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Mexannimsl ASUNN  PAIBHTHS
nonyasumi. g’ crareit. Ceepanosck, | (YHLL
AH CCCP).

B cOopHHKe CHCTEMATHIHPOBAHMW MATEPHAAW O
HAANGMH B GAKTEPHAABHMX NOMYARUHNX CcBOEOGpas-
WHX M MAJOHIYNCHHHX SACMEHTOB CaMOPEryasiuH,

aeficTaie KOTOPHIX eTcst B NPOAYKUHH M ONoC-
peAOBAHHOM BAMAHHH  MHKPOOHBLIX
MeTaGoaHTOB HA TEMIW PENIHKALNH, CKOPOCTh POCTa,
Buxoa Ouomaccs M GaxTopsl MHKPOIBOIIO-
WHOHHOrO mnpouecca. o ocoGennocTn Ta-

KOR PEryAsiitMl Ha XHAKHX W NJIOTHHX NHTATEAbHHX
cpenax. [lpeacrasaens Aanwsie 0 $a3’opoM Xapak-
Tepe H3MEHeHHs MeTaGOAMYECKHX NpOoUeccoB TNpH

MHKpOOHEX nonyasumit. Yacte uccaeaosa-
WUl nocesmena pas3paGoTKe KJAOHANLHO-CENEKUHOH-
HOTO AHAAN3A CTPYKTYPH GakTepHaibHbix coobuiects
M SKOJOTHYECKOMY MOJEJAHPOBAHHIO NOMYJASUHOHHBIX
CABHIOB NPH OTHOCHTEALHO CTAGHABLHBIX H MeHSI0-
UHXCH YCAOBHSAX PAa3BUTHA.

IMokasana BOIMOKHOCTL BO3AENCTBHA HA Pa3si-
THe GaKTepHAALHBIX KyabTyp umkanseckoro AM® u
HexkoTopuix ropmonos. [peanoxens HOBhe MeTOAb
06beXTHBHOM OUEHKH XapakTepa MHKPOOHOUEHO30B C
COMOCTaBACHHEM TNOKasa noxobus wa IBM,
CO3AHNSA MATEMATHYECKON MOAEAHM JAHHAMMKH pocTa
Guomacc $aros, OpHrHHaAbHBE CnOcOOH KyJAbTHBH-
POBAHHA HA NJAEHKAX, ONTHYECKON PpEerHcTpaunu W
(OTOMETPHYECKOrO aHAAH3A PA3BHTHA KOJOHMA Ha
NAOTHBIX NHTATEABHMX Cpeiax.

Marepuaan cOOpHHKA NPEACTABARIOT HHTEpeC
aas Guoaoros, MHKpoOGHOIOroB, 5KOJ0r0B, FeHETHKOB
H CHCUHAANCTOB MHKPOGHOMOrHYECKOr0 NPOH3IBOACTBA.

Orsercraen
C. C Uisapu, B. M. KopoGos
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P. A. NIWVEHHYHOB, B. M. KOJIOTOB,
C. 1. BAPHXHH, A. I. TKAYEHKO

PEAJIM3ALLMSA NMPHHILHNA OBPATHbBIX CBA3ER
B CHCTEME AYTOMETABOJIHYECKON PETYJIAULHH
POCTA KJIOHOB BHYTPHBHOBBIX NONYJIAUHA
ESCHERICHIA COLI

«[lonyasiuns — 3T0 3NeMeHTapHas rPynnHPOBKAa OPranH3IMOB
onpejeseHHOro Buia, o6aalaiomas BceMH HeOOXOAHMBIMH YCJOBHA-
MH AAS NOMIEPKAHHA YHCAEHHOCTH HeOG03PHMO JIHTeAbHOE Bpe-
Mf B NOCTOSHHO MEHSIOUMXCA YCJAOBHSX CpeAnl, 310 (popma cyuie-
CTBOBAHMS BHAA, NepBas HAJOPraHM3MeHHas CHCTEMa HHTErpaiHu
KH3HH, Aeaalonias A060f BHA OPraHH3MOB NOTEHUHAJbHO (HO, KO-
HeYHO, He peaabHo) GeccmepTHmM..» [1]. Jro onperesenne nomy-
AAUHH NPH3HAHO MHOTHMH OTEYECTBEHHLIMH M sapyGexuniMu Guo-
norami. MCXols M3 HEero, MOXHO YTBEpPXKAaTh, YTO NONYJAUHOHHBI
MOAXOA K MOHHMAHHIO XH3HH H SBOJIOUHH OPraHH3MOB Ha BCeX
CTYNeHsAX HX OPraHH3allM¥ SABJSETCH COBPEMEHHHIM, NEPCneKTHBHLIM
M elMHCTBeHHO BepHuiM. Hcnoab3oBamme 3TOro noaxoiaa K uccae-
JOBAHHIO MHKPOOPraHH3MOB NpEANOJIaraeT HajiWyHe y HHX CBOeOD-
pasHux (OpM cBA3elt M 3JEMEHTOB OPraHH3aUMH NOMYANUHOHHBIX
CHCTEM.

[MpUMEHHTEALHO K CAMOPEryJsiuiH HYHCACHHOCTH MHKPOGHO#
NONYASIHK €3TO TAaKOe ee KauecTBO, KOTOpoe CnocofeTsyeT ONTH-
MaJbLHOMY THNY CAMOBOCIPOH3BEACHHS, MHHHMH3HPYA ero npH
ONACHOCTH MepeHaceNeHns W yBeJHYHBAs NMPH yrpose pe3koro najie-
Hus wncaennocth» [2]. B nocratouno anexsatnnix onwtax P. A. [Twe-
HHuHOBa H Ap. [3] Onbaa caenana nonuTKa PacmpocTpaHHTL obuine
NOJOXKeHHs ayTOMeTaGoAHYecKOl Peryasiilii YHCJAEHHOCTH nony.as-
unii, cpopmyanposannnie C. C. Ilisapuem [1], na Mup oanoxaerou-
HBIX MHKPOOpPranuaMos. B0 ycTaHOBAEHO, 4TO Pa3BHTHE BHYTPH-
suaoBuX monyasuui E. coli B KOHTpoaHpYyeMO# Kopperupyemo
cHHTeTHYeCKOR cpese M-9 composoxjaercs NpoOAyKiHed, SKCKpe-
uHeii W HaxKonJeHWeM B cpene OOHTAHHA ABYX NOCAEAOBATEALHO
MEHSIOULHXCA THNOB ayToMeTaboJHTOB, CrelnHIeCKH CTHMYAHPYIO-
UHX W OrpaHHYHBAIOUIHX PA3BHTHE MHKPOOPraHH3IMOB M HaKonae-
une GuomMaccs B Kyabrypax [4, 5). Buckasano npeanosoxeunse, 4to
HaJWYHe CHCTEMHOM PeryJasiiH TEeMNoB pOCTa H PenaHKaUHH JA0JXK-
HO NPEANOAAraTh JAOCTATOYHO WHPOKYIO reTePOreHHOCTh NOMyAsuHi



.ﬂ- aHATHIHPYEMOMY NpH3HAKY, 2 TaKKe peaTH3aumIo Memg '

el Aa% TOMYASWMH B UEAOM H Y

yeMBiX PeryisiTOpoB pocta mo mpHHIHTY o6paTHBIX CBS

pantos. B macrosuiefi crarthbe NpHBOMATCH SKCNEePHMEHTAIbHbIE
fanKse, NOATBEPKAAIOUIHE BHBHHYTOE HaMH ofiee NoJOKeHHe,

1%

MATEPHAJI W METOJIbI HCCJAENOBAHHSA

B onslTax HCnoAb3OBajAM TP

THBHpYeMble
HoM OyaboHe myTeM eXKeAHEBHHLIX NEpeceBoB. YyuTeiBasi BHpaXKeH-
HYIO CTaAHAHOCTb pa3s MHKPOOHHX KYJIbTYP, BO3MOXKHOE BJIHS-

HHe (assl PocTa Ha (QHIMOAOTHIO MOMYISIHH M TEMI ee penJiHKa- 4

WM MpPH MepeceBax Ha CBeXHe Cpeibl, GHaH NPOBEAEHL npeaBap-
TeJAbHBE ONMHTH C 3aCeBOM KYJbTYP PasHOro «Bospacra» B CTaH-.
AApTHYIO CHHTeTHuecKylo cpexy M-9 u KyabTypasibhbie GuabTpar,
cojlepIKalIHe CTHMYAHPYIOlLHE ayToMeTaboNHTH B OAHHAKOBOH KOH-
IeHTPALHH.

OnuTHBe KyJALTYPH PAsHOrO «BO3pacTa» TOTOBHJIH cnenylo-"t-'

muM oGpasom. ITponssoactsennyio Kyastypy E. coli staronnoro
mramMa M-17 3aceBann B KOHUEHTpaumu 25 MAK/MA B MscoO-men-
Tonnmft Gyavon M MEKyGuposasu mnpu 37°C, mepHojHYecKH nome-
wnsas. Yepes Kaxase TPH uaca B TeueHHe CYTOK, HJH Ha BCeX
OCHOBRHIX 3Tanax pocra (amanrtaunuu, $pasax NOJOKHTEJNLHOTO YCKO-
pennsi, JorapudMuueckofi, OTPHIATEALHOrO YCKOPEHHs, CTallHOHap-

H MOCTENeHHOr0 OTMHPAHHS) NPOBOJMJAH BHIEMKH OGpasilos.
Muxpobrnie KAeTKH OTAeAAAH UeHTPHPYrHpOBAHHEM M 3aceBajn B

cBexyio cpeay M-9 u B panee nosyduenHbie «CTHMY/HpYyouHe» Ges- E

MHKpOGHBle GHALTPATH, A0BOAA A0 KOHmentpaumu 15 man/ma. Bee
npo6u wukyGuposaau npn 37°C. Beictpory passuTHa H CTeneHb
HaKonJeHns GHOMACCH KOHTPOJAHPOBAJH NPAMBIM NOJACYETOM KJje-
TOK K BOCbMOMY 4acy KyaAbTHBHpOBaHHA. CTenenb CTHMYJASAIHH BHI-
paxaan uepes unnexc crumyasuun (MC), npeacrasasiomnit yacr-
HOe OT JeJeHHA KOJHYECTBA KJeTOK, BHIPOCIIHX K BOCbMOMY 4acy

B CCTHMYAHDYIOMHX» (QHABTPATAX, HA MX KOJHYECTBO B KOHTpOJE
(cpena M-9). Pesyabrari naGmonennit GuLIN CAeTyIOUIAMH: 4

.09‘::. “RIIMI.C
KyasTypH, 4 pocra, n:q.-: 2
3 348 2,2
6 395 1,73
9 239 2,28
12 525 1,25
15 382 1,2
18 575 1,25
2 B
1,5
2z 307 1,2

OTACABHBX COCTABISIONIHX €e

Hble H CMellaHHbie mno re-' .1

HoQOHY NPOH3BOACTBEHHBIE KYAbTYPH L. coli mramma M-17, kyap-
#o B Xuakofi cpeae M-9 u msco-menToM-

M3 ananu3a noJydYeHHHIX AAHHBIX MOXHO ClenaTh caeayioulne
BLIBOJBI:

1. Kak npasnjio, <«BO3pacT» saceBaeMofi KyabTypu Ooabme
BJAMSJ HA TEMN PENHKAHH B NepBbie NepHOAL pasBHTHA H B MEHb-
wed llege onpeAeAs i CTeneHb ee KOHEYHOro MaKCHMaJbHOro HaKom-
nenns. Tem He Menee GOabluee HaKonJenne GHOMACCH 1aBajn 3ace-
paeMpie KyabTypnl 12—18-yacoBoro «Bospactax».

2. 3aperucTpupobannas Oéablias CTeneHb CTHMYJAAUHH ayTO-
MeTabONHTAMH «MONOALX» (3—9-9acOBHIX) KyJAbTYp, OYEBHIHO,
CBA3aHa CO 3HAYHTEJABHON HX reTepOoreHHOCTHIO H MNOCAELYIOULHM
CHIJKGHHEM ©e 3a CYeT NMPEeBANHPYIOULEro Pa3BHTHA MpoToTPodos,
pauGonee NPHCNOCOGJNEHHBIX K POCTYy HAa MHHHMAJbHBIX IIIOKO30-
COMeBHLIX Cpeaax.

Jlas panbHefimero KJAOHAABHOrO aHAJAH3a CTPYKTYPH NONYJASAIMH
ee 3aCeBAJN HA MJOTHHE BAPHAHTH nHTaTeabHbix cpel. Koaomuu
(NOTOMKH H30JHPOBAHHBIX KJETOK) BHpAUlHBAAH NpH 37°C B Teye-
HHe ABYX CYTOK, H30JHPOBAHHO JeXalilHe KOJOHHH CHHMAJH C mo-
BEPXHOCTH CPeibl H pPecycneHaupoBaii B (HIHOJOTHYECKOM COJE-
poM pacrsope. Ilocae moacuera KAeTOK MeTOAOM (hasoBoro KOHT-
pacTa MaTepHa] 3aceBajH Bceria B paBHOM KOHUEHTPAIHH
(15 man/ma) B cBexywo cpery M-9 u HHKYOHpOBaJH NPH OAHHAKO-
soft Temneparype (37°C). Haxomaennme GHOMacchi BO BCEX ONWTAX
onpeieasaH Ha BOCbMOM 4acy KyJbTHBHDOBaHHA (8 wactn mabaio-
ReRHil — NPAMBIM NOJACYETOM KJAETOK ¢ NOMOMLbI0 (a30BO-KOHTPACT-
HOMi MHKDOCKONHH, B OCTaAbHbIX — HE(DEJOMETPHUECKHM METOIOM,
¢ MOCAEAYIOUIAM pacyeToM KOHIEHTpAuHH KJAETOK no Kaau6GpoBoy-
HOMY rpaduky).

[Ipn uccAeAOBAHHH BJAHAHHS SKCTPAUENTIOASPHBIX ayromeraGo-
AWTOB HA MapaMeTphl Pa3BHTHS MONYJALHH COAEPMKAIULHE HX KyJb-
TypaabHble XKHAKOCTH NOAYYaAH myTeM QHALTPAUHH 3-, 8- u 24-ua-
COBHIX KYJbTYp HCXOAHOro mTaMmma E. coli 8 cpene M-9 uepes
Gakrepuaapunie cseun ®-7 ¢ peanmunnoft nop 1,2 npu OTPHUATEAD-
HOM nasaenus, pashom 100—150 s pr. cr. [las noayuenns cono-
CTABAMBIX PE3yJbTATOB KJIOHOBLIE BAPHAHTH 3aceBanH B duanTpa-
TH W CBEXYI0 cpely M-9 OJHOBpeMEeHHO W HHKYGHPOBaJH MO HACH-
THYHOH METO/HKe.

Haapuefimee na6aoaenne 32 ONBITHBIMH H KOHTPOJAbHLIMH KYyJb-
TypaMH NPOBOAKJIH NapannebHO.

V 4acTH KJIOHOB ¢ Pa3HYHBLIM TEMIIOM pPEeNnIHKAUHH HCCJAE10Ba-
AW BHPAKEHHOCTb SKCKPENHH B Cpely OGHTaHHA SKCTPAUENTIONAP-
HBX MeTaGOAHTOB — peryasTopos pocra. Jlas sToro HX OAHO-
BPEMEeHHO 3aceBajH B CBEXYIO Cpeay M-9 u B cCpaBHHBaeMbIX ONb-
Tax H3y4YaJW BAMSHHE QHALTPATOB 3-9acoBLIX KyJAbTYp HA pasBHTHE
B HHX ennnofi wnAMKaTopHOf KyabTypsl E. coli Hcxoaworo wramma
M-17. ¥V wacTH KJOHOB, H3MEHHBUIHX B Mpouecce naccaxef Temmn
PenAMKAIHN, TAKHE HCCJACJOBAHHS NPOBOAKJH NOBTOPHO NO HAEH-
THYHOMI METOAMKE M MOJYYeHHBIE Pe3yJAbTaThl COMOCTaBAAAH C HX
nepBoHauyanbHOM XapaKTepHCTHKOM.
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PE3YAILTATH W HX OBCY)KAEHHE

Tewmn penAHKALHH M WYBCTBHTEABHOCTb KJAOHOBHX BAPHAHTOR

K mneicg:ln HaKanauBamoWuxcs B e peryaiaTOpHHX ayTo-
MeTa6oaHTOB ObAM HCCAAOBaHH Ha 153 KAOHAX CeMH BHYTPHBH-
aosbix nonyasuuit E. coli mramma M-17. Pesyabrathi 1o Bcedt rpyn-
TaGawna | 1€ MPHBELCHH B Taba. 1, a on-

HOrO W3 XapakTepHbix HaGmone-

W y unit — B Taba. 2. 5
W AHMHTHPYIOULMX meTaboaHTOB Oraeaphble HaGJIOACHHS, KAK
K BOCHMOMY 4acy passuTHs H BCE ONBITH B IEJOM, NO3BOJH-
r AW YCTAHOBHTb BHICOKYIO CTeNeHb
Kaouos 10 8A-| seomes- [eTepOreHHOCTH COYJEHOB BHY-
ey ) s 02 P tpusnaoBbX monyasunit E. coli
sanfos 0 TeMNaM HX pelJIHKauHil B MH-
uumaabhoit cpeae M-9. B uccae-
1 ig': :g'ggr AOBAHHBIX NOMYAAUHAX NPH Bpe-
100—150 3 |Heonp|—3.5| MEHH resHepauuu B cpeie M9 or
150—200 6 | +2,3}-3.7| 2 mo 30 « makonaenwe Guomac- -
200—250 5 | +2,1/-5,2| cu K BOCbMOMY 4acy pPasBHTHA
e %1118 35| coomserctaenno KoaeGasoch or
T : 17,5 no 398 man/ma. Cocranaen-

it no gopmyae Crepuxkeca [6]
BAPHAUMOHHBI PSA 3HAUEHHiI KOHUEHTpalWii ¢ HHTEPBAJOM B
50 smam/mMa noKasaa CAeAylOUlHe YHCAEHHBIE pacnpefie/leHHs KJIOHOB
no rpynnam B npeaeaax or 0—50 10 400 man/sa: 63, 50, 3, 16, 10, 5.
Mpuscaentbie unps He YKAAALIBAIOTCA B FapMOHHYHbIA P 3Haue-
HAll, PABHOMEPHO PAcTpele]AIOUHXCA BOKPYr CpelHeil BeJHUHHBI,
a ABAAIOTCA PAAOM HHCXOASULHX BEAHYHH C BBHICOKOW CTENeHblo pas-

Bmecte ¢ TeM BbIfiBJeHA WYETKO BHIpaXeHHas 3aKOHOMep-
HOCTb MEXK1y TeMNaMH penjHKaluil KJAOHOB H BJAHAHHEM peryis-
pywounx poct meraboantos. OHa 3aKA0YaeTcs B TOM, YTO KJOHH
C HH3KHMM HCXOAHBIMH TEMIaMH PeNaHKAaUMH 3HaunTeabHo (B 5,2—
5,6 pasza) yBeaHunBasH €ro noa BAHAHHEM CTHMYJAHPYIOULHX H HHY-
ToXHO Majao (8 0,99—23 pasa) orpanHuMBajAH CKOPOCTH poOCTa
N01 BAHAHHEM BHAOCTEUHPHYECKHX JHMHTHPYIOUIHX MeTaGOJHTOB.
H naobopor, BHCOKHE HCXOAHBIE TeMNbl PA3BHTHA OTAEAbHBIX KJO-
HOB BCEraa CONPOBOXKAAAMCH OveHb caaGoit (1,2—1,5) peaxkuned
Ha CTHMYJAHpYyOUWlHEe (QHABTPATH H Pe3KO BHIPAXKEHHON 4YYBCTBH-
TeabHocTbio  (56—7,2) K BHAOCTEUHPHYECKHM JHMHTHPYIOULHM
cyberparam.

lMoasipras HanpaBAeHHOCTb CBA3H TEMNOB PENIHKALHH C YyBCT-
BHTEJLHOCTBIO K peryaupyiouum ayromeraGoauram B obuiem cO-
XpaHfjach M NMPH naccaxax Hccaenyembix Kaowos E. coli. B Tex
Ke Cayyasx, KOria Temn penJHKaUHH NacCHpPyeMbiX KJAOHOB BO3-
pacTan, OHH CTAHOBHJAMCL MeHee YYBCTBHTEAbHBIMH K JeHCTBHIO
BHAOCTICUNDHYECKHX CTHMYAHPYIOIHX ayToMmeraGoautos u Goaee

TaGanuna 2

Haxonsenwe KIOHOBSIX BAPHAHTOB (MAK/MA) H HX Y K aeficTemo
(HJ1) meraGoautos

BHAOCTICUHPHISCKHX CTHMYAHPYIOULHX ("c) "
BHYTPHBHAOBOR nonyasumu E. coli K BOCHMOMY 9acy PasBHTHS
» Poct Pocr 8 cTumy- Pocr 8 anmn-
- AU py0OUIEeM HCe THPYIOULEM g
Kaoma » cpege M-9 < 0'&57?"0 Ha
12 25,0 220,0 +8,8 18,7 -1,3
4 25,0 252,5 +410,1 20,0 —1,25
7 35,5 41,6 +1,2 15,6 —-2,3
8 35,0 180,0 +5,1 25,0 —1,4
15 155,0 395,0 +2,5 40,0 —-3,9
1 162,0 380,0 +2,3 40,0 —4,5
13 175,0 340,0 +1,9 59,0 —-2,9
14 190,0 362,0 +1,9 37,5 —5,1
10 213,0 380,0 +1,8 46,5 —4.,5
9 226,0 390,0 +1,7 38,7 —5,9
2 270,0 340,0 +1,2 51,4 -—5,2
5 278,0 438,0 +1,6 44,2 )
1l 293,0 490,0 +1,4 57,5 —5,1
3 292,0 470,0 +1,6 50,7 —-5,7
6 385,0 362,0 -—I1,1 37,5 —9,6
* UC (MJ1) — aflechs M Zanee MHACKCH CTHMYAAUME (AHMHTALMN) — SaCTHOe OT Jede-
HHS MAKCHMAALHOR KOMUEHTPALMN MHKPOOPraMMIMOB B ABYX npobax (KouTpoasmofl wam
ONMTHOA) HA MHHMMAJALHYIO,

OrpaHMYHBAAH CBOMl POCT NOA BJAMAHHEM JHMHTHpYIOUWHX (akTo-
pos (raba. 3).

YKasannas TeHJACHUHS B PperyisilH# PasBHTHA N0 NPHHUHNY
ofpaTHbIX cBf3ell MOATBePXKIeHA M ONLTAMH Ha 48 KJOHAX, y KO-
TOPHIX HCXOJAHBI TeMn PenJHKalHH CONOCTaBJAJICH CO CTeNeHbio
NPOAYKUHH HMH CTHMYJHPYIOUWHX ayToMeTaboaHTOB.

TaGanua 3

Hamenenne PocTa KAOHOB (MAK/MA) W GYBCTBHTEALHOCTH HX K AeACTBHIO
CTHMYIMPYIOWMX (PAKTOPOB NPH NOBTOPHBIX Naccawax B cpeie M-9

Pocr k. Poet x Pocr xaomnos | Poct xaonos
N BOro macca-|nepsoro nacca- % nocaeayommx | nocaegyounx
Kaoma | xa s ¢ xa B Hc naccamefl 8 | naccamef He
M-:m $uanTpare cpeae M-9 » duantpare
1 48,0 180,5 +3,8 400,0 2800,0 +1,2
2 25,0 45,5 +1,8 1800,0 2450,0 41,36
3 31,0 184,5 +5,95 2250,0 2245,0 +1,0
4 555,0 560,0 +1,0 200,0 1230,0 +6,1
* 3navenus UC npuselenn CO IHAKOM NJKC.




~ HEHHIO C MEJUICHHO PaCTYIIHMH.

4 CTHMYAHPYIOUIHX MeTaGOJIHTOB 3
uum::g:?w:n%-upomem E. coli mramma M-1 £
s cpeae M-9 Guaa caeaylomedt: '3

Temns u-u-ut-ulu Hc
.......... +2,

o a%o ........... +1,4

R R B R ST S +1,0

“eucxonu'e NPOH3BOACTBEHHBE MONYASUHH E. coli mramma M-17
COCTOSAH M3 0coGell, B BHCOKOH Mepe HeOJHOPOAHHX MO 6LiCTpC
PasBHTHS, W COAEPXKAIH BAPHAHTH, y KOTOPHX BpeMsi reHepaluu
B MHHHMAJBHOR Cpeje 3HAYHTEABHO K0Je6anoch. BusiBsiena obpar-
Hasi 3aBHCHMOCTb MEKY HCXOAHOM GHCTPOTON PEMAHKAIHH KJIOHOB
W SKCKpeumell WMu B cpeay OGHTaHHs MeTaGOoJHTOB, YyBCTBHTE/b-
HOCTbIO BAPHAHTOB K BHAOCTICIHHUECKHM ayroMerafoJnTam — pe- |
ryastopam pocra. Tax, passuTHe MEJJIEHHO PaCTyIIHX BAPHAHTOB
CONPOBOXKAAA0CH GOJBIIHM HAKOMJIEHHEM B Cpele cneltnpHIecKHX
'CTHMYJASTOPOB POCTA NPH OTHOCHTEALHO BBICOKOMl 4YBCTBHTEJIbHO-
cTH K HMM 3THX Kaomos. H , GBICTPO pacTyllHe BapHaHTH
OTAWYANHCH MeHblel SKCKpeumedl B cpexy OOHTaHHS CTHMYJHPYIO- |
WHX POCT MeTaGOAHTOB M COOTBETCTBEHHO B MeHbllle/l Mepe yCH-
AuBaan cBoft poct noa ux BausHueM. C STOll TOUKH 3peHHs BIOJHE
JOTHYHBIM TNpeACTaBAseTcs TOT (aKT, 4TO HaKanJAMBaioulecs B
cpene OOHTaHHS BHAOCTeUH(PHYECKHE JHMHTHpYIOLLHE MeTaGoJMHTH
GoJblIe OrpaHHYHBAAH POCT GHCTPO PACTYULHX BAPHAHTOB MO CpaB-

Takum 0o06pa3oM, NONyJASUHS MHKPOOPraHHIMOB CTpPeMHTCHA K
COXPAHEHHIO TeTepOreHHOCTH COCTABAAIOMMX ee ocobeil 3a cuer
Goabmedl CTHMYJASIUHH W MEHbIIEro OrpaHHYEHHS ME/IeHHO pa3BH-
 BAIOMMXCH H MeHbllel CTHMYJSUHH H GOJbIIEr0 OrpaHHYeHHs Obi-
CTPO PenJIHIHPYIOUHXCS i.

NPOTOKA, Te BAHSHHE CHCTEMB ayToMeTaGoaHYecKofl peryiasiHH
YHC/CHHOCTH HA COCTaB NONYJAUHH GLBAET CHHKEHO (WA HCKIIO-
YEeHO) 3a CYET NOCTOAHHOrO c6poca YacTH KyJAbTypaJibHOM MHAKO-
CTH, cofiepxauteil peryaupyloutne MeTaGoIuTh.
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p. A. MUEHHYHOB, A. I. TKAYEHKO

NPUPOJA H HANPABJIEHHOCTb
BHYTPHNONYJISILLHOHHBIX CABHTOB
B BAKTEPHAJIbHBIX KYJIbTYPAX KAK OTPAXEHHE
MEHSIOUWHKXCA YCJIOBHA CPEJIbl OBHTAHHSA

Cefiyac HeT COMHEHHHl B TOM, 4TO JOCTaTOYHO GoJbluHe 11O YHC-

JNEHHOCTH BHYTPHBHAOBbE MNONYJAAUHH TAaK Ha3biBa€MbiX JIHKHX

WTaMMOB GaKTepuii He WIEHTHUHB TO reHO- M (eHOTHNHUecKOh

cTpyKType. MOXHO 1OAaraTh, 4r0 B 1a60PaTOPHHIX YCJAOBHAX, KaK

W B NPHPOAHBX CHTYAMAX HE BCE COCTABASIONLHE WX BapHaHTH
NI0AYHAIOT PABHOUEHHbIE YCAOBHS 15 passuTH. OTCI01a BO3HHKAET
MBCAbL O TOM, YTO ONHCAHHE BHYTPHNONYASUHOHHBIX CABHrOB y GaK-

Tepuit MOXET CAYXKHTb ONHHM H3 HanGojee WYBCTBHTEJAbHBHIX CIO- 9

co60B KayecTBEHHON M KOJHYECTBEHHOM OLEHKH BJHAHHS TeX HJIAH
HHBIX OTHOCHTEJBHO HAH a6COMIOTHO CeJeKTHBHBIX BO3NeACTBHIL. :

B nomckax COOTBETCTBYIOULHX OGOCHOBAHHA HaMH HCCJE/10BaHO
CyMMapHOe BAHSHHE HCXOAHO CTAHAapPTHON, HO MOCTOSHHO MEHAI0-
uieficst ¥ He KOpperupyeMmoil B mpouecce KyJIbTHBHPOBAHHS T/TI0KO30-
conepoit cpeasl M-9 Ha CTPYKTYPY BHYTPHBHIAOBLIX nonyasiuuit

E. coli auxoro mramma M-17 npu 3acese B Hee MaibiXx H 6OJb-

unx 103 Gakrepuit.

MATEPHAJI H METOJIbl HCCJIEAOBAHHSA

Hexoanunuorennsift aukuit mramm E. coli M-17 naccuposain
Ha MACO-NENTOHHOM Gr.nbone. Ormuityio 18-yacoByio Kyab pg 3ace-
paan Ha cpexy M-9 [1] B koneunoit konuenrpaunn 10 u 100 srn/Ma.

KyasTusipoBanne MPOBOAKJM C NMOCTOAHHLIM NepeMeluHBaHHeM NPH

C. B Teyenne Bcero pocra uepes Kaxjme OAMH-1ABa yaca jaeJajn

BueMKH 06pasuos, B KOTOPHX HccaenoBasn: 1) mameHeHwe cocraBa

Cpean — KOHUeHTpauuo raokoss [2], pH cpeam, nakonaenne 3KcT-

paneanoasproro 6eaka no meroxy Jloypu [3]; B oraeabHuix onuTax
onpejeasaH KOHUEHTpauHio B cpeae wowos K+ m Nat ma naamen-

HoM Qoromerpe ®IID-58; 2) nwnamuky makonjenns MHKpOOpra-

HH3MOB B Cpeje NpPAMBIM NOACYETOM KJETOK C NOMOUIbIO METOAd |
$a3oBoro KOHTPACTa M NPOUEHT KH3HECNOCOGHBIX dopm B KyabTYPE = '

:rﬂ::l(lll c)e;i:lluux passefiennit 06pasuoB Ha Msco-nmenTOHHbIA

MHsmeHenne CTPYKTYPH MONYJANUHH OUEHHBAAH B NMEPHOAW ajxan-
TalKH, TOJOKHTEABHOrO YCKOPEHMs, JOrapHpMuueckoro pocta,
OTPHIATE]BHOrO YCKOPEHHS HJIH cTabuAn3alMKH  YHCJAEHHOCTH, B
dase NOCTENEHHOro OTMHPAHHA KyAbTYPH. Onpeneasan CyMMapHyio
yacrory n B M 3aBHCHMHIX (QOpM, KoTopuie Anpdeperin-
posaan B oTHOweHHH 30 aMHHOKHCJOT, BUTAMHHOB, NyPHHOB H nu-
PHMHAMHOB NO MeToly Xoaauies [5].

VuuTHBas CeJeKTHBHHA THN cpein, ocofoe BHHMAaHHE YACAAMH
onpejeseHHio B NpoTOTPOdHOH ¢pakuns BapHAHTOB C pasanyHof
CKOPOCTbIO POCTA HA PAasHHX STanax Ky/JbTHBHPOBANHA. C sroit
HeAbI0 MPOH3BOAHAM noces ofpasua Ha roJOAHYIO arapH3npoBaH-
Hyio cpesty M-9. CKOpOCTs POCTa OUEHHBAJH TIO BeJHUHHE AHAMET:

a KOJOHMH, Bupocwefi wepes 48 « mHKyOHpOBaHHA npH 37° C.
AWKy ¢ BHPOCIIHMH Ha Hefl KOJOHHAMH NOMEILaTH NOA GHHOKY-
aspusifi Mukpockon MBC-3 u myTemM BpalleHHS OKYJPMHKPOMETPA
onpeAeAfAH pasMepsl BCEX BXOASUHX B TOJA€ 3PEHHSA KOJOHHIL.
[loasi 3peHHs MEHAAH 10 TeX MOp, NOKA KOJAHYECTBO HIMEPEHHBIX
Koaouuft we cocrasuao 150—200.

OGpaboTKy NaHHBLIX NPOH3BOAMAH CJAELYIOLIHM ob6pasoM: pas-
Mepbl KOJOHHIl TrpynnupoBaid B BapHAUMOHHKI psaj, pasbusann
ero Ha KJjacchl, pasMep KOTOpHX BHYHCASAM no ¢opmyre Crapa-
xeca [6]. 3atem onpeneasaH cpejHee KOJAHYECTBO KOJOHHA KaX-
JOro Kjacca Ha OAHO noje 3peHHs. 3Has NJAOWAAH NOAA 3PEHHA
M YAWIKH, MOXKHO MOJCYHTATh KOAHYECTBO KOJOHHH KaXjioro KJiac-
ca, MPHXOAAUAXCA HA WAWIKY, a 3HAsA KOAMYECTBO MKHBHIX KJIETOK
H KOJOHHI ONMpejeJeHHOro Kjacca Ha 4alKy, JErko BHYHCARTD

windnties J
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Dunamuxa passurun E.coli (mramm M-17) npu waxoh (A) w Goawwod (5)
3aCeBHHX JAO3aXx.
] — KOANECTBO KACTOK, MAN/MA; ll-mu‘-‘ ramoxoss, x2 %; I — xuswecno~
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CcTpyKTYPHl E. coli M-17
no m npu wosmentpawun 10 wan/ma

CpoKH KYAbTHBHPOBARNS, ¥

Pasuep )

'%:.'L"" oo 0 9 20|38 | 38 4a] 114
0,05—0,025 1-a | 0,25.10-% | 0,2 .10 | —=|—|—|—]| =
0,3 —0,55 2.4 | 0,27-10—% | 0,2 A0 | =] =] == —
0,6 —0,85 3.4 | 0.77.10-¢ | 0,16.10~% [—|—|—|—

0.9 —1,05 a4 | 0.3 <10~ | 0,25.10—* |1,0/1,0{1,0{—
1,2 —1,4 5. | 0.28.10~¢ | 0,16.10~¢ |—[—|—0,7
1,5 —1,75 6-i g gl % H P o
1,86—2,2 7-2 - Qo <, [ N
OG6mas wacrora Kae- 0,6-10-% | 0,46.10—% |1,0/1,0/1,0/0,7
TOK Tﬂmmn
Ha o

. - KaeToK 5 - 5
Sl ha'lm gacrora B NMOMyARUME, AAOMMX Ha M-9 KOJOHWW yKasam- |

YacToTy KJeTOK B NOMyAsiuun, o6rajaomux Tofl HAH HHOH CKO '

ctbio pocra. Kaxawit BapmanT onsita NPOBOAHAH TpPoeKkpaTHo. Pe-
:y:b;‘:;: zlxnyx2xappx1epm HaGaoieHuii NpHBEJEHbH HAa PHCYHKE 3
1 B8 L

PE3YJIbTATHl H HX OBCY)XKIEHHE

B napaasesbHBX ONHTAaX NpPH 3aceBe MajanXx H GOAbWIMX 703 \
pasBuTHe KyAbTypu B cpere M-9 mmeno pasubii BpeMeHHO pe-
KHM, XOTH B IeJOM KPHBHE YHCACHHOCTH HANMOMHHAJNH, €CNH He

Ta6anua 2

Jusawika crpyxrypst nonyasumn E. coli M-17 no
- NPH 3aCeBHOA KOHUEHTpauHn 100 m/:?“" P
L—n K 48-my ) Kaace =
. M ] 3 10 24
0,06-0,25 | 1-a | 1,1.10-¢ | 2.10-% | 0,9.10~%
A g.: :g.gg 2-n | 0,5.10-% | 0,7-10~¢ | 0.6.10—% 1.%31-?;-'- 3
108 ~0.% 3 | 0,4-10-% | 0,5.10-% | 0,3-10-¢ | 0,5-10-% |
0.9 1, 48 | 1,3.10¢ | 2.10~¢ 1-10-¢ 2.1
2 —1,4 5t | 1,3-10—¢ ey 1,2.10—¢ 2.10~*
O6mas ::m::_ 2,3.10-8 | 3,4.10-% 2.10—% 7,7-10-%
. u -

KonupoBaau Apyr Apyra. Moxmo mnoaararb, §TO, u3bpas aas Ji0-
Gofi M3 3aceBaeMbiX 103 MHOM BpeMeHHOH MacmiTal, M MOTJH Onl
NOJYYHTh COBNAJAIOUIHE MO BHCOTE M HANpaBACHHOCTH KpHBHIE.
Ha nepsuiflt B3rasj, 5TO MOXET SBHTLCA OCHOBAHHEM A yTBEpK-
JeHHs OOULMX 3aKOHOMEpHOCTefi pasBHTHA OaKTEpHAJIbHHX momy-
asunfi, y KOTOPHX JAHHAMHKA YHCJACHHOCTH SBAACTCH dyuxuned
3aceBaeMofl 1036l H BpeMeHH KYJbTHBHDOBAHHA.

Hccaeayemble MNOKasaTelH CPeAbl MEHSJAHCh COOTBETCTBEHHO
HaKonJeHnio Ouomaccs. M3menenwe ypoBHS TIJIOKO3H B Cpeae
6510 OGPATHO NPONOPUHOHANBHBIM HAKONJEHHIO KJETOK, a CMe-
menne pH B KHCAYIO CTOPOHY NPAMO 3aBHCEJO OT CTenend yri-
JM3ALMA rAIOKO3H. [1pHcyTeTBHe B cpeie HoHoB Kt n Nat cymecrt-
BEHHO He CHHXKAJA0Ch, YTO HCKJAI04an0 BbipaXKeHHOe JHMHTHpYlOUlee
BJAHSAHHE 3THX KOMIIOHEHTOB.

B xyabrype HaGai01ann HAKOMJIEHHE MeTaboJAHTOB H NMPOAYKTOB
JAM3HCA YACTH KJAETOK, O 4eM CBHJETeJbCTBYeT MNOBLIEHHE KOH-
nenTpauny GeAKa B NEPHOAH CTAGHAM3AUHH H NOCTENEHHOTO CHH-
MKeHHs KOHIEHTPAIlMH KJETOK B KyJabTypax (60—80 m2/a cpeant).
B nesoM OnHcaHHbe H3MEHEHHS COCTaBa Cpeldbl MOXKHO pacleni-
BaThb KaK JOCTATOMHO THNHYHME IS OTAeJAbHBX (a3 pa3BHTHA
KyJAbTyps H JHIIbL CABHHYTHE BO BPEMEHH COOTBETCTBEHHO BeJH-
unHe 3aceBHOfl 703H. 1o Hamemy MHeHHI0, HanGOJbIIHA HHTEpEC
NPeACTABAAIOT AAHHBE NO AWHAMHKE BHYTPHNONYASIHOHHEIX CABH-
rOB B KYJAbTYypax, NMOJYYEHHBIX 3aceBaMH MalnX H GoNBIIHX 103
E. coli B cenextusuyio cpeay M-9.

Ha nepBmii B3rasj, CTPYKTYpa MHOKYJNTA AHKOrO WITaMMa, B
KOTOpPOM COAepXKaHHe nporoTpodoB, cnocobHEX K pOCTYy Ha ceaex-
THBHO# MuEEMaabHOW cpere M-9, cocrasasio 0, 0,0009%,
0MKHA OHJa npereprneTh 3HAYHTEAbHBIE H3IMEHEHHS, H TOJbLKO 3a-
TeM PasMHOXKHBUIHECS H BBHITECHHBIIHE aykcorpodor npotoTpodn
MOrAH ofecrmeunTs Habal0AaeMuft poct KyabTyps. Ouesuano, Tax
M TIPOHCXOJAMJAO NpPH 3aceBe Majanx /103 (10 man/ua). Ucxonunas
yacToTa nMPOTOTPOPOB B STOM cAyyae Onaa Maja H COCTABIANA
0,6-10-5, wan 0,0006% xaerox. Ilpn coxpausioulefics HJIH Majio
H3MEHseMOfi YHCJIEHHOCTH MNONYJAUHH COAepKaHHEe nporotpod ot
¢dpakuun B Hell HEYKJOHHO BO3pAcTa’o, H K 29-my wacy pasBHTHA
MOYTH BCS MONYJASIIHA COCTOA]1A H3 npororpodos, cnoCOGHBIX K poc-
Ty Ha MHHHMAJbHOM cpeje. 3aTeM NEpPeCTPOHBIIANCH npotoTpod-
Has KyJbTypa Berynaia B ¢dasy aorapupmmueckoro pocra, H K
38—45 4 ee YHCAGHHOCTb yBeawunaach B 65 pas mpH COACpKAHHH
npororpodos okoso 100%. Jlanpuefimas crabuansanns M yMeHb-
JeHHE YHCASHHOCTH NMOMYASUHH NMPOHCXOANJAH HA (oHe NOABJCHHS
W YBeJHUCHHS 3aBHCHMOR (pakumi. K 114 « nabaofeHns vacrora
aykcorpodoB B KyJabType BO3pocaa 10 30—99%. XapakrepHo, 4TO
KAK B HAYaje, TAK W B KOHIE PA3BHTHA KYJAbTYphl 3TO GbUIH Baph-
aHTH, 3aBHCHMBIE 1O TAYTaMHHOBOA H HHKOTHHOBOM KHCJOTaM.

Bosee cBoeoGpaseH MyTb AOCTHXKEHHS MAKCHMANbHOH uHCJeH-
HOCTH monmyasius, GopMupyeMOli GONLIHMH 3aCEBHBIMH JIO3AMH.
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~ 3pech HCXOAHAR vacToTa ;gotowow- B HHOKyJasTax Omaa
- wmepno Toii xe (1,1—23-1 ), KaK H MpH 3aceBe MaJbLIMH 103

B naapHeiiem COOTHOWEHHE HO#l M 3aBHCHMOR PpaxL

CYIULeCTBEHHO He H3MEHHJIO0CH, W HacTora nporoTpodoB cOXpaHsaack
Ha yposHe 3,4—7,7-10-% (r. e. B mpeaeaax OLHOrO nopsjKa) Ha
BCeX 3Tanax pasBHTHA. R
Veanuene YHCACHHOCTH TONYJSAIMH K WIECTOMY H JEBATOMY
yacam pa3BHTHA (COOTBETCTBEHHO B 9 M 20 pa3) BpSA JH MOXKHO
OOBACHHTL TOJABKO PasMHOXKEHHEM npororpodHoii PpaKuHH Kyds-
Typ. 310 npesilIaeT HX MOTEHIHAAbHLE BOIMOXKHOCTH PENIHKALNN
M He COOTBETCTBYeT pesyabrataM onpeieiennuit. Buaumo, » NLaHHOM
cayyae Mbl CTAJKHBaeMCA H C
NEepBOHAYANBHO CeJeKTHBHON cpeie,
NPH PasBHTHH NONYJASUHH.
HOMEeH pocra a
UM JeficTBHeM NepBHYHBIX MeTaGOAHMTOB, BbAEASeMBIX pacTyuled

npororpoduofi (pakumeii HAM NPOAYKTAMH JH3HCA HaCTH KJETOK,
06ecneyNBAIOUIMMH HAKONJIEHHE B Cpele MHHHMAJbHBIX NODOTOBHIX

4
i

KOJHYECTB BellecTs, KOTOpHie Heo6GXOAUMBl ISl PA3BHTHS 3aBHCH-

MOft ppakuMH KyAbTYpH. =
Moio6mast CHTYaWHst NpH 3aceBe MaABIX 103 CO3AAeTCs JAHWb
Ha TO3JHHX 3Tanax pa3BHTHA, Koraa obuwas MJAOTHOCTb NONYJsA-

IlHH, CTeNeHb SKCKPEeUHH MeTaboJHTOB JOCTATOYHO BBLICOKH, a JIH3HC

YacTH KJAeTOK Ha ¢asax crabHAH3aUMH YHCJAEHHOCTH HJAM mnocTe-
NEHHOro MX OTMHpaHHs obecneunBaeT NOCTYNJEHHE 3HAYHTEJbHBIX 5
KOAMuecTB GHOOPraHHYeCcKHX BelllecTB B Cpeny. -

Croab ke cBoeoGpasune naMeHnennst Ha6Ja101aauCh B COOTHOLIE- 4
HHAX QpaKumit GLICTPO M MELJEHHO PACTYULHX BADHAHTOB KJIETOK
B nonyasunsx. Passurtae MasbiX 103 HHOKYJASiTA CONPOBOMKAAJI0OCH

TIPEHMYUICCTBEHHEM HAKONJAEHHeM OBICTPO PACTYWHX M OTHOCH-
::JII;I.HII cn;rx-eueu COAEPKAHHA MELNEHHO PeJHUHPYIOUHXCH
: up HTOB. BHIPaKeHHBe C/ABHIH BO3BPAIULANHCh K NEpBOHA-

bHOMY COCTOSIHHIO TPH CTaGHAH3ALHH YHCAEGHHOCTH M NOCTEe-
NeHHOM OTMHpaHHH Kierox. He uckaoueno, urto saxkaountebHBilr

STan ONHCAHHON KAPTHHBl SBJASCTCH CJEJACTBHEM JYYUIEr0 BLUKH-

BaHHA MELIEHHO pPenJHUHpylomuxcs ocobelt B cpete, MeHsIoUleAcH

B HeGJaronpusTHYIO CTOPOHY, rie PasMHOKEHHe SHEPrHYHO PACTy- ,-

ULHX BAPHAHTOB TOPMO3HTCH B Goabluedi cTeneny.

