHblil [MOMEHT {Bf)emeuu.(u-%)o'_ (puc. 2). Ha puc. 3 n4
. 3 s &

npHBeJieHbl SKCTEpHMeHTaJbHblE KpHBble, NOCTPOEHHbIE Ha OCHOBE 1.

JanHLIX, NOAYYeHHMX B Hawel JaGopatopuu [.. B. K onoBas08oil,
} TEOPETHUECKHE KPHBblE, MOJyYEHHble NMyTeM HHTErpHpoBaHus Mare
matueckofi mofemt (1) na SLUBM M-222. CpaBuenue STHX KPHBBIX
N0KA3a/10 KAYECTBEHHOE COBMAJiEHHE TEOPETHUECKHX 3HaueHuii nepe:

Ilanbieitutee ferabioe SKCMEpHMEHTa bHOE HCClICAOBaHNe Jid:
MHKH pocTa GHOMAcCH ()aroB NO3BOJIMT MPOBECTH KOJMuecTBEHHYD

PEKHMBL IPH TIPOTOYHOM KYJALTHBHPOBAHHH. i

: ~ JIUTEPATYPA : 3
I.B.9.Crepkun, B. A, Canofinenxo. MukpoGuonorus, 1973, 41, 3.
2.0.E.Hasapbes, C.A.Cemuuena, H.C. K%abunllc'xa 51, OH3NOA0- |

ris # GHOXMMAS MUKDOOPramMIMOB, DHM. 2, cepnst Guoa. [opbkuil,: 1974 (Topb|

roc. yu-t).

’ oy o ; (iR I ) -

R ‘! . v Ks K n.. KV)'n Ko Eny Ear EYr Ee, E,, A“’ :
,,ﬁ::,%o _—Ifaa;ﬁilerpgx Ma'?e.\la'ranecxoﬁ Mofens. - - o

. AKAZIEMMSl HAVK CCCP - - YPAJIbCKHF HAVUHBI LEHTP
"MEXAHU3MBI PE["YJIHHHH PA3BUTUSA BAKTEPHAanl?lx nomynsxuun 1977

A. M. BOCEHKO, B. C. IOBYHOB,
B. M. AHOWIHH, JI. B. IETPOYEHKO

METABOJIUTHI B CPEJLE OBUTAHUSA -
" HENPEPBIBHOM KYJIbTYPbl ACTIOPOTEHHBIX

B . IPONOKEM CANDIDA SCOTTII -

- Cpean MeTaGoJHTOB, BHIIE/ISIEMBIX MHKPOOPTaHH3MaMH B CPeny

 OGHTaHMS, CONEPIKATCH KOMIVIEKCH KOMIOHEHTOB, KOTOpble B 3Ha-
' YHTesbHON CTENeHH ONpPEAesIoT pasBHTHe NONYyJsUHH, B uacTHOCTH,
TIpH H3YuEHWH PASBHTHs MEPHOAHUECKOi GaKTepHaabHON KyJAbTYphl .

Ha MHHMMaJbHOI CHHTETHYECKOll IMIOKO3HO MHTaTe/bHON cpere
GBLIO MOKA3aHO, UTO B 3aBHCHMOCTH OT CTaJHH Pa3BHTHS KyJbTYpHI

‘B, YCJIOBHAX KOPPEKIHH MHTATeAbHOH cpeanl B KyJbTYpasbHBIX Cpe-

‘Jax HMeloTCs CreunduIecKye. CTAMYAATOPL H HHrHOHTOPHl pasBH-
. rus monyasuuu [1]. STy £ i '

Tlpi~ HempepHIBHOM KyJIbTHBHPOBAHHH aposkxeit’ Candida tro-

picalis Ha rJIOKO3HOIT cpeae ¢ j06aBjeHHeM  KyJAbTYPaJbHOMH KHA-

. koctu apoxcxeii C. guilliermondi oGHapyXEHO CHHIKEHIE CKOPOCTi

pocra C. tropicalis B na pasa [2]. 3iech xe oTmedacrcs, WTO .
NPOAYKTHl MeTaGoNH3Ma Yr/eBOAOOKHCASTIOLHX npoxxeit C. lropi-
calis okaswiBanH CTHMyAHpyloulee JefiCTBHe HA pasBHTHE KaK
mTamMMa JaHHOroO XXe BHA; TaK H C. gtzil(iermondi. OTH LWITAMMBI
NpH HempephHIBHOM KyJAbTHBHPOBAHHH BHIAGJSIOT B Cpelly o6HTaHHA
HEO[AHHAKOBHE MPOXYKTH KHCJAOTO XapaKTepa: OAHH (mpoXopsiuue

‘yepes IMOJYNPOHHUAEMYIO meMOpany) CTHMYJIHPYIOT, a X&pyrue

(ne npoxopsulHe uepe3 NOJYNpOHHIAEMYIO memOpany) MHrHOH-
PYIOT POCT OTAEJBHBIX LITAMMOB apoxxeit popa Candida. :
CruMmyaupyloulee neiicTBie NPOAYKTOB meraGoansma - QuALTPA-
ToB apoxken Candida scottii wa mpyrie BHABI JPOXKIKEnoA0GHBIX
rpu6op oTmeuaercs B paGore [3], cornacho KOTOpOii OCHOBHBIM
CTHMYJHDYIOLUIHM COGIHHEHHEM ABAACTCS GHOTHH, BbIZEASIEMBIil
STOfl KyJAbTYpOil npH AeprUKTE ero Y HCCACAYEMBIX KYJbTYp.
. HaBectHo, uTO NpH KHIHEAEATEALHOCTH 'MHKDOOpPraHH3MOB, i
B wacTHOCTH APOXKeli, B cpery oGHTaHHS mOCTynaioT sbaounas,
dypaposas, rayrapopas, MHDOBHHOrpaznas KHCJIOTHI 14—17],
AMHHOKHCJIOTH! [18—-26], Gepmentst [27] u ‘Apyrue coemHHEHHS.
3nanne cocraBa NMPOAYKTOB MeraGoaH3Ma HeoGXOLHMO MpH OLEHKe

pasBHTH MHKpOGHOIl nonyJsAuUHH APOXKell, a TaKkxe A pele-. ¥

HHSA npoG.nemu MHOF‘OKpaTIlOFO'BOBBpaTa H HCNONb30BaHHA CTOY-
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- Hewrpaumio (na cyxofi mec), thepmenrepe no ornomennio K

bX BOA M4 NPCANPHATHAX MUKPOGHOJOTIMCCKON npoMBILAeN.

_locTi,

An DOTINIE B ANTEPATYPE JLANNBIX 110 COCTABY KyabTys
pnnll\,‘l:;x.l.wq%[)lg:IJtLprommcﬁ Cangllda sco(l(f.“llosn'oiiy JUISL TP aBIL.
HMIX BLDOAON O WIMSIIN PAMIMUNLX MCHI()OJE!IIOI! na PasBiTie
970l KYJALTYpH NCOGXONMO  Ghisio NPOCACANTL 34 XHMHUCCKIHM
COCTAROM CPCJK K&nmuuupomuum i ee HIMCHCHHCM B NpOLECEs
pocra Apoxokedt. B wacrnocri, paxno GLIO BLIIBITY .\npnmcg
NaMeNelst  coctana  MeraoanTon cpeant  oGuranis APOOKE
C. scollii n 3aBHCHMOCTH OT YIVICBOJAHOIO COCTABA MUTATCALHBY
cpest. Mayuemnio sroro monpoca i nocssunena nacrosmas pagora,

MA'fI’.I’HAJI ] Ml’,'l'())lbl HCCJIEJLOBAHNS!

Onuurt npopojwan ¢ WMHCTOI  KyALTYPOft Jl]]O?Ii)l(QllO}lOGIin
rpuGon Candida scoltli pacu Tyaynekasn-6 (TYJI-G), onncannoft
paGore [28]; xoropas Gujia noayueua M3 My3ses MUKPOOPIamid:

-son BHMH rupposnsa, Xapakrepnas ocoGennocrh jpaunofl pacu

APOMCIKEt  COCTOHT B TOM, MTO OHII'HE COPMMKHBAIOT YPACBOA I
HMCIOT BLCOKYIO YJICABLIYIO CKOPOCTDL POCTA,

Jpoxckn -nuipanmsann » xaGoparopuom (epmenrepe nenpe:
pusuoro xeficrnust xoncrpykin BV ruaposnnsa oGumm o6
eMOM 3 4 1 NOJC3NHLIM 4. Tlocesupie  Jipoxcait  cocramisal
1—0% x conepxanmio pacrnopumuix neueers (PB) » cpene. o
AYUCHHE AKTHBHLIX 3ACeBHUBLIX APOXKAKCH ¥ upeasapiureasuoe nas

,Komaenne Guomaccht juisi dacena nponojuN 1o Merojike Mona:

xovofi n_Cemynnmoit [29] npu caenyiomux ycjaonnsnx: Temiepa:
Typa 38,5°% pH cpean 4,6, pacxon PACHLIICIIONO BOJJYXA 3 AfMlM,
B xauccrse mnrateavuofr  menosuaomaanm  cpepy  Puaep,
2/a:. (NI4)2S04 0,75; MpSO, 0,175; NaCl 0,125; Ca(NOy)s 0,l;
KHzPO, 0,25; K:HPO, 0,025 Heroumikanmn yraepouoro miraiis

CAYIKIIN TVIOKO3A, KEWI03a, cMech 1M10Ko3n ¢ kendodoii (1:1) €

konuentpanmeh 27 efa w ppenecnuit rupposusar, Caxaph u nie
TATCALNLIC COMI  CTCPIANIOBANN  PABACABIO, WTOOL HCKIOMNTY
06Pa3oBalKe. B CHITETHYCCKIX INTATCABILIX  CPOAANX  HPOJLYKTOD
Accrpykimi caxapos. Kucawmft apenccnitfi rApodanaar  jonoli
TCALHO TOATOTAWANBAMN K BLIPAUUBANKIO NA HOM ApoAcKeit caee
Ay1onunsm - o6pasom: nefitpadusonann ero HaBCCTKOBLIM MOJOKON
no pH 3,8, a aarem ammuaxom no pH 4,2; uefirpanusar npopysa:
Al BOAYXOM B Teucuie anyx wacon upi remneparype 48--52Ci
BhTABIIE KOMIOW oT(aLTpoBMBAH, F'uaposansar pasGapasak

!
3

BOJOft o komnentpawun PR cpene 25 e/fa w pas oGeeneuemi | K ‘
MUICPAALHOTO HHTANNS B pasGansenioe cycso jroGanisiii COM; sthupa 1 meranonn  n ornomenun 91 [32]. TIpoGy. o6nemom

10 cocTany i cojiepKanIo anasornmLe cpene Pupepa.
B. npouecce KYALTHBUpOD ANINS

————————

! BB paGore npunimana yuactue JI, A ITonnkona,
40 i .

Kyabrypaannyio suakoers st nceneonanni Gpaant nocxe cras
GBI BEEX  APAMETOB  HenpepLnnoll Kyavrypir (pH, PB
wooAp). Butenenne’ noanaans npoaykron KuaneAcsTeALROCTH
APONCKCH OCYIMECTIIINL M3 OANOl 1POGHI (Guarpara ¢ nonrope-
RHCM ONLITA B ANWIOIHYULIX YCAOBUNIX,

B kyabrypaanuoft epese nponojuiin KauecTenoe noKodIe-
CTBCHNOC OHPCHLCJCHNE NEACTYHIX OPrANHUCCKUN KHEAOT, cnoGoj-
HLIX AMIHOKHCAOT 3 HEKOTOPHIX JeTyunx coejunennil,. Bugeacnne
NCHTHEHKANO CHOGOMIBIX AMMNOKNCAOT 11 ABTOMATINCCKOM
anamoarope mapxn  HJ1200E  nponosuatr wo  onncainno
B, C. JloGynonn [30] ¢ mexoropuit nsmenennsu npuMenns
TEALNO K 0GheKTy, ‘

IIpoGu cpen nocae orsencunsn amunoxnenor neirpanansonain
0,1 pacrnopor Ba(OH)y no. henoadranenny, past  yrancm

, onon cepnt 1t qoeopa nelTpaynsaT Harpenayan Ao Kuneuns, ot
CTAUDWINE b renenne 2« 1 ocajox Gapnennx corefi cepnofl, ocs
“opuoft 1t nanenenoit (koropast, noamoNRIIO, NPUCYTCTHYET B Kyib-
TYPAALNON KIAKOCTH)  Kneaor  ordguabrponuina,’ Ocajok na
(uanrpe upomvinaan  qmaxct  (no 15 ma) anerponainoi
nojoft. OGnemuenunit puavtpar ¢ npoMUBIBIMIL BOAAMI npo-
HyCRaJI wepes kosonky ¢ xarnomnwrom Ky-2 w H-hopye pan yna-
JCHIL 13 pacrnopa karnonos Gapusm lloamory copGuponanus
Gupist kouTpoAMpoOBAMI peakinelt wa cepnyio Kncaory. Jlas ocners

- JIelist 1poG- (KyabTypanbias KuAKOCT: ||Im BLIPALUBANNN APONS-

mell na rupposansare 1 nocaeApoxsKenof Gpaxke Bo6pyilckoro
sanopa) npowenmyo uepes xarnonur Ky-2 npoGy nponyckann ne-
pes karnonnr KY-1 taxe n H-popme u pasgensin na jue e,
B nepwoit wacru (160 aa) nyrem twrponaumus 50 s cpesnt »
npucyrersnn  penoadrancinn 0,02 n NaOH oupepensan o6uyo.,
Kneaorioers, Heaeryune opranuneckne kucnorst no wropoil wacru
OTACHSIN OT caxapon u 11|l> FUX nehTpannumx coemmeniit na xo-
JIONKe co eMoJIoilt :-)).LI:)-I()'Y Doaneratnoit qopme, KOTOPYIO roTo-
mme coraacito  paGore [31]. Kneaors aecopGupovasn” 200 aa
6n  HCOOHM ¢ nocxeayionieil npomunrof JUCTINPOBA IO
DOJOI JIo BCUCINOBEIN PEARIU Na KueAOTY. Dot u HPOMLIB-
HBIe DOABL  OGKCMMIL N YHapusaiy ha POTOPHOM - Henapurede
npn 38--40°C nocyxa, Ocastox npomsisaiit 10 M4 9ranonGensont.
nofi emecn (4:1) n suons ynapunas. ; :
Kaueernennmit cocran u KOJIIMECTRENIIOE CopepMAlIe Heaery-
HHX OPTANNYMECKUX KHCJOT YCTANAMNDAIN MCTOJAOM FASOMKIAKOCT-
Hoft  Xpomarorpadui, cyTh Koropoft cmojumres K eaenyomemy,
Knceaornt nanemmnaan u pacrsopsan n 40 sa emeen ANYTIRIIOBOTO

20 Ma MeTHNPOBWAN' B NPOTOMNHON yeranonke  rasooGpasnuim

RpoIKeli ywirninaun UX KIS, AIA3OMETANOM S0 HOABACHNN YCTORMINOrO COAOMEHION oKRpan-
bt [33]. Pacraop Meriionnx 9pupon ymapunann npu 40°C

Aocyxa n roke asora, Iloeae poGavaenns x eyxomy oc ATKY 1 Mta
ANSTUAOBOTO  Bpupa’ ¢ DHYTPEHUUM cranpaprod npoGa Gulaia ro-
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TOBa K aHAJM3Y. Hpoﬁ;( o6bemom 1—1,5 MKA BBORHMM B HCmap- |

% omarorpada. :
e n)igm Ha ri:co?;onxe u3 Hepxapelowefr craxau (100X0,3 ca)

npoBo,
.cP 7%-HHIM TOMHSTHAEHTANKONBCYKIUHHATOM Ha XpoMocopGe

(80—120 mew), CHAAHH3HPOBAHHOM TPHMETHJIXJIOPCH/IAHOM, |
fpH NpPOTpaMMHPOBAHHOM ~TMOBBILEHNH  TEMNEDATYDh KOJOHKK |
or. 90 1o 200°C co CKOpPOCTbIO g

(N3) 40 ma/mus, BOROPOAA :10 Mmafmur u-Bosnyxa 300 aafmux,
Temneparypa- ncnaputeas 220°. AHa/H3 TNPOBOLM/H Ha XpoMaro-
rpade Llper-102 ¢ maaMeHHO-HOHH3AUHOHHEIM JETEKTODOM.

Ilns  KOAMYECTBEHHOro OMpefeseHHsl KHCJOT — MCMOJb30Bam
MeTox BHyTpeHneli cTamjapTHsaumu. B KauecTBe BHYTPeHHEro
CTAHAAPTa NPHMEHSJH JAHMETHAOBbI 3(HP (TaneBoi KHCJAOTH. |
OrHOCHTeNbHAs OMNMGKA OnpefeseHHsi KHCAOT He npesbimana 5%,
B BLGpaHHBIX YCAOBHSX METHAHDPOBAHHS OPTaHHYECKHX KHCAOT

nepes XpoMaTorpa¢pHuecKnM aHaAH30M (yMapoBas KHC/AOTA. METH: |
MHpoBanach HEAOCTATOUHO JJS KOJHYECTBEHHOTO ONMpENE/eHHs, No- |
3TOMY' e coep)kaHHe B (HAbTPATAX HAXOMHJH xpoma'ro&paqm- s

poBanHeM OpakuuK OpraHHueckKHX kucaor Ha OGymare FN-15 B
HHCXOASIIEM TOKE CHCTEMB! pacTBOpHTeneft: H-6yTaHONA-MypaBbi: |
_ Has Kucnota—Boia B obneMubix oTHomwenusix 100:8:
_aBHTeNb — Gpomberonopnit cunnit [31]. , L

JlerkojieTyune KOMNOHEHTH! B npoGax ONpeRensaH “METofoM:
KX [34], o6mee PB — s6yanocTaTnyeckHM METOAOM. -

- PE3YNILTATHl B MX OBCY)KAEHHE

Onsum M3 nmoxasaTesnell, xapakTepusyioUHx BAHAHHE HCTOWHH:

KOB YIJIEDOAHOTO MHTAHHS Ha POCT APOXIKelt B mpolecce HX He:
NPEPHIBHOTO KyJbTHBHPOBAHHSA, ABASETCS BhIXOZ GHOMacchl H Mpo-
ZYKTHBHOCTb KyAbTYPH. W3 Ta6a. 1 suamo, uto namMenbiumil |
Bbixon Guomaccsl (459%) maGmopaercs na cpefie ¢ raioKosol,
- a-nanGonbwnit — ¢ xcunosoit (56,3%). Ilps BhipamuBanny APOK-
Vil sl : ; N . Ta'ﬁnnnll

’ P@Y&T‘vaﬂmﬁl Rpowwed Candida scottil * (TY1-6) :

|
i
]

H2 Pa3nmiuBIX yraesogubix cpepax
K p 3 3
e S0 ¥ 'ngg::gﬂpva%!! 58::::2 Buxon  [KOSSOUII-} 13035~
Turatensias cpesa RpozoKelt b) Apoxckel, | CHT PA3* | oipyoem,
cpen | annapare 7P X ofue-| Ganacms o
MUTATeN L Ky“b’.y' ‘,‘ na ’ .uy PB - g’l"
okt cpege | Panbiolt cyxof Bec 2 . |epeAu, 4 :
g MITKOCTH g > i
; |
Taoxkosnas . . . 2,70 .0,08 12.4 '45 9 | 0 24 '2,“
Keunoanan . 2,70 : - : N ,65 |i
T'moko3a-{-keuno- | - .0'12 15.2 | 86,3 0,24 3 i
sa ......l 27 | .o 2 [
Dpesccssatranpo-| 0 0_8 3 13,7. 50,7 _0,24 3 E
caH3aT . . ., L] 2,50 | 0,11 12,8 . 51,2 0,24 3,07 1

W e

pomaTorpauueckoe pasfieNieHHe Knucaor ' .

Conepkaiie HECTYUHX OPraHHUeCKHX KHCIOT B cpeiie oGuT

TaGanya 2
aHKA NPH

8 2pad/mun. Pacxon rasonocurens | -

Ky AbTHBHPOBAHHH Apoxokelt C. scoffll na pasnnuHbIX YraeBOAHBIX cpefax, z/4 -

F:
| -
I

¥ uagannd Iao- | Kens |T. ko::»-}- I Vn‘e'» # e
. < {Fmol
© - Kueaora Ko3a | nosa +|§cu.'lo:a rng;o.'fl:‘;r -{f:g:?&'t::::;};t-
e : - Bag Gapfta
Monownast. . . . .. ....|1,778|0,732| 0,26 | 0,683 | 0,466
e SR RN S A 0,396)0,137| 0,096 0,061 { - 0,202
[laneneboykeyenast - . . . . . 0,335{0,135| 0,059 .| 0,057. |. 0,123
A A6noumast . . . ... ... .10,136|0,063 . 0,043 0,033 . -_—
a-Ketorayraposas . . . . . . — — | 0,032 o — 0,046
s T O R P e (e 0,311)0,249} 0,140 0,325 0,110
Pymaposas . . . .. ... .]0,178 0,264| 0,288 0,332. 0,271
Cymma . .. ....|3,134|1,580( 0,884 | 1,491 | 1,218
Sl L o )4 ' . TaGanua 3.
Conepxanne amHHOKHCIOT B cpefie OOHTaHHS NPH KyJbTHBHPOBAHHM APOMOKER
C. scottii Ha pasnMuHBIX YIJCBOAHBLIX Cpejax, .mz/. i
4 Lo Kent f‘moko:i - }1 i i e s
- - - DeC
Amnuoknenora - - Koaa Jo3a - +xc|moga ruﬁgom'll;t:-r —irtltlgcp:grl:?gtt
; i - past Gapiia
Twoun . . . . . \ 0,15| 0,14 | 0,28 | 1,30 1,95
T SR A 1 0,96 | 0,65 | - 1,20 1,18 0,90
M BOTRREN L. e e Cneant| Caeant | Cneauw 1,85 o B
'| Acnaparunobas kucnora 15,54 | 3,89 3,05 1,50 1,29 .
L e R I S 7,28 | 0,95 1,92 0,87 |- 0,79
e NG I 3,91 0,73 | 0,98 | 1,25 1,02
Tayraminonas kucaora. . . (45,79 | 5,87 | 24,08 11,90 8,32
Ipomm . . . . . e Caean| 0,87 0,70 .| 3,27 3,04
T SRS TR T 1,34 0,58 1,18 1,14 0,99
. i st N laee]l 2,091 00,94 1,03 0,80 0,85
Llucrenn . . . .. ‘ 0,23 0,17 [ 0,21 Caeant Cnenawt
R i e 561 1,32 2,63 1,84 1,81
Merwommu .. . ... .. /l0,86] 0,21 0,35 0,09 0,19
Hasomeftuint . . . . . . ...-.|1,15]| 0,14 0,71 1,08 0,96,
T R TR S 1,07} 0,60 0,19 1,92 1,13
‘| Tupoauu gire . 0,66 | 0,14 | 2,93 1,04 0,76
Peuunanasun . . .. . . .| 0,84] 0,36 2,90 1,16 . 0,72
Y-amuHomacasmas . . . . . . 0,31 ] 0,30 0,51 0,14 Caenu
Cymma. . . ... 88,19 | 17,86 | 44,86 | 32,42 | 25,83
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© 3aTe .cOAepKaHHe . TIOKO3bl cocraBasio 60—65% u
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. BPOXKIKeit

A A —_ rmoxo:m, b‘ — KCI11034 } yB— r.'noxo:a-I-Kcnnon' r=n
- Joumas; 6 — a-xerorayrapopasi; 7 — BuyTpennni CTangapr

a4

.

a

4 x(eu Ha cuemaxmon cpene (rmoxoaa-l—xcnnoaa) H JAPEBECHOM ;

rxmpo.rmaare BBIXOZ OHOMacChl ymenbmae-rcn. 50,7 u 51,2% co-
‘oTBeTCTBeHHO. [IpaKTHYECKH OAHHAKOBBI BBIXOX APOMINKeil B ITHX

BapHaHTax CBfl3aH, .QUEBHAHO, C OJIH3KHM COOTHOIMIEHHEM TIJIIOKO3bI

H KCHJIOSI:I B llCHOJle)’eMbI\{ cpenax. TaK, B JApEBCCHOM I‘lIleOJll{-
- KCHJI03bl

’25—30% OT CYMMBl BCEX MOHOCAXapHOB. AHANOTHYHO H3MeHS-

. 1ach ¥ NMPOAYKTHBHOCTb APOMKIMKeH ¢ MHHHMAaNbHBIM 3Haqeune.\i B

nepeoM BapuanTe (rAI0Ko3Has cpena).

Beuol - TPOTHBONOJIOKHOCTD “BHOI 32BHCHMOCTH nmona 6uomaccm
APOK3Kel H TPOAYKTHBHOCTH KyJAbTYPbl OT HCHOJIB30BaHHOrO Cy6-
cTpaTa, CcTeneHb YTHAH3AIHH YTJIEBOJOB BO BCeX chaydasx Gau3Ka
H xo.neGJleTcsl B.mpenenax 95—97%. Menbwmnit BeIXox GHOMAcCH

NpH KyJAbTHBHPOBAHHH Ha TIJIIOKO3HON Cpele He ‘Cay-.
‘yaeH. DTy 3aKOHOMEPHOCTb MBI HaGaIONanH HEONIHOKDATHO, H OHa
. 00BAICHAICTCH, OYEBHIHO, OnpefesieHHLIMH  CBOMCTBaMH TaHHOIL
KyALTYPH B nmﬁpammx ycnoBHsX KyJabTHBHpOBaHHS. Kpowme Toro,
‘STH BBIBOAB! XOPOLIO COrJACYIOTCS ¢ HAWIHMH pe3yJabTaTaMH, IO-:

. IYYEHHBIMH NPH H3yYeHHH nponymon, Bbmeﬂﬂewblk npo;mxanm
B-cpepy. o6HTaHuf. -

B nepsyio ouepens: npencwannmo'r umepec DaHHble, xapax're-
pH3yIOILle- cpely OGHTaHHS MO HAJHYMIO B Heji HeJeTyyHX opra-
HHYECKHX KHCJIOT (M. Taba. 2 H PHCYHOK). BHIHO, 4TO mpH KyJab-
THBHPOBAHHH .Ha IVIIOKO3HOM cpeae ApOXKH Bbieasior B 1,5—
2 pasa GoJblue KHCJOT, ueM Ha KCHJI03HON. MX KoHueHTpaus
pesxo ymenbmaercn npn Bupamunamm ApoXxKeit Ha cMeLaHHO

Bg
J) ¢
20 10 iy e it 7
[;‘pemh ff(.l"-v

Xpouarorpaqnmccxoe ofnpejeneinue oprammecxux xucnor B cpene oGurans nPOI"' '

- #ell. Candida scottii TPH Ky ALTHBIIPOBANNE HX Ha PasHBIX MHTATEABHEIX 'CPEAAX: |
eseciuil rxmpomxsa'r‘ A — cuech |
apnoft, .
3 — sitapuas; 4 — nanencnoykeycnas; 5 — 56- |
é,nueﬂmonun sdup ¢TM°"°‘ |
HIKPOBAIOD),

TTTTITTT  PHApOANsaTa © nocacenupronofl

‘Kncnm'u' l — pacnopn're:lb. 2 — wonouinasn;

KHCJIOTH) ; 8 — ANMONIAN; 9~ x (ue wacnTn

;
4

i At e Ll o g S S s

. KHCJIOT, |
" BLIDALIHBAHHH Ha THAPOJNH3ATE B KYJAbTYPaJIbUYIO CPERY BLULEAS-
. ercsi.Gosblie JN3MNA, apTHHHHA, MPOAHNA M Jeliuuiia ¢ -0aHoBpe-

cpe,u.e. Kouueu'rpamm (pymaposou xucnom H3MEHSIeTCs, B, 06paT-t
| HOM mopsiike. -

-IlpuBenennsie B 1268 2 KHCJ]OTbI 6bmu

KHCJIOTEl B CPABHHTENbHO HEGOMBIIHX KONHYECTBAX HaitfeHBl H B
HCXOAHBIX ' rHApoansartax [35]. McTOuHHKOM . KHCJIOT - sBASIeTCS
' TaKiKe MOCJeCnHpToBasA GpaxKa, HO, KAK BHAHO 3 TaGauibl, 3iHa-
UHTEJIbHAS HX UACTb 06Pasyercsi M BHIAGACTCS B CPedy B peayilb-

AH- H TpllKﬂpﬁOHOBblI\ KHCJIOT.

: Hapsizy- ¢ KHCJIOTAMH 3TOr0 LHKAA, B (pn.nb'rpa'ra.\ B Gonbmu\
~ . KOJIHYECTBAX CONEPIKHTCA MOJOUHAsh KHcaoTa. Konuentpaumus ee

3aBHCHT OT HCTOUHHKAZ nuTaHusa u cocrasaser 1,778 u 0,226 2/a
,COOTBETCTBEHHO HA IVIIOKO3€ K Ha CMecH ca\apon. Bom:mue KOH-

06uapy>KeHm oy
B (pxmb'rpa'ra:\, TIONYYCHHEIX B NpoLECCE KYJNbTHBHPOBAHMS ApOXK- '
JKefl Ha CJOXHBIX YIJIeBOXHBIX CPeax — IPeBECHBIX THAPOJH3A-
Tax H CMECH THAPOJN3aTa C NOCJAECHHPTOBOIl Gapaoit. Hekoropste .

- TaTe AbIXaHHS APOMIMKE H aKTHBHOTO q)ynxunoxmponamm LuKn -

ueHTpaumi MOJIOUHOH KHCIOTbI GBI QGHAPYIKEHBI' B KyAbTYpasb- = -

* HOIl XXHAKOCTH H APYrHMH aBTopamu [36] npH HCCNENOBAHIN HA

IJIIOKO3MOI * cpefie . APYFHX KyabTyp Apoxkeir.  OGpasopanue. Mo-
JIOUHOI! ' KHCJIOTH CBS3aHO, OYEBHAHO, C ONPEAEJNEHHBIMH CBONCT-
‘BaMH MHKDOOPraHH3Ma M YCAOBHSMI DasBHTHS NOMyASIuNL, M B
- TMepBYIO OYepelb C HCTOUHHKOM YI/epoAnoro nurauns. OG 3ToM
( CBHICTE/ILCTBYET CPaBHHTEJbHO HH3KOE CONepXKaHHe

ctBe ¢y6erpaTon emecH (1: 1) rIOKO3B! H KCHJIO3BL.

IMockosbKy ycBOEHNE MHKDOOPraHH3MaMH CaxapoBs TCCHO 'CBfl:
'3aHO ¢ GHOCHHTE30M OPraHNYECKHX KHCJIOT' I aMHHOKHCJOT, B
3anauy HalWHX JAajbHEHIIHX HCCACAOBAHNIT BXOIHJO yCTaHOBJAEHHE
3aBHCHMOCTH COMEPIKAHHS ‘AMHHOKHCJIOT B xy.vlb'rypa.nbnou MHIKO-

- CTH OT HCTOUYHHKOB yr.neponuoro MHTaHHS.

MOJIO‘HIOI[ A
- KHCJIOTHI B Q)xmwpa'rax, l'IOJIyqellllbl\ NpH HCNOJIL30OBAHHH B I\aue-

B KyabTypanpHOI - XKHAKOCTH 0GHapyIKeHO ('ra6.u 3)- _sHauM-- -

TEAbHOC KOJIHYECTBO - CBOGOIIHIJIX Zl\!HHOKIlCJIOT, HO HX. coAcpXKaHHC
. TOYTH He 3aBHCHT OT .mrra're.nbuou Cpeﬂbl Hckaiouenne cocraBuao |

conep:xamie KHCJOT B Cpele, nonyqemlou IpH NHTAHHK KyJabTypHhl

Apyrnx Bapuauntax. Tawm,
- CTBO aMHHOKHCJIOT,
- Mipentndnkanus cyMMbl BBIACACHHBIX aMHHOKHCJIOT CBHJICTE/BCT-

rage conep)l\m'cn 1[8[!50J’lb[llee KoJsnue-

~BYET O TOM, UTO . HCTOUHHK MHTAHHS * BAHSET 'Ha KOJIHYECTBO OT' X

ACTBHBIX KHCJIOT. Tax, Ha IVTIOKO3HOIT cpene,- l'lO cpannemuo C KCH-

' TJII0K030if: B 3TOM cayuae HX Gblio B-2,5—5 pas GoJblue, ueM B

oT™MeHaceTCa Hall\!ellblﬂlil( BBIXOJ Guomaccm.'