Ilpu 3acese Goavwoi 103w HHO 7
KyJasita He OGH '

HOro nepepacnpenesennst MEANEHHO H GHCTPO pacr;&i):e::p:::g» 3
X COOTHOWIEHHE HA NPOTAXKEHHH BCErO KYAbTHBH-

B nonyasuun. U

POBaHHS H3MEHAJOCH

HEeCYUIEeCTBEHHO W He MOrJjo OuITh CHEHO

C MOSHUKI yCTAaHOBJEHHHWX (aKTOB M runoTes. Bmecre ¢ TeM ueTKO

BHPaXKEHHLE OTAHYHA B CTPYKTYpe nonya
ALK,
GONBIIMMH W MAaJHMH N03aMH uoxyma,mr':o mep%’;::pyfﬁ

GHICTPO M MEICHHO PACTYNIHX Ba \
o e o PHAHTOB He BLI3LIBAIOT COMHEHHA
% e e[:i.l‘ya;::yy ;inpocy nocssumens paborw Bpay-
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pasBHTHeM 3aBHCHMON (pakunu B

COCTAaB KOTOPOil H3MeHseTcH *

Mu ponyckaem, uto HabaonaemMuiit de-
MOXeT OuTbh OGBACHEH CTHMYJAHpYIO-

W

H HaWH npeablylHe HCCAeA0-

panns [10, 11]. Oanako npupoaa HalbaolaeMbix ABJeHHi ewe 10
KOHIA He Maydena, [105TOMY NOKa AWML MOKHO KOHCTaTHpOBATD,
4TO OAMH M TOT Xe ITaMM MHKPOOpPraHH3MOB (E. coli), sacesae-
Mufi B GOJABIIMX H MaiWx 103ax Ha cpery M-9, peaausyer CBOH
NOTEHUHAJbHBE BO3MOXKHOCTH H JOCTHraeT MaKCHMaJbHOH YHC/AeH-
gocTH pasubMu nytamu. [Ipu sToM CTPYKTypa HHOKyAATa H pac-
‘tymefl NONYJAUHH TpeTepneBaer 3HAYHTEJALHNE H3MEHeHHA TpH
MaJbiXx M MeHee BHpaXKeHHHE CABHrH NMPH GOJBLWIHX 3aCeBHBHIX J0-
3ax. JTo Kacaercsi Kak COOTHOLIEHH: npororpodHoit H 3aBHCHMOR
dpaxumit, TAK H KOJAHYECTBEHHHIX COOTHOWEHHA OLICTPO H MeLJeH-

HO PACTYUIHX BAPHAHTOB B KYJbTypax.
3 CKA3aHHOrO MOXHO C/leJaTh BHBOJ, 4TO MeTOX CTPYKTYypHO-

NONyASNMOHHOTO aHaJH3a OTKpLIBaeT HOBLIE BO3MOXKHOCTH AR
H3YYeHHsl Xapakrepa M NPHPOAL BAMSHUA pa3noobpasHHIX CeaeK-
THBHBIX BO3JAEHCTBHA M THNA NPHCNOCOOHTEABHLIX peaxkuuit Gakre-

PHANLHBIX MOMYJAAWHI NPH STHX BAHAHHAX.
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AKAZIEMHSI HAVK CCCP . YPAJIbCKMA HAVYHBIA LIEHTP
MEXAHHSMb PECYASLAN PASBHTHS BAKTEPHAJBHBIX NOTYASUHA 1977 —

A. H. KOPOTAEB, 0. A, 3EHLOBA

COJIEP)KAHHE H 3¢®EKTHBHOCTb PABOTHI
PHBOCOM ¥ WITAMMOB ESCHERICHIA COLI,
PA3JIHYAIOLLLHXCSH

N0 AMHHOKHCJIOTHOMY KOHTPOJIIO CHHTE3A PHK,':

NPH H3MEHEHHH CKOPOCTH POCTA

KOTOpbi€ NMpH OTCYTCTBHH B cﬂue HeoGXOAHMONH aMHHOKHCJIOTH! npe-
Kpawaior cuntes Geaka u PHK (1]

Mexanusm QyHkuHORHpOBaHHS rel-rena noka Hemssecten. Kpuruue-

CKHii aHANH3 WECTH PasIHYHBIX THNOTE3 AMHHOKHCJAOTHON Peryiasiudd
cunresa PHK npusen x sakmouenmio, 4To HH OAHA W3 HMX He JaeT

yAoBAeTBOpHTeAbHOTO obbsichenns [2). Ilpeanonaraercsi, uro QyHK-
UMst rel-reHa 3aKAIOYAETCH B YPABHHBAHHH CKOPOCTH CHHTE3a CTa-

Guabhbix PHK co ckopoctsio paGorsi GeOKCHHTE3HpYIouwleli CHCTeMbl

KJAETKH,
Jlast BbisiCHeHHS BOSMOXHOM B3aHMOCBSI3H  (hyHKILHOHHPOBAHHS

rel-reia ¢ S¢eKTHBHOCTHIO paGoTHl GeJOKCHHTESHpYloell CHCTeMB

HaMH TpOBEJeHO CPaBHHTEJbHOE H3Y4YeHHe COAepKaHHsi H SPPeKTHB-

HOCTH pHOOCOM, a TaKKe AMHAMHKH OTHOMIEHHS TOTAaJbHBIA

Genok PH]¥ WITAMMOB CO €CTPOTHM» H «OCAAGAEHHBIMY KOHTPOJIEM

TIPH poCTe Ha pasAHYHBIX Cpejax, a Takke MpH nepe-
Hoce W3 GeaHofl muTaTeabHOM CpeAbt B OGOTAIIEHHYIO — CCABHI BBEPX®

(eshift-ups).

MATEPHAJI H METOJIBI MCCJIEJLOBAHMSA

B paGore ucnoassosan asa wsoremmmix mramma E. coli H-
HAIOUWXCH N0 aMHHOKHCJIOTHOMY KOHTpoMio cuitesa PHK: E. coli

CP78 Arg~, Try—, Leu=, Hys~, By (E. coli CP78 rel+)— umamm
u E. coli CP79 Arg—, Try~,

€O «CTporumM» KOHTposeMm cHHresa PH
16

Yno6rolt Moaensio Aast u3yuenusi peryasuun cuuresa PHK ssas-
10TCs ayKcoTpodibie GakTepuH, TpeSyioulHe IS CBOEro pocTa OAHy
HJH HeCKONbKO aMHHOKHCAOT. Y GOJbWHHCTBA aykcoTpodor npH or-
CYTCTBHH B cpele HeOGXOAMMONl AMHHOKHCJAOTH YFHETAaeTcsi CHHTe3
Geaka n PHK. Ouako cpean HHX BhAEJEHS MyTaHTH, NPOAOAKE-
tomue cunres PHK u B orcyrcrue cunresa Geaxka. Ouum Obid HA-
3panbl «ocnabaennbiMi» (relaxed) B oramume or ecrporux» (stringent),

. «Ctporue» MyTaHThl npelioNKe-
HO o6o3HayaTh CHMBOJOM rel*, a «ocaaGnennbier» — cuumoupergf- 2}

Leu—, Hys™, BT (E. coli CP79 rel~) — wramm ¢ «ocn1aGreHHBIM> KOHT-
poaem cunresa PHK. Meroan nosyuennst CHHXPOHHBIX KYJALTYp ONH-
cansl B paGore [3]. Jlast BpamMBaHHS KYJALTYpP HCNONBL30OBAJIH MSCO-
nenrounsift 6yavon (MITB) u Munumansuyio cpeaxy M-9 ¢ raokosoil.
[pu KyabTHBHpOBaHHH Ha MHHHMaabHOf cpeae E. coli CP78 u CP79
noGapasiam L-tpeonun, L-rucruaun, L-aefiunn, L-aprunun w3 pacuera
20 m2/2 m THaMHH M3 pacyera 2 m2/a. «CaHra BBepX» JOCTHraJH
jo6aBieHHeM K cpele paBHoro ofbemz Konuentpuposansoro MIIB.
KonnuecTBo KJAETOK TMOACYHTHBAJH B Kamepe [opsieBa ¢ noMoulbio
¢a3oBo-KoHTpacTHOro Mukpockona, bBejaok onpereasiin no meroay
Jloypn [4], HyxaeuHoBHe KHCAOTHl (PaKUHOHHPOBAAH MNO METOLY
Iivuara u Tannxaysepa [5]. Koanuecrsennoe onpenesenne PHK npo-
BOJAMAH CNEKTPOGOTOMETPHYECKH ¢ nomouibio cnekTpodoromerpa CP-16
no merony Cnmpuna [6]. Koanyecrso puGocomM B KjaeTke H CKOPOCTb
GuocunTe3a pHOOCOMAMH Ge/IKa PaCCYHTHLIBAIH NO NPeIOKEHHOH HaMH
dopmy.e (3]

N,
Ny ‘Mg—my

’ (M

rae V — Koanuectso Genka, CHHTe3Hpyemoro pHGOCOMOH B CeKyHAy
2 (3Ty BeJAMYMHY 3aTeM BHIPAXKaJH B AaMHHOKHCIOTAX, HCXOAs W3
CPeAHEro MOJEKYJISPHOrO Beca AMHHOKHCJOTH, PABHOrO 120); m, u
M, — KOJAHYeCTBO GeJKa B KJeTKe B COOTBETCTBYIOUMIHE MPOMEXKYTKH
BPEMeHH, 2; N — YHCJIO pHGOCOM B KJeTKe; N, n N, — KoanuecTso
KJETOK B COOTBETCTBYIOUIHE TNEePHOAB pocTa; t — HHTEPBAJ BpeMeHH,
cex; a Takke no ¢opmyae [7]

tei
Bﬁ’_"_.p.lnz

120
v= » (2)
r RNA 0.77

1,6.10%

rae V — KOJHYECTBO AMHHOKHCJOT, BKJIOYAEMbIX B NOJHNENTHAHYIO
nens puGocomoft 3a 1 cex; Protein — npupocr Geaka; @ — CKOpOCTH
POCTa KyJBTYpH, OmpejejsieMasi KOJHUECTBOM YABOEHHH KJETOK 3a
1 «; 120 —cpeanmit MOMeKyASPHLIAi BeC OHOA AMHHOKHCJIOTHI
tRNA — conepxanne pPHK; 1,6-10° — monexyaspunifi sec pPHK;
0,77 — KO3(HIHEHT aKTHBHBIX PHGOCOM.

PE3YJILTATBHI H HX OBCY)XJLEHHE

Ckopoctb pocra Kyastypsl u E. coli CP78 rel* na MIIB n muun-
mamogo?pene M-9 cocrapasiaa 1,3 n 0,67, a E. coli CP79 rel— — 1,0
n 0,67 yasoennit sa 1 « coorsercrsenno. Kak suano w3 ra6a. 1, co-

Ay,

2 3axas 335 P WA hy ’72
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Tabanua F

3asucumocts SdexTHBHOCTH GHocHnTesa Geaxa puGocoMamu (KoaMuecTso
AMMHOKHCAOT, BIUTIOYAEMbIX PHOOCOMOR B NOJMNENTHAHYIO Uefb B CeKyHay) oT |

Konue B soft

[ramm m'.f.."'..&' s a:r.“-l mmuu

A CP78 |[MINB| 8 9+1,8 2340,8 2441,4
Er:l.f M9 1 7£1,2 1241,0 12+1,0
< CP79 (MG, 9 10+2,2 22+2,9 2741,0
Et;ﬂ M9y 11 10+1,0 18+1,5 1240,9

¢ TeM mpH pocte Ha oGorauienHol NATATENbHOA Cpeje KJCTKH CC
AT SHAYHTEAbHO Gosibiue PHGOCOM, YeM NMPH pOCTe HA MHHHMAJILHO
cpese. IH HAGMONEHHS MOATREPAKAIOT, UTO COepXKarue pHGOCOM ¥
Gakrepuii ssasiercs pyukumed ycJA0BHHA HX pocTa [3]. {
MisyuenHe IHHAMHKH OTHOUWEHMs TOTA/bHbIA Gesok/PHK  noka:
210, 4TO B MpOUECce POCTa KyALTYPH Ha OMHOM M TOH ke cpeje
NPAKTHYECKH OCTAeTcs NMOCTOSHHLIM, T. €. He 3aBHCHT OT (asbl pa
l'rnouy p Ta6a. 2 NpHBeleHH! YCPEAHEHHbIE 3HAYEHHS ITOrO OTHO
WeHHst 3a Bechb H3yuyeHHut nelgm pocra. Buamwo, uro y wramma
«ctporum» KouTposem cunresa PHK cymecrsyer o6pathast 3aBHCHMOCT
MeXAy B M oTHoulenwem ToTanbhui Genok/PHK: c ymenbuierues

cKkopocTH pocta Kyabtypst Ha eammuuy PHK B kaerke npuxon
Goabiue Genka.

Onnoft M3 BO3MOMKHBIX TNPHYHH YMEHBIUEHHA OTHOLICHHS
taavhntiit  Geaok/PHK  npu  nosbimernn
GbiTh npeAnouTHTEAbHBI CcHHTe3 puGocomaabhoro Geaka (P-Geaka
HeoGxoaumoro Aast GopMupoBaHHs OOALUIErO KOAHYECTBA PHOOCOM
NOCKOJILKY CKOPOCTH €ro CHHTe3a NMPHMEPHO B JABa pasa HHXKe CKG
pocTH cHuTe3a HepuGocomanbHoro Geaka |[8]. 1

w c " Koany, Toraasnuf P-oem-l.foot:
E. coli CP78 rel+ MIB | 1,3 8 4,3+0,39 10,3
M9 | 0,67 11 5,640,29 7.7
E. coli CP79 rel— MIB | 1,0 9 4,14+0,35 10,0
M-9 | 0,67 11 3,940,47 9,9

Sddexrunnocts OGuocHnresa Geaxa,
Wranw Cpema | w S paccusTannas no Gopuyram
( | @)
E. coli CP78 rel+ |MINB| 1,3 8 204+2,8 11+2.8
M9 | 0,67 11 17+2,1 10+£2,2
E. coli CP79 rel—= [MIIG| 1,0 9 2543,2 10+2,9
M9 | 0,67 11 1542,3 5+2,5

C uenbio NPOBEPKH MNPaBHILHOCTH CAEJAHHOrO MPEANOIOKEeHHS
HAMH NDOBEACHO OnpejefeHHe cofepxanusi puGocomaabHoro Geaka
NpH pasaHYHBIX cKopocTaX pocta. Koauuecrso P-Gesxa B k/ieTke noacyu-
THIBAAH, HCNOAL3YS JHTEpATypPHblE JaHHLIE O MPOLEHTHOM COJepPKaHHK
P-6eaka u pPHK B puGocomax [9]. Pesyasrarsl, npubeiensbie B
Ta6a. 2, NOATBEPHKAAIOT, YTO Y UITAMMA CO «CTPOrHM» KOHTPOJEM CHH-
resa PHK ¢ yBesnuenneMm CKOpPOCTH pOCTa KyJAbTYpbl YBEJAHYHBAETCA
oTHOCHTenbHOe coepxanne P-Geaka. [lockoabky cunres P-Geaka u
pPHK nocut koopamuuposaHubili Xapaktep, OAHOBPEMEHHOC YBEAH-
yenne ckopoctH cuuresa pPHK Ttakxe aomkHO cnocoGeTBOBATH
yMeHbllleHHI0 oTHOmlerHst ToTaabhbift  Genok/PHK. Y wmramma ke ¢
«ocna6aeHHBIM» KOHTPOJIEM NMPH H3MEHeHHH CKOPOCTH pOCTa OTHOUlCHHe
P-Gesiok/ToTanbubili  KAETOYHBI GeJ0K CYUeCTBEHHO He H3MEeHseTCs
(ra6a. 2). IMo-BuammoMy, NpH BCEX CKOPOCTAX POCTa KyJAbTYpbl CHH-
te3 pPHK y wramma rel™ maer ¢ OAMHAKOBOH CKOpPOCTHIO, B CRA3H

. ¢ yeMm W orHoutenwe Totaabuuili Genok/PHK coxpansiercsi nocrosu-

HbIM.

B TtaGn. 3 npHBejeHH pe3yabTaThl ONpeje]eHHs S(PPeKTHBHOCTH

‘ paGotsi puGocoM, paccuutanusie no gopumyaam (1) u (2). Xors st
- QOpMyabl, TpPEAIOKeHHLE B PasHoe BpeMsi M HE3aBHCHMO JApyr oOT

ApYra, HCXOAAT W3 OJHHX M TeX e NPeANoCHIIOK, aGCoMoTHOe 3HA-
yenHe SPQPEeKTHBHOCTH, OnpejeasieMoe N0 HHM, He COBNAjaer, uTo, Be-
POSITHO, CBAI3AHO C TeM, YTO HH OAHA M3 HHX HE NO3BOJAAET JoCTa-
TOYHO TOYHO Y4eCTh BCe OCOGEHHOCTH paGoThi GesloOKCHHTe3HpylouLedt
cHCTeMbl KaeTkH. Bosee npeanoututeasha dQopmyaa (1), nockoabky
npu pacyerax no Hefl naGmiojaercs Jyqulee COBNajeHHe pesyJbTa-
TOB B CTAHAAPTHHIX YCJAOBHAX ONLITA.

Kak suamo w3 taGr. 3, sddextusHocTs OHocHHTesa Genka y
IITAMMA CO «CTPOFHM» KOHTPOJEM NpH H3meHerHH p ot 1.3 10 0,67,
HE3aBHCHMO OT TOro, Nno Kakoll ¢opmyJe OHa PaCCYHTHIBAIACH, Npak-
THYECKH He H3MeHsercs. Y uITaMMa € «ocaabieHHbIM» KOHTPOIEeM CHH-
Tesa PHK namenense p or 1,0 ao 0,67 saever 3a coGoit sHauuTeNb~
HOE CHHJKeHHe CKOpocTH GHocHHTesa Geska.

CxofHbie 3aKOHOMEPHOCTH B M3MEHEHHH COAepXaHus puGocom, oT-

’. l"



soutennst Toraasusil Genok/PHK # spdexTHBHOCTH GHoCHHTe3a
G BuisiBaens W npu eshift-ups:

E. coli E, coli
108 CP78 relt CP79 rel™
m"-m,
o vl e A 1240,9  10+0,4
N e am T N L RS MElP
v v o PHK: 56:099 343041 8
SDROBR ¢« o .0 s s s o s o 0 ’ ’ ¢ ¢ .
B e e e L Wiv 2 414021 3.1+0.26
Tanu no e H
u%m ........... 17+2,1 1242,3
5 g, FarIEE 17521  202.4

"] V3 npuBejeHHHIX AAHHBIX BHAHO, 4TO NeEPeHOC KJIETOK M3 G
<peasl B 6Oraryio Bu3biBaer y OGOHX LITAMMOS 3HAUHTEJbHOE yBEAN
yeHHe COACPKAHHS PHOOCOM B COOTBETCTBHH C BHIABJICHHOM 3aKC
MepHOCTHIO: coepiKanne puGocoM y OGakTepHil ecTh (yHKUHA yea
Buil MX pocra. Y UITAMMa CO €CTPOrHM» KOHTposem cHuTesa PR
«CABHT BBEpX» He CONPOBOKAAETCA W3MerenHeM SPpeKTHBHOCTH pal
TH PHGOCOM, HO BHISHBAET BHIPAKEHHbLIE H3MEHEHHS B OTHOUICHHH M

Y urraMma € «0caGaeHHBIMY KOHTPOJIEM CHHTES:
PHK ornoutenue toranssift Genok/PHK npm ecasure ssepx» Med
©€TCsl He3HAYMTEABHO, HO 3aMeTHO MoBbimaercst spPpexTHBHOCTL pabor

KyABTYpHI, NPHBOAHT K KAKHM-TO H3MEHEHHSIM B MexaHu3me pao
PHOOCOMA/IBHOMO annapara, NPOSBASIOUAMCS B TOM, YTO «CJBHI BBEJ
y rel-mtamMmMa npH HEH3MEHHOM OTHOWIGHHWH TOTAaAbHbI Ge/OoK/

3HAYHTENLHO H3MeHsieT S(ppexTHBHOCTL paboThl PHGOCOM.
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ey i E e U
J' B:Lﬁ.ag:'inl:?ld't"&?“hnnbuu: J. Biol ;:n .l!;45 ':“. 3
B TR s g - o PR

131 ~ A . Biol., 1971, 55, 563.

Harvey. J. Bacteriol,, 1970, 2, 574.

AKAJIEMHSI HAVK CCCP YPAJIbCKHA HAVYHbLIA LIEHTP

MEXAHM3MBl PErYASILUMH PASBHTHS BAKTEPHAJIbHBIX MONYJASUHA 1977

H. C. YYPHJIOBA, B. Il. KOPOBOB

JAHHAMHKA JIIOMHHECUEHUHH
JABIXATEJIbHBIX ®EPMEHTOB HA PA3HBIX ®A3AX
PA3BUTHSA NONYASIHHN ESCHERICHIA COLI

U3ssectHo, uto y OGaxtepuit He OOHapyXeHn MH30JAHPOBaHHLIE
CTPYKTYPH THNA MHTOXOHAPHH, HO METOIOM 3JEKTPOHHOH MHKPO-
CKONHH BHABJAEHH CTPYKTYPH THNA ME30COM, OrpaHHYeHHLE Tpex-
caofinolt MemOpaHoit M npeacrasasiomue co6oit pasHooOpasHuie
no (Gopme NPOH3IBOJHBIE IHTOMAA3MaTHYECKOM MeMOpaHb — nJas-
masemmu [1—8]. Hexoropme M3 3THX CTPYKTYp coaepxar rpuGo-
BHAHBE OOGPasOBaHHs, XapaKTepHble A1 MHTOXOHADHAJIbHBIX MeM-
6pan [9—10]. INpeanoaaraior [rl, 12), 4TO TakWe CTPYKTYpH SBJAS-
0TCi B GAKTePHAJbHBIX KACTKAX UEHTPAMH OKHCAHTEAbHOA aKTHB-
HOCTH, NOCKOJABLKY OHH CnocoGHB y4acTBOBAaTb B PeakUHsAX, Xapax-
TepHLIX AJS (PEPMEHTOB LenH NepeHoca 3JeKTPOHOB, a TaKke OKpa-
wusatees snycom senennid [13). Ilpu o6paboTke coasiMu TeTpaso-
Jaus B HAX OGHapykmuBaercs ofpasosanne dopmasana [l14]. Onn
cnocobHn H3GMPATEJbHO HAKANJAHBATL AHTHOHOTHK TeTPAUHKJIWH,
BHI3LIBAOMMA HX JIOMHHECUEHIUHIO NPH BO3OYKACHHH JyYaMH CHHe-
(HOJIETOBOrO y4acTKa CNeKTPa, TO XapaKTepHo Aas MemGpaH, co-
AepKauux (epMeHTH UenH NepeHoca SJAEKTPOHOB H AKKYMYJALHH
sneprun [15—18].

O-BHAMMOMY, 3TH MemGpannbie 06pasoBaHHs SABAAKTCA CBOE-
O6pa3HbIMH JBIXATeJbHBIMH <«IEHTPaMH» GaKkTepHaJbHON KJICTKH.
JIOMHHECIeRIHS B NPHCYTCTBHH TeTPAUMKIHHA B yJbTpaduoiere
NO3BOJASET HCCACA0BATL HX NPH PA3AHYHBIX (PHIHOJIOrHYECKHX CO-
CTOSHHAX W IKCNEPHMEHTAJbHHX BO3AeAcTBHAX. Ml yuHTHIBaEM, UTO
HHTEHCHBHOCTH PASBHTHA KYJAbTYPbl BO MHOrOM onpejeasercs xa-
PAKTepOM AKTHBHOCTH PASAHUHBIX CHCTeM 3HeprooGecnevenus
KJETKH.

Lleasio nacrosutefi paborsl GuA0 HCCAEA0BAHHE NPOCTPAHCTBEH-

. HOM OpraHM3alMM ABIXaTeAbHHX (EPMEHTOB Ha Pa3HbLIX CTaAHAX

passutua nonyasuun E. coli B yCAOBHAX, PAasAHuAIOWHXCH 1O HC-
TOYHHKY yrjaepoaa.

MATEPHAJI H METOJIbI HCCJIELOBAHHSA

 Heccaenosanns nposeers Ha mepuoamueckoft kyantype E. coli
(wramm M-17) npn passutaH Ha ontuMaabhoil cpexe MIIB. Ila-
panasenbHo MPOBOAHAMCH ONBITH ¢o mrammom M-17, apantuposas-
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HEM K MHHHM 2 bHO# CHHTETHYECKOR cpeie M-9 [19] ¢ ramoxe
s KawecTe HCTOYHMKA yraepoia nyTeM TPOCKPATHOIO naces
KyAbTYpH Ha arapH3upOBaHHOM Cpeie M-9 u nocaexywouero on
pa nan6o.ee aKTHBHO pacTyuHx xonounﬁ. ;

BocemMHaUATHYACOBYIO KYABTYPY E. coli ormuBaan $uang
yeckHM PACTBOPOM, 3aceBai Ha NHTATEALHYIO CPEly W Kya
posaxu np# 3 C. Mpobu Gpaan wepes XKaxiuil wac ¢ MoMg
3acesa. Kaerkn o0paGaTuBail PacTBOpOM TeTpauMKAmHa (
Has KOHUeHTpallHs 1 : 10000), mocae Hero roTOBHAH Npenapamy
KOTOpHE H3Y4aiH NOCACIOBATEALHO METOIOM TIOMHHECUCHTHOR
$23080-KOHTPACTHO MHKPOCKOIHH. B pabote ncnoas3osain
KpocKon M-'F—?B. B xaxi0oM npenaparte NOICYHTHLIBANH pacnpe
JeHHe MOMHOCTHIO JAIOMHHECUMPYIOUHX H  HEJIOMHHECUHPYK
KJETOK, @4 TaKKe KOJAHYeCTBO JIOMHHECUHPYIOUIHX rpanya
100 xaeToK.

ONHOM H3 MOJIOCOB HAM Ha GOKOBOH CTOpOHe, C JIOMHHECIHPYIO-
wefi umronaasmarndeckoi memGpamoit. Ha MIIB kaerkn nmeioT
JHauYNTeAbHO OGoabuA pasmep, yem Ha cpere M-9, Gosee HHTEH-
CHBHO M pa3sHooO6pasHo JloMHHecumpywT. Bcrpeuaores KiaeTkH ¢
KOAHYECTBOM JIOMHHECUHpYIOWmX rpanya ot 3 10 9 (pune. 1,6, 6, 2).

Hamu caenaHa nonbiTKa AaTh KOAHYECTBEHHYIO OlEHKY HHTEH-
CHBHOCTH JIOMHHECUeHUHH KyaAbTypul E. coli na pasubix ¢asax pas-
BHTHS NO KOJHYECTBY JIOMHHECUHPYIOUHX H HEJIOMHHECUHPYIOUIHX
KJETOK, 4 TAKXKe no KOJHYECTBY CBETALLHXCA rpanyJ.

Jas aunamukn passutus E. coli Ha roaoaHo#i cpeje Xxapak-
TepHa 3aMejsennas jar-pasa. Mcxoamas KyabTypa, OTMHITas du-
3HOJIOrHYECKHM PacTBOPOM, He JIOMHHECUHPYeT, HO B TeueHHe nep-
BBIX TPex yacos pa3suTHs (aar-pasa) KOJHYECTBO TOTAJNbHO JIOMH-
HeCUMPYIOUIHX KJETOK BO3pacTaer, AOCTHras MakCHMyMa K KOHWIUY
rperbero uaca, MMeloTcs eMHHYHBIE KACTKH C JOKAaJIbHOH JIOMH-
necuennued, K xonuny aar-pass HX KOJHYECTBO BO3pacTaer, a Ha-
yaay ¢ass SKCHOHEHIMAJILHOTO POCTa npeaulecTsyer GopMHpPOBa-
HHe OAHOM MAM ABYX rPaHyJ] TIOYTH Y BCeX KJETOK H NOJHOE HCHe3-
HOBeHHe ToTajAbHOM JoMuHecuenuun (taba. 1). Caeayer oT™MeTHT,
yto ofulee KOAHYECTBO rpaHy/] B KJeTKax, BbipallleHHbIX Ha cpele
M-9, no cpaBHeHHIO C KyJAbTypoii, BuipaiienHoit B Oyabone, HeBe-
JAHKO — 97 rpanya ua 100 Kaerok.

Crannonapras $asa nonyJasiumy, pasBHBaoulefics Ha CHHTETH-
Yyeckon cpene, XapaxkTepHusyercs CHHXEHHeM YHCJa JIOMHHeCUHPYIO-
IHX KJETOK, MNOJHBLIM OTCYTCTBHEM TOTAJBHOA JIOMHHECUEHUHH H
DE3KHM YBEeJAHYEHHeM KOJHYECTBAa HEJIOMHHECUHPYIOUHX KJAeTOK.

a 12—14-m vacy passutus Kyabrypa E. coli He JlOMHHECUHpYeT,
Au6O JIOMHHECUeHUHs BecbMa caabas (cm. puc. I, 4, e), xors
KyJbTypa B 3TOT MEPHOA COXPaHSieT BBLICOKYIO AKH3HECIOCOOHOCTD.

B ~ycaoBmsx noaHouewHo# nmrareapoi cpeast MIIB (oM.
puc. 1,6) yxe uepes 10 mun nocje 3aceBa HCXOAHOH KYJAbTYpH,
He JIOMHHEeCUHpyoulefi nocjae OTMHBAaHHA ee (QH3HOJOrHYECKHM
PAacTBOPOM, OTMEYaerTcsi TOTaJbHAasf JIOMHHECUCHUMS TNOYTH BCex
KJAETOK, KOTOpas HCcye3aeT K Hauaay JorapHpMuuecKoi ¢pasml. B sro
Me BpeMs B TeueHHe Jaar-passl NMPOHCXOAHT HHTEHCHBHMI pOCT
Kaetok u gopmuposanue rpanya (cm. puc. l,6,8). HanGoabwee Ko-
JAHYECTBO TPaHya OoTMedaerTcs K Kowmy aar-passl (421 na 100 xae-
TOK), @ KOJHYECTBO HEJIOMHHECUHPYIOUIHX KJeTOK B NepHOjp Jar-
¢dasn Munumaasio (1—3 na 100 kaerok, Taba. 2).

B nepHOA SKCMOHEHIHAABHOrO pOCTa THrAHTCKHE KJETKM, CO-
Aepxamme ot 4 10 9 rpamys, HCHe3alOT, YCTYynas MeCTO KJeTkam,
cogepxamum 1—3 rpanyam (puc. 1, 2, d), Bospactaer Koauue-
CTBO HEJIOMHHECUHPYIOUHX KJACTOK H NOABASIOTCH KJAETKH, y KOTO-
PHX JIOMHHECUHPYET TOJALKO IHTONJa3MaTHyeckas MemOpana
(cM. pue. 1, e). Ias craunoHapHof ¢pasbi pasBHTHA NONYAAUNHH Xa-
paKkrepHo HanGoJbluee KOJNHYECTBO KJETOK, COAepPMKAULHX OJAHY HJAH
ABe rpaHyanl, pacnoJoXeHHbe MO NOJIOCAM, H JHIIEHHLX TPaHy],
Yy KOTOpHX JAOCTATOYHO OTYETAHBO NPOABJASAETCHA JIOMHHECUCHIHS

PE3YJILTATBI H HX OBCYX/IEHHE

ps u3yueHnmH XapakTepa JIOMHHECUEHUHH KJ€TOK YJanee
o6HAPYXHTb CACAYIOWHE THNH JIOMHHECUHPYIOLULHX CTPYKTYD H4
cpere M-9 (puc. 1): TOoTaabHas JNIOMHHECUEHUNHS, KJICTKH ¢ JBYME

etok E.coli nocae o6paGoTKH HX m
M-9 (A) u MITB (5). 3
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Ta6a
g, uuTonaasmaruueckoit memOpann. Bospacraer Takke KOJHYeCTBO

JAsmasena mossmecnessum werox E. coli M-17 npu passutun wa HEJNIOMHHECIHPYIOUHX H TOABASAIOTCH NOJHOCTHIO JIOMHHECUHPYIO-
(cpexmme aasmae 1O pesyavTaTau § omuTos) HHe KAETKH. JT0, KAK NMPaBHJO, NpeauwecTByeT BTOPOMY no,lbgMy
KoaneecTso KaeTox YUCJEHHOCTH TNONYJAAIHH.

Taxkum o6pa3oM, no Mepe passuTHi GakTepHa bHOM NONYJALUHH
- : 5 b 1& NPOC/AEKHBACTCA OTUETIHBAS CMEHa OPraHH3alHH JIbIXaTeAbHbIX
2 i i, i | depmenToB. TH nepecTpoiikn Haubojee APKO BHPaXKeHH NpH poc-
e L el e N ] l Te na noanouensodt cpeae (puc. 2, 5). Onnospemenno Heo6X0AHMO
2 S Lot LISk |Ce |8 OTMETHTD, YTO JAHHAMHKA JIOMHHECUEHUHH OTpa)KaeT CyllecTBeHHOe
- paAusiEMe HAa QOPMHPOBAHHE PA3NAHYHBIX MeMOpaHHBIX ob6paszoBanuit

1 | B |25 2| -l =-1—-1|- ycaoBHit cpeibl o6uTanus GaxTephil.
- ‘: : R = - | — ] - Yeranosaeno, uro MeMGpaHbl He ABJASIOTCH MACCHBHLIMH HOCH-
331 R L} — | - TeasiMH (DEPMEHTOB H MYJbTHpEpPMEHTHHX Komnaekcos [20], a cno-
s | 20| @ Rl ek — ] = cOGHB AaKTHBHO BO3JeficTBOBaTh Ha KOHQOPMaUHIO (epMeHTHOM
5119 2 | 82 4 2 2| 19 MOJIeKYJIH, TIepeBoas ee B akTusHoe cocrosuue [21]. Crenens monn-
6| 16| — | 6| 16 1 — 5 ¢uumpyouero Bo3feficTBus MeMOpansl 3aBHCHT OT (as3nl pa3BHTHA

Sl 9l - | -1 o KyabTypui [22) ;

sl 20| -1 6 Y. : . TIlpu passutun E. coli na cpeae M-9, Koraa eIHHCTBEHHBLIM
9|l 13|~ | 60 51 -1~ 1388 HCTOYHHKOM Yrjepoiaa sSBJASETCs IJAI0K03a, NPOHCXOJAHT AKTHBAUHA
0121 | — |6l | — | — | — 18 1 $epMeHTOB TIHKOJNHTHYECKOTO PACUleNJeHHs TII0KO3b H (pepMeH-
n|mn|—-1|18 2 | - | — 8§ TOB UHKJA TPHKApOOHOBHIX KHCJOT. B ycaoBHsX noanouewtoil cpe-
Jbl KyALTHBHPOBAHHA (PYHKUHOHHpYeT ueablfi psia MeTabo/HuecKHX
EYITYPa — 100 NEMOMNECRNDYIWNX KIeTOK nyTeil, MPOAYKTH KOTOPBIX TaK e, KakK M NPOAYKTH TJIHKO/AH3A,
BKJIOYAIOTCA B IHKJA TPHKApOOHOBBHIX KHCJIOT, 3HAYHTEJAbHO NOBHI-

was Goua Cy6CTPATOB TEPMHHANBLHOrO OKHCJAEHHS M AKTHBHOCTD

& 1E »3 i3t
=
E L |2
- | «F | 25 | o5 | &S
° of s of | o3
e~ | — | —-
#"ﬂ Sy e el 1] 2] -
1 1] 8l 2 8
21 17 -
: 8| 2| 4| 9|15 e |2
S| - |1 |a|x :
: T T N T el :
N |~ y
1 9| -~ ;: g : . g 8 p e m = Y
: g : 2 | 2 b e 18  Puc. 2. Qunamuxa momusecueniym E.coli npi KyaAbTHBHDOBAHWM Ha cpele M-9
9| 25 M 31 R i 17 (A) n MINB fB).
10 23 30 2 - - 16 ! 1 — koauvecrso rpauya (wa 100 KaeroK); 2 — KOAMYECTBO JOMHHECUHDYIOUMX KACTOK;
6 39 19 £ x3 13 3 — KOAHYECTBO HEMOMMHECILH P YIOULHX m“ 4 — AMHAMMKA WHCACHHOCTH MONYANUMM,
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Sxcnonenunasbias $asa — dasa wanGoabwei Metabon -

noAHOCTHIO oGecneunsaiouledl 9
reTHyecKkHe kaetk. TaKkolt ONTHMAaJbLHO OpraHm:
HOM AN GAaKTEPHAALHBIX KJIETOK, NO-BHIHMOMY, i
etcs 06pasoBaHHe NPaHys, JOMHHECUHPYIOUIHX B NpH
TPAUHKAHHA. Hnoon-u'n‘mnecno O6GHAPYKHBACTCH HME
Ha Jorapupmuueckoii dase pasBHTHA KYJAbTYPH KaK B YCJAOB
" NOAHOUEHHOM cpeibl, TAK M NPH PA3BHTHH HAa MHHHMAALHOM CH
~ THuecKoit cpexe. “,
Creunduyeckne HIMEHEHHS JIOMHHECUCHIHH TIPH Mepexo
oaHoll (asu passBuTHA K ApYroi, o6mapyxusaiouine uerkuii ¢
BHil XapakTep, BEPOATHO, ABJAAIOTCH OTPaXKeHHeM 1efiCTBHA B
~ TepHAJLHOA NONYAAWUHH PEryAsTOPHHIX MeXaHH3MOB, BO3
~ NpOSBARIOMMXCA Yepe3 BhAeJAeHHe B Cpely COeIHHEeHWi, I
~ curHajzoM aas GuicTpolt MoauduKaumu MeMOPaHHON JOKAAM:
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coeAnHennil, BKAOYaOMHKe rpynny ocoGuix (praBonpoTeHoB, MeHa-
H yOHXHHOHOB, GeaKOB, COAEPKAIIMX HEreMoBOe XeJe30, W UHTO-
xpomos [10, 11].

Bo3amoxkno, uTo Ha pasusix dasax passuTHa GakTepHH HCIONb-
3ylOT PasAHYHBIE NMYTH H3BACYCHHS SHEPrHH. Y aspoGHLIX MHKPOOP-
ranuaMoB HanGojee BaXKeH npouece OKHCAHTeAbHOro dochopuin-
poBaHHs, XKecTKO conpsukenHulli ¢ paGorolt AnixaTeabHoNl uenw.

AKTHBHOCTb OKCHJIA3
ABIXATENBHOR UWENH NPH HM3MEHEHHMH YChO
PASBHTHSA NONYASUMH ESCHERICHIA COLI M-17

Pasanuinie BapHanTs ONTHMHSAUMH YCAOBHA PasBHTHA no
unn E. coli memsmenno mPHBOAST K OAHOSHAYHOMY DE3YJb
CHIKEHHIO e¢ CKOPOCTH POCTa H WHCAEHHOCTH NPH NOCTHXEHHH
woctw 2—5-10° xaerox ma | aa cpemw oburamus [1]. IToac

~ ANHE@MHKA DasBHTHR OaxTepHaALHOM NONYJASUHH He MOXeT
_ OOBSCHEHZ HCTOWCHHEM NHTATEALHHX PECYPCOB Cpelbl, MOCKOJBI
~_OHa COXPaHSETCH H B YCAOBHSX NOAAEPKAHHS NOCTONHHON KOHUE
TPauMn HCTOYHHKOB nNHTaHMA [2] W yzasemus npoaykTOB X!
ResireasHoctn [3]. 310 HABOAMT Ha MBICAB O CyUIECTBOBaHHH
GHX MEXaHH3MOB KOHTPOAS DPAasBHTHA NONMYJASUMH, NPH Y4act
.n::pux &cr:nm ONTHMAJALHOE COOTBETCTBHE CKOPOCTH POC
CACHH COO6IIECTBA KaXKAOMY MEPHOAY €ro pPasBHTHS.

Coraacro paGoram [2, 4], nonyasuns MEKPOOpPraHHIMOB MOME
OHTL pacCMOTPeHA Kak efnHOe OHaJabHOE nesaoe Gaaro
HHTErPaTHBHOMY JeHCTBHIO MeTaboanTOoB, e
pyemuix B cpeay oburauus. Iloxasamo [5—8] maamume nonoGHM

H B NONyASUMAX BHCWHX oprannsmos, Ecrecrse
AONYCTHTH, 4TO AeHCTBHE PEryANTOPHHX COCAHHEHHH NOJXKHO OBl
HanpasaeHo Ha QyHAameHTaJbHBE NpomeccH XH3Heobecneue
; YACTHOCTH HA DeaKUMH OCBOGOMKICHHS W YTHAH3AIUHH SHe|
UHTHBAA Da3HOHANPABACHHOCTh ACHCTBHS STHX BeWleCTB HA
::s::u STanax passutas nonyasumu [2, 4, 7, 9], moxHo cuk
Quoluxmnem H CEKPEUHS B Cpeay AOAXKHM OuTb CHrHAJOM AA
puiM PEXOLOB OCHOBHBIX SHEProAaloUIHX NPOLECCOB ¢ ObiC
Wmlel. HEOGXOHMOr0 COOTHOWEHHS CKOpOCTell OKHE
NeHHA - - !flnum. MaKpOSpruYecKux coezuluenl.
HAuixateavunit annapar E.coli

HHH PAla HCCACAOBaHHA MOXHO CYMTATH, 4TO I

uux serse (HAIH OMHMO JBYX OCHOB

el T e ucuxawod), y E. coll nei
NOCTYNACHHS BOCCTAHOBHTEAbHBIX ISKBH

JeHTOB
x € JAakrara, a-ramuepodocdara, JKHDHBIX KHCAOT H AP

s’

B srtoit cBfiam npeacraBassoch ueaecoo6pasHbLIM. HCCAENOBATH
cnoco6nocts nonyasunn E. coli k oxucaennio pasanunnix cyberpa-
TOB Ha pasubix ¢Qasax ee pasButHa. Takofi noaAxox no3soaseT
0XapaKTePH30BATDL HHTEHCHBHOCTh (QYHKIHOHHPOBAHHA OTAEAbHLIX
YYaCTKOB KOHEYHOrO OKHCJEHHSI ¢ BbifiBAeHHeM Haubojee aKTHBHO-
ro Ha AaHHOM STane PasBHTHA NMYTH H3BJEYEHHA SHEPIHH, a TaKKe
COMOCTaBHTH AKTHBHOCTb lenefi OKHCAGHHS NpPH BHPAUIHBAHHH
E. coli B pasnAuyHBIX NO HCTOYHHKAM NHTAHHA YCAOBHAX. ITO mo-
3BOJISIET TAKIKE BHABHTH HanGonee ycTofiunBLIe, FEHETHUECKH XKECTKO
3aKpenJeHHble M TNOTOMY JKH3HEHHO BaKHble CHCTEMBl SHepro-
obecrieqeHns H OUEHHTb JAGHIBHOCTb IHEPreTHYECKHX CHCTEM B 3a-
BHCHMOCTH OT ycA0BHfi cpeabl OOHTAHHA.

MATEPHAJI H METOJIbl HCCJNIEJLOBAHHS

Hccaenosauns nposoauan Ha xyasrype E. coli (mramm M-17),
noayyennoft us Ilepmckoro HHH Bakumn u cmsoporox. B aaGo-
patopumix ycaosusix E. coli xpammam npu temneparype 4°C na
arapusuposannof cpese M-9 u MITA. Buipamusanne Kyabtyp npo-
BOAMAH Ha Msico-mentoHHOM Gyabone ¢ pH 7,6 n na cunTeTHYecKON
cpene M-9 [12].

Jlas 3acesa ucnoab3zosaan 18—20-yacoBylo KyabTypy, BOCCTa-
HOBJIEHHYIO C KOCAYKOB B COOTBETCTBYIOUIHX Cpeaax. Kynbrua;?o-
BaHue Bean B KoabGax oGvemom 500 ma B Tepmocrare npu 37°C.
3a passBuTHEM KyJAbTYpHl CAGAMAH NMyTEM NOACYETa KJIETOK B mpo-
6ax, BHieMKY KOTOPHIX MPOBOAKJN 4Yepe3 KaXk/blil yac mocae sacesa,
HCNOAL3YsE METOA npsMoro cuera B Kamepax [opsieBa Ha MHKpO-
ckone Broaawm-70.

IMpu BeIxoAe KyAbTYPH Ha ompeneaenuyio ¢asy passurus (aor-,
CTAllHOHAPHYIO H oruolbpanuu) GHomaccy OTAeAfAH HA UeHTpHOyre
LJIC-3 npu 5 thic. 06/mun B Teuenne 40 mun. Ocanok Gakrepuii
OTMBIBAAH (H3HOAOTHYECKHM PACTBOPOM M MOBTOPHO UEHTPHPYru-
posaan npu ToM ke pexume. [Toaywennyio GakrepuanbHylo maccy

CneHAHPOBaJH B (PH3HOJOTHYECKOM PacTBOPE 10 KOHUEHTPAUHH

M2 cuipoft Guomacesl Ha 1 ma.

Onpenenenne ABXaHHA GaKTepPHAJAbHHIX KJAETOK MPOH3BOAHIH
MaHoMeTpHuecKHM MeTofom B annapare BapGypra [13, 14]. Cpena
unkyGaunn Ouaa caeayiomefi: KH,PO, 40 xxM (pH 74);
KCI 140 xxM; MgCl; 10 uxM; cykuunar xaaus 20 ucM; nupy-
Bat 20 uxM-+4wmanar 5 umxM; a-rannepodocdhar 20 uxM; a-keroray-
rapar 20 xxM; HAJIH 14 uxM; nakrar 53 mxM. K cpene umky-
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AKAZEMHSL HAYK CCCP - VYPAJILCKHPA HAVHUHBIA LEHTP = . onymenuit, BKA0OYaI0NME rpynny oco6uix ¢aaBonpoTensos, MeHa-
MEXAHHSMBl PECVASUMH PASBHTHS BAKTEPHAJIBHBIX NONYJASUHA yOMXHHOHOB, GEJKOB, COAEPKAUIMX HEreMOBOE Keae30, H UHTO-
“xpomos [10, 11].

" B0o3MOXHO, 4TO HA pasHux (aszax passutns GakTepHH HCMOJb-
OT pasaAHYHbIE NYTH H3BJACYCHHS SHEPruH. Y aspoOGHBIX MHKPOOP-
iH3MOB HauGoJee BaXKeH NPOIece OKHCAHTeAbHOro hocdopuau-
anus, KeCTKO conpsixkeHHuifi ¢ paGoroit AbixaTeabHofl uenw.

B sToft CBA3H NpPEACTABAAAOCH Uenecoo6pasHLIM. HCCAEAOBATD
enocobuocTb nonyasuun E. coli k oxucaenmo pasanunbix cyberpa-
yoB Ha pasubix ¢asax ee paseutua. Takoli noaxoax nossoaser
OXapaKTepH30BaTh HHTEHCHBHOCTb (QYHKUHOHHPOBAHHS OTACABHLIX
Y4aCTKOB KOHEYHOro OKHCJAEHHS C BbIfiIBACHHEM HanboJee aKTHBHO-
D HA AAHHOM STane PasBHTHA MYTH H3BJEYCHHA SHEPrHH, a TaKKe
CONOCTABHTL AKTHBHOCTb lenefi OKHCACHHS NPH BHIPAULHBAHHH
E. coli B pasn MuHBIX MO HCTOYHHKAM NHTAHHA ycaoBuax. 10 no-
3BOJISIET TAK)Ke BHABHTH HanGosee ycTofiunBbe, FeHETHYECKH JKECTKO
SaKpenJeHHble W TNOTOMY XXH3HEHHO Ba)KHbie CHCTEMBbl 3SHepro-
‘ofecnedeHnst H OUEHHTh JAGHABHOCTL SHEPreTHYECKHX CHCTeM B 3a-
BHCHMOCTH OT YCJAOBHMA cpeisl OOHTAHHSA.

B. . KOPOBEOB, B. M. JEMKHH

AKTHBHOCTb OKCHJIA3 y
JBIXATENBHOA UENH NPH M3MEHEHHH YCJIOBHS
PA3BUTHS! NONYJSIUHH ESCHERICHIA COLIM-17

b

Pasanuibie BaPHAHTH ONTHMH3AUHH YCAOBHIA PasBHTHSA nomy,
wan E. coli HeM3MeHHO MPHBOAST K ONHO3HAYHOMY pE3yJbTaTy=
CHHKEHHIO ee CKOPOCTH POCTa H WHCACHHOCTH NPH JOCTHXEHHH I
HoctH 2—5-10° kaerok Ha | ma cpean oburamus [1]. ITono6
AMHAMHKA PasBHTHA GakTepHAAbHON NONyJAsUHH He MOXeT OH
o6bsiCHeHA HCTONIEHHEM MHTATEAbHBIX PECYpCOB Cpeibl, MOCKQ
~OHa COXpaHsieTcsl H B YCAOBHAX NOAAEPIKAHHA NOCTOSHHON KOHIY
TPaUHK HCTOYHHKOB NuTanus [2] W ylajenus NpPoAYKTOB XKH3|
Aesreashoctd [3]. 10 HABOAMT Ha MBICAL O CYUIECTBOBAHHH OC
OLiX MEXaHH3MOB KOHTPOAS PA3BHTHA MNONYJAALHH, NPH Y4
KOTOPHIX JOCTHraeTcs ONTHMAJbHOE COOTBETCTBHE CKOPOCTH POC!
H YHCJCHHOCTH COOOUIECTBA KaXKAOMY NMEPHOAY €ro pas3BHTHA.

Coraacuo paGoram [2, 4], nonyasius MHKPOOPraHH3MOB MO?
OHTb paccMOTpeHa Kak eanoe ¢ oHajbHOe uesoe 6aaroaa
HHTErpaTHBHOMY AE/CTBHIO Creuy MeTaboJHTOB, MPOAY!
pyembix B cpexy o6urauus. ITokasamo [5—8] maimume nonoGHE
COJHHEHHA W B NONYJAAUMAX BHICWHX oprann3Mos, Ecre
AOMYCTHTD, 4TO AEHCTBHE PEryNATOPHHIX COCAMHEHHI N0JKHO Obl
HanpasJeHo Ha (QyHAaMeHTaJbHBE Npouecchl KH3HeoGecneyeHH
;ucruocn H2 DEAKUMH OCBOGOMKACHHS W YTHAM3ALHH SHEPrH

UHTHIBAs PA3HOHANPABAEHHOCTb AEHCTBHS STHX BElICCTB HA (
ACALHBIX STanax passuTHA nonyasuuu [2, 4, 7, 9], moxHO cunTal
;’° HX CHHTE3 H CeKpeuHs B Cpely AOMXKHL ObITb CHIHAJOM

MATEPHAJI H METOABI HCCJNEJLOBAHHS

Hccaenosanus nposoauan ua kyasrype E. coli (mramm M-17),
noayuennoit us Iepmckoro HHH pakumu u cumsoporoxk. B naGo-
paropubix ycaopusx E. coli xpauuwam npu Ttemnepatype 4°C na
arapusuposannofi cpese M-9 u MITA. Buipamusanne KyabTyp npo-
BOAHAH Ha Msico-nmenToHHOM Gyavone ¢ pH 7,6 u Ha CHHTETHYECKOH

cpeae M-9 [12].

: Ias 3acesa ucnoab3osaan 18—20-vacoByio KyJabTypy, BOCCTa-
HOBJICHHYIO C KOCSYKOB B COOTBETCTBYIOUIHX Cpeaax. KyJIbTHB;iop -
Banme Bean B KoaGax oGmemom 500 x2 B tepmocrare npu 37° C.
3a passuTHeM KyJbTYpH CAGAHAH MyTEM MOJACYETa KACTOK B npo-
6ax, BhleMKy KOTOPHIX MPOBOAHAK Yepe3 KaX[blil yac nocje sacesa,
HCNOAL3Ys MeTOX HpsiMoro cyera B Kamepax [opseBa Ha MHKpO-
ckone Buoaam-70.

pn BLx0Ke KyALTYPH Ha ompeaeaeHHyio pasy paspuTis (nor-,
CTAUHOHAPHYIO H on:;panua) GHomaccy OTAeAfAH Ha UeHTpHpyre
430BbIX NEPEXOZ0B OCHOBHBLIX SHEPrOAAIOWMX NPOLECCOB ¢ OHE LIVIC-3 npu 5 Ttic. 06/suun B Tevenne 40 mun. Ocanox Gakrepuit
PHM yCTaHOBJIEHHEM HeOGXOAHMOrO COOTHOIIEHHS ckopocrefi @ H OTMBIBaAH (H3HOJOTHYECKHM PacTBOPOM H MOBTOPHO uenTpudyru-
JeHHs Cy6CTPATOB H YTHAH3AUHH MaKpOSpruyeckux coejnnensfi B = POBAJH NpH TOM Xe pPeKuME. IMoayuennyio GakTepHaabHyio Maccy
npoueccax pocTa H pasBHTHSA. CNeHAMPOBaAH B (H3HOJOrHYECKOM pacTBOpe 10 KOHUEHTPAUHH

Huixateasusifi annapar E.coli AOCTATOYHO XOpOWIO H3 M2 chipoft Guomaccs Ha 1 ma.

HO 210 CHX NOP HET eAHHON TOUKH 3peHHs Ha CTPOeHHE OCHOBHOI 1l Onpenenenne AHXaHHS GAKTEPHAALHHIX KACTOK MPOH3BOAHAHN
TEPMHHAJLHOTO OKHCJEHHS BellecTs y 9THX Gaktepuit. Ha ocnosd: MaHOMETpHYECKHM METOJAOM B annapare BapGypra [13, 14]. Cpena
HHH pAila MCCACNOBAHHA MOXKHO CYHTATH, YTO MOMHMO ABYX @ " wnkyGaumm Owmana caeayomeii: KHPO, 40 uxM (pH 74);
Hux serselt (HAIH- u CyKuHHaTOKcHaasuof), y E. coli nmeioret  KCI 140 uxcM; MgCly 10 mxM; cykumuar kaaus 20 mxM; nupy-

A v . Bar 20 ucM-+manar 5 uxM; a-raunepodocpar 20 uxM; a-keroray-

ot YTH nOCTynaeHHs Boccra (BUBE-
AICHTOB € Aakrata, a-ramnepodocpara, ;.p::,'("m;';',':x, snp ¢ Tapar 20 sxM; HAJIH 14 uxM; nakrar 53 mxM. K cpere uuky-
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san 0,5 aa pasecu Gakrepuit E. coli B pusnonorn
&n:.p:m Ko&esml o6bem npobut 2,0 ma. Conepxanne @
xa B npobax onpezeasan no meroxy Jloypu [15]. [lsixanue xaero
paccuntusain B #xM Oy/Me cupoit GnoMaccs i xe Geaka » mp
Hax 3a 60 mun uukyGaumun. '

PE3YJILTATH H HX OBCYXAEHHE

IMpu pocre kyavryps Ha MIIB nenoabsosanne GakTepusamu pas
am:x cy ?ro:ynp npolecce PasBHTHS 3HAYHTEABHO MEHAAOCH
(cm. pucynok). B ¢ase aorapupmuueckoro pocra HanGoabu
OKHCANTEAbHAS cnocobHOCTb GakTepHit NPOABAAAACH B OTHOUIEH)
a-ranuepodocpara. B craunonapHoft dase okHcaenue a-ra
docdara Bospocao eme Ha 329% (31ech M Aasee npuBO]
JOCTOBepHbIe H3MEHeHHS BEJHYHH), HECMOTPS Ha TO 4TO OTHOCK
TeabHas AKTHBHOCTH Q-TAHUEpOPOCHATOKCHAA3B NPAKTHYCCKH
usmennaace (raGa. 1), a npu nepexose B dasy OTMHDAHHA He
CKOABKO CHH3WJOCH. BBICOKOE mnoriouleHHe KHCJAOPOAA KJETK:
E. coli nabmonanoch TaKke W NPH HCNOAb3OBAHHH B KauecTse Cy
cTpatoB nupysata W Maaara. Murepecno, uto B Jorapudmuyecko
M cTauMoHapHO#t (asax OHO NPAKTHYECKH OAHHAKOBO, a B (ase (
MHpaHus cHusuaoch Ha 71,7%. E

[Mpeacrasasior untepec 0COGEHHOCTH HCNOAb3OBAHHS MOMYAAUN
efi Hara. CkopocTh OKHCJeHHs 3TOro cyGeTparta npu pocte H
MIIB npumepro pasua Ha Jaor- w craunonaproit ¢asax, Ho 3are
pesxo (na 182%) yseanwynsaercs B paze oT™MHpaHHA. :

Hcnoabsosanne E. @
- 5 @-KeTOrJyTapoBOd KH
. B Jor-pasze 3HaYHTeAb
MEHbIE N0 CPABHEHHIO
APYTHMH cy6erparami
pH mepexose B CTalk
HapHyi0 ¢asy pocra OKH
Aenue storo cyGerpara cHi
3HJOCH, HO BO3POCJI0 B Pa:
OTMHPAHHA 10 BEJHYHH, X
PaKkTepHuIX AAR mep
Jorapudpmuyeckoro pocr
Ananornunas kapTuHa nab-
JI0fanach, Koraa B Kave
Ay L Be ara npHMes
i r m r m  HAJIH, oanako neo6
MO OTMETHTb, 4TO ABIX
npu AUMBAHWH WA mTaTeABHOR TeAbHAA aKTHBHOCTD KJe
i (a) u cpeae M-9 (6). PeA 5 stoM cayuae Gbiaa
oy~ Gaou: 1 aorapugumveckas, 1l —cragu. CKOABKO Bhillle, 4eM
2 — nupysar{marar; """"""“m=: OKHCJNI€HHH a-KeTora
§ = ketorayrapar; § — asrar, " BOW KHCAOTHI.

<

wxM ), fwe wabecxy 8 1v
“ & v o

- N

HALH
<0,2
<0,05
>0,05
Jlaxrar
<0,05
1,6240,13
<0,06
<0,05

1,25+0,24 (6) | 1,38+0,55 (6)
TaG6auua 2

(asax passuTHs nonyasums Ha cpeae M-9

NPH OKHCACHHH pasamunbix cyOcerparos, mxM O,/ mz Geaxa B 1 « (KoaMuecTBo onuiToB Ha Beex ¢asax paswo 6)

Ta6anna 1

HAJH
<0,001
<0,05
<0,05

3,13+0,28 | 4,16+0,22
0,184+0,04

0.64+0,13 | 3,80+0,05

0,29 (9) |0,8910,

40,36 (9) | 1,6040,57 3na
B 33 (10

>0,5
>0,05
>0,05

a-Ketorayrapo-

G-KeTorayrapo-
BAS KNCAOTA
2,7940,21
1,8240,16

<0,001
0,59+0,05

<0,05

<0,05

Cy6erpar

a-rangepodpochar

6,6820,66 6)
>0,05
>0,05

CyGerpar

0,18

3,83+
0,87 40,15

¢azax passuTHs nonyasuww wa MITB

NPH OKMCACHHH pasHbiX cyOcrparos, mMxM O,/ m2 Geaxa B 1 %

<0,001
<0,05
<0,05

. 0,2040,03

a-rangepodochar

NMupysar{manar
>0,5
<0,01
<0,05

JAar
<0,001
1,02+0,16
<0,05
<0,05

NMupysar-{-ma-

<0,05
<0,05

>0,5
. .|3,94%0,65 (6) | 0,9130,26 (6)

ywﬂb SHAYMMOCTH NMO OTHO-

2,0240,07 | 2,26+0,35

Cyxkuuunar

<0,001
<0,05
<0,05

1,30+0,11

4,34+40,16 | 5,556+0,29

Cyxuuuar

.12,1540,78 (9)*| 4,05+1,23 (9)

pOBEeHL BHAYHMOCTH NO OTHO-

Moraomenne xucropona kaerkamu E. coli M-17 na pasusix

RO & o = 4
POBEHb SHAMHMOCTH NO OTHO-

Dasa

Moraowenwne kucaoposa kaerkamu E. coli M-17 ma pasusix

WeHHI0 K craunonapuoit (ase
WeHHO K Jor-pase . . . .

WeHWo K Jor
ORI . e a7 o

y

wewwo Kk aor-pase . . . . . .
R T

y
WeHHi0 K craumosapuofl ¢ase .

Ypomenb 3HAYHMOCTH 1O OTHO-

YpoBess 3HAYMMOCTH N0 OTHO-
weHmio K jgor-gase . . . . . .

YpoBeHb 3HAMHMOCTH N0 OTHO-

pudmuveckas . . . . . . .

Craunonapnan .

Jlora

* Lndpu » cRoOKAX — KOANNECTBO ONMTOS.
Jlorapudmuueckasn :
Craumonapuan . . . . . .
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akuy 06pa3oM, AKTHBHOCTb OTAEAbHHIX Y4aCTKOB JLXaTes
m': £ co?iq:leum B 3aBHCHMOCTH OT (asbl pasBHTHA noj
LMK, TPHUEM XapaKTep OKHCACHH: HCMOAB3YeMBIX Cy6eTp
pasubix pa3ax 3HAUNTEABHO oTanvaercs. 9
Cuena cpeabl OGHTAHHSA BLI3HBACT OTUETAHBLIC CABHIM B
WHOHHPOBAHHM ALIXATeAbHOro annapara Gakrepuii. ITpu Buipa
sanun E. coli na cunteriueckodi cpeie M-9 Gaktepui HauG
aKTHBHO OKHCASIOT MHPYBaT  Maaar (CM. PHCYHOK, Ta6a. 2),
TEHCHBHOCTb DACUIENAEHHS STHX CYOCTPaTOB CHHXKaeTCs no
pa3BHTHS TIONMYAAUHH — HA 71% npu mnepexoje KyJbTyphl B
crabuansaunn yncaennoctd u Ha 56% — B dasy oT™MHpaHuS. |
JOTHYHas KapTHHA Ha6a01aaach M NPH OKHCJCHHH APYIHX CYG
 7oB. OTAHYHE COCTOSAO AHIUb B OTHOCHTEJAbHBIX BEJHYHHAX
~ HHS MOTJOMIEHHS KHCAOPOAA. 3
: AHAAH3 TpHBEIEHHHX JAHHBIX NOKA3bBAeT, UTO AKTHB
GyHKILHOHHPOBAHHA OTACAbHBIX yHaCTKOB abixateabHoil uenu E.
. TIPH PA3BHTHH NONYASUHH 3aMeTHO H3MensieTcs. [lo-puinmomy,
" 3HOJOTHUECKHe OCOGEHHOCTH OTJAeAbHbIX (a3 pasBHUTHA Ky
onpeeasior HanGojee ueAeCOO6PA3HbI NMYTh M3BJEUCHHSA IHE
. Ha xaxiom srane. Tak, mpu pocre Ha cpeae MIIB B ycaos
 .onTHMaabHOM 06GECNeyeHHOCTH NAACTHYECKHMH MaTepHa aMH OCk
HBIM HCTOYHHKOM O6pa3’oBaHHsi MaKPOIPrHUECKHX COeIHHeHHi
OKHCJCHHE a-T. ta [16], koTopoe npuBOAH
sHeprun. Buammo, stuM MoxHO 06
HHTb BHICOKYIO aKTHBHOCTbH IJIHIL (daTokcuaassl B nepHOR
TeHCHBHOrO pocra (cM. . OpuenmipoBouHbIfi pacyer
Kasaa, uto cuHTe3 0KoaAo 50% MaKpospruueckux coeanHenuii B
PHOA SKCNOHEHUHAJIBHOrO Pa3BHTHA MOXeT GbiThb oGecneyeH OK
JAennem a-ranuepodocdara. OyHKUHOHHPOBAHHE OCHOBHBIX
LeNH OKHCACHHS, HAYNHAIOWMHXCA € MHPHAHHOBBLIX JerHApor
- (okmcaenwe nmpysata m Mmanara, a-kergorayrapata u HAJF
~ “baamonpotenzos (OKHcAeHHe CYKUHHATA), B STHX YCJIOBHAX, B
v AITHO, MMEJ0 BTOPOCTENEeHHOE 3HAaYeHHWe, KOTOpoe, OJHAKO, 3H
:ﬂblo mo B CTAJIMH OTMHPAHHA, KOrAa KyJbTypa HaXoA®
ony - B ycaosusx pocra ma MumMMaabHOR cpene kaetkn E.
W B OCHOBHOM rJaBHble NYTH pacluenJeHHs Be
- (ra6a. 2), npuuem aKTHBHOCTb OKHCACHHS OCHOBHBIX JOHATOPOB
. Aopoia (AaKTaTa, nMpyBaTa M MaaaTa, CyKUMHATa), HECMO
‘€€ CHHXKCHHE MO Mepe Pa3BHTHA MonyAsuuH, Gbina MaKCH
:0 ’:.P;'ylﬂm ': il;y.rnl OKCH1a3aMH, Ha Bcex sranax. B
AKTHBHOM COCTORMH HOGOWHE mypH oXNCacavS Borsers: OT
HHEM STOTO SBASIETCH BECbMa HH3KAA CNOCOGHOCTb OKHCA
‘a-rauuepodochara (npuGansureasno 15% or oGuedr oKHea
::: ‘.’;mﬂ)- Ozxnako 310 ne cornacyercsi ¢ ypoBHeM OKHC
porocilcy s::; ycaosuax sksorenworo HAJIH. BosmoxHo,
o : TEABHBIX nmepecTpoex MemGpanHoro annapara,

'B

A

Gaofnaembix npu cvmene a3 passuTHA GaKTePHAABHBIX KyJbTYP
[17, 18], cumsuaach memOpannas nponnuaemocts aas HAJIH,
OKHCACHHE €ro KACTKAMH CTaJ0 MHHHMaJbHbIM.

Takum 06pasoM, NpeACTaBJeHHbIE JAaHHbie NMO3BOJAAIOT CYHTATh,
YTO JAMHAMHKA OKHCJAEHHA CyGCTPaToB ABLIXaTeJbHBIM annapaTrom
E. coli sBaserca OTPaXKeHHEM CYUIECTBOBAHHA B GakTepHaJIbHOM
NONyASAUHH OCOGHIX MEXaHH3MOB, <«NEPEeKAIOYAIOIHX> OKHCJAeHHe
cy6eTpaToB Ha HanGoaee uenecoobpasuuiii nyTs. PasoBocTh Xapak-
Tepa TAKHX NEPEKNIOYeHHii JONYCKaeT BOIMOKHOCTH ero oGbsicHe-
HAA HaAnYHeM B GAKTePHAJIbHBIX MONYJSUHAX KOONEpPaTHBHLIX nepe-
X008 MeMOpaH B OTBET Ha NoOsBJEHHe BO BHeWHel cpeae KaKHX-TO
peryastopuuix meraGoauros [19].
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g AKALEMMS HAVK CCCP - VYPAJILCKHA HAVUHBIA UFHTP § %
4 PASBMTHS BAKTEPHAJIbHBIX MOMYJISUMA 1977 aTeMaTHYECKas MOJAeAb NOCTPOEHA Ha CJEAYIOUIHX Mpeanoo-
g MEXAHM3MBl PETVJISIUAH : - Sstanity
P R 1. Cuntes GaxTepuaabHbiX H parossix GeaKos nporexaer Ha 6ak-

TepHaAbHBX pHbéOCOMaX.
-+ 2. Cxopocts pocta Giomacchl Gaktepuil onpejeasercst an6o KOH-
b uentpaumeii puGOCOM, Ha KOTOPHX CHHTe3HPYIOTCS GakTepHajbHC
Ir.A. Yrog4HKoB | Geaku, AH6O BeAHYHHOR CYMMapHOro MOTOKa JHMHTHpYlOuwero cy6-
cTpata BHYTPb GakTepHaabHbx KaeToK Ilo.

3. CKOpOCTb H3MEHEeHHS KOHUEeHTpaunn Guomaccs paros onpeje-
aserca An60 xonuentpaunefi pn6OCOM, Ha KOTOPHIX CHHTE3HPYIOTCH
darosuie 6eaku, An6o Beanunnoi noroxa Il (My=K;-Ily).

4. Cxopoctb GuocnurTesa pubocom onpeaeasercsi AH6O KOHUEHT-
pauneft PHK-noanmepasu, an6o 3nauyenHeMm noToka JAHMHTHPYIO-
wero cy6erpara Iy (I, =K, ITy).

5. Konuenrpauns pubocoM, Ha KOTOPHX CHHTe3HpyloTcs Gakre-

HaabHbie GeJAKH, NPONOPUHOHAALHA obulefl KOHUEeHTpalHn prGOCOM.

MATEMATHYECKASI MOZLEJIb
JIHHAMHKH POCTA BHOMACCHI ®ATOB

- BN AR Saae

X CymecTsylomue MaTeMaTHUECKHe MOJCIH AHHAMHKH pOCTa OHO- -

maccs Garos [1, 2] me ommchBaioT nNpeAsKCNoHeHUHa bHOM  passt

e pocra (puc. 1), a TaKxke He NpeACKasbLIBAIOT H3MEHEHHS 6uoxunu;

i CKOro CocTaBa GHOMaccht GakTepuit B TeuenHe OAHOPA3OBOrO (nepuo- 03 GHILHERT NPONOPUHORANBHOCTH

, AHYECKOr0) KYJALTHBHPOBaHMA (ParoB COBMECTHO C Gakrepusimi, Co- or

t ajanHe HOBHIX MaTeMaTHWeCKHX MojeJell, aJeKBATHLIX MHKPOGHOO- P

; FHYeCKHM npoueccaM, cnocoGeTpyer nporpeccy B o6s1acTH TeopeTHYe- Ky+%s

cKoft MHKPOGHOJIOTHH W NPOMBIIIEHHOrO GuocHHTe3a. # 6. 3nauenue noroka 1y pasHo npon3sBeAeHHIO YAEAbHON CKOPOCTH

B pansoft paGore PACCMATPHBAETCS MaremaTiueckas MOMAb S  rpancnopra B(s) Ha cyMMapHylo noepXHOCTb GakTepHaabHO# nony-

AMHAMHKH pocta Ouomacchl (aros. B ee ypapHeHusx ¢durypup IOT | .

KOHL Guomaccs Gaktepuit, puGocom, GakTepHaabHOTO (ep- 7. Yaeapnas cKOpocTh Tpancnopra B(s) mmeer MmaxcumaabHoe

menra PHK-noammepasm, a yiouero cy6crpata M OMOMACCH | suagemme, KOrAa CKOpOCTh pocTa GakTepuit onpefeasercs BeAnuHHORM

¢aros, ycpeanenisie no ofemy MeHTepa, KOTOpbifi paccMaTph= =  potoka [lo.

paerTcsl KaK KyJbTHBATOP NOJHONO nNepemeilHBaHns: : 8. MakcumasbHas yAeJbHas CKOPOCTb TPAHCHOPTA 3aBHCHT OT
X, — KOHUeHTpauns Guomacchl Gaktepiit, M2/ ma; KOHIEHTPAlHH JHMHTHpYOWero cy6crpaTta caeaymouum obpasom:
Xy — KOHUeHTpauns GHoMacch (aros, mxe/Mr; :

A — KOHUEHTPAUMS PHOOCOM, MK2/MA; ; Bu (s) =B, - W

¢ — KOHUeHTpauus GakrepHaasHof PHK-nouluepasu/. MK2[MA; S+Kyx

¥ - _."f::f“'lup.“! 'I |J|m| | :"Wm cy6cTpata, MKz MA; 9. OrHowenne CyMMapHOHl NOBEPXHOCTH GAaKTEPHAJIbHBIX KJIETOK
, n.—lay'rpbuda:mpn:mx m: m{!z‘:nem e _ K HX GHOMAcce SIBASIETCS NOCTOSHHOMA BeJHUYHHOMN. 4

s 1, — 3HAueHHe NOTOKA mpm W‘. HAylLero Ha 10. Ckopocrs Onocunresa PHK-noammepaswt onpejeasiercst pas-

HOCTBIO Mexay Beauunuof notoxka [T,  sHauenHem CKOPOCTH CHHTe3a

puGocon.
11. OyHKUHOHAJLHAS 33aBHCHMOCTH AKTHBHOCTH PHGOCOM OT KOH-

. UeHTPAUMH AHMHTHPYlOUlero cy6cTpaTa HmeeT CJAelAyioulHi BHA:
. S
Ay () A".S-H(.o'

2 12. Beanunna akrupoctH PHK-nosmmepassl uamensieTcs B 3aBH-
CHMOCTH OT KOHUEHTPAUHH JHMHTHpYylowlero cybcrpata no cjaeayio-
eMy 3aKoHy:

a CHHTE3 PHOOCOM, MK2/MA-4ac; :
4 I1, — BeAMuMHA NOTOKA JMMHTHpYlOUlero cy6crpara, KoTophift pacs |
. XoAyercst Ha CHHTe3 GHOMAacchH (arom, MKx2/Ma-wac; %
" B (s) — peanunna ynessHOMl CKOPOCTH TPAHCNOPTA JIHMHTHPYIOUIE
if cy6erpara (CKOpOCTh TpaHCNopTa JHMHTHpYlolUlero cyocTpara
W Yepes CAMHHIY NOBEPXHOCTH GaKTepHAALHOM nNOMYJSUHH);
I Bum () — MakcHma/bHOE SHayeHHe yaeabHOMl CKOPOCTH —TpaHCnopra

JHMHTHPYIOULErO :

A, () — Be/MYHHG AKTHBHOCTH 3

A, (s) — snavenne akrusnocrn PHK-noammepassi;
x—alnplﬁoeou. Ha KOTOPHX CHHTe3HpYyloTCA GakTepHa’a

S
S+Kp

A, (s)=Agp-
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Ha MOLepKANHe IKHIHEAEATEBHOCTH GakTepuit NPAMO NPONOPILH wm’:‘p;m“”uﬁw:um.

HAJbHA KOWUEHTpAWWH OMomacchi Gaktepiil. Kosdxpuusent nponop- s o Peppen

nHoHanbHOCTH E SIBAAETCSH nocrosunoft semunnoft (E=E;) 1o 1e S i y s R

nop, NOKA €ro 3HaueHue He NPEBLIIACT MaKCHMaJbHOM ) I e
»>

CKOPOCTH TpaHCnopra auMuTHpYIONero cy6erpata Bu(s). B
nom cayuae E=Bw(s).

wassnan; [/ — sxenon usln;
11 — samepneqnn pocra *H
1V — craumonapuas.

Opems, v

Puc. 2. Jlunamuxa - usMenenus
KOHUeHTpauuy Guomaccw Gaxtepuft ! ixe//un

NPH PasiHYHHEX HAYAJBHMX 3HA- .’,3’
UIHM areHToM. b YeHunx cofepxanus puGocom E
16. KonuenTpauust JH3HPYIOUIEro arenTa MPONOPIHOHATLHA KC : eAMHMIE GHOMACCH. ! /4
ul'gtmll Guomaccsl ¢aros. . Kpussie pocta Guomaccu: I — obmero
17. Yieasusie CKopocTH (Aorapu@mHyecKue CKOPOCTH) nza: -f-u — conepxanue pu-
HAJLHBIX KOMMNOHEHT PAaBHBI MeXay coGoit. Gocow nph fm0; 2 — Gaxrepull Ges
18. Buomacca Gakre COCTOMT B OCHOBHOM H3 Geaka M P n&zmenomn--»-oi dasu:
19. Conepxanne lng(, Geslka M JHNHAOB B elHHHIE GHOM (,'-*)”-eomn--e puGocou r : b
Gakrepuit NOCTOSHHO. spa fe0; [ - J 5
90. Konuenrpauun puGocom u PHK-nomumepassi mHoro o (x. o (x. ”)ol' Bpeun, ¥ '

yeM KOHUEHTPAUHS CyMMapHoro Geiaka. 3

COr/1acHO H3NOMKEHHBIM NMPEANOJIOKEHHAM, MaTeMaTHYeCKast MoJe!
AMHAMHKH pocta GHomaccsl Gaktepit mpH OAHOPA3OBOM KYJLTHBH )-
Banun Oyjer WMeThb CAeAylouni BHA: :

g X, mxr/aus

Puc. 3. JxcnepuMenTanbime 3a-
4 min (- 4,99, B 1) — Kurxaoxi g e il

. noft PHK u Guomaccs ¢aros ot
%2 —min{(1 —)- 4,(9)-7, KaB()-x),

& —min (4,0, Ky-B©)-x1) = Kuxy'y,

BPeMeHH.

Kouuenrtpanus, aa: | — Guomacs

cu Oaxrepufl  (x,); 2 — ToraswuoR

PHK (10-y); 3 — Omomacces ¢aros
(10%.x,).

! 2 J “
L ~KF (KB ©)-x,— A4, (9)-0] — Ko 20, AL
ds 201
—7-5‘“.”“-}-3".”"-"2" ’+£.'U.+E'x" Puc. 4. Teopernueckue SaBHCH- %
rae U =min{x-A,(s)-y, B(s)-}), GHomac cul damp:::' mm‘. s
U=min{(1 —x)-A,(s)-y, Ky-B(5)-x,}, PHK-noanmepass,  JAHMHTHPYIO- § 100 p
U,-mln (g). E k;'B(l)-x‘}, mero cyGerpara M Guomaccs ¢a-
Uo=Ks- [ B xt"‘t(')'q’ls am-?rul?'-.oz;:lng: l':.um §§ R
X,): 2 — Omomaccw Qaros <
FIK: 805, - 01= WRLeElis =—

_[KiB@)x,— A (0)0, ecan Ky-B(s)-x,>Ay(5)
0, ecan Kiy-B(s)-x,<Ay ()b,




S
E=min B, 556 |
’ .K.K.K.K.Kn.EpEmEnEOon-Aui
Ij:.. B'.' -,-(:lapa:nerp:l ua:e!ﬂ:l"lecmﬁ uo;eau. :
Herpyaso nokasats, 4T0 A1d yAeabHol CKOPOCTH TPaHCropTa
AMMATHpYlOWEro Cy6CTpaTa CNpaBeiHBO CAGLyloulee COOTHOLIRHHE:

1 8
= (B, - — E, .
Be) Eq+Ky Ey+KeExs ( * s+ K ')
ITockoNbKY aHAAMTHYECKOS HCCAel0BaHHE MaTeMarHuyeckot Moje-
au (1) 3aTPyAHHTEABHO, TO A4S MPOBEPKH ANEKBATHOCTH MojleH Gbla
COCTaBJEHA MPOrPaMMa YHCJAEHHOrO pelieHH: _quueuun (1) Ha A3nike
AJIFOJ1-60 (Bxomsom sauxe tpascaaropa TA-IM), peard3oBaHRai
wa SLIBM M-222. Hurerpuposanue cucrems Auddepenunanbauix
wnnenut (1) nposeaeHo MeTOAOM Pyure — Kyrra B Moguduxauuu
Ha. ,
MATeMATHYECKOrO OMMCAHHs BuITeKaeT Caelyioulee CJACACTBHE.
Haauume npeaskcnoneniidansioli gasst pocra Guomaccsl GakrepHit
(cw. puc. 1) ompeseasiercst colepKaHHeM PHGOCOM, HA KOTOPHIX CHH-
TesupyloTc GaKrepHanbibie GeJKH, B eAHHHIE Guomaccsl Gakrepuit

B HauaabHbil [MOMEHT [BpemerH (x--f;). (puc. 2). Ha pu'c. 3 nd

NpHBEAEHb! KCNepHMeHTaNbHble KPHBLIE, ple Ha OCHOBE
JAHHBIX, NOJYYeHHHX B Hawefl JaGopatopud . B. Konosaaosoit,
H TeOpeTHYeCKHe KPHBble, MOJYYEHHble NMyTeM HHTerpHpoBaHHA MaTe- &

urrn;xmoa mogean (1) na BIIBM M-zzg.nCmnenue STHX KPHBBIX
1I0Ka3a]0 KayecTBeHHOE COBNAJeHHe TeOPETHYECKHX 3HaYeHHi nepe-
MEHHBIX X, Xy, Y C SKCNEPHMEHTANbHLIMH AAHHLIMA.
pHefimiee AeTasbHOe SKCNepHMeHTa bHOe HCC/AeJloBaHHE JHHA-

* MAKH pocta 6GHoMacchi (aroB NO3BOJHT NPOBECTH KOJMHYECTBEHHY
npoBepKy ajAeKBATHOCTH MaTemaTHueckofl mozean (1) B cayyae oamo-
PasoBOro KyJAbTHBHPOBaHHs, @ TaKke HCCACAOBATH CTAUHOHApPHbIE
PeXXHMBl NPH NPOTOYHOM KYJAbTHBHPOBAHHH.
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METABOJIHTbI B CPEJLE OBHTAHHS
HETNPEPBIBHOA KYJIbTYPbl ACNNOPOTrEHHBIX
APOXOKER CANDIDA SCOTTIH

Cpean MetaGoauTOB, BblAeAsieMbIX MHKPOOPraHH3MaMH B Cpeay
OGHTAHHA, COAEPKATCA KOMNJEKCH KOMIIOHEHTOB, KOTOpble B 3HA-
YHTEAbHON CTENeHH ONpefeAsIOT pa3BHTHE NONYASUHH, B yacTHOCTH,
NpH H3YYeHHH PA3IBHTHA NepHOAHuecKOd GakTepHajbHOR KyAbTYpHI
Ha MHHHMAJAbLHOW CHHTETHYECKON TIJIOKO3HON mHTaTeaAbHOR cpele
6bl/10 NOKA3aHO, YTO B 3ABHCHMOCTH OT CTaJHH PA3BHTHA KyJAbTYpbl
B YCAOBHAX KOPPEKIHH NHTATEJbHOA Cpeabl B KyJAbTYpajbHBIX Cpe-
Aax HMETCH cneuH(UYecKHe CTHMYAATOPbH H HHrHOHTOPH PassBH-
THs nonyasunn [1].

lNpu HenpepHiBHOM KyaAbTHBHpOBaHHH Apoxxed Candida tro-
picalis na raoKosHo#l cpesie ¢ A06aBJeHHeM KY/AbTYPaJbHOR XKHA-
Koctn apoxokedt C. guilliermondi o6GnapyeHO CHHMKEHHE CKOPOCTI|
pocra C. tropicalis B apa pasa [2]. 3aech xe ormewaercs, 4TO
NPOAYKTH MeTaboJH3Ma Yr/eBOAOOKHCARIOWNX Apo.Lxeh C. fropi-
calis oKaspiBaAM CTHMyJAHpyOuUlee JAeficTBHe HA pPAasBHTHe Kak
WITaMMa aaHHOro e Buaa, tTak u C. guilliermondi. 9th wrammsl
NpH HenpepLiBHOM KyJbTHBHPOBAHHH BHIAEASIOT B Cpely OGHTAaHHA
HEOJHHAKOBBIE MPOAYKTH KHCJAOrO XapakTepa: OAHM (mpoxoasulue
yepes MNOJAYNpoHHHaeMyl0 MeMmOpaHy) CTHMYAHPYIOT, a Apyrue
(He npoxojsimiue uepes MNOAYNPOHHUAEMylO MeMOpany) HHIHOH-
PYIOT POCT OTAeJbHHX WITAMMOB ApOXKeil poaa Candida.

Cramyaupyoumee aeficTBHe NPOAYKTOB Meraboausma QuabTpa-
108 apoxxel Candida scottii na apyrue BHAM APOKKenoao6HbIX
rpuGos oTmeuaercs B pabore [3], coraacHo KOTOPOH OCHOBHEIM
CTHMYAHPYIOUIHM COCJMHeHHeM siBAsieTcs OHOTHH, BbiaeasieMbiil
sTOf KyaAbTYpOfl NpH AeQHUHTE €ro y HCCACAYEMbIX KyAbTYp.

MaBecTHO, 4TO NPH XKHIHEACATEJAbHOCTH MHKPOOPraHH3IMOB, M

. B YacTHOCTH ApOXKefi, B cpely OOHTaHHS MOCTYNaioT sabaoynas,

¢Qymaposas, rayrapopas, NHPOBHHOTPAAHAS KHCAOTH [4—17],
amuHOKHCAOTH [18—26], depmentn [27] u apyrwe coeamHeHHs.
3Haume cocTaBa NPOAYKTOB MeTaGoaH3Ma HeOGXOAHMO NMpH OUEHKe
PA3BHTHA MHKPOGHOM NONyJASUHK APOXOKedl, a Takke And peuwe-
HHS Npo6aeMbl MHOTOKPATHOrO BO3BPATA H HCMOJBIOBAHHS CTON-
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HHMX BOA Ha MPEANPHATHAX MHKPOGHOJOTHUECKOH NpOMBILLICH-

"% He BCTPETHAH B JAHTEpaType AAHHBIX NO COCTABY KyJabTy-

paabbix cpen apoxxked Candida scottii. [TosToMy ANSl MPaBHAb-

Ha pa3BHTHE
HBX BHBOJIOB O BAHSHHM PasAMUHBIX MeTaboAHTOB

3TOM KyabTyps HeO6XOAHMO OblI0 MPOCACAHTb 33 XHMHUECKHM
COCTaBOM Cpejnl

ocTa Apoxked.
gaﬁenem?a cocTaBa MeTaGOJAHTOB cpeabl OGHTAHHA APOXKKeH

C. scottii B 3aBHCHMOCTH OT YIJIEBOAHOrO COCTAaBA MHTATEJbHBIX

cpea. Misyuemmio 3Toro sompoca M MocBsilleHa Hactosmas paGora:

MATEPHAJI H METOJIbI HCCIIELOBAHHSA '

O NPOBOAMAM C WHCTON KyJAbTYpOR ApPOMKIKenoAoGHBIX
rpnG:uu I:"mm scottii pacw Tyaynckas-6 (TYJI-6), onucannofi B
pabore

APOXKKell COCTOHT B TOM, 4TO OHH He COPa)KHBAIOT YraeBOAbl H
HMEIOT BBHICO AeABHYI0 CKOPOCTh POCTA.

llpoxxn‘yn:lgamnz': B JaGopatopHom depMenTepe Henpe-
puisHoro aeficrsus Koucrpykuun BHHUM ruapoansa obmmm 06b-
eMOM 3 4 M TOJe3HBIM Ym [ToceBrbie APOXKKH COCTABJAAIN
4—6% x coxepxanmio pactsopumuix semects (PB) B cpexe. Ilo-
JyueHHe AKTHBHBIX 3aCeBHBIX APOXXKefl M npeaBapuTe]bHOE Ha-
KonJeHne GHOMAccH AAsi 3aceBa MPOBOAMAH no Meroauke Moua-
xoBofi u CemymnHof }29] NpH CAEAYOUWHX YCJAOBHAX: TeMmnepa-
typa 38,5°, pH cpeam 4,6, pacxoa pacnubAeHHOr0 BO3AyXa 3 A/MUH.
B kauecrBe nurateabHoii  mcnoabsosaam  cpeny  Puaepa,
2/a: (NH,),SO, 0,75; MgSO, 0,175; NaCl 0,125; Ca(NO;), 0,1;
KH,PO, 0,25; K;HPO, 0,025. Mcrounukamu yraepoaHOro NMHTaHHSA
CAYKHJIH IJII0KO3a, KCHA03a, CMECh IJIOKO3H ¢ Keuaosoit (1:1) ¢
Konuentpaunedi 27 2/2 m apesecumft ruaponmsar. Caxapid w nu-
TaTeAbHble COAM CTEPHIH3OBAAH PasfeJbHO, YTOOB HCKAIOUHTH
ofpasoBanie B CHHTETHYECKHX MNHTATEABHBX Cpelax NPOAYKTOB

aecTpykuuu caxapos. Kucamit apesecHbifi rHAPOAM3AT AOMOMHM-

TeAbHO TMOATOTABAMBAAH K BHPAlIMBAHHIO HA HeM JApoOXKKedl cJe-

ayomnm o6pasom: HefiTPaAH30BANH €ro H3BECTKOBLIM MOJOKOM

no pH 3,8, a sarem ammunakom no pH 4,2; mefitpanusar npoaysa-

JM BO3AYXOM B TedyeHHe ABYX 4acoB npu Temmeparype 48—52°C;

BhINABIWIHE KOAJOHAb OoTQHAbTPOBEBaNH. Hmapoausar pasbasasan

BOJ0K 10 kouuentpauun PB B cpeme 25 2/2 w pas oGecnevenns

MHHEPaJbHOrO NMHTAHHA B pa3baBAeHHOE Cyca0 AOGABAAAH COMH,
Mo COCTaBy M COAepKAHMIO aHajornuisie cpese Puaepa.

B npouecce KyaAbTHBHPOBAHHS APOXIKEH YUHTHIBAAM HX KOH-

uentpaumio (na cyxoit Bec) B ¢depmenrepe no ornowenuo x PB.

! B paGore npunnmana ywacrue JI, A. INoaskosa.
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JbTHBHPOBAHHA H €€ H3MeHeHHeM B npouecce ;
'YaCTHOCTH, BAaXHO OblJI0 BBHIIBHTL Xapakrep

28], kotopas Oblaa noJyueHa H3 My3es MHKPOOPraHH3-
mos BHUM ruapoamnsa. Xapakrepnas ocofeHHOCTb AaHHOA pachl

Kyabrypaabnyo xuakocts aas mccaeropanuii 6paan nocae cra-
GHAH3ANMH BCeX napameTpos HenpepuiBHOR Kyastypw (pH, PB
H Ap.). Buigeaenwe wu amaans NPOAYKTOB KH3HE1eATeAbHOCTH
APOMIKeH OCYWECTBAAAN M3 OLHOI npo6ul ¢uAbTPaTa ¢ moBTOpE-
HHEM ONBITA B AHAJOTHYHBIX YCAOBHSAX.

B kyabrypaabuoit cpese mposoamam xauectsemmoe m Koamue-
CTBEHHOE ONpeleJeHHEe HEeJAETYYHX OpraHHYecKHX KHCAOT, cBo6OI1-
HBIX AMHHOKHCJOT H HEKOTOPHX JeTyuYHX coeaHHeHHil. Buiienenue
H MACHTHOHKAUHMIO CBOGOAHBIX AMHHOKHCJAOT HA ABTOMATHYECKOM
anaausarope wmapku H/-1200E  nposoaman no  onmcanmo
B. C. JloGynosa [30] ¢ HEKOTOPBIMH H3MEHEHHAMH NpPHMEeHH-
TeJbHO K 00bexry.

IMpo6u cpex nocae oraenenns amumHOKHCAOT HeATPaAH30BaAH
0,1n pacrsopom Ba(OH); no benoadrasenny, aan yaasenun
HOHOB cephl n Qocopa meliTpaaHsaT HarpeBadH A0 KHNeHHS, OT-
CTaHBAaJAH B TeueHHE 2 « W OCajAoK GapHeBHX coJefi cepHoit, ¢oc-
¢opHoit M masenesoil (KoTopasi, BO3MOXKHO, NPHCYTCTBYET B KyJb-
TYPaabHOM JKHAKOCTH) KHCAOT ordpuasrposuBaan. Ocanok Ha
Guavtpe npommiBasM aBaxam (mo 15 MA) AHCTHANHPOBAHHOM
Bojoi. OO6beaunenubii QHALTPAT C NPOMBIBHBIMH BOJAMH npo-
NyCKaan uepes KOJOHKY ¢ katnountom KY-2 B H-dopme aas yna-
JCHHA M3 pacrBopa katHOHOB Gapms. [loamory copGupoBanus
6apHs KOHTPOJHPOBAJH peaKuHeit Ha cepHylo Kucaory. Jlas ocser-
ACHHA NPO6 (KyJAbTYpaabHas KHAKOCTh NPH BHIPAUMBAHHH APOK-
XKefl Ha rHAPOJH3ATE M NOCAEAPONKIKEBOI G6paxke Bo6pyiickoro
3aBoja) mpouweamyio yepes Kathouut KY-2 npoGy nponyckaiu ye-
pes katnount KV-1 rakxke B H-popme u paspeasiin na ase wactu.