. JIO3HOIT, 3]!21“!(1‘&.111:]10 - GoJibLIe acnapanmonou H: I‘JIYTZ)\“IIIOBOIY

BaJil{Ha, HBOJICHlUma THpo3uHa, aJnaHHHa, ceplma le[

MEHHBIM CHHZKCHHCM - KOHICHTPpAUHK acnaparmlono" KHCJIOTHI, - 1{HC-

'rexma, ‘Mertnonina. Ecan NPHHATL BO BHHMaHHE TOJII)KO nepnme TPH -

BapHanTa (rJ10K032, KCHJI03a- K HX CMeCh), TO MOXKHO 3aMeTHTb, 1TO
HMeHHo r/10K03a cnocoﬁcmye'r HAKOIICHHIO- 'rpeomma TAyTaMHu-

I o~

5




" TaGanua 4 = HOBOIt KACJOTHI, BAJIHHA H H30-

Jeliunna, Pe3koe CHHXKenne

( FKOTCTYUHX COSXHMHEHI ;
- Cozepxxanine ne y ' BO (pakuun CBOGOAHBIX aMu-

B cpene o6uTanus Apoxowedt, m2/4

. HOKHCJIOT TJIyTaMHHOBO{l KHC-
Coequnenite moxosaf XeU- | noppr p papnante ¢ KCHIO304

- : MOXKHO, 1O BCEH BEPOSTHOCTH, .

. |Averanwperiz . ... .| 55| 52| OOBACHHTL TeM, 4TO JaHHas -

“ . |Mponuonoswmil anspersa .| 4,9 | 4,7 | + KHCJOTA B 3THX YCJIOBHAX »60- i
ggmﬁ&;r-» ----- - ‘5:3 Jlee aKTHBHO HCMOJMb30Banach
Sramon . ... .. .. 16,0 | 2,5 }r‘é'::“g::; &Pm““‘e" AR CHICEES.

Cymma . 32,9 | 15,1 - Hapsiay ¢ neneryunmu op-
o - TAHHYECKHMH - KHCJOTAMH 0 |

rauna ppoxxkeit C..

YUHX COCAMHEHHIl MHKDPOOPraHH3MaMH B  OKDYXKaIOLLYIO
3HAUNTEJNbHO BHILIE, uYeM NpHBEAEHO B TalaHLe, TdK KakK4acTb HX

NaTh KaK OTHOCHTEJAbHO crielHbHYeCKHEe HHTHGHTOPBI pocTa.

. Paccmorpennsie npuMepnl KysibTHBHpOBaHMsS Apoxkeit C. scot-
tii (TYJI-6) ma -mPOCTHIX M CJAOXKHBIX YIJIEBOAHBIX ‘cpenax cBHpue- |
TEJLCTBYIOT O TECHOH B3aHMOCBSI3H MHKPOOPraHH3MOB ¢ BHeuHeil !

cpenoit u o 3aBHCHMOCTH HX Pa3BHTHSA OT 3TOl Cpeasl.
Hansueiiee ' '

H3yYCHHE KOMINIEKC2 MNPOAYKTOB MeTabonu3Ma

APOXIKeli H MEXAaHH3MOB, PEeryJHpPYIOUIHX PasBHTHE MHKPOGHOI no- .f
 MYyJAALHH, . NO-BHAHMOMY, MO3BOJHT 3HAUHTENBHO HHTEHCHOHUHPO-
BaTh NPOMECCH HENMPEpHIBHOTO KyJbTHBHDPOBAHHS MHKPOOPTAHH3- |
MOB H CBI'paeT pellaiomyio poib B pelleHHH Npo6aeMbl BO3BpaTa :

CTOYHBIX BOZ B NPOH3BOICTBO:

 JIUTEPATYPA A o g

I.LP.A MMuwenuunos, B, M. Koaoros, B.Il. KopoGos, C. §. ba- :

]1)9"7:’;,"3',!'5?' A.Coxkonona, A. M. Heaxumua, A I'' Tkayeuxo. axonor»lx,

L B | 'e'rbu'xona, H. ' )
GHOXHMHS W Mux%oﬁnonorau,- 1970, 61,;'3,1‘25;. Aosa, E. JI. PyGaun, Mpuxnanuas ;

: 3. T.HU Cemywnna, B. B, JI: ‘HO B ; S '
nnsn:n H JICCOXHMHYecKas npor.«mn.m:ﬂlyt:(‘:rl;:l IKQ?!}: ?3’8,,[‘1', n Dea RS anW‘ 1

1969, 3;15?7510 wenena U B. Ko nosa, J. A. Bakxosa, ‘MuxpoGuonoris,

& 3858 U E b xon.sa.A Tpuknanuas Guoxumust u mukpoGuoorus, 1970, 6'..

46

aMHHOKHCJIOTaMH B cpefie O0H- | .
£ : ‘ scottii
Gblai onpejesienb! B HeGOMBIIHX KOJHYECTBAX ITAHOJ, alleTaNbAer ],
aueron H Apyrue coepunenns (ta6a. 4). Cogeprxanue 3THX KOMNOHeH- .
- TOB B (MJABTpATax TaKKe 3aBHCHT OT HCnoab3yemoro cy6erpara.
B wactnocty, B BapHanTe ¢ I/1I0K030it 3TaHONA CONepKHTCAB 7 pas,
-auerona B 3 W ITHJAaleTaTa B 2,5 pasa GoJblie MO CPAaBHEHHIO C .
KCHI03HOIl Cpejoit, B: KOTOPOil HakonaenHe GuoMacchl GbIIO MHHH- -
ManbubiM. Cregyer oTMETHTb, uTO (PaKTHUECKOE BBbIAE/NEHHE JIEeTY- |
cpeny -

.6, 388.

.CCCP, 1965, 163, 5, 1259.

+

makona, C. M. Posendeann, H. C.-.Homakonckasg,

6. U. T. Ep
JI. B.Hexnwznosa, E. H Aucaep. [Mpuknaguaa GHOXUMUSA. it MHKPOONHOJIO-
ris, 1969, 5, 3, 252. : Ry,

7. H. A, Komeaesa, U T. Kong’ér‘mxona. JI-. A: Baiixosa. Mukpo-

‘6|‘|ono'r1m, 1965, 34, 6, 960.

8. H.A. Kowenena, M. T. Herre, JI. A. Bafikosa, ITpuxraguasn Guo-

© XuMHA H MEKpoGHojorus, 1965, 1, 8, 617.

E ]90214{ Ogata, M. Osugi, T. Tochikura. Arg. and biolog. chem., 1966,
b 10. T. B. ¢unorei_t'oiaa, A.B.Jlosaunos, B. M. Beaukos, U. T. Ep-
tmaxonu.v.’l. H. Myntan, 3. H. Cadonona. MukpoGuonorns, 1968, 37,

1,

11, U.T. Koaecuuxosa. MuxpoGuosorus, 1967, 36, 3, 427..

- -12. T.B. ®unorenona, JI. H. Myrnrﬁu,'A. B Jloauuos, Muxpodﬁo- e

Jornueckuit cunres, 1969, 7, 26.

13. P. U. lllnousxo, I. B. Ka plioa. W T.Herre. Tpuxnaguas Guoxm- -

Mus 1 MuKpoGHonorus, 1969, 5, 5, 537. b :
* 14.C, Cantoni, M. A. Bianchi, P. Renon. Viterin. ifol., 1968, 19,
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AKALEMHS HAVK CCCP - YPAJIBCKHF HAVUHbIF UEHTP

MEXAHN3MBL PETY/SLN PASBHTHS BAKTEPHAJILUBIX MONYASLUMA g7

~

¢

" A H. IEBERHHCKHT, JI. E. INIA3AYEBA,
A. I. TKAYEHKO :

d

MOP®OJIOFHYECKHE ACNIEKTbI IEACTBHSI
" GAKTOPA, CTHMYJIMPYIOWEFO POCT
MHKPOBHOW NONYJISLKH

TNonynsnus B “H3BECTHHIX NpelesaxX SBJAAETCS aBTOHOMHOI ca-
MoperyJaupyemoii “crcremoit. OcHOBHOII XapaKTepHCTHKOMN * cOCTOs-
HUS MONYJSALWHH CAYKHT €e YHC/ICHHOCTb, PEryJsiilisi KOTOPOI, oye-
BHJIHO, 'OCYyLIECTBAsiETCA cneundHyeckKHMH (aKTOpaMH, Bhiease
MBIMH GaKTepHAMH I COZepXalmuMHCT B (QHABTPATaX MHKPOGHHX
KYaBTYp .[‘l, 2]. Komnaexe akropos, comepamuiics B ilnbTpate
pacTymiell KyJabTYphl; OKashiBaeT CTHMYyJHpYIOLlee JeficTBHe Ha
Pa3sBHTHE TONY/ASIUNH, YMEHbLIA JJAHTENbHOCTb Jar-()asbl, YCKO-
PAS POCT M JC/eHHe KJNeTOK, TeM caMbiM YBeJAHUHBAs YHCJEHHOCTb
nonyasunn [3]. Crumyaupyoumit s¢dext ¢uabtpara pactyumei
KYJbTYPbI, CKa3hbiBasChb HA AHHAMHKE YHCJEHHOCTH, MOXeT 'HailTi
- CBOe oTpaxeHHe B Mopdosornyeckoil Kapruue MHKpOGHOI momy-
- Jmllnn, sBasioulefict Gynkumest BpeMenn pocta KyJabTyphl [4].

Lennio naiunx mcenenopauuit 6110 H3y4yeHHe BJIHAHHS CTHMY-
aupyoutero paxropa na Mopdosoruio nonyasHm. \3
. Has nonyuenns dpuavrpara, CTHMYJIHPYIOLLErO POCT MHKPOOHOI
nonyaauun, G6akrepun E. coli (wramm M-17) saceami ¢ KOCAKa
s ncontrromut Gy . pupamuman 510 4 npn 37
3 v I.lJICy-S-Ba'rc:y ‘ocaxaanu uentpudyrupopanueMm Ha ILeHT
NpoOMBLIBaAH  (u3HON e e S000 [00/xux & Fu.
e B 2%orm_xecmm - pactBopoM. - OrMpiTeie  OGaxTepil
M9 [5] K 20 MAH[MA WA MMHIMAJbHYIO ' cOMEBYIO CPELY

. + KYyAbTYpY Bripamusamy 3 4 npy 37°C. 0 (nab:
TPOBAI uepes Gax 1 3 4 mpu , TIocaie uer y
Ha CTePHJbHOCTDL R R K5, Snarpar npom;wg-"“
TYPY 1A 34 TYTeM ToceBa Ha Msco-menToHHBI arap. -
: CeBa na Quabrpar u KOHTpOMbHYI0 cpeny M-9 romo:

BHJIN BBILICYKA3aHHbIM ]
R cnocoGoy. - : o
KYTKH . BpeMEHN u3 pa e

KOTOPLIX TPAMBLIM cyero
BO MHKPOOGHHIX TeJ, "

Uneno ocobeit. - L ; L :
00eit, BHOCHMBbIX ° - .
KM XKe cnocoGoy, Onn PIX B cpepy mpm sacese, yunrnipai T

OBDEMEHHO ro ; ackll
no Metony I TOTOBH/IN Ma3Ki 1Js1 OKP
S Yy ewKOBa, (4], B xoropux H3Mepsiain paamepni Gakrepl
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" Puc. 1. JunaMuka WHCACHHOCTH OTACABLULIX (OPM KJCTOK

B xontpose (a) u onure (6):

© = wieAeHuoCTb; 2—5 — KJeTKN: 2 — najoukoBiuguue 0,9 axai
3 — waposnguue; 4 — najouKopbuANEE 2—2,5 MKM; §— Aeasuecs, -

f .
il TIOACUNTLIBA/N KOJMMUYECTBO Pasamuibix (Gopm kaerok. Jlas may-
yennss CyGMHKPOCKOMHYECKOrO CTPOeHHs GaKrepna/bHble KJICTKH
¢uxcuposasn no meroay Purep-KenenGeprepa [6], satem nx oGes-

'BOXKHBAJH 'H 3aKMI0YaJH B apajiuT no oOEenpHHATO MeTOMKe

1

i
i

i
i

* Jem-6..

- Kyabtyp 0,9 mKat). -

[7]. VYabTparonkme cpessl ' KOHTPAcTHPOBAJH - ypPaHiJIaleTaToOM.
MuxpocKkonupoBasue NPOBOAHAM Ha 3JEKTPOHHOM -MHKPOCKOMNe

O6paGoTka  3KcrmepHMEeHTaJbHOrQ “MaTepHana mnoKasajxa, 4To
KpHBasi pocTa YHCJAEGHHOCTH KOHTPOJBHONl M ONBITHON KYJLTYD
E. coli coorsercrByerT OOLIENPHHATHIM NpPEACTaBJEHHSAM O pa3Bi-
THH MHKPOGHOIT MOMyJsUMH B XHJAKOI NMHTaTeAbHOI cpefe. Makcu-
MaJbHasg YHCACHHOCTb KOHTPOJLHOIl KyaAbTypbl 120 smar/sa, onbit- -
uoit 190 mawu/ma, BpeMst aar-passl COOTBETCTBEHHO paBHO 2 m'l «.

Jlorapnjpmuueckast pasza B o6eHx KyJabTypax K NATOMY uacy pocrta
nepexoAauT B crauuonapuyio ¢asy. B coorsercrsin ¢ ¢dasamu pas-.

' BHTHA. H3MEHSIIOTCST M pa3Mepbl Oaxrepiil: HauGoJblune — B Jar-.

" (hasze (B xomrpone 1,1 mxkx, B onmre 1,3 MKM), HauMeHblUNE —B

KOHLe JiorapupMuy

ecKoii — HayaJie craunonapuoit ¢as (mas oGenx

4 3axa:.s 335 : 49 ey
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: 'Pﬁc. - S.n'ekrponné MHK .

¢ OCK » -
Meckoe crpoetie E, co!ip B 333-
. Tpoae (a) u onmmre (6). Jlora.
Rty pudmieckast dasa. X22500. -

MO O;]I 3 el o
npenc'rg(gne}?; H‘éi(:{l:‘aeﬂu!(apTHHa KOHTPOJILHOMT H ONBITHOII KyJabTyp
PHAMHE MaJOYKOBHAHOM Q)Op'Mu, ynﬁ"ﬂe“ﬂblM“

(2—2,5 mxn) u cpe
0 MKM) Hi o
B o erxam[:,n IX pasmepos, wapoBHAHON (GOpMBLI H Aens-

(puc. 1).1lo 1M
p ) MEpe PasBHTHS NOMYJSLHH COOTHONICHNHE ¢bopm namens-

g . ! ‘

THOBl KJIETOK ' npx:cy&?rgl;?:: x‘;f:"iffx nqé)lpamr." i
a3ax pocra KyJabTYpH .

‘Lluronnasmarnueckass MemOpana nJOTHO NpHjeraer

- penpoaykuun GakTepHii B OMLITHOI . KyAbType He H3MeHsercs. Iia
~ CyGMHKPOCKONHYECKOM CTPOEHHH KJIETOK ONLITHON KyJAbTyphi AeficT~ -

- IInst’ cyGMHKPOCKONHYECKOro cTpoents Gaktepit (puc. 2) obe-
nx Kyaetyp E. coli xapakTepen H3BHJIHCTHIA npodu/b - KAETOUHOIT
CTEHKH, HAPYXKHBIl CO/i ee TPeNiCTaBAeH TPEXCAOHHON MeMOpaHoit. -

K LHTONJa3Me,

KxoTopasi- 3anoJHeHa IPaHyJspHBIM ~KommonentoM. B uutonnasme

HAXOAATCA BKJIOUEHHs THNA Bakyonefi. Hykjieonz oTueT/iBo oTrpa-

HHUeH OT LHTONAa3Mul 1 3anoanen ¢puépuanamn JHK.

- Kax suano u3 NpHBEJEHHBIX AaHHBIX, JeficTBHe (PHABTPATA BbI-
paxkaeTci B M3MeHeHHH (PH3HOJOTHYECKOro COCTOSIHHS TOMYJIALHH.
Tlponcxoaut yxopouenne Jar-$passl ¢ Mapa/eabHBIM YBEJAHUCHHEM - -

pa3aMepoB KJETOK. YekopsioTes TeMnbl ACNEHHA KJETOK. MexaHH3M
Ha -

=

BHE CTHMYJIHpYIOLIEro GaKTopa HE OTPaNaeTCs.
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B komnue norapudmuveckoi n » CTaUHOHAPHOM

.




AKAZIEMMSI HAVK CCCP - VPAJIbCKMFI HAYYHBIFL LEHTP
MEXAHHM3MBI PEI'YJASLHUH PA3B“THH .BAKTEPHAJ“JHHX nony-ﬂﬂuﬂn 1977 ‘

0. 1. BEPXOJAHIIEBA

'0 MPUHILMMUAJBHOA BO3MO)XHOCTH |

: . PEYTHMJIM3AUMM- -
- MUTATEJbHbIX CPEJ, C MO3HUKMA 5
' AYTOMETABOJIMMECKOW "PEFYJISILMM PASBHTHS

B yCIOBHSX NPOrpECCHBHEIX SAMKHYTHIX IHK/OB mmpo6ﬂoJ‘|o-\'
THYECKOr0 MPOH3BOACTBA BOMPOCH ONTHMH3AILMI - PASBUTHS Gaxkre-.

.. PHAJIBHBIX nonyJsAunit U TMOMHOrO0 HCHOJAb30BAHHS CPEl KyJAbTHBH- -
" poBamusl C BO3MOMHON HX peyTHan3anueii npuoGperaioT Bce 60J1b-

luee 3HaueHHe. . :

o

BoAbIHACTBO aBTOPOB CBA3LIBAET orpamiqenne' pasBHTHS, BO3-

. MOKHOCTb i1l HEBO3MOMHOCTb DPEYTHJH3AIMH MHTATEJNbHBIX CPeX

¢ YaCTHYHBLIM : X HCTOLIEHHEM . HJIH naxbnnennem KTOKCHUECKHX»

npoayxros [1—2]. Uro -Kacaercsi HCTOLIEHHS, TO KOHTPOJbL H KOp- .

PeKuHsi cpell B KaKoil-TO Mepe MPHMEHHMHl K CHHTETHYECKHM, HO

~OCTAIOTCSI MaJjl0O peajbHBIMH M5 CJIOXKHBIX MIHTATeJIbHBIX Cpen.

Ilpuposa HAKAMJHMBAIOWMXCA B CPefe TOKCHYCCKHX> NPOAYKTOB
He Bcerfia sicHa, XOTst cneun(uuHOCTb 1 CyMMapHmli spdexr nx
JHMHTHDYIOULEro BO3AEHCTBHS BPSIA JI MOXKHO OTPHUATD.

" Wcenenosanns C. C. lllsapua [3], maGmomenns P. A. ITwe-

‘unyHoBa ‘M Ap. [4, 5] Aalor ocHOBaHHS mpeAnonaraTh HajaHuHe Y

‘MHKDOOPTaHH3MOB CHCTeMBl ayTOMeTaGoJHYecKoil peryJsiuH pas-
BHTHSL TIONYASIIHH, OGBsICHAEMOlt HAKOMJIEHHEeM B cpelie. creudu-
yeckHX ayrtomeraboantos. B Hacrosiet paGore nsyyeHa HX poJb

- 303510}!{!10]"{ pey'mum'sxamm NMHTATEAbHLIX Cpef, B3fITHIX Ha pas-

JIHYHBIX dTanax Ky/bTHBHPOBAHHA IOMO- H TeTEPOJIOrHYECKHX BHAOB
Gakrepuit. - » NS ‘

"~ B ocuoBy  paGorhl Gblla mojoXKema & cxema ﬁynﬁmanponamm

‘pasiNYHBIX BHAOB MHKPOGOB Ha cBexeil cpeie ¢ mnocaenyouiei

. peytuansanueit 6e3MHKPOOHBIX (DHALTPATOB . ISl BLIpAILHBAHHS

H30- H re’re’pononmnux'_m’raMMOB. ‘Hcxons M3 panHBIX O mpe-

- HMYIIECTBEHHOM HAKOMJEHHH CTHMYJHDYIOUMX MeTaGoAHTOB HA
- CTajul JOrapH(MHYECKOro PoOCTa, a JHMHTHPYIOUIHX — B TepHOA

: t}cﬁnaungnapnon (a3bl PasBHTHS 1 TMOCTENEHHOTO OTMUPAHHS MHKPO- -
_-.100B, €3MHKPOOHEIE (QHABTPATHl ObIAH MONYYEHB! H HCHBITHIBAJHCH .

Hep%ll MHKOM YHCJICHHOCTH MONYJALHH H B Hayaje ee CHIKEHHA.
BUIH H3YUeHB! YeTHpe wWTaMMa JaktoGaxrepuit: Lactobacillus

§° qcidoplzilt{s NCTB-_4504 n 24R-A,, Lactobacillus fermenti 87M-Ag

52

~

e

u 59T-A; n npoixsnoucfﬁémmﬁ wramm E. coli M-17. .I(YJlb'ﬁ'mupd— :

. BaHHe MNPOBOJHJH B 'YCJOBHAX 'OTHOCHTEJBLHOIO ai{aapoéuoaa ~TIpH

37°C ‘Ha XHAKHX ONTHMAJbHBLIX CPEefax — KamyCTHOH K MPC-1,
(KHileunas najnouka JOMOJHHTEJbHO Ha Ka3eHHOBOM Oy.boue). npi

* 3acesHoit - fose 5—12 MAH[MA KAXKHOTO . BHAA MHKDOOHBIX KIETOK.

IMocne BHpALHBAHHS NEPBHYHOH KYJIbTYpHI cpeny  ueHTpuyrupo-

‘Baan npu 5000 o6/xmun B Teyenne 10 Mun 1 HAAOCAROUHYIO IKHA- o

KocTh mponycKaJn -uepes GakTepuajibHble CBedH THNA ®-5 ‘¢ _nua-

 merpom mop 1,58 mx mpm OTpHIATENLHOM -nasaenun 50—60 s

pr. cr. Tlocne koppexuun pH 25 o%-npiM pactsopom NH,OH go
6,2—6,4 1 KOHTPOJSI Ha CTEPHABHOCTL QHALTPATH ACNIJINCE HA 1BE

. mopuuu. B mepsyio 3aceBajii HSOTEHHEle, BO BTOPYIO — IeTeposo- .
- .THUHBle BHAB! - (HITAMMBI) MHKPOOPrannsMos. Meroxuka Halmione- -

uuii 6bla OMNHAKOBOH H 3aKJjiowajach B Nojcuere yycaa KJETOK - !

Ha OTHe/]bHEIX (pazax pocra METOAOM ¢a30BO-KOHTPACTHON MHKPO-

- ckonun. KOJHYECTBO XKHBBLIX 0cOGell B MOMYJSUHIX ONPEREsSaH Me- -

£y

. TOZAOM CepHilHBIX pa3Be/ieHHil B AuHaMuKe  passuTHi. Pesy/ibTaThl
“HCC/Ie/IOBanHil pHBefienn B Tabu. 1 12, ‘ R S
"OTCyTCTBHE TOYHOrO KOJIHYECTBEHHOr0 COBMNANCHHS TIPH paGote ..
¢ pasHBIMH BHEaMH MHKPOGOB ecrectBenno. Hapsifly ¢ STHM HaMH et
' BBHISABJIEHB! OOLWE TEHAEHIMH. .~ : e E s

'OuALTPATH, - NONYUERHbE B (ase. nMofbeMa uHCIA 'KJIeTOK, -OKa-

 3HIBAIOT HEKOTOPYIO CTHMYJSIHIO HilNl HE3HAWHTEJLHOE JUMHTIHPYIO- - X

.. 11ee BJIHAHHE. 310 coBmajpaer ¢ JHTEPATYPHBIMI namlml\m; O TOM,

- HHfL M30JIOTHYHBIX BHJIOB : X
_.poBanust GoJjiee BHIpaXKeH (MaKCHMaJbHLIH HHAeKc caMouHruGupo-

4TO B 3TOT NEPHOX CTHMyJHpYIOmHii (GakTOp pocTa NOmyJsALHi He -

| yesaeT M B cpejie MOSABJSIOTCH JANMHTHpYIOLLHE MeTaGOMHTHI. ;
" Bosiee ueTKHE Pe3yAbTAThl MOJYHEHbl INDH PAa3BHTHH TeX XKe. -
“ mTaMMOB Ha uibTpare H30- H reTepoJIOTHYHbIX . KYJIbTYP, B3ATHIX
B crauuonapHoit (ase. Buomacca ‘B0 BceX BapHaHTax - onLta H .
" KOMMUeCTBO JKHBHIX OcoGeft GBIIM rOpasjio HilKe, HUeM TE Ke 1oKa- - .

satean y TnepBuuHoil Kyabrypsl. Ilpnuen NPOMEKYTOK BPEMEHH .
MeXAy B3aTHEM (QHALTPATOB HA 3aKJNIOUHTEJBHLIX sTanax noxbeMa
I CHIDKEHHS WHCJIEHHOCTH MHKPOGOB Obis ‘HeGOMbILHM,  NO3TOMY

MOJKHO TPENONOKHTb, YTO B STOT MEPHOJL COCTAB CPE/bL nosizep- .
rancs HeGOMBIINM KOJAeGaHHSM. ; ‘ ,
" yr0, OUEBNAHO, B (pase CTAIMOHAPHOTO POCTA MONYJLIL B CPEAS

OTciofia MOXHO cAenaTh BLIBOL, -

HaKarmHBaeTcsa _auamrrenbnoe KOJIHYECTBO MeTaéo,rm'ron,g KOTOpBIE .

OKa3hIBaloT BJHSHHE Ha POCT BHOBb BHECEHHOIT KyabTyphl Gakrepmit. =

B cayuae peyTHAH3ALHH NHTATENBHBIX CPEA JUIA KyALTHBHPOBA-
(mTaMMOB) YKa3aHHbBIH spdext MHrHOH- -

‘ ‘pamitn — 8,74 y L. fermer‘zii, mramm 87M-A). Menee npofas/seTcs

" OH. MIPH TMOCJEAYIOWEeM KyJIbTHBHPOBANHH B

cpegax pasHbIX BHIOB

‘(wrammon). MHaeke réTeponHrHGHPOBANHST AIst - KYABTYPEL .E. coli
wramMM M-17, BLIpaliiBaeMoii nocae L. fermenti wmtamm 87M-A,
Ta KamycTHoil cpefie, Gbl MeHbILIE 1 cocTasasa — 3,44, uto cBHAE-. -

- TeJbCTBYET O creuHIHOCTH AiefiCTBIs perypylolux poct. MeTa-
TR SRR RPN S S PR AN :

B

.
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v .".‘"ufi-‘um.rx;..ll\z‘_ l'Ilf"l\'Ii‘!x;.lnlru‘w‘::..tf. I T MUKDPOGHOILCIO30N KHIICUINKA, /0 CHX HOP Clle OKOMUATCALNO HC .
pp——— - K. Femeews. eeetug _PR3PaGOTAN  MCTOAB! * OMEHKI  COCTOANNS  KHIICUIION (aoput - n

AU R nseman GO Bapaann Vo5 Do HopMe It narosoriu [l""l‘l]' :
.‘.'.\m_r;.v:;::-.;-c,-.-:!l\:(;-:;mru:':uu:u._,'.t'n;Ai:.ig'::L’.:‘cv..:;-.:s:n.- b Aot BONPOC BCChMA AKTYWJNCH B Chsian ¢ TCM, W7o upn Jaeue-
NI BHCKIMONNMX 1t COMATINEEKNX saGosenannil GakrepnocraTi.
UCCKMMIE T GAKTEPHINANLIME HPCHAPATAMIT NMUPOKOIO enekTpa Aeit-
CTBIL MACTO MAGmoAMOTES NAPYIICHNS B cOCTANE W chohernax
lopymasbofl MuKpoguiopnt Kumennka, - Fudexkionnnit uponec,
OOYCHOBJICHNLIL  BUCAPCHNCM D OPIAMISM HATOFCNNOO MIKPOGa
(0coGenno  npi KMMICHULY MUPEKINAK), TAKKE HCPONKO conpo-.
DONJLRETES NAMCHENNEM HOPMANALIOrO MuKpoGuouenosn, Jle6ax-
TCPHOD KinneuuKa yeyryGasier napymenue gyukiunt meaynono-
- KHHICUROrO TPaKTa, YCHANBACT COCTONMUC TOKCHKOBA M cenenbius
Jnataang - opraunsma,  Tosromy  paspaGorka  kphrepuen onenxu
CTeneint  narosornm MIKpogaopnt  Knmeunnka, cnocobon cpannue-
IS AN, NOJAYUCHNLX B PASHOC BPCMI, HPHEMOB, 1103NOINIO-
HUIX  YHIPHIMPOBATL MCTOABl, CACHNTL HX CONOCTABMMBIMIL IS
pasiLx JaGoparopiii, o6ecnetith BOINONKIOCTL XPaNes Mpop-
MO JUIR TIOCACAYIONICIO ¢ HCHONLIoDAtIS, upepcranasner 6odhs
moft mrepec, ¥ _
i Ha ocnone amanuaa anreparypnt st uceaeponanuil, nponesens
~ HLIX 1 TCUCHNG Psia et » AabopaTopin Gakrepiibinx Kiey-
CHnX wndexnnit Fopuroneroro Hayuo-neeneponaTeALCKoro e
CTYTA SMICMHOAOrH 1 MIKpoGROAOEI, Mt wuGpaan 32 recra
UL Xapagrepierigi MitkpoGionenosa kuteimika  (em, radanny),
B KOTOPHX OTPIKEHO MAJINHE WK oTeyTernne  uarorennoft Mig-
POPAOPLY, | KOANMCCTHCNNAN  XAPAKTCPHCTIKA ~ COACPKANNN  HOP-
MONDULIX KHINEHHLIX - HOJA0MEK, cooTuomenne aspoduoft n anaspod-
HOM  (OPHE B VHEAOM W MEKOTOPBIX  OTACABILIX  BUAON,  Vareim
BUSIDACHIDIC  YEAODHO-IATOrCHNBIY  MIKPOOPIANIIMB, & TAKKES
HAAKIHE HX B CONCTANRN, . - ;
Xapagrepucrnga ‘KORA0ro MUKpoGnouenosa no 32 recram ne-
NOABIOBANACH  JANACE VIS OUPCACHACHIN - CTENCHI, CFO CXOACTIN ¢
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Hus, dmmmu' f
Ne Tect*
| Anema| Max- | TecTa :
H, [cumIl
0 0 1 | Hamwane marorensnix MiKpoGOB Kuweunofi rpynmu
| 1 1 e Paﬁnoe COOTHOLICHHE “HAK npeobiafanne anas;;odd. Hag
: aspolani -
1| 1] 3 |0,002—10,0 mapa. misxpoGurx
: : KJCTOK . :
0| 0| 4 |Bomme 10,0 max. muxpoSunx | Komnuecrsentoe cogep-
v Stk R JKaHKe KHIIEWHHX nano-
¥ . ; ueK C
0| 0 { 5 | Meusme 0,002 Mapa. MuKpoG- '
HHX KJIeTOK - .
1 1| 6 | Hammme surepoxokka A §; 178
0 | 7 | lpumepro pasmoe &
0| 0 | 8 | Npeobrananne ‘Sure‘poxoxxa CooTHoLIeHHe MEKAY Kif- !
3 v . | mweuHHMH TNaJoYKaMH M
1 0 9 | IpeoGaananne kuweunoit nanoy- | SHTEPOKOKKOM -
Kil . / : _
0 [ 0 | 10 | Hammume reMonMsmpylomero SHTePOKOKKA |
o 1 | 11 | O6napysxenne napﬂahmn KRUIeYHHIX nanoéex, Xapakrepii-
; 3YIOWHX AHCOAKTECPHO3 KHIEUHHKA® '
9 ! 0 | 12 | Coverane IBYX HaH Goaee n:ibuau-roxi KHILeUHHX Nanouek
0} 01 13| Obuapywenue accommaunil papHanToB KHUICUAHX TIAT0% K
- : C APYIHMH YCIOBHO-TIATOrCHHBIMK MHKPOOpranHsMaMu
l. l» 14 | Hannaue HereMoit3upyIomero craqmnokmxa'
01 0| 15 | O6uap g :
g i PYKeHlie HereMousupylouero craduIOKOKKa B Koa-
: _| dectse Gosee 16% or ofiuiero umera aspoGHuX MiKpoSoR
1 g - ; %
'0 — 16 | Haanume revonmsupylomero CcTagHNOKOKKA e
0 [ 0| 17 | Obnapysmene n i -
¢ PYXeRHE reMoMHINpylowero cragHIOKOKKA B KOS
. — e Gomee 10% or obmero uncna .aspoGusix MukpoSos |
01 o[ 18 |Ha R - : X
: : ‘Hann‘uue MHKPOGOB poga npores u manouxn Moprama.___
% fga T 0 3 : .
: 19" | Obuapysenne MIKpoGoB poga mpores 1 manouxi Mopras?