B nepsoit wacti (150 sa) nyrem THrpoBamms 50 ma cpean B
npucyrcTBui  Qenoadrarenna 0,02 w NaOH onpezeasan o6uyio
KucaoTHOCTh. Heaeryune opranmueckme xucaors Bo BTopoii wactn
OTACASNH OT CaxapoB H APYrHX HeATpaJbHLIX COeAMHEHHN Ha Ko-
Jonke co cmoaoft I/13-10I1 B aueratnoit popme, Kotopyio roro-
BHAH coraacHo paGore [31]. Kucaorsi secopGuposaan 200 ma
60 HCOOH c¢ nocaeayomeii npomuskoil AHCTHATHPOBAHHOM

-BOJIOA 0 HCYE3HOBEHHS PeaKUHM Ha KHCAOTY. JM0aT M NPOMbIB-

Hble BOABI OOLEAHHSAH W YNapHBaAm Ha DOTOPHOM HCmapHTese
npu 38—40°C pocyxa. Ocanok npomsisaan 10 x4 31an0A6en30b-
HOM cmecn (4:1) u BHOBb ynmapusaaw.

Kauectsenuniii cocrap M KoJHuECTBEHHOE COJepiKaHHe HeJeTy-
YHX OPraHHYECKHX KHCJOT YCTAHABJHBAJH METOJOM Ta30XHIKOCT-
HOll Xpomartorpauu, cyTh KOTOPOHl CBOAHTCH K CJeaylomemy.
Kucaors B3semmsaan u pacrsopsan B 40 Ma cMecH AMSTHAOBOIO
shupa u wmerawosa B orHowenwnn 9:1 [32]. INpoby o6nemom

MA METHAHPOBAJZH B TNPOTOYHON YCTaHOBKe ra3’006pasnbim
AHA30METAHOM JI0 NOABJACHHS YCTOMYHBOIO COJOMEHHOTO OKDAMIH-
Bauus [33]. Pacteop MetnaoBmX 3QHpoB ynapusaau npu 40°C
Aocyxa B Toke asora. [locae noGasaenns kK cyxomy ocratky | ma
AHSTHAOBOrO 3(upa ¢ BHYTPeHHHM cTamaaptoM npoGa Gbiaa ro-
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TOBA K aHAAM3Y.
reap xpomatorpada.
NPOBOAHAH HA KOJMOHKE
¢ 7%-umm NOJAHITHAEHT AHKONBCYKIIHHATO
(80—120  mew), CHJAHH3HPOBAHHOM

NpH MPOrpaMMHPOBAHHOM TOBIICHHH
T 90 n0 C co CKOPOCTbIO 8 2pad/mun. Pacxoa rasoHOCHTeaR

(N3) 40 ma/mun, BOAOpPOAE 30 ma/musx w sosiyxa 300 MA/MuR, 5
Temmepatypa HCnapureas 990°. AHaAH3 NMPOBOAHAH Ha XpOMATO-"
rpaﬁeuuner-lo‘l ¢ NAAMEHHO-HOHH3AUHOHHBIM JETEKTOPOM.

KOJHYECTBEHHOTO OMpejeAeHHs KHCAOT HCNIOAB30BAIH .
MeTox BHyTpeHHefi CTaHAapTHIAUMH. B KauectBe BHYTPEHHEro
cranjapra NPHMEHAJH auMeTHAOBHA SQHD ¢dranesofit KHCJAOTHL
OrHOCHTebRAS OMHOKA Onpelefenis KHCAOT He npessimana 5%.
B BulpaHHbX YCJAOBHAX

METHJHPOBAHHSA OPTAHHYECKHX KHCJAOT
nepea XpoMaTorpaHICCKHM aHATHIOM dymapoBas KHCAOTA MeETH-
AMpOBaJach He10CTa

TOYHO AAS KOAHUECTBEHHOrO OMpeaejeHHsd, no- &
ITOMYy ee colepKaH

pomaTorpaduueck ,
W3 HepKaBelowed CTaaH (100X0,3 cm
M Ha Xxpomocopbe W
TPHMETHAXAOPCHAAHOM, |
TeMnepaTyphl KOJOHK

pe B QuabTparax HaxXOAHIH xpomarorpadu-
posanmeM @Qpaxuun OpraHHYEcKHX kucaor Ha Oymare -15 8
HHCXOISIIEM TOKe CHCTEMB pacTBOpHTEed: H-6yTaHOA-MYPaBbH-
gas KHCAOTa —BOAa B OGBEMHBIX OTHOWEHHAX 100:8:50. Ilpo-
aBuTenb — Gpomdenonosuit cunni [31].

JlerkoseTyune KOMNOHEHTH B MPoGax onperessiiH MEeTOJ0M
KX [34], obuiee PB — 56y THOCTATHYECKHM METOAOM. _

PE3YJILTATHI H HX OBCY)KAEHHE

KOB Yr/A€pOAHOro NMHTAHHA Ha POCT ApoxKefi B mpouecce HX He:
NPepLBHOTO KyJAbTHBHPOBAHMS, ABAAETCA BHIXOX 6HoMacchl H Mpe
JAYKTHBHOCTD xyabry&u. M3 taba. | BHAHO, YTO HAHMEHLIIH
shixon Omomaccs (45,9%) wmaGmogaercA Ha cpeae c TIAIOKO30H,
a nanGoabmui — ¢ kcuaosoft (56,3%). Ipn supamuBanum 1pOXK-

Ta6anua |

PeaymTarsl BLIPAULHBAHNHS apoxoxed Candida scottii (TYI1-6)
Ha Pa3IWYNBIX YTIEBOAMBIX CPelax
KouuenTtpauus Konuen-
yraesonos, %, » Tpauus i Buxoa Flm. n
X nutaveas. | XYALTY- - Bl 1
Hol cpede | paasnod A I PB lepenm, ¢~
Tmoxosnan 2,70 0,08 12,4 45,9 0,24
Keuaosnas 2,70 0,12 15,2 56,3 0,24
2 ) 2,70 0,08 13
B el wote v " " 4 50,7 0,24
Jlpesecuuifl ruapo-
AM3AT . . . 2,50 0,11 12,8 51,2 0,24

TaGanua 2

Conepianne HeleTYYHX OPraHHYecKMX KMCIOT B cpeae
Ky bTHBHPOBAHHH AposokeR C. scottii nm-m'x yrnom‘:u: 2/a

Jlpesecunt
K Fao- | Ken- |T
s o | e [P A e
pas Gapaa
Mouou::: .......... 1,77810,732| 0,226 | 0,683 0,466
T S G SR ,396/0,132| 0,096 | 0,061 0,202
llhmm. T SEPTORRR 0,335/0,135| 0,059 | 0,057 0,123
o BTG A BT, 0,136|0,063| 0,043 | 0,033 —
Wm.ml“ posas . . . . .. - — 0,032 — 0,046
.......... 0,311{0,249]| 0,140 | 0,325 0,110
L YRR 0,178|0,264| 0,288 | 0,332 0,271
CYMR &, VW v 3,134|1,580| 0,884 1,491 1,218
TaGanua 3
AMHHOKHCAOT B cpefe OOMTaHMS NPH KYJbTHBHPOBAHHH
C. scoftii Ha pasaM9HbIX YTIEBOAHBIX .cztm. m2/a —
wit
PREREE | R L— T hd
. sas Gapla
Jinoam ., . 0,15 0,14 0,28 1,39
...... 0 ’ ’ " 1.2
iucruun ......... 0,9 | 0,65 1,20 1,18 0,98
Apl'umu ......... Caeant| Caeam | Caenm 1,85 1,81
Tcuaparmlom Kkucaora . . |15,564 | 3,89 3,05 1,50 1,29
Tpeomms .. ... ... 7.28| 0,95 | 1,92 | 0,87 0,79
B 7 i A P St ) 3,91 0,73 0,98 1,256 1,02
Bly‘lﬂllllﬂll KHCAOTA . 145,79 | 5,87 | 24,08 11,90 8,32
R sl -3 B g 2 iy Caeam| 0,87 0,70 3,27 3,04
R 5 . i s e 1,34 | 0,58 1,18 1,14 0,99
LAlMun ........... 2,79 | 0,94 1,03 0,80 0,85
BIC'I!II ......... 0,23 0,17 0,21 Caean Caean
U SRR S S 5,61 | 1,32 2,63 1,84 1,81
Mersonmn . . . . . . . . . 0,56 | 0,21 0,35 0,09 0,19
Juklueluu ........ 1,15 0,14 0,71 1,08 0,96
Tlnn .......... 1,07 | 0,60 0,19 1,92 1,13
MPOSEN . . . + o s 0 o oo 0,66 0,14 2,93 1,04 0,76
QeHHAANAHHH . . + + « o+ 0,84 | 0,36 2,90 1,16 0,72
Y-amusomacassas . . . . . 0,31 0,30 0,51 0,14 Caean
Crma,..... 88,19 | 17,86 | 44,86 32,42 25,83




T0Ba K aHAJAM3Y. ﬂpoG* 06beMoM ;—1.5 MKA nonelu:: "Be n:::::; el
reab xpomartorpada. matorpauueckoe pasien - :
" = HKe p:é HepKaBeloued cran (100X0,3 cx)

NPOBOAKAH HA KOAO
¢ 7%-HuIM NOAHITHACHT AHKONBCYKIHHATOM Ha xpomocopGe B
(80—120  mew), CHAAHH3HPOBAHHOM TPHMETHAXJIOPCHAAHOM, = Sobnies ra | ken- In
NpH MPOrpaMMHPOBAHHOM NOBMIUEHHH  TeMmepaTypsl KOJOHKH Ko | Ase | nonoest Apesccuudl rigponnse
or 90 no C co ckopoctsio 8 2pad/mun, Pacxon ra’oHOCHTEJIR - ey
(N3) 40 ma/mun, BOZOpOAA 30 ma/musx w sosiyxa 300 2A| MUNSE opounas . . . .
remneparypa mcnaputeas 220°. AHaans ApOBOMMAN Ha XpOMATO= SN | fwrapuas . . . . . el R (lrg: 8.'{32 0,226 | 0,683 0,466
rpa Liger-102 ¢ N1 aMeHHO-HOHH3AUHOHHBIM AETEKTOPOM. ‘ Illasesesoykcycuas . . . . . 0,335 O'Ig’s 8'8%3 0,061 0202
f KOJNHYECTBEHHOro OmpereacHHs KHCAOT  HCNOAb30BAJIH ml. MERAL 4 0.136]0/063| 0’043 8'% 0.123
MeTox BHyTpeHHeA CTaHAapTH3ALMH. B KauectBe BHYTPEHHEro- M.‘:Y".'P. " ------ e O] — i
CTAHAZPTA NDHMEHAIW IWMETHAOBH SQHD dranepoit Kuca0TH S & | @ymaposas . . . . . . . . . O:311[0.2¢9( 0,140 0,305 0.110
OrTHOCHTeIbRAS OWHGKA OnpelejeHHs KHCJOT He npessimana 5%. N e ,264| 0,288 | 0,332 0.271
B pHOpPaHHHX YCAOBHAX METHAMPOBAHHA OpraHMuecKHx KHCAOT &
nepea XpoMarorpaHueCKHM anaau3oM QyMapoBas KHCJIOTA MeTH- Cnail ¢, Y el 3,134]1,580| 0.,88¢ | 1 401
AMPOBAJACH HEJOCTATOUHO AAA KOJNHYECTBEHHOrO OmpejejeHus, no- = g : 1,218
3TOMYy €e COAcpKaHHE B ¢uabTpaTaX HAXOAHIH xpoua?&pagl-
poBanueM (paKuuH OpraHHICCKHX xueaor na Gymare FN-15 8
HHCXOLSIMEM TOKE CHCTEMBl pacTBOpHTeAci: H-6yTaHOJ-MypPaBbH-
gas KMCJAOTAa — BOJA B OGBEMHBIX OTHOMWEHHAX 100:8:50. Tpo-
aBuTen — Gpomdenononuit cuuni [31]. ~ Conepanme aMMMOKMCIOT B cpeae OOMTaHMS FESABRS §
JlerkoseTyuiie KOMTOHEHTH B MPOGAX OmPeNeasiai METOOM S - C. scottii va pasawamsx y,.”:"a K I THBHPOBANHH APOXNOKEA
KX [34], o6uiee PB — 56yaHOCTATHYCCKHM METOOM. : 2 CPeAsx, mz/4
PE3YJBTATH H HX OBCYKIEHHE Rsnrainy oo | Ken: | Faoxona | tpenccnua rispommanr s
4 san Gapla
OxnuM #3 mokasatedefl, XapaKTepHSYOUUHX BAHAHHE HCTOWH . B
KOB YI/IEPOAHOrO NMHTAHHS Ha pOCT Apoxokeli B mpouecce HX He S Puepupy | L0000 0,15} 0,14 | 0,28 1,39 1,25
NPepLBHOTO KyJAbTHBHPOBAHAA, ABARETCA BHIXOA GuoMaccsl H Mpos E P 19000 0,9 | 0,65 | 1,20 1,18 0,9
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Gromacchl
TpaKTHUECKH OAHHAKOBbI BBIXOX JpOXNKedl B

ax CBA3aH, OYEBHAHO, C GAHIKHM COOTHOLICHHEM IMIOKC

KCHJI03B yeMbix Cpeaax. Tax, B ApeBECHOM rHAp
:m eoxgp'u.:::“r:mu cocrasasao 60—65% u Kcuaos

95—30% OT CyMMBbl BCEX MOHOCAXapHIOB. AHaNOTHYHO H3Men

¢ HHHMAJbHLIM 3HAYCHHEM
Aach M NPOAYKTHBHOCTD mﬂd:)“ Nennen

as
nep;o: e sk (rmoc‘:gmmuucnuocm Bbixoaa Guo

POAYKTHBHOCTH KyAbTYPbl OT HCNOJb3OBAHHOIO ¢
m:t:e.ﬂ:!:lb YTHAH3AUHH ;ryae:zgon BO BCeX cay4asx Gamss
:wmecaem p npereaax 95—97%. Menbwnit BLx0oA GHoMace
ApoXKeli NpH KyAbTHBHPOBAHHH HA rAIOKO3HOM cpele He e
qaeH. 32KOHOMEepHOCTb MBl HaGaI0/a/H HEOAHOKDATHO, H

eTcsl, OYEBHAHO, ONpeeJeHHbIMH CBOMCTBAMH HHO
KyaAbTYpH B BHOPaHHBIX YCAOBHAX KyJbTHBHPOBAHHA. Kpowe Toro
STH BHBOAM XOPOWQ COTAACYIOTCA ¢ HAWHMH Pe3yabTaTaMH, Ne
AYYCHHBIMH NPH HIYYEHHH MPOAYKTOB, BHIAEASEMbIX APOXKNKA)
B obHTaHHA.
: nepsyio odepeab MPEACTABARKIOT WHTEPEC NaHHbIe, XapaKre-
 pHsylomHe cpedy OGHTAHHS NO HAAMYMIO B Heil HeJETY4YHX Opra
HWYeCKHX KHCaoT (oM. Taba. 2 m pucyHOK). BHano, uTo npH Kyas
THBHPOBAHHH Ha TJIOKO3HOM cpele APOXKKH BbileasiorT B 1,9-
2 pasa Goablle KHCAOT, 4eM Ha KCHJAo3HOM. HIX KoHueHTpaum
Pe3KO YMEHbIUAEeTCA NMPH BHPALMBAHHH APOXKIKEH Ha CMEIaHHC

N~

w0 0 2 m g
ap."’- Mg

x"mtm' ONpeAeACHHE OPraHMYECKHX KHCAOT B cpeje OGHTAHHA
weft scottil mpu KyabTsmposammm mx ma pasusx p:unmunl! d
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cpene. Konuenrpauns GymapoBofi KHCAOTH HIMeHAETCH B obpar-
HOM nopsake.

puBenenne B Taba. 2 KucaOTH OuAM  OGHAPYKEHH M
B QHAbTpATAX, NOAYYEHHBIX B mpouecce KyAbTHBHPOBAHHS APOXK-
Kell Ha CAOKHBIX YrAeBOAHMX CPEAAX — APEBECHBIX THAPOAH3A-
Tax H CMECH TrHApoaH3aTa Cc mocaecnuproBoit Gapaoit. Hexkotopuie
KHCJOTH B CPABHHTEJAbHO HeOOAbIIMX KOJHYECTBAX HafiieHs! W B
HCXOAHBIX rHApoausarax [35]. HcrouHHKOM KHCAOT sBASETCS
TaKxke nocjecnuprosas Gpaxka, HO, KaK BHAHO M3 Tabauum, 3Ha-
YHTEJAbHAs HX YacThb O6pasyerTcs W BHIENSETCH B CPeay B pesyib-
TaTe AbIXaHHA APOKXKel M AaKTHBHOrO (YHKUHOHHPOBAHHMS UHMKAA
JAH- B TPHKapGOHOBLIX KHCJOT.

Hapsiny ¢ xucaoramm storo umkaa, B guastparax B GOJbMIHX
KOJHYECTBAX COAEPHKHTCH MOJNOYHAA KHcaoTa. Konuentpaums ee
34aBHCHT OT HCTOYHHKA nHTaHHs u cocrasaser 1,778 u 0,226 2/a
COOTBETCTBEHHO HA IJIOKO3e M Ha cMecH caxapos. Boabmue Kou-
HEHTPAUHH MOJOYHOH KHCAOTH ObiaH OOHApYMKeHbl B KyJAbTypaJb-
HOMl JXKHAKOCTH M ApyrWMH aBtopamu [36] npm mccaezrosanum Ha
F7IOKO3HOM Ccpeae ApYrHx KyabTyp apoxiked. OGpasoBaume Mmo-
JOYHOH KHCAOTH CBS3aHO, OYEBHAHO, C ONpeAeNEHHHIMH CBOMCT-
BAMH MHKPOOPraHH3Ma H YCAOBHSIMH Da3BHTHA NONYJASIUHH, H B
NepByio ouepelb ¢ HCTOYHHKOM yraepoaHoro nurauus. O6 srtom
CBHAETe/IbCTBYET CPABHHTENbHO HH3KOE COJAEpKAaHHE MOJOUHOM
KHCJOTH B (HALTpATax, NOJYYEHHBIX NPH HCNOJAbIOBAHHH B Kaye-
crBe cy6erparoB cmecH (1:1) raiokoss B KCHAO3HL.

[MockoabKy ycBOeHHE MHKPOOPraHH3MaMH CaxapoB TECHO CBSi-
3aHO ¢ OHOCHHTE30M OpPraHHYeCKHX KHCAOT H AMHHOKHCJAOT, B
3ajavy HaWHX JAajJbHEAWIMX HCCAEAOBaHHi BXOIHJAO yCTAHOBJCHHE
3aBHCHMOCTH COAEPKAHHA AMHHOKHCJOT B KyJAbTYPaJabHOH XKHIAKO-
CTH OT HCTOYHHKOB YIJI€POAHOrO MHTAHHA.

B KyabrypaabHolt XHAKOCTH o6HapyxkeHo (ta6a. 3) smaum-
TeAbHO® KOJAHYECTBO CBOGOAHBLIX AMHHOKHCJAOT, HO HX COAepKaHHe
NMOYTH HE 3aBHCHT OT nHTareJbHOM cpean. Hckaouenne cocrasuao
COllepXKaHHe KHCJOT B Cpejle, NOJYYEHHON NPH NMHTAHHH KyJAbTyphl
TJAI0KO30M: B 3TOM cayuae X O6mao B 2,55 pas Goabine, yem B
Apyrux Bapuaunrax. Tam, rae comepxurcs HanGoabllee KoaWye-
CTBO AMHHOKHCAOT, OTMEYaeTcs HaHMeHbIIHA BHIXOA OGHOMACCH.
Haentupukanns cyMMbl BBIICJEHHBIX AMHHOKHCJAOT CBHAETEJNbCT-
BYeT O TOM, YTO HCTOYHHK NHTAHHA BJHSET HA KOJAHYECTBO OT-
JAeabHBIX Kucaot. Tak, Ha raiokosHoft cpejie, no CpaBHEHHIO C KCH-
JAO3HOM, 3HAUHTEAbHO OGOJbIIE AacnaparHHOBOA M TAYTaMHHOBOM
KHCAOT, BaJaWHa, H3oJefiuWHa, THPO3WHA, ananuna, cepuxa. [lpu
BHIDALIHBAHHH HA THAPOJAH3ATE B KYJAbTYPAJbHYIO CpPely BhIAe]si-
ercs Gosblie JAH3HHA, aprHHAHA, MPOJAHHA M JefllMHA ¢ OAHOBpe-
MEHHLIM CHHXXEHHeM KOHIEHTPANHH acnaparHHOBOM KHCJAOTH, IHC-
TeHHa, MeTHORHHA. Ecau npuuATL BO BHHMaHWe TONBKO nepBbie TPH
BapHanTa (ra0K03a, KCHI03a H HX CMECh), TO MOXKHO 3aMETHTD, YTO
HMEHHO TIJI0K03a CnocoGCTBYET HAKOMJCHHIO TPEOHHWHA, TAYTaMH-
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HOBO# KHCJOTH, BaJHHA H H30-
asefinuna. Peakoe cHHXKeune
B0 QpaKuun CBOGOAHBIX aMH-
HOKHCAOT TAYTAMHHOBOM KHC-
JOTH B BapHaHTe C KCHJO030H

MOXHO, MO BCell BEPOATHOCTH,
OGBACHHTL TeM, YTO AaHHaA
KHCAOTA B 3THX YCJAOBHAX Go-
Jee aKTHBHO HCMOJb30BaNaCh
KJACTKAMH APOMIKER AAS CHH-

|

Te3a GeJKOB.
Hapsay ¢ HeaeTyuHMH Op-
raHHYeCKHMH KHCAOTAMH M

TaHuA JApOXKKeR
Guian onpejeneHsl B HeGOJBIINX KOJHYECTBAX ITAHOJ, aueTajblerii,

aueron u Apyrue coeaunenus (ra6a. 4). Conepanne STHX KOMNOHEH-

T0B B QHALTpATaX TAaKXKe 3aBHCHT OT HCnoJb3yeMmoro cy6erparta.

B 4acTHOCTH, B BapHaHTE C IJIOKO30/ 3TAHOAA COACPKHTCA B 7 pas,

aueroHa B 3 M sTHaaunerara B 2,5 pasa Goabuwie Nno CPaBHEHHIO ¢
KCHJO3HOM cpenofi, B KOTOpPoit HaKonaewue Guomacchi ObIIO MMHH-

MaabibiM. Caeiyer oTMETHTB, 4TO (haKTHYECKOE BbiIeJEHHe JeTy-

YHX coelMHeHHI MHKPOOPraHM3MaMH B  OKpyXkKaloulyio cpely

SHAYHTEJbHO Bbille, 4YeM MNpHBEJEHO B tabanne, TaK KakK4acTbHX

YHOCHTCS BO3AyxoM M3 ¢(epmentepa. He Hekaoueno, 4to Hekotopbie
M3 HHX CaMu no ce6e WAH B Pa3AHYHBIX COYETAHHAX MOTYT BhICTY-
nath Kak OTHOCHTEJAbHO crenndHYecKHe WHrHOGHTOPBI POCTa.

PaccmoTpennsie npuMepsl KyAbTHBHpoBauua aApoxxkedr C. scol-

tii (TYJI-6) Ha nmpocThIX M CJOXKHBIX YrJAeBOAHBIX Cpelax CBHIe-

TEALCTBYIOT O TECHOA B3aHMOCBSA3H MHKPOOPraHH3IMOB C BHellHefl

cpesioft H O 3aBHCHMOCTH HX Pa3BHTHA OT 3TOM Cpeasl.

Jlaavueiiee H3yuenwe KoMNJAeKca MPOAYKTOB MeTaboau3ma 3

APOXIKell H MEXaHH3IMOB, PEryAHPYIOULHX pa3BHTHE MHUKpOGHOI no-
NyAAURH, NO-BHAHMOMY, NO3BOJHT 3HAYHTEABHO HHTEHCHOHUMPO-

BaTh MPOUECCH HENPepuBHOrO KYJAbTHBHPOBAHHS MHKPOOPraHH3-
MOB H CHIlpaeT pemwalomyio poab B pemeHun npobaembl Bo3spara

'CTOYHBIX BOJA B NMPOH3BOACTBO.
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AKAZIEMHS HAVK CCCP - YPAJICKMA HAYYHBIFl LIEHTP

MEXAHU3Mbl PETYJSIUMH PASBHTHS BAKTEPHAJIbHBIX TONYJSALUHA 1977

A.H. JIEBEAHHCKHA, JI. E. I/TA3AYEBA,
A.I'. TKAYEHKO

MOP®OJIOTHYECKHE ACNEKTbI AEACTBHS
®AKTOPA, CTHMYJIHPYIOWETO POCT
MHKPOBHON NONYJSIUHH

Ionyasiums B W3BeCTHHX npefenax sBAseTCs ABTOHOMHON ca-

moperyaupyemoii cucremoit. OcHOBHOM XapakTepHCTHKOA coctos-
HHS NMONYJSIHH CAYXKHT ee YHCACHHOCTb, Peryisiilus KOTOpoil, ove-
BHAHO, ocCyllecTBAsieTcsi cneunduueckuMH ¢akTropamu, Bblaesse-

MBIMH GAaKTePHAMH H COAepXalluMucs B QUABTPATAX MHKPOOHHX
kyaptyp [1, 2]. Komnaeke dakropos, conepxaumniict B puabrpare

pactymeii KyJbTyph, OKasulBaeT CTHMyJAupyioulee aeficTBHe Ha

PasBHTHE NONYASUHH, yMeHbWas AAHTEAbHOCTb Jar-Qase, ycko-

PAS POCT H Jle/ieHHe KJAeTOK, TeM CaMBIM YBEeJHYHBAS YHCJEHHOCTb
nonyasiunn [3]. Crumyampyounii sdpdexr ¢uabrpara pacryumteit
KyJAbTYpHI, CKa3uBasicb Ha AHHAMHKE YHCJACHHOCTH, MOXeT HaiTH
CBOe oTpaxenne B Mopdoaornyeckoil KaprHHe MHKPOGHON nomy-
ASUH, ABAsiowlefict QyHKuuell BpeMmeHH pocta KyJbTypnl [4].

Leabio Hawmnx mccaeroBanuit GHAO H3yYeHHe BAHSHHS CTHMY-

aupyiouiero pakropa Ha MOPHOJOrHIO NONYASIHH.
i MoJyueHHs PHAbTPATA, CTHMYA

nonyasiunu, Gakrepun E. coli (mramm M-17) sacesaam ¢ kocsika

Ha Msco-nentonunii 6yaboH u Bupammsain 8—I10 « npu 37°C.
Maccy ocaxiaiu UeHTPHPYrupOBaHHeM Ha LeHT-

Bakrepuaabn
pudyre LLVIC-3 B reuenne 20 mun npu 4000 o6/mun n npaxm
NPOMbLIBANH  (H3HOJIOrHYECKHM PacTBOpoM. OTMHTHE Gakrepun

BLICEBAJH B J03e 25 MAN/MA HA MHHAMAJLHVIO COJIeBYIO cpeay

M-9 [5]. Kyabrypy supammusain 3 « npu 37° C, nocae yero duib-
TPOBaaH 4yepes OaktepHaibHule cBeun K-5. Duastpar nposepsan

Ha CTEPHABLHOCTH MyTeM TOCEBA HA MSACO-NeNTOHHLI ar;f. yib-
-9

TYPY AAsi 3aceBa Ha (HALTPAT M KOH bHYIO cpeny roro-
BHJH BBIICYKA3aHHHIM CnocoGoM. ‘lep‘r!:awl onpejeJeHHLHe npome-

KYTKH BPEMEHH H3 DasBUBAIONNXCH KyabTYp Opaim npoOhi, B

KOTOPHIX TPAMBEIM cueToM B Kamepe lopsiea yuntmiBaam Koamuect-

BO MHKPOGHBIX TeJ.

Yucao ocobeil, BHOCHMBEIX B CPeAy npu 3acese, yYHTHBaJIH 1'3-’7

K HM e cnocoGom. OLHOBpeMeHHO roToBMAN Maskn ans OKpacKH
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UIero pocT MHKPOGHOI ¢

no meroxy Ilewkosa [4], B Koropmix H3MepsaAH pasmepn Gakrepuil
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Puc. 1. JlunaMHKa YHCACHHOCTH OTACABHMX dopm KaeTok
B KouTpoae (a) u onmre (6):

1 — YHCACHMOCTD; 2—5 — KJAeTKM: 2 — nAJouKosMamme 0,9 axx;

3 — maposuanne; 4 — naaouxkosugune 2—2,5 mxu; 5— peasuymecs.

H NOACYHTHBAJNH KOJHYECTBO PasanuHbix popm kKierok. das uay-
HeHHst CYOMHKPOCKONMHYECKOrO CTPOeHHs OaKTepHaJbHBE KJeTKH
$ukcuposaan no merony Purep-KeaenGeprepa [6], satem nx oGes-
BOXKHBAJMH H 3aKNIOYaJH B apajiuT no oOlenpHHATON MeToJAHKe
7). VabTpatoHKme Ccpesn KOHTPAaCTHPOBAAM yYpaHHJALETATOM.

HKPOCKONHPOBAHHE TNPOBOAMAH HAa SJEKTPOHHOM MHKPOCKONe
Jem-6.

OGpaGotka sKcnepHMEHTaJbHOrO MaTepHana noKasaaa, YTO
KPHBasi pOCTa YHCJACHHOCTH KOHTPOJBHON H ONMTHON KyJAbTYp
E}.) coli coorercTsyer OGENPHHATHIM NPEACTABJCHHAIM O Pa3BH-
THH MHKPOGHON nOnyAsinuu B XKHAKOM nuTaTeabHOll cpene. MakcH-
MaJbHAS YHCJACHHOCTH KOHTPOJABLHOH KyAbTypn 120 man/ma, onwit-
HOl 190 man/ma, Bpems nar-passi cooTBeTcTBeHHO paBHO 2 M | «.
Jlorapupmuueckas pasa B o6enx KyJbTypax K natomy qacy pocra
NepexoauT B crauuonapuyio dasy. B coorsercrun ¢ dasamn pas-
BHTHS H3MEHSIOTCS W pasmepbl Oakrepuii: HanGosbluine — B Jar-

- dase (B xourpose 1,1 mxm, B onmre 1,3 MKmM), HauMenbUIHE — B

KOHIle Jorapudpmuyeckofi — Havase craunonapuolt ¢pas (aas obenx
Kyavtyp 0,9 mxn).
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Has cyOMEKpOCKONHuECKOro ctpoenns Gaxrepuit (puc. 2) obe-
ux Kyawtyp E. coli xapakrepen M3BuAMCTHAA NPoduAb KAeTOWHO#M
CTeHKH, HapyXHbill c/0fi ee npeacrasiaen TpexciofiHoft MmemGpaHofi.
Lnronsnasmarnyeckass mMeMOpana nJOTHO NpHJeraer K UWTONJasMe,
KOTOpasi 3anoJHeHa rpaHyAsipHbM KoMmmoHenToM. B umronaasme
HaXOAATCA BKJIOYEHHA THna Bakyosedi. Hykaeona orueranso orrpa-
HHYeH OT UHTON/NAsMul M 3anoanen ¢pubpuasamn JHK.

KaK BHAHO M3 npHBeJeHHBIX AaHHBIX, AeficTBHe QHALTPATA BI-
ﬁmae'rcu B H3MEHEHHH (H3IHOJOrHYECKOro COCTOSHHS TNOMYJSIHN.

POHCXOLHT yKOpoueHge aar-pasu C napaije]bHHM yBeJHYeHHEM
pasMepoB KJAETOK. YCKOPAIOTCA TeMNbl AeJeHHs KJeToK. MexaHusm
penpoaAyKuMH GakTepuit B OnbiTHOA KyabType He u3menserca. Ha
CyOMHKPOCKONHYECKOM CTPOCHHH KJAETOK ONbITHOM Ky/AbTyphl AefcT-
BHe CTHMYJAHpYIOUlEro Gpakropa He OTpaxKaetcs.
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Puc. 2. aekTpouHO-MEKpOCKONY-
ueckoe crpoenne E.coli B xom-
Tpoae (a) u onmre (6). Jlora-

pudmuveckan dasa. X22500.

Mopdoaoruueckass Kaprusa KOHTPOJBHOR H ONBITHON KYJABTYDP
npeicTaBieHa GakTepHAMH NaJOYKOBHAHON -YOPME, YANHHEHHBLIMH
(2—2,5 MKkM) u cpenmnx pasmepos, waposuaHol (GOPMB H AeAf-
IWHMHCS  KJeTKaMi, pacnosoxeHnsMu napamu. [lepeunciennsie
THOH KJAETOK NPHCYTCTBYIOT HA BceX (asax pocta KyJabTypsl
(puc. 1).Tlo mepe passutus nonyasumm cooTHoweHMe Gopm HaMens-
€TCsl, HO MPH STOM B OGeHX KyJAbTYpax pas/iHyHbe THIL! KJAETOK HMe-
10T GJH3KHE KOJMueCTBeHHLe 3Hauenns. B nar-ase ocHoBHYyIO Maccy
COCTaBARIOT (PHIHONOTHYUECKH IOHHE KPynHble KAETKH ¢ 2—3 HyK-
Jeonnamu. B aorapudmuueckoft dase npomcxommr XapaxkrepHoe
AJsl TPAMOTPHUATENbHLIX GaKkTepuii JeseHHe NyTeM nepeTsKKH.
Hwmeerca Goabimoe KoaH4eCcTBO KAETOK, HaXOAAUAXCH Ha pasHbIX
craauax jejenus. B xonue sorapudmuueckoit u B craumonapuofl
$ase npeoGaanaomumn cranosstes GakTepun CpeaHHX pa3MepoB.
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0. 1. BEPXOJIAHLIEBA

O NPHHUHMHAJIBHOA BOSMOXHOCTH

PEYTHJIH3AILHH
MUTATEJIbHBIX CPEA C NO3HUHA

AYTOMETABOJIHYECKOH PEIYJISALLHH PA3BHUTHS

B ycaoBusiX nporpecCHBHHIX 3aMKHYTHIX HHKJOB MHKpoGHO/O-
THYECKOro MNPOM3BOJACTBA BONPOCH ONTHMH3AUHH Pa3BHTHA Gakre-
PHAALHHEIX NONYJASNMA M NMOJHOrO HCNOJAL3OBAHHA CPell KYJbTHBH-
POBaHHS C BO3MOXHOM HX peyTHaAH3aumelt npuoGperaior Bce GOJb- |
uiee 3HaveHue.

 BoabmuEcTBO aBTOPOB CBA3BIBAET OrpaHHuYeHHe PA3BHTHS, BO3-
MOJXHOCTb HJH HEBO3MOXKHOCTb PeyTHAH3AIMH NHTATEJIbHBIX Cpex
C YACTHYHBLIM HMX HCTOUIEHHEM HJAH HAKOIJEHHEM <«TOKCHYECKHX»
npoaykros [1—2]. Uro kacaercs mcTomenusi, To KOHTPOJAb H KOP-
PeKunst cpel B Kakofi-TO Mepe NPUMEHHMbl K CHHTETHYECKHM, HO
OCTAIOTC MaJ0 peajbHBIMH JUIS CJAOXKHBIX MNHTATEABHBX Cpell.
Ilpuposra makanamsaommxcs B cpeae <TOKCHYECKHX» MPOJAYKTOB
He Bcerja sicHa, Xotd cneunduyHOCTL H CcyMMmapHbili spdekr ux
JIHMHTHPYIOILErO BO3/EACTBHS BPAL JH MOXHO OTPHIUATS.

Hcecaenosanns C. C. llsapua [3], mabmionenns P. A. ITue-
HHuHOBa M Ap. [4, 5] nalor ocHoBamHs mpeanonarath HajuuHe Y
MHKPOOPraHH3MOB CHCTeMB ayToMeraGoanuyecKodl peryasuun pas-
BHTHS noOnyasiuuH, oObACHAEMON HaKONJEHHEM B cpejle cnenudu-
YeckHx ayromeraGointos. B macTosmedi paGore nsywena ux, pois

Gakrepuii.
B ocnosy paGott Gmaa mosoxkena cxema KYJIbTHBHPOBAHH
PasIHYHBIX BHAOB MHKpOGOB Ha ceexell cpexe ¢ mocaenyiomedt
peyTuansauneii GesMHKPOGHLIX ' QHABTPATOB AAT BHIPAUIHBAHHS
H30- H TeTepoJOrHuYHLIX mraMmoB. Mcxoass M3 pamEmx o npe-
HMYIIECTBEHHOM HAKOMJEHHH CTHMYJHPYIOIHX MeTaGoJAHTOB HA
CTa/lii JIOrapHMHYECKOro pocTa, a JHMHTHPYIOIWHX — B NepHOA
CTANHOHAPHOH (Qasu PasBHTHA M NOCTENEHHOrO OTMHPAHHS MHKDO- |
Gos, Gesmn Hble £ub1-paru OBIIH MOJYYEHH W HCNBITHBAJHCh |
nepgnmnnxou YHCJACHHOCTH NONYJASUHH H B Havaje ee CHHMKeHuS.
H H3YYeHH uYeThpe wramma JaakroGakrepuii: Lactobacill
acidophilus NCTB-4504 n 24R-A,, Lactobacillu: fermenti 87M-

u 59T-A; n nponssoncteennuiii mramm E. coli M-17. Kyavrusupo-
BaHHE TNPOBOJAHJAH B YCJAOBHSX OTHOCHTEJBLHOr0 amHaspobmo3a npH
87°C ma XHAKHX ONTHMAJBHBX cpefax — KanyctHot u MPC-1,
(KHmeuynas najoyka AONOJHHTENLHO HA KA3CHHOBOM OyaboHe) TNpH
saceBHOll 03¢ 5—I12 MaH/MaA KaXaO0ro BHAAa MHKPOGHEX KJETOK.
[locae BHIpamMBAHHS NEpBHYHON KyAbTYPH cpely LeHTpHYrupo-
BaJH NpH 06/mun B Tevenne 10 Mum W HALOCANOUHYIO KHA-
KOCTb NpomycKaju uepes Oakrepuaibuuie cseun tHna P-5 ¢ ama-
merpoM nop 1,53 mx npm orpumaressmom nasaennn 50—60 mm
pr. cr. Ilocae xoppekunn pH 25%-mmm pacrsopom NH,OH 1no
6,2—6,4 1 KOHTPO/AS Ha CTEPHABHOCTb QHALTPATH AEJHJNCH HA JABE
nopund. B nepsyio 3acesasm H3oremmnie, BO BTOPYIO — reTepoJio-
rHYEble BHAM (WTaMMH) MHKpoopramuamos. Meroanka mnaGJaione-
HHii OblJIa OAMHAKOBOM M 3aKJI04ajnach B MOJACYETE uHCAA KJETOK
Ha oTAeabHHX (asax pocra MerosoM (a3oBO-KOHTPACTHON MHKPO-
ckonun. KoanuecTBo XuBHX 0coGefi B nonyAsinusix Onpefessijin Me-
TOAOM CepHAHBIX paspefieHnii B AuHaMuke passutns. Pesyavrarsl
HCeaeoBaHHA npuBesens B Taba. 1 u 2,

OrcyTcTBHE TOYHOrO KOJHYECTBEHHOro cOBnajieHus npu pabore
C pasHuIMH BHAAMH MHKpoGoB ecrectBenno. Hapaay c stum nHamu
BbisiBJIeHb OGULIHE TeHeHIHH.

@uabTpaThi, noayyenHne B (gase moabeMma uncAa KJIETOK, OKa-
3bIBAIOT HEKOTOPYIO CTHMYJSALMIO HAH He3HAYHTEeJbHOE JHMHTHpYIO-
ee BJAHAHHE. JTO COBNAJAET C JHTEPATYPHHIMH JAHHBIMH O TOM,
YTO B STOT MEPHOA CTHMYAHpYOUHi (PaKkTop pocta NonyJasiiuH Hc-
ye3aeT H B CpPele NOABJAAIOTCA JHMHTHpYIOULHEe MeTaboanTh.

Bosee uerkue pesyabTaThl NOJYYeHH UPH PAa3sBHTHH TexX XKe
ITAMMOB Ha (QHAbTPaTe H30- H TeTEPOJOrHYHEIX KYJAbTYP, B3ATHIX
B cranuonaproit ¢ase. Bumomacca BO Bcex BapHaHTax oOnuTa M
KOJIHYECTBO JKHBHX ocoleft ObiH ropasjao HHXe, UeM Te XKe NOKa-
satean y mnepsuuHofl KyabTypul. Ilpmuem npomexyToxk Bpemenn
MeXAy B3siTHeM (QHALTPATOB HA 3aKJIOYHTEJbHHIX STanax moabema
H CHHXKEHHS YHCAEHHOCTH MHKPo60oB Onii HeGOALUIHM, NOSTOMY
MOXHO NPEANOJAOXKHTb, YTO B STOT NEPHOJ COCTAB CPeAB NoaBep-
raaca HeGoapmmM KoaeGamuam. Orciona MOXKHO caenath BHIBOJ,
41O, OYeBHAHO, B (hase CTAUHOHAPHOro pocTa MONyJAsUHH B cpeje
HaKanJHBaeTcs 3SHAYHTEAbHOE KOJHYeCTBO MeraloJaHTOB, KOTOpHE
OKa3HBalOT BANSHHE HA POCT BHOBb BHECEHHOM KyabTyph Gakrepwii.

B cayvae peyTHAH3AIMH NHTATEALHLIX Cpel AIS KYALTHBHPOBA-
HHS M30JOrHYHHX BHAOB (mTaMMoB) ykasanumft spdexr uHruGn-
poBanns Gosee BhpaXeH (MAKCHMAJbHLI WHJEKC CaMOMHIHGHPO-
Banns — 8,74 y L. fermenti, mramm 87M-Ao). Menee npossasiercs
OH mpH nocJeAylomeM KyAbTHBHPOBAHHH B Cpeaax pasnLx BHAOB
(mrammos). Muaekc retepoHHrHGHpOBAHHA AJA KyJbTYpH E. coli
wrammM M-17, BpammpaemMoi nocae L. fermenti mramm 87M-A,
Ha KanycTHofi cpeae, Obia MeHblle H COCTaBJAA ~— 3,44, uto cBHle-
TeALCTBYET O CNelHHYHOCTH ACACTBHSA PEryJaHpYIOWHX pOCT MeTa-

GONNTOB.
.




‘] CRQEL @ N OOLN ‘oM OL ENNOAENIOQO) MM EAImmd]y
- - - - — | — | — |6'8s|Sz'9989z | aL'0 | 6€°1 |semidkuey (avod
o 54 e - = | — | — |s'1v| s'leer | 89%0 | L1 1"DdW | -am0x) LI-W 1o '3
;1w wweam | PPE— | S| su 60| 21| z |o0'z6| 88961 | 680 | 69'1 [semudhuey ¥ oD
mo ‘g | €T— |[g'oe| 0681 |680| L'U| & |w'TL| S's90¢ | ¥S'0 | 881 1"DdW | puawsa] snjpovgooo]
21-W roveam | S11 | — | 1963 Lojer'r| 1 o 0082 | 2°0 | €¥'1 [wemidkuwy | o vipven smpyd
w2 ‘g | 80'1— | — | 9% |e9'0fr1| 1 . 1992 | €L'0 | 28°1 1"DdW | -oppo  smjj1o0qopo]
. . ,<
o woeam | €171 | | €683 | 89%0 | L1 | 1 N €087 | 69°0 | G¥°1 (wemLkuwy | . o0 o N SHIYd
mo g | @'— | — | €802 |99'0|as'i| 1 i £€8Z | L'0 | 'l 1"DdW | -oppo  snjj190q0p00 |
hEwxm |8 = ax = RE= n x
HIEAE (R R AR s (R R
ool RIS R LR LHE RS T LS L .
¥ug e = B = = 2 EETIT
IR RN R R L
ed{rawdn sennndorg edAiawdx sennnadag
xevadd XFHHPSOdHENIHLIA ‘H]XIDKIE) BH SOWWELI XIHRHIOUOJILd] JMIMEEE]
g enurge]

S2 T RN R i

..,,‘,
Sl

‘wediqrnd ¢ wogod MW IMHIrLONEH gl!!o‘l‘o.“ﬂm&:-%l“oﬂ”ﬂ.ﬂ%‘iﬁﬁhﬂo
“OILO0HEHL NE PONIDBHLONNOJIRINE .Ig .ll.b.|+< IO NEHLNE igg‘ ."h.lvl.( Nl
ot — 9911 | 29°0 | 191 z - 881€ | €90 | 68°1 T&
P -~ 0002 | 29°0 | 6¥°1 | — | e'e832 | 29‘0 | 681 .oll“-l.
v | T | Fam (@ (| F | oA |@elEn | ey
—_— — . g
- v B SLET | ¥9°0 | 98°1 z — | 92T | 69°0 | g¥‘1 .
_v L s B 8SET | 99°0 | 181 1 o SeLT | L'0|er'l 1-DdW P LI"W 109 '3
91— | — | ¢'216 | 19°0 | ¥9'1 4 — |s'zerl | 9’0 | 98’1
01+ | — €812 | 29°0 | <1 I - €E1Z [ 99°0 | ¥8'1 [wensdluey
EE— | — | 8'896 | 19°0 [ ¥9'I z — sTee | SL'0 | 081 ¥V ‘$0SHEION
81y § - 00€Z | ¥9°0 | 951 | o 29961 | 99°0 | ¥8°1 1-OdW snjwydopoo snjpoogovy
A - 002z | 89°0 | 2¥°1 1 . 0SkZ | 89°0 | L¥*1 |sensofueyy
=i+ { — 996Z | 69°0 | Sp*1 1 — | e'eevz | 990 | ¥8°1 1"0dW  |"'V-¥¥g smpydoppo 2o
"= | — 0012 | €9°0 | #S°1 I o €EEZ | 290 | 08'1 |senzofuey -
88—l ~ £'€8L2 | 89°0 | L1 1 e €EVE | 12°0 | O¥'] 1-OdW .J.szﬂalr
s—wal a'v | sz'9v01 | L0 | et z o‘ee | s'slzz | ‘0| 212 ¢
gt P SL21 | v9'0 | 98°1 1 v 00LZ | 860 | 3L'1 | wensokuey
PL8— | 9°61 | <'Le | 82'0| 9'¢ z ¥'eL | e'ze0e | 080 | 002 +Y
Lt e G 0S2Z | 18°0 | S6°1 I s €8T | 2870 | 261 I'OdW | "v-Wi8 nuawss] smyoogopoy
“oo"! % wpow | yned | » eotands| % rwjuen | ooved| »
; MINY  |nuwoy | owew sradg auro)| owew swadg -awaseangy e NREL
W. wdXiwAx wensndoig wakiawAn :
b xevadd XrwdfemrniAod M XHKIED BH GORWELI XIMHRHIONOEH Minarey
| ennrgey



Yyutusas, 4T0 B paHHHX HAGMIOJAEHHAX CPely KOHTPOJIHPOBAIM
N0 ONHOMY nNOKasaTealo (raOKose), Mbl He HCKJAIOYaeM BAHSHHS
KoaeGanuil NUTATE LHBIX KOMNOHEHTOB cpeabl. MOXHO JAHIIL noja-
raTth, 9TO JAHHBE MEXAHH3MBI PEryAsilHH, OYEBHJHO, He SBJISIOTCH
eAMHCTBeHNLIMH. B aasbpuefieM H3yuenHe BONpPOCa NpeAcTaBjser
HHTepeC NPH KOPPEKIHH PeyTHAHIHPYEMBIX NHTATEJbHLIX Cpea no
HEKOTOPHIM APYTHM MHTATEAbHHM KOMNOHEHTaM, B YaCTHOCTH MO HX
AMHHOKHCJIOTHOMY COCTaBY.
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K. 1. COKOJIOBA, H. H. BJIOXHHA,
A. B. IAHHYEB

O KPHTEPHSIX OLEHKH MHKPOBHOLLEHO30B
KHIMEYHHKA B HOPME H NMATOJIOTHH

Hecmotps na Goabuioe wHcao paboT, NMOCBAUICHHBIX H3YYCHHIO
MHKpPOOHOLEHO30B KHIIEYHHKA, 0 CHX NOP ellle OKOHUaTeJbHO He
pa3paGoTaHsl METOAB OUEHKH COCTOAHHS KHWeuwolt ¢uopu B
#Hopme W narosorun [1—14].

10T BONPOC BECbMa AKTYaJeH B CBA3H C TeM, 4TO NPH Jeue-
HHH HHQEKUHOHHLIX M COMaTHYeCKHX 3abosesannit GakrepHoCcTaTH-
YecKHMH W GaKTepHIMAHBIME NpenapaTtaMu WHPOKOro cnektpa aefl-
CTBHA 4acTo HaGJI0AalOTCs HAPYLIEHHS B COCTaBe W CBOMCTBAX
HOpMaabHOl MHKpoQaopw KHmeunuka. Hudexumonnwit npouecc,
o6ycaoBAeHHbIi BHEAPEHHEM B OPraHM3M naTtoreHHoro MHkpoGa
(oco6enHo npH KHIMEYHBIX HHPEKUHAX), TAKKE HepelKo compo-
BOXKJaeTcss H3MeHeHHeM HOpMaJbHOro MukpoGmomenosa. luc6ax-
TepHO3 KHIeYHHKa ycyryGaser Hapywenue QyHKuHii XKeaylouHo-
KHIIEYHOTr0 TPaKTa, YCHAHBAET COCTOSHME TOKCHKO3a M CeHCHOH-
ausauun  opraunsma. [losromy paspabGoTka KpHTepHEB OUECHKH
CTeNeHH NATONOrHH MHKPO(JOPH KHIUeyHHKa, cnoco6oB cpasHe-
HHSl JaHHLIX, MOJAYYEHHHIX B PasHOe BpeMs, NPHEMOB, MO3BOJAI0-
WHX YHHQHUHPOBATH METOAbI, CAEAATH HX COMOCTABHMBIMH a3
pasHuix aaGopartopuil, o6ecnednTh BOIMOKHOCTb XpaHeHHs HHPOP-
MAlHKH AN NOCAEAYIOUIEro ee HCNOAb3OBAHMA, NpeacTaBaseT Gogb-
1OH HHTEpecC.

Ha ocHose aHaam3a JauTepaTypsl M HcCaeA0BaHuil, nposeaeH-
HBIX B TeyeHHe psiga Jer B aabopaTopHH GaKTepHAJbHBIX KHued-
Hbix HHQeKkunlt [opbKOBCKOro Hay4HO-HCCJAEL0BATEAbCKOrO HWHCTH-
TYTa SNHACMHOJOTHH M MHKPOGHOJAOrHH, Mbl BHGpain 32 recra
AAS XapaKTePHCTHKH MHKPOGHONEHO3a KHIUEYHHKA (cm. Tabanuy),
B KOTOPHX OTPAXKeHO HajM4YHe WM OTCYTCTBHE MNaTOreHHON MHK-
podJaopH, KOAMYECTBEHHAS XapPAKTEPHCTHKA COAepXKaHMA HOD-
MaJbHBIX KHUIEYHBIX NMAaJOueK, cOOTHOWeHHe aspobuoit u anaspob-
HOil Gaops B 1EJOM H HEKOTOPHIX OTACABHLIX BHIOB. Yurennl
BHISIBJICHHBIE YCAOBHO-NATOreHHbiE MHKPOOPramH3Mbl, a  TaKxke
HaJAHuHe WX B COYCTAHHAX.

XapaKTepHCTHKAa KaXK10ro MHKpoGHouenosa no 32 tectam wc-
noab3oBajsach jAajee AAA ONpeAeAeHHs CTeneHH e€ro Cxoacrsa ¢




Oxonuanue rabauys

Ans nocaeayromed maremarHueckofl o6paboTKH
““' -.'I
Aaewa| Max n?n Tecr
H, |cumIl
0 0 | | Haawune navorenssx MukpoGos Kumeunofl rpynnu
1 1 2 | Pasnoe cootmomenme WA npeoGiajamme anaspoGos Hap
aspoGamu
1 1 3 |0,002—10,0 mapa. MEKpOGHMX
KAETOK
Koauuecrsennoe conep-
0 0 4 | Boaswe 10,0 maa. mMuxpoGHHX S mng-
ueK
0 0 5 | Meusme 0,002 mapa. MrkpoG-
HBIX KJeTOK
1 1 6 | Haawuwe sutepoxokka
0 1 7 | Npumepno pasmoe
0 0 8 | lNpeoGaananme SHTePOKOKKA Cootroulerne MEXAY KH-
WEYHHIMH TAJOYKAMH I
1 0 9 | Mpeo6aapanwe xuweanofl nanoy- | FHTEPOKOKKOM
Kil
0 0 10 | Haamume reMOAH3HPYIOWEro SHTePOKOKKA
0 1 11 | OGuapyxenue BAPHAHTOB KHIUEYHMX NAN0YEK, XapaKTepH-
: 3YIOWHX neanzp-o- KHWeuHHKa* i 3
0 0 | 12 | Coveranme asyx uam 6ojee BAPHAHTOB KHIIEYHMX NANOYeK
0 | 0 | 13 | O6uapymenne acconmausil BAPHANTOB KHWEWHMX NAJIONEK
C APYTHMH yCAOBHO-NATOTEHHMMH MHKPOOPraHHIMAaMK
1 1 14 | Haanume meremoansupyiomero crauaoxokxa
0 0 | 15 | O6napymenne Heremoansupyiomero craduIOKOKKa g
vectse Goaee 15% or obuiero wncaa aspoSumix .:.:‘.?3';,.
1 0 16 | Haamume remoansupylomero craduioxoxka
0 0 | 17 | O6uapyxenue remoausupyomero craduaoKoxxa >
croe Goaee 10% or ofwero wncaa aspoGumx .-'.,'&':."
L 0 | 18 | Haawune muxpoGos poga mpores u nasowkm Moprama
0 0 19 | O6uapyxenne MuxpoGon npoTes W NaAOYKH
: B Koauvuectse Gosee 5% w?&om.mm

Husn, daunans
Anewa| Max- n,c.n Tecr
H, |enm
0 0 | 20 | Haamuwe apoxcxenopoGumx rpubos popa Candida
0 0 21 | Bussaenne apoxxenopoOumx rpuGos popa Candida s xo-
auvecrse Goaee 1000 uupoﬂnu'x, ump:
1 0 22 1
Yucao BHAoB ycaoBHO-
0 0 23 2 NaTOreHHHWX MHKpoOOpra-
HH3MOB, XapaKTepHsyio-
0 0 24 3 HHX AHCOHOLLHO3 KHIleY-
HHKA
0 0 25 | Bonee 3
1 1 26 | Haanune GuduaoGaxrepuit
1 1 27 | INpeoGaananne GuduAOPIOPH HAA MOJOYHOKHCABIMH NaN04-
KaMH H CTpentofaxTepHaMu
1 1 28 Haa:m AaKtobaKkTepuit H MOJOYHOKHCABX CTpenTobaK-
TepH
0 0 29 | Haanume MOJOMHOKHCAOrO CTPENTOKOKKA
1 1 30 | INpeo6aananme B anaspoGuoft Gaope NasOYKOBHAHKX GopM
MHK po6oB
0 0 31 | IpeoGaananue B anaspoGuoil Gaope MOIOYHOKHCIOrO CTpen-
TOKOKKa
1 0 32 | Haanume cnopooGpasyomux anaspoGos
* Kax sapHants KHUWEYHMX Majo¥eK, Xapaxrepus e cocrosume AwcOHouenosa
KHIICYNNKA, YYHTHBAAH FeMOJAMINpYIOUHE, CANIMCTHE W ~GopMN, a TaKXKe KHIDCYHMe Na-
JONKH C HIMEHEHNMMH PepMeHTATHBNNMHE CBOACTBAMM (AaKTOIOMCraTHBHME M Ap.)

M06LIM APYTHM MO MOKa3arteaio NOAOGHS, BHIYHCJIEHHOMY C OMOIILbIO
OBM, KOTOpBI/i NPHMEHAETCA NPH CPABHHTEJNbHBIX X3aPAKTEPHCTH-
Kax Aas APYTHX uejefl, B YACTHOCTH B YHCJAEHHOH TaKCOHOMHH
15—20].

[ Plcxc!nnue AaHHble AAf MaWHHHOA 0O6pabOTKH MaTepHanos
opopmasan B BHAe TaGAHULI (N0 THNY NpeACTaBACHHOA HA NpH-
Mepe o6caenoBannbix Makcima 5.2 emn H.), B xoropoit
XapaKkTepHCTHKY MHKPODJAOPH KaX1oro o06CAeyeMoro 3amuchiBa-
JH B BHAE HEKOTOPOrO YHCJA B JABOHYHOM CHCTEME CUHCJACHHS.
Kaxamit paspis B STHX YHCAAX COOTBETCTBOBAJ ONpe/leJeHHOMY
tecty. Haauume tecra oGosnavaau undpoit /, orcyrcrane — 0.
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Jlas onpejeaenns CTENeHH CXOACTBA MHKPOdIOpH ABYX 06
JOBAHHBIX NPOBOAHAH NOpaspsiiHoe nepemHoxerne uucesa. [oka.
3areab nofo6HA BHIYHCAAAH no dopmyae

- i « 004
X S+ S,

TEABHBIX TECTOB, MOJYYAIOUWHXCA B pe3yJAbTate NOpPaspsaHONG
NEPEMHONKEHHSA CXOAHBIX uHcea; S; M Sy — CyMMa noJOXKHTEAbHHX
TECTOB NEPBOTro M BTOPOro o6Cael0BaHHOrO. 4

Pacuer nokasatreass no JaHHBM HacTosulero o6cCJaen0BaHHR
NPHBOAHT K BeAHUHHE:

Koox ..;Tloo-se.a.

Ilpu noawom cxoactse ABYX cpaBHHBaeMBIX 'MHKPOGHOLLEHO30!
fnokasareab nojaoGusi pased 50— HaMBLICUWIEMY €ro 3HAYEHHIO.

JAasi noayuenns XapakTePHCTHKH HOPMaJbHOTO MHKpOGHOILe-
Ho3a Owblaa nonoogaua rpynna 3A0poBHIX Jertelt B Bo3pacre OFT
1 roxa 10 5 aer. O cocrosuun 3n0posbsi aereit CYAHJH MO MaTe
pHanram HCTOpHH pasBuTHs peGenka (popma Ne 112), sakmioue
HHIO yuacTKOBOro NMe1HAaTpa, a TaKKe MO CBEACHHAM, MOJYYeHHBI
OT poauTeaeit.

30pOBBIMH CUHTAJHCh JCTH, HE HMEIONHE B AHAMHe3e KHIIEY-
HBIX HHQEKUHA WAM APYrHX OCTPHX M XpOHHYECKHX 3a6oneBaHHil
(NHEBMOHHSA, OTHT, TOH3HAAHT, uacThe Karapbl BEepPXHHX JbiXa-
TeALHBIX MyTefl, BHpPaXeHHas THNOTPODHS, PaxHT Ap.), He npH-
HUMaBWHEe aHTHOHOTHKH, CyAb(aHHAaMHAB K ApyrHe XHMHYECKHE

AOBaHKIO, He obWaBuwHecs ¢ GOMBHBIMH OCTPBIMH KHIICYHLIMH HH-
(eKuMsMH 10Ma MAM B AETCKOM KOAJEKTHBE B TeyeHHe Mecsua
nepen ob6eaeoBanueM. : ,

Ilyrem Buuncaenns cpeamero mokasareas noAoGHs no Hau-
BRICIIHM ero sHaueHusiM u3 30 310poBHIX gerTeli Gbinn BblJleJIeHbl
12, ctpykrypa MukpoGuonenosa KHIIEYHHKA KOTOPLIX MOraa ObiTh
NpHHATa 3a paGounit sranom, OTpakaiomuii HauGosee TUNHUHYIO
HOpMaabHyl0 MuKpOQAOpy. Jlasi MHKPODAOPH X  KHumeuHHKa
6bia0 XapakrepHo np ananne anaspoGHOit (aopnl (raaBHBLIM
o6pasom, Gudpuiobakrepuit) man aspo6HOft MAH paBHOE HX COOT-
Holuelne, colepxanne KHIIGYHHX Nanoyexk B npexenax 30 mau

2 MJApA., OTCYTCTBHE FEMOJH3HpYIOILero SHTEPOKOKKA, MaTOreHHbX

H YCAOBHO-NATOTCHHLIX MHKPOOPraHHIMOB, 33 HCKIIOUEHHeM remo-
JAH3HpYIOWero cradHAOKOKKa, KOTOpHft Obia  oGHapyxen B He-

bIIKX  KOJHuECTBAX (He npeBbImaOMMX 5% Bcelt aspoGuoit
$aope) y 7 w3 12 nerehr. Takas Goabwas yactora BHSABACHHA

”'M"“gwﬂlel‘o CTAQHAOKOKKA B KHWeyHuke 3noposuix aered,

NO-BHAHM

My, fABaseTcs OTpaxKeHuem
60 .

UWHPOKOrO npuMeHeHHss B

:oo:nennne TOAB aHTHGHOTHKOB M APYIHX XMMHYECKHX npenapa-

He6oabumue Pa3HYHA, OTMEYEHHHE B KHIIEYHOM ¢aope sra-
JOHHOR TPyNNsl, CBOAMAMCh K HAMHuMIO HJIH OTCYTCTBHIO Heremo-
AHSHPYIOLLEr0 HAH TreMOAH3HPYIOWmero crapuaokokka. ¥ oamoro
06CAENYEMOrO SHTEPOKOKK BHedeH He Guia, y Tpex ero copepxa-
HHe G0 PaBHBIM HAH npeo6aazano wax CoepKaHHeM KHIIEYHBIX
NaJoueK, Toria kKak Hamboaee XapakTepHbiM Aas Beeil rpynnbi
AIBHAOCH npeobaajaHHe KHIIEYHBIX najoyeK HajJl SHTEePOKOK-
Kami. B oanom caywae 6ma waiinen MOJIOYHOKHCABI CTpenTo-
KOKK, cnopooGpa3syioune aHa’po0bl M HeTHNHYHBE KHIIeYHbLe na-
JIOYKH.

Aas cyxpenus o HaAMuHH oTKAOHeHHE OT HOPMH B CTPYKType
MHKPOGHOIEHO3a KHIUCYHHKZ GOABHHX 10 BLIGpaHHBIM TecTaM
BHIYHCASIIH  CPeAHHil moKasaTteab moloGusi Kaxaoro KOHKPEeTHOro
Cay4as ¢ ABEHAAUATLIO MHKPOGHONEHO3aMM, NPHHATHIMH 3a 3Ta-
J0H cpasnenns. Ilo Beamunne sroro nokaszarens CYAHAH O CTe-
NeHH OTKJAOHEHHS OT HOPMBI,

Ilpn o6caenosanun Goabubix OCTPOil AM3eHTepHeli M peKOHBa-
JCCUEHTOB y NOJOBHHBI M3 HHX Ha pasHbIX sTanax 3a6oJeBaHHS
Obln BhISIBAEH JHCGAKTEPHO3 KHIIEYHHKA pasHoit cTenmeHum Bmipa-
xenHoctH. Ecam cpean szoposmx aereit xoneGamus cpeaHero Io-
Kasateas noxoGus cocrasasan 44,6—384, 10 y Goabuuix npu
HaJHYHH H3MeHeHHA B CTPYKType GHOUEHO3a OHM Oblan muxke 30,
a B Cayyasx BhipaxKeHHOro aucOaxkrepuosa cumxkaauch go 15—10,
npeleabHuM Gbia nokasareas 4,1.

B MuKpodaope kuweunnka Goabbix AH3EHTEpPHedl ¢ BHIPaXKeH-
HBIM J{HCOAKTEPHO30OM OBlIH OGHAPYXeHH He TOJAbKO IWHIeb,
HO H H3MEHEHHA B aHa’poGHOM rpynne — yMeHblleHHe KOJAHUECTBa
HJAH HcuesHOBenue OuduaoGakrepuil, npeobaajtanue KOKKOBBIX
Gopm MuHKpoGoB. [lncOakTepHos Kuueynnka NPOABAAACH TaKkKe
B YMEHBUIEHHH KOJHYECTBA HOPMAJbHBIX KHUIEYHBLIX NaJ0ueK M
PASMHOXEHHH YCJAOBHO-NATOreHHHIX MHKPOGOB, KOTOPHX 4YacTo
OGHApYXHBAZH B AacCCOMMAUMAX N0 2—3 BHAA OAHOBPEMEHHO.

YaCTHOCTH, AAA GOJbHBIX OCTPORl au3eHTepHell XapaKkTepHO
HaauuHe npores H ApoxKenoAoOuuix rpuGos poaa Candida.

Jlanusle KaXaoro GaKTEPHOJOTHYECKOTO  HCCACAOBAHHA 1O
32 recram ¢uKcHpoBaiHCh Ha neﬁboxapnx. KOTOpHie 3aTeM
o6pabarusaan ¢ nomomsio JLIBM. [Mepdokapru, ssassce yao06-
nog cTanaapTHolt POopMOH AOKYMEHTAUHH, MOTYT ZOJTO XPaAHHTHCH,
a 3aTeM HCNOAb30OBATLCS NPH KOMIJAEKCHPOBAHMH PaGoTHl PasHbIX
yupexaenuii, yro obecneuHBaeT OAHOTHNHOCTb Y4eTa MOAYYEHHBIX
AQHHBIX H BO3MOXKHOCTb HX COBMecTHONl o6paGoTKy.

IMposenennbie HaMH HCCJACNOBAHHS SBJASIOTCH NMEPBHIM 3TAaNoOM
YCOBEPIIEHCTBOBAHHA METOAHKH YYeTa H CPaBHEHHs NAHHLIX NpH
o6caeloBaHAN Ha AHCGAKTEPHO3 KHUICYHHKA 1O NYTH cTaHaap-
TH3aUHH METOAMKH M obecneveHHsi XpaHeHHA noayuaemoil unop-
MauuH.
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aud, 1970, . 15, ¢ prepeanyiucs. Toriumy BasonpeccutoM [l] ¢ M3aMeHeHHeM uyBCTBHTEJBHOCTH (epmenTa
. K IJIOKOKOpTHKOKAaM [2], mokasama MHAYKUHMS THAPOKOPTH3OHOM
- u AKTT f-ranakrosupasm E. coli ][3]. 06yCAOBACHHAN aKTHBA-
+  umeit PHK-noaumepass Gaxrepnit [4].

X [Tpusenennbie npMepsl MPOSBJACHHS rOPMOHAABLHOrO AeHCTBHS
B GaKTepHANLHBIX CHCTEMAX, OYEBHAHO, He OGecrpeleleHTHHb.
- Bosmoxno, uto aeficTsie ropMOHOB Ha MHKPOOPraHM3MH OnOCpe-
~ NOBAaHO uepes KOHTPOJAb CONEPKAHHA WHKAWYeckoro 3',5'-anemo-
- 3unMonodocpara (u-AM®P) — coenunenns, 061apaomero wWHPO-
KHM CNEKTPOM PperyasToOpHOro AeiCTBHSA Ha pasaWyHbie Meralo-
- JIHYECKHE MNpoueccH M HBAAIOWErocs BTOPHUHBIM HHAYKTOPOM
. ropmonasbioro s¢pdexra [5, 6]. Ocobuit untepec npeacrasaser
- yuactie u-AM® B KOHTpOJAE POCTA H PA3BHTHA PAAHUHBLIX MHKPO-

opranuamos [7], 3aBHCHMOe OT HCTOYHHKOB YIJI€POAHOrO MHTA-
- Hua [8] w BHyTpHKAeTOuWHOH KOHUEHTPauUMH HyKaeoTHaa [9].

- Takum o6pasoM, COMOCTAaBAEHHE YYBCTBHTEJALHOCTH (epMeHTOB
MHKPOOPraHH3MOB K rOPMOHAAbHBIM (PaKTOpPaM, KOHTPOAHPYIONIHM
B KJeTKax cHcTeMnl ofpasosanus W aerpajaumn u-AM®, ¢ paus-
- HHEM 3TOro UMKAHYECKOro MOHOHYKJAEOTHAa Ha pocT Gakrepuit

63:

O BO3MOXXHOCTH TOPMOHAJILHOTIO BO3JAEACTBHA
HA PASBHTHE MHKPOBHBIX nonyjasiuun

B ocHoBe BHyTpHKAeTOuUHOM Peryasiuun obMeHa B JKHBbLIX
. CHCTEMAX JIEXHT BBHICOKAS WYBCTBHTEJBHOCTb (ePMEHTOB K pas-
. AHuHbM  s¢dexropam. Cornacosannoe B3anmomeficTsue KJETOK B
BBICIUHX OpPranH3Max JAOCTHTAeTCS HAJOKECHHEM HA MexaHH3Mbi
KJACTOUHOM aBTOMATHH DEryasTOPHBIX BO3AHCTBHA BHICILErO MO-
PALKa, H B 4aCTHOCTH rOPMOHAJBHLIX (PaKTOPOB.

BosunknoBenne ropmononoaoGusix COelHHEHHH, no-BHAHMOMY,
ObIO OZHOM M3 mepBHX cTammii OGBEAMHEHHSN OTACABHBIX KACTOK




: OTKPHBAET NePCNeKTHBH MOHCKA HOBHIX MyTell HANPaBJEHHON pe- -
ry.nzuuu paangrnn MHKPOGHLIX mOnyAsUHil uepes KOHTPOJL BHYT- |

pHKJeTOuHOro ypoBHs u-AM®.

Leasio wnawedi pa6oThl OGBAO HCCAEAOBAHHE DA3BHTHA Kydbs

Typui E. coli npu BHECeHHH B CpeAy OOHTAHHA HHCYJAHHA W THPOK-
PHKJETOYHBIM TNOCPEAHHKOM AEACTBHSA KO-

CHHa — FOPMOHOB, B
Topuix sBasercs u-AM® [10, 11].

MATEPHAJI H METOJIbl HCCJIEAOBAHHSA

lFopmonaasubift s¢pdekT nceaeaoBascs npu passuTHH Gaxkrepui

Ha NOJHOUEHHOR cpeae— Msico-nentonHoM Oyasone (MIIB) u »
YCAOBHAX BbIpaXKeHHOA KaTaGoJHTHOM genpeccun NpH KyJAbTHBH-
posanun Ha cpere M-9 [12]. Ha MIIb u cpeay M-9 sacesaan
cyrounyio Kyabrypy E. coli M-17 B koauvectse 5 u 25 MAH. MHK-
poOHBIX kAeTOK Ha | ma cpeam coorsercTBenHo. B onmitax ¢ cuu-
TETHYECKON cpeloft KyabTypa, BoccTaHoBJeHHas ¢ kocsikos MIIA,

Gbiaa TpoekpatHo naccuposaHa Ha cpere M-9. Oxnospemenno ¢
KyabTYpOil B CPelll BHOCHAH CTEDHABHBE Mpenaparhi rOPMOHOB —
KOHUGHTPAUHH

u 0,005 ed/ua w npeiBapuTeAbHO OTHEATPAAHIOBAHHBI | O0ecreyeHHOCTH aHAaGOAHYECKHX MpoleccoB pocta. [ToBhileHHe KO-

uncyaun  (Jlenun
OI

l-rugoxcnn («Reanal») B konuentpauwun 10-7 u 104 M.,
a

ajcKuit MscokoMOHHAT) B

Pa3BHTHEM KyJbTYPHl CACAHAH N0 HIMEHEHHIO MYTHOCTH Npob,

KoTophie oTOHpaan yepes kaxasie 30 mun nocae sacesa. ITpoGu ﬂpg' g SHEpreTHYecKoro Aeduunra, o6yca0BAHBAIOLLErO TOPMOXKEHHE pocTa
HeCKOJIb-

CmaTpuBaan Ha cnektpoporomerpe CP-16 npu 590 mmx.

KHX ONLITax M3 Tex Xe Npo6 1A H3yYeHHS MOP(OJOrHYECKOro

COCTOSIHHS GAKTepHil AeNa M Ma3KH, B KOTOPHIX NMPOCYATHIBANH pa3-
Mephl KJeToK. OnbT 3aKaHYHBA/AH MPH Nepexofe KyJbTyps B cTa- i
uHonapuyio Gasy passutus. ITo MaHHBIM H3yd4eHHS YHCJAGHHOCTH

Gakrepuit B npo6ax paccuHTHIBaJIH BpeMs (pasnl CKPBITOrO pasBHTHs,
CKOpPOCTb pOCTa Ha KaXKAOM STane pasBHTHA H BHIXOX

PE3YJIbTATBHI H MX OBCYXJIEHHE

Anaans passurus E. coli na MITB npn naxiuun s cpesne ropmo-

HOB MOKasaJi, uTo BJHSAHHE THPOKCHHA H MHCYJHHA Ha HCCaeayeMble

mammmmlystyml.coum-"um‘ !.-m””
B NPHCYTCTBHH o N Wncymma

HOMAacChl.
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lapaMeTpLl BO MHOTOM OnpejeasieTcs X coaepxanuem B cpene. [Tpn

n-AM® 3a

KOHUEHTPAIHK THPOKcHHA 10-7 M 1 5 pasa no cpaBHEHHIO C KOH-
TpOJeM yBeaHuHBaercs Qasa CKPHTOrO passuTHs nonyasumu. 3a-
ACPIKKA Jar-nepHoAa CMEHAeTCH pe3Kum NEepPexoioM KyabTyphi B hasy
SKCNOHEHIHAILHOrO POCTa ¢ BO3pAacTAHHEM KOHCTAHTH CKOpOCTH
pocta (taba. 1). Boaee SHEPTHYHLIA pocT yHCAeHHOCTH nmony.asumi
B NPHCYTCTBHH THPOKCHHA COMPOBOMKAAETCS YBEJIHYEHHEM BhIXOAA
Gromaccul Ha 16% (p<<0,05). [Moswuwenue KOHUEHTPAUHH rOPMOHOB
a0 10-* M okaswiBaer npoTHBONo0K N sPpdext: ansn KyabTyph B
3THX YCJOBHAX XBPBKTQPHO CHHIXeHHe CKOpoCTH pocTa Ha Bcex sTa-
flax Pa3BHTHA, 4TO B KOHEYHOM HTOre MPHBOAHT K YMEHbIIeHHIO Ha
14% (p<<0,05) Buixona Guomacen (puc. 1).

Cpasnenne sdpdpekTusubix KOHIEHTPAUHA THPOKCHHA, BLI3LIBAIO-
wHx Topmoxkenne (10~ M) u akrusanmio (10-7 kio) passutus E. coli
C JeACTBHEM 3TOr0 rOPMOHA B TKaHMX MJEKONHTAIOWNX, AA5 KOTO-

WX OTHETIHBO NMPOCJKHBACTCA 3aBHCHMOCTh SddeKTa or 103
13], nossoaser cuurats, yro CTHMYJAAIHSA Pa3BHTHA GakTepHit Hu3-
KHMH KOHUEHTPALHAMH rOPMOHA MOXKeT GHTb CBS3aHa ¢ yCHJACHHEM
OKHCJAHTEJILHOro (GochopHAHPOBAHKS — OCHOBHOrO NyTH aKKyMyJs-
UHH SHEPrHH B aSPOGHBIX YCAOBHAX. YCKOpeHHe pasBHTHs nonyas-
ILHH B STOM Caydae MOXKeT GuTb OnpefeneHo Bo3pacTanHem SHepro-

UEHTPALHH THPOKCHHA NPHBOAHT K Pas’oOUIEHHIO OKHCACHHS H (oc-
(QOpHAHDOBAHHSA, H CJENOBATEALHO, K pPA3BHTHIO B  KJeTKax

(cM. Ta6a. 1) u cHHXKeHHe BBIXOAA GHOMACCH.
Heo6xoaumo ormernts ycramosiemnoe menasHo yrHeTeHHe TH-

- POKCHHOM H TPHAOATHDOHHHOM Pa3BHTHS GOALWION Tpynmbl rpam-

mojoxuTeabHuix Gakrepuit [14]. Oanospemenno nokasamo, yto sie-
CEHHE THPOKCHHA B cpeay B Kouuentpauuu 10-° M me Bausier na pocr
FPaMOTpHUATE/bHBX MHKPOOPraHHIMOB, B TOM yHcae M Ha E. coli.
allH HaGAIONCHHA He NPOTHBOPEYAT STHM AAHHBIM, YKa3uBas Ha
JABHCHMOCTb rOPMOHANLHOrO SPPEKTa OT KOHUEHTPALHH THPOKCHHA.
HApyram nanpabaennem WHrHOHpYIOUIEro AeACTBHS MOXKeT ObiTh
BO3pacTaHHe B STHX YCJAOBHAX BHYTPHKJETOMHOTO COAEPKaHHSA
CHET TOPMOMKEHHS THPOKCHHOM HHKAOPOcHOAHICTEpa3bI,
NOKA3AHHOrO AJS HEKOTOpLX TKauedl
TaG6anua |

)
HECeHHEe B cpea HHCYJIHHA Takxe

THPOKCHHA yckopsier passutie E. coli (puc. 2), npu-

B s, odfns 4eM HanGoJblIee CTHMYAHpYIOLLee AefiCT-

Bos s ° Hecrme BHE HHCYJIHHA NPOSBASETCH NPH KOHIEHT-

pocra, « | Kowrpom 10— | Kowrpoas e : Y 0,05 0,005 paunu 0,005 ed/ma B nepuoa sKkcnonen-

Sy s IHAJBHOTO PA3BHTHA, KOTAA4 CKOPOCTH

pocTa KyJabTypnl Bo3pactaer wa 30%

2 0,88+0,16 | 0,63+0,19 | 0,804+0,04 | 0,62+0,07 | 1,55+0,04 5'0‘3*3'#2 :-gtg'g (p<0,0g). 3ateM oHa GBICTPO CHHXKaeT-

3 1,1620,11 | 1,01£0,14 | 1,1250,02 | 0,96+0.08 | 1.7550.04 | 2'“§0'03 2'33:{0'04 C, MNPHOGAHKASNCL K  KOHTPOALHOI
; :.gig.g }.(S:tg.g :.0810.05 1,2940,05 | 2,1540,03 2,52+0.02 | 2.3840.01 (cm. Taba. 1).

; A 11620, +10£0,01 | 1,13+0,08 | 2,3530,02 Ul H3 cymecTsylomux runores orHocH-

64 8 3akas 335 65

§
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. 1.4 J S
/‘;"ﬂ- 7 Pue. 1. Jlusamuxa pass

xyastypu E.coli M-17 na M
B NPHCYTCTBHI PASARTHBX

uenTpaunit Tupoxcuna (a—10—4)
v 6— 107 M):
.// 214 | —Kourpoas; 2 — onmir,
R AR P ' B A I
Bpems, «

2

7
/ Puc.¥2. lunamuxa

kyastypu E.coli

(@a—0,05; 6—0,005 ed/
1 — KOuTpoas; 2 — onmr,

I:JJJ"IIJCJ‘
l,nn._._v .

Pucs 3. 1 yE i M1
W passuTHs qmpn.l.d 7 Ha cpefe
3 a~— uncyaun 0,005 dln’:’l-”‘ 10" M; 7 — xonrpoas; 2 —

[1B B npucyTcrsud pasand:
HHIX KOHUeHTPaUnA HHCYHES

. Cpeaax, Koraa cHcTema Ii-
' THBHOM COCTOSIHHH.

5 67

TaGauna 2

Paswepst xaerox E, coli M-17 npw passuruu GaKTepHasLHOR KyabTYpht
Ha cHuTeTHYecKOR cpeae M-9 B mpucyrcrsum THpokcH:a w urc;.?l'mu. ;x

B ® HCCae, Hun
p?ocm ucel::. “ Koxrpoms }782"&:;‘ (0'.10“5c y'(z;;':‘)
1 1,51+0,07 1,49+0,07 2,244+0,16
2 1,4440,08 P 1,93+0,07
3 1,1840,17 1,0940,07 1,634£0,11
4 1,03%0,05 1,08£0,08 | ~
5 1,0640,05 1,15+0,06 | —

TEAbHO AEHCTBHA HHCYAHHA HaHGObIH{ HHTEpeC NpeAcTaBaAser Tou-
Ka spenns PonaGeana [15], coraacno KOTOPOH MHCYAHH BaMseT Ha
4CHMMETDHIO aJIeHHAATUHK a3 B MeMGpanax Kaetok. B pesyabTare
ACACTBHS rOPMOHA MPOHCXOAHT H3IMeHeHHe CTPYKTYpHO! Opranu3sa-
UHH (epmenTa, nocae 4ero ajeHHAaTIHKAA3a TepSeT YyBCTBHTENb-
HOCTb K DasAHYHEIM NOJOXKHTENbHBIM s¢pexropam. Oamaxo, xak
NOKAa3aqH HAaWH HCCACNOBAHHS, NPH AOCTHXKeHHH onpeaeaenHo
NJAOTHOCTH Kyabrypa E. coli nepexoant B craamio OTPHILATEABHOrO
YCKOPEHHS! Pa3BHTHS HE3ABHCHMO OT HAJHUHS FOPMOHA B cpene. Top-
MOXKEHHE Da3BHTHS Ha ITOR CTAAHH, NO-BUAMMOMY, CBA3AHO C AKTH-
BallHeil ajeHHAATUMKAA3H, TAK Kak BHYTPHKJETOYHOE COAepiKaHHe
1-AM® B 370 Bpems 3HauNTEALHO Bospacraer [9].

Hrak, crumyaupyiouee neiicrane HHCYJHHA OTYETAHBO 1po-
ABJAACTCSA JHUIb HA CTAAHH JOrapudMHIeCKOro pocta. pdexr rop-
MOHa, BO3MOXHO, 06yCJ0BAeH YCHACHHeM NPOHHILAEMOCTH K1ETOYHOI
MeMOpaHbl A8 NJAaCTHYECKOro MarepHana, Kak 3TO XapakTtepHo
ANSL NefCTBHS MHCYJHHA B TKaHAX MKHBOTHBIX opraunsvos [16].

HonoauuTeasusie cBefeHHs O MexamH3Me AefcTBHS rOpMOHOB
TIOJyYeHb B ONBLITAX NPH pocTe GaKTepHil HA CHHTETHYECKOf cpene
M-9. Kak nssectro, npn Haanuuu s Cpejie rIl0KO3b B KayecTse eHH-
CTBEHHOrO HCTOYHHKA Yriepoaa NMPOHCXOAHT CHHXKCHHe BHYTPHKJe-
TOuHO/ Konuentpaunn uw-AM®, conpoBoxkaaomeecs penpeccuei
CHHTe3a (PePMEHTOB, He HMEIOUIHX NPAMOrO OTHOWeHHS K yTHAH3A-
Win rmokoss [17). Buecenwe B Takme KyJnTypw SK30oreHHOro
W-AM® cuumaer HWHrHGHpOBaHHe TJIOKO30R M ee MeTaboauTaMu
HEPALHOHANBHOrO B STHX YCJAOBHAX CHHTe3a B-ranakTo3HAasL W
Apyrux Geakos [18, 19], oreaexas matepnaabusie pecypew nony-
AAUHA HA €BTOPOCTENEHHLIE» HYKALI, TEM CAMBIM CHHXAA CKOPOCTH
pocta. JloGaBJenne ropMOHOB B CPely B KOHUEHTPAIMAX, OKA3aB-
Wnx aefictne B onurax wa MIIB, we orpaswaocs ma passurun

- Kyawtypu E. coli (puc. 3). Takum o6pasoM, mMoxHO CYHTATh, 4TO

TOPMOHOB OGHAPYXKHBAETCA JHWIL B CAyYae OTCYTCTBHS

KataGoanTHOR penpeccur npu pocre Gakrepuit ma 6e3ra0Ko3HBIX
® HaxoamTC B PYHKUHOHAABHO aK-




passutus nonyasumn E.coli M-17
‘9 B NPHCYTCTBHH TOPMOHOB:

— A Kyaw : 2,3, 4~ Ges ropMonos cooTseTcTBenno Wepes |, 2, 3 ¢
m' .a:?.l.. 6.,7 -"13'.. B NPHCYTCTBHM ::cynn 0,005 ed/ma; 8, 9, 10 — 10 Xe
B NPHCYTCTBHN THpokcuma 1077 M,

Puc. 4. Mopdoaoruueckas
Ha M

Ha ¢one noanoit maentnunoctu pocra E. coli B KOHTpOJe H B

NPHCYTCTBHH FOPMOHOB, YCTAHOBJACHHOA TYPOHAHMETPHYECKHM METO-
AOM, GbiJIH NMOAYYEHb COBEPIIEHHO HEOXKHAAHHBIE Pe3y/bTaThi B Tex
e YCAOBHAX MPH H3YYEHHH MOPPOAOrHYECKON KAPTHHLI OTAEJbHbIX
craanit passutus E. coli.

C nomowsio $asoBo-KOHTPacTHON MHKPOCKONHH YyXKe uepe3 "

20 mun nocsie BHECEHHS B CPedy FOPMOHOB yAaercss OGHAapyXKHTb OT-

YETJAHBYIO pa3HHIy B pasmepax kaerok (ra6a. 2). K nepsomy uacy
poCTa B NPHCYTCTBHH HHCYAHHA NPOHCXOAHT GOPMHPOBAHHE 3HAUH-

TeAbHO GOMBbUINX, HeXean B KOHTpOJIe, KJeTOK, 4acTb H3 HHX — «IH-

FauThi» — 1o cBoelt Aaune B 8—10 pas npeBOCXOAAT KOHTPOALHBIN
yposenb (puc. 4, 5). Yseauuenue pasmepa KAeTOK NOA BJAHsSHHEM

nnc;aun COXpaHAETCA Ha BCEX CTAAMAX a (puc. 4,6, 7).
NIPHCYTCTBHH THPOKCHHA KyabTypa E. coli yxe K nepsomy uacy

Pa3BHTHA HMeeT MOP(OJOrHio, CNEUHPHUHYIO A (Pa3bl IKCIOHeH-

UHAJILHOTO POCTa,— KPYNHbie KACTKH, XapaKTepHbie A KOHTPOJb-
HOro skcnepumenta (puc. 4, 2), npakTHueckn He oGHapykKeHbi, 3aT0

Hail/leno 6OJbIIOoe KONHYECTBO ACAAUIHXCA KACTOK (pHc. 4, 8), npH-

YeM pasMepnl KJeTOK yMmebulenbl. CHHXKeHHE pasmepa KJeToK elile
- Gosee ANs SKCTOHEHIHaAbHOM (a3u (puc. 4, 9, 10).
Takum o6pasowm, HHe MOP(OJOrHYeCKON KapTHHbI pa3-
- MPEANOJOKEHHE OTHOCHTEIbHO MEXAHH3IMA TOPMOHANLHOO KTa
:" BLIPAGOTKY N : eoenu:;. ' ki
JHWHEH «SHeprusauuu» GakT KJETOK H, KaKk
4 BpeM ) KaeTkH. B npucytersun nucyauna,
190 o L

}f\:\

BHAHMOMY, TPOHCXOAMT 3HAYHTEAbHOE ycHaeHHe ana6oanyeckux
NPOLECCOB, UTO MPHBOAHT K H3AHWHeR Tpate SHEPreTHYeCKHX pecyp-
COB M 3a/lepXKKe NeNCHHS KAeTOK.

Moayuennwie naunnsie, na nam B3IASIA, OTKPHIBAIOT BO3IMOXKHOCTS
MOAEIHPOBAHHSA GAKTEPHANLHBX BHYTPHNONYASUHONHBX CHCTeM
PETYAUNH MYTEM HCNIOAb3OBARHSA PASTHUHBIX GHONOTHYECKH AKTHB-
HbIX COCAHHEHHI H NOATBEPXKAAIOT BHCOKYIO YYBCTBHTEALHOCTb MHK-
POOPTaHH3IMOB K BHEKJETOMHMM PEryASTOPHHIM COENHHEHHSIM.
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AKAJIEMHSI HAVK CCCP YPAJIbCKHA HAYYHBIA LIEHTP
MEXAHH3MBI PETYJASIUMH PASBHTHS BAKTEPHAJIbHBIX MOMYJIALUMA 1977

M. M. JEQIOKHHA, C. 1. BAPHXHH

HHTHBHPYIOILHA 39 ®EKT
IHKJIHYECKOrO AM® HA POCT ESCHERICHIA COLI

BuisiBaenne perysTopHLIX MEXaHHIMOB KAETKH H myTeil ynpasJe-
HUS HMH — 3ajav9a upesBuvaiinofi Baxuocti. Bosnedficteue Ha pery-
JATOPHLE MEXaHHSMB KJACTKH BO3MOXHO C NOMOWILIO PasJHYHBIX
(HIHYECKHX, XHMHUECKHX M OHOJOrHueckHX ¢akropos. Jlas stoil
leAH QIHPOKO NPHMEHAIOTCH XHMHYECKHEe COeHHeHHs, 06Jaaaloune
BBHICOKOH GHOJIOrHYEeCKOfl aKTHBHOCTBIO.

Hukanvecknit agenosnn-3'-5'-monopocpar (n-AM®) yike aasno
H3BECTeH KaK GHOJOrHYECKH AKTHBHOE COGAMHEHHe. YCTaHOBJEHO,
ut0o W-AM® jeficTBYeT Kak BHYTPHKJICTOUHBIH PeryasiTop MHOrHX
$usnonornueckux nponeccos [1]. Emy npumucsisaercs pasnnyHas
POJb: CHHMATh HeYCTAHOBHBINYIOCS H AJHTEAbHYIO KaTaGONHuecKyio
penpecciio cunTesa MHAYUHGeAbHBIX pepmentos [2—4], crumyan-
poBath ¢asy nH30reHHn fgf H GakTepHaabHOl Tpancpopmauun [6].