‘i Xonuiectse Goaee 5% ot obmero uiicia aspoGHHX MUE

j WUmst, dasuans| 3
R A Bep 1 s
Anewa| Mak- | TecTa b Tecr .
4 H. |emmIl R 3
0 0 | 20 | Hammune aposkenopoGuux rpuGos poga Candida
* 0 0 21 '| Busnaenne ApoxcxenonoGunx rpuGos posa Candida B Ko-
: anuecrse Gonee 1000 MHKPOGHBIX KJeTOK e Anat
14 0 22 B 5 Bl
) ‘ Yuei0 BiAOB  YC/0BHO-
0 0.l 23 2 naToreHHHX ‘MHKPOOpra-
: i 55 HH3MOB, XapaKTepusyio-’
0 0 24 3 © -7 mux AHc6HoLeHO3 KHIley-
: s HiKa -
0 |0 25 | Bonee3 .
1 1 | 2 | Haawune GudunoGaxrepuit
1 1 | 27 | MpeoGnaganne 6nuaodaops Hax MOJIOUHOKHCTHMH Ma04-
KaMH N CTpenTo6aKTepHAMH Gy
e 1 28 | Haanume namb(iamepuﬂ i Monqquoxixcnux crpentobaK-
.| Tepnit 0% }
0 0 29 | Hanmuse MOAOMHOKHCAOTO CTPENTOKOKKA
1 1 | 30 IMpeoGrananne B auaspoGuoil ¢aope NanOYKOBUARLIX (GOPM
MUKpOGOB ; ; . ;
0 0 31 | Ipeo6aanasue b anaspoSuoit ¢aope MOJIOYHOKHC/IOrO cTpen-
: : TOKOKKa 5 ; .
1 0| 32 | Haauune cnopooGpasyiomx anaspoGon Py )
* Kak papuants KHIICYHBIX m.'lo'lck. XapaKTepuayiotrise cocTosHRE ANCOHOUen03a
KHLICURIKA, YUITHBAAR TeMOAH3INpYyoUie, caungicrTie # R-dopMmul, a TaKKe KRINEIRKNE ma-
. 1] MoukK ¢ uamenennbiMit GePMCHTATHBILMI cBoflcTBAMNI (JaKTOJOHCTATHDRbIC i Ap.)

JIOGHIM APYFHM MO NOKa3aTeaio nonoGuir{nmmxcneunouycnOz\qombro S
OBM, KOTOpHiit MPHMEHSETCS NMPH CPaBHHTEAbHBIX XapaKTePHCTH-

Xax Aas APYTHX ueJeil, B YAaCTHOCTH B UHCJEHHOl TAaKCOHOMHH
[15—20]. : : A, , i
" HMexomuble AaHHbIE AAS MalHHHON . 06paGOTKH MaTepHasloB

- odopmasan B BHAe TabaHubl (MO THOY NpeACTaBJeHHONH Ha npH-
‘Mepe o6caenopannbix - Makcuma T u Anewn H.), B xoropoit

‘XapaKTepHCTHKY MHKPO(JIOPH KaXAoro' 00C/efyeMoro 3amHchiBa-

JW B BHAE HEKOTOPOro 4iCJAa B JABOHYHON CHCTEME CHHC/ICHHSA,
. Kamapiji paspsg B 3THX UHCJAAX COOTBETCTBOBAJ ONPELCHEHHOMY
" recty. Hannuue Tecta oGosHauann uudpoi 1, orcyrctBe — 0. |
1 3 X e . 4 { % o .
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[HBIX nopasp .

_JOBaHHbIX NPOBOAMIH
sateab 11000Hsa BHYHCAAIN MO (popmy.ne.v_ ;
- K- n '100’ " &

S;""Sﬁ

aanoe nepeMHoXenne uuces, IToka.

b

ca ; N—CyMMa COBNANAIOLHX NOJONH-
rae K-—nokasareab MONOGHST;
'r}el.nmmx TeCTOB, MOAYYAIOUMXCS B Pe3yabTarte INOPaspsaHOrQ
NepeMHOMKEHHs CXONHBIX unced; Sy 1 S'g-.—cym'ia. MOMOKHTENbIUEX
TECTOB NEPBOTO i BTOPOro 0GCae0BAHHOrO. \

Pacuér nokasatens 10 AaHHLIM HacTofillero oGcnexoBanug

NPHBOAHT K BeJHYHHE: .
. e e
iy K,,~lu =2—2-o100=36,3.

TIpi no/HOM CXOACTEE ABYX -CPaBHHBACMBIX MHKPOGHOLECHO30B
nokasateab nojoGus paseit 50 —HauBbICIEMY €ro 3HAYeHMio. -
Jlas noayuenms XapaKTEPHCTHKH HOPMaJBHOTO MHKpOGHOLE-

Hosa Obina_ mopoGpana rpynna 3A0POBLIX JeTeil B BO3pacTe OT

1 ropa no 5 ner. O cocrosui 310poBbsi AGTEN CYMMAH MO Mare:

puanam ucropuu pasputus peGenka ' (popma Ne 112), saxaioue- -

HHIO y4acTKOBOrO NMeAMATPa, a TAKMKE MO CBEACHHSM, no.nyt'xemxuu
ot poxuteneit. < : 4 ‘ ; :
- 310poBLIMH CYHTAJHCL ACTH, HE MMCIOLIHC B aHaMlie3e KHLIeu-

HBIX HHQeKunit wan Apyrux OCTPLIX M XpPOHHUEeCKHX 3aboJeBamit
(miebMONNS, OTHT, TOMSHAANT, uacThle KaTapbl BCPXHHX JAblXa-

TCJABHLIX NyTell, BLPaXKeHuas runotpodus, paxur u Ap.), He npu-
HHMABIIHE aHTHOHOTHKY, cyabannaaMugsl u JApyriue XHMHUECKHE
MpENapathl B TCUEHiiC WICCTH MECAUEB, NpPEAUICCTBOBABLINX 06c/e:
Zoballio, He olwasuinecs: ¢ GOJMbHLIMH -OCTPBIMH KHLICYHBIMH HH-

(pCKlUlﬂ.‘JH AOMa HAH B JCTCKOM KOJIJICKTHBC B TCUeHHe MCC?U@-

nepex oGeneonanuey. : :

- [Tytem  Buiuncaenns CpeAnero noxasarenss nomoOust mo Hail-
BRICIIHM ero 3nauenusM u3. 30 3M0POBLIX jeTeil Obiai BLIACAEHH
12, ctpykrypa MukpoGuouenosa KHIIGUHHKA KOTOPLIX Moraa GhiTh
npuuATa 3a paGounii arajnoun, oTpaxcaoutuii nanGoJsec THMHUHYIO

_Hopmaabnyio - mukpodaopy. s MEKpPO(IOpPLI  MX  KHIICUHHKZ -
. OblI0 Xapakrtepuo npeoGnananine anaspobuoit viopnl  (r1aBHBIM

o0pasom, 6m|m_no6amcpm‘x)’uan aspoGuoit unu pasHOE HX COOT-
lowene, colepxkanne Kuweunsix masouek p npeaesnax 30 M —
- 2'MapR., oTcyreTBie FCMOJIH3KPYIOLIEro 3NTEPOKOKKA, NaTOrCHHBIX
H YCJIOBHO-NATOrCHHBIX MHKPOOPramuamos, sa HcKJ10MEHHEM TeMO-

JAU3Npylonero - cradusoxokka, KOTOpuIit Gbli oGuapysen b He: -
OJLUINX  KoMMMCCTBAX  (He npesuimaomux 5% neeji’ aspoGHoil

(paop) 'y 7 u3 12 perefi. Taxag Gosblas- yacTora BhLIABJACHHA
reMoananpyioniero cTaduaokokka » KHIIGUHHKE 310POBLIX nerefl,

60

- Aas ohpeuéneﬂlxn CTeNeHH CXOACTBA MHKPO(JOPHL ABYX oGcae- -

1no-BHANMOMY, ABASICTCH " OTPaMenen . WHpoKoro mnpumencHus B

1

" IOCNeAnHe roAbl ‘aHTHGHOTHKOB W ,z:pyrlilx~xxmuuecxiix'ripc"nap‘a-'

TOB.

‘HeGonbume pasanyus, OTMCUCHHBIC - B KHIWEYHOil  paope 3ta- -
JIORHOll TPYyNnel, CBOAMMHCH K HAJHYHIO WM OTCYTCTBHIO HEreMmo- -
- IUBHPYIOLIETO * HJIH reMosH3Hpyiomero - crapuaokokka. 'Y oanoro-
0GC/ICAYeMOro SHTEPOKOKK Bhife/eH: He OblJI, y Tpex ero.comepa-
nue GBUIO PaBHBIM HJH npeoGaagano Hak colepKanHEM KHIICYHBIX -
‘majouex, Toraa KaK- HauGoJiee ' XapakTepHbIM A.s BCeit ‘Tpynmnbl
SIBHJOCL - mpeoGirajanie KHIIGWHBIX —Najiouek . man SHTEPOKOK-

Kami. B -ommom cayyae Guln maiiien MosouHOKHOMHLT cTpenTo-

KOKK, cropooGpasyiouie anaspoGhl H HCTHNHUHBIC KiueyHsle na-
JIOUKH. - , : : "

Jst cyxaenns o maamuMi OTKIOHeWsl oT HODMbI. B CTPYKTYpe

MHKDOGHOUEHO03a KHIUEYHHKA GOJbHBIX MO BLIOpanHbIM TecTaM.

BBIUHCASIH  Cpeinii noKasaTenb nomgoGus KaXZ0ro - KOHKPeTHOr o
Cly"as ¢ HBEHAAUATLIO MHKPOGHOLEHO3AMI, NMPHHATHIMH 32 3Ta- -

JIOH cpaBlienus. ITo BeJHUHHE 3TOro mnokasaTeJist Cyauan o cre-
NEHH OTKJIOHEHUS OT HOPMBL. a5 ; 4 i

 Ilpu oGcnenosanun Goabubix OCTpoii Au3eHTepHeil: H pexonsa-

JICCLCHTOB Yy NOJIOBHHbl H3 HHX Ha pa3HbIX 3Tamax 3aoncBanus

. Obl1 BBHIABJIEH RHCOAKTEPHO3 KHLIGUHHKA PasHOil- CTCNEHH BbIpa-
- Xkennocty. Ecanm cpean smoposmix mereii kxoseGamus cpexnuero no-
Kasateast nonoGust cocrasasai © 44,6—38,4, . 1o Y 'GOJMbHBIX - TpiE
'HaNHYHH H3MEHEHHIT B CTPYKTYpe OHOLEHO3a oM ObIAN HHMKe 30,
@ B CYasxX BhIpaXKeHHOro AucGakTeprosa cuuxaniuch. go 15—10,

npefeabHbIM Obll mokasatean 4,1, , A
B, Muxpodaiope kumeunnka Gonbubix Ausentepueit ¢ BbpaxeH-

HBIM  IHCOAKTEPHO30M ~ GblAH- OGHAPYIKEHLl He TOABKO UIHCeNIb],
HO H H3MCHEHMS! B aHadpPoGHOIi rpynne — yMeHbluenie KoqnyecTBa
- M ucuesnosenne GupnaoGaxTepuit, ,mpeoGaafauie  KOKKOBBIX.

(opm MmuxpoGos. HducGaKTepnos Kuiueunuxa NPOABJSICA TaKKe
B YMCHLLICHHH KOJHUECTBA HOPMAJbLHLIX KHIICUNBLIX NANOUCK I
PASMHOXKEHHH yCIOBHO-NATOrEHHLIX MHKPOGOB, KOTOPBIX uacTo

O0HapYXKHUBAJAH B accOUMALMAX 10 2—3 .pupa oanoBpeMEHHO.
: HaCTHOCTH; AMA .GOALHBIX ~OCTPOIt - Au3CHTEpHEi: XapaxkTepuo
- hHannuie npores H APOXAKEnoxoGublx rpnGos posa Candida, ¢

Hauneie KaxJoro. 68KTCPHOJIOI‘H‘IGCKOFO l!CCJlC}I,OB{lIiIIﬂ no

32 Tecram dukcuposaamcs na nepdoxaprax, . KOTOpbie 3aTeM

o6paGatpibann ¢ nomousio SLIBM. IMepdokaprsi, anasscs yA0G6-

Hoit cramiapTHoil (OPMOIl NOKYMEHTAINIH, MOTYT JOAFO XPAHNTLCS,

4 34TeM HCMOJNL3OBATLCS NPH KOMIVIEKCHPOBARHI PaGOTHl PasublxX
yupéxpennii, uto oGecneunbacr OJHOTHIIHOCTb YUETa MOMYUCHHDLIX
AAHHLIX H BO3MOXKHOCTb HX COBMECTHOI 06paGOTKI. B W

[TlpoBepennvie naMm HceneROBAHHS ABANIOTCS NEepBLIM  3TanoMm
YCOBEPIUCHCTBOBAHMSA MCTOAMKH YUCTa H CPABHCHHS AAHHLIX npir
oGcaenonalinl Ha AHCGAKTEPHOS ‘KHWICUNNKA . IO NyTH. cTaujap-
'ru;;mum, MCTO/INKH 1t oGecreyuennst Xpauenust nosynaemoit nnq;op-__

Maumn. :

*
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Il ep e Tl 3Havenne HOPMANLHOR MHKPODIOPH AaR opraniama ueso-

®. Tony6. Bonpocs MHKpoGHONOrHK H snunemuonormxfxumemiﬂx ge b

-0 'BO3MO)XHOCTH TOPMOHAJILHOTO  BO3

AKAZIEMHSI HAYK CCCP - YPAJIbCKMF HAYYHBIFL LIEHTP

”{,hiEXI\HH3MbI PEWJI}IUH}{ PA3BHT“R BAKTEPHAJIBHBIX NONYJSIIHEA '1977 3
" B. M. KATIOXHAS, A. A. LIECTAKOBA,
H. C. YYPHJIOBA, B. Il, KOPOFOB -

" HA PA3BBUTHE MHKPOBHBIX HOHYJ]SIHHPI

B ocHoge BHYTPHKJIETOUHOR ' Perynauun o6MeHa B  KHBBIX

© CHCTEMax JIeXXHT BBICOKAsi UYBCTBHTENBHOCTb (DEPMEHTOB K pas-
JHUHBIM 3 (exTopam. CornacoBannoe B3aHMOAEHCTBHE K/IETOK . B.
'BBICIIHX OpraHuaMaX JAOCTHTaercsi HaJOXEeHHEM -Ha MeXaHH3MbL
_ KJIETOUHOM aBTOMATHH ' PeryJisTOPHbIX BO3/1€iiCTBHIT 'BHICIUEr0 NO~-
psAKa, H B 4aCTHOCTH FOPMOHANBHBIX (DaKTOPOB. AL T LR R
- BoaunkHosenue . ropMononoso6ubix coemmuenui, NO-BHAHMOMY, -

ObLIO- OXHOM. H3 NEPBLIX CTAAHIl OGDbEXHHEHHS OTACJbHBIX KJIETOK

. B. AHHAMHYECKHE CcOOGIlecTBa ¢ (POPMHPOBAHHEM XHMHUECKIX Me-

XaHH3MOB' PeryisfuMH PassuTHA nomyasuuit. Coxpameine y Heko-
TOPbIX ()EPMEHTOB, BbIIEJEHHbIX H3 MHKDOOPraHH3MOB, AOCTATOY-
HO BLICOKO{i WYBCTBHTCJIbHOCTH K Das/HUHBIM TOPMOHAJMBLHBIM Mpe--
napaTtaMm sIBJASICTCH OTpPayKeHHEM DPasBHTHs NOAOOHBIX MeXaHH3MOB:

- Tak, mmpoko H3BecTHAa MOAHGHKAUHA CTPYKTYPHl: H AKTHBHOCTH.

HAPOZKKEBOi! I'CKCOKHHAa3BI NENTHAHBIMH TOPMOHAMH HHCYJHHOM I

Basonpeccnuom [1] c H3MeHeHHEM UyBCTBHTENBLHOCTH (epMenta
“K TJIIOKOKOpTHKOHAAM [2], mOKasaHa MHAYKUMS THADOKOPTH3OHOM .
- u_AKTT B-ranakrosumasm E. coli [3], o6ycnoBnennast axrtisa-

. uueit PHK-noanmepass 6akrepuit [4]. " i e

‘Tlpuegennble NpHMEPsl NPOSIBJACHHS TOPMOHAJBHONO AEMCTBHS

B OGaKTepHAJNbHBIX CHCTEMax, OYEBHIHO, - He GecnpeueneHTHBI.
BosmoxHO, 4TO jeficTBHE rOPMOHOB Ha MHKPOOPraHH3MBI onocpe-. °

J0BaHO -yepe3 KOHTPOJbL COAEPIKAHHA LHKAHYecKoro 3',5’-ajmeno-
sunmonodocpara (u-AM®P) — coepnnenns, oGrajgaiomero iuipo-
KHM CIIGKTPOM peryJATOPHOrO. JAEeHCTBHA Ha pasjiHuHble MeraGo-
JHYECKHEe Npolecchl H ABJAIOUIErocs ~BTOPHUHBIM  HHAYKTOPOM
ropmonasnsuoro 3ddekra [5, 6]. Ocobulii HuTepec npeacrasaser

-yuactHe u-AM® B KOHTpOJIe POCTa H Pa3BHTHA PAa3JHUHBIX MHKPO-
" opranuamoB [7], 3aBHCHMOE OT. HCTOYHHKOB YIJIEPORHOrO NHTA-.
H BHYTPHKJETOUHOfi ' KOHUeHTpauuu. Hykaeoriaa [9].
Takum oGpasoM, comocTaB/eHHe YYBCTBHTEJNLHOCTH (epMeHTOB:

Hus [8]

MHKPOOPraHH3MOB K FOPMOHAJbHBIM (AKTOPaM, KOHTPONHDPYIOULHM:

B KJleTKax cHCTeMbl 06pasoBanus W jerpagaunn w-AM®, c paus-

HHEM STOro IHKJAHYECKOTO MOHOHYK/NEOTHZA Ha pocT GakTepi:

6%, -

JEACTBHUSE

i
i
1.

R ———




‘ 'orxp.una'e'r' NepeneKTHBb MOHCKA HOBBIX NyTeil HampaBJeHHoft pe-

° |
ryAAIHH - PA3BHTHA MHKPOGHBIX nonyJAsuuil uepes KOHTPOMD - BHYT-
netoutoro yposHs u-AM®. 3 _ i :
pHKIlen‘mo u’ai?eﬁ pa6oTbl OblIO HCCACAOBAHHE PA3BHTHS KyJb-
Typnt E: coli- npu BHeceHHH B Cpely OGHTaHHS WHCYNHHA H’ THPOK-

~ CHHa — FOPMOHOB, BHYTPHK/JETOYHLIM MOCPEAUHKOM AEHCTBUA Ko- .

Topuix asasercs -AM® [10, ll]; e | {
“MATEPHAJl H METOJbl HCCJIEAOBAHHS

I‘o;ﬁnonanwuﬁ adexT HccaenoBanCA MPH PasBHTHH GaxTepit
Ha MOJHOUEHHOX cpexe— Maco-nenToHHoM Oyavone (MIIB) u B
YCAOBHAX BbIPaXEHHOH KaTaGOJHTHOI PENpecCHH NpH KYJAbTHBH-

- posanun Ha. cpege M-9 [12]. Ha MIIb u cpeaxy M-9 3acesamu”

Lo

cyTounyio Kyabrypy E. coli M-17 p xoanuectse 5 H 25 MuH. MHK-
POGHBIX KJMETOK Ha 1 M2 cpein! cooTBeTCTBeHHO. B ombitax ¢ CHH-
TeTHYeCKo# cpejiofi KyJbTypa, BOCCTaHOBJeHHasi ¢ kocakos MIIA,
.Gbl1a  TpoekpaTHO maccuposaHa Ha-cpeae M-9. Oaxunospemenno ¢
KyaAbTYPOIii' B CPeJibl BHOCHJH CTEPHJbHbIE MNpenapaThl TOPMOHOB —
‘uucynun  (Jlemmnrpagexuit . MscokoMGuEAT) B 3 i
0,05 n 0005 ed/us u ‘mpeasapuTeNbHO - OTHEHTDAJIH30BAHHEI
l-tupokenn («Reanal») B konuenrpaunn 10-7 u 10~ M. Lot

" 3a passHTHEM KYJbTYPHI CJACAHJH N0 H3MEHEHHIO MYTHOCTH TIPOG,

KoTopbie 0TOnpasn yepes kaxasie 30 mur nocae sacesa. [Ipo6ut npo--

‘cMaTpHBaJH Ha cnektpodotomerpe CP-16 npn 590 sax. B neckonnp-
KHX OMbTax M3 Tex e npol JJs - H3Y4eHHS MOP(HOJOrHYECKOro

‘COCTOSIHHS GaKTepHil AeNaNH MaskH, B KOTOPbIX NPOCYHTEIBAMH pa3-
© . Meput Kaetok. OnelT 3aKkanunBaJn NpH Tepexofe KyJbTYpH B CTa- |

. Twionapnyio (asy passutia. Ilo nawHLM H3yweHHs uHCAGHHOCTH
Gakrepuit B mpoGax paccunTHBaMK BpeMs a3kl CKPHITOro pa3BHTHS,
CKOPOCTb pOCTa Ha KaXK/IOM 3Tame pasBHTHS I BHIXOZ OHOMACCHL

* PE3YJIbTATBI M WX OBCY)KAEHHE e
_Ananns passutis E. coli ia MIIB npu manuunn B cpee ropmMo-

- HOB moKasaJ, 4yTo BIHSHHE THDOKCHHA M MHCYJHHA fa HCCJeyeMble
. TapaMeTphl BO MHOTOM ONpPEAENSIeTCS HX conepxkanueM B cpene. I1pn

KOHIEHTpalUuu

Koucranra cxopbcru POCTa NP pa3BuTHH KYHbTypu E. coli M-17 na msico- :
AP \ . B TPHCYTCTBHH THPOKCHHA _

Vs

4 P N Hllcy.
pocray v | Kourpom | Tipoxemm, Koupony | - TjBoxcuI. et
-3 0,88+0,16 |.0,6340;19 0,89 o,o& 0,62+0,07 | 1,55+0,04

3 [,16+0,11'1- 1,01 30,14 -1,1220,02' 0,96+0,08 | 1,75+0,04

BLL . 1,30+0,06 |1,03+0,02 | 1,080,05 | 1.29+0.05 | 2.150,03

.‘ 5 1,18+0,05 { 1,14£0,07 | 1,100’01 1,1340,08 | 2,35+0,02

. W MHCYyAHHA

 KOHUERTpaluit THpOKeHHa 10~7-M B 1,5 pasa no CPaBHEHHIO C KOH- .

TPOJIeM yBeanunBaeTcs (asa CKphTOro PasBHTHS - nonyasuui. 3a-
ACPIKKa JIar-NepHOAA CMeHsIeTCs Pe3KHM NePeXoAoM KyNbTYPH B hasy
SKCNONEHUHANLHOrO POCTa C BO3pacTaHHeM KOHCTaHTH CKOPOCTH

~pocra (taba. 1). Bosee suepruunmit POCT. YHCJIGHHOCTH HOMYJISIIHI -

B IIPHCYTCTBHH THPOKCHHA 'COMPOBOXKAACTCS  YBENHYEHHEM ' BHIXOAA
. GHoMaccel Ha 169,

STHX yCJIOBHSIX XapaKTePHO CHHMKEHHe CKOPOCTH pocra.Ha Beex 3Ta-
lax pasBHTHS, UTO B KOHEYHOM HTOre NMPHBOLHT K YMEHbILEHHIO ‘Ha
- 14% (p<<0,05) Bhixoaa GHomacch: (puc. 1). - ' '

. .- Cpannenne appeKTHBHBIX KOHLEHTPAHIT THPOKCHHA, BbI3HIBAIO-
- Iuux Topmoxcenne (10—4 M) u akriBanuio
- C JefiCTBHEM 5TOTO rOpMOHA B TKaHAX MJIEKONHTAIOWHX, A8 KOTO-

(10-7 M) passurus E. coli

PHIX OTYETJIHBO NpPOC/AEKHBAETCH 3aBHCHMOCTD apdexra or mo3wl
[13], nossonsier cunrats, 4TO CTHMYJAUHA PasBHTHA GaKTepHii HH3-
~ KHMH KOHUEHTPAUHAMH rOPMOHA MOXET GbITh CBS3aHA C ycHIeHHeM
OKHCJIHTEBHOr0 (ochopHAHPOBAHHST — OCHOBHOrO NYTH aKKyMyJsi-
LLHH - SHEPrHY B a3POGHLIX YCHOBHsX. YcKopeHHe Pas3BUTHA nmomyJas-

- IHH B 3TOM CJyYae MOXKeT ObiTh OnpeaesaeHo. BO3pacTaHHeM SHEepro-

00eCneYeHHOCTH aHaGOoMHYeCKHX Tiponeccos-pocra. IloBbimense kou-
UEHTPAUHH THPOKCHHA NPHBOAHT K PasOGIEHHIO OKHCJCHHS H ¢oc-
" ()OPHIHDPOBAHMS, H - clefoBaTe bHO,

(cM.TaGa: 1) u cHIDKeHHE BLIXOKA GHOMacCH, : £
HeoGxonumo ‘ormeTnts ycranosennoe menasHo yrHETenHe TH-

POKCHHOM 1 TPHIHOATHPOHHHOM Da3BHTHA GOJBILIOf rpynnel rpam-.
~"TMOJIOXKHTENbHBIX GakTepuit [14] .-OnHOBpeMenio nokasano, uto BHe-
“ CeHHe THPOKCHHA B cpelly B KoHuenTpamiu 10-5 M me piuser Ha poet
. TPaMOTpHUATENbHLIX MHKPOOPraHH3MOB, B TOM uHcae I Ha E. coli,
Hawn na6mogenns ne mpotusopeuar stim. JaHHbIM,; yKa3blBasi Ha'
SaBHCHMOCTb FOPMOHAJILHOTO 3((eKTa OT KOHUEHTPALHH THPOKCHHA.

- Jpyrum_manpabiiennem HHrHGHPYIOWIEro AefiCTBHS MOXeT GbiTh

3 noapacramieﬂn 3THX | YCJIOBHSIX B}lyTplll(J'leTO‘l-}IOI‘O colepxanua -

‘1u-AM® 3a cuer TopMOKeHHS THPOKCHHOM IHK/I0(ochoaHICcTepasy,
. . TNIOKA3aHHOrO /ST HEeKOTOPBIX . TKaHeit
' TaGanua 1, [11]. . e, A 3

§ S . ; »
. nenvouHoM Gyasoue | Buecenue B cpeny mucynnma Takike

( (p<<0,05). IoBbimenne KonuenTpammn TOPMOHOB -
Ao 10~* M okasbiBaer mpoOTHBOMONOMKHEL 3(pdeKT: AN KyJAbTYpL B

K DPasBHTHIO B - KJeTKax .
- {SHEPTETHUECKOro AeYHIATA, 0GYCIOBIHBAIOLIEr0 TOPMOKEHE pocra -

ycxopsier passutre E. coli (puc. 2), npn-

Bits. wns yem HauGoabllee CTHMYAHpYIOLLee ReficT-
;  BH€ HHCYJIHHA NPOSIBJISIETCS PH KOHUEHT-

0,05 - 0,005 paunn 0,005 ed/ma B mepHoOA 3KCMOHEH-

‘ IIHaJNBHOrO Pa3BHTHSA, KOIMA CKOPOCTD -

, pocta KyJbTypul- Bo3pacTaer Ha 309

é'ggif]’-;g '{'ggig';g (p<<0,05), satem ona Ghictpo cimkaer-
2:48§0:03 2.83+0,04 |~ ¢4, mpuOmMIDKasgch K * KOHTPOJIbHOf
2,52+0,02 | 2,38+0,01 SOR TN L), o : -
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- .TaGauna 2 ;

. .. - Paawepst knetox-E. coli M-17 NPH pasBuTHH GaxTepHamsHof KYMTYpsl . ©
‘ 3 ' . _ha cinretnueckoft cpese' M-9_B.npucyTcTBHM THpOKCHHA W HHCYAMHA, MK
Puc. 1. JdunaMuka-  passutus | o2 (A s, A5 foiy R ::
Kyastypsi. E.coli M-17 wa. MITB. “Puocse sacens, 4 || Kowpom, |- Tupoxemx (0,08 wafun)
.. B_APHCYTCTBHH ' PA3JIHUHBIX KOH~_ 3. » : - e %
- entpamitit THPOKCHKA (a—10—4M; = Ltk i

v 6—10"T M): 7 3o - 1,8140,07. . - 1,4940,07 . | - 2,2440,16

| —Koutponb; 2 —onur. | 2 - 1,44£0,05" .- = v ok T Re830,07-

L : g ! ‘3 1,1840,17: C1,0940,07° |- -1,63+0,11 .

# 4 1,0340,05 - 1,08+0,08 "
5 1,06+0,05 1,15+0,06 L=
k! e AR e [ Sy, 4 TeJbHO AeiiCTBHSI HHCYJIHHA HaHGOJbIUHII HHTEPEC NPeACTaBANET TOY-
Lty e s L S S a5 X ~' . Ka spenns Pop6enna [15], COr/IaCHO 'KOTOPOIl. HHCY/IHH BJIHSeT ‘Ha'
i oy ro Tl aCHMMETPHIO aieHHIaTIIHK 133k B MeMOpaHax KieToK. B pesyasrate. :
: : ‘ : ‘ 25" " REHCTBHSI TOPMOHa, TIPOHCXOAHT H3MEHEHHE CTPYKTYpPHOIl opraHusa- -
UHH pepmenTa, nocie uero NCHH/IATUHNKIA32 TEPSIeT YyBCTBHTED-
SIREE HOCTb K passIHYHBIM TNONOKHTEABHBEIM 3¢ (pexTopam. Onnaxo, R AR

R 1 owrug | - OKasauM HAWM McclefOBaHMA, MpH AOCTHXEHHH onpeJiesieHHOIl .
" Puc.§2. Hdunamuxa 7 ua - IIoTHocTH Kyabtypa E. coli mepexomut B crammo OTPHLATENBLHOrO
kyasTypu  E.coli M-17. ua - - YCKODEHH: Da3BHTHs HE3aBHCHMO OT HaJIHUHs ropmona B cpene. Top- -

- MITB ‘B npreyTcTBUH pasaiy-

©" HHX KORUEHTPAUMR MHCYTHHA .- . MOXXEHHe Pa3BHTHA Ha 5TOil cTafu, NO-BHANMOMY, CBSI3aHO C aKTH-. .

~  (a—0,05; 6—0,005 ed/sa): . | - Banuei a[CHHJIATUHKIA3b], TaK KAK BHYTPHKJETOYHOE coiepKanue
i 1 —xourpone; 2—omut. . F . 1-AM® B 370 Bpems SHaunTeNbHO Bospacraer [9]. . - Vg
- TR -} .- 7 -Hrak, crumyanpyiowee peiicteue HHCYJHHA OTYET/IHBO npo-

" . - ABJACTCS JINWb HA CTaJMH JOrapHpMHYecKOro pocra. ekt rop-
j . .MOHa, BO3MOXKHO, 06YCc.I0BIEH YCHACHHEM NPOHHILACMOCTH KJICTOUHOI]
§f  MemGpaubl aas TIVIACTHYECKOr0 MaTepHasna, KaK . 3TO XapaKTepio
A MefiCTBHS HHCYJHHA B TKAHSIX KHBOTHLIX opranusmos [16].
. . Hononmnreasusie cBenenus [0 MeXaHH3Me JAefiCTBHSI rOpMOHOB
-~ TIOJIY4EHBI B ONBITaX NpPH pocTe GaKTepHil HA CHHTETHYCCKOI cpene
-M-9. Kak usBecro, npn naanumm s CpeZie rJTIOKO3bl B KauecTBE eaHH-

, TOYHOI. KOHUEHTpauuu u-AM®, - conposoxnaoureecs penpeccueii
CHHTEe3a (hepMEHTOB, e’ HMEIOLIHX MPAMOro OTHOWEHHS K yTHAN3a-
Wi raokoswt - [17]. Buecenne B Takie - KYJbTYPbl  3K30reHHOrO -
U-AM® cuumaer nuruGuposanne FJIIOKO30ii i . ee  MeTaGosuTaMu =
v HEPaLHOHANLHOrO B.STHX YCNOBUAX CHHTE3A B-rafaKTO3NAA3LI - I )
* | . Apyrux Geaxos [18, 19], otBaekas MaTepHaJibible pecypcsl mony-
" - JIALHH Ha <BTOPOCTENEHHBIE» HYXAbI, TEM CaMbIM CHHXKAas CKOPOCTb
' pocra. JloGaB/ierne ropMOHOB B Cpey B KOHUEHTPALHAX, OKa3ap-
WHX peiicTBHe B onmTax Ha MIIB, ne _OTPA3HIOCh HA Pa3BHTHH
— o Kyawtyput E. coli (puc. 3). Takum oGpasom, MOXXHO CUHTaTh, 4TO
2o f T R e .| - ReiicTBHe ropMOHOB OGHApYHBAETCS JHLID B Cay4ae OTCYTCTBHS |
el 2 g g SRR SR o TR . KaraGoauTHOll penpeccHn npu pocre . GaKkTepHit . Ha Ge3rJI0KO3HBIX
-~ Pue. 3. ﬂi‘;‘g":":ﬂl’c‘;’:;:{: g L .F-}ff’f, Ké‘g"y Ha cpepe. . - Cpenax, xoraa cucreMa u-AM®. HaXOAHTCA B (PYHKLHOHANBHO aK-
- g~=uncymm 0,005 edjuy; 5_'.,,,‘,0‘,({"“ 'lo—rMp; 1 — xoutpons; 27— ‘ _ . THBHOM COCTOSIHHH. it R € i o
] X ‘ONMT, j i . 5¢ e {4, gy ., e o ; Rt
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“..',,.; s Pabn

s e apriHa  pasBuTIH nonyasuns ~ E,colf
3 A H opdonornueckas KapTiHia pas ; i
‘ PI‘FC Gz ptb‘ "Ha cpefie M-9 B mpHCYTCTBHI rOPMOHOB: - gty
; - ] o cooTsercTsenno uepes I, 2,
yﬂuypakezév:infcm‘rd::a rlnll):;'?:’uua 0,005 edfua; ;. .9_., l.0 — TO e .
B mpucyrerBmi THpokewnma 1077 M, - - ‘

- 3 {—ucxoguan K
.- pasputus; 5, 6, 7 —7To0

‘Ha ¢oue noanoii HAEHTHYHOCTH pocta E. coli B KOHTpOJE H B

NPHCYTCTBHH TOPMOHOB, YCTAHOBJACHHOI TYpOHINMETPHUECKHM METO-

AOM, GbLAH NMOJYYEHb COBEPIIEHHO HEOMHHAAHNbIE Pe3yJbTaTh! x; };r:i s
e YCJAOBHSAX NPH H3YYeHHH MopQ)onoruqecKox; KapTHHbI OTAC/IBH it

cranuit passutua E. coli. : :

C nomompio (a3oBO-KOHTPACTHOM MHKPOCKOMHH yxKe uyepes

20 Mun moC/e BHECEHHS B cpeay ropMOHOB YAaeTcs oéuapyxum:l ::-,
| YeTVINBYIO Pa3HHLY B pasMepax kaeTok (Ta6a. 2). K nmepsomy uacy

pocTa B NPHCYTCTBHH HHCYJNHHA NPOHCXOAHT Q)OleiPOBallH(E' 31[2‘1:::: )
TeNbHO GOMbIINX, HEXKeNH B KOHTPOJE, KNETOK, YacTb H3 HHX — P

ranth» — no-csoeit aaune B 8—10 pas npesocxonsaT Kon'rpo.rxbuuﬁ.
yposeHb (puc. 4, 5). Venuuenne pasmepa KieToK nox BJ;HﬂHHeM
- MHCYJHHA COXPaNfTCs Ha BCeX CTajHsix pocTa (puc. 4,6, 7). 3

- . B npHCyTCTBHE THPOKCHHA KyabTypa E. coli yxe K nepBoMy uacy

‘Pa3BUTHS HMeeT MOP(OJIOrHIO, cneunduunyio 1 (paspl SKCINOHEH- -

M7

I(HaJIbHOrO POCTA,— KPYNHble KJIETKH, XapaKTepHble AJsi KOHTPOJb--

~ HOro sKcmepuMenra (puc. 4, 2), npakTHUecKH He 0GHapyMKelbl, 3aT0

Hajifieno GO/bIIOe KONHYECTBO AesIuiXesi Knerok (puc. 4, 8), npH-

UEM PasMephl KJIETOK yMeHblueHs. CHHXeHHe pasMepa KJETOK ellfe

Gosiee XapaKTepHO A/Isl SKCOHEHNHAMLHOM (pasbl (puc. 4, 9, 10). i
- Taxum o6pasom, nccnefobanne MOpdoIOrHIeCKOR KapTHHE: Pa

BHBalouleiica nonyasuun E.- coli NOATBEPMAaeT BhICKasaHHOe pal!e:_
- MPELNOJIOKEHHE- OTHOCHTENBHO MeXaHH3Ma rOPMOHAJBHOrO S((eKTa .

‘B-6aKTepHaNbHOll cHeTeme, Huskie ‘KOHUEHTPAIHH THPOKCHHA, YCKO*
pAs BEIPAGOTKY MaKpO3PrHYECKHX  COeAHHEHHM]!, cnocoGCTBYIOT H3

- AmuHed «SHEPrH3AUNH» GaKTepHANLHLIX KJAETOK M, KaK CJIEICTBHE, -
TpEAKNEBPEMEHHOMY JieNeRHIo KAeTKH. B npucyTeTBHN HHCYIHHA, O™ .

1
.

68

. Cpmgnun's. 1973, 52, 1257,

-

BHAHMOMY, NDOHCXOAHT SHAUHTEADbHOE YCHJIEHHE ' anaGoanTecKux

~TIPOLIECCOB, UTO NPHBOANT K H3JHIIHEN TpaTe SHEpreTHYeCKHX pecyp-

. COB H 3aJiepiKKe JeNeHHS KJIETOK.. b g S AT ‘

.. INonyyenibie nannme, na nam B3IVISIAL, OTKPBIBAIOT BO3MOXHOCTL
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WRTUBHPYIOLMA 9 PEKT

LHKJMUECKOTO AM® HA POCT  ESCHERICHIA COLI

Busiaeiie perynmopiiux MeXaHH3MOB KJETKH i myTeil ynpasJe-

g HMH — 3a/iaua ype3BbIuaiiioil BaXKHOCTI, BosaeiicTBue Ha pery-

JATOPHHIE MEXaHH3MBI KJeTKH BO3MOXKHO C NOMOIBIO. Pa3JIHYHBIX

(pH3HUECKHX, XHMHYECKHX H Guosornuecknx (akropos. Ilyst 370
UeNIL YIHPOKO MPHMEHSIOTCS XHMHUYECKHE COCAHHEHHA, oG,nanaxoume

BBLICOKOIT GHOJOrHUECKOi aKTHBHOCTBIO.

. - LIMKAHYCCKHIT anenoaun-3'-5'-mMonopocpar (u-AM®P) yxe AaBHO
H3BECTEH KAK GHONOrHUECKH AKTHBHOE COEIHHEHHE. YCTaHOBJIEHO,

" yro u-AM® peiicTBYeT KaK BHYTPHKJIETOUHBIIl . PETy/TOP MHOIHX.

dusnonornueckux npoueccos [I]. Emy mpunuchiBaercs pas/HuHas -

pO/b: CHHMATh HEYCTAHOBHBILIYIOCS H ANHTEJIbHYIO KaTaGoIHYecKyIo
PenpeccHio CHHTe3a HHAYUHGEAbHBIX (EepMEHTOB [2—4], cTumyan-

-poBath (asy ausorennn [5] n 6akTepHaibHOl TpaHCHOpMALHH [6].

C nmpyrofi CTOPOHBI M3BECTHO, YTO' YPOBEHb BHYTPHKJETOUHOrO
11-AM® MoXKeT BapbHpPOBATh B 3aBHCHMOCTH OT Pas/IHUHLIX (PH3HOJO-
ruyeckux ycaosuit. O Bo3pacTaer B NO3/HEH IKCNOHEHIHAIbHOI H
‘crauHonapHoit pasax [7], a TakKe 3aBHCHT OT HCTOUHHKA yrJepoAa

-_[8]. Buyrpukaerounsiit yposerb u-AM® y GLICTpO pacTylIHX KeTOK
HHOKE, YeM Y MEVIEHHO Aeasuuxcs uan noxosmuxcs [9—10]. Hdo- -

6apaenne N8, O2-nuGytnpua-u-AM® K cpese Ky/JbTHBHPOBAHHS KJe-

TOK TOBHIIAET ypoBenb N-AM® u TOPMO3HT POCT OMyXOJEBBIX Kile- -
TOK. STO BeleCTBO HHIHOHPYeET BHYTPHKACTOURYIO (ocdoanacrepasy

[11, 12]. loGabneune B cpefly cOeAMHEHHil, AKTHBHPYIOUIHX aJieHH:

JaTHHKIA3HYIO AKTHBHOCTb, MOBLILAET BHYTPHK/ETOYHLIl ypoBeHb
u-AM® n cumkaer ckopocts pocra kaerok [13]. Psig apropos cul-

Taer, 4o -U-AM® MoXeT peryauposaTh KaeTounblit poct [14] <M

OuiTb MHPHOHTOPOM pocTa psja Gakrepuit [15]. Ouesnpmo, peryJs--

4 'KJACTOUHLIX NMPONECCOB CBi3aHa ¢ BapbHPOBaHHEM BHYTpHKJE-
TOUHBIX ypoBHeit u-AM®. 2 s R A
. Heablo nacrosmei paborst 6u110 BusicHenHe BausHus L-AM® Ha
poct K. ool AR (SRRIIERE TSN ;

105 ' MATEPHAJl M METOJBI HCCIIELOBAHHS -
- PaspuTHe MHKPOGHBIX KJETOK H3yyanau B YCIOBHSIX CTaHAapTHOM

o

_CHHTeTHuecKOil cpennt [16]; conepxameii 8 kauecTBe HeTouHHKa MH-

'TaHHSl [WIOKO3Y, TaNaKTo3y, NaKTo3y HJH ranuepuy. MuxpoGHoi

»

CTYpOHAHMETPHUECKHM

-} €ro pacniaza.

. KYJABTYpOil cnyMxui BbIICJICHHBI H3 NPOH3BOACTBEHHOrO HEKOJMIH-
.. Horennoro wramma E. coli M-17 cyGuramm. 3aceBnast j03a MHKpO-

GoB B OnuiTax Gbia OAMHAKOBOH M cocTaBasna 15 MJAN. KAeTOK
Ha 1 ma. Jins nonyyeHus cpaBHHMBIX AAaHHBIX KyJbTHBHPOBAHHC

MHKpOGOB nposonuan npi 37°C B Teuenne'8 « B mpoGupkax ¢ mie-

CTBIO Tapasiie bHBIMH.

B onbiTax HCMob30BadHCh CAEAYIONHE PENapaThi: LHKAHYCCKHIT

aeHo3uH-3, 5;_!\!0[!_()‘(1)0C‘(pa1‘4@‘11p‘l§ﬂ?l «Pmoka Al», agenosnu-5-mo-
nodocdar, amenosun-5-tpudocdar, ryanosun-5-monopocdar, rya-

HO3HH-5-TpudocdarT, ypuaun,  ypaumsi, pu6o3o-5-pochar GHPMBI

KOHLEHTpaUusAX ruaiokosst B cpeae or 0,5 no 30 me/ma. Heiicraue

B KOHUeHTpauusax ot 0,5 no 30 me/ms. Koutposem cayxuiam npo-

AapTHOI CHHTETHYECKOIT cpe/ibl 6e3 0o6aBoK. -

.GBl cO cTaHAAPTHOI! 3aCEBHOIT 030ii, BHIpALEHHEIE B YCAOBHSAX CTaH-.

- 06.3¢dexre neflcTBHS HCIBITAHHLIX COGAHHEHHI CYAMJH NO H3-
MEHEHHIO pocTa GakTepHil H PacCYHTHIBAJH 1O POpPMyJIE 1y

0%, Y
al " o :

B KOHTPOJIE H Ha CHHTETHUECKOii cpeae ¢ A00aB/ieHHeM HCMLITHIBae-

MEeTOJOM Ha

. PE3YJIbTATBI M MX OBCY)XAEHME

v Jlanuwie naGmoaennii 3a pocrom E. coli na cunterHueckoii cpese
. copepikanueM riiokosnt ot 50 no 200 mxe/mus rpaduueckn nzoGpa-
KeHpl Ha puc. 1. Buano, 4To OnTHMAaJbHON KOHUEHTpauHeil rJII0K03bl
Aas pocra GakTepuii saBasercs 4—=8 Me/Ma; npH KOHUEHTpPAUHH

15 _Me/Ma HAUHHACTCH CHHXKEHHE POCTa, KOTOPOE AOCTHrAaeT MakKcH- .

. Myma npu 120 se/xs. Onpenenenne noTpeGaeHHs rJoKo3bl H3 Cpesbl

" . TIOKa3aJo, UTO MPH KOHIERTpauuH rmokossl ot 100 mxe/ma  mo-
© 2 M2[ma caxap TOUTH MOJNHOCTBIO MOTpPeG/sercs: GaKTepHAMH, IpH -

. «Peanan»; anenosnu, ageHun, rHNOKCAHTHH, ryannn ¢upMbl «Xema-

. TIOJ1»; HHO3KH, UHTHAHH OTEUECTBEHHbIE, - . - @A e T |
¢ OTH coeiHHCHHA NOGABASIN B CPEAy KyAbTHBHPOBAHHA B KOH-
- . uentpaunn 200 sxe/ma. DddexT AelicTBHS BELIECTB ONPEAEAAN NPH ,

.. u-AM® nposepsan TakKe A00aBJeHHEM €r0 B CPeAL!, COAEPKAIIHE,
. B KauecTBe HCTOYHHKA NMHTAHHS raJakTo3y, JJaKTO3y HJH FJIHUEpPHH

7

‘.r.ué a; " a; — oGluee ‘xommec\rno GaKTepHaJIbHBIX KJIETOK, BBIPOCUINX . . .

* MbIX coeantennii. OfLiee KOJHYECTBO BLIPOCUIHX KJIETOK OUEHHBAJH. |
; : ‘ ‘(hoToaneKkTpOKaNOpHMETPE
- PIK-56 npu cunem cBeropuabTpe. Coaepixkanne IJIOKO3B B cpepe
, OMpeAeNsNH OPTOTONYHAHHOBLIM peaKTHBOM no Meroay Paiimuca un
e e T R MR e

4 M2[mMa TPOHCXOAHT yXKe HENMOJIHLI PacXox yrJesoja. Bo3moxHo, " -

" yro cumkenne pocta E. coli, naunnaiouleecs npH KOHUEHTPALHH TJI0-
' 3piBaeTcs H3OLITKOM cyGcTpaTta HAH NMPOAYKTOB |

Ko3bl. 15 me/ma, BH

]




| AM® na poct GakTephit BLIACHSIN Na (oue riokos.
ndr? J::;::;:::%::,‘r. c. Jxeiigrnue -AM@® uccgenona.nu npI Beex Kon-
HenTpannsX roKo3n B cpese— ot 0,6 1o 3 Ma/A;\ﬂM(b , |
~ Hamu oGuapysen nuruGupylouni s(exr 1- na done pos-
'PACTAIONICTO COAEPIKANIMS TVIIOKO3bI (puc. 2). K']‘mumc HnruGuposa-
~ Hust pocTa GakTepiit HMEIOT OMHAKOBLI XAPAKTCP NPI PasaHubIg
- komentpausnx w-AM® B cpene. Hurepecio oTMETHTDL, 4TO HaGJlo-

actcst Koppedsia Mexkity kouuentpaueii -AM® » cpene u sy

(])CKTOM HRrHoHpoBANIS, TO])MO)KQIIHC pocra npH l(OllllcllTpﬂlmH,‘

w-AM® 50 mxe/sa npoucxommno na 35%, a npn xonmeurpaum
400 mxe/ma—na 74%. OGuapymeno raxxke, uro s(pderr wunrn-
GupoBANHs HE 3aBHCHT OT COACPIKAHHSA IJIOKO3LI B CPCJE, T. €. Npy
BCCX YPOBISIX IVIOKO3W M ompeseacHuofl xounenrpammin n-AM®
npoueur unrnGuponanust oannaxons, Hanpumep, npu. xonuenrpamum
1-AM® 5 cpepe 200 sxe/na TopMoxkenne pocta GakTepuit oTMeueHo
. a 60% npu Bcex ypoBusiX IVIOKOIbI, ‘
s vuscnenus acficrsust 1-AM® na pepmentn rinkonnsa’ My
ONpPEACAIAH PACXOL IVIOKOIL! 1A OJULY KJACTKY B CpCiie, coaepKauieit

-AM® 1t n ero orcyrcrnue. Pasanunit ne naGaiojnasoch, Tak KK

- norpeGienie raokosst ofoit knerkoit cocranisiiio 4—8.10-0 mke sa
8 « n oGoux caynasx. ‘ ?

Tax Kax KOHHEHTPAIMSA IVIOKO3L! HE BANSCT Ha MHCHGHPYIOM
appext i-AM®, a i-AM® — na pacxojt yraenosa ua cpesin, MOXKNO
ciieaath BUBOA, uto AeiicTnie u-AM®D ne cnA3aN0 ¢ AKTIBHOCTHIO
(epmenton, yuacrnyionmx » MeTaGosuaMe raI0KOILL.

Caenyionym stanom uceseponanust GLA0 BLISCHCIIC cremnudgny-
HOCTH ACHCTBIS IKAMICCKOrO RYKJACOTHAA KA poct L. coli. [las 9to-
I'0 POBEPSN BAHSNKE coemuenuii na poct KyaLTypht, C 9T0M 1EALIO
G0 HenLTato wamsime PAAA NYPHHOBLIX H HUPHMIUIIOBBIX COC/H:
nennit n pu6o3o-5'-hocdpara, uMelonUX XHMHBUCCKYIO CTPYKTYPY,
Gauskyo -AM®, : :

- MiurnGupyionmm seiicrnien CPCAH MypHHOBLIX coejunennit 06aa-
AQJ AJLCHNH, KOTOPWII TOPMO3IA pocr Gaxrepuit e ToJLKO npN Kol
denrpan 200 ae/ma, wo w npi 50 sx2/ma (pne. 3). Taxue pemectr-
na, kak AM®, AT®, anenoaun, runoxkcantin, nnosnn, 'M® u rya-
MM, NE BAKSIN HA pocr Gaxrepnit, Hecmorpst na ro, uro Topmoene
pocTa anenmiom Guao mike (40%) no cpaBuenmio ¢ Jieficrnuen

§

zw§ " '

Puc. 1. Pocr E.coll 0

§ cmnrernuecxolt  cpene €

G% pasammLN - copepkamel
110K O3M:

1 = pocr M, coll; 9 = ocratols
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1-AM® (60%) B TOil e KOHUCHTPALH, XO/_KpHBOil MHIHGHPOBa-
‘HHS - HANOMHHAJ ' KPHBYIO AEACTBHS u-AM®. Ouenzuo, SHauHTeb-
HYIO POJib B NposiBaentn 3ppexra HHrHGHPOBAHHS HIPAJO afIeHHHO-
BOE KOJbLO. % Vig ESPR Uy B eyt :
© “Opiaxo - Gosnbluasi pasHHUa B AKTHBHOCTH - aJieHHHA q -
u-AM® ykasbiBana Ha HEOGXOAHMOCTb NPHCYTCTBHS pHGO3HOro
xoabua. OGHapyxen Takxe HHrHOHPYlowt 3(dexT pH6o3o-5'-doc-
.(pata na pocr E. coli (cm. puc. 3). : \ - A
- Ha ocnosanui HHrHOHpYIOWEro AefCTBHA ajieHHHA H pH6030-5'- .
- «hocdara MOXKHO'ObIIO NPEANONOKHTD, HTO HHTHOHpYIOLHIT 3¢ dekT
"NPOSBHTCA Y HEUHKJIHYECKOro ajenosnH-5'-moHodochara. Ho 8 na-
. mux onsitax AM® He Banaa na poct 6aktepuii. IT0 03HavaeT BaxK-

‘HOCTb WHKJHYECKOl rpynnupoBkH docdara Hist NPOABNEHHS HHLH- - ;-

-GHpyIouLero AeiicTBH. - o : ! -

'~ "Taxum o6pa3owm, HHrHOGHpYyIowHii sdpdext xeficteus u-AM®P, a
“TaKike ajennna H pu6o3o-5'-ocdara no3soAsSET NpeAnoarath cne- -

‘HH(HYHOCTD JEHCTBHA LHKIHYECKOro HYKJAeoTHAZ Ha poct E. coli.

Ananornunnie janupie no HHrHGupyiomemy  addexty . neficTeui

U-AM® nmelotcs B Jaureparype. - BoigBaeno noio6Hoe BaHSHHE
. 'u-AM® na pocr pu6po6aacros [14]. O6uapyxeno [15], uto u-AM®,
* B KOHUEHTpaUHK 5 am cHHxKaer ckopocth pocra E. coli (Hir 3000). .

Hnrepecunlit sdpdext Mp HaGa0AaNH NPH HAXOMKAEHHH B CpPefe

T'T®, Tak Kak 370 OAHO M3 HCMBITAHHBLIX MYPHHOBBIX COEAHHEHHI:, .

' .KoTopoe cTHMyJaHpoBaJo poct-E. coli. B cpepiem addekr cTumyas- -
» ‘unn pocra I'T® cocrasasn 30%. StoT (eHomMen MOXKHO NIpeanoo-
-KHTeJIbHO OGBSCHHTD, HANPHMEp, CIOCOGHOCTIO GaKTepHIl YTHAHIH-
. POBaTh 3HEPruio JaHHOro coefnHenns. TPyAHO cKasaTb, Ha KaKHX
‘9Tanax merabosnu3Ma BKaiouaercs sk3orennas [Td, o dakr cTumy-
JISIUHH B €e NPHCYTCTBHH HAANILO, ’ PN '

Tlpn usyuennu neficTBHS NHPHMHAHHOBBIX COEAHHeHHIT — YPHAR-

Ha, ypauuja H UHTHAHHA — OO6HApPYXEHO CTHMYyJHpYylollee AeicTBHE
-LUHTHANHA H ypauuaa NnpH BCEX KOHUEHTPALMAX TJIOKO3LI. ¥ pHAHH
NIPOABAAJ CTHMYHPYIOWHIL 3Q(EKT TONBKO NPH HH3KHX KOHIEHTpa-
IUHAX TJIIOKO3Bl, @ HAYHHAS C KOHLEHTPAUHH 2 M2/MA- ero, AefiCTBHE
Hecuesao. Heoﬁxommu najbHeliulne HecaeOBaHUS AAA 0O BACHEHHS
-BO3MOXKHOTO MEXaHH3Ma JefCTBHA . MHPHMHAHHOBBLIX COEMHHEeHHiL
- Mutepecno Guino nposeputs, siBasetcs g -a(iekT meiicTBHA
- WAM® creunpuuHLM IS HCTOUNHKA MHTANMS TMIOKO3H WIH OH
_pcalusyercs i B NPHCYTCTBHH APYrHX:cyGeTpaToB. Kak H3BecTHO H3.
~/INTEpATYpHI, AelicTBiie U-AM® Ha poct KAeTOK mnposBJAAOCh , MPH

.. ~'HaIHYHH HCTOYHHKOB YIJIEPOAIa, KOTOPBIE NOHMIKANH YPOBHH BHYTpH-

- kaerounoro u-AM®, Hanpumep raioKo3nt i nupysara.-[eiicreue ero

- . -He 0GHApYKEHO NPH HCMOAb3OBAHHH B KayecTBe NuTaTeJbHBIX cy0-
CTPATOB CYKUHHATA, MaaTa | IIHIEPHHA [18]. - . :

- BBy mpoBenenst onuTH no BaHSTHMmIO n-AM® na pocf' E. coli, |

S 6%1;1{1: HCTOUHHKOM MHTAHHS - Gbinm ranakrosa, JakTo3a H IVIHIEpPHH.
. AWQIOQY?KGHO» ITO KpHBBIE pocTa GakTepwil Ha ramakTo3e H JaKTO3E
o= TOT JKe XapaKTep, yTo i KpHBasi pocta Ha cpeje, cofepxaneil

.

S

o = . : S9N

““Tumoxo3y (puc.'4). Cnapn pocra GakTepmit HaGAIOAAeTCH MPH ~KOH- -

uentpauun cyGerpata 15 me/sa. Opnako ma. cpene, copeplatieit -

. TJIHUEPHH B KayecTBe HCTOYHHKA NMHTaHH#A, pocT E. coli Obl HH3KHIT =
- M COXpaHsJICS Ha OAHOM YPOBHE NMPH BCeX KOHUEHTPAUHAX TJIHLUE-
*pHHA. by ey : 3 L e aid” ¢ i

Vinru6upyomuit sdext u-AMd) ua pocr E. coli 5‘06\1{qpymeni_‘ﬁpu‘

‘BCeX KOHLUEHTPAUHAX TANAKTO3LI H JAKTO3b H OTCYTCTBOBAJ Ha cpe-:
_iJie, coaepxKaueii rauuepuy. MurnGuposanue pocta 6akTepHii, pacty-
- IHX Ha JIaKTO3e, COCTaBasao.B cpeanem 78%, a Ha rajakrose —.
.36%. 3aBHCHMOCTb HHTHOHPOBAHHS. OT KOHIEHTPALHH JIAKTO3Bl 'H . -

rajlakTo3bl HOCHT NPHMEPHO TOT JKe XapakrTep, YTO I HHrHGHPOBaHHe
1u-AM®..B cpene, copepxaueii raoko3y. Topmoxenue pocra E. coli-
1-AM® B npHCYTCTBHH 3THX HCTOYHHKOB YIJIepOAa SIBHO BbIPAXKEHO.
.i . Takum obpasom, HuruGHpyiomuit spdexr u-AMP 3aBHCHT OT.
HCTOYHHKA yrJiepofa. 3Ti Pe3ysabTaThl MOTYT GbITh HHTEPNpPETHPO-

/BaHbl ‘B COOTBETCTBHH C TeM; YTO BHYTPHKJeTO4Hble ypoBHH U-AMP

B.6aKTepHAX, PacTYIHX HAa CyKUHHATe, MajlaTe HJH [VIHUEPHHE, T. €.
HCTOYHHKAX NMHTAHHA, He BBI3LIBAIOUHX KaTaGOJHYECKOIl penpeccHH,

B 10 pa3 Bbiure, yeM B KJeTKaX, PacTyIIHX Ha [JIIOKO3e HJIH MHpyBaTe -
- [2, 7, 8]. Ecaun suporennsie ypoBHH L-AM® 0CTaTOYHO BHLICOKH, TO

Jo6asenne sk3orenHoit 1-AM® ne BiHseT Ha CKOPOCTb pOCTa, H
HaobopoT. : ; PR :

© " JeiictHe u-AM®.na pocr E. coli MOXKHO paccMaTpHBaTh Kak - . -
3aBHCHMOE OT ero 'BHYTPHKJIETOuHOro coaepxaumst. ~Mssecr- -

HO, uTO ypoBHH U-AM® cHmXaloTCs npH A06ABAECHHH TPHICHHA HJIH
MIICYJ/IHHA, T. €. areHToB, KoTopuie cTHMyanpylor cuntes JHK u pocrt
xaerok [14]. TIpocraraanaun, HHTHOHPYIOULHIT POCT KJETOK, NOBbI-

. 1uaer ypoBHH U-AM®. Tor (akr, uTO BELIECTBA, - CTHMYJNPYIOLLHE
“POCT KJETOK, CHHXKAIOT KOHUeHTpanuio u-AM® i coeplnenus, nosbi-

waiomue ypoBHH I-AM®, HHrHGHPYIOT pOCT, MOATBEPXKAALT CBSI3b
SH/IOTeHHbIX YPOBHEIl IHK/AHYECKOr0 HYKJIEOTHAA C peryasiuueii po-

.CTa. Pery.nmum poctra 3a cueT M3MEHEHH BHYTPHKJETOUHBIX ypoOB- -

Heit I-AM® saBasieTcst npHMePOM HErOPMOHAJbLHOM peryasiuun Qu--

3HOJIOTHYECKHX MpoleccoB. Bo3MOXKHBIMI TOMKAMH NPHJIOKEHHS Aei-. - . '

ctBHA U-AM® Moryt .GbiTh afileHHJIaT-UHKIa3Hasi CHCTEMA,  CHHTES

-JIHK u apyrie. Ho a7oT BONpoc 10 KOHUA elle He H3y4eH i TpeGyer
" JanbHefIHX HCCNeNOBaHuWil. - ST : F
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~ TeAbHBIX cpeAax.’

"AKAZIEMHSI  HAYK CCCP . YPANILCKHF .HAYYHBIFI LEHTP
:'MEXAHHSM!)I-PEWJIHHH’H PABBHTH}! BAKTEPHAJIbHbBIX nonynsguum 1977

. .. *H. A. COKOMIOBA § |
CPABHMTEJIbHOE H3YYEHHE PA3BUTHS . .
NONYJAUMN . ESCHERICHIA. COLI M-17

HA ATAPH3OBAHHBIX MNOJIHBIX H MHHHMAJbHOR
NUTATEJNBHBIX CPEJAX -

B mocnennee BpeMst nOBHICHACS HHTEpeC HeeaeROBaTeNel [1-3]
¥ H3YUEHNIO Pa3BHTHS GAKTEPHANbHLIX TONYJAAUHT B MAOTHHIX NHTA-

" Tpu usywennn nuiamuky pocra E. coli (mramm M-17) na pas-

- - JIHYHBIX NHTATE/IBHBIX CPEAAX B Hawel AHGOPaTOPHH GLIIO YCTaHOB-
. JICHO, UTO NPH COGJIOAEHHH ORHHAKOBBIX YCJAOBHII KyJbTHBHPOBAHIS
PasMephl KOJOHHIT H KONMYECTBO KJCTOK B HHX B ONpEAECHHLE CPO-
 KH DasBHTHs 3HAUHTEJbHO BapbHpyioT. MsBecTHO TaKiKe, UTO CKO-

'POCTb Pa3MHOKEHHS MHKPOOPraHH3MOB 3aBHCHT OT PANA Hecelnp-

UECKHX. (paKTOPOB, TAKHX, KaK (H3HONOIHUECKOE COCTOSHHE MHKDO- |
60B, MJIOTHOCTb 3aceBa, COCTAB MHTATEALHOM CPEAB I ap. [4]. Daxe
‘HeGonblie HX Ko/eGaHNs BANSKIOT Ha AHHAMHKY pa3BHTHS GaKTe: |

PHAJILHLIX KOJIOHHIT.

‘Hamu npoBesena cepst SkcnepHMENToB ¢ 1eAbIo H3yUeHHS AMHA-

MIIKH.[)OCTa 6ax'repuanbub1x KOJIOHHIT Ha MfCO-NENnTOHHOM arape

(MITA), cenextusnoit cpese dHAO H MHHHMAABHON CHHTETHYECKOI

cpene M-9, :

B nepsuix onmbitax ONpefessiut pasMepsl GaKTePHAJLHBIX KOJO-

_HHil, KOJMYECTBO KJAETOK M JKH3HECNocoGHuIX ocobeit na 1, 2, 3, 5, 7,
9,712, 16-e cyrkn pocra.. ITpoHsBOACTBEHHBI HEKOMHIHOTCHHBI]
wramm E. coli M-17 3aceBanu Ha arapH30BaHHbIE CPEAbl B KOHUEHT-
Pauny, pocratouHoil JJis NOJAYHCHHS H30JHPOBAHHBIX = KOJOMHI, ¢

- TJaoTHOCTbI0 Me Bhme 20 ma wawxy [lerpu. Buipamusanme npo-
- H3Bomman npu 37°C B Teuenne 16 aueir. [as npepotspaiuenus poi-

‘ChIXAHHS yalKH NOMELIaJHCh BO BJAXHYIO KaMmepy. ,Iluame'rp KOJ0~

Il H3amepsin OKyJAsp-MHKpOMeTpoM B Miikpockone MBC-2, 3arem
HX BBIPE3aJIH C arapoM H CYCTeHANpOBaJH B 4,5 M4 QH3HONOrHHECKO-
T0 pacrsopa [5]. B Kaxpoii MoAyueHHO H3 KOJOMHN CYCHEH3HIL <

or'lpenenﬂmx 'Kouuempaumo MHKPOOPraHH3MOB MCTOJIOM - NIPSTMOro

nopcuera B Kamepe I'opsieBa H PacCUHTLIBAAH  KOJHYCCTBO KJCTOK .