C apyroft cTopons m3BectHo, uTO ypoBeHs BHYTPHKJIETOYHOrO
1-AM® moXeT BapbHPOBaTh B 3aBHCHMOCTH OT PasamyHbIX PH3HOAO-
rauecknx ycaosnil. O Bo3pacTaer B mosaHedl SKCNOHEHNHAIbHOR |
craunonapwoi ¢asax 17]. 8 TAKXKE 3ABHCHT OT HCTOYHHKA yriepona
[8]. Buyrpukaerounsit yposens u-AM® y GuicTpo pa HX KJETOK
HHKE, 4eM y MeJJIeHHO AeASUHXCA HJAH MOKOSLMXCS 9—10]. Ho-
Gapaenne NS, O%-au6yrupua-n-AM® Cpe/le KyAbTHBHPOBAHHS KJe-
TOK moBLmaer yposens N-AM® u Topmosut pocr OMyXOJIeBLIX KJe-
TOK. BEULeCTBO HHTHOHPYET BHYTPHK. '
[11, 12]. NoGapaenne B CPely COeAHHeHHH, aKTHBHPYIOUIHX ajaeHH-
JaTUHKAA3HYI0 aKTHBHOCTb, NOBHIMIaeT nlyfrmmuul YpOBeHb
-AM® & cHIXKaeT CKOPOCTh pocTa KJeTok [13]. Psa asropos cun-
Taer, uto u-AM® Moxer peryamposath Kaetoummi pocr [14] u
OuTh HHrHOHTOpOM pocTa psna Gaxrepuit [15]. Ouesnano, peryas-

IHA KJACTOYHBIX NPONECCOB CBS3aHAa ¢ Ba
TouRKIX yposHed u-AM®, P e My TpRLAS:

Heasio nactosimed paGors 6o BBISICHEHHe BAHAHHSA 1-AM® na l‘

pocr E. coli M-17.
MATEPHAJI H METOAB HCCAELOBAHMS

Passutie MHKpOGHMX KreTok H3y49aJH B
cunTeriieckoil cpex [16], conepxaumei » Potrnricoge o iy

» AKTO3y HaAM rauuepun. MukpoGHoi

KyAbTYPOli CAYKHA BHACACHHBIR 13 NIPOH3BOACTBEHHOrO HEKOJMILH-
norerHoro wramma E. coli M-17 cy6mramwm. 3acesnas 2033 MHKpO-
60oB B ONWTAX GBI OAMHAKOBOA M coctaBasna 15 maw. Kierox
Ha | ma. JIns noayuemns cpaBHuMEX nanmmix KyJAbTHBHPOBaHHe
MHKPOGOB npoBOAHAK npH 37°C B Teenne 8 4 p npo6upkax ¢ we-

CTBIO Napajje bHbIMH,

: B onbiTax HenoabsoBaaucs CAEAYIOlULHe NpenapaThl: WHKAHYECKHi
anenosws-3, 5-monodocdar Gupun «®aoka Al», azenosun-5-mo-
Hojocdar, anenosun-5-tpudpocdar, ryanosus-5-monodpocpar, rya-
HO3HH-5-TpRpoOCcPaT, ypuaun, ypauma, puGoso-5-pocpar dupmul
- «Peanan»; ajenosun, ajenu, runokcantun, ryauun oupmn «Xema-
NOJ»; HHO3HH, HTHAHH OTEYECTBEHHbIE,

OTH coeinHenns N06aBASAH B cpeny KYAbTHBHPOBAHHS B KOH-
uentpaunn 200 mx2/ma. dpdext nefictus pemecrs onpeaeasan npu
KOHUCHTPAUHAX TII0KO3H B cpese ot 0,5 10 30 mz/ma. JleficTere
1-AM® nposepsan TakKe a06aBjeHHeM ero s CpeAsl, coaepxallne
B Kauecrse HCTOYHHKA NHTAHHS rajakTosy, JaKTO3y WAM TJIHUEPHH
B Konuentpaunax or 0,5 10 30 me/ma. Kourpoaem cayxmam npo-
£ Oni co cTaHAapTHOM 3aceBHON 030/, BHpalleHHbe B YCAOBHAX CTaH-
JlapTHO# CHHTeTHYecKoll cpean 6e3 106aBoK.

06 sddexre neficTBHA HCIHTAHHBIX COSAHHEHHI CYAHAH NO H3-
MEHeHHIO pocTa GaKTepHit H paccyHTHBAJH MO popmyae

A= 100%
al .

- TAe @) H a; — ofbuiee KOAHYECTBO GAKTEPHAIbHBIX KACTOK, BhiPOCIIHX
~ B KOHTPOJIE H Ha CHHTETHYECKOfl cpeje ¢ n06aBJeHHeM HCIBWTHIBae-
MbIX coeanHenHii. O6uee KOAHYECTBO BHPOCIIHX KJAETOK OUEHHBAJH
. TYPOHAMMETDHYECKHM METOAOM Ha  (POTOSJEKTpOKalopHMeTpe
: ¢£K-56 npH cuuem cserodpuabrpe. Conepxanne raioKo3s B cpeie

ONpeAens H OPTOTONYHAHHOBHIM peakTHBoM no meroay Pafumca u
Yerunosoit [17].

PE3YJIBTATBI H HX OBCY)X/IEHHE

anuble HaGmonennd 3a pocroM E. coli na cuuteTHueckoil cpene
c ctﬁepmannen raokossl ot 50 1o 200 mx2/xa rpaduueckn usobpa-
. JKeHs Ha puc. 1. Buano, 4To onTHMaAbHOA KOHUEHTpauHed raloKo3bl
- Aas pocta Gakrepuit sBasercs 4—8 M2/Ma; NpH KOHIEHTpauHH
- 15 M2/ma maumnaercs cHHXKeHHe pocTa, lgonp:erﬁ?ggsr;e;az;:;;;

ma. Onpenenenne norpeGaeHns

:g::sg: 131?0‘:{). KOHIEHTPAalHH rm%:oau or 100 mxz/ma 1no
2 me/ma caxap MOYTH MOMHOCTHIO MoTpeGasiercss GakTepHAMH, NpH
4 M2/MA TPOHCXOAMT yXe HemoJHuifi pacxox yraesora. BosmoxHo,
4T0 cHHKenne pocra E. coli, naunnaiouieecs npH KOHUEHTPALHH r110-
- KO3l 15 m2/ma, pu3mBaercs M3GHTKOM cy0cTpaTa MAH NPOAYKTOB

€ro pacnana.
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Bausnne u-AM® na poct GakTephil BHACHSIH HA (OHE IIIOKO3-
Horo spdekra, T. e. AefcTHEe w-AM® uccaenoBasH NMPH BCEX KOH-

LeHTpAIHsAX F10Ko3b B cpeae — ot 0,5 1o 30 m2/ma.

amu o6Hapyxen HHrHOGHPYIOWH SpexT -AM® na done pos-
pactaouiero cofepxkanus raiokoss (puc. 2). Kpusnie HHrHOHpOBa-
HHsL pocTa GakTepHil HMEIOT OJHHAKOBLI XapakTep MpH PasAHYHLIX
konuentpamusix u-AM® b cpene. MnTepeco oTMETHTD, 4TO Habalo-
faeTcs KOppeasiHs MeXAy Konuentpauuedi u-AM® B cpene u sd-
¢pexkrom uHruGHposauus. TopmoxenHe Ta NPH KOHUEHTPAIHH
-AM® 50 mxe/ma npomcxoamao Ha 35%, a nNpH KOHUEHTpalLHK
400 mxe/ma —una 74%. OOnapyxeno Takke, 4T0 SPPext HHrH-

GHpOBAaHHA HE 3aBHCHT OT COAEPKAHHA IJIIOKO3b B cpene, T. €. NpH -

BCEX YPOBHSIX FJAIOKO3M M ONpele]eHHOfl KOHUeHTpauwn u-AM®
NpoUeHT HHrHOMpoBaHHs oAMHakoB. Hanpumep, npH KOHUEHTpaUHH
1-AM® B cpeae 200 mxe/mar TopmoxerHe pocta GakTepuit oTMeueHO
Ha 60% npu Bcex ypoBHAX TAIOKO3BL.

Has Buisichenns Aeficteus U-AM® Ha depMenHTH rIHKOAH3A Mbl
onpefe/HJH PACXOA rJAIOKO3B Ha OAHY KJETKY B cpeje, coaepxauie
1-AM® u B ero orcyrcreue. Pasanunit we nabawonanoch, Tak Kak
norpe6aenne ralOKo3u OAHON KaeTKo#l coctasasnao 4—8- 10 uxe 3a
8 « B o6onx cayvasx.

Tak Kak KOHUEHTpPaLHs rAIOKO3L He BAHAET Ha WHrHGHPYIOULH
sdpdexr i-AM®P, a u-AM® — na pacxoa yrieBofa M3 Cpeibl, MOXKHO
claeaath BuBOA, 4TO AefictBHe U-AM® He CBA3aHO C AKTHBHOCTbIO
(epMeHToB, yuacTByOUHX B MeTa60aH3IMe III0OKO3bI.

Caenyomum stanom HecaeloBaHust GbIJIO BHIsSICHEHHE crielHpHy-
HOCTH AeAICTBHA WHKAHYECKOro HyKJAeoTHAa Ha poct E. coli. [las sto-
ro NpoBepsiAH BAHAHHE COCAHHEHHI Ha PocT KyAbTypui. C 37Ol ueabio
6biJI0 HCMIBITAHO BJAHSIHHE PAAA NYPHHOBBIX H MHPHMHAHHOBBIX COEAH-
HeHuit n pn6030-5'-pocdaTa, HMEIOUIMX XHMHUECKYIO CTPYKTYpY,
6au3kyi0 I-AM®.

HurnGupyiomum neficTBHeM cpean MypHHOBLIX coeauHenuii 06ia-
Aan ajeHuH, KOTOPLI/i TOPMO3HA POCT GaKTepHil HE TOALKO NMPH KOH-
uentpaunn 200 uxz/ma, vo u npu 50 mx2/ma (puc. 3). Takue Bewmect-
Ba, Kak AM®, AT®, anenosns, runoKcanTuy, uHosun, TM® y rya-

HHH, He BAHAH Ha pocT GakTepuit. Hecmotpst Ha 1o, uto TopMOKeHHe

pocta axennnom Gbiao Huxe (40%) no cpasmenmio ¢ jgeficTBHeM

-
- Puc. 1. Pocr E.coli wa
§ cuntetwvweckofl cpese ¢
) } pasanunmM  copepxkanneM

/
i i a ¥ i FAKO3N:
Q501 02505 1 2 4 8 15 30 60120 240 I — poer E coli; 2 — ocrarou-
Kowyenmpayus 2Ar0K0 301, M2 /MA

HOE COACPXKANNE rAKKOIW B
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~

—
—-—-—
- —
—_——
o

-

A "

8 3

Vi [uvm ‘gogodynn 0quaannvoy

- om . - - ~

YW/HVP "QOQOTNNN  DQUIdBNVOY
- bl

Jo

'
15

P
Komyenmpayus yeaebodol, me/ma

8

?

!

a5

V)
Konyenmpayus 2AOKOIbL ME/MA .

2 “

as

2 4 8 15 10

KOWyonmPAYUR 2AI0KOIbI, Mjhr

a5 1

E .coli

HCTOUYHHKH
3 — naxrosa;
6 — rasaKro-

poct

yraepoaa:
5 — rasaxrosa;

| — KouTpoas; 2 — rmoxosa+u-AM®;

co:lepn(ameh pasanyHne
4 — nakrosa--u-AM®;

s3a4u-AM®; 7 — rangepun; § — rauuepun+u-AM®

Puc 4. Bausawe u-AMP ua

B cpeae,

BHX coeaunenuft,

Ta na pocr E.coli

“foca

7 — pu60os0-5'-pocar; wmpwxo-

HHEM TJIOKO3N:
1 =TT®; 2 —TM®; 3 —~ AT®; 4 — AM®; 5 — apne-

HHN; 6 — U-AMOD;

0GR AUNUSR — KOHTPOL,

3. Bausuwe nypuu
B CHHTETHYECKOM cpeje C PasaHuHLM COAepIKa-

u-AM® u putGoso-5'

Puc.

2—5 — KOMUEHTPAUMR
2~50; 3~ 100;
§— 400,

4—200;

Puc. 2. Bausnse xounuenTpaunf
ACPKAHHEM TAIOKO3H:

u-AM® na pocr E.coli B cunve-
THYECKON cpeje ¢ PasAHYHHM CO-
1 — KONTPOAL

W-AMD, mxz/ma



gmoko3y (puc. 4). Cnan pocra Gakrepmit naGaonaercs npH KOH-
qentpaunn cyGerpara 15 m2/ma. Onnako na cpene, copepxamedt
pANIEPHH B KauyecTBe HCTOYHMKA mHTamus, poct E. coli Guin wHIKHA
| Ji COXPAHSJCSH HA OHOM YPOBHE NPH BCeX KOHUEHTPALMAX TJHIe-
HHA.
P HurnGupyouni shpdext u-AM® na pocr E. coli obnapyxen npu
| pcex KOHIEHTPAUHAX TalakTo3sl H JAKTO3H H OTCYTCTBOBAJ Ha cpe-
Jie, conepxauledt rAHUepHH. HurnGuposanne pocra Gakrepuii, pacry-
QX Ha JAKTO3e, COCTaBAAn0 B cpennem 78%, a ma razakrose —
36%. 3aBHCHMOCTb HHTHOGHPOBAHHA OT KOHUEHTPAIHH JAKTO3H H
ranaKToO3bl HOCHT NPHMEPHO TOT XKe Xapakrep, 4T0 H HHrHGHpPOBaHHE
w-AM® B cpene, conepxaueii ramoxosy. Topmoxenne pocra E. coli
§ u-AM® B NPHCYTCTBHH 3THX HCTOYHHKOB Yr/A€POAA SIBHO BhiPaXKeHO.
Takum oOpasom, uuruGupyomuit spdexr n-AM® sasucur or
HCTOYHMKA Yraepojaa. STH pesyJbTarsl MOryT OuThb HHTEpNpeTHpo-
BaHH B COOTBETCTBHH C TeM, YTO BHYTPHKJIeTouHHe yposun i-AM®
B GaKTepHsX, PACTYUIHX HA CYKUMHATE, MaJaTe HAH IAHUEpHHE, T. €.

1-AM® (60%) B Tojl Ke KOHUEHTPALMH, XOA KPHBOH HHrHOHpOBa-
Hus Hanomunan kpusyio aeficteus w-AM®. OueBuino, snauntesh-
HYIO POAb B nposiBAennH sPpdekra HHrHOHPOBAHMS HIPAJO aJCHHHO-
BOE KOJBIIO. 2
Onsako OGoabluas « pasHHla B AKTHBHOCTH  ajeHHHA ¥
1-AM® ykasmBasa Ha HeOGXOAHMOCTb MPHCYTCTBHS pHGO3HOrO
KOJbILA. OHaEy)xeu rakxe uaruGupyoumni sppexr pu6o3o-5'-poe-
<para na pocr E. coli (cm. puc. 3). 2
Ha ocroBanun HHrHOHpYyiOUlero AeficTBHs ajfeHwHa u pu603o-5'-
$ochara MOKHO GHAO MPEANOJOKHTb, UTO HHrHOHPYIOWHA sdpdekr |
NPOABHTCA Y HEIHKAHYECKOrO aJeHO3HH-5'-MOH ¢ara. Ho B na-
wux onutax AM® He Bausa na pocr 6akrepHii. O3HAaYaeT BaX-
HOCTb UMKJAHYecKofl rpynnupoBKH docdara AAS MPOSBACHHS HHTH-
cnp¥nmem JeficTBHA.
akum oOpasom, mEruOupylomui sddexr aefictsua w-AM®, a
TaKkxe ajeHuHa H pu6o30-5'-pocdara no3soaser npeanosarath cne-
unduaHOCT AefiCTBHA WHKAHYECKOro HykjaeotHaa Ha pocr E. coli.
Am‘:nqnue - g s nrncnpg'vomeuy shdexry neficteus Lo ounukax nUTaHNA, He BHIWBAIONAX KaTaG0IHYECKOli penpecch,
u-AMO gty 5' - s 14 o%lueno HoRomoe BANNNES Y B 10 pa3 Buime, YeM B KJAETKaX, PACTYULHX HA IIIOKO3€ HAH NipyBaTe
8 SN paes ¢5' poGaacros [14]. OGmapymeno [‘5).' ut0 AM® B 19 78], Ecan sunorennse yposin u-AM® A0CTATOUHO BLCOKH, TO
KOHUCHTPAIMA 5 MM CHiKaer ckopocTs pocta E. coli (Hir 3000). No6asaenye sk3orennoli n-AM® we BaMSeT Ha CKOPOCTb pOCTa, H
nglarepecnui shpdexr M mabaofann NP HAXOXK/AEHHH B cpeje 1a060poT
, TAK KaK 5TO OJIHO M3 MCNBHITAHHBIX NYPHHOBHLIX COEJHHEHHH, efictere 1-AM® na E. coli MOXHO paccMaTpHBaTh Kak
mopoe CTH 0{llpoluwo poct E. coli. B cpennenm spdext cramyan- snﬁlcnuoe 0111. oo nnmumqnoro con‘;pm,,,,,,, U3secT-
mm: o6bs ot gyermdl PENMSR MOXEO HPAAIONOL 10, 4T0 yposHH N-AM® cEuXaOTCA npH A06aBACHHH TPHICHHA HAM
vl CHHTD, HanpHMep, CNOCOGHOCTbIO GaKTepHil yTHAHIH- WHCYJMHA, T. €. ATeHTOB, KoTophie cTiMy.aupyior cunres JIHK u poct
PpoBaTL SHEPrHIO AaHHOro coepmnenus. TpyAHO cKasaTh, Ha KakHX £ oot [14]. Tlpoctaraanams, WATHOHDYIOUILA POCT KAETOK, MOBH-
:ﬁ:xguﬂ.mmn“ BKaloyaeTcs sk3orennas [T, no pakr crumy- B yaer yposun u-AM®. Tor Gakr, uTO BellecTsa, CTHMYaHpylouLHe
Ipu :e e e:;::;m w & POCT KJETOK, CHHIKAIOT KOHIEHTPALHIO 1-AM® u coeaHHeHHs, NOBLI-
e Pa SYYeHHH A NMHPHMHAHHOBLIX COCAHHEHHH — YPHAH- watouie yposn n-AM®, HRTHOHPYIOT POCT, NOATBEpKAALT CBSI3b
nl'rzgn::” o 2 — OGHapYXeHo CTHMyaupyloulee feficTBre | SHAOreHHBLIX YPOBHEH IHKJIHYECKOro HyKJaeoTHAa ¢ peryasuuneit po-
e H Ypaumaa npH BCeX KOHUEHTPAUHSX IJIOKO3B. YPHAMH cra. Peryasuus pocta 3a cyeT HIMEHEHHA BHYTPHKJIETOYHBIX YPOB-
nﬁ:, M:,‘m.ymwm SOQEKT TONLKO NP HH3KHX KOHUEHTPA-  yoj -AM® siBasiercsi npHMEpPOM HEropMOHAJbHOA peryasuuu ¢u-
‘ucqesuo ga;o. 4 HaYHHAS C KOHIEHTPAUHH 2 m2/Ma ero neficTBHC | 3HOMOrHYeCKHX mponeccos. Bo3MOKHHMH TOUKAMH NPHAOKEHHS Aefi-
BO3MOXKHOTO s . nmn.uelmmne HCCACNOBAHNS A5t OOBACHEHHS 8 crayg .AM® moryr GuTh aleHHIAT-IHKAA3HAs CHCTEMA, CHHTES
Hmpecno.?:::s:;o mepims, .:ul;le':::mowx coenu:em. JHK u apyrne. Ho sTor Bonpoc 10 KOHIA emme HE u3yuen u tpebyer
an shoexr neficTus X ;
1-AM® cnenudHUHBM AN HCTOHHKA MHTAHHS TIIOKO3W WA OH Jaabuefimnx Hecaea0BaHRM
JUTEPATVYPA

PEANH3YETCA H B MPHCYTCTBHH APYrHX cyGerparos. Kak ussecTHo u3
JuTeparypsl, aeficteie n-AM® na '
POCT KJIETOK MNposiBASJAOChH INpH E. Sutherland. Cyclic AMP. N. Y., Academic Press,

HAAMYHH HCTOUHWKOB YT/ICPOAA, KOTOPHE TIOHIK A
’ H YPOBHH BHYTpH- 1. A Robinson,

Kaetounoro u-AM®, Hanpumep raiokoss # nu i 1971
He 06HAPYXKEHO MPH HCNOAB3OBAHHH B R - phorane My 2 R Periman, I Pastan. J Biol. Chem 1968 245 500

KauecTse ¥ : : "Pastan. Nature, 1969, 223,
crpasf:::ym.“' Ma’aTa u raumepuua [15]. NHTATEAbHBIX Cy6- 8103. R Periman, B.de Crombrugge. | Pa: an. Natu

NpPOBEAeHL! ONBITH NO BAHAHHIO n.LMQ Ha pocr E. co > "4 A Ullman, J. Monod. Febs Lett, 1968, 2, 57.
OpMa HCTOURHKOM NHTAKHA GWAN ranaktosa, AaKTo3a runEtiepng: 1 5. T Grodzicker, R Arditti, H.Eisen Proc Nal Acad. Sci USA
"uenl:’;::l::é ;:o KpHBbLI€ pocTra dampui HA rajaKkTo3e W JaKTole | 1972.6‘6% 3V6161.:e S. Alexander, M. Powers. Proc. Nat. Acad. Sci. USA,
PaKTep, uTo H KpHBas pocTa Ha cpene, conepxamed © 1973, 70, 471.
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MEXAHW3MBI PETYJISUMH PASBHTHS BAKTEPHAZLHBIX NONYASUMA 1977

H. A. COKOJIOBA

CPABHHUTEJIbHOE U3YYEHHE PASBHTHS
NONYJSAUNH ESCHERICHIA COLI M-17
HA ATAPH30BAHHBIX NOJIHBIX W MHHHMAJIbHOR
NMUTATEJABHBIX CPEJIAX

B nocJeaHee BpeMs NOBBICHACH HHTEpEC uceaenosarenei [1—3]
K H3yYeHHIO Pa3BHTHA GaKTepHAAbHLIX NOMY ALK B NAOTHBIX nuTa-
TeAbHbIX Cpeaax.

[lpn M3yueHHH JHHAMHKH pocTa E. coli (mramm M-17) na pas-
JHYHBIX MATATEAbHBIX CPeAax B paweii AM60paTOPHH ObiNO YCTAHOB:
JIeHO, 4TO NpH COOJNIOACHHH OHHAKOBLIX yCAOBHil KyJAbTHBHPOBAHHA
pasmepbl KONOHHI H KOJHYECTBO KJAETOK B HHX B onpefeJennuie cpo-
KH Pa3BHTHA 3HAUHTEJbHO papbipylor. H3BecTHo TaKKe, 4TO CKO-
pOCTb pa3MHOKEHHA MHKPOOPraHH3MOB 3aBHCHT OT psija necneunda-
yeckux (akTopos, TAKHX, KaK (H3HOJIOrHUECKOE COCTORHHE MHKPO-
60B, NJOTHOCTL 3aceBa, cOCTaB nurateabhoi cpeas u ap. [4]. Jlaxe
He6oAblIHe HX KONeOAHHS BAHAIOT HA AMHAMHKY pa3puTHs Oaxte-
pHAJAbLHBIX KOJIOHHIL.

Hawmu nposeiena cepus SKCTIEPHMEHTOB C 1eIblO H3YYeHHs AHHA-
MHKH pocTa GakTepHajbHBIX KONOHHH HA MSCO-TIENTOHHOM arape
(MITA), cenekTHBHO# cpeae Jua0 H MHHHMAJAbHOM CHHTETHYECKOH

cpene M-9.
B nepsuix onuTax onpeesJH pasmeph GaKTepHaNbHBIX KOJO-
H JKH3HECNOCOOHLIX ocobeit na 1, 2, 3, S, 7,

9, 12, 16-e cyTKH pocTa. [pon3soAcTBeHHbI HeKOJNHIHHOTeH bl
wramwm E. coli M-17 3acepaiH Ha arapu3oBaHibie cpean B KOHILeHT-
paimu, A0CTATOUHON AAA QIOAYYEHHs H30AHPOBAHHLIX KoaoHH#A, ¢
| mAoTHOCTbIO He Bume 20 Ha HAlIKy [lerpn. Bupammpanne npo-
u3soauan npn 37°C B TedEHHE 16 aneil. [Jas npeioTBpallleHHs Bbi-
CHIXaHHS YAUIKH NOMellaaHch BO paaHylo Kamepy. Jlnamerp KoJo-
HHil H3MepAIH OKYJSip-MHKPOMETPOM B MHKpOCKOMe MBC-2, 3artem
HX BhIpe3aJH ¢ arapom cycneHanposaii B 4,5 M2 HHIHOAOTHYECKO"
ro pacrsopa [5]. Eo KajIofl MoJYueHHol H3 KOJOHHH CYCNeH3HH
- onpejieAsi N KOHUEHTPAUHIO MHKPOOPraHH3MOB METOLOM npAMOro
noacyera B Kamepe I'opsiesa H paccqmunann KOJHYeCTBO KJETOK

B xoaounu. Jlas mojacuera KOJHuecTBa JH3HecnocoOHbIX ocobei
ape/leHHA BhiCeBaaH Ha yamku [letpn

06pasibi B ACCATHKPATHOM Pa
co cpenoit dnno. OnuiTH Ay6AHpOBAIH. PesyabTaThi HCCACAOBAHHSA
rpaduueckn naobpaxens Ha pHCYHKE.

HHil, KOAHYECTBO KJACTOK

77




B pesyabtate nposepe
HecaenoBanuit OblAM  BhisK

H3MEHEHHS BeJHYHHBI ¢
no Mepe HX pPOCTa H PasBHTHY
[MosiBasisich Ha noaepxu‘:)cn
Abl B BHAE MEJKHX, HHOTAA efisa
3aMETHBIX HEBOOPYKCHHHIM Iag-
3oM ToueK, K 16-My aAmio poera
KOJIOHHH NPEBPallaIHCh B OYels
Kpynubie, AHAMETp
gpu&lmxa.ncn K 6 Mu ua

10 1 210 10 xm 1 Gosee Ha
Aax MIIA u M9, o

HAAH3 JHHAMHKH DA3BHTHT

koaouuit na MITA u M-9 noka-
3aj, 4TO A0 5-TO AHA pasMepu
YBEJHYHBAIOTCA COOT
Ha 1; 1,3; 1,7; 2,4 um, na 7§

ML)

YT EEN

0,4 MM, B TO BpeMs KaK Ha cpeae
duao ormevena CcTaGHAH3AWNR
pocTa KOJMOHHI. 3aTeM HHTEHCHE-

anametpa koaonnit wa MITA m
M-9 samerHo cuHu3Haach, B
Jee No3jHHe CPOKH NMPH BHIC
NJAOTHOCTH 3aceBa KOJOHHH,
Basich C COCEJHHMH, NPOAOMNK:
au yseanuusatbes. [lpu pe
nocese g;:e.ubnue uo.rlouull
THraau 6oabuwnx pasmepos (18—
2018:). Yero He HaGMoOAANOCH NPH POCTE HA cpeje Sfmo. g &
plt poc':ou pPasMepoB Ko COOTBETCTBEHHO M3MEHSI0Ch B KO-
neooambm HHX KAeTOK. OGHapyXena cyliecTBennas pasnnna Mexay
gmescons M KOJHYECTBOM KJETOK M CPaBHHTEJIbHO GbicTphiM YBEAH
Mmmncauﬂplim B |—2-e CyTKH npu Ky bTHBHPOBAHHH HA
RROTRAEX CPERAL. 910 0co6eHRO 3aMeTHO nmpH Pa3BHTHH HA CPEAE
MeHee BHIPAXKEHO HAa MOJHBIX Cpejax. YuHTHIBasi, 4TO €

KOCTb> KOJMOHHI SBASETCH NPOHIBOAHKIM OT ee JAHaMeTpa H BhIC
:::n: cl:g:moaoxl'rb. 4TO Ha JaHHOM 3Tane nuxpwgax 1o
Pl: snnmu‘ 6bl pacnaacTeiBasich Ha NOBEPXHOCTH CPeAbl.

-“cnubm:yntypu E. coli ma cpene 3upo xapakTepH:
(65 xann) TOABEMOM YHCAGHHOCTH monyasuuii na 2-e¢ CyTK
e ’“gu. H OTHOCHTEALHO MOCTOAHHBIM KOJAHYECTBOM H TMPOIes

vou nannume HEX Ocobefi B nocaenyiomue 16 nuedr. INoaydes:
TIO3BOASIOT CAeAaTh BHBOJ, 4TO pasBHTHE KOJOHHI

Cc
nwle JHIO CACPKHBACTCH BelllecTBAMH, 06YCAOBAHBAIOWIHMH

JlusaMuka  pasBuTHA bHBX
xoaouudt E.coli (wramm M-17) ma pas-
JAHYHBIX MHTaTeJbHHIX Cpejax:
lA—MI'IA; b —cpeaa Smpo: B-—-M-9;
— KOAMYECTBO KAeTOK, Mapd; 1l — amamerp,
Y lll-unnma -*-Mu 0co-

onpesie/ieHHbe  3aKOHOMepHoeTy

CYTKH HX AHaMeTp BO3pacran Q

HOCTb eXKeAHeBHOro mpHpocTa §

“ 4
§

p |
Yy

o

~ pueuoctb cpeanl. Ha Goaee mosmumx sranax maGmonenns (x 25-w
3 M) OTMEYEeHO MNOABJEeHHe BTOPHYHLIX KONOHHH, OYeBHAHO, MY-
~ qanTHBIX QopM, GopMHPYIOLHXCA B npolecce pocTa B Buae COCOYKOB
pa cTapofl KOJIOHHH.
[lpn pasBHTHH Ha MITA eBsipaxennbifi NoABLEM YHCACHHOCTH MO~
myASIHI LOCTHrA€TCH K 12-my ano0. Ha nporskenun aanuoro nepuo-
ra HaGa0Aa/10Ch MOCTENEHHOe YBeAHYEHHE, CMeHslouleecs
3aTeM HE3HAUHTEALHLIM CHIDKEHHEM OoOulero KoaHiecTsa KJeTOK.
"3 pucyHKa BHJ/IHO, YTO KpHBas, COOTBETCTBYIOLLAA NPOUEHTY MH3HE-
 enocoObIX Ocobefi, HMeeT BoAHOOGpasmufi xapakrep. Ouesiino,
MEKCHMYMBl KOJHYECTBA XKHBBHIX ocobeft na 7-it u 12-it nenp passu-
THS COBNAAIOT C MAKCHMYMAMH OGIIEro KOIHYECTBa KACTOK (CM. pH-
CYHOK) .

Jlas cpeasi M-9 xapakTepHO NepBOHAYAALHOE 3aMELNEHHE TeM-
[I0B PA3MHOXKEHHS NONYAAILMH B TEUEHHE NEPBHIX ABYX CYTOK, 3 3aTEM
GuicTpoe yBe HuenHe K 7—9-My JHAM, 9TO COBNaAaeT C yBeJIHYCHHEM
NpOLeHTA JKHi3HecrocoOubix ocoGedi. Ha ocraibiux sranax passit-
THS KOJOHHIl OTMeuaercsi BOAHOOGPAsHbIil XapaKTep HIMEHEHHA KO-
ANYECTBA KJAETOK (CM. pHCYHOK, B).

[Moayuennbie HAMH Pe3YALTATH MOrYT OKa3aThCs NOJEIHBIMU s
H3YYeHHs reTeporeHHOCTH GaKTepHaAbHLX NONYAAIUHA MO aHANM3N-
pyeMbiM TNpH3HAKAM H NPH MPOBEACHHH KJAOHAbHO-CEAeKIUHOHHBIX
HeCAeN0BaHHi.
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AKAZIEMHSI HAVK CCCP - YPAJILCKHA  HAVYHbBIA LLEHTP

PAIBUTHSA BAKTEPHAJIbHBIX NnonyJasiuum 1977

MEXAHHU3MBI PE ryasiunu

pge. 1. TipuHuMNMAIbHAR  CXema
" npubopa:

— npwewnnl  cocya: 7 — suxozuol
o . § — cnyekuolt kpan: 4, 10, 13,
k:’:.,wu. GuabTPH; § — memGpana;

n Kamepa; 7 —lon-, L, 8 —
pepxHee CMOTpOBOE CTEKN0; 9 — MHKDO-
cxon, coeAMHeRHMA ¢ GoTOANNAPATOM HAK
KunoKa f; 11— xomnpeccop; [2—

cocya: 14 — snyckuoft xpan;
|6 — BMNYCKH Kpan: 17 — Kaneas-
piua; /8 — MUAKOCTHAN nl?t; 19—
ANXHEe CMOTPOBOC crexno; 20 — ocee-
THTEAL,

p. A MUWEHHYHOB, B. 1. WEXOBUOB, I'. A. TAJIIMHH,
B. K. KOPOJIEB, A. H. JEBEJAHHCKHA

NPUBOP s JJIHTEJIBHOTO YNPABJSEMOTO
BbIPALLHBAHHS BAKTEPHAJIbHBIX KOJIOHHA

OcHoBO# npHOOpPa ABAAETCA 3AMKHYTas EMKOCTh (6okc pasbem-
HOrO THNA), pas’jiejieHHas Mo ropH3OHTa CheMHOM noaynpoHHuUae-
MOft MeMGpaHOfl 5; BEpXHss W HHKHSAS NOBEPXHOCTH 6GoKca OrpaHu-
yeHb CTEKASHHBIMH cTenkamn 8, 19. 3aceBHONl MaTepHa) HAHOCHTCH
CTepPHABHO Ha MOBEPXHOCTH meMOpanbi. CHcTeMa NMHTAHHS BKAIOUACT
eMKocTb /2, M3 KOTOPO# Yepe3 A03upyloliee ycrpoiictBo (kpam ¢ pe-
| [yAHpYeMbIM MPOCBETOM, KaneabHHIl HAH NEePHCTAJbTHYECKHH
Hacoc) MHTaTeAbHAs CpeAa MOCTynaer noi memGpany 5 B HHXKHEE
orTaeaenne Gokca /8 W BmTeKaer B npuemunit cocya . 310 no3so-
ASIeT MOJAEJAHpOBaTh KakK OTHeMHOAOAMBHOM, TaK W MPOTOUHbIA THN
Ky/JAbTHBHPOBAHHA. Jlas co3aanus cBOGOAHOrO TOKA cHCTEMA MHTa-
HHS pasrepMeTH3HpOBaHa, ee CTEPHABHOCTb MOMIEPKHBACTCA BaT-
£ nwmu duavTpamu 2, 13, 15 na sxofe u suxone. Cucrema TpaHcnopTa
KHcaopoaa opopMieHa  BTOPHIM KOHTYpOM, TNOC/AEA0BAaTEAbHO
 BKJIOYAIOILHAM peryanpyembii MHKPOKOMMNpeccop 11, crepransyionni
duabtp 10, naameMGpanKylo yacTh Kamepbi 6, BHXOAHOE OTBEPCTHE
€O CTepHIH3YIOUIHM smlbﬂ)Ol 4. Cucrema aspaiuu JomycKaer pe-

WccaepoBanns passuTis GakTepHil Ha NJIOTHBIX Cpeax NoKasai ryampyemyio nojady Bo3ayxa, rasos H ONpeAeAEHHOr0 COCTaBa CMe-
n p % cefl, T. e. npeaycMaTpupaer aspobuoe M anaspobHOe BHPALLHBAHHE.

YHHBEPCAAbHOCTb METOAa NPHMEHHTEJAbHO K GoabuMHCTBY Oakre-

pHAJALHBIX BHAOB H onnoapei:lenno BHISIBHJH, Ka3aJ10Ch 6u¥ Henpeo- & Bce cHcTeMb KOMNAaKTHO coGpaibi ia cTrgﬁ:g :.:;e:::::,,::: I;,t
AONHMBIE ]S HEeNnpepuBHOTO KyJbTHBHPOBAHHS OrpaHHueHHsd, CBA- | KaK B aBTOKJAB, TAK H B TepMOCTar THNA i mow HIGPAHHAX TEM-
3anHMe ¢ GHCTPOA OCTAHOBKOA POCTa NOMYASIHH B pesyabrate A0- [ RIS BOUPOC crepRaN3aILAH 1 POCTA GAKTEP I LD o cxom-
KAIbHOTO HCTOUCHHS NHTATEABHMX KOMNOHEHTOB, Hakomaemus M NePATYPHBE pexumax. B KoMnaexT npiGopa BECASS CTeP

6OKca Ha ero CTOJHKe
JHMHTHPYIOUHX ayTOMETa60IHTOB H H3IMEHeHHS (H3IHKO-XHMHUECKHX ueckuii mukpockon MCCO ¢ pasMelilCHHEN 5
napameTpoB cpeam oGutamus. YacTb STHX nq[’)enﬂ'rc'muﬁ moxer J§ A4 RaGaionenus H JIOKYMEHTHpOBAHHS pasBHTH KOJOHHIl B MPOXO

ame
6biTh NpPeofoNeHa NpHMEHEHHEM NJAEHYATOro Ky bTHBHPOBAHHS 6aK- AsilleM W majaiouiem cBeTe. [Npumenenne 9JEKTPHUECKHX KHHOKaMep

it xouctpyxumn A. Jle-
TepHil, B OCHOBE KOTOPOro JIEXKHT BO3MOXKHOCTb 6 Jb* ¢ ueiitpadepHbiM ycTpOAcTBOM OpHrHHAJbHO -
HBIX KOJIOHHH HA MOJYNPOHHIAEMBIX MeMOpanax. R Gemmickoro 1 A. CuporenKxo ' aaet BO3MOKHOCT KHHOJOKYMEHTHPO

Hamu ckonctpynposan npuGop (puc. 1) aas aaureapHoro yu- BaTth poct GakTepHaJIbHOM :oaonur ¢ no'c‘g:gigl:l:a;_ Pﬂ[);f.w“po
PaBASEMOro POcTa H3OAHPOBAHHMX GaKTepHaJbHBIX KOJNOHHHA HA BaHHeM NJEHOK Ha annapare «G-1 ’:up: B ACTBCHHORO LITAMMA
IeHKe NPH OTLEMHOAOAMBHOM H NPOTOYHOM NOCTYIICHHH KHAKHX - B npnope KyabTHBUPOBAAI KIS IO somanmen noANO
nurateabhuix cped. [lpeanaraemas ycranoBKa OTHOCHTCS K 3aMKHY® E. coli M-17 na ueanodanosoii nACHK

THIM HENpepbLBHLIM CHCTEMAaM KyJAbTHBHPOBAHHSI C BhipallHBaHHEM {or 13 mmatpa. 1974 £ SHREEE e
MHKPOOPraHH3MOB B HHTepdase XKHAKOCTb — ras.
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Paspa6oTKa MeTOJ0B YyNpaBACHHS paspuTHeM OGaKTepHAJIbHBLIX
nonyasiiii ABASETCH OAHOM M3 aKTyaJbHbIX 3aaay obuen u npo-
spiaennofl Mukpo6uoaoruu. [lo cux nop BO3MOKHOCTH HCCJAEA0Ba-
TeJeft OrpaHHYHBAJIHCh B OCHOBHOM MOJle/IHpOBAHHEM Pa3BHTHA Gak-
TepHaAbHBIX NONYAAWHI B AKHAKHX nurateabuuix cpeaax. Onnako
WHTeHCHBHOE Pa3BHTHE MHKPOGHONOTHYECKHX npou3BOACTB Tpebyer
3amMens NpOGHPOUHOro, (JIaKOHHOrO, MaTPAUHOro BbipalIHBAHHA
GaKTepHaAbHBLIX KOJOHHI KPYNHOOGHEMHBIM H MPOTOYHBIM  KyJIbTH-
BHPOBAHHEM, CTAHAAPTHIAWHH NHTATEALHLIX CpeA H HX KOMIOHEHTOB,
BHEAPEHHs CHHTETHYECKHX KOHTPOAHPYEMBIX cpeA, CeaeKIHH mpo-
MBILJEHHBIX WTAMMOB, ONTHMH3AWHH QHIHKO-XHMHUECKHX yCAOBHA
KYAbTHBHPOBAHHS, PACKPHITHA ocoGenHoCTell BupaulHBanus Gakre-
puit [1, 2]. Buino Gbl HeBepHO YTBEpPAKAATh, HTO Ky/JbTHBHpOBaHHE
GakTepHil B XHAKHX Cpelax HCYeprnajno CBOH BO3MOXKHOCTH, HO 3T0
He eJWHCTBeHHOEe HanpapjeHHe AJAA MOHCKa. [NepcneKkTHBHO MoOJe-
AHPOBaHHE KOJOHHAABHOrO POCTA HA NJAOTHBIX NHTATEALHBIX cpe-
Aax.

' Vaocrosepenne Ne
~ YHU AH CCCP.

E-¢ 3axas 335




cpeanl — MACO-NENTOHHOrO
6yavona. [lpn sacese ea-
HHYHBIX KJETOK Ha UeHTp
memMOpaHbl BHAHMAs KOJO-
uust  QpopmupoBasach Ha
pTOpHEe CYTKH HAGMIONCHHA
¢ MOCJAEAYIOUHM <«Teppaco-
BHAHBIM» NepHPEepHUECKHM
pocrom (puc. 2). K 12—
15-My AHIO ONBITA ee Jua-
metp aocturaa 7—8 ca
(puc. 3). Ilpn paccmotpe-
HHH KOJOHHH YyAaJ0Chb Bbl-
SIBHTH KpaeBble YYacTKH He-
paBHOMEPHOTO POCTa C H3-
meHenHoit KoHdurypauued,
4TO, BEPOATHO, CBHAETEALCTBYET O BOSHHKHODEHHH B cocrase mnomy-
JSIAA MYTAHTHBIX BAPHAHTOB C H3MeHeHHOMl CKOpPOCTbIO pocTa.
BuipaxenHoe BAHSHHE CKOPOCTH oGHOBJACHHS Cpe/ibl NoA MeMO6pa-
HOM Ha GHICTPOTY pocTa GakTtepuil OTKPHIBAET BOSMOXKHOCTH ynpas-
JeHHsi Pa3BHTHEM KOJOHHAJIbHON MONYJASWHH TAKHM TyTEM HJIH BBe-
JIeHHEeM B Cpeay cheuHaib-
ueix aoGasok. Ectb ocHo-
BaHHA nNoJarath, 4TO ONMH-
cuBaembift nmpubop nNO3BO-
JauT: 1) u3yvarh TeoperHue-
CKH HEeorpaHHYeHHbi pocT
KOJOHHAJbHOM NONMYASIHH
fpH peryasipHoM mocTymnJe-
HHH CBeXKefl NHTaTeAbHOMN
CpeAbl, YAacTHYHOM YAaJje-
HHH ayToMeTaboJHTOB H
aspaiui, T. €. B I0CTaTOYHO
ONTHMAJbHBIX H CTaOHJbL-
HEIX YCJAOBHAX; 2) ympas-
AT PasBHTHEM KOJOHH-
aJbHOM MONYJANHA 3a cYeTr
KOJHYECTBEHHBIX H KauecT-
BEHHLIX H3MeHeHHil rasoBoi
¢assl, BBOAHMOM NHTATENDb-
Hoft cpeasl, BHeceHHs 106a-
BOK, CTHMYJAHPYIOUHX HJAH
OrpaHHYHBAIONIHX Pa3BHTHE
nonyJAsumH; 3) NMPOCAEAHTH
npouecc GopMHPOBAHHS re-
TeporeHHONM KOJOHHAJILHON
NnonyJAsUHH H3 TNepBOHA-
YaJbHO OAHOPOAHBIX KJje-
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Puc. 2. «Teppacosuanas» Kpaesas
sona xoaouun E.coli.

Puc. 3. Koaowns E.coli wepesj 15 auel
KyJAbTHBHPOBaHHsA B npuGope.

p OOBIYHBIX YCJOBHSAX W NPH BBEJCHHH B WHPKYAHPYIOULYIO MO
weMOpaHoil Cpely MYTareHos; 4) M3yyaTh TOHKHE MeXaHH3MBl AH(-

HIMALAH H CTIEIHAAH3AUNE KACTOK KOJOHHH NPH ONTHMAJIbHLX
yCAOBHAX 1 ceJeKTHBHBIX BO3JCHCTBHAX.
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& qawkn [TeTpn na cpery
Suno. Ioacuer BbpOC-
- Sux KOJOHHA TPOBOAH-
am uepes 18—20 4 HHKY-
. gupopanusi 1pH

'up&o.nouuu, pacTyune
" Ha MACO-ENTOHHOM ara-
pe wHKyGHpOBaaH NOA

§ fourporem  16-muanH-
- BBX  KHHOKamep,

MeTpo

".60‘ranun|x B pexume
pefitpadeprofl  CHEMEKH.
Cpemky Beau B npoxo-
aaulem ceete, B OAHOM
wacmraGe. [To sapepiue-

AKAJIEMMSL HAVK cCCP - YPAJIBCKHA HAYYHBIA  LEHTP

MEXAHH3MBI PErYJSIUHH PA3BHTHSA BAKTEPHANBHBIX nonyasiuum 1977

A. M. JEBEAHHCKHA, H. A. COKOJIOBA,
B. Il. WEXOBLOB

HCNOJIb30BAHHE ®OTOMETPHYECKOTIO METOJIA
B KOMMJEKCHOM AHAJIH3E PA3BHTHA
BAKTEPHAJIbHBIX KOJIOHHHA

OntHueckas {JAOTHOCTD GaKkrepHaabHOA KOJOHWH 3ABHCHT OT
pana daxropos ', OCHOBHLIMH H3 KOTOpBIX SABASIOTCA BHOBas NpH-
HaLAeKHOCTh MHKPOOPraHM3Ma, BO3ACT NOMyJsliH M yCAOBHA
KyabTHBHpoBaus. CTaHAapTH3AUHA yCAOBHil PasBHTHA KyabTYp Mo-
3BOASiET NOAYYHTb (DOTOMETPHYECKYI0 3amHch H3yuaeMoil CTpyKTy-
hu, Hecymyio B cebe mHpopmaiuio 0 nepedncaeHHuX (akTopax.

akonsenne GAKTHYECKOrO MaTepHala M ero CHCTEMaTH3allid no-
3BOASIOT MPOBECTH MAIHHHBIA aHAAK3 ACHCHTOTPIMM J7 onpeje-
JeHHst BO3PACTa KOJOHHH, CKOPOCTH pOCTa, BHAA KyJAbTHBHPYEMOro
MHKPOOPraHuiMa, T. €. Ha KayecTBeHHO HOBOfl OCHOBE peajan30BaThL
BO3MOKHOCTb MACHTHQHKAIMN GaKTepHil.

Lleas wacrosmiedr paGors — AaabHefmasn paspaGoTka ¢oro-
METPHUECKOrO MeToja H3y4eHus CTPYKTYpHO#l opraHusauuu GaKre-
pHAJbHLIX KOJOHRI B KOMTJeKce ¢ KAACCHUECKHMH npHeMaMH MH-
KPOGHOJOTHH.

MeHeHHs 1O JAMaMeTpy

B KOMNJAeKT npubopa.