B Kosommu.  [lnst mojcuera KOJMUECTBA JKNH3HECTIOCOOHBIX ocoGeit

06pasuu B gecaTHKpaTHOM pasBefcHuH BuiceBaan Ha vamky ITerpu-
€0 cpenoii Anpo. OnuiTsl AYGAHPOBAMH, PesyJsbTaThl HCCACAOBANIS

tpaduuecku nsoGpaxcenst Ha pucynke. . - - . .
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- B pesyabtaTé mpoBeAeHHsIX -

. mccreposammit GuaN’ BhsiBienpr- - |  THBHOCTb cpelst. Ha'Gonee nospmiix Sramax' HaGmionennst (x 25-w - .}
~==TTTTTTT  onpejenentble 3aKOHOMepHOCTH - CYTKaM) OTMeYeHO mosBAenHe: DTOPHYHLIX KOJOHMH, OueBHAHO, My-~ =~
'H3MEHEHHS . BEMHUHHbL  KOJOHMIT TANTHX $OPM, hopaHpylomitxcx B npoecce POSTS'® Buae. cocounon: . . - .

Ha CTapoH KOJIOHHH.

HX pOCTa H pPa3BHTHS. » e gy :

ﬁ°o,?§§,’;em;v.,§ nonepxnpocn{ cg:. - Tlpu passutun ma MITIA BbIpaXKCHHBIIl NOAbEM YHCAEHHOCTH MO~ 1

n ABl B BHAE MECJKHX, HHOTZA eliBa - - NYJAAUHH AOCTHraeTcs K._12-My IHio, Ha NPOTSAKEHHH JaHHOro nepHo- - » |
. 3BMETHBIX HEBOODY'KEHMNbIM rAa- ~ Ja: pocra uaGmona.nocy TNoCTenenHoe yBeJHyeHHe, CMeHsoleecs, -
- 30M TOueK, K 16-My- nmio pocra | 33TEM HESHAUHTENBHLIM CHIDKeHHeM o6luero KOJIHYECTBA - KJIETOK.. gi

KOJIOHHH TIPeBPAILAMICh B Ouen, | U3 pucyiika BI/LHO, 4TO KpHBasi, COOTBETCTBYIOLIAS IPOLEHTY JKH3HE- - 8

 KpymHse, AHAMETp "koropux' 2 fcnocoﬁubxx ‘ocobeft, umeer BOJI,HOOﬁpa.SHblH Xapakrep. OueBuano, .« . - - !

npHGMIKanCA K 6 Ma na cpene | | MAKCHMYML KOMuuecTBa JKHBHIX OcoGeit Ha 7-fi i 12-1i Aenb passh- . ]

" 9Hpo i a0 10 ux 1 Gosiee na cpe- THSi COBMAAAIOT C nigxcxxnlynla;_stu ob1ero KOJHiecTBa Ka1eToK (cm, pit- [ !

" pax MITA u M-9. e | CyHOK). . .. st SO R BT

- AHann3 IMHAMHKN pA3BHTHI - - lns cpeawt M-9 xapakrepno NEepBOHayaJbHOE 3aMefJeHHe TeM:= - ;

NOB pa3MHOXKEHHS NONYJISLHIl B TeYeHHe NepBhIX ABYX CYTOK, a 3aTem: -
- GBICTPOE yBeMHYEHHE K 7—9-My nHsM, YTO cOBnagaer c YBCJIHYEGHHEM : 0
© YBeHUHBAIOTCS COOTBETCTBeHHo - |  MPOLEHTa JKH3HECNOCOGHbIX ocoGeit. Ha- OCTaJ/IbHBIX 3Tanax pasBu- 8
Ha 13 1,3; 1,7; 2,4 sm, na 7—9-¢. . | - THA KOJIOHHIl oTMevaercss BOAHOOGpa3HIil XapaKTep H3MEHeHHT KO- i
CYTKH HX IHAMETP BO3pacTan Ha. = | ‘.‘n:uqlglc'raa KAETOK (CM. PREYNOR, RSN i -
0,4 x, B T0 BpeMS KK Ha cpefe /.. 1I0JMy4CHHbIE HAMH PE3YJILTAThl MOryT OKa3aThes NOJIe3HBIMH IS 8
. DHAO 'OTMeYéHa - cTaGHAMIATHS: : M3YHCHHS TreTepOreHHOCTH GaKTEpHAJbHBIX .NONYJSUHT O AHAIH3H- ‘
DoCTs WononmA, Saren HirTencal il 'PYeMLIM npH3HaKaMm M. NpH NIPOBEACHHH KJIOHANbHO-CENCKUHONHDIX:

HOCTb . €XKEAHEBHOTrO IPHPOCTA EESROsauRN, | -
o A e . - Auamerpa xosouuii Ha MIIA n e " " NECNE g

Hunawnka  passutis 'Gaktepwassunx M- 3ameTHO CHH3HJacb. B 6o-.- f- - . JUTEPATYPA .
. Konouuit E.coli (wramm M-17) na pas-. pee nosauue CPOKH NpPH BBICOKOIl , ¢ :

Kosonnit Ha MIIA u M-9 noka-. -
3aJ, UTO 70 5-r0. AHA pasMeper .

P A Nmevd unon, H.A. Coxonosa, A-H. JleGeannckn i, Oko- ]

* THYHHX MHTATEALHEIX- CPefax: ; :
7 : 4 - p :
A—MIA; B —cpena Sugo:” B— M-9; .mIOTHOCT" SRR KOS0RT. c'"", y: JIOris H nonyAsuKONHAS reHeTHKa MuKpoopraunavos. Tpyaw Huctutyra skosori: o8
I — xoauyectoo xaetoK, su1pd; 11 — auamerp, Basicb C COCEAHHMH, NPOAOJIKA~ - pacrennit u xusornnx YHL AH CCCP, suin. 98, 1975, ¢.-35. . PR i

*2:S. I Pirt. J. Gen. Mikrobiol. {967, 47,181, * - ~ " . 4
-. 3. B.Bpa y u. enernka Gaxrepuit. M., <Hayxay, 1968. - v

g i e / - 7 £ |
THraaH GOJbILINX pasmepoB (18— o nun.‘% Ir(l;_,.n PaGortunosa, M. H. HBanosa. Yenexn MitkpoGuoaori, 1971,. a

e ‘ 20 M), uéro He g:admonanocb n_pu*pdcre Ha cpesie dHAO. - - i B A U JMleGeauuckuii, H. A bo’x‘onoaa."B.-n. méx'o'nuon;:Cra;
- .C pocrom pasmepoB KomOHHIL COOTBETCTBEHHO M3MEHSJOCh H KO-- © TbRl B Hact. cGopHike, cTp. 84. o A R
Y 6. 1. S, Meritz, E- R Stanley, C. F. Yeo, D. A. M»c‘tca_lf.A Bio-

- IMUECTBO B HHX KIeTOK. OGHapyxena cymecTsennas pasHula MeXAY

- aui [11 = Komwseerae MusiecnocoSukx 00 - iy yRe IHYHBATHCS. ITpu peaxom

i Unie NS . TIoceBe OTAEJIbHbIE KOJOHHH A0C- -

- HeGOJILIIHM KOJIHYeCTBOM K/eTOK CPaBHHTENbHO GLICTPLIM yBeJH- - | metric, 1973, 28, 3, 801. . - : ‘ ; i g ARSI
SAT S b A : ; oog 1 F. Letellier, . -Reyrolle, J. Kauffman. Cr. Acad. Sci, 1974, -
-~ UCHHEM NHaMeTPa Ko/oHHil B 1—2-e cyTkn TpH Ky/JAbTHBHPOBARHH HA  © 278 7 975.ezte' l " R y_ 3 R A

g™ 'R{‘%’“’,"‘x Cperax. 310 0COGEHHO 3aMETHO NMpH pa3BHTHH HA cpere . g & E G Afrikan, G S. Julian LA Bulla. Appl. Microbiol, 1973,

Tbw mMee BHPAaXEHO HA MOMHHIX Cpefax. YuThipas, uto «eM- | 26,6934 - b i ¥ ,

- K-OC.TI,’» KOJ'OH{"'I .“.anﬂe'rc;‘{‘ nPOHSBOlIHuM OT ee nuaM-eTpa' ’H BI)'ICOTN; # - LN g.p h. BO utibon nusi C.r.'Acad. SCI,[97—4, 278, 19- 2485. :

- MOXHO NPEANONOKHTD, 4TO Ha JaHHOM 3Tane’ MHKpOGHast momyJaa- .. | - il : s e s '
13 PACTET KaK Ghl pacnuactuiBasich na nosepxHOCTH Cpemsl. - . R A R e

Passurne Kyabtypul E. coli na cpege Supo- XapakTepnsyercs
To e IMAMLHEIM TOXLEMOM YHCACHHOCTH momyasuuii Ha 2-e CYTKI . R
-+ (6,5 Mapn.)  oTHocHTeMLEO MocTomMMEN KOJHYECTBOM M mpoueH: f§ = - e Rl '

+-TOM JKH3HECTIOCOGHBIX 0cOGeit ‘B nocienyiougite 16 aueir. : IToayuen-
~ Hble n:gmue T03BOARIOT: cAenaTh BbIBOJ, UTO pPasBHTHe KOJMOHHI HA..
- .CPEAC JNI0 cAepKHBaETCA BellecTaanmy, 06YCIOBNIHBAIOLHMHE /1€K™

\
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MEXAUHSMBL PETYASLUIN PASBHTHS BAKTEPHA/ILIIBIX MOTVJISILMR 1977

/

P.A. MIIEHHYHOB, B. 1. HIEXOB[IOB; / 3 A. TAJISIMHH,
 B.K.KOPOJIEB, A. H. JEBERHHCKHA

TMPHBOP /NSl UIHTENILHOTO YNIPABJISEMOTO -
BbIPAILHBAHUSI BAKTEPHAJIbHBIX KOJIOHUR

~ PaspaGotka MeronoB ympasenns passuTiem GaKTepHaabRbiX

WONYJAUNIT ABJASETCS OZHON H3 aKTYaJbHBIX 3afay obuweit H mpo-

MEILLZICHHON MIKpoGHooriH. I0 CHX MOp BO3MOMHOCTH HCCJIe0Ba-

Tesell OFPaHHYHBA/HCh B OCHOBHOM MOJIeTHDOBAHHEM Pa3BUTHS Gak-"
TEPHATBULIX NONYJALHE B MHAKHX NMHTATENbHBIX cpenax. Opnnako

HHTEHCHBHO® PA3BHTHE MHKPOGHOMOTHYECKIX NPOH3BOACTB Tpebyer

- 3aMCHLI NPOGHPOYHOr, $AAaKOHHOrO, MaTpawHOro _BbIpalHBaHN]

GaKTepHaJbHBIX KOMOHHIY KPYNHOOGBEMHEIM H IPOTOYHBIM - KYJbTH-
BHPOBANHEM, CTAHAAPTHIAIMK THTATEILHEIX CpeA H HX KOMIOHEHTOB,

BHEACHHS CHHTETHYECKHX KOHTPOMHpYEMbIX Cpen, CeneKUuHH mpo-

MBILJICHHBIX LITAMMOB, ONTHMH3ALHH d)llSHKO-XHMH‘IeCKHX yC.ﬂOBKﬁ

-KyALTHBHDOBANNS, PacKPHITHA 0coGeHHocTel] BhlpaluBanus Gakre-
puit [1, 2]. Buno 6 HEBEPHO yTBepKpaTh, uTO KYJIbTHBHDOBaHHE

Gakrepuit B xunKux CPEAAX HCYEPNANO CBOH BO3MOXKHOCTH, HO 9TO
N CRUHCTBENNOE HanpaBienme Ans nomcxa. IepcnekTusuo Moge:

: Jmpor_saxme KOJ]O"II&JIMIOI’OPOCT& Ha NJAOTHLIX nNHTaTeJiBbHBIX cpe-

~ Jax. :

* Hccaenosanus passiryg Gakrepuit na TVIOTHBIX cpénax noxasasi
Y:;"Bepcaflbﬂocw METONa mpHMEeHHTeNbHO K GOJIbIIHHCTBY GaKre:
PHAIBHLIX BUAOB § OAHOBPEMEHHO BLIABHAMN, Kasasoch Gbl, Henpeo-

. 6 —rasopasn KaMepa; 7 — koaonnsn; 8 — .

©onnuas  J8 — mupKkocrnas Kamepa; [f9 —

- TYJIHPYEMBIM _ NPOCBETOM,
_Hacoc). mHTaTeNbHas cpefa noctynaer mox mMemGpany 5 B HiKHee
*OTheneHHe GoKca /8 M BHITeKaeT B npHemHblt cocya /. 210 nosso-

Puc. l.ﬁ,I’Iplmuunua.mm;x‘ - cxema
X - ~ npuGopa;

{ — npuemutift} Peoeyn; 17 2 — BHXoAHoMN
duasTp; 3 — cnyeknofl kpan; 4, 10, 18,
15 — puxoauvie GuabTpu; 5 — MemGpanas;

BepXnee CMOTPOBOC CTeKAo; 9 == muKpo-,
cion, cocuucnuut ¢ horoannaparom-ian -
Kinoxamepoft; . ff — KoMnpeccop: /2 —
nTaowni cocyn; 4 — nnyexioh Kpan:
16 — punycknoft xpau; 17 —Kkanens-

HIZKNEE CMOTPOBOC CTeKAO: 20 — ocDe-
; THTCAD, 531

OcHosoii npu6opa - siBaseres 3aMKHYTas eMKOCTb (GoKc pasbem-

HOro THNA), Pa3AeNeHHAs MO FOPH3OHTAMN CHeMHOI nonynponuuae- - -
MOi MeMOparioit 5; Bepxuas n HIDKuSS NOBEPXHOCTH GOKCca orpami-
- EHLl CTEKNAHHBIMH cTeHKamu 8, 19. 3acesHoil MaTepiaJ HaHOCHTCS

CTEPHJILHO Hd MOBEPXHOCTH memGpansl. Cicrenma nuranns BKJIIOYaeT
EMKOCTb /2, H3 KOTOpOIl uepes RosHpylowee ycTpoiicTBO (Kpau c pe-
KaneJbHHIY HJIH - MepHCTaNbTHYECKUI

- JISIET MOJEJHPOBATh KaK OTBHEMHOAOMMBHOI, TaK M MPOTOYNB THN
- KyabTusupoBauus. Has cospauns cBoGomuoro TOKa CHCTeMa mHTa-
- HHfl pasrepMeTH3HpPOBaHa, €e CTepHJbHOCTH noAnepHHBACTCST BaT-
- HBIMH uabTpamu 2, 13, 15 na Bxoie n BEIXOze. Cucrema tpancnopra

KHCJI0POAa OOpMJIeHA  BTOPBIM KOHTYPOM, - MOCJAeAOBATENLHO

- BRJIOAIOLIM peryaupyeMblit MHKpOROMIipeecop /1, crepuanayiouyuii . -
- Quabtp 10, napmemGpannyio uactb Kamepot 6, BLIXOAHOE OTBepCTHe

€O crepmnsyioutm ¢uabtpom 4. Cicrema aspaunn nomyckaer pe-

- Ty/Hpyemyio noaauy Bosfyxa, rason H ONpeAeeHHOT0 COCTaBa CMe-
- ceil, T. e. npeaycMatpuBaer’ aspo6Hoe aHaspoGHoe BHIpalNBaHKe.

Bce cucremMbl KoMmakTHO coOpansl Ha cToilKe H LEJHKOM BXOAAT
KaK B aBTOKJIaB, TaK H B TepMoctar THna TC-80, yto nmossosser pe-
UIHTDL BONpPOC CTEPHINSALMI H PocTa GakTepHii npH H3GpanmbIX TeM~

 I€paTypHbix pexumax. B kommsekr npuGopa BBefien cTepeockomn:
vecknit Mukpockon MCCO ¢ pasmewennem Goxca Ha ero CTOJTHKE
AJist HaGMIOAGHHSA H IOKYMEHTHDPOBAHHS PA3BHTHS KOJOHHIT B Npoxo-

Asiwem i naapaiouteM csere. Ilpumenenne snexrpuueckux KHilIOKamep
C ueittpadepHbM yCTPONCTBOM OPHIHHAJIBHOM KOHCTpyKuHH A, Jle-
Geamickoro it A. CHPOTEHKO ! 1aeT BO3MOMKHOCTH KHHOLOKYMeHTHPO-
BaTh pocT GakTepHanbHOll KOJOHHN. C MOCAEAYIONLIM (oromeTpipo-

- BanueM nuienox na annapate «G-II» npoussoncrsa '[P [3].-

B npnGope Ky bTHBHPOBANH KACTKH NPOH3BOACTBEHHOrO LITAMMA
E. coli M-17 na HeI0(anoBoil NJICHKE ¢ HCNOAb30BAHHEM MOJIHOMN

! ¥Ynocropepenue Ne 1 or 13 nexaGpst 1974 r., BLRaNIOe BPH3om H3Pm)K
YHIL AH CCCP. = i ‘ , = b R A
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.. OTPaHHYHBAIOIIUX PA3BUTHE =~

. NMONMyJSALHH H3

“Oyabona. Ilpu sacepe egu-
"HHYHBIX KJIETOK Ha. LEHTp
MeMOpaHbl BHANMAS * KOJIO-
nus  QopmupoBanach - Ha
* BTOpBIE CYTKH HaGMoAeHHS
¢ TOCJEAYIOIHM «Teppaco-
BHAHBLIM» NepH(pepHUCCKHM

merp poctHran 7—8 ca

2o i A "HHH' KOJIOHHIT ‘'YAaJIOCb BbI-
. Pae. 2. ¢Teppacoanm:am xpaea:m SIBUTb KpaeBble YYacTKH He-
3012 KOIOHMI E.coli. :

e : .. .meHeHHoit xoudurypamueii,

lITO Bepoxmo, CBH}IGTCJIBCTB}’ET O BO3HHKHOBEHHH B COCTaBe l'IOIIy-V

JIS!U.I!H MYT@HTHBIX BapHaHTOR C H3MEHeHHOI! CKOpOCTblO pocTa.’

Bupamelmoe BJIHSTHHE CKOPOCTH OGHOB.ACHHS Cpeasl nox MeMGpa-
Hoit Ha GHICTPOTY POCTa GaKTepHii OTKPHIBAET BO3MOMKKHOCTH YNpas: ..

~ JIEHHS Pa3BHTHEM xo.noxmanbuou nony.nsumt TaKHM- nyTeM nay BBE-
“JIeHHEM B CPeAy cmeuHamtb- % 238 :
HBIX- 106aBOK. EcTh ocHo-
BaHHA ToJarath, 4T0 OMNH- .
CbIBaeMblil NpuOOP  NO3BO-
JHT: 1) H3yyath 'reopemqe-- .
CKH HeOrpaHHUeHHBIl POCT .
" KOJIOHHAJIbHOI  MOMYJISIUHIL
P PeryaspuoM noc'rymxe-
“HHH CBexeli NHTaTeJbHOI
CPe/l, YaCTHYHOM Yyaane-
HHH  ayTOMeTaGoJIHTOB - H
-a3paluuy, T. €. B JOCTATOUHO |
ONTHMAJbHBIX * H CTaGH/b-
HBIX ycloBHAX; 2) ynpas-
JATh DPA3BHTHEM KOJMOHH-
. aJIbHOIl NMOMYJIUMK 32 CyeT
~ KOJHYECTBEHHBIX H KayecT-'
- BEHHBIX H3MEHEHH]t ra3oBoii
- $a3mbl, BBOAHMOIt nHTATENL-
. HON Cpefibl, BHECEHHS noGa-
BOK, CTHMYJHMpYIOIHX. HAH
- momyasiuuy; 3) mpocaeauts
- mpouecc GopMHPOBaHHS Te-
TEPOreHHOH KOJOHHANbHOI
nepBOHa-
YalbHO OAHOPOAHBIX KJe-
. ai kY A . : e

T8

- “Puc. 3. Konouns E.coli uepés 15 aneit
: XyabTubHpoBauus B npuGope.. . -

cpe,nu — MﬂCO nem'om(oro '

poctom (puc. 2). K 12—
4 .15-my amio onuita ee Ama- -

(puc. 3). I'Ipn paccmorpe- -

PaBHOMEDHOrO pocTa ¢ H3-

TOK B oduqnux ycnommx H TIpH BBefeHHN B lalnympy;omym non

MeMOpaHoit cpesty myrarenos; 4) nayuats Tonkie. MEXaHH3MBI AHG-
(pepenunanmy 1 CNELHANH3AUNH KJeTOK KoJIonNH npn onnma.nbnm"

yCJ]OBHﬂX H ce:lex'mmmx BO311€HCTBPI$!X §

’
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1. D. Herbert A theorehcal analysis of conin - ;
symgosxum on continuous culture of mncr):)orgamsms lI..ctlloulssti‘(:)u“me SYStems

H. Manex, 3. Penuan, Henpepusioe xynmmnponalme Mnxpoopramxa- -

‘moB, M., «[Tnwepas NPOMBIUIICHHOCTE>, 1968, -

JleGeannckui, H, A Co
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AKALEMMS. HAVK CCCP - VPAJIGKUF = HAYUHBIF - LEHTP

" MEXAHH3MB! PETYJISIUMH PA3SBHTHS BAK‘rEmAanmx .nonw_muun 1977

' A. H: IEBERHHCKHH, H. A. COKOJIOBA,
: - B. 1. IIEXOBLIOB : .

' MCTOMNIb30BAHHE GOTOMETPHYECKOTO METOA
~ . B KOMIJIEKCHOM AHAJIM3E PA3BUTHS
'~ BAKTEPHMAJIbHBIX KOJIOHUH

~ Ontiueckas naOTHOCTL GaKTePHAJNBHON KOJOHHH SABHCHT OT - -
"pAsa $aKTOpoB !, OCHOBHLIMI H3 KOTOPHIX SIBASIOTCA BHAOBAs MpH--.

HAANEHHOCT MHKPOOPranH3Ma, BO3DACT MNONYJALHH H YCJAOBHS
KyabTHBHPOBaNHs. CTaHAAPTH3ALNS YCAOBRIT Pa3BHTHA KyJbTYyp no-
© .3BOJISIET NOJY4YHTL (JOTOMETPHYECKYIO 3amHChL H3YYaeMoil CTPYKTY-
* PHI, ‘Hecymyio ‘B ce0e HH(OPMAUHIO O NepeuHc]eHUbIX axropax.,
Hakonnenne daxktiyeckoro Matepnana m ero cHeTeMaTH3alNs IO-
3BOJIIIOT NPOBECTH MAMHUHBII aHAAN3 AGHCHTOrPaMM AJs onpezne-

JIENHA BO3PACTa KOJNOMIH, CKOPOCTH POCTA, BHAA KYJbTHBHPYEMOTO
BOil OCHOBE peaJi30BaTh’

MHKDOOPraHNu3Ma, T. . Ha KayecTBEHHO HO

BO3MOXHOCTb HACHTHHUKAUHH GaKkTepHil, ;
Lleab nacrosueit paGoTsl — nanbHefimas pa3paGoTKa. .¢oto-

METPHUECKOr0o METOAA H3Y4eHNS CTPYKTYPHON OpPraHH3auMH GaKTe-

PHAJLHLIX - KOJIOHHIT B KOMmJeKce ¢ K/TacCHYECKHMH NpHeMaMH MH-
‘Kpobnoqoruu. : : o .

MATEPHAJl M METOJbl MCCHENOBAHHS |

Byabonnyio xyabTypy mekonnuuHorennoro wramma E. coli M-17
| 3aceBani Na YalKH C MJCO-NENTOHHBIM arapoM B -KOHIEHTPALlH,

PaccuHTaHHOH Ha noayyenme H30/IMPOBAHHLIX KOJIOHHIl, H HHKYOH-

-poBann npu 37°C B Teuenne 16 gueir. Hal,2,35,7,9, 12 u 16-e

CYTKIL H3MEpAMH AHaMeTP KOJIOHHIT, MOACYHTHIBANK B HHX KOJHUYE-
CTBO KJIETOK, NPOLEHT XKH3HECOocoGHLIX ocobeil, Tlpu noxcuere kosu-
YecTBa KJETOK OTAG/LHYIO KONOHHIO BHIPE3aJH BMecTe ¢ KYCOYKOM
arapa M B TeYeHHe OXHON MHHYTH 'TOMOreHH3HPOBaJH B MHKDOH3-

mesbuntene PT-2 B ussectioM o6meme pusnonornyeckoro pacrso-

pa, nocje 4ero KOHHEHTPAIMIO KJIETOK NOACYHTHIBAAN B Kamepe

-Topsiesa. lns onpenenennst kommuecrna JKH3HECNOCOOHLIX KJETOK

- TOTOBHJIII IECATHKPAaTHO® pasBejieHHe 06Pa3lLoB i 0,1 ma 3aceBann

VP.A NMuwenitunos, H, A, Coxo,.lr_lona, A H. Jledénnucxnﬁ. ITo-
NYASAUHORHAS_FEHETHKA MHKPOOPTaHHaMOBD, et Hnernryr acreunit
i xusornuix YHL AH CCCP, Coepanoncx, Bg¥l. 98, 1975, cy ;5.“0”0”{“' .
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| mmHX KOJIOHHIt ' poBoAH-

~ HYIO KHHODIEHKY oTo-

pe,” HHKyOHpoOBasn moj

p vamky ITerpy na cpeny
dupo. Tloacuer Buipoc-

an uepes 18—20 4 nuxy-

6uposanus npu 37°C,
Kosonun, pacrympe -

Ha MAICO-NICNTOHHOM -ara-

‘KonrposeM  16-muaau- _
METPOBBLIX ~ KHIOKamep, | £
. RAL/AV/A B
paGoTaBIINX B pexume =7 : :
ueiitpadepiioit  chemxu, : £ <550 10 14

CueMKy Besnm B mpoxo- bpeum s, cymri
BALIEM CBETE; B OAHOM
macmrabe. ITo 3asepue-

' Ha naoTHoit nuTaTeAbHON cpene: .
HHH om;u*a: IposiBaeH-

I— nunamerp Kodomun, ss; 1] — Konuueetso Kaerox,

- MCTPHpOBAJH - Ha nefi-

COBCKOM MHKpooTomerpe «G-II» npu: Toweunon OTKPBLITHH LUEJH.
Opuentauus nsenku no OTHOIICHHIO K HaNpaBJEHHIO ABHIKEHHS

- IPEAMETHOTO. CTO/MIKA Gblia MOCTOAHHOM. JleHcHTOMeTpHYeCKe fi3-

-

MK MO TeMnaM -pasMHOMKEHHA. e N 3
lapannensuo ypeamuenmmio pasmepos Kosommit mpouCXomMio

MEHEHHSA 110 jqHaMeTpy. (pororpaduueckoro H306paxeHns KOJOHHH
PErHCTPHPOBaNH rpa)HUCCKH Ha JeHTe NOTEHIHOMETPA, BXOASIIEro

- B KommJeKkT nmpuGopa,

* PE3YJILTATBI H HX OBCY)KLEHHE

_ HanGonee axtusmuiit poer xonomnit naGmionascs Ha 7-e CyTKH.
~(puc. 1), savem on samenasacss. PasMepsl KoJOHHil OTKAOHSINGCH

OT cpexuero 3HavenHs.B mepBhie Tpoe CyTok na- 0,2—04 s, B
nocaenyiome — na 0,6—0,7 mxm. B konue onsira no JOCTHXKCHNH
cpeaiiero pasmepa 11,3 s pa3bpoc BeJHuHH KOAOHH{T GbII MaKcH-
Majien, yto, oueBHAHO, CBHAETENLCTBYET O HEOAHOPOAHOCTH MONY.Is-

YBEJluele B HHX. KOJHYECTBA MiuKpoopranusmos. Ecan uepes cyr-
Kl nocne sacesa B KoJOHHH HacunThiBajdoch 304 maH. ocoGéi, To

K 12-my gm0 pocra — 81,9 mapa., nocjie 4ero OTMEYanoch CHIMKe- -
e no 70,4 mapa. Ha 7—9-e cyTkn Hactynasna craGuinsanus tem-

OB, pasmuoMeHns. DTOT NepHOX MONKHO OXapaKTepH3OBaTh Kak.

Jar-pagy mex<ay MOMEHTOM MpeKpauleHHs POCTA HCXOAHOro .Tima.
- KIeTOK H BO306HOBAEHHEM POCTa YCTORUHBHIX KieToK. ITocne nar-

Nepuona oGwee xoauyectBO GaxTepuili yBeJHUHBANOCh Jl_orapmba

Mitueckn 10 9—12-X cyTOK pasBHTIHS, 3aTeM CHHXKAJIOCh.

Hamenenns xonmuecrsa JKH3HECNOCOGHLIX KJICTOK B NPOLUEHTHOM LS
 BMpaxcenmi MoxHO NpeAcTaBNTs B BiAE KPUBOH, HMeioMel NOAL-
eMbl Ha 2-e i 12-e cyrkii ¢ mocaenylowy cuinkenneM. Haunnas ¢

4—5-r0 qust pocra Kool obuiee KOJNYECTBO KAETOK cTaso 60:_11,-'

tie KonnuecTBa JKH3HECTOCOBHBIX.
: : b : 85

Puc.. 1. Idunamuxa passurus Kononnn E.coli

Mapd; 111— Komi%ieeTno XKuanecnocobiux ocodeft, 9%,
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- Puc. 2. lencntorpaMmst ‘konounn E. coli B pasnmunse cpoku pocra.

Jlaunne GoToMeTpHyECKOro aHammsa (puc. 2) CBHIETENLCTBYIOT - :
~ O TOM, YTO CBETONOr/IOUIEHHe KOJOHHI B Das/HYHbLIE NMEPHORB HX' -

Pa3BHTHS HEOAMHAKOBO. 3amich B NPOXOASLIEM CBETE- NO3BOJSET

NONYUHTL KPHBBIE, XapaKTepHble A/ KOJOHHII Pa3iMyHOro Bo3pa- .

cra. B panine cpokn BECOTa KPHBOil MaKCHMa/bHa, HEPOBHOCTH €€
UEHTPAJIbHON YaCTH OTPAKAIOT MHOTOUHC/ACHHLIE Nepenafbl NJIOTHO-

-CTH * KOJIOHHH, . CIIMMCTPH‘IHHC " TIOBBILIEHHS - ONTHYECKOI IJIOTHOCTH

Ha0JMI0OfaloTCS 1t B HayaJje, H B KOHIE 3amicH. Ta ¢dopMa KpHBOII

- XapaKkTepHa AJsl MEpHOAA NapajIeNbHOro yBeMHUEHHS OGLIero Ko: |
7 JIHUECTBA KACTOK M JKHIHECTOCOOHHIX ocoGeir. TIpn ymenbueHuH

KOJIHYECTBA XKH3HECNOCOOHBIX KJNETOK OT HX OOMLIEro umcaa JeHCHTO-
TPaMMa KOJIOHHH YIJIOWaeTesi, TepsieT XapaKTepHble AN TepHOAR

usHONOrHYECKOlt ‘aKTHBHOCTH OuepTaHNs. McuesHOBeHHe. LeHTpaNb- °

HOTO MOABEMa KPHBOW OOBACHAETCH YMJIOL{EHHEM KOJIOHHH. B pé-.
3yJbTaTe yBeJHYEHHS ee AHaMeTpa, a CTHpaHHe GOKOBBIX MOLB-
€MOB — HaKOIJIEHHeM B cpefie MeraﬁonliToq,':‘_c;_(epmmalomux pas-
MHOJKEHHE KJETOK, B Pe3y/NbTaTe Hero KOJNOHHS pacniacrbiBaeTca
' TI0 TIOBEPXHOCTH CPeihl. Vi, S At

. Taxum oGpasom, XapaKkTep JEHCHTOrpaMMbl KOJIOHHII OTpaX<aer

- OCOGEHHOCTH HX - JKH3HENeSTENbHOCTH, Hudopmaunonnyio emxocrb

'METOAa MOXHO pacWHpHTh NyTeM NpHMEHeHHs1 APYrux cnocoboB -

OCBELUEHHS H3y4aeMoro 06beKTa, B YacTHOCTH CBETOBLIX BOJH pas-

.~ JIHYHBIX YYacTKOB Ccnekrpa.

3
v A

-
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AKATEMHS HAVK CCCP. + YPANIBCKMR HAVUHbi LEHTP .

MEXAHHSMB! PEMVJISIK PASBHTHS BAKTEPHANIbHBIX MONYJSLMAR 1977

. C.A.IEYEPKHHA, I. H. 1I0BHMOBA ,
' - TETEPOTEHHOCH MONyJsiLuy PUKKETCHA
MIPOBAYEKA H EE CEJIEKUHOHHBIA AHAJIU3

- Fenetnka u. renernueckie
 PHKKETCHIt — MoKa MaJIon3
B ‘Hayunoii. mmrepatype BCTPEHAIOTCA eXHHHUHBIE YKa3aHHT O Bo3-
MOXKHOM OGMEeHE reHeTHYeCKHM MaTepHa/oM MEXAY PHKKETCHAJbHBI-
MH knerkamu. Tak, Ipaiic u Ap. [1;]) Habogann Tpanchopmanio

- pukkercuit ITpopayeka B PHKKeTcnn Mysepa npu coBmecTHOM 3apa-

KEHHN MMH MODCKHX cBHHOK. O, C, ‘Tyanma [2], nsyvas CTPYKTYpY

- PHKKeTCHH, OGHapyxua1 Ha SJCKTPOHHOMHKPO(OTOrpaMMax sp.e- -

-+ HHSL, CXOIHblE C KOHBIOraumeil puKKerchii ITpoBaueka. Omnako Mu

‘HE BCTPETHJAN APYrHX paboT, NMOCBSIILEHHBIX SKCIMepHMeHTAIbHOMY

'BOCMIPOH3BEJICHNIO. reHETHYECKHX PeKOMGHHALNIT Y pukKerchil. 10
OGBSICHACTCS OTCYTCTBHEM KJIOHOB PHKKeTcCHiT ¢ OnpejesIeHHBIMI H .
. CTaGHABHEIMH MapKepaMH. Bhiziesienue e MapKHPOBAHHBIX KJOHOB
' 8aBHCHT. OT aHaJH3a -TeTepPOreHHOCTH TOIl WIH HHON momynsimum
PHKKETCHII. H BO3MOXHOI CeJeKINH- TaKiX KJIOHOB, CBOIICTBA KOTO-*

PHIX YETKO nposBasiuch Gbl Ha PasHEIX GHONOTHYECKNX cHCTeMaX,
HCNO/Ib3YEMBIX B 9KCMEPHMEHTANbHOMN PHKKETCHOIOTHIL.

" Hmeercs psn palor, CBHEETENbCTBYIOLUIHX 0 - NecTpoTe momyJs- -
' IHH PasHbIX BHIOB. pukkercuii. B. A.. ['eHuk [3], ucnonvays mero-

AHKY npejesbHBIX pasBefeHuit aias OLEHKH HEOXHOPORHOCTH KyJib-
TYp.puKkercuit Bepuera, nokasana, uro NONyAsiHs COACPIKHUT KJeT-

‘KH BLICOKONH(EKLUHOHHbe s "KyPHHBIX ' 9SMOPHOHOB H.-MaJonaTo- . -

TEHHELIe /ISl NaGOPATOPHBIX KHBOTHHIX. IIpH N3YueHHN BaKIMHHOTO

-ramma E pukxercuit ITposaueka [4,5] oGHapyieto, -9TO Hapsay -

C anaToreHHLIMH PHKKETCHAMH IITAMM COAEPXKHT BapHAHTEI KAETOK,

-06/1ajalomX CTOMKOIl BUPYNEHTHOCTHIO AASt GeabX Mblwleft 1 Mop-
CKHX CBHHOK. YKa3aHHble BapHaHTHI PHKKETCHIT NO/IYCHE CeNIeKLHO-
' HHpoBaHHeM cyGmaccaikeii Ha MaJIOBOCTPHHMYHBLIX K PHKKeTCHAM

ITpoBauexa .Geanix Mbimiax. OKcnepuMeRTH  GbIIH  NpOBefeHs!. Ha
GecnoponHuX 1aGopaTOPHBIX KHBOTHBIX, a TaKKe KYPHHBIX 9MGpHO-
Hax, - ey e AR T
Ecnu ouenka rereporennocTH nonmyasumit JMio6oro. Bipga MHKpO-
6a Ha GecnopoAHLIX -KHBHIX OPraHH3MaX, 06/1aKalOUIHX PasHBIM

. -T€HOTHIIOM, BCe-TaKH BO3MOXHA, XOTH H HeXeJaTeabHa, TO ceJek-
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PEKOMGHHAWMN  Pa3HO0GpasHbIX Bi- :
Y4eHHAst 06MacTb PHKKeTCHOSOrH,
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rHBHLIE OTGOp ONpefeenubX KIOHOB B TaKoil cHCTeMe BecbMa 3a-
TPyAHUTENEH N MOXET NPHBECTH K OIIGOUHOIl XapaKTEPHCTHKE
MapKepoB AaHuoro Kiaona, CeneKTHBHBIL orGop Kaona i 0GbeKTHB-
‘Hasi OlleHKa ero KauyecTs BO3MOXHbI JHIib TOTAA3, KOTAA KJIOH Mi-
KpPOOpPranuaMa B Tpollecce NOC/ief0BaTeNbHEIX naccaxeil HCHLITHI-
BaeT BCErAa OJMHAKOBOE BO3JEiiCTBHE HJIH PeaKuuio €O CTOPOHEL
_ MaKpOOpranuaMma, B KOTOPOM OH MaccHpyercst W Da3BHBAETCA. Ta-
' KHe ycaoBust MOTyT OblTh CO3AAHLI awb npi - paboTe ¢ UHCTLIMH,
HHOPHABHIOBBLIMH  JIHHHAMH ~JKHBOTHBIX, KyPHHLIX SMOpPHOHOB HJIH
HACEKOMDIX, 06JaaIoMiX OAHOPOAHBIM TEHOTHIOM H (PEHOTHNOM H,
C/Ie0BATENbHO, OKA3HBAIOUIHX OXHOTHNHOE BJHANHC HA naccupye-
MBIl MHKPOOPraHH3M, 1y [ ; : .
Ipusenennass apryMeHTauus sfBHAach OCHOBaHleM IJi nocra-
HOBKH CepHH SKCTIEPHMEHTOB NO OLEHKE TeTEpOreHHOCTIl MOmyJs-.
unn puKKercnit [Ipopaueka ¢ nocienyiouieil ceseKuueil KJIoHoB my-

TEM 3apaxKenus taxk Ha3bIBaEMBIX .«KPOJII!‘II)HX» HaceKOMbIX Ha 3MH- -

~nepmomemGpanax no meroay A. B. ITmennunosa..

. MATEPHAN M ‘METOJbI HCCHEJIOBAHHS

N

- «Kposmubsi» paca HAaceKOMBIX, BHBEJIEHHAS TPYNmOl COTPYMHHU-

" xos- TTHUUBC nox pykosopctsom A. B. ITmeniunosa [6], mo
CBOEMY NPOHCXOMKJICHHIO H GHOJNOTHI SIBJSIETCSA MHCTOIl JIHHHEH Ha-
CEKOMLIX, 06JafalouuX . HeoGbluaiiHO BLICOKOIl 4YBCTBHTEALHOCTBIO

K PasHbIM BHJAM DPHKKETCHi, a TaKxke NpPeKpacHoil - celeKIHOHH- -

pylouleit cpenoil, . faloleil BO3MOXKHOCTb ~HCKJIOUHTDL: pasHoobpas- .

Hoe BANSIHHE NMepeHOCUHKa Ha BHIGDAHHBIL KJIOH PHKKETCHIl H TeM
. caMBIM JIOCTOBEPHO OLEHHTb MapKephl KJIOHa, OTOGpaHHOro M3’ mo-
nyasung. Mbl cunraeM, 4TO yHHKaJbHAs paca «KpOJHULHX» Hace-
KOMHIX B cOUeTaHHH ¢ MeTofoM snmuaepmomeMGpan A. B. Ilwennu-
HOBa, 3aPEKOMEHOBABLINM ce0si KaK caMBlil UyBCTBHTEJNLHBI Me-

TOA HHAHKAUHKH pHKK&TCHl’l, elle He MoJy4HJAH JIOMMKHOMN OIEHKH CIIe- .

HaNHCTOB,

(1 KOTOpHIE . 3aHHMAaloTCSA reHeTHKojt . MMHKpPOOpraHus-
" MOB. e s

HaCceKOMBIX OMEHKY NOMyJSUHH OBOKYJAbTYpPH puKKercuit- [Iposa-

~yeKa OCYLIeCTBJASIIM TyTeM OTGOpa PHKKETCHi €O -CJAEAYIOUHMH

npusHakamu; 1) o6ycioBjnBaloliHe Y 3apaMeHHbIX HACEKOMBIX
. cMepTe/ibHBlil PHKKETCHO3 C MATOro AHA mocne HHHUHpOBaHui C
. SBJEHHAMH TeMoJnTHuYecKoii HMOHOHUNN;, 2) BBI3LIBAIOLIHE OTXOA
. weii ¢ 15-ro qua nocae 3apaxennst 6e3 reMOJHTHYECKOI nMGHOH-

“uun; 3) ‘cnocobnble PasMHOXKATLCH B KHIIEUIMKAX 3apaM{eHHbIX Ha-

B npoBeJlcHHHX HAMH ONLITAX HA WYHCTO JIHHHH KPOJHYBLHXY'

CeKOMBIX, HO He npuBoAsuine ux K rubenn. Kpome Ttoro, aHalu3

‘nonyasuun pukkercuit Ilposauexa nposoausn ¢ NO3HUUH CeNeK-
IMH H3 OBOKYJbTYPHl KJETOK, YCTOIIUHBLIX K NOBBHIIIEHHOI TeMnepa-
Type, yabTpadHONETOBOMY OG/YUeHHIO M AHTHOHOTHKY — TeTpaili-
KARHY, TIPHMCHAEMOMY B NpaKkTHKe JeueHnst 3aoneBanuil pHKKET-
. CHO3HOIl 3THOJOrHH, - A 2 "
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_KpockonupopanHeM OKpaulCHHDLIX no PoMaHOBCKOMY —

B 3KCAEPHMENTAX HCTIOAL3OBAMN OBOKY/Ib1 ' Ip
OBOKY/IbTYpPY puKKercuit ITpo-
paveKka STAJOHHOrO wTaMMa Bpefinp, BOCCTaHOBJII’eHHle U3 .

HbIXx SMOPHOHOB Ha 'BOCBMOIi JieHb, a TaKxKe CnocoGuyio oGH/Ib-

1O - HAKAMIHBATLCS B KAETKAX . JKEJNTOUHOTO MELIKA; OBokysnbTypY
B (pxtgxlonornqeckom» pacTBope 'B. COOTHOLIEHHH

cycnenaHpOBaH
1:500. w e

Jas suienenns
HYIO NAaTOreHeTHYECKYI0 KapTHHY HHQEKWHH HaceKOMLIX, OBOKYJIL-

Typoit Oblia 3apaxkeHa GosblIast MApTHS JIMYHHOK HACEKOMBIX M-’
ePMOMEMGDPAHHEIM . METOLOM. :
_TONbKO Haj  3apa)KeHHLIMH HacekoMmMu. He manmupmmecs xposn
_eHHHYHBIE OCOOH N3 cephH: Buieit GbM yaanens. Hauumas ¢ ns-
© TOr0 AHSI MOC/IC 3apaeHHsI, B. OMBITHON MapTHH TLATEJABHO NPOBO-

Hanvueifimee wnaGniogenne  penn

JAHIH ‘0T60p noru6unx HACEKOMBIX, HMCIOUINX SPKO-KPAcHYIO - OK-

- packy - (remosutHyeckas HMGuOnuua); c 15-ro ams: orGupanu nas-
UIX HaceKoMbIX 6e3 remoJTHuecKoi nMORGHLHN 1 uepes 22 qug.—.

KHBbIX HaceKOMBIX. M3 wactit 0TOGpaHHBIX BIIeil FOTOBHJIN Ma3Ky i
okpawnsann no Pomanosckomy — umaa. Mukpockonuuecknii ana-
JH3 npenapaToB AAaBaj MNpeJCTaBjeHHe O Pa3BHTHH PHKKETCHil B

- OprannsMe 3apaKeHHbIX HACEKOMBIX. . ‘
. s obuapyxenns. TePMOYCTO/lYMBBIX BapHaHTOB pHKKeTCHil
' HICXOZIHYIO OBOKYJbTYPY Pa3fie/iii Ha TPH PaBHule NOPLMH, KOTO-

puie nporpepann B BoAsHoit Gane npu Temneparypax 30, 50 n 70°C
B teuenne 10 sun. . ' : VANE -

~ Cenexumio pHKKETCHIl, YCTO/MUMBLIX K YJALTPA(HONETOBLIM ay-
uaM, OCYLIeCTBJSIH nyTeM o6paGoTku KyabTypst puxkercuit Itpo-
ST obpaoor K

BaueKa ysbTPadHONETOBHIMH AyYaMit ¢ AuHoit Boans 255 A mpu
SKCMO3HUMH 5 Aus HA PACCTOAHHH OT HCTOuHHKA Jydeil (Jamna

. BYB) 40 cs u toanmume caon o6pabarThiBaeMoil Cycrensmiu 2 A,

IIpn orGope aHTHOGHOTHKOPE3HCTEHTHEIX BapHAHTOB. .PHKKETCHIl

. OBOKYJIbTYpY COEAHHSIIH ¢ XOHOPCKOil KPOBbIO, ACMIJIN Ha TPH NOp-

UM, . B KOTOpPLIE COOTBETCTBEHHO BBOJHJI 150, 15 u 1,5 Thic. en.
TeTpauuKIHNa Ha 5 MA KPOBH It BLIIEPKIBAAH B TEPMOCTATC NpH
37°'B Tevemme 1 4. ; P o *

- Tlocnie 06paGoTKH OBOKYALTYPH PHKKeTCHil TeMnepatypoit, yab-
TpadHoneTOBLIMH JyuaMi H TETPAUKJAHHOM NPONSBOMIIN 3apaxc-

Hie cepni’{ KKPOJIHYBIX»> HAaceKOMbIX U M30JIIHRA yCTOﬁ‘lHBbIX K

~ 3THM (haxTopaM PHKKETCHAJLHLIX KJETOK. Kontpoab 3a passuTieM

MBIX OCYILECTBJSH Mil-
Fnim3a mas-

KOB, 0GHapy KeHieM PHKKeTCHl H OUEHKOfl HX Mopdonorus. .
Ha sapepmalouiem srane 3KCNepHMEHTOR cpaBunBanich GHomo-
THYECKHe CBOficTBA Ce/EKIHOHHPOBAHHLIX BapHAHTOB - PHKRETCHIL
[Tpopayeka. [as storo onpeaeasiH HHQEKUHOINOCTD  HX
Ans 3MGpPHOHOB, BHPYJIEHTHOCTH H HMMYHOreHHOCTb JAJsl MODCKHX
CBHHOK, TOKCHUHOCTb 10 AEPMOHEKPOTHUECKOft npoGe JKupy Ha Kpo-
JHKaXx. FEYR AR R T '

PHKKeTCHil B opraHn3Me ONBITHLIX HACeKO
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PRIVALTATEE 0 HX OBCY)RIENNE

[poneenniie SKCHOPHMENTH HOKAIBMN, MTO JICCHOAYOMANR (iios
kyabrypa pukkerenh ponaueka neopnopojia. Odiapymen [Pk
©kevemt, puannaone rhGesn B6,8% anpaxennnx uncokomuy ¢ pe.
Moamriieekoll nmonGmuen i 3% pmel = n woauG eporn de
remodrivieckofl imGrGHRIN, b rakke pukkeren (9,2%), enocof.
HIAG PAAMHONCATLON 11 IACOKOMBIX, N0 NPHIMIIE UM Bpejn, Biajgs

CACHI TEPMOYCTORMINLIE PUKKETCHN, COXPANAIONING GHONOIIMECKYID
akrmnocty noeao 10-Mimiyrioro noanehermin romuoparypu 6% y
yerolumie K yanrpaguoacrosomy o6ayneniio. D napiani Pitls
Korenlt ofyeaonnant emepreaninaf Rumm'rcuon COOTNOTCTHONNG Y
7 0 18% wncexomux omrix copnfi, Hro kneaaren MHOROTHKO
poamereninX popm prkkerenft, o snnaanuponamina ONKITI 1pOe
NEETH 16 YAANOCH, TAK KAK TCTPALIKAII OKAIAJACH TORCHMIIM A
JIOK SKPOAIMLIXS NACOKOMIIX,

Cpavireannon waynenne Gnosornveckix enofiery RAPHANTON
PURKCTCHA HOKAINI0, WP THIIMNLIE NPUINAKY, OTHOMAIONNG SFie
AOMIOMY HITUMMY, NPHCYIIE AL PHRKOTCHSM, KOTOPHQ CHOCOBI
NLEIBATH Y HACCKOMMX CMOPTEALIIIR PHKKOTCHOI ¢ SINACHIFIMIE Fde
MOANTIMECKON NMONGHIII, O prKkerei NHPERITOIMEL IR Ky
PUNLIX SMODHOHOB 1 MOPEKHX cBINOK, TOKCHNLI ML KPOJHKOB,
HIAYILIPYIOT HPORYKIMIO aNtiresn 1 CTHMYJNPYI0T (popMUpONEIIE
HRNPSIENIOrO  noer I ermontore HMMYIITEra, Y Apyrux nues
ACHIMX Bapiaiton pukkerclt o6uapymon HOROTOPLIG OCOBRIND:
CTH Tak, PUKKeTCHN, BRSHBGIONGG PiGod, HOCOKOMBIX Gea reMo:
JAIEHNECKOf qummmuu M NG ARIONWO FHGean nuieh, no 06/ 0800
TORCIHOCTOIO, D10 enoficrio piKKeres) Crabimmno, n6o u ueripes
CYGHACCHIRAX Hn KypHImIX SMOPHONAX 1 1 Weer copufinix nacens
3:((;1(:: B HerkuX Geanx Mumtel roxeimmoer, BOCCTANOBIEL e YAl

9 ’ ¥

Pkiereinn, yerohummo 1 yasrpagnonoronam sy, e eMon
AN pasHIBATLEN B aeatouop Mmulms Iuypmmm :mpg;u.uu'u, HpHEM
:::::_!».mu(u‘r'(‘)mmc'rh He penepenponnin n yesonmy TPEX eAeHy eyoe
Meh&:g:utm ""‘_"K KYDUHLIX SMOpHOMAX, “TopmocraGiiiie pHKKeTenl
sapaKeny, ra OB opraiaMe Bl KK Hpi tepIIHON

7 MalS Somas Jt:m '" 'hl (l’»yﬁ'{{i(?(ffﬂlﬂlx. OOYCAOBINBIN THGO HICeRO!

TakiM. of “j'b D=1y gy noeire mipponanis,
A PUIOM, coneryupmf AHBAND onoxymryp prikercil
POKA 10KA, ”I'("w}w""“h nyrem iadsone ¢ JAHHME

Mt HACCROMIMIE Wierol iy e b f
HOUYASIN pikierents 11 L HOKASAA Foreporentioers JHINIO
PUKKeTenh, Tlomysg COCTONT upenMyiectnenno i

:{l;‘!lt‘::go?l:al:l?é’?:'t'l:gy;hllu:;'i ‘lg:(c(ti:fgmu pKKerenh, Koropiie oAnonpe:

Hpescranaenn kaorkamu, obans
)Ll;'tm!n?Mn'f'n::g:rll:l):)‘t?'rll'lmi?n;t' u;‘l.g'f'i%”"ﬂc"""ﬂ ML mineR w nomu.IM'O'rcY'l“
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CHOM CHRAQTOJABCTRYOT OTCYTETHHE ponepcHit B HOCHONONATOILIIIN
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naneKn, b %
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MEXAHHM3MB! PETYJISLIMH PASBHTHS BAKTEPl{Aanblx nonvJsILHA 1977

I 0. CTAPOLYBLEBA, B. M. MHHAEBA .- .

. HEKOTOPBIE OCOBEHHOCTH

BHOJIOTMYECKHX CBOWCTB MONYJISALUH BHPYCA

. KJIEMEBOTO SHUEGAJMTA B TPHPOLHbIX OYAFAX

. JAHAWA®THO-KIUMATHYECKMX MOA30H .
X BAMALLHOTO YPAJIA - = =

‘B npHPOAHBIX YCJOBHSX ' COUCTaHMS CBOJCTB, ONPEAENTIOUIHX
' cTemeHb NATOTEHHOCTH BHPYcCa, MOTYT OBITL UPEe3BLIYAHHO MIOTO-
o6pasnbiMH. TpexxossuHiBll THN NapasHTH3Ma KJaeweii-HocuTeei
BHPYCOB OTKPbIBaeT UIIPOKHE BO3MOMCHOCTH H3MEHYHBOCTH HX CHM-
GHOHTOB-BHDPYCOB, B' YaCTHOCTH BHpyca KJIEWEBOro 3HUedananra

. [1, 2]. Mo nanumm E. H. Tlasnonckoro [3], amcio mpokopMuTe-

Jdefl AMYNHOK H Kieledl mmaro npesbiwaer 190. Yuutbias cnocoG-

_HOCTb Kaellell K CMeHE TPOKOPMHTeNel B 3aBHCHMOCTH OT YCJOBHH
. ce3oHa, 4 TaKKe HaJHYHe TPaHCOBapHAJALHON M TpaHcha3oBoOi

nepefayn BHPYCa, MOKHO yTBEPHKAATh, HTO BO3MOXKHOCTh BapbHpO-
BaHHS SKOJOTHYECKHX YCJOBHil BHpyca BecbMa LUHPOKa.

Vicxons M3 9THX Ipeamochiok, A. B. ITwennuxos [4] mepuiM’

chopMyaHpOBaJ THNOTE3y O UHPKYJASHHH B NPHPOAHBIX - ouarax

~LITaMMOB BHpYyca KHG[LLCBOPQ anue(pamrra C TIOHHXEHHOI _BIIP}’JIEIITf y

HOCTBIO. v Ty N

Cnoxupureecs MHOT0OGpashe (OPM: CyLIECTBOBAHHS BHPYCOB
SIBAAETCS. NPHYHHON MO3AHYHOCTH BHYTPHBHJOBBIX OocoGenmocreil H
MEXIUTaMMOBBIX OT/HURIt BHpyca KJeiiesoro suuedannra, o0y-
' C/IOBNHBAIOWHX  HEOAHOPOAHOCTb TOMYJANHH. BHYTpHBHAOBbIE
0COGEHHOCTH BAaDHAHTOB BHpPYCa KJIEIUEBOTO snuedasuta B TEuenHe
'TIOC/IETHETO  JIeCATHJIETHS ' H3Y4YaJHChb MHOTHMH HCCJeA0BaTeNsaMH.

Jas XapaKTepHCTHKH MeXIITaMMOBBLIX OTJHUYHIL BHpYyCa HCNOJAB30- -

"BajHCh PasNHUNLIE MapKephl: BHPYAEHTHOCTb AJsi PA3JNHUHBIX IKH-
BOTHBIX, CNOCOGHOCTb' BHI3HIBATh BHPYCEMHIO H MOp(osOrHuecKie

. H3MEHEHHS B TKaHAX JKHBOTHLIX, BeJHUNHA M Xapakrep - OaauIEK
* 70X, arapoBbLIM TNOKpHITHEM, CNOCOGHOCTb BHpyca K- pempoAyKUHH
H cTeneHb HHAKTHBAUWH NPH NOBLIUCHHOIN TeMmepaType, aHTHreH-
Hbl€ OT/IHYUHSA, UHTONATHYECKHE, reMarrTJIOTHHHPYIOLIHE  CBOMCTBA

- u ap. [6—T7]. ‘ ! B G B

. B-Hacrosmeii paGorte caesana MOMBITKA ONMHCATh LITAMMBI BH*
pyca KJeleBoro sHuedannTa, conocTaBass Hx HeKoTopbie GHOJIOTH-
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. UeCKHEe OCOGEHHOCTH ¢ JaHAWA(THO-KIMMATHUCCKO! XapaKTepHCTH-

Koil ouaro. B kauecTse MapKepoB TMpH BLIAeNEHHN BHpYCA HCMOMb-
30BaJIHCh PCMATTJIIOTHHHPYIOUNE CBOHCTBA 1 CTeNelb BHpYJIEHTHO-

CTH i GesbIX Mbluleif; TpH HOC/EAyIomes H3yHeHuH BbIeNeHHbIX |
JUTaMMOB — HHJCKC NHBA3HBHOCTH. /It Oeablx Mbillel, crnoco6HoCTs

| 'K penpoaykums mpx 40 H 45°C (retso u retys) u ux untonaruueckas

AKTHBHOCTb, " - :

HMsyuanach BHpPO(OPHOCTH TaeKHBLIX KJjeliel, COGPaHHBIX "B

ABYX JauAma(THO-KAHMATHYECKNX NOA30HAX, OnpeAe/siouHX 3nH-

©  IeMHYeCKHil TOTeHUHAN OGNAcTH B OTHOMIEHHH 3a601eBACMOCTH.
- KJIewmenbM aHledasnToM (MOA30HA IOXKHOM Tafir 1 MHPOKOMNCT-

"BEHHO-XBOIHbIX JIeCcOB), - = e 30 2.
Hns BuisiBAeHns BHPYCa B. KJAeIUaX HCNONB3OBAAH ABa TECTa:

- GHompoOy Ha, Genbix MblIaX H Peakiiio TeMarrJioTHHAILmN. Bio-
. mpoby npoBoaman mo oGufenpuusitoii Meroauke. Bapmant peak-
. UHH TeMarryOTHHAUNH AJs HHAHKALHH BHpPYCa HENOCPeJACTBEHHO
B KJelleBoii B3BecH Obl1 MeTOXHYecKH pa3paloTaH B BHPYCONOTH-

ueckoit na6opatopun ITepmckoro HUUBC [8, 9]. CmocoGrocth
BHPYCa K.PENpOAYKIHH NpPH. NOBHIIEHHON TeMnepaType onperesa

' TI0O Pa3HOCTH THTPOB BHpYyca B TKaHEBLIX KyJbTypax, HHKyOHpOBaH-
" HbIX: coorBercTBeHHO npH 37, 40 u 45°C. Huzxexkc MHBa3HBHOCTH -

npexacrasasa coboit pasnocts Jorapudmos J1Msy npH BHYTPHMO3rO-
BOM M TIOAKOXHOM 3apameHuu mbumeft [10]. - .- = -
LinTonaTnueckyio aKTHBHOCTb BHPYCa ONMPEAG/SJIN TO METOAHKE
H. JIuGuxosoit u M. Buayeka [11]. Bty T
BupodopuocTs kaelteit mo gaHHLIM PEAKIHH FEMarraOTHHAINH

nmoj3oHax 6bina caeayiomeil: -

“(PTA) .u GuonpoGel' B pas/HYHBIX JaHAWA(THO-KINMATHUCCKHX

" lnporoancr-

| IOKHAA - peyyio-xBoftnmie
i - ,'raﬁra_ 4 B Jeca
Komnueerso HCC/ICAOBANKBIX xneui.eﬁ‘. : b e
“(maptHE) .. . e o 0. . . .. 1520(152) 0 2360(236)
Peaxunst remarcaiorunanun PTA Al :
a6comoTHOE KOIMYECTBO . . . . .. 20 .38
R e e s 18,8 e 16,1
Konnuectso knewef, COACPKABUHX Bil- . 2 ‘
pye : , i ; gRstaf
aGcoMOTHOE KOINYECTBO . .+ « .+ . 17 R
s SR RS SR B S e TR ey | o e 79,3

3apaKenHOCTb KJjellell, ofurtaomux B 00enx noA3oHaX,. Guiaa
NOYTH ONMHAKOBOJ 1O HCMOJb30BaHHLIM TecTad. HacTora Bhinese-
'HHSl BHpyca H3 KJEIeBBIX B3Beceil ¢ MOJOKHTCAbLHON H OTpHUA-
Teasnoit PTA 6nina caeayowmeii: _

Ioxnan " Uhtpoxoaner-
Tafira + Denno-xnoftutie

. : el o . . acea
" Koéamuecrso maptuit kaeueii ¢ nonoxu-
qenOBPTA s o s v ccv s b s 3B 38

M3 nuux pugenen Bupyc . . o . < -4 . {4
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y - ] "
IOxuan n%m’?-i%ggfl:u ‘
4 Taflra aeca
. Yacrora swpenenns mupyca . . . . . 1:6,2' } 1:2,8
- Komnuectso napruft xaewedt ¢ orpuma- . - ;
vencof PTA s v, 4o v v s a w081 . 198
- M3 unx Bujenent BHPYC . . 4 . . 13 : A
Yacrora supenennst supyca . . . . . 1:ll,l1 3 1:24.

CooTHowenye ‘moKa3aTeneit ‘B oyarax OBIO Pa3MHUHBIM: Tak; .
- 'B NOA30HE. IINPOKOJHCTBEHHO-XBOMHBIX JIECOB BHPYC. AOCTATOUHO |

- PeryisapHO BbIAENASJCH H3 PT'A-monoxutenpnbix o6pasuos (1:2,8)
H Kpaiine peako — npu otpuuareassoii PIA (1:24). B noasoue

IOKHOM TaifirH TeMarrJIOTHHHPYIOIAsi aKTHBHOCTb LITAMMOB. GLijia <A
Menee BhpaxenHofi, ¥ u3s PIA-otpunarenbunix oGpasiuos Bupyc

BBIZIGIAJICA B jABa pasa yame. : Z
Hanst usyuenus GuonornueckHx ocoGeHHOCTeil BHpyca o’ map-
Kkepam rcty u retys mecmepmosanm 27 wrammos. Hitammbr rety

BLISIBJSZINCD TIPHMEPHO ¢ OAMHAKOBOJ YacTOTOR B: oyarax oGemx: -

MOA30H - H WPHTOM JOCTAaTOYHO peAKo. |BoabIIHHCTBO WTaMMOB

- AKTHBHO penpoaynipoBajnoch # mpn 45° M3 27 wrammos ToabKo

B OLHOM CJYYa€ BHPYC HE ONPEREJNHJH B KYABTYPANbHON KHAKOCTH
- TRaHeBOif KyJbTYPhl. DTO CBHAETENBCTBYET O BHIPAXKEHHOM Ipe-

- o6nananun B ouarax ITepmckoit o6aactn BHpYyCa KJIELIEeBOro SHuiue-

annTa TepMOCTAGH/LHBIX BADHAHTOB, .
Ilo pesynbratam nayuenns ImTomaTHYCCKON akTupHoctH 29

IITaMMOB MOXKHO Pa3AeNHTh HA TPH TPYNNLI: B MEPBOil GbIJN WTaM- .