(puc. 1), 3ate

nocaeayouine — Ha 0,
cpeanero pasmepa 11,3
MATEPHAJI H METOJLbl HCCJAEAOBAHHSA MaJieH, 4To, OYeBHAHO,

By/IbOHHYI0 KyAbTYpY HeKoamumHOrenoro wramma E. coli M-17 - . Tapaaaeabo yBed

3aCeBaJH HA YAWIKH C MSCO-TIeNTOHHHIM arapoM B KOHUEHTPalHH,
PACCYHTAHHOM Ha NOJYy4YeHHe H30JHPOBAHHBIX KOJMOHHII, M HHKYOH-
posaan npu 37°C B Teuenue 16 qmedt. Ha 1,2, 3,5, 7,9, 12 n 16-¢
CYTKH H3MEPAJH JAHAMETP KOJAOHHH, MOACYATHBAIH B HHX KOAMYE: 7
CTBO KJETOK, NPOLEHT xu3necnocobuux ocobefi. [Tpu noacuere KOAH- y
yecTBa KAETOK OTAeAbHYIO KOJOHHIO BHPE3aJH BMECTe ¢ KyCOUKOM
arapa W B TeueHHe OJAHON MHHYTH FOMOreHH3HPOBAJH B MHKPOH3-
meapuntese PT-2 B ussectHoM oGbeme (PH3IHONOrHYECKOro pacTBo- b
a, MOCAe 4Yero KOHIEHTPAUHI0 KJAETOK MOACYHTHBAAH B Kamepe

opsiesa. [lisi onpejeieHHs KOJHYECTBA MKH3HECNOCOGHBIX KJeTOK k:
FOTOBHAN NECATHKpaTHOe passencnue ob6pasuos u 0,1 ma sacepain

I'P.A MNuennunos, H. A Coxkoaona, A U JNleG6eannckuf. IMo-
NYAAUHOHHAR TeHeTHKA MHK raunamos. T mty?' 3KOJOTHH ; 3
n xusornsix YHLL AH CCCP, Ceepanosck, l%f&.nlnﬂs.c.&. per
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we KoJaHuecTBa Kusnec

HyeHue B HHX KOJIH

Ki mocae 3acesa B Ko
K 12-my amio poctd —_ 81,9 Mapa., mocae Hero

!
"1 I )i}
o-n{
747%
51%
wiey /S 7
-
14101101 I_J'/
2 # 10 %

Bpema, cymxy

Puc. 1. JiunaMuka passuTis KOJORMH E .coli
Ha naorsoft nurateasuoll cpeae:

HMH ONbITA nposiBAeH- J— auamerp Konouun, ax; I/ — KOAUNCCTBO KACTOK,
KuHOMJAEHKY (oTo-
ppoBajn Ha nef-
COBCKOM MHKPODOTOMETPE «G-1l» npH TOYEYHOM OTKPHITHH e .

WeHTAUHs NJEHKH N0 OTHOWEHHIO K HanpaBJeHHio ABHAKEHHA
peAMeTHOro CTOAHKA Guaa MOCTORHHOM. JleHCHTOMETpHYECKHE H3-

Mapd; 1 11— xoansecTso xusnecnocobumx ocobelt, %.

doTorpaduyeckoro n306pamenns KOJOHMH

pupoBaAH rpauueckn Ha JenTe MOTEHIHOMETPa, BXOAAUIETO

PE3YALTATHI H HX OBCYXKNEHHE
7-e CYTKH
ojiee aKTHBHBI POCT Kononuit maGaoaancs Ha
D M OH 3aue‘:wulca. Pasmepsl KOJAOHH#A OTKJIOHAAHCH

—04 MM, B
HaueHHs B nepswe TpoOe CyTOK Ha 0,2—0, .
B e 6—-0.';’ ux. B xonne onwra no JAOCTHAKEHHH

um pasbpoc BeaHunH KoanoHKA Gui MAKCH-

CBHAETEbCTBYET O {HeOAHOPOAHOCTH NOMYyAs-
WWHH NO TeMNaM PasMHOKEHHS.

HYeHHIO pa3MepoB KOAOHHH NPONCXOANA0
yecTBa MHKPOOPramu3MOoB. Ecan uepes cyT-

obeft, TO
aCUHTHIBAAOCh 304 MJH. OC :
oy . oTllE‘laJlOCI: CHHXKeE-

naaxa cTabuAn3alns TeM-

¢ 7_9'e C KH Ha

,":.n:‘;,g':o:‘g:',_ﬂgfm nep.y;n MOXHO oxapaxteg‘usoaau KaK

Aar-pasy Mexay MOMEHTOM npexpaulelis iy ucK' [locae Aaar-

KACTOK M BO30GHOBJ]EHHEM poc;'ame
wopa ofuiee KOJAWUECTBO

mecjnlm a0 9—12-x cyToK pasuTis, 3aTEM c"”:-::c:'npouemnou
Wsmenenns Koanuecrsd mnecnocoGnux“?o

R e np::c:llﬂwb - 'm:ux‘c)nuxenueu. Hauunas ¢

:?5:; i,,e, ‘;,olc?r: &Toul ofuiee KOAHUECTBO KJeTOK cTano 6oab-

X.

OJHOro THNA

cTOMYMBBIX KAETO
- ypni yBeJn4HBAN0CH aorapud-

ji, WMeloulefl NOLB

B ity e B PR A

W




—*-.4 -

ICLEE

-~

P i A ’:!M-;;‘;'
- - ; 4
L

VR O ST

T T e e e e

e —— — — ¢
——————— e —

M5

-_— e — 12 Wi H 0

\.!‘

N 0« Y

|

e

— — = 4
J cxd e L z ~ -~ 5
e _lgma (38

&:—.\;\ . - 'GU

Puc. 2. Jencurorpammu kosomun E. coli B pasamunue cpokn pocra.

HAanusie poromerpuyeckoro amaamusa (punc. 2) cp p

0 TOM, YTO CBETONOTJOUIEHHE KOJOHHI n( ppaa.nu)qnul:lf]?;:imyﬁﬁ*
:lmlmu HEOAWHAKOBO. 3anuch B NPOXONslleM CBeTe noanonxef:
crony;m KpHBbE, XapaKTepHBE AAs KOJAOHMIl Pas/iMuHOTO BO3PA-
a. B paHuHe CPOKH BHICOTa KPHBOH MaKCHMaJjbHa, HEPOBHOCTH ee
grg::;:oﬁ qz:cru OTPaXKAIOT MHOTOYHC/AEHHBIE Nepenansl MAOTHO-
WAGOLATC ¥ 8 HevAne, X B Kouke sanach S pa oo
anucu. dta g

mmn:ﬂ AJS nepHOAA MapanAeAbHOro yneauqeu?::p::m::onl:
i ) eTOK H xuﬁnm:xmoco%%ﬁ. Ilpun ymenbmenns
HYECTBA XKH3HECNocob HX OGUIEro uncJaa JACHCHTO:
gmnu o:::mn !uonum, TepsieT XapaKTepHHe AIA lrlleplon'f
noromnomuma ‘pmmuocn ouepranns. Mcuesnosenne nenTpadb-
e e eTCA YNJOUIEHHEM KOJNOHHH B pe-
e A Anamerpa, a cTHpanHe GOKOBBIX NOAB-
uloxmemu . pe:yp::: MeTaGoanTOB, CAEPKHBAIOUIHX PA3-
. ,';_0"9 TOK, . aTe Yero KOJIOHHS pacnjacThiBaeTcd
aKuM i
wzdp:‘m. u&ll'rep ACHCHTOrPAMMBI KOMOHM/ OTpaXaer
s pma mmuwocm. HPOpMaUHOHHYI0 eMKOCTD
eu:m CUINPHTL NyTeM NpHMeHEeHHs ApYrHx cnoco6oB

aem
AMYHBX Y9acTKOB WO::"‘PI 3, B YAaCTHOCTH CBETOBHIX BOJH Pas-

AKAJIEMHSI HAYK CCCP - VYPAJIbCKMA HAVYHBIA LIEEHTP
MEXAHM3MB PETY/ISILMH PASBHTHS BAKTEPHAJIbHBIX MOMYJSUMA 1977

C. A. NEYEPKHHA, I'. H. IOBHMOBA

FETEPOTEHHOCH NONYJSAUHH PHKKETCHA
NMPOBAYEKA W EE CEJIEKLLWHOHHBIA AHAJIH3

leHeTHKa H reHeTHUYecKHe peKoMOHHAUHH pPasHOOOPa3HHX BH-
JI0B PHKKETCHH — MOKa MajJoH3yueHHas 00JacTb PHKKETCHOJIOTHH.
B mayunofi JuTepaType BCTPEYAlOTCS EAMHHYHME YKasaHusi O BO3-
MOKHOM OOMeHe reHeTHYeCKHM MaTepHaJOM MeXAY PHKKETCHAbHbI-
mu kaerkamu. Tak, [lpafic u ap. [1] na6moaaan tpancdopmaunio
puxkercuit [Ipoauexka B pukkercun Mysepa npH COBMECTHOM 3apa-
xennn umu Mopekux csuiok. O. C. T'yauma [2], uayuas cTpykrypy
pukkercuil, oOHapyXHa Ha SAEKTPOHHOMHKpOpOTOrpaMMax sisje-
HHSI, CXO/HbE ¢ KOHblorauuei pHKKercHil INposaueka. Onnaxo mMui
He BCTPETHAH APYrHX Palor, MOCBAUIEHHBIX SKCMEPHMEHTaJbHOMY
BOCNPOH3BE/IEHHIO IeHeTHYECKHX pexoMGunanmit y pukkercuit. 310
OGbACHAETCS OTCYTCTBHEM KJOHOB PHKKETCHHl C ONpefe’ieHHhMH H
cTaGuabHLIMH MapKkepami. Buijenenne Xe MapKHPOBAHHHX KJIOHOB
SaBHCHT OT AHAJM3a TeTePOreHHOCTH TOM WJM HHOA moMyJsiilHH
PHKKeTCHil H BO3MOXHOM CeJeKUHH TaKHX KJOHOB, cBoficTBa KOTO-
PHIX YETKO MPOSBAsAHCh Gbi HA PasHHIX GHONOTHYECKHX CHCTEMAX,
HCNIOAb3YeMBIX B SKCIIEPHMEHTaJIbHOM PHKKETCHOJIOrHH.

Wmeercss paa paGor, CBHAETEJABCTBYIOUHX O MECTpoTe mormy./s-
umit pasusix BA0B pukkercuil. B. A. lennx [3], ncnoansys mero-
AHKY NpefeAbHHX paspejenii AAs OUEHKH HEOAHOPOAHOCTH KyJb-
Typ pukkercuii Bepuera, nokasana, 4To nomyAsuni COAEPHKHT Kaer-
KH BHCOKOHH(EKIHORHNE AJf KyPHHHX SMGpHOHOB M MaJonaro-
reHHBe AAs Aa6opaTopHbX KHBOTHLIX. [Ipn H3yueniH BaKUMHHOrO
mramma E puxkercuit ITposauexa [4,5] oGmapyxeHo, 4TO Hapsiy
¢ anaTOreHHHMH PHKKeTCHSIMH WITAMM COAEPKHT BAPHAHTH KAETOK,
o6aajalomuX CTOMKOA BHPYJEHTHOCTLIO AAA Geanlx Mbiedl u MOp-
CKHX CBHHOK. YKa3aHHBE BADHAHTH PHKKETCHH noJyueHbl ceJIeKIHO-
HupoBanHeM cy6naccaxed na MaJOBOCTIPHHMUYHBbLIX K PHKKETCHAM
INposaueka Geabix MbIIIAX. SxcnepuMenTH Oblan NpOBEACHH Ha
GecropoAHBIX Ja60paTOPHEIX KHBOTHEIX, 3 TaKXKe KypHHBIX 3MOpHO-
HaXx.
Ecan oneHka rereporeHHOCTH nonyasuuit A1060r0 BHAA MHKPO-
G6a ma GecnopOAHBIX JKHBHIX OpraHH3IMax, o6aajalomHX pPasHLIM
FeHOTHIIOM, BCe-TAKH BO3MOXHA, XOTA M HeXeJaTeabia, TO Cenek-
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"~ B 3KcnepHMEHTax HCMOAb30BaJH OBOKY.b nkkercuit Ilpo-
L

pauéka sTajoHHOro wramma Bpeftnas, nocc:ay:gn;euuylo 3 .npno-
' @HABLHOTO COCTOAHHA M BHI3HBAIOULYI0 rHOe b 3apaXKeHHBX KypH-
HeX SMODHOHOB Ha BOCHMON JeHb, a Takxke cnocoGHyl OOHAL-
HO HAKANJMBATLCA B KJAETKAX XeaTouoro Mewxa. OBOKYJbTYpY
%unuponann B (H3HONOrHYECKOM pAacTBOpe B COOTHOWEHHH

Jlns BbifeeHHs BAPHAHTOB PHKKeTcHi, 06YCJOBJIHBAIOWMX pas-

HYIO MATOreHeTHYECKYI0 KApTHHY HHQEKIMH HACEKOMEX, OBOKYJb-

fi 6bis1a 3apaxkeHa GoAblIas NAPTHA JHUAHOK HACEKOMBIX SMH-
AepMOMeMOPaHHBIM  METOAOM. Haapuefimee wnaGaonerne Beaw
TOABKO HaJ 3apaXeHHHMH HacekoMbiMu. He Hanuslimecs KpoBH
eMHHYHBIe 0cOOH M3 cepun Buleli GbiaH yAaJeHbl. Hauunas ¢ ns-
70ro JHS MOCJAe 3apa)KeHHs, B ONLITHOM MAPTHH TUIATEALHO MPOBO-
aAnan OT6OP TOrMOWMX HACEKOMBIX, HMEIOUNX spPKO-KpacHylo Ok
packy (remoanTHYeCKas uMOuGuuns); ¢ 15-ro ans orGupasn nas-
WHX HACEKOMBIX 6e3 reMOAHTHYECKOR HMOHGHIHN 1 Yepe3 22 ans —
KuBbIX HacekoMbix. M3 wactn oTo6panHbX Bulell NOTOBHAH MAa3KH H
okpawnsaan no Pomanosckomy — I HM3a. MuKpOCKONHYECKH# ana-
A3 TNpenapaToB AaBaj NPeACTaBJEHHE O Pa3BHTHH PHKKeTCHRA B
opraHu3Me 3apaxeHHbIX HaCEKOMBIX.

Jlas oGHApYXeHHS TepMOYCTOMYHBLIX BAPHAHTOB PHKKeTCHil
HCXO/IHYIO OBOKYJbTYPY Pa3sfeiHiH Ha TPH PaBHHE NOpPIUHH, KOTO-
phie nporpesaiH B poasiHofi GaHe nmpu Temnepartypax 30, 50 u 70°C
B Tevenne 10 mun.

CeneKIHIO PHKKETCHil, YCTOHYHBHIX K yabTpaduoNeTOBHIM Y-
YaM, OCYUeCTBASAH MyTeM 06paboTKH KyJAbTYpPH puxxercnkoﬂpo-

Baueka yabTpaduONETOBHIMH AYHAMH C aaunofl Boans 255 A npn
SKCIIOZHIHK D MUK HA PACCTOSHHH OT HCTOUHHKA ayuelt (namna
BYB) 40 cx n TOAUHHE CAOH o6pabaThiBaemMoil cycneH3un 2 um

Ipn orGope aHTHOHOTHKOPE3HCTEHTHHIX BAPHAHTOB PHKKETCHH
OBOKY/IbTYPY COCAHHAJH C AOHOPCKOfl KPOBbIO, AN HA TPH NOP-
ILHH, B KOTOPbie COOTBETCTBEHHO BBOJAHIH 150, 15 » 1,5 THC. ea.
TeTpAUMKANHA Ha 5 MA KpOBH M BHIEPKHBANN B TepmocTaTe npi
37° B Tevenne | «.

[Mocae o6paboTKi OBOKYALTYPH pHKKeTcHil TeMnepaTypoil, yab
TpaHONETOBLIMH JAyqaMi H TETPAUMKAHHOM NPOHIBOJHAN 3apaxe-
'HHe cepuii «KPOAHYLHX> HACEKOMBIX JIA H3OAANMH YCTOMUHBLIX K
STHM (AKTOPaM PHKKETCHAJBHLIX KJETOK. KouTtpoab 3a pasBHTHEM
PHKKeTCH/i B OpramH3Me ONBITHHIX HACEKOMBIX OCYULECTBJSAN MH-
KPOCKONHPOBaHHeM OKpaUCHHLX TIO Pomanosckomy — um3a mas-
KOB, oOHapyXeHHEM pHKKeTcHil H ouenkoft ux MopdoJOruu.

Ha sasepuaioniemM rane SKCNEpHMEHTOR cpasHupagnch 6HOIO-
rHYecKHe CBOMCTBA CeAEKIHOHHPOBAHHLIX BAPHAHTOB PHKKETCHH
Mposaveka. [Mas sTOro onpefeasian  HHOEKUHOIHOCTH WX
ANs SMGPHOHOB, BHPY/EHTHOCTH H HMMYHOTEHHOCTb A MOPCKHX
BHHOK, TOKCHYHOCTb 1O AepPMOHEKPOTHYECKOR npoGe JKupy Ha Kpo-

JIHKax.

THBHBIA OT6Op ONpefeNeHHbX KJAOHOB B takofi cHcTeMe BecbMa 3a-
TPYAHHTENCH W MOXeT NPHBECTH K on6GOYHON XapaKTepHCTHKe
MapKepoB JaHHOro KJAOHA. CesexTHpHbill 0T60p KAOHA H OOBEKTHB-
Has OleHKA ero KayecTB BOMOXHH JHIbL TOrA3, KOriAa KJOH MH-
KPOOpraHH3Ma B Mpolecce MOCAeA0BaTEIbHLIX naccaxefi HCNHLITH-
BaeT BCeraa OAMHAKOBOe BO3JefiCTBHE HAH PEaKUHio €O CTOPOHM
MaKpoopraHuiMa, B KOTOPOM OH naccupyercsi H pasBHBAaeTCH, Ta-
KHe YCJAOBHS MOryr ObiTh CO3aHBl JHIIDL npu pabore C YHCTHIMH,
HHOPHAHHTOBLIMH JAHHHAMH JKHBOTHHIX, KYPHHBIX IMOPHOHOB HAH
HACEKOMBIX, 06/1a12I0ULMX OAHOPOAHLIM FEHOTHNOM H (QeHOTHNOM W,
CAeN0BaTebHO, OKA3BBAIOUIHX ONHOTHNHOE BJAHSHHE Ha naccupye-
Mbifi MHKPOOPraHH3M. '
lNpusenennas apryMeHTalus ABHAACH OCHOBAHHEM A5 nocra-
HOBKH CEDHH SKCNEPHMEHTOB MO OleHKe reTeporeHHOCTH nomyas-
uun pukkercuit [1poBaueka ¢ nociexyloueil ceaeKuneil KA0HOB ny-
TEM 3apaxeHus TakK Ha3biBaeMuIX « HYbHX» HACEKOMbLIX Ha 3MH-
nepmomemGpanax no meroay A. B. ITwennunosa.

MATEPHAJl M METO/Ibl HCCJENOBAHHA

«Kpoanubsi» paca HAaceKOMBIX, BHBEJCHHAS rPYNNod COTPYAHH- |
xos NTHUUBC nox pykosoacrsom A. B. ITmewuunosa [6], mo
CBOEMY NPOMCXOXKACHHIO H OHOJOrHH SBASETCA WHCTON JHHHed Ha-
ceKoMBbIX, 006analomux HeoOuYafiHO BHLICOKOH YYBCTBHTEJNLHOCTBIO
K PasHHIM BHAaM PHKKETCHHl, a TaKXKe NPEKPacCHOi CeaeKIHOHH- :
pylomeit cpeaofl, Aaloulei BO3MOXHOCTb HCKJAIOUHTbL pasHooGpas-
HOe BJWAHHE NePeHOCYHKa Ha BHIGPAHHBI KJOH PHKKETCHl H TeM
CaMbiM I0CTOBEPHO OLEHHTb MapKeps KJAOHa, oTo6paHHOro H3 NoO- ’
nyasunn. Mbl CYHTaeM, YTO YHHKaJbHas paca «KpOJHYbHX» Hace-
KOMBIX B COMETAHHH C MeTOJOM sumaepmomemGpan A. B. IMwenny-
HOBA, 3aPEKOMEHAOBABIIMM ce6fi KaK CaMuifl WyBCTBHTENbHBIH Me-
TOA MHAWKAUMH PHKKETCHH, eule He NOJAYYHJAH JOMKHOM OUEHKH cre-
I:I;:JHICTOB. KOTOpHE 3aHHMAIOTCA TeHeTHKOA MHKPOOPraHu3:

B npoBeieHHBX HAMM ONWTAX HA WHCTON JHHHH €KPOJHUBHX®
HACEKOMBIX OUEHKY MNONYJASUHH OBOKYALTYPH pHKKerchit [lposa-
YyeKa OCyUlecTBAsAH nyteM oT60pa pHKKeTCHi €O CJaelyIOUIHM
npusnakamu: 1) o6ycaoBAHBaIOUIHE Y 3apaXKEHHBLIX HACeKOMBIX
CMepTeabHHI PHKKETCHO3 C MATOTO AHA NMOCAe WHOHIHPOBAHHS €
ABJCHHAMH TreMOAHTHYeCKOA HMOnOHUMH; 2) BHI3biBaOUlHe OTXOA
swedl ¢ 15-r0 AHS nocAe 3apaenns 6e3s reMOANTHUECKON HMOHOH-
unn; 3) cnocobHble PasMHOKATHEA B KHUIEYHHKAX 3apaKeHHbIX H .
CeKOMBIX, HO He npusoasmiMe MX K rubean. Kpome toro, anaaus
nonyasunn pukkerchit [lposaueka nposoaman ¢ nosuuum cenex-
UHH M3 OBOKYJbTYPH KJETOK, YCTOHYHBLIX K NOBLIIEHHON Temnepas
TYpe, yaAbTpadHOAETOBOMY OGJYUEHHIO W AHTHOHOTHKY — TeTpalli:

KJIHHY, NPHMEHSEMOMY B NPAaKTHK
o y p e Jevenus sabGoseaHnit pHKKe

o
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PE3VJILTATH H HX OBCY)XJLEHHE

* Tposepennbie SKCTEPHMERTH noKa3ajaH, 4To HCCAelyemas OBO-
KyabTypa pukkercuit [1poatexa seopnopoana. OGHAPYKEHE PHK-
Kerchn, suswpatonune rudes 55,8 % 3apakeHHHX HACEKOMEX C Te-
MOAHTHUECKO! MMOnGHuUHeR H 349 pmeii —B NO3NHHE CPOKH Ges
reMOJHTHUCCKOA MMOHOHIEH, 8 TAKKE PHKKETCHH (9,2%), cnoco6-
Hble PasMHOXaTbCAd B HACEKOMBX, HE MPHYHHAS MM Bpela. Buije-
JeHs TepMoycTofiuHBLIE PHKKETCHH, coxpassiouue GaMomqegogyn
aktusHocTs nocae 10-MHHYTHOrO pO3/leAiCTBHA TEMNepaTyphl "
ycroituuBbie K yabTpaduoseToBOMY o6ayuenHio. ITH BapHAHTH PHK-
Ketchii 0GYCIOBHAH CMepreabHbil HKKeTCHO3 COOTBETCTBEHHO Y
7 u 18% HaceKOMBIX OMLITHLIX CepHH. Yro Kacaercsi aHTHOHOTHKO-
pesncTeHTHHIX QOpM pukkercufl, T0 3anJaHHpOBaHHbLIE ONBITH NPO-
BECTH He YAAA0Ch, TAK KaK TeTPAUHKIHH OKA3aaCA TOKCHUHBIM AAS
JHYHHOK €KPOJNHUbHX» HACEKOMBIX.

CpasinTeabHOE H3YUEHHE 6HONOrHYecKHX CBOACTB BapHaHTOB
pukkercHli nokasazno, uTO THNHYHBIE TPH3HAKH, OTBEvaioulne sra-
JOHHOMY ITAaMMY, MPHCYILH JHIIb PHKKETCHSIM, KOTOphIe cnocoGHbl
BLI3BATL Y HACEKOMBIX CMepTeAbHbl PHKKETCHOS C SABJCHHAMH re-
MOJHTHUECKOH HMOROHIMH. DTH PHKKETCHH HHQEKIHO3HB AN Ky
pHHBIX SMOPHOHOB M MOPCKHX CBHHOK, TOKCHYHBI JUISi KPOJHKOB,
HHAYUHPYIOT aHTHTEN H CTHMYJAHpYOT (opMHpOBaHHE |}
HANPSIKEHHOro TOCTHH HOro MMMyHHTETa. Y JPYrHX Bbile-
JeHHBIX BAPHAHTOB PHKKETCHH o6HapyxeHb HEKOTOpbie oco6enHo-
cr. Tak, PHKKeTCHH, BH3HBaloullne ruGeas HaceKOMBIX Ges remo-
auTHyeckofi MMONGHIEH H He JaloulHe ruGean Buwedi, He o6jajnaior
TOKCHYHOCTbIO. ITO CBOACTBO pHKKeTCHil cTaGHABHO, 160 B ueThipex
cy6naccaxax Ha KypHHBIX sMOpHOHAX W B WeECTH cepuilHBIX macca-
Jax B JerkHx GeJnX Mullefi TOKCHYHOCTb BOCCTAHOBHTL HE yaa-
J0Ch. ;

PHKKeTcHH, YCTOfuHBHE K y/AbTPaQHOJIETOBLIM JydaM, HE cMor-
/M PA3BHBATHCA B XKEJATOWHOM MellKe KypHHOro 3apoasbima, npHyeM
nHQEKIHO3HOCTD He Baja B YCAOBHSX Tpex cJenbix cy6-
naccaxefi Ha KypuHEX SMOpHOHAX. TepmocTabuabHbie PHKKETCH
Me/NeHHO HAKAMJAHBAIOTCA B OPraHu3Me Buedl Kax npi nepBHYHOM
sapamennH, TaKk W B cybnaccaxax, ofycaoBanBas ruGesb HaceKo:
MBIX TOABKO AHWb ¢ 10—12-r0 AHA nocie HHQHUHPOBAHMI. I

Takum 0GpasoM, CENEKTHBHbi aHAJIH3 OBOKYALTYD pukkercult
lposaueka, npoefeniufi myTeM HaGaiOfeHNs 32 uHdHIHpOBARHE- &
MH HACEKOMBIMH WYHCTOM JAMHHH, NOKa3aj reTeporeHHOCTb AAHHOR
nonyasuud pHkKerchil. [TonyJsums COCTOHT MpeHMYUleCTBEHHO
BHICOKONATOTEHHHX AAS HACEKOMBIX PHKKeTcHHl, KOTOphie OLHOBPE
MeHHO WH(EKIMO3HH M TOKCHYHH IS APYrHX GHOJOrHUECKHX
neaeft. MeHbuas 4acTb MONYASUKH NpeACTaBAeHa KieTkamu, 061
AQIOMEMH NOHHKEHHON NAaTOreHHOCTHIO AN Bl H MOJNHLIM O
CTBHEM TOKCHYHOCTH AAf Aa6opaTopHHX KHBOTHHIX. Hesnauw
Has 4acTb PHKKeTCHAi B monyasuuu He wHpeKuHosHa AJs KYpH

sMGpPHOHOB, HO YCTOfuMBA K yabrpaduonetoBuiM ayuam. Menbiue

BCero TePMOCTAGHABLHBIX KAETOK C MOHHKEHHBM MNOTEHIHANOM pas-
BHTHS B NEPEHOCUHKE.

H30anupoBanHbie BAPHAHTH PHKKeTCHi MOXKHO ONEHHTb KaK KJO-
Hbl CO CTAGHAbHBIMH CBOMCTBAMH, NEPeAlOUIHMHCA NOTOMCTBY, 0
yeM CBH/IETEJbCTBYET OTCYTCTBHE peBepcHH B nocJjejloBaTeabHbIX
cepHilHbIX Maccaxax. BuiesieHHbe KJAOKbB MOryT OBTh HCNOJAb30Ba-
HBl B ONBITAX NO reHeTHYECKHM pexoMGuHALHAM Y pukkercuit I1po-
payeKa.

JUTEPATYPA

—

" H. Price, H. Emerson, H. Nagel, R Blumberg, S. Tae-
er. J. Hyg., 1958, 67, 154.

. C. Ty anwma. Becrn. AMH CCCP, 1969, 10, 51.

"A. Fenunr. Tam xe, crp. 40.

"H. M. Baaaesa. Tam xe, ctp. 5.
_M.Baaaesa, B.H Huxoabckas XK. mukpoGHoa., SNHAEMHOA. H

., 1970, 8, 36.

"B. Mmwenuunos, E. T. Hockosa. Bonpocs BHPYCOJOrHH,

a2
]
o E
i
3

(XY Y
s

] —
o' o

=
=
=
»8 mTwO

1957,

[




e 4

%

AKAZIEMHSL HAVK ccep - YPAJIbCKHA HAVYHBIA ULEHTP § ° - 1e oco6eém0c1n ¢ AaHAmAadTHO-KAAMATHIECKOA XapaKTepHCTH-
L Kol 04aros. KayecTBe MAapKepoB TMPH BbiieJEHHH BHpYCa HCNOAL-
PASBHTHS BAKTEPHAJIbHBIX MONYASUMA 1977 - 30BagHCh reMarrJioTHHHpYOlLHe cao%cna 1 creneubp:u;y.l;:nmg-
ot AN Geapix Mbiuled; PH MOcaAelyloleM H3YHeHHH Bbile/eHHBIX
 ITaMMOB — HIJEKC HHBA3HBHOCTH AAs Geabix Mbiwed, cnoco6HOCTD
| K pempoayKUHH TIPH 40 n 45°C (rcty u retys) n ux nuTonaTHyeckas
~ @KTHBHOCTD.
Hayuasach BHPOPOPHOCTb TAEKIHBIX kaeutefi, coOpaHHBIX B
. aBYX AanAmadTHO-KAHMATHYECKHX NOA3OHAX, OnpeAeAioulnx SMH-
. geMHuecKHii NOTEHIHaN ofaacTh B OTHOWEHHH 3a601€BAEMOCTH
KaemensiM SHLePATHTOM (noasona 10KHOM Tafiry ¥ IWHPOKOJIHCT-
BEHHO-XBOMHBIX J1€COB).

Jlns BusBAeHHs BHpyca B KJiellax HOTIOAB30BAAH ABA TeCTa:
Guonpoby Ha Geanix Mbimax H peaxinio reMarrJioTHHaLHiL. Buo-
npoGy NpPOBOAHIH 1O o6umenpHHATON METOAHKE. Bapuant peax-
WHH reMarrAIOTHHALAH 415 HHAMKAIHA BHpYCa HeNocpeiCcTBEHHO
8 Kjemesofi B3secH ObiJl veToauyeckn paspaborad B BHPYCOJOTH-
weckoit aaGoparopun Ilepmckoro HUMUBC [8, 9]. CnocoGuocth
BHpyca K penpoAyKiliH npi NOBHIIEHHOA TeMnepaType onpeaeasan
110 Pa3HOCTH THTPOB BHpYCa B TKaHeBbIX KyAbTypax, uHKyGHpOBaH-
HBIX COOTBETCTBEHHO MNPH 37, 40 u 45°C. WUnnekc HWHBA3HBHOCTH
npeacTaBana co6oit pasHocTb aorapudmon J1/lso mpH BHYTPHMO3TO-
BOM M NMOAKOMKHOM 3apaxeHHH Mbled

LlnTonaTHyeckylo AKTHBHOCTD BHpYyca Onpeeasan mo MeTOMKe
H. Jin6ukosoit n H. Bnayexa [11].

BupodopHOCTb Kaelleft MO AAHHBIM PEAKIHH reMarrJaloTHHaIHH
(PTA) u GuonpoGu B pasaHuHBIX nanamadTHO-KAHMATHICCKHX

noasonax 6uiaa caeayouted:

mumuupmanmn

I. H. CTAPOJIYBUEBA, B. M. MHHAEBA

HEKOTOPBIE OCOBEHHOCTH i
SHOJMOTHYECKHX CBORCTB MONYJSLHH BHPYCA
KJEWEBOrO IHUEPAJIHTA B MPUPOJIHBIX OYATAX

JAHAWASTHO-KAUMATHYECKHX TIOA30H
3AMAZLHOTO YPAJIA

B mpHPOLHWX YCAOBHAX COMETAHHS CBOMCTB, ONpeeAs IOl
cTemenb MATOTEHHOCTH BHpYca, MOTyT GuiTh upe3BLYAAHO MHC
06pasHbIMH. TpexxO3sHHHbI THN NapasHTHIMA Kaemieil-HOCHTed
;lpywl OTKpHiBaeT WHPOKHE BO3IMOKHOCTH HIMEHYHBOCTH HX CH

HOHTOB-BHPYCOB, B UACTHOCTH BHpYCA KJCILEBOTO SHILeDANHT;
(1, 2]. Mo nammsm E. H. Tlapaoscxoro [3], uncao npoxe:i) HTe
Jell AWGHHOK W Kaemed wmaro mpesuwmaer 190. YunThiBas cnc ol
HOCTb KJellell K omeHe NpOKOpMHTe el B 3ABHCHMOCTH OT YCIC "
ce3oHa, a TaKKe HalHuHe TpancoBapHaibHOA 1 TpaHcdase
mepenayn BHPYCa, MOXKHO YTBEpHKAATh, HTO BO3MOXKHOCTb Bapk
BaNNS SKOJOTHUECKHX YCAOBHii BHpYca BecbMa WIHPOKA.

Mexons W3 sTux mpeanochiaok, A. B. IMmennunos [4] nepe
copMyanpoBad rHMOTEy O WHPKyaAAUHH B NPHPOAHBIX OYAr
WITaMMOB BHpYCa KJCleBOro suuepaanta ¢ NOHHKeHHOH BHPYJeH

LInpoKOARET -
Oxnan pennO- XBofinne
Tafira neca

Koauuectso  MCCeAOBAHHBIX Kaeue
1520(152) 2360(236)

HOCTbHIO.
weecs or006 5 CRptel) « ¢ - vvc ettt
“NCJ' o romg v e pasue ¢opm cyuiect BOBAHHA BHPY! Peakuusi reMarr joTHHAUNH PrA
v m"c’ NPHIHHOA MO3AWYHOCTH BHYTPHBHIOBLIX 0COGEHHC a:cmmoe OaReETeD . o - - |§58 ‘2s‘
caosulmanmxm :‘l:l‘ll. BHpYyca KJjellesoro sHuedainTa, Ko,..,,,'ﬂ;o’,,‘m'n,'..‘u;‘;p,;,'..;m; py 2 4
s Sy AHOPOAHOCTL  TomyasuuH. BHyTPHBHAC pyc
nocaeHero ot BHPYCA KJ€IeBOro sHuedanTa B : a6COMOTHOE KOAWGECTBO . - - - \7 323
Ias “Pm H3y4aaNch MHOTHMH HccJenoBaTes ! ey e TIPSR 1,1 2
BHX OTAWWHA BHpYyCa HOMOARE 3apanennocts Kaeued, oburalomux B OOeHX MOAOHaX, Gbiaa
paoBaimuM Tectam. YactoTa srjee-

[OYTH OAHHAKOBOA MO HCMOA
WHS BHpYCA M3 KJEIeBHIX B3BecC
teasnofi PTA 6uia caenyoue:

BAJHCH PA3NHYHBIE MapKephbl: BHPYJAEHTHOCTb
- AN Pa3AHYHBIX M
:g::::. “‘:m:wm BH3WBATh BHPYCEMHIO M MOPHOAOTHYECKH
TKAaHSX JKHBOTHMX, BeJWuMHa W Xxapaktep O6af

efi ¢ TONOKHTEALHOH M oTpuua-

nox ara
o m“‘?'.‘:: NOKPHITHEM, <NOCOOHOCTL BHpyca K penpoAyRSE Oxnasn {kpoxoauer-
HBle OT/IHYHSA, “mlnm NpH NOBBLILIEHHON Temnepartype, aHTH Tafira senno-xwohue
" l& [5_7] aTHYeCcKHe, f&annmnuupywmue CBO KoanuecTso naprui gaemel ¢ NOAOKN- = “
Hacrosued SRR PTA « & e 2o et
pabore caenana MONBLITKA ONMHCATh WITAMMB "mwug uAeAeH BUPYC « « « ¢+ 4 "

a KJeuesoro
T sHUedaIHTa, CONOCTABAAA HX HeKOTOphie GHOAOTK 03
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l‘zm nueul: L EREE 1:6,2 1:2,8
OTHYECTBO Kaemedi ¢ orpuna-
TeabHoR Pl"':v.“ .......... 127 198
Hs mux sujeses BHpPYC . . . . . 13 . 8
Yacrora sujienenus supyca . . . . . 3:11,1 1:24

CoortHowenne moxasareseii B owarax ObJIO pa3ianuHbm, Tak,

B NOA3OHE WIHPOKONHCTBEHHO-XBOAHBIX J€COB BHPYC 10CTaTOYHo
peryasipio suaeasics u3 PTA-mosoxurenbubix o6pasuos (1 :2,8)
H Kpailne peaxo— npn orpruareasnoft PI'A (1:24). B nopsope
I0XKHOf Taiirn reumnmu?lynmaa aKTHBHOCTb WUTAMMOB Ghija
Menee BupaxenHo#t, n us PTA
BhIleASNICA B ABa pasa wame.

HAas usysenus GHOJOTHUECKHX OcOGeHHOCTel BHpyca mo Map-
Kepam rcty m retys mecaenosaam 27 mramMmos. TaMMBl rety

BLISIBJASINCD TIPHMEPHO C OAMHAKOBOM 4YacToTOil B oOuarax ofemx

NOASOH W MPHTOM JOCTaTOYHO peako. BoabmuucTBo wrammos
aKTHBHO pempoayunposanoce u mpH 45°. M3 27 wrammos Toaske
B OLHOM cJy4ae BHPYC He ONPEAENHJH B KYJAbTYPAJAbHOM XKHAKOCTH
TKaHEBOH KyJbTYPH. 3TO CBHAETEJLCTBYET O BbIPaKEHHOM npe-
o6aasanun B ovarax ITepmckolt o6aactu BHpyCa KJeleBoro smie-
$aanta TepmocTaGHALHBIX BapHAHTOB.

[lo pesyabratam usywemns umronaTHueckoii aKTHBHOCTH 29
WITAMMOB MOXKHO Pa3jieIHTh Ha TPH TPYNNL: B NepBOM GblAM WTaM-
MH, LHTOMaToreHHoe AeficTBHe KOTOPHX Ha KaeTkn Hela me yAa-
A0Cch BuABHTL. Takux wrammos Guao cemb. HanGoabumee KoaHye-
CTBO wrammos (19 u3 29), orHecemmmx Ko BTOPO# rpymme, Bhi3bi-
BaJ0 JereHepauuio KJIETOK MPH OTHOCHTENbHO HH3KHX MOKA3aTeNsx
UHTONATHYECKOH aKkTHBHOCTH (0T 2,0 10 3,0 lg LIMTds). Iramme
TpeTbeil Tpynnbl 061a%anH BHICOKOR UHTONATHYECKOR aKTHBHOCTHIO
(or 3,5 n0 55 Ig LUMMs). B koansecrsenmon OTHOILIGHHH STa
rpynna Guaa naumenbwefi W HacyMTHBana BCEro TPH WITAMMA.

€KY SNHAEMHYECKHMH OCOGeHHOCTS MM AaHAWAPTHO-KAHMATHYe-
CKHX TIOA30H M XapaKTepHCTHKON WTaMMOB o LHTONATOreHHOMY
AefcTBHIO KaKof-1HGO 3aBHCHMOCTH BBISIBHTL HEe YAaJ0Ch:

m -
o ek
Hecaeaosano wrraumos | g i & o 16 14
x;nc HHBa3HBHOCTH
<2:8 ......... 14 10
T 0 i -

Buano, uto wramm
bl C TOHMXKeHHOMN
HOCTBIO HECKOJbLKO Yame BRISIBASIOTCS B

XBORHIIX 71€cOB, T1€ 3 14 wrammop : 0/130He WHPOKONHCTBEHHO

XapaKkTepH30BaJHCh HHAEK-

-OTPHUATEAbHBIX 06Gpasnos BHpYC

nepupepuyeckoil aKTHB-

uuBasuBHoCcTH Gosee 2,0 Ig, Toraa kak u3 16 mrammos J0HB

JoXHOl TalrK TAaKOM MOKasaTesb BHABASACH TOABKO y ABYX.

Ha oCHOBaHHH NONYYEHHBIX AAHHHX MOXKHO cleiars caenyiwo-

e BHBOJbI:

|. B 3aBHCHMOCTH OT ycaOBHE cymecTsosanms » nomyASUHAX

ca KjeuleBoro suuedainra npeobaagaor pa ‘
=’Iyl GHOJIOTHYECKHMH cBoficTBaMu, [1 PRAHTH ¢ pasany

0STOMY AAS WHAMKAUHH BH-
B KJellax H H3YYeHHA GHOJOTHYECKHX CBOACTB HeoGXOMHMO
eHSITb KOMNJeKc MeTonoB. Hapsany ¢ GmonpoGoit moxer Guits
MEHI0BAaHA PeaKIUHs reMarrMOTHHANME KaK NPOCTOf, BHICOKO-

HTeJbHBIH  SKCTIDECCHBIl METOA, TO3BOAMIOWME CYAHTH He

70AbKO O HAJHYHH, HO H O HEKOTODHIX BHpYyca.
2. IlltaMmmbl ¢ BHipaXenno# rem efl aKTHBHOCTBIO

JOMHHHPOBAJH B O4Yarax mMOASONS INHPOKOJHCTBERHO-XBONWHIX

3. B Tlepmckoit o6aactin mpesaanpyior TepMocTaGuaAbHBE Ba-
PHARTH BHPYCa KJEILEeBOTO 3HUepaaHTa ¢ yMepeHHO#i mHTOmaTHYE-
CKOfi AKTHBHOCTbIO, PAasIHYHHIMH TEeMarrJIOTHHHPYIOIHME CBOI-
CTBAMH M HH3KHM WHJIEKCOM HHBa3HBHOCTH (B mpeaeaax 2 1g) aas

Oeaslx Mblled.

JUTEPATYPA

. K. Jivsos, A Jl. JleGenesna. Bonpocu ugyeoaom. 1963, 4, 427.
. A. lll u 208 a. Bioaa. MOHII, cep. Guoa., 1960, 1, 37.

H. Masaoscknfl, Il. A MNerpunmena, B. M. Mlexanos,
aes a. [lpupoano-ouarossie Goaesun wenopexa. M., 1960, c. 121.
B.Mmennunos, B. M. Munaena H. H. Moawac, I H.Cra-
epa. Tesnch AOKA KOH$. NO NPHPOAHO-0NAroBMM MHpexunsy. TioMenb,

K
A

T Auaxanapuase JL. I. Crenanosa lNpopriaktaxa Koph. M,

: , ¢. 65.
‘“.%.n; 1896?1 f," roanua Kiemesolt suuedasnt, KeMepoBCKas Kiellesas AHXxo-

paaxa, remopparnueckas JHXOPaiKa W Apyrwe apGosHpycHbe mndexwnn. M., 1964,

7.T. 1L 3acyxnna, T.M. Bparuna, B. B. Yexona, T. H Axusa-
T""“' IS S Mumaena, I H. CrapoayGbuesa,
C

o
o

B. M.
eféqu::'arkuulou.m HOJL, SMHAEMHOA. H HMMY-

Hox., 1967, 8, 116. CNOJIb30BANME PEaKiliil reMarrTOTHHALNH AR

. H
uln’lel;n" .“&T:ap&g'gr: .s:wuma B HKCOAOBHX Kaemax, Asroped. Kami.
BT b ika, 1965, 9, 6, 481.

10. H. Libikova, D. Stancek. Acta virologika, , 9, 6,
11. H. ll:lbikgzn. J. Vilcek Acta virolo:&l: 1960, 4, 3, 165.




AKAZIEMHMSI HAYK CCCP - YPAJIbCKHA HAYYHbBIA LIEEHTP

MEXAHH3Mbl PETYJSUMH PASBUTHS BAKTEPHAJIbHBIX nonyasuun 1977

A. A. OBOPHH, H. 5. HBUIHHA

BJIMSAHHE HEKOTOPbBIX
MAPOXHMHYECKHX ®AKTOPOB
HA POCT H PABMHO)XEHHE BAKTEPHO®JIOPbI
FPYHTOBBIX BOJA B PAROHE Y®MMCKOro MJIATO

B xone ra3o6HOXHMHYECKHX TIOHCKOBBIX pa6or B pafone Yum-
cKOro maarto ObaM TpPOBeleHB peXHMHbe HaGJOAeHHS 3a H3Me-
HeHHeM COCTaBa BOJAOPACTBOPHMbIX TA30B H MHKPO(IOPH! MOA BIHS-
HHEM HeKOTOPbIX FHAPOXHMHYECKHX (aKTOpOB.

Onpo6osano 125 soponyHkToB, 3 HHX 24 poamuka u 101 xo-
aonen. BoaonyHkThl ObiiH PAacnofoKeHn KpaiHe HepPaBHOMEPHO,
B OCHOBHOM mTO aoaMHam pek. Hccaeposaics BOAOHOCHBIE ropH-
30HT TPEUIHHHO-KAPCTOBLIX BOA B THICOBBIX OTJOXKEHHSIX KYHTYp-
CKOTO sipyca, MecTHbIM 6aswcoM pasrpyskH KOTOPOro SBJASIOTCH
noannn pek Mpenn n Kynrypa (cm. pucynok). EcrecrBennbie Bbi-
XOAB B BHAE HHCXOAAUIMX HCTOYHHKOB BCTpevanuch peako. Kosoxn-
HaMH W CKBAaXXHHAMH 3TOT BOJOHOCHBIi TOPH3OHT BCOKPBIBaeTCs Ha
raybuse or 3 10 25 x. Boaw cyabaTHO-KaJAbIUHEBOTO THNA C MH-
Hepaausaunen 1,2—2.3 2/a.