‘MBI, UHTONATOreHHOE AeficTBHE KOTOpHIX Ha Kierknm Hela me yaa-:
J10ch BIABHTL. Takux mrammos Guio cemb. HanGoabuee xosiue-
cTBO wramMmoB (19 u3 29), ovmecenmnix Ko BTOPOil Tpymme, Bbi3bi--
BaJo AereHepaunio KJITOK MPH OTHOCHTENbHO HHSKHX NOKA3aTeNsix
TpeTbeil Tpynns o6aagany BLICOKOIT "WHTONATHYECKON aKTHBHOCTBIO
(or.3,5 no 55 lg Llls). B KOHYeCTBEHHOM OTHOIUGHHH 3Ta'
rpynna Guina nauMeHbwel H HacuNTHBaa BCEro - TPH IUTaMMa:.
Mexny anunemnyeckuymy 0cOGEHHOCTAMH JaHAwadTHO-KIAHMaTHYE-
CKHX TOA30H M XapaKTepHCTHKOI WTaMMOB mo LHTONMATOreHHOMY"
, MCHCTBHIO KaKoli-1M6O 3aBHCIMOCTH BHIIBHTE He yAanoce:

LHTONATHYECKOH aKTHBHOCTH - (0T 2,0 10 3,0 lg' IIITD50). Llrammsr -

; ; Wupokonuer-
By = e AR R ‘2:'::;"‘ ‘nclmg-exczoq:mc
Hccaenopano wraymios . , , , e el 14 ‘
Hunexc unsasnsuocry - SE e B
2 A 5 ’
- : L S g T R A §i0
2.0.....‘./......."7.p 12.
3 1t Buwe of b BB R I

pHdepHuccKoii aKTHB-
TNOA30HEe WIHPOKONHCTBEHHO"
TaMMOB § XapakrepusoBaauch HHAEK-

Bunno, uto wrammm ¢ TOHIKelHOf ne
HOCTBLIO HECKOJILKO walle BLABAsOTCY B
XBOMHBIX J1eCOB, TAe H3 14 m
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- -coM - HuBasuBHOCTH Gosee 2,0 lg, Toraa kak u3 16 wrammon 30HbL °

10XKHOIl Tafiri TaKoil MOKasaTesb BHIABASICT TOALKO Y ABYX.
Ha ocnobanun nonyueHHbIX AanmubiX MOMKHO -cAenaTh caenyio-
- He BLIBOJbLI: d : , : : S :
1. B saBucuMocTH: OT ycnoBHit cymecTBoBaumst B TOMYJISUHAX
BHpyca K/IeLeBoro Suuedaita NpeolaafaioT BapHanThl ¢ pasJny-

HBIMH GHOJIOTHYECKHMH CBOICTBaMH, Iloatomy mast mmamkammm pu-

- 'pyca B Kuemlax H' H3yueHHs- GHOJNOTHYCCKHX CBOMCTB HEOGXOMIMO
; MPHMCHATbL KOMMJIeKe MeToaoB. Hapsay ¢ GuompoGoit Moxer GuiTh

: \/‘ PEKOMEHI0BaHA PeaKuHs IeMarrJIOTHHALKH KaK NMPOCTON, BBICOKO- -

{ . MYBCTBHTG/IbHBIIl SKCHPECCHBIl METOA, TO3BOASIOWIMT CYAHTL He
| “TonbKo o mammumy, wo 1 o MEKOTOpPLIX CBONCTBAX BHpYyca. 23

2. IlltaMMul ¢ BHIPaXKEHHOI TeMArTJIOTHHHPYIOIEfi AKTHBHOCTEIO

.. JOMHHHPOBAJH |

.- JIecoB, ‘ _ A%, ,

~-. 3. B Ilepmcxoit oGaacti mpesamipyior TepMOCTabH/IbHLIE Ba-

PHAHTH BHpPyCa KJ/ELEBOro suuedasuta ¢ yMEPEHHON WHUTONATINE-

- CKOJi - aKTHBHOCTBIO, Pa3/HUYHBIMH TEeMarTIOTHHHPYIOUIHMH CBOIl-

. CTBAMH M HH3KHM WHJEKCOM MHBASHBHOCTH (B mpeienax 2 lg) ans

OenBIX  Mblueit.

| JUTEPATVPA . :
1. 0. K. Jivoos, A. . JIeGenena, Bonpocw nupycosornu, 1963, 4, 427.
.. 2. C.A. Ul nnosa. Bioan, MOUII, cep. Gion., 1960, 1, 37, ety iy ;

- "&E. H Tlasnosckuf, IL ‘A Herpumesna, B. M. lllexanops,
- 3. M. )X macna. [lpupoano-ouaropsie Gonesnn uenoneka. M., 1960, c. 121,
4 A B.Mumenununos, B, M, Munaena, H. 4. Moauac, I H. Cra-

poayGuesna. Teaucht AOKA. KoM, N0 NPUPORNO-04ArOBLIM HHDEKIUAM. TiOMEHD,
1961, c. 80. ; ‘ : S Fuc b

5 O.T.Aunxanapupse, JLT.Crenanona. TMpodunaktika xops, M.,
«Hayka», 1965, c. 65. =~ .- R S .

6. B. B. [Toroamnna, Kneuenoit snuedanut, KeMepoBCKas KACLeBast ANXO-

Pajaxa, reMoppariucckas JiXopaska M apyrae apGosupycuuie nudexmi, M..A 1964,.

.'c‘ '.‘ 3 i 3 :: v s ¥ ; .‘

~ 7.T. M. 3acyxuwa, T. M. Bparuna, B. B. Yexona, T. H. Axuna-
n a H. Tenernka, 1966, 8, 119. =% P ¢ " 3 gy

: 8 A B, Mwennunos, B, M. Munaena, I\ H. Craponybuena,

non.,g‘l gl(‘i.?'ldt.;'(g 2'6:1 po ny Guesa. l»lcnonbaqnmmé peaxuui rcs.mrfmonmaxinu st

BBHISIBJICHHS BHPYCa KJeL(eBoro sHue(anuta B HKCOAOBMX KAeulaX. Anropc(br Kama.

B 5 , 1967, 1 3 Sy s

R B L ibikov a, D. Stancek. Acta virologika, 1965, 9, 6, 481. .

11. H. Libikova, J. Vilcek. Acta virologika, 1960, 4, 3, 165, -

‘
\

B O"arax moJ30HbI llIHpOKOJIHCTBGHHO-XBOﬁHb_L'( :

4 II A Cepreenny, O. A, Kunuanona, )X MIIKpOGlIO.‘lv SMUACMNOM. 1 HMMY-:

—




'»AK‘AH.EMHSI HAYK cccp - YPAJ’]bCKl/ll’I HAYYHDBIF LEHTP

MEXAHM3MBI PETYJSLUN PASBHTHSA B:‘\KTEPHAJleblv.\' ﬂgl‘l)’.ﬂsﬂllll‘l 1977

A. A. OGOPHH, H. B. HBUIHHA o

 BJIMSHHUE HEKOTOPbIX
~ TMAPOXHMHYECKHX ®AKTOPOB
" HA POCT U PA3MHO)XEHUE BAKTEPHO®JIOPbl
TPYHTOBBIX BOJ B PAHOHE Y®HUMCKOIO MJIATO

- B xose ra3oGHOXHMUYECKHX TIONCKOBLIX paGor B paiione Yipiy-
CKOrO TMaTO OBIIM TIPOBCACHB! PEKHMHLIC HAGMIONCHHSI 3a H3Me-

HEHHEM COCTaBa BOAOPACTBOPHMBIX Ta30B H MHKpOQJIOpLI moA BJsI-
HHCM HEKOTOPBIX FHAPOXHMHYECKHX (PAKTOPOB. : . -

OnpoGosano 125 poponyrkros, u3 mux 24 poamuka u 101 xo-
Jojien.. Bogonynkrui Oblan pacnooxeHsl KpaliHe HCpaBHOMEPHO,
B OCHOBHOM 1O -joiHHaM pek. Mecaenosasica pomonuocusiit ropu-
30HT TPCULHHHO-KAPCTOBLIX BOJ B THICOBLIX OTJIOXKEHHSX KYHIYp-
CKOro fpyca, 'MECTHLIM 06a3HCcOM pasrpy3kn KOTOPOTO SIBJSIIOTCS

Aoauupt pex Mpeun n Kynrypa (cm. pucynox). Ecrectsennunie Bbl- ¢

XOAb B BHAC HHCXOMSLHX HCTOUHHKOB BCTpevasnuch peaxo. Kosoa-

HaMi § CKBaXKHHAMH 9TOT BOMOHOCHLII TOPH3OHT BCKpLIBACTCS Ha

ray6ume ot 3 1o 25 a. Boawl cysbpaTio-KajAblueBOro THNA ¢ MH-

nepanusauneii 1,2—2,3 2/a. Ve R i ‘
(opmipoBanie XHMHUECKOTO cOCTABa BOAL MPOHCXOAUT 3a

CHET BBILICJTAUNBANNA BMELLAIOUHX NOPOA, UTO BLIpaKaeTck B MO-

Buitienni obuieil Muuepannsaunm, comepxkanun monos SOz, Ca",

K, Na* u muxpokomnonenros Ba, Sr, Li no HanpapaeHiIo MHTPALIH

BOJ OT BOJOPA3NCNa K 30HAM Pasrpyskn. B peunwix jponmmax npu

CMCWIECHHH  TPCLUHHO-KAPCTOBLIX  BOJ .CyabhpaTHO-KaNLIHEBOrO
. COCTaBa C TpyHTOBBLIMH BOJAAMH &JIOBHAJbHLIX OTJIOXKEHHiT THAPO-

KapGoHaTHO-KaAbIHEBOro THIA chopmHpoBasiCch BOAL! CMCLIANHO-

ro cy/abpaTHO-IHAPOKAaPGOHATHO-KaAbIHEBOrO Jf ‘PHApOKapOoNaTHO-
Cyab(paTHO-KaJbUHEBOro THnos. Ha (one oGwero criKeHus
Munepaausauuy a0 1,8 2/2 nponcxopuno oGoramenne MHKPOKOMIO-
HEUTHOTO COCTaBa BOA 3a CYCT MPHBHOCA TPYHTOBLIMM BOJAMH TJi-
HHCTO-KOMJIOHAAJILHLIX YacTHLL, COpOHpYIOMNX GONBIUIHHCTBO MHKpO-
komnonenros: Fe, Mn, Gr, Ni, Cu, Ba, Sr, Li u p. [1].

OrGop mpoG BoAbl mpomssomman a ra3oBblii, XHMHYCCKHiT I

MHKPOGHOJIOTHUCCKHIT  aHaJH3L, Wurencunnocrs passurust yrae-
BOJIOPOAOKHCASTIONIE!t MUKPOpAOpLT ‘onpeaensian no cnocoby ¢aa-

KON-HI'LCKINN, - PA3paGOTanHOMY Muk i £
pueit BHUMSITT [2]. - £ poGuonomuecxou‘__.naGOPaTO
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CxeMaTiuecKiii rHAPOXIMICCK T npoduan:

1 — 30Ma _TPCHHIO-KApETODLIX CYALGATIO-KAABUHCHIAN  DOAT 2 — 3012 ° CYaD .
PHAPOKAPGONATIIO-KANLIUEBLIX BOY nnnnunanbno-npomomm.'ufxuux omo:o'wnm’;: delﬂalg-
Ha TUAPOKADGOHATHO-KAABLIHENMX  BORX  DAMONMAIbI WX OTJOMCHIA M BepXOBORK;
of — PINCK 8 ARFHAPHTLL § — ZOJOMITH § — TPCUPIODATOCTLS 7 — PLIXM000.I0MOUN IS
HCTBEPTHUNME OTAOKCHNN: & — KAPCTOBLIE BOPONKIL; 9 — oMep  KOJAOANA/THI BOAM:
10 — cxnaxun; 11 —oGmast Munepanuaouns M, efa; 12 — Kouuentpauns 11onon
HCO:'S. H2/a3 13 — xonentpauus xamwonwon Ca**, wafas 14 — xonnentpanns eyase |
: E dat.uomon, vefa, p :

]

[To panublM nposefeHibix HeesIe10BaN, MUKpOGHLIT Gotle-

HO3' rPYHTOBLIX BOA OTAHuaeTcst GOAbLINM pa3noobGpasueM (iano- -
JOFHMCCKHX Tpynn. B Bojax mccsefyeMblX ONOPHLIX BOAONYHKTOB.

oGHapy Kelbl ¢ Pa3NUYNOil CTEMEHLIO MNTCHCHBHOCTH POCTA BOAO-
poroGpasyiouie, cyabpaTperyuHpyIOUHE H YIACBOAOPOLOKICARIO-

HaGniofenns mnokasanu, uTO. XHMHHMCCKHiT COCTAB TPYHTOBBIX

- ‘BOJL BJMSICT Ha pOCT M passuTHe Gaxrepuit. st rpynmm yriaesopo-

POMOKHCASIOWNX | BojAOpojoGpasyiolnX  GakTepiii XapaKkTepHo
ofuice CHHXKENIE HHTCHCHBHOCTH POCTa ¢ YMCHBMUICHHEM KOMUCH-
Tpaunu cyaodar-nonos (cM. rtaGuanuy). MaxkcumManabHble KoHiel-
Tpalllu MeTalna B BOAAX 30HLI' CMCIUGHHS H AJJIOBHAJBHLIX OTJIO-
HMEHUit OGBACHRIOTCS CHIDKEHHEM PAa3BHTHS = MCTAHOKHCASION{HX

HOit penykuun mMerana. i P ; .
Cyabdarpenynupyiouie MHKPOOPranu3MLl, HCONOJAb3YyloUHe AR

Gaxrepuit 1 raapubiM -06Pa3oM pesKuM mOBLIuIHHEM GaKTepHalb--

CBOCTO Pa3BHTHS YKCYCHOKHCJBIIT Kaablihil, oGHApyXKeHsl BO BceX

oroGpannbix npoGax. HanGoabuiee .ysemuenune HHTEHCHBHOCTH

pocra cyandarsoccranasansalowux Gaxrepiit naGmopanoch B BO-

Rax cyabgpaTio-ruxpokapGonaTio-Kaabuuesoro Tina. Ilo-Buaimo-
My, NPH CMeILICHHH CyJAb(aTHO-KaJBLHEBOro COCTAaBa BOX € IPYH-
7 3akas 335 ' o 97
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Pe:‘;y:ﬁ.rafu ra3oBoro i unﬁpoGuonornqecxoro anamaa rPyHTOBLIX Boj

Cocrtan rasa, ne 104 c.u'/xé. g : -
1 n;mu, 23 ol e DR § :
ke o | o | Gl |G, o, | Clt
éyn@au;o-kanbultenuﬁ_. 32,73 | 0,17 | 0,41 | 0,21 0,73 0,48 |
Cyasgatno-riunpokap6o- i e ey ‘ .
};rmxubugenuﬁ . .{ 86,53 [ 0,00 { 0,09 | 0,11 0,02 0,11 |
5 el P N e 0,23°| 0,10 | 0,37
Hurtencnbuocts passurus - HuTercHEnocTS pa3sHTUR
GaxkTepuft, ex, onT, NAOTH. Gaktepufl, yen, ex, °
- Tun ‘Wi“ Meran- | 3ran- | lponan- Bb;Opé;-x- Meran- Cynbtb.ir-' :
. : OKNCAR- |OKNUCAMO-| OKic- ' |06paayi-|o6pasyio-| peaynits
iouyie uge | ‘amowmue | ugue ‘uHe - | pyougre
Cyns‘cbamo-xaannenuﬁ .[-0,024 | 0;09 | 0,161 15,0 2,0 1,88
| Cyavdarno-runpoxapbo- | - : - .
‘| .. maTHo-Kaabumeswi . .| 0,014 |. 0,08 | 0,068 | - 5,0 |. 12,0 \ 18,0 |
FuppoxapGowatho-kams- | . - | 7 : i -
maeBnt . ... . . . .| 0,012 0,00 0,034 2,5 10,0 2,0
TOBLIMH- BOMAMH -a/TIOBHABHbIX OTJ0KeHHI THAPOKApGOHATHO-

KaJILUHEBOrO THINA TIOBKIUAGTCS HX aKTHBHas aspauus.
 Tlonnxennwie KONLEHTPAURK TSXKeNBIX YIIEBOROPOAHBIX rasos
B BOAAX CMEWIAHHOTO THNA 06BACHSIOTCS CNOCOGHOCTBIO CyabdaT-
* PeAYLHDYIOLIHX Gakrepmii B npoueccé KH3HEeS TeNIbHOCTH HCNOAb-
.-30BaTbh B KayecTBe HCTOYHHKA YIIepona mpejesbHble H HEmpeieb:
Hble Yraesonopofst (Meran, mponay, Gyran). ; | - A8
A Taxnm 06pasoM,. BHSBIeHHbe 3aBHCHMOCTH CJEAYET yduHTHBATh
AN NPaBHALHOMN OleHKy TIOHCKOBO 3HaynMoOCTH yrJyeBonopoa-
OKHCasowux GaxTepuit mpu TPOBEACHNH Ta306HOXHMHYECKOI CHEM-

KH TI0 BOAGHCTOYHHKaM PA3JIHYHBIX THAPOXHMHYECKHX THIIOB.

s JIUTEPATYPA . i N
T ALK H Blicien Hitirene MCKHe | 5 Kancuorv - Tipast anbi.
Tpyar BHI/II’PH. ITepms, Bu, 118, %97;??:. g'll'a;?)xeullx Kah;gxoro I?pen}'P -3

(= CHOBH NPAMMX reoxuMmueckyyx METOJIOB noKcKkoB He)TSAHLIX H ra3oBhX
MecTopoxiennii, (Bpene ' : teK:
ceesa, M, ou'rn(sﬁeidn';?!gf‘.ulegg{mcm Fernm—e). Tlox pex. 0. AN

Pl i

K GuicTpo PasMHOXAIOWKMCS KyJAbTypaM,
.+ HeCKO/ILKO 'BHJIOK penamkauun JHK. [2, '
~pos [4, 5] OCNapHBaeT BO3MOXHOCTh H3MeneHns coaepxanus JHK -

.
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4. H.KoporgEs, T, 1. KPONHYEHKD -
~ OBbEM TEHOMA H REACTBHTENBHOE - .
COMEP)XAHHE JIHK ¥ KHUIEYHOW MAJOYKH

. Teném GaKTepHaJbHOII KJIETKH mpeAcTasien ranyouaHoit Xpomo-

. COMOit . H. KCTPaXPOMOCOMHbIMH SJeMEeHTaMH — MJIa3MHAAMH, KO- -

- 'TODBIE' B OTJIHYHE OT XPOMOCOMBI. He ABASIOTCS KH3HEHHO HeoBXo-
- AMMBIMH M TIOSTOMY TPHCYTCTBYIOT B KJeTKe HenoctosHHo. O6Bem

TeHoma ' E, coli, ONpENC/ICHHBI: Pa3HBIMH MeTONaMH, COCTaBAseT

2,8-10° danomon [1]; nan 44—4,6--15 2 [2, 3]. A

. OcoGennocTn penankanum: u. nocnenyiomeit cerperanun - JHK
‘n'osaonmor-qlpennono'xm'rb, 470 Kosmyuectso JIHK . B ksaerkax pas-
- MHOXKQI0IUXCst GaKTepHit He MOMeT GuiTh MOCTOAHHBLIM H HO/IKHO
YABAaHBATbCSI B ONpEAE/NEHHBIE  MOMEHTHI KJIETOUHOTO UNKJIa, T. €.
TICPeN HeNeHHeM KJeTKa AO/IKHA HMETb aBe xpomocomsl. ITo Jnre-
PaTYpHHIM XaHHBIM, cofepxkanne JHK y GakTepHit MoXKeT Bapbupo-

'BaTb B 3HAUYHTEJbHBIX Tpeaenax u Hepeako no Becy' coomercmyer’i ‘

Gosee ueM xByM XpomocoMaM. IT0 ‘OTHOCHTCH B TepByI0 ouepenb
3]. Onmuako psag asro-

B KJeTKax B npouecce‘cﬁanalit:npon_a;morq. pocTa KyJAbTYpH K cuu-
TaeT, 4YTo, ee cOAepiKaHHe B KJIeTKax GaxkTepHil MOCTOSAHHO.
. B paGore [6] 6mt0 noKasao,

E% coli conepxanne JIHK, OHpENLJTEMOe METOAOM (paKUHOHHPO-

BaHHA HYKJNCHHOBLIX KHCJIOT IImuara — Tannxaysepa [7], B mpo- .

liecce pocTa He TONBKO HE YBEINYHBAETCH, HO, HAOGOPOT, 3HAui:
TeIbHO CHHKaeTcst, mocturas 0,6-10-1S
CKOJIBKY BeC. HHAMBHAYaJbLHOI

Moran GuiTh 0Gyc/nOBJIeHbl OWHGKON MeTona. B oBA3H ¢ aTHM MeTox

~ DPaKuHOHHPOBAHHA HYKNEHHOBHIX = KHCJIOT Imuara — Tanuxay-
8€pa Gbla MOABEPRHYT HAMH JETaJbHOMY. aHanH3y AN HCKMIOCHHT

OWHGOK M BLISIBAEHHS €ro. HeAOCTaTKOB, - ‘

TpoBenenntie ncesenosanus mokasa, UTO TIPH HCMONL3OBANHI .
STOrO MeToja SHAUHTENbHAS -4aCTb xaerounoii [THK Gakrepuir
(33—90%) ‘B cnay kaxux-to OGCTOAITeILCTS MOABEPraeTcst wWeoy--
THADPOJIH3Y H. OGHAPYXKHBAETC BO (PPaKIHH PHK _(meJIlee--

HOMy

7 .99

Yy KOTOpBIX Habjionaercs -

YTO y HEKOTOPHIX WITAMMOB-

2. JHK ua xaerxy. ITo-
FamyIoHAHON "XpOMOCOMB E. .coli'__
~cocraBaser 4,5-10~'% 2, mazoseposTHO, uTOGH KiaeTKH conepKanm
- TONbKO 4acTb TeHOMa, M- NMOAROGHBIE peayJbTaTh, CKOpee Bcero,

{
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sna6uasnas Qppaxuust JHK). Mamenenue ye/oBuil -1e04noro rip.
poan3a (KOMUEHTPALMH WEA0UI I NPOJOMKHTCALHOCTI PHADOAN3])
ia copepxanue wenouenabuabnoit ppaxwin JHI cymecrnenno ye
BANACT.. DTO CBUACTC/ABCTBYET O TOM, UTO COAepXKalle wuienoye-
JaGuaboft (gpaKuun M NPHPOAA LLEJOUCAACHABHOCTH CBSI3aNHW ¢
KakuMH-T0 - ocoGennoctamMu crpoenns Oaxrepuannnoit JHK, a pe

IBASIIOTCS! CAGJICTBHEM peiKHMa TiApPOJI3a.

- Hamn npemnoxena momudukauwist MeToAa . ppaKinonuponanus
nykaennosux kucaor Imuara— Tannxaysepa ans Gaxrepuir, oc-
HOBAHHAS Ma OCAMICHNN ITAHOJOM miesiouesabuaLHoN (dpaxiym
JHK u3 ¢paxuun PHK. Moanpunuponaunsiit Meton nossosser
BLULCJSITD M yuHTHIBATL TiouTit Belo (Gonee 90%) xaerounyio JIHK
Gaxrepnit pmecro 10—~67% mpu mcnoan3oBalME  OPHTHHAJLHONO
MeTOAA. ‘ : : '

- Cyuieernyiomie npoTHBOpenss OTHOCHTEALHO JHIAMIKH COAEp-

. wanng [IHK y Gakrepnii, BO3MOXKIO, SIBJISIOTCS CJACACTBHEM TOTO,

UTO AAS1 OTMPCACTCHNS ¢C KOJHUECTBA HCHOML3YIOT OPHTHHAJBHLI
-meropt UImnara — Tanuxaysepa. B ¢Bsi3an ¢ 9THM HaMit ¢ TIOMONLBIO
MOAH(UIIPOBANIOrO METORA (PPAKIHOHHPOBANNS HYKJICHHOBLIX Kil-
caor Imuara — Tannxayaepa nayueno conepxanne JJHK y uers-
pex wrammon £, coli na pasmmunnLX craausx pocta n B pasuuix ye-
JIOBHAX KYJLTHBHPOBAHMNS, Sre i ; -

“MATEPHAJL H METO/Lbl HCCIENOBAHHS

B paﬁom HCIO/IL30BANHCh | : ‘ '

' -CACAyIOullie ITaMMbl KHILEUHOMH na-

go:ml L‘:i coli: M; 0-111; B u K 125 met=, Ias KYJILTHBHPOBAHNA
Laﬁ TCPHIL  LIDHMEHSAACh  aOKO30-MunEpasblias cpepa M-9 W
-Oyavon. Kuerki mukyGuposasn npu 37°C p ysnTpaTepMocrate,

agg?m orGupaJm UCPE3 PAIMMMNLIC MPOMEIKYTKH BPCMEHH, YHCAD
. MHH:K B mpoGe NOACUNTHIBAAN B kamepe Topsiena, Kuerkn o7
- MBIBAJI (pH3NOJIOrIYCCKIIM pacrsopom NaCl or mnraTtenbuoil cpejsl

105 .:lgl,\’[‘olllhlo llcllTpll(lly[‘l!pOBau)m mpH 3000 OG/MN.M B TeUCHIe
1l IPOBOAMIN . hpaKINONNPOBANNE NYKACHHOBLIX KHCJIOT MO

. MOH(IIPOBAHOMY Merony imunara — Tannxayaepa.

1
Cuauana c nomomwio opurmmanbioro MeTOJla TIOJyuaJi ABE

~(pakuwin nykacmnonux: Kicsor: AHK n PHK, a satem ¢paKiio

PF

,lél',l,{,(,,n,c,'m:(g:,:f:' AABC uacTi. Omny ua nux nenosp3aopasi ans 0CaK:

wm JTHK Tnecfpcnuoro. onpeacsenus uesnouesnabuapnoii Gpaks
» & JPYTYIO — 151 KosmvecToennoro onpenenenns PHA

'- L‘égﬂg:igﬁlﬁlzlbuylo bpaxuwno JIHK w 1y wacts, kotopyio mped:
KIeAOTHOM un’xl Koamectaeioro onpenesenna PHK, noaseprail
Y THApoausy n 6%-noi XJIOpPHOfT KicnoTe Ha BOAANO

Gane u i

fons Cx:"igl;llcl{lloi} 8"3 (ppaxuuit cnexrpodoromerpiuecki no MCTORY

KACHROBOf xuc‘nord l:lqar:r?gxim" |c onepxanue coorpercrnylouieit 1y
e 1 TpooTomerpe Ch-16. :

Jloonnn;r.?llllxly;(ocs::-olilqa‘”b,'l’Paxl},lm PHK -ncitrpasnaopann NaOH ¥
) mpoGe 96%-nuii sranon ns pacuera na OAM

:

“.o6beM (pakunn asa obbema sranosa. ITocae storo npoGy Buiacp-

- kupaau B reuenne | « npu —8°C. 3arem uentpHpyruposasu npu

7000 06/sun B Teuenne 1 4, HAZOCANOUHYIO KHAKOCTL OTGpachiBa-

Jli, OcafioK, NpexcTanasiomuii co6oit wensoYeaabuasuyio (Gpaxiuio

- AHK, pecycnenunposanu B 6%-1oit xJ0pHOit Kic/oTe, THAPOIH3O-
- BaMil Ha Kumsueit sofsnoit Gane B Teuenne 20 mum W B rHAPOAH-
' 3aT¢ CHECKTPO(POTOMETPHUECKHM MCTOAOM  OMPEAC/SIH COACpKalHe

N ; ‘ ;
OGwee xoanuecrso JHK B.KaeTKe paccunThiBasi- myTeM CyM-

' muposauus JAHK menouenabuabnoit n JHK uenouecrabuabnoi
- {paxunil. . A S ' g

PE3YJIbTATbI H HX OBCY)KAEHHE

Mcenenopanust mokasaan, uto. coaepxanne NHK B knerkax

GaxTepHil B MCpHOA POCTa 1a OAHOMN H TOil JKC MHTATCABLHON cpene

- 3HAYHTEJbIIO KoJelGaeTcsl H MOYKeT AOCTHIATh KOJHYCCTB, AOCTATOYU-

#elx aaa (opmuposanus 2—3—5—8 xpomocom. Onnaxo onpeae-
Jiennoit sapucumoctn copepxmannst IHK or (asu pocta KyabTyphl

‘BLIIBUTB, KaK TpaBHJio, HE YRACTCH. I(Jleﬂm'c'rauuouapuofl (1)831:!

XapakTtepuayiotcst Gosee moctosmubiy coaepxkaniuenm JHK, uem
KJCTKH Jar-aspl 1 9Kcnonenunanbuoit paset pocra. -

B TO e Bpemst pe3y/bTaThl CHCTEMATHUYECCKOrO H3yueHus co-
nepxanus JHK cBumere/bcTBYIOT O TOM, UTO OHO. CYIICCTBCHHDLIM

o6pa3oM 3aBHCHT OT YCJOBHIl KyJabTHBHpOBaHHsS. Kaetkm, KyJabTH-

BHpPyeMble Ha pa3HbIX MHTATCJABHLIX cpelaX, PC3KO OTJAHYAIOTCA NO

" conepxannio JIHK (cm. Ta6anuy). Ha raokoso-munepajbroit cpe-

ae M-9, rae KJAeTKH MMCIOT BpEMst renepauitit B CpeaneM 60 mun,
copepxkamne JHK y mux cocrasaser 6,4—12,3-10-'% 2 na xkaerky,

. wro coorpercrsyer. 1,4—2,7 xpomocombl,, B oranune or 3storo Ha
.o6oramenitoit cpege (L-Gysnbone) BpeMst TeHepauu COKpauaeTes

. no 20 mun, a copepkanne JHK B kierkax- sapbHpyer OT
- 10,0-10-15 2 5o 35,3-10~15 ¢, nau or 2 1o 8 xpomocoM. .

. Taxum o6pa3oM, KyJbTHBHPOBAHHE B YCJOBHAX oCorauiCHHoil-
_ CpeAB NPHBOANT K PE3KOMY BO3PACTANNIO CO/CPIKANMS JHK.

. KonnuecTso xpoMocoM B GakTepHAJLHOI - KAETKE. NPH 9TOM MOXKCT

nocturath 7—8, T. e. coaepxanne JHK y Gaxrepuit smasercs
¢yuxieit yeropuit pocra, Ipi GraronpusaTHLIX AT pocTa ycaosi-
X KAeTKa naxkanaupaer csepxnabuiroutioe xonmuecrso AHK, coor-

BOTCTBYIOWCE TIO BECy HECKOJBLKHM TAIIONANLIM remoMaM (mosm- -
_TEHOMHOCTD' HJIH TIOJNIVIONANOCTD) . ‘

" BMecTe ¢ TeM 1a O0OralleHHON CpPeAe KJACTOUIIl

B YCJOBHSX MHHHMAJALHOI CPefibl. DTO CBIJICTCALCTBYET O TOM, UTO

" Ha L-Gy.ﬂhOHC MPOHCXOAHT nu'rcucml)m(amm BCCX KJICTOUNLIX NPO-

1leccon, TMO3BOJSIONIAs YABORTL GHoMaccy kaeTku 3a Gosce KopoT-

© Kiit cpok, uem na cpepe M-9. Panee npopefeHHLIMIL HCC/ACROBANNSA-

Mi GLiI0 MOKA3ano, UTO cofepKaniue piuGocom y Gaxkrepiii snaser-
' ' | ; SR

UK Y
E. coli ocymecraserca 3a 20 amun, T. €. B TPH pasa GuicTpee, ueM




T IS SRR R T R e R R RN

- ZKHTCABHOCTb K/IETOUHOrO kg
- 3alliH comepKaueiics p HUX Hud

XpoMocoma KoTopoit mmeer Bec oxono 4,5.10-15
’

Conepwanne JHK B xaerax xmwewnoft nanoyxy - }

M3 PasHbIX CTAAHAX W B PasAHUNBIX YCAOBHSX - pocTa, 72-10—18 ,
girn;;c le BoapacT KyabTypuw, mun - ‘
E. coli KYAbTHBHDPOBAHHA 0 - 40 60 100 120 IT'
’ - B I 00
M e 1 Sheal ok TR R 80 — | 9,5 hs.
7,1 - 8)' fpee 850 9'4
L-6yason 13,3 12,3 | 158 10,2 — | 2%
e : s ] 15,6 168|108 -] =
0*1[1 % M'g i ‘ 8;0 o 1 916 — 8)4 8 l :'
i . A | 8,2 = 9,1 _— 6,4 S'i :
L-Gyason 150 |. 22,3 | 13,4 [10,0| — | 2
_ 5 10,0 17,6 13,3 (10,9 — | —
K12S - M9 100 ~ [ 81| =~ 66! 81!
23], = a9l Z | 73| g3
L-Gyason 18,6 | 25,6 | 22,6 | 19,6 [. — | 2*°
: 4 13| 185 ) 256 [19,2]| — | —.
iy 3 . i 7.1 | = 7,6 | —
: L-Gy.won 16,8 | 31,0 | 24,4 | 27,9 v 12-2
y 20,6 333 353 19292 — | —
154 1 19,5 | 14,4 |18,3] — | —

e’ pymKuedt “§ o ' : .
(yukunedt yeaosuit nx pocra [9], a BbIpaXeHne GaKkrepHaabHOro

=
€HOMa ‘H(?CHT ]JaBHOBCPOﬂTHOCTHbm B OTHOLUCHHH OnepoHoB Xapax-

Bui
14 JOKasaHa TaKxKe BO3MOKHOCTE OAHOBpEMEHHOI.

T
paucl(p]xmuxm HECKOMbKHX (BceX) mmelomuxess B kieTke Xpomo-

com [11

Bee' atn sumsipa ' ‘ :
, ennble 3z : :
BO3MOXKHOE 3Hauenne o CPHOCTH HO3BOATIOT OGBACHITS
HAKOIVICHNS MpH GaaronpusiTHbIX YCTIOBHSX.

TPAHCKpUIUUK, npotekaiomei;

€M JJIs1 coKpamennus :
Bpemenu renepa
JIOBHAX pocra. Baarogaps aToMy potlil i

JIOBHIt pocTa yueaa ocoGelr B mony-

: H3 Ba i ' & :
BHAA (npHuumn cTabuansamuy nxgua?“ﬁ_!l;;:?;g(ﬁ gnc),nomm g:oxparlexmﬂ

Takunm
oGpasonm, conepxanne HK y E. coli xfa'HJIOIIIIHa”
LA ]
OLHOH H TOif 7 |
- TOH Ke mutarenbuoj CPEAC cHIbHO Bapbhpyer, oTpaKas
aunn. OGuiee copepxanne JHK

102 Ly T

’

2, MpH . pocTe HA .

CA10BHI pocra. ITpu GaarompuaT- -

‘

‘HBIX YCJIOBHSIX POCTR KJeTKa HAKANJHBAaeT CBEpPXH3GLITONHOE KOMH-
yecrso JIHK, coorsercrsyiomee no pecy HECKOALKIM ramiommibiy
reHoMam, uTo HMCET ompeje/elHOe GHOJOTHYCCKOe 3HaueHne, .
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P.A. Muennunos, B. M i{o.no*rbn. C. A rBapx!'xu , ;
A: T. Tkauenxo. Peaausauus npunnuna o6patibix cps-

3eit B cucreMe ayToMeTaGoAMYCCKOIl Peryasuii pocTa kio-
H0B ‘BHYTPHBHAOBHX mnonyasuwit Escherichia coli . . . .

i P. A Mwenuynos, A. I, TKadenKo. Mpupoaa u nanpan-

JICHIOCTb - BRYTPHINONYASUHOHHBIX CABHTOB B GakTepHalb- |

HBHIX KYJLTYPaxX KAk OTPaelie MCHAOMNXCA YCIOBHI cpe-
Akl o6m‘amm'. SRR e o R L o,

A M. Kop orses, 0. A. 3enunona. Comepxamne 1 spdek-

-THBHOCTb paGorw puGocom n wrammon Escherichia coli
PA3NYAIOWMUXCS, IO AMUHOKHCAOTHOMY KONTPOMIO CHHTE3a
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e
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uun Escherichia coli M-17° . 57 . . - . .0 .
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e U SRR e R

A.'M. Bocenxo, B. C, JloGyuon, B. M. Anomwuwn,

JI. B.ITerpouenxo. MeraGoantu p cpeae oburauns ne-

npepLBHOI KYJALTYpPEl acnoporeHnuX apoxeit Candida .

scotlii s g S e

A M JleGeaunckui, JI. E. l'"nasaqc‘na, A T.Tkauen-
k0. Mopdonoruueckie acnexkts * yeficTaig taxTopa, crH-
Myaupylouiero poct MukpoGuoit nonyasuum . . . . .

O.O. Bepxosnannena O NPHIINHANLHOI. BO3MOMKHOCTH pe-
YTHAU3AUI NHTATCALHKX CPef ¢ NO3NuUN ayromeraGonitue-
CKONl perynauum passurug , . . - !

“ . . . o s .

N

" K.fl.Cokonona, H.H.Baoxuna, A, B.nanuqcn.Oxpl‘l-.
iopMe 1t

TCPHAX " OLICHKH MuKpoGHOLeHO30D g
natoaormn |, . sdve ity

B. I\_L Kanwoxuas, A A, IIIec'ralxona, H. C. ‘ily'punoné.

B. I, Kopo6os. O '
b 0 - U BO3MOMKHOCTH TOPMOHAJLHOFO BO3-
ACiCTPUSA Ha pa3puTHe MHKPOGHBIX nony}l)ﬂulm f e

M.M. Nenokuua C §.5a " '
; uuKanyeckoro” AM® ya goc-’r‘ 11}13:0};?;;‘1:1116‘_2;)3?3;;(111’1'3¢r?em:

"H. A ' ;
A A x(x:u?; K L‘(-)sz ﬁegighigpgg;:umn#oe H3yuenue passutis nonyas-
_ ! -17 na
- MHHUMaJLHOM MuTaTeabuwx cpen:;apnsonanuux o
p, A Muennunosn, B, 1. [

B.K
: Mgls;imlﬁrgn'::;:-: B'ynApén?;xchn e LA
.. PHAABHEIX Kodommit | . . P P Gaxre-
" A JleGeannckup, H. A, o B. T, Wexos.
- 1o 8. Menonvaonanpe tdotomer
~IUICKCHOM anaause pa3sitig 6

' . . . . .
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1(CBOTO 3][11@(1)8.'11”& B MPHPOAHBIX oO4arax c'I-'}lUllﬂﬂ(bTHO-

y KAnMaTHYeCKux 1101130“‘3-1112110501'0 yp.'ma Sy g

"A. A. 06Go pum, WM. B. W s wnna. Bansmme HCKOTOPHX THAPO- '

XHMHYCCKIX (JAKTOPOB Ma POCT M paaMitoxkenuc Gaxrepio-
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" VAIK 676.809.5 _ , |
Peannsauus npmiuuna oGparnnx csaseit B cucreme ayromeraGoanye-

! cKoil peryasuum pocra KAOMOB BHYTPHBILODBIX nonyasiumii E, coll, '
Muennynon P, A, Konoron B. M, BapuxuwcC. ., Tk a-

uenko A I'. eMexannamu ;ncrynmum Fnaunﬂm GakTepuaabnuyx
H :

nonyasuuits. Csepanonck, 1977 (YHLL AH CCCP)..

Hceaeponan poer 153 kaonon mramma M-17 E. coli. Ycranonne-
Ha DLICOKAs cTenclib reTeporeiocT NONyAMUIT No TCMIAM penanka- -

- lmneee couacion n MunuMaabiol cpeae M9, a Takme uetko BBIpa-
KCINAS JaKOHOMEPHOCTL MEKAY TCMIAMH PCIARKALMNI KACHOB 1 BIIs-
HNCM PEryaHpyloumx poct.ayroMerabonnTon. s .

5 Buannena oGpariast aasmncumocts MOMKAY MCXOANOI 'CKOpPOCTLIO |
PENAUKAUNI KAOHOD 1t SKCKPCUMElt WM B cpeny oGHTauMs buAOCHe-
luduueckux ayromeraGoanton, peryastopos pocra. denaercn punog,
ATO MOMyALt MHKPOOPralH3aMOD CTPEMHTCSt K COXpailenitio rerepo-
FCHHOCTH cocTapasmioumux ce .ocoGefi 3a cuer npeanonaraemoit ayro-

- MetaGoaueckoft peryasuy e pasBuTHS, ;

TaGaun 3. GuGnitorp. 6 naas, d

VIIK 576.809.5

Mpnpona u wanpasaennocrs BRYTPRIONYANUHOHNBIX cjmnron B Gag~
i -uépnanbnux KYALTYPAX KaK OTPAMKEHHE MENSIOUMXCH YCaAoBMi cpeast
obutamust, ITwennunon P, A, Tkaueuko A. T, «Mexannamu

peryasiunn pasputia Gakre b '
VT ey KT puam:um nonyasunit>. Cpepasoncxk, 1977

‘Onncant apa paammuhx 1y :
_ YTIt ROCTILKCHHA KYALTYPAMI MaKci-
Maaboft wncachiocTI npu_pasniti Goapumx i Manux};ll]on mrof«y.m-
Ta B MUNHMAAGLHON NeKOppernpyeMof cpene M.9,
TaGanu 2, Han, 1, BuGaworp, 11 waap,

YAK 576.851 : 48

Conepxanne y - apekTunocTs '

C : paGorst’ puGocom t
E:;fg;{llclgrﬁ 'goll, pasanyaonuxes no amnuol:tucnomona{r xlg;::::ﬁz
- + IIDH H3MCHEHHH cKopocTy pocta. Koporsen A, U,

ennosa O, A, «Me
nomyasui», Cncpnnouiilc:";:;)%l; lzg’rlli,ﬁl}'\'f', %‘égg;f.x 6&KTCpl!ﬂJIb}(N¥ b

Toraﬁ’[:lc):;ngg6£c§?§ﬁonmmc conepianus puGocou, COOTHOMICHHA -
Goms v B ok S rell'+ .':;b c';%mrlé?crn HocinTe3a pnGocomamy
' ~ NpH PAsANuUHBIX - cKO b
cGanancuposansoro POCTa, a Takxe npi «shif t-u’;)». I'onasauct: llpr%c:t’;:

Tau .
K.ne('r’l{"c 'nn ;:Lgﬁ;’::-' l:u:l ;:?c[:l%llt::’l’?mp:rmmum conepkanns puGocom .
) Xauuay #
JNero amnapara, npospasionmes B TOM R acouans
’

v HTO  «cini ;
| :mlu lul:;;;:::;i: ";xgicf";tg:a;:l;‘:(i:g:::ln‘gruomcuuu TOTANBLN LI d 60?1%%%’7-1%
oct
TaGauy 3, BuGanorp. 8 nasp : .pnolom oo,

YIK 576.809.5 : 577.158

‘Munamuxa JOMUNCCIEHI : '
AbIXaTenbyy BIX -
ﬁ?;xo Gp:)sx.;uf}“ l?ny;uunu Escherichiq xcol .eglu :'.;)Tl‘:’n o“: a p;ls ngx
- I1, «Mexay i B
nonyasuiis, Coeppnionck, ll"S;’;'!‘/’l‘l( )ﬁﬁ"f«"ﬁ"c%aé'?a')mm ST

H:ly-lc!m ANRaMBKa JIOMHHecly

.

lonyasuny E '
- . €O
Pa3BHTHH B ycaopusix noanouennoft” (MIp I M’,f..','&f,’f.'ﬂ.’.'é";f é‘:::f—r‘::x
xapz.m-epn JIoMuNecHeH-

UHit KACTOK Ma pasibix $asax pasoutis MuKpoGHOM momyasumi B .

JaDHCHMOCTH: OT CPCAW  KyJLTHBHPOBAHNA. YCTaHOBACHO, WTO iaN-
Goabuice KOMMYCCTBO UEHTPOB OKHCANTEABHOR AKTHBHOCTI oTM™evaeTcs

B NCPHOA NOArOTOBKI K/ACTOK K AGACHNIO It Ha (ase SKCMOMCHUMAb-
iy . .

HOTO PA3BNTHA, ‘ j
TaGam, 2. HUaa. 2. BuGauorp, 22 nass.

YK 576.809.52

- AKTHBHOCTD oxcudas ABIXATEAbHOMN ucrih npu nameﬂeuuu'ywonuﬁ pa;i-
‘suts Escherichia coli M-17, KopoGos B, I, Jiesmkun B, M.

«Mexannamu.  peryasunn  passuria GakTepHanbHLX monyAsmuits,
Caepaaonck, 1977 (YHL] AH CCCP). - ‘

Tponeneno uccaenopane aktusiocts a-ramuepopoedar-, HAIH,

@-KeTOr/1yTapat-, NHpynaT-, Manat-, NaKTaT+ N c(xuuunroxcnnaau na
- cpefe MITB n MunimMaabioit raiokoanoit cpene M

M-9-na pasnuix dasax
pasphtis, Jlana XapakTepucTHKa MHTEHCHBHOCTH (DYHKUHONHPOBANHS
OTCALNLIX YY2CTKOB KOHEUHOrO OKHCJCHHA C BhABJAeHHeM HanGoaee

AKTHBHOrO Ha AAHHOM 3Tane NnyTH H3p/JACUCHHA sucpruu..Bunnneua !

HanGoALWAS AKTHBHOCTb O-IIHUCPOBOCHATOKCHAAZK I CYKIHHATOK-
cunasut npu pocte E. coll ma MIIB u mipypaToKCHAA3b, MaIaTOKCH-
Aa3nl, CYKUNHATOKCHAA3M, JAKTATOKCHRAIW Ha cpene M-9 » norapud-
Miueckoit ¢aze. Ormeuen (pa3obHIit nepexoy AKTHBHOCTH HCCJACAOBAN-
nux epmenron, e - 5 :
Ta6auu 2, Han. 1. BuGanorp. 19 nass.

VIK 51751 : 576.800.54 _ .
Maremaruueckas Mofeab AMHAMUKH pocta -Guomaccw ¢aros, Yro fi-

”

yukos I'. A, eMexanusmul peryasming l_Fa:unmm GAKTEPHANBHBIX |

nonyasunii», Ceepanonex, 1977 (YHL AH CCCP). : {
TIpuseaena METONOMOrHS NOCTPOCHHT MATEMATHYECKOR Mopeni

JIHITAMBRN pocTa GuomMacewt (bﬂl‘OB, KOTopas IocTpocna na Gase Mmo- -

JCKynapnmx Mexanuamon cuutesa Geaxa u PHK. Ocymecrnaei Teo-
PCTHYCCKHIT AHAJN3 MaTeMaTHvecKoil Moaenn na dLIBM M-222 aas
Cayuas OAHOPA3OBOro (NEPHORUMECKOro) KYALTHBHPOBANMS GaKTepii

~ COBMecCTHO C© (’I).'.ll‘aMH. IMokazano KayecTBelnoe coBnaacnue TCOpCTH- -

HYCCKHX Pe3YALTATOD € SKCMCPUMCHTAALHLIMI AAHHLIMIL
HMana. 4. Bubanorp. 2 1aas. , )

YIIK 576.800.53

MeraGoantst B cpefie OGHTANNS HEnpepbInHOfi KYJbTYpL . Acnoporen-
uwx apoxcken Candida scoftit. Bocenxo A. M, loG6ynos B. C,,.
Aunomunn B. M, MeTpouenxko JI. B, «<Mexanuamul peryasuus

passutust GakTepuaawunx nonyasunits, Cnepanonck, 1977 (YHIL AH
CC £ & : z

3aTa) HA DBLICJCHHE H HAKOMACHME B KYALTYPAJBLHON IKMAKOCTH
HEACTYHHX OPramiMecKnX Kueaor, cBoGOJHLIX AMHHOKHCAOT i MeKo-
TOPWX JICTKOJICTYWMX _coepunennit apoxxenogoGunimu  rpuGami
Candida scottil pactt Tyayuckan-6. SR : L.
IMpupeaeHE! AANNWE N0 COACPIKAHMIO B KYALTYPAJBHON KUAKOCTH
Monounoir, nbaouuol, ANMONROI, Q-KETOMYTApOBON, 11ABCACBOYKCYC

noit, amrapuofl, ¢ymaponoft xucaor i I8 cBOGOANMX AMHNOKMCIOT. -

.Onsican cnocol nuAeneHun Opl‘allll'l(:CKllK KHCJIOT ¢ NOMOUILbLIO HOHO-

OGMEHILIX CMOA 1t OMPEACACIIT MX MCTOJOM ra3o-XKUAKOCTHOM Xpo-

. , oy
Mato’}'ggﬁm 4. Wna. 1. BuGaworp. 36 nase.

f ”CCJRQ)IOBH.HO BAHARNC HCTOWHHKOD: YIACPOAHOrO NUTAHNA (I‘JIIO'
- KO3K, KCHJIO3LI, CMCCH IJIIOKO3H ¢ KCH/I030it 3 ApeBecHoro ruapoit-

e | el e

—



1

VUK 576.800.4 : 576.800.51

Mopdmnorn-lcckuc acnekTit  aeficrann 4mx‘rojm, ciumynupyxomcro
pocr mikpoGuoi nonyasmmy, Jlebennucknit A, M, Tansaue.
‘sa Jl E, Txaueuro A, I' «MexaumsnoMn  peryssuusd . pasninTitst

Gaxrepunapinax nonyasunfis, Coeppaosex, 1977 (YHIL AH CCCP), :

Pacemorpeno noneienne nonyasuuns B ycaonunx Metaboanueckoil
peryasiitin ¢c paswutist na npuvepe £, coll, nexomn na axra ocy-
uecTnaenus  GuALTPATOM MHKPOONHOR KYALTYPM CTHMYARPYIONULEIO
opexra, Mayueno cyGmukpockonnueckoe cTpociiise KOHTpOALNON i

onurHof. Kyantyp, Yeranonacno, uro acfictae QGuALTPATA, COACPIKA

CI0 KOMIVICKS cTHMYMpyloutiX (JakTopon, BLIPRIKACTCH B l3MEle-
i lc/&m:\uo:uoruuccuoro COCTORHMA NONYANINHI, :
an. 2. BnGanorp. 7 naan,

YK 576.809.33

O npuimnnanunofi nOIMONNOCTH PCYTHANIALMN NHTATEALNLX CPER
€ nosuunit ayromeraGoanueckofi peryasunn passutun, Bepxouau-
wena O, JI eMexaunamu pcr{lmmun paannTitst GakTepHaabiux no-
nyasuifi». Coepanone, 1977 (YHILL AH CCCP).

Ha npumepe uernipex mrammon - naxroGakrepuit 11 1poian -
_beworo - wramma £, coli M-17, npepmnicro u)l')n|.nm|1ppc.,\tu.|:?m::u
AKUAKEX OUTHMUALIMX NHTATCALULX Cpefax (Kauycruas, h{l’c-l. Kil-
ICUNAN NAAOUKN — LONOANNTEALIIO HA Kadeunonoy Gyanone), u3y-
seia .poan cneundivecknx ayromeraGonnron, naKanANBAOULIXCT B
CPCC 1it PAIAMHNLIX STANAX POCTA, ¢ MO DOIMOIKION peyTian-
s msrateaninx cpen. [Tponenena cpammreannas onenxa pas-
BITHS W30~ 1 rereposormuNLX mramMmon Gaxtepufi, aam KOTOPLIX
WA yCTANODACHA NPUNINIAALIAS  NPHFOANOCTI HONTOPHOLO  ic-
noansonauns cpest. Tipeanoaaraetest BOIMOKNOCTL CTRUARDTHIAIIN
cpen .IIO HUTATCALNBIM KOMHONCNTARM, . d l

TaGaun, 2. Bubauorp, 5 naan,

YK 676.809.6

O Kpurepuax ouenxn Mk . '
POGHOENO3OD KHUICHNNKA B HOPME H NATO-
aorum. Coxonona K. S, Baoxuua M. H., hau upue'n Afl B.

eMexamamy ’
- Chepanoncx, | f;’yz";;l”ﬁ' A Iflﬂcl:lgrélls)l) Gakrepuasuiux  nonyasiitiin,

Hpcmomeu MCTOJL conocransens MlleO(llJlOpM. Kuwenka no

1
DLTICACHHLIM ¢ roMommio SLIBM IoRasaTeANM nojuoGust s Gosee

331,?:?11;::‘?;1“g(l):Tclllt’:'c::uxn%mcpn MikpoGiouenoson, Pacuerii ocnona-
Ry ranix TCCTAX, OTPANAIOMUX  KOAKUCCTHENHLIC
i PASIUMIMMX OCAHFATHLX npencTannTeNCh Mipoaoput,
poopranuasmon, C no-.
nanGonee TunmunLf
efl, upnuaTuf B Ka-

Molbio  npeanomeniofi meropu
IKI onpesen
f:(?tfrnn MIKpodopIt Kueningen a;lop’oxﬂnc;‘wr
l(.(.‘l‘lls: granona channceiinsn, : '
Bubanorp, 20 nasy,

YIIK 676800518 . ' ’

O nosmoxuoctn ropm

ONRALIOrO noajeficTny !

::l;tlxn g(::ll)".m!«;mt(i:. l(l (n.vnomunn'n. M, llle“c-:-":'n 4,33::’::"/‘\0 Xm‘,loﬁ.
» &y RopoGon B, I1, «Mexanmapyy peryaniun )ng-

1 aKTe
ﬁl‘lll‘;lI(tl'ccﬁl;l)lil‘rtplllllll-ll.lalx nonyasiwulls, - Coeppionck, 1977 (YHLL

Tlponeneno neenes "

. LoBalte nmstimsg ropao, :

] MOlon 1 ' .
ciua wa pasnurue kyavrypu E, colf M-I?lun Mr lillflwcl:ll::?c;'u:gcpl?okn
108 '

..

cpene M-9, Tlokasana 3annCiMOCTL BPEMCHN CKPWTOrG  PasBTIS,
CKOPOCTI POCTA 3 BLXOA GHOMACCH OT COCTABA CPCALL It KONICHTPA- |
i ropmouton, Hayuena mopdiosorist GakTepuagsLUbX KACTOR no'cra-
JUSM PAIBUTHS KYALTYPI 1A CHIRTCTHUCCKON - CpeAe ¢ TAoKo3oll it
NPI BOBACHCTHIN NA KYALTYPY THPOKCINA 1 Sicymmta. -
TaGuun 2. Haa, 4.-BuOanorp, 19 nasp. . (s

VJIK 576.800.518 i, N,

HurnGupyroumit adhexr uukanueckoro. AM® na pocer Escherichia
coll, Jepokuna M. M, Bapuxun C. fl. «Mexaunamu pcwm-
i paspiTis GakTepuaauinx nouyasuufis, Cnepanonck, 1977 (YHLL
-All CCCP), &N :

OGuapymen unrnGupyomud opdekr u-AM® na poer E. coli.
Jlefictpite IHKAUMECKOrO HykacoTHRa cnewudmuno n He cpsdano ¢
FANKOMITHYECKNM npenpanennes roxodn., Jdpdext w-AME® consan
C HCTOMIINKOM HITAS M NPOSIDASICTCH NPIt HAARUIMY B CPEE KYJbTil-
_DUPOBANKS TMIIOKO3M, FAAAKTOIL I VIAKTO3M, MO OTCYTCTBYCT NpH Ha-
AN TANICPHIA, ; : :

. HMaa, 4, BuGanorp. 17 naan.

YJIK 5676.809.33 ‘ _
Cpannnteanioe nsyuenie pasouritss nonyasuun Escherichla: coll M-17
HA ArAPHIOWAHNLIX HOAHLIX 3 MENNMAALIOI numrc.-lmg.ux cpenax.
Coxoaona . A eMexuuuamet peryssiutil paisutis GakTepuans-
uBX nonyasiits, Coepauonex, 1977 (YHLL l\ll CCCP).

[peacTanicnst PEIYALTATH  HIYHCIMS  PAIBHTIN nonyastuit

E. coli M<17 na arapuaongliisX nOANNX (MsICO-NCNTOUNOM —arape,

cenexmipioft cpene o), A TaKKe MIHIMAABHON  CHNTCTHUCCRORN

. cpesie M-9, Busnrcnut onpesienctiiibie (a3onhic: InKONOMEPIOCTI 13-

MCHCHNSL BEANUMHL KOAOUNA 110 MEpe MX POCTa i PA3BHTIL, Ouncae
B SRANNTEILILE PASANUILL TCMIOB POCTA H PAIMUOIKCHI Koaouid
D PAsIBX cpesax, l&pmmn. cooTBETCTBYIONAR Nponenty KuanecnocoG-
HuIX ocoﬁcn}l, HMEET BOMMOOGPASNM{t XAPAKTEP, MAKCHMYML KoAandc-
CTHA IKUBLX 0co6ell COBNAAAIOT ¢ MAKCHMYMAMIt OGIICro KoAMHeCTuA,
KJICTOK, : . 7

IMoayuennuie jARWNLE YTOMISIOT U ACTAINNPYIOT Nauml npea-
cranacnnsi 06 ocoGennocTaX pasnuTHa  GAKTEPHAALULIX Kosounil 1a
_ PAOULIX THTATEALILX CPCNX. TIpepaoskemibie TCCTH MOTYT OKA3aTheR
HOACIMHIMIE JLIS NBYNCHISE ETCPOreNtocTi GAKTCPHAJLILIX HOTLYi-
W N0 ANAZNINPYEMBIM IPUINAKAM H MPIL NPOBCACHIE KAOKAJLIO:
COACKILMONILIX HCCae OB, Rl

Haa, 1. BuGanorp. 9 nase.

YIK 57A--567(078) L :
( " h=
MpuGop AAS JUINTEALIOrG YHPABANCMOTO BLIPAUIMIARNIS Gaxtepuan
m,llx x(gnomm. Muwennnnon P, A, lexonnon B, [, Fann-
mun I A, Kopoaen B K, JleGemuckui A U, <ngu-
WHAMBL PEFYIIUG PAIBNTIE  GaKTePHANLILIN nonyanunfle, .- Coepa-

nonek, 1977 (YHLL All CCCP).

. Ilpennaraeres npuGop st ante
DA H30ANPOBANNLX GAKTEPHAALILIX

wienke. 3 ociony KoucT ‘
- GMILOLON BT ¥l NPOTONNOrO  NOCTYIACHIN NHTATCABLULIX  Cpefl.

Yupanacue PocTOM KOJAOMIL OCYuLeCTRMCTCH peryasiielt  cocrana
FA30N0R CPEA WA DBCJLCHNC

npanacnnoro saeficrais,
Haa. 3, BuGaorp. 3 1aaw,

JILIOTO YNPABJAACMOro BLpauLi-
ROAONE 1A noAyRpoRNUICMOfi:

108-

pyxilie npréoOpa NOJOWENN NP OTD=

M I BUTATCALUYIO CPCRY peuecrn na- -




YIK 57A457(078)

A choas:’;onuhe"(borouerpmecxoro Merofa B KOMMJCKCHOM aHajm3e

" pasBHTHA GaKTepHaAbHBIX Konommit. JleGemmnucKui A, H., Co-

" xoaoBa H. A, lllexosnos B. IT. eMexannsms peryasuun )};aa- A

BUTH  GaKTepHaibuWX . nonyasumi>. Csepanosek, . 1977 %
AH CCCP). - 5 eN:

* IMponapenena ueiiTpahepnas KHHOCHEMKa pasBHBAIOWENic KOJIO-

»

uui E, coli. ®ororpaduueckoe n3obpaxienie KOJOHHI noasepruyro -

. poTomerpHYecKOMY anaansy. JTlapannensHo - nponssoaninch H3Mepe-
-HHR KOJIOHAN, noAcyer Koamuectpa MHKDOOPraHH3MOB M ONpejeseHne
-TIpOUCHTA KN3HECTIOCOGHHX ocoGeit. PesyasraTsl dotoMerprucckoro
AHANN3A COOTBETCTBYIOT AAHHEIM, MOMYUEHHBIM O0LIENPHHATHIME Me-
TOAMKaMK. - o i TR

Han, 2. BuGanorp. 1 nass.

r

- VIIK 576.851.71 :

:l‘pr_eporeuuocn NONYAAUHN ;PHKKETCHI Mposauexa u ee CeNeKIHOH~
JHbil awaams. Tlewepkuua' C. A, Jo6n MoBa I, H. «<Mexanna- -
‘Mbl DETYASIUHE Pa3BHTHS GaxTepHanbuix nonynsumiis, Coepanosck,

1977 (YHL AH CCCP).

Tpeacrasaenst pesyavraru. H3YUCHHS TeTepPOreHHOCTH - AHYHOf "

KYJAbTYPH PUKKeTCHit Tlpobauexa (mramy Bpeitnab) n-cenexuwmy we-

KOTOPHX KNOHOB nyTem TIOCACROBATENbHBIX Maccameii pHKKeTCHTt Ha

“MHGPUANKIOBOM JHHMK <KpOMHUBIX> HacekoMulX. ITonyyeno. neckoabko

- KIOHOB pHKKeTCHIt cO cnenyiommy MapKepau: 1) BucoKoBHpya :
X10i08 pi MH: : eHT-
lie” 1ast- puwedi, oGycrosausaiouge Panuion ruGenn nacexguux ¢

ABACHUAMH TeMOMMTHYeCKON HMOHGRI H_HHpexunonn -
CKHX CBUHOK, Geanx Mulmefi xypmmx’suﬁpxguol;; 2) ggnﬁﬁgmﬁﬁe
"MOHHKEHH O BHPYJCHTHOCTLIO ANsi Bweft (Bu3piBalOT ruGenb nepenoc-

- UHKa B mo3auHe cpoku Ges reuomnnqecxoff'xm6:|6umm) H HeTOK-
CHIHEE s naGopatopbix KHBOTHBIX; 3) ycroitunpbie K Y Jayuam
' HenHpeKuHoske ang KYPHILIX 5MGpHONOB; 4) Tepmoycrofuiine

-PHKKETCHH ¢ nowumKeHmby NOTeHUHANOM pa3p;
, ) 1
- BuGauorp. 6 nasp, - e » ‘v“nm B TepeHocunKe,

PAK SRSSS i oo NG WA

Kaemesoro suuedanura ‘g NPHPORHLIX o
. | yarax
:zt:am}gﬂ;;ecxux O30  3anapmorg Ypana, Craponyé-
‘Ga”ea - Annaesa B. M. «Mexaunamy Perynaunn pasputus’
“OaKTePHANLHEX nONyARNIL>, Caepanoncx, 1977 (YHLI AH CCCP)

“Crenana nonsitka nop ' xapa " )

YIHTL Xapaktepuetnky m yca
x.nelGucnoro sultedanura, conoctasg . o%uergﬁ::?:r mégy}c .
- ocobennocty ¢ naunmaqsmo-xnnuamqecxoﬁ xa 3 T gy
roB. Jlna Buapaenng ‘BHpyca
~6nonpoba ma Genpix MHlax W peakyng remar
ICHHEIX. WTAMMOB mayweny caenyomue Gy,
"MRIEKC HHBa3HBHOCTH g Gennx Muimeq
’

Iun npn nosmumennpix TeMnepar
* Veranonaeno, uro ol Bg ggax- UnTONaTHYeCcKay 2KTHBHOCTb,

JKEHHOI reMarraloTHIpyioued; ax'm::gm o0 Shltedaira ¢ pupa-

TIOX30HBI LIHPOKOMCTBely 0:XBoftix necC;:lq. NpeoGaananu 5- oyarax
; Bnﬁmwrp. 11 .nazss, ARy re & ¢

C 10

AL

PA3AuuHBIX nanpwadgr--

i, cnocoGHocty x penpoayk-

'
i
)

P ——

-

s A

. OGmee copmepxanne  JHK ‘B Kaerkax

YIK 577472 . a } i
Bansinne HEKOTOPLIX FHAPOXHMHYCCKHX thakropos ma poct M. pasmuo-
XeHue OaKTepHodAOps! IPYHTOBLIX BOX B paitone Yumckoro naaro.
OGopun A. A, Ubwuna H. B. «Mexannamu peryasumuy passu-
T GaKTepHanbubIx nonyasuniis. Ceepanosck, 1977 (YHLLAH CCCP).

*"Hcenenopano pansimie HEKOTOPHIX TIHAPOXHMIUtCCKHX - GaKTOpOB 5

Ha H3MEHEeHHE COCTapa BOXOPACTBOPCHHBIX Ta30B I Gaxrepnodaoput
TPYHTOBLIX BOA B pailone Y¢umckoro naaro, .~ . -
. TaGmuu 1. Haa 1. BuGauorp. 2 uass. A ol

YIK 576.851 : 48 e 2 L e
OGvbem renoma u peficTeutensnoe conepxanne JHK y KHICUHOMR na-
aouku. Koporsaes A H, Kpoauuenxo T..II. «Mexanuammu -
peryziauui pa3suTis Gaktepnajbubix nonyasunits, CBEpAnOBCK, 1977
(YHLL AH CCCP). ' il ; : ‘
IMokasawo,” 9T0 AeficTBHTEABLHOE coaepKanie JHK p xnerkax
KHIWIEYHOM MaJOuKM, 00BeM reHOMa KOTOPOf COCTAaBASET B CPEAHEM: -
4,5-10~5 2, npn pocte Ha ORMOIT H TOR Xe MUTATeaAbHOR Cpexe CH.’Ilb-.
HO BapbHpYeT, OTpaxas HHTEHCHBHOCTD EJ)OH&CCOB penanxkaunn JHK.

it : OBHSIX pOCTa KJeTKa Ha-
CJIOBHIT. pocTa, M APH GJIAaronpHATHHIX YCI ‘
l)\"anmmaer cne'pxua biToyHoe KoJmuectBo JHK{ :coorsercrsyromee ;

© . mo pecy meckoabkuM (3—5—8) ranmommnbiv rewomay. Buickasamo

it cMHeA cpepxnaGurounoro Ma-
NPEANoNOKeHne, YTO GHOMOrHYCCKHA CMBIC, _ ). W
Kgnnemm’ JIHK' COCTONT B CO3MaHHI HEOGXOJHMBIX NPEANOCLIIOK 1}1;':;
COKPALLCHNS_BPEMCHI refepauii Npi KyAbTHBHPOBARRH .B yCAOBH ot
oforauieHHolt Cpeasl. ; ‘ ; d ?

-. TaGanu 1. B;IGmxorp. l! Hazs.

‘e

coli siBasercss - pyHKumeir -



MEXAHH3MbI
PEFYASLHH PA3BHTHS
 BAKTEPHAJIBHBIX MONYASRNA

Tpyar HucTutyTa 350aorum .
pacTensit H XKMBOTHLX, Bun, 104

Yreepxdeno x nevaru
PedakiiuoRno-u3dareALckuMm coseTom
Ypasvckozo nayunozo yewtpa AH CCCP

Peaaxropu . K. H. Vimakosa, H. W. I'iagkux -
O6aoxka xyaoxuuka M., H. Tapunosa
Texun. penakrop H. P, PaGunosuu
Koppexroput T H. Jlo6auenxo,
B, B. Beaoycona ;

PHCO VHIL N» 729/815—21(77), Caano B na-

Gop 20/V 1976 r. HC 12003. Toamucaio -

K neuati 5/1 1977 1. dopmar G0OX90!/,,.

Yea-new. a, 7. Ya.-usn. a. 8,8..Tupax 1000,
3axa3’ 335, llena 88 k.

PHCO VYHHU AH CCCP, r. Cpe 0BCK,
TCIT — 169, Iepoomadckasn, Q?M e

Tunorpadgms nan-pa « PaabCKHA paGosnils, -
r. Coepaaonck, np. Jlenwuna, 49.