QopMHpOBaHHE XHMHYECKOTO C€OCTaBa BOAbL MPOHCXOAHT 3a
CYeT BbillleJaYHBaHHA BMEUlalOUHX MOPOA, YTO BHIpa)Kaercss B MO-
BullleHHH oOwed MHHepaaH3auuu, cojaepxanun monos SO, Ca,
K*, Na' u mukpokomnonentos Ba, Sr, Li no nanpasaensio Murpaunsu
BOJA OT BOJOpa3jfie]a K 30HaM Pasrpyskd. B peunsix posmnax npu
CMEIUEHHH = TPEUIHHHO-KapcTOBHIX BOA  CyAbaTHO-KaJbIHEBOrO
COCTaBa ¢ TPYHTOBLIMH BOAAMH aJANIOBHAJAbHBIX OTJAOXKEHHA THApO-
KapOGOHATHO-KaAbllHeBOr0 THNA OPOPMHPOBAJAHCH BOAB CMEIIAaHHO-
ro cyabpatHo-rHApoKapOOHaTHO-KAALUHEBOr0 H THAPOKAapPGOHATHO-:

cyawparro-kKaapbunesoro Ttanos. Ha ‘¢one obmero cumKenus
MHHepaansauun 10 1,8 2/2 mponcxoanao o6oramenne MAKPOKOMNO-
HEHTHOrO COCTaBa BOJA 3a CYeT TPHBHOCA FPYHTOBLIMH BOAAMH TJH-
HHCTO-KOJNOHAAABHLIX YACTHIL, COPOHPYIOUWHX GOJIBUIHHCTBO MHKPO-
komnouenton: Fe, Mn, Gr, Ni, Cu, Ba, Sr, Li u ap. [1].

Or6op mpo6 BoAW NPOM3BOAMAM HA TA30BbIfi, XHMHYECKHil W
MHKpoGHONOTHYCCKHA aHaaH3bl. HuTeHCHBHOCTL passuThs yrie-
BOJOPOAOKHCARIOWEH MHKPODIOPH ONpereasian mo cnocoby ¢aa-

KOH-HHDBEKIHH, 'p.3p860TaH"OH MHKPOGHOJIOTH -
pieit BHUHATT [2]. M weckoli aaboparo

96

Sl
Y B 2y B B8 =1 EE B s
= B B3 E=30 B

CxemaTnuecknii ruapoxumuueckuii npoduas:

— 30HA TPCUIHHHO-KapPCTOBKX CyabdaTHO-KAABLHEBNX BOX: 2 — soMa € t.‘-no-
"wou HATHO-KAALUMEDHX BOA AANOBHAABHO-MPOMOBHAABNMX OTAOMENNE 3 — ;:7
g Ha FHAPOKAPOOHATHO-KaAbIHEBNX BOA AAMOBHAILHNX otaqx;ul H Be lmué
. 4 —CHNCH M ANTHADHTH § — AOCAOMNTH: 6 — TPEUIMHOBATOCTS, - pa e ¢
’ NeTBEPTHUNNE OTAOMeHHS: § — Kapcronne BOPOHKH, 9 — WOMED KOJAOAA muo;
10 — cKkBaMuun; [/ — OOWAR MMHEPAIHIAUNN M, 2/4; 12 — KOWUENTDAUMN W -

: — g xatwomos Ca'', M2fa; 14 — KONUENTPIUMR CYAb-
l'mi. M2)a; 13 — KOHUEHTpauH T

- Tlo naunbiM npoBeACHHBIX wccaerosanuil, MHKpOOHLL 6:(3):}3:
~ HO3 IPYHTOBBIX BOJ OTJHYaETCH 6OJbIIHM paauoodpaane.\;l ¢uxron
 jJormueckux rpymm. B Bogax HCCACAYEMBIX OMOPHBIX sc:)nnysmo-
§ obuapyxennl ¢ PasaAHuHOA CTEMEHLIO nmencnnnocmo po nco“cmm.
. poroGpasyioulne, cyapdaTperyunpymoue H yraesoaop J
. lme GaKTepHH.
- Ha6awoaenns moOKasaau, -
BANSIET Ha POCT M passH

’moxncnmomug 1l nogmponoOpaaynonmx Qamepﬂfunzzvaxz;eﬁ:}ﬁ
ofulee CHU)KeHHe HHTEHCHBHOCTH pocTa € )-\l_eH:l;lMHHc wsown
| Tpaumn cyabpat-HOHOB (CM. taGauny). MaxcH

~ KeH HKEeHHeM pasBHTHA .
f‘“:;m: 6: ﬂ:::;:::: oco';)aaou pe3KHM TOBLIMIEHHEM GaKkTepiaib

IOk peRy i TN ppcopranion, srORy DU 21
ap

pehoero goKkucabl Kaapuil, oOH

oto6 anz?:m:;og::ycﬂaubommee yBeaHuenne "“:?:)cc?:oc;o"-

poctr cynuparaoccrauawuaalomux Gaxrepuit u:ﬁ:amn jpa b &

Aax cyllb¢amo-runpoxap6ouarno-n.nbunenoro :

Ba BOA C TPYH-
0-KaJbllHeBoro cocra
- My, NpH CMeleHHH cyabpath o

41O XHMMUECKHAl COCTaB TPYHTOBBIX
Gaxtephil. [las rpymisl yraes0i0-

'_7 3axas 335
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Mmrm-wmmmm

Cocras rasa, n+ 104 cx?/x2

T
o o CH, C,H, | GH, CH, | GH, _ﬁg.lﬁt'.

A. H. KOPOTAEB, T. I1. KPOJTHYEH
Cymml | 37| 017]| 04 | 021 | 0,73 0,48 Ko
0~

HaTHO-KaJ . .| 5,53 | 0,00 0,00 [ 0,11 | 0,02 0,11
0,23 | 0,10 0,37

HMHTeNCHBHOCTD PAIBHTHSR
Gaxrepul, yca. ea,

Tun soAn Meran- | Sran- | Mponan- | Bogopoz-| Meran- | Cyandar
oKHCAR- okuc- |oSpasywo-|ofpasyio-| pexyuu-
mue e pywoune

OBBHEM FrEHOMA W IEACTBHTEJIbHOE
COJNEP)XAHHE JIHK ¥ KHIWEYHOR NAJIOYKH

 TenéM 6aKTepHAJAbHOH KACTKH MpeAcTaBieH ranJonAHO# Xpomo-
| cOMOfi M SKCTPAXPOMOCOMHBIMH 5JEMEHTaMH — NAa3MHAAMH, KO-
se B OTJHUHE OT XPOMOCOMB He SBANIOTCH XM3HEHHO HEOGXO-
ar MH H TIO3TOMY TIPHCYTCTBYIOT B KAeTKe Hemocrosuuo. O6vem
 remoma E. coli, onpejeAeHHBA PasHHIMH METO1aMH, COCTaBARET
~ 28-10° daavmon [1], nan 44—46--52[2,3].

" Oco6enHOCTH peJHKAWMH H mocaeiylomied cerperaiin JAHK
. 03BOASIOT TIPEANOJOXKHTb, YTO KOJAHYECTBO JIHK B Kaetkax pas-
| MEOXawomuxcs GakTepHit He MOXKeT OWTb MOCTOAMHMLIM H AONKHO
YABAMBATHCA B ONpEJEJCHHbE MOMEHTH KJAETOYHOTO UMKJA, T. €.
| mepea AejeHHeM KJETKA JAOMKHA HMETH ABe xpomocomu. Tlo aure-
8§ paTypHBIM JaHHBIM, COACPKANHE JIHK y Gaxrepuii MoxkeT BapbHpO-
'?‘;“un B SHAYHTEABHBIX Tpee’ax H HEPEIKO N0 Becy COOTBETCTBY er
~ Gonee yeM JABYM XPOMOCOMaM. 310 OTHOCHTCH B nepayclo ouepeb
K GHCTPO Pa3sMHOKAIONHMCA KyAbTypaM, y KOTOpHX Ha monaer;i:
§  heckoabko snaox penaukaunn JAHK [2, 3]. Oanako paa as -
§ pos [4, 5] ocnapuBaer BO3MOXHOCTB H3MEHEHHS conepmauua" eas
‘§ B xaerkax B npouecce c6a’aHCHPOBAHHOrO pocta KyAbTypHl

_ Taer, yTo ee cojepiaHHe B KAeTKax Gakrepuit noc‘rouuno.nm“on
B paGote [6] Obao noxkasaHo, HT0 ¥ BRITOPAES. SrTa NS
~ E. coli conepxanne JAHK, onpeaeasemos MeTONOM ¢P87] “ nPo-
. BAHHS HYKJEHHOBbIX KHCJOT muara — Tannxaysepa (71, :magu-
_ Hecce pocta He TOABKO He yBeaAHUHBAeTcd, O, HaoOOPOeTToK, 4t
. TeAbHO cHHXKaercs, AOCTHras 0,6-10-'* ¢ JIHK na Ka g. coli
© CKOABKy Bec HHAHBHAaAbHOM FAAONAHOR XPOMOCOMH i
. cocrasasier 4,5-10-'5 2, MaJ0BePOATHO, qT00b meﬂgw s pscem
' TombKo uactb reHoMa, W mojomue pesyabTaTH, P '

a. B cBA3H C 3THM METOA
ki bt s g 'l‘:::or [lImuara — Tannxay-

 $pakun OBaHHA eHHOBBIX .
| DPAKIOpORIINS e AeTALONY GHAMIZY LA HCKHONCIT!
OMMGOK M BLIABACHHS €ro HEAOCTATKOB. fiDH HCNOABIOBAHHN

TMpopenennbie HecAeA0BARM noKasajH, 4To np JIHK Gakrtepuit
SToro _uerona suaumTermeit oom""':uﬂ?fz%mmem me0d-
33— KHX- .
l(lony 93.2‘{303";;'"3 :gnapyslueml po ¢paxumn PHK (me.noq;
A

gyn o-xaasumessdt . | 0,024 | 0,09 | 0,161 15,0 2,0 1,8
a 0-THAPOKA
rylmo-m . .| 0,014]| 0,08 | 0,068 5,0 12,0 18,0
HAPOKapOOHATHO-KaTb-

....... 0,012 | 0,00 | 0,034 2,51 10,0 2,0

TOBHIMH BOAAMH AJJMIOBHAJBHLIX OTJAOXKEHHA ruApoKapGoOHATHO-
KaJbIHeBOro THNA MOBBLIIIAeTCH HX AKTHBHAA aspallus.

[Mounxennble KOHUEHTPAHH THAXKEABX YTJAEBOAOPOAHBLIX ras3os
B BOAAX CMEWIAHHOrO THNA OGBACHAIOTCH CNOCOGHOCTBIO Cyabdart-
peAyuHpylousx GakTeprit B npouecce XKH3HeALATEAbHOCTH HCMOJb-
30BaTh B KayecTBe HCTOYHMKA yrjepoja mpejebHbie H Helpeaesb-
HBle yrAeBoAopoAn (Meran, mponaH, 6yTaH).

Taxum 06pa3oM, BHIABJIEHHbE 3aBHCHMOCTH CJAelyeT YYHTHIBATb
AAs TPaBHALHON ONEHKH NOHCKOBOM 3HAYHMOCTH YTJeBOJAOPOA-
OKHCASIOUMX GaKTepHii NpH TPOBEJCHHH ra3o6HOXHMHYECKOH CheM-
KH 10 BOJOHCTOYHHKAM Pa3JHYHBIX MHAPOXHMHYECKHX THIOB.
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aabnasvnas ¢ppakuus JAHK). Hamenen
> ne ycaoBuil wiesou -
l|:om|aa (KOHUEHTpAUUK WeA0YH H I noazmmsnolgfu l'l:;r(;l::ln)
.;ncﬂoe:epg:nue weaoueaabuavnon ppakunn JAHK cymecrsenno ne
vt 0 CBHAETEJALCTBYET O TOM, WYTO COAEpXKaHHe wieoye-
- dpakuuu W mpHpoAa UIEA0YeNABHJABHOCTH CBA3AHBI ¢

10 ocoGennoctsimMu crpoenns Gaxrepunaasnoit JIHK, a
ﬁMl’-ll?" CJAEACTBHEM pexHMa MHAPOAH3a Sl -
MH TpeaJoXeHa MOAHPHKAUHS n&ona aKIHo
:z::;::onux kucaor IlImuara — Tannxaysepa (:?m oax‘;:g::“:c?
THK n: ;;a xf::nlfl"{'g ;"r:mou ueno4e a6 uaLHOM cppa;mun
N HIHPOBAHHBI METO
z:l:::;;; u. z:cn:ounlaon_ g;m‘ru pcio (Goaee 90%) merﬁq:;:wﬁ':ielz
s ek o % TpH HONOABL3OBAHHH OPHTHHAJNLHOTO
CymecTsyoune npoTnso

pedHsi OTHOCHTEJbHO AHHAMMK -
::)nn .llf;lu ei Gakrepuil, BOIMOKHO, ABAAIOTCH cnencnuléuc?:)i%
v %o m“f" aeae‘rl!uu ee KOAMYeCcTBa HCMOJAb3YIOT opnruua.nbuuﬁ
ot Raatid — Tanuxaysepa. B cBf3n ¢ 9THM HaMH ¢ MOMOUIBLIO
oy 10 "pT nn%ro MeToAa PPAKIHOHHPOBAHHA HYKJEHHOBLIX KH-
e :o :E : ;;lm“x:yaepa nayveno copepxanne JIHK y vern-
o Kynbw“po““:aumuux CTAAMAX POCTA M B Pa3HbIX yC-

MATEPHAJN H METOABI HCCOEAOBAHHSA

B paGore ncnoabzoBaauch ca
HenC eaylolmHue wram .
2:::: fﬁ coli: M; 0-111; B n K 12S met-. nan-l;ng:;e: H:: .
L-Oy.nzo . Knpnnemuacb rAI0K030-MHHEepaJbHaf cpeaa pM-?)H“
ik o;ﬁu;:;:" q::gd:z::::u npu 37°C 8 ynb'rpa'repuoc'ra're':
KJeTok B mpoGe nouc'lmunnm:e ;;:'?exy-rn o Rachice b
MBIBaJIH (H3IHOJNOTHYECKHM PacTBOPOM NuEel

15 mux n nposoauan
moanduunposannomy meroay llimuara — Tannxaysepa

Cnavana ¢ momousio 0 oro '
HTHHAA MeTo oayu s

g aKtuuu HYKJEHHOBBIX xacn%'r: 11Hlb(nl Pl:K. :.san're vl
Aeanan Ha ase yactH. OAHYy H3 HHX HON Ml ¢:ln:l: 4

JAeHHs M KOJHYECTBEHHOro on
peneaeHus
uun IHK, a apyryio — aas xmuumun:l::oo‘::;&n:a::‘:& ?’g;"

llenouecrabuabuyio $ppaxu acTh, XOTO
HasHa4yaau aan Koan?gcne:':orﬂﬂoll(lp:n;ye;u PHT(, no:l,e;
rajam

KHCAOTHOMY THApOAH3y B 6%-n
Gane W B KaXao# n3 punn%ﬁ ;l:mu:;::;::m.:::

A. C. Connpuna [8] u3 COOTBEeTCTB

mea:g:oﬁ xuc.no;rul Ha m:m# EO 16 e
BUIYIOCH 4acTh (paxumn ans 7

A06aBasan K 3Tod upwep%%?u:tﬂia::ah p:: ';:c.::r.a :':OH "

100

ol;o:aen. Ka:;xu or-
g HTaTeab
omibio nentpnqzrnponanuu npu 3000 o06/mun : resaz:):: ]

PAKIHOHHPOBAHHE HYKACHHOBBIX KHCJAOT 10

pakunu ABa 06bema 3TanOAa. Mocae sroro npoby Buiaep-
xupaad B Tevenwe 1 « mpH —8°C. 3arem uentpudyruposani npu
7000 o6/mun B TEueHHE | «, HAAOCANOYHYIO KHAKOCTb OTOpacHBa-
. OCafOK, MpeACTaBAfouni coboft meaoueaabuapnyio Gpaxunio
" JIHK, pecycneHanpoBaan B 6%-HOfl XJ0pHO#l KHCJOTe, THAPOJAH3O-
paan Ha kunamed soasHofi Gaxe B TeuYeHHe 20 Mmusx ¥ B THAPOAH-
"}la;ieKcnexrpotpmoueTpuuecxnu METOOM Onpefe]saH CoaepiKaHHe
L= O6uee xoamuectso [IHK B Kaerke PACCYHTHIBAAM WyTEM CYM-
* muposanua [AHK meaoueaabuasnot n JAHK neaovecTabuabLHOM

- ppakuui.
PE3YALTATH M MX OBCYXKEHHE

) noKasaau, 4TO CcoAepKanue JJHK B xaerkax
B Gakrepuii B meprHojA pocra Ha oMHOM W TOM Ke MHTATEJAbHON cpeae

~ 3HAYHTEbHO Kose6aeTcst H MOXKET JOCTHraTh KOJAHUECTS, A0CTaTOu-
HBiX Aas GopMHpPOBAHHA 9—3—-5—8 xpomocoM. Oanako onpeac
JNeHHOM 3aBHCHMOCTH COAEpHKAHHA JIHK ot ¢a3sm pocta KyJAbTyph
BHISIBHTH, KaK MpPaBHio, He YAaerci. KaeTku cTalHoHapHOH (a3bi
xapakrtepuaylorcs Goaee NOCTOAHHBIM COJEPIKAHHEM JIHK, uewm
KaeTKH aar-Qpassl H 3KCTIOHEeHIHaAbHOM pa3sl pocTa.

B To e Bpems pe3yabTaThi CHCTeMATHYECKOTO HM3yueHus Co-
nepxanus JAHK CBHAETEJBCTBYIOT O TOM, 4TO OHO CyleCTBEHHBIM
o6pa3oM 3aBHCHT OT ycAoBHA KyAbTHBHPOBAHHA. Kaerkn, KyJAbTH-
BHpyeMble Ha pa3’HbiX NHTATEJAbHBIX Cpelax, pesKo oTANYaloTCs No
CONePKAHNIO HK (cm. Tabanuy). Ha raioKo30-MHHepaabHofl cpe-
ne M-9, rae KJeTKH HMeIOT BpeMs renepaiii B CpeaHeM 60 mun,
conepxanne JIHK y mux cocrasaser 6.4—12,3:10"'% 2 na KJACTKY,
4YTO COOTBETCTBYET 1,4—2,7 XpOMOCOMBI. B oraWume OT 3STOro Ha
oborauieHnoi cpeae (L-6yabone) Bpems reHepalmn COKpaulaerTcs
n0 20 muw, a COjepiaHHe JIHK B Kaetkax BapbHpyer oT
10,0-10-'% 2 1o 35,3-10-'¢ 2, nan o7 2 10 8 XPOMOCOM.

Takum 006pasoM, KyAbTHBHpOBaHHE B yCAOBHAX oGoratenHoi
l?ew NPHBOAHT K Pe3KOMy BO3PACTAHMIO COACPIKAHNA JAHK.

OJHYECTBO XpPOMOCOM B GaxTepHAJAbHON KJeTKe NpH STOM MOXeT
pocturath 7—8, T. € conepxanne JHK y Gaxtepuit ABARETCH
dyuxuued ycaosuit pocta. pu GaaronpuATHHX 414 pocTa yCAOBH-
fX KJeTKa HakamJIupaer cBEpXHIOHITOUROE KOAWYECTBO JIHK, coot-
BeTcTBylOEe MO BeCy HECKOJAbKHM TanJOHAHBIM resomam (moam-
reHOMHOCTb HJAH NOARMAOHAHOCTD) .

Bmecre ¢ Tem Ha o6OralienHoll cpeae KJCTOUHBIA UWKA ¥
3a 20 Mun, T. ©. B TPH pasa GmcTpee, Huewm

B YCJAOBHSAX MHHHMAJBHOA Cpea. STO CBRACTEALCTRYET 0 TOM, 4TO
KJCTOUHBIX MPO-

sa Goaee KOpoT-

HccaenoBanus

1eccos, no3soJsiounias YABOHTD Guomaccy KJIeTKH

Kufi cpoK, uem Ha
MH GpiI0 TOKA3aHo, 4TO coaepxanne prGOCOM

cpeae M-9. Panee NPOBEACHHBIMA HCCIL0BAMMI-
y Gaxtepnit sBAReT-

1.




C QyHKuHei ycaosuit nx

ik A pocra [9], a Bupaxenue 6

ey [IO]?CIIISL g:n:%:e.ponuocnul B OTHOLIEHHH migﬁi%'laﬂ"m
3aHa TaKXe BO3MOXHOCTH onuospemel?;(:;

TPaHCKpHNLHH 0AbKHX
-t [l‘f]. Heck (Bcex) mmewomuxcs B kaerke Xpomo-

BO3IMOXKHOE sxonA
pocra lecxo:?l:ex“:o&i CHHA WPH GJArONPHATHBIX yCAOBHSAX
KATKe HECKOABKHX x XpoMocoM. Haamune B Gakrepmasbioi
KHTEALHOCTD um-amﬂ' o1 womgg Pﬂ‘yﬁnposaﬂ? npo;%:- :
3alMH colepxamefics B .u““ nyTem Goaee yCKOpeHHOH MOGHAH-
TPaHCKpHILKH, nm,nme.mp"m 3a cYer oaHOBpeMeHHONT |
HOLIeHHH oneporos xapa O THNY PaBHOBEPOSTHOCTHOrO B OT-
Caexosateaio, mocgom .:apg.r:“:’ GakrepHabHoro renoma.
Konuit renoma (moaurenommocts) 5 'g:em:lm::;;:unecmm;

eM A28 COKpamen
JOBHAX pocra. 5:' BPEMERH reHepaunn mpy GaaronpusTHHX ye-

ALK, 9TO sBASeTCH oamy
m,r_.(‘l:l:‘ng:: cu6umn:..:.::2mm yc)aona cox
pasom MHKPOGOB).
xpo » H X
OHO .l:o:o;:p:l A Egho 5.5- IO€3' oeoli, Whgmaemay
HHTEHCHBHOCTDL npo:;:co.b'o. CPere cHabHO "Pb;'Pl;’g: oTpa v
B KJeTKax sBasercs aunn. OGuwee comepx
GyHKUMeR yeaosmht pocta. [py 6o, A

paHeHus

.

pocTa KJeTKa HAKAMJHBaeT CBEPXHIGHTOYHOE KOH-

§X YCAOBHAX
' COOTBETCTBYIOIIee N0 Becy HECKOJAbKHM ramnJoHIHBIM

‘ Ha PasibiX CTAAMSIX M B PAsIHIHBIX YCAOBHAX poOcTa, 71 10— ,
f""" Cpela KyaTyph, — CTBO JHK,
i Ky TESHpOSSSRN 0 P T e oMaM, UTO HMeeT onmpejejeHnoe GHOJIOTHYECKOe 3HAYEeHHE.
A 60 100 | 120 | 1200
M
s 051 — | 80] — | 05| g AMTEPATYPA
» —_ 5 R » '
L-Gyavon 13,3 | 20,3 | 15,8 | 10,2 &0 9.4 . Cairns. J. Mol. Biol., 1963, 6, 208.
0-11 1 | 13,6 | 16,8 | 10,8 — | — M. Koporses, B. ® Makcumos, W H Ilupsesa Muxpo-
: M9 o[ =i ) 06 > , 1968, 37, 3, 395.
82| — o1t | = | 44| 81 ' G. L ark. Bacteriol. Rev., 1966, 30, 1, 3.
L-6yavon 15,0 | 22,3 ) -~ | 6,4] 8,1 “JI. Bepanues, Hss. Cubupckoro oraesenus AH CCCP, cepus 6uoa.
00 | 175 | 135|198 = | = wayx, 1064, sum. 3, 12, 151.
Ki2s M9 10 ¢ o eat EoM ‘ 5. A. A, Xmeas, H.B. Anapeena. Mn;oﬁnoaorn, 1967, 36, 3, 438.
u’g = g-; — | 6,6| 8.1 4 6 J. T. PH::(;I a.P 8'1969“‘2.87 a. Ynpasasemuit Guocunres u Guo-
¢ . ' - ! - ¢mamka nonyasun acHOSPCK, , ¢. 281.
oy o :?.6 25,6 | 22,6 | 19,6 23 &3 7. 6. gychmldt. S. J. Thannhauser. J. Biol. Chem, 1945, 161, 1, 83.
B S 1 185 ) 256 [ 19,2 — - 8 A C.Cnupnn Broxmums, 1958, 23, 5, 656.
& 7,1 — 7.6 ;| 3 9. A U Koporses, B. ®. MaxkcumoB, W. H. Wlupsesa. Jloxa. AH
L-6y.won 16,8 | 31,0 | 24'4 | 970 %2102 CCCP, 1968, 178, 6, 410.
2,6 | 33,3 | 35.3 29'3 B o 10. A. N. Kopotses. Ynpasasewmsl Guocuutes H Groduanka nomyasumi.
15,4 ¥ . = . ‘ 1969, c. 302.
ol et ELXH SRR R b K’.CI"I(.’.FH. Ko%m‘:en. B. ® Maxkcuumos, B. I Opaon. Jloka AH
S CCCP, 1970, 194, 1433.
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VIK 576.809.5 A
=.-lm npununna obparusix cessed -::-o M‘i’::"
nmem-ol l! A,Koaoros ; M, BapuxunC. §l, Tk .‘I

::'lylo A.. " MWM GakTepHaABHBIX

Heeaenosan pocr 153 kaonos wramma M-17 E. coli. Ycranosae-
Ha BHICOKAs CTeneHb reTeporeHHOCTH NONYJAAWUHA NO TeMnaM penuka-
UHH ee COuJeHOB B MHHHMaabHOM cpese M-9, a Takxe wetko Bupa-
JKEHHAS SAKOHOMEPHOCTb MEXKAY TeMIAMA PenJHKALUMH KJIOHOB M BJMS-
HHEM PeryaHpYyIOUIHX pocT ayToMetaGoJHTOB.

Busisaena ofparhas 3aBHCHMOCT MEXIy HCXOAHOR CKOPOCTBIO
PenAHKaUMH KAOHOB M SKCKpeumeli HMH B cpeay OOHTaHHS BHIAOCHe-
Unguyeckux ayromeraboanTos, peryasTopos pocra. [leaaercs pwsox,

ASUMOHHBIX CABMrOB B Gak-

BHYTpHHONY.
m“nﬁfm:':p. A, Tkauenko A l" cMex.a:m
%mm gc.z;:)-n Gaxrepuaasuux nomyasumft». Cepaiosck, 1977

Onucanu asa pasamunbix NYTH AOCTHXEHHA KyAbTYpaMH MaKCH-
MaabHOfl YHCAGHHOCTH 3
o NpH passuTin Goabumx ‘l‘ _:uux 2103 HHOKYAS

Tabann 2. Haa, 1. gm 11 nass,
YIK 576.851 : 48

Concpmanue w spdextusmocrs paGors puGocom y mrammon

Escherichia coli, 20 &
Selnor:"(()'. Tm.“""".m:‘"* K°P&T’l es A H,
nonyasuufi». Csepasoscx, 1977 AH ’&"c';)“ KTepHANbHBIX
mnxlluul Geaok SO M, COOTHOWEHHA

H nGoco
Geaxa y E. coli rel* u CP79 rdml pmnn:txp cxop:c.r::
o POCTa, a TaKxKe npn t-ups. IMoxasawo, uto My-
Tele, We Rapywas peryasumn coaepxkanus pubocom B
KJeTKe, NPHUBOANT K B Mexanusme paGoram puGocomans-

YK 576.809.5 : 577.158
aull PassuTHg ..-I mm"m‘ hi Ha  pasmbix
opoGos B. I ke ypuaosa H. C.,
nonyasunits. Csepaaoscx, 1977 (ml A &'E;')T" GaxTepuaabuux
Haysena amnammxa MIOMHHECUCHURH AniX
oA i oy s 5 e

noawouennoi (MITB) y
MHHHMAaJIbHOR e
THieckoll cpean M-9. Ormeueno HiMeHeHue Xapakrepa mu:::::-

S o o oo

S s o o
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UHH KJETOK Ha pasubix ¢asax passutis MHKpOOHOH nonyasuun B
JABHCHMOCTH OT Cpeasl KyJbTHBHPOBaHHS. Ycranosaeno, yro wHam-
Goabiee KOJAHYECTBO UEHTPOB OKHCAHTEAbHON AKTHBHOCTH OTMEYaeTcs
B NEPHOA NOArOTOBKH KJAETOK K ACACHHIO H Ha dase sxcnonenuman-
HOTO PasBHTHA.

TaGauu 2. Haa. 2. BuGanorp. 22 wass.

YK 576.809.52

AKTHBHOCTS OKCHAA3 ABIXATEALHON UENW NP MIMEHEHMN ycaosmit pas-
suta Escherichia coli M-17. Kopo6os B. I, Jlemxknu B. M.
«Mexannsmu  peryasumm passuts  Gakrepuaibimx nonyasmufls,
Ceepanosnck, 1977 (YHLL AH CCCP).

[poseneno nccaenosanue axtusnoctn a-ramuepopocdar-, HAJIH,
(-KeTorayrapat-, NHPyBaT-, Majar-, JaKTaT- H CYKUHHATOKCHAA3H HA
cpese MIIB u munuMaasnol raokosnol cpexe M-9 wa pasmmix pasax
passutHa. Jlana XapakTepncTHKa MHTEHCHBHOCTH (QYHKUHOHHDPOBAHHS
OT/Ie/bHBIX YYACTKOB KOHEWHOro OKHCJACHHA ¢ BHsABJAeHHeM HanGoaee
AKTHBHOrO Ha JaHHOM STane NYTH H3BJeyeHus SHeprun. Buasaena
Han6oabas aKTHBHOCTD a-mnne%m)ocq)atoxcnnasu H CYKIHHATOK-
cuaassl npu pocre E. coli na MITB H nHpyBaToKCHA23H, MAaNATOKCH-
Aa3ul, CYKUHHATOKCHAA3H, JAKTATOKCHAA3W Ha cpene M-9 s aorapud-
muueckoit ¢ase. Ormeuen $asopuil nepexof aKTHBHOCTH MCCACAOBAH-
HHX hepMenTos.

TaGamu 2. Uaa. 1. BuGanorp. 19 uass.

YK 517.51 : 576.809.54

MaremarTnueckas MOAeAb AMHAMMKN pocta Gmomaccs daros. Y ro a-
qynkos I'. A, «MexannaMu peryasiun lJm:mu'rml 6GaKTepHANLHBIX
nonyasunit». Csepasonsck, 1977 (YHLL AH CCCP).

[Mpusenena MeTONONOrHS NOCTPOSHHSN MaTeMAaTHYECKOR Mojean
AHHAMHKH pocta Omomaccn ¢aros, koropas nocrpoesa na Gase Mo-
JEeKyaapHEX Mexawusmop cunresa Geaka m PHK. Ocymecrsaen reo-
perHueckuit aHaans marematwueckoft mogean wa SLUBM M-222 nas
CAy4as OAHOPA30BOro (MEPHOAMYECKOro) KyAbTHBHPOBaHHA Gakrtepui
copMecTHo ¢ ¢Qaramn. [Tokaszano KavecTBeHHOE COBNAJCHHE TEOPETH-
HECKHX pPe3yJbTaTOB ¢ IKCNEPHMEHTAALHBIMH AAHHBLIMA.

Haa. 4. BuGanorp. 2 wass.

YJIK 576.809.53

MeraGoantel B cpene OOHTAHWS HENPEPHIBHON KyAbTYpH acnopores-

uuix apoxxed Candida scottii. Bocenxo A. M, Jlo6ynos B.C,

Anomun B. M, lMerpouenko JI. B. «Mexannaun peryasuuu

%aé(n:nnl Gaxrepuaasunx nonyasuufts. Ceepasosck, 1977 (VHLIL AH
P).

Hecaenosano BaMsHHE HCTOYHHKOB YrAEPOAHOrO MHTaHMA (raio-
KO3H, KCHAO3H, CMECH IJIOKO3M ¢ KCHAO30M M JAPEBECHOro rHApOJH-
3aTa) Ha BHJCACHHE M HAKONJGHHe B KyJAbTYPAAbHOR MKHAKOCTH
HEJETYYHX OPraHHYecKHX KHCAOT, cBOGOAHHX AMHHOKHCAOT M HEKO-
TOPHX JCTKOJETYSHX COCAMHeNHl ApOXKenoaoOuumm  rpubamu
Candida scottii pacs Tyaynckas-6.

[Mpuseaens AaHHbe N0 COACPKAHHIO B KYAbTYPAAbHOM KHAKOCTH
MOM04HOM, A6N04HON, AMMOHHOM, G-KeTOrAyTapoBOM, UlaBEAEBOYKCYC-
oft, surapuofi, pymaposoft xucaoT M 18 CBOGOAHHX AMHHOKHCJOT.
Onucan cnocol BHAEACHHS OPraHHYeCKHX KHCJAOT C NOMOIbLIO HOHO-
OGMEHHBIX CMOJ H ONMpeACNCHHS MX METOAOM ras3o-KHAKOCTHOM Xpo-

marorpaduu.
{r&m 4. Uana. 1. BuGanorp. 36 nass.

107



cpere M-9. lNokasawa sasmcmmocrs spemenn CKPHTOrO passuTHs,
CKOPOCTH POCTa M BLXOAa GMOMACCH OT COCTABA CPeAM M KOMUEHTpA-
wnn ropmonos. Maywena moponorus GaKTepHaNbHEX KACTOK no cTa-
AMAM Pa3BHTHA KYALTYDH Ha CHHTETHYECKONl cpefle ¢ raOKo3ol K
NPH BO3ACACTBHN HA KYJLTYPY THPOKCHHA M MHCYAWHA.

TaGanu 2. Han. 4. Bubanorp. 19 nass.

YK 576.809.518

Hurubupyounit spdexr umxamseckoro AM® wa pocr Escherichia
coli. Nenwkuna M. M, Bapuxun C. §l. «Mexannamu peryas-
UMK gnlnﬂm Gakrepuaabuux nonyasumits. Ceepaaoscx, 1977 (YHLL
AH CCCP).

O6uapyxen wnrnGupyoutnit spdexr u-AM® wua pocr E. coli.
HeficTaHe UHKANYECKOrO HYKJACOTHAA CreundHINO W He CBA3aHO C
FAHKOAHTHYECKHM NpeBpallenHeM rAKO3b, gwext W-AM® ceasan
C HCTOYHHKOM NMHUTaHHSA M NPOABAAETCA NPH HAAWYHH B Cpele KyJbTH-
BHPOBAHMA TAIOKO3H, raJakToIN M JAAKTO3M, HO OTCYTCTBYET NpH Ha-
JAHYHA TAHUEPHHA,

Haa. 4. BuGawnorp. 17 nass.

YK 576.809.33

Cpasunreasnoe mayuenwe passurus nonyasumu Escherichia coli M-17
Ha ArapH3OBAHAMIX DNOAHBIX W MHHHMAJALHON NHTATEABHMX CPeaax.
Cokoaosa H. A. «Mexannsmu _?er nuunn}ranmun GaKTepuans-
HuX nonyasuuit». Ceepanosck, 1977 (YHLL AH CCCP).

lMpeacrapaens  pesyabTaTsl  M3yYeHHA PAIBHTHA  nonyasumil
E. coli M-17 Ha arapH30BaHHBX NOJHHX (MSCO-NENTOHHOM arape,
CeJEKTHBHON cpele IHA0), a TaKKe MHHAMAJALHOA CHHTETHYeCKOR
cpene M-9. Bussrenn onpeneiennsie Gasopuie 3aKOHOMEPHOCTH H3-
MEHEeHHS BeJHYHHB KOJOHMA no mepe X pocra u passwrus. Onuca-
HBl 3HAYHTE]bHbIE PA3AHYHA TEMNOB POCTA M PAIMHONKEHHS KOJOHMA
B pasusix cpeaax. Kpusas, COOTBETCTBYIOMAN NPOUEHTY KH3Hecnoco-
HBX ocoGeil, umeer BOAROOGPa3HHfl Xapakrep, MaKCHMYMH KOAWue-
cTBa XuBHX 0ocobeil cOBNAfaOT ¢ MakCHMyMaMmu obuiero xKoauwecrsa
KJEeTOK.

lMoayuennnie AanHBe YTOUHAIOT W JACTAAMIHPYIOT Hawm Npea-
craBaennst 06 ocoGeHHOCTAX PasBuTHA OaKkTepHaJAbHBIX KOJOHHA Ha
pasHbX nuTaTeabknix cpeaax. [Ipeanoxennnie TecTH MOryT OKasaThes
NOJEIHBIMH AN MIYYEHHS FeTePOreHHOCTH OGaKkTepHAaAbLHEX NONy’s-
UMft MO ANAAH3NPYEMBIM NPHIHAKAM W NPH NPOBEACHHH KJAOHAALHO-
CEACKIHONHBIX HCCAeA0BAHHI.

Haa. 1. Bubanorp. 9 nass.

Mopdoaornueckue acnexTst dakropa, CTHMYyanpyouiero
pocr muxpobuoh nonyasumn, JeGeannckut A U, Faasave-
saJl. E, Tkavenko A. I dhulmgﬂnmn PasBuTHR
Gakreprassubix nonyasuuits. Csepanonck, | (YHLL AH CCCP).

Paccmotpeno noseaenne nonyasuns mmnx metaboanveckoin
PeryJsuMn ee pasBHTHA Ha B. uexoas u3 dakra ocy-
WECTBACHHS PHALTPATOM m KyABTYPH CTHMYJHpYIOILEero

CTPOCHHE KOHTPOJALHOW W

onuTHO xyautyp. Ycranonaeno, uro Aeficteue QuanTpara, copepxa-
HIEr0 KOMINJEXC CTHMYAHPYIOUHX (GAKTOPOB, BHPAKAETCA B HIMEHe-

m‘:.zh&-upjun b paey

uesa 0. Jl. eMexannsmu ANUHK 5t GaKTEPHALHMX 1O-
nyasumits. Csepaiosck, IONHHA Cccep). T

Ha npumepe uermpex wrammos aakroSaxrepmit m npomssosct-

BeHoro wramma E. coli M-17, W":;Jlbﬂupwlux Ha

| HHAKHX ONTHMAJLNMX NUTATEABHMX cpepax (Kanycrhas, MPC-1, kn-

% HeYHa’ NajsoYKa — RONOJHHTEALHO HA KAa3eHHOBOM Gyavoue), usy-

“eHa poab cnewnduuecknx ayTomeraGOAHTOB, HAKANAMBAOUHXCH B

Acpue Ha mmxrroen. C MO3HUHN BOIMOXKHOM peyTHAN-

3aumn nuvaveabhiux cper. [lposesena cpasmwreanmas ouenxa pas-

omm H30- W TETEPOJOrHYHMX WTaMMOB Gaxtepwit, aas KOTOpbIX

B W’::'"ﬂl m TPHFOAKOCTL MOBTOPHOTO  HC-

# noawbiosa cpea. BOIMOXKHOCTL CTAHAAPTH3AUMN

CPeA 1O nuTaTeALHBM
- TaGanu 2. BuGanorp. § nase,
VK 5768095
i B KpuTEpHRX OucHkn
mm::"":mx' :, Baoxu -m‘. :7:':.' AB.
Coepaaoscx, 'W(le Aﬁ CCCI:). Gakrepuaauuux  nonyasuwnii».
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PUCHKH Xapakrepa MHKpOOHOUeHO30B, P
N Ha paspaGotamwmx 32 rectax, aoumx et Ayermac
OTPAKAIOWMNX  KOAHYECTBEHHble
SOOTHOIENHR PAsTMINMX O6AraTHMX MpeactauTenci nwo;e;g;u.

Haanume u coveramus NaToreHHbx
Mouwo_npexzo METOTHKN ompesexcH . manGomer o) VIIK 57A+57(078)
lecTee sraaona 3!!!&.1 POBHX zetedl, npunaThit b Ka- Npubop aas I,Fl-muoro ymm-orlﬁ -upa-nnu; oralncrp-us-
Bu6anorp wass, ) nux xoaommih. MMmwennunos P. A, Wlexosuon B. I, Taas-
j mun I A, Kopoaes B. K, JleG6eanunckuit A H. eMexa-
VIK 576809518 HHIMBI ARUHA Pa3BHTHA GakrepHasbmx nonyasumi», Caeepa-
O sosmoxuocT TopMOHaALHOro " JIOBCK, (YHLL AH CCCP).
aux nonyasuni. K a Ha pasutne m lNpeararaercs npuGOp AAR AIHTEABHOTO YNPABIAREMOrO BbPAULH-
.’:"I osa H. C, K 5po6on gioM. Wecrakona A A - BANHA HIOAMPOBAHNBX GAKTEPHAALHEIX KOJOHHA HA NOJYNPONHILAEMOR
“"m. a opo:&yo.mn' o o ARUKH y. naenke. B OcHOBY KOMCTPYKUHMH npGOpa NONOKEHH NPHHUHAL OTH-
Al cccpy - Coepaaoncx, 1977 (‘m-l‘-l eMHOZOAHBHOTO W NPOTOYHOrO MOCTYNACHMS MHTATEALHWX Cped.
Mo. . Vnpasaenue POCTOM KOJOMHHM OCYULECTBASETCH peryasumedi coctasa
X rasopofl Cpeil WAM BBEACHHEM B NHTATEABHYIO CPely BeUlecTs Wa-

NpaBAeHHOro AeACTBHA.

o i e AT s w g RN e 3 s
. 3. BuGaunorp. 4
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| VIK 57A457(078)

Hcnoassosanne GOTOMETPHYECKOTO METOAA B KOMMJACKCHOM aHAJAM3e
g © passurms Gaxrepmassmsix koaowwh. JleGeamncxknit A H, Co-
3 xkoaosa H. A, lexosuos B. [l. eMexannamu pe Mnlme.
,Fi A.mﬁ cccﬂ;)nepnmux nonyasumits. Ceepanosck, 1977 (VHIL
4 A

B n efia ueiltpadepias KHHOCHEMKA PAIBHBAIOWIEACH KOJO-
B won £, coll Wmm« u306paXenHe KOJOHHH NOABEPTHYTO
M

‘doromerpuueckomy anaansy. [lapaaneabno npomssoAWAMCH H3Mepe-
! HHA KOAOHH{, NOACYET KOMHYECTBA MHKPOOPraHHIMOB M Onpejeacimue
4 npouenta xuanecnocobumx ocobeit. Pesyabratst potomerpHueckoro
AHANN3A COOTBETCTBYIOT AAHHBIM, NOAYYEHHBIM OOWIENPHHATHIME Me-
TOAMKAMH.
Haa. 2. BuGanorp. | nass.

VIK 576.851.71

Tereporenwocts nonyasumn puxxercmi Mposaueka u ee ceaekumon-
Mol amaaws. Mlewepxuna C. A, JlwGumona I'. H. <Mexanus-
Mbl ASAUHH  Pa3BHTHA HAJBHEIX nonyasuuits, Csepanosck,
1977 (YHIL CCCP).

CHYHBE 217 2a60DaTOPHMX KHBOTHBIX; 3) ycrofiumssie x YO ayuam
B HenHpeKuHOINbe AnH KypHHEIX SMOpuOHOB; 4) 'repuoyc-rohr);aue
p.use':au C TOHIKEHHWM NOTEHUHAAOM Da3BHTHR B nepeHoCyHKe,

. 6 nass,
VIK 576.858.25
Hexotopue ocoGennocrn
o e .m cBOACTS nonyasumn uzx

HO-KAUMATHYCCKHX noasow  3anaamoro pama. C 6
uesal. M, Munaena B. M. eMexanmsuy syl bl dh
‘GaxTepHabubx nomyasumiis, Coaepanonck, 1977 ""“1"""'355}3',’5

Creaana nonmrxa noaywms xa
KaelieBoro sunegaanta, Pl:;tplcnxy “u:r;nuon npyc:

YIK 577472

Bansnne wexotopux ruapoxmummuecxmx daxropos na pocr w pasmmo-
KeHue TPYHTOBNX BOA B pafione Ydumcxoro naavo.
OGopun A A, Hewuna U. B. <Mexanusuy peryasumn paisu-
THA GaKTePHAABHMX NONYANUMi>. Coepanoncx, 1977 (VHLL AH CCCP).

Hceaenosano sansnme HEKOTOPHX THAPOXUMHYeCKHX (aKTOpOs
Ha H3MEHEHHEe COCTABA BOAOPACTBOPEHHBIX rpgaoa " GIKTQP?I()@JOV:U
TPYHTOBHIX BOA B pafione Y¢umckoro naaro.

TaGanu 1. Haa. 1. BuGanorp. 2 mass.

YIK 576.851 : 48

OGvem resoma u aeficTeuTeabHOe copepxanne JIHK y xmmeunodi na-
aouxn. Koporses A. U, Kpoanuenko T. ﬁ «Mexannamul
PEryAAUHH pasBuTHS Gakrepmaibusix momyasumi>. Csepatonck, 1977
(YHLL AH CCCP).

lMokasano, uro aeficreureasuoe cosepxanme [HK » kierxax
KHWeIHOR Nanouki, o6beM reHoMa KOTOPOll cOCTaBAseT B CpeaweM
4,5-10-'% 2, npu pocte Ha oaHolt M TOR Xe nuTaTeABHOR Cpene CHAL-
HO BapbHpYeT, OTPAXKas MHTEHCHBHOCTH npoueccos penawxauny 1HK.
O6mee coxepxamme [IHK » xaerxax E. coli smasercs ¢ynuxumedt
ycaoBuit pocta, H npn GAArONPHATHHX YCAOBMAX POCTa KACTKA Ha-
Kanaupaer cpepxusburounoe koamwecrso JIHK, coorsercrsyouee
no Becy HecKOAbKHM (3—5—8) ramsomamsin rewmomam. Buckaszawo
NpeanoNoXKenne, 410 it cummica ceepxuaburounoro Ha-
konaennst JIHK coctomt B cosnanmn neoSXOAMMBEIX NPEANOCHAOK A48
COKPAIlleHHs! BPEMEHH reNEePalHH NPH KyJAbTHBHPOBAWHW B YCAOBHAX
oborauennoil cpeas.

TaGauu 1. BuGanorp. 11 wass.
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