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MOP®OJOT'MYECKHUE ACIEKTBI AJAIITAIIMA BO3BYIUTEJEN
CAITPO300HO30B B PAZHbIX YCJIOBUSAX OBUTAHUSA

Jlapuca MuxaiiioBaa COMOBA, JI1o60Bs CtenanoBaa BY30JIEBA,
Haraapa I'ennagnesna IIVIEXOBA

HUH snudemuonocuu u muxpobuonoeuu CO PAMH
690087, 2. Braousocmok, yn. Cenvckas, 1

Ha ocHOBaHWM IIUTENBHBIX HCCIEIOBAHNN, MPOBEACHHBIX B MOIEIBHBIX MHKPOIKOCHCTEMaX, 0OOOIIEHBI AaHHBIE 00
YIBTPAaCTPYKType MaTOreHHBIX OakTepuil — BO30yaUTeNel capo300HO30B — B Pa3HBIX YCIOBHAX cyliecTBoBaHus. Oxa-
PaKTepU30BaH KOMILIEKC MOP(OIOTHIECKUX U3MEHEHNH, 0O0ecneynBaromuX QyHKIMOHAIBHYO IIOJTHOLEHHOCTh OaKTepHi
pasHBIX BUAOB. BrickazaHo mpeamnonoxkenne 00 yHHBEPCAILHOCTH MEXaHU3MOB aIallTAllMM MHUKPOOPTraHM3MOB K M3MEHSI-

IOIIMMCS TapaMeTpaM Cpeabl OOUTaHHUSL.

KuoueBble ciaoBa: Yersinia pseudotuberculosis, Listeria monocytogenes, ylnbTpacTpyKTypa, aIanTUBHbIC

HU3MCHCHUA.

B nocnennee pecsatunerue Bce OoJbliee BHU-
MaHUE YAENSETCS SKOJIOTMYECKUM B3auMMOJEHC-
TBUSIM BO30yauTeNneld OakTepHalbHbIX WHQEKIIHMA
¢ BHenrHe# cpemoii [1, 2]. 3To KacaeTcs B MEPBYIO
odepelb (haKyJIbTaTUBHBIX N1APa3UTOB, )KU3HEHHBIN
LUK KOTOPBIX COCTOMT B HEMPEPBIBHOM IMEPEXOC
W3 OKpyXalolel cpeabl B OPraHu3M TEMJIOKPOB-
HBIX JKHBOTHBIX U YENIOBEKa, I7le OHU (PYHKIIHOHH-
PYIOT KaK Hapa3uThl, U BO3BpATe B OKPY’KAIOIIYIO
cpeny, TIe OHHM BeAyT campopuTHUYeCKHil obpa3s
KU3HU. J[BOHCTBEHHOCTb NMPHUPOIB! (aKyJIbTaTHUB-
HBIX TMapa3uToOB 00ecredYnBaeT UM BO3MOKHOCTD
CYILIECTBOBaHUS KaK OMOJIOTMUYECKUX BHJIOB.

Haxomennble k KOoHIy XX BEKka HOBBIE 3Ha-
HUSL 0 OMOJIOTMU TAaTOTEHHBIX OaKTepUil SBUIIHCH
OCHOBOW 111 GOPMUPOBAHUS YUEHUS O CallPO300-
HO3aX — HOBOM rpyrmnre WH(EKIIMOHHBIX 0oJe3HeH,
BO30YZAUTENN KOTOPBIX UMEIOT ABE Cpeibl oOuTa-
HUSI — TEIJIOKPOBHBIA OpPraHU3M 4YeJIOBeKa M KU-
BOTHBIX, C OJIHOM CTOPOHBI, U BHEIHIOIO CPENy, C
npyroii [1, 3-5]. Takas yHUKaJIbHas 0COOCHHOCTH
BO30yUTENEH CalTPO300HO30B 00YCIIOBJICHA HIHPO-
KOH MeTa0O0IMYECKON IIJIaCTUYHOCTBIO, 0OecIeun-
BalOIEH afanTamuio OakTepuil B pa3HBIX yCIOBHU-
SIX OOMTaHUS.

Ha ocHOBaHMM MHOTOJETHUX HCCIENOBAHUM,
MpOBENEHHBIX B HaydHO-MCClenoBaTeIbckKOM HH-
CTUTYTE JMHUAEMHUONIOTUU U Mukpooduonornn CO
PAMH, na mozensix nceBaoTy0epKyIe3HOro u Jinc-
TEPUO3HOTO MUKPOOOB PACKPBITHI a/lallTAllHOHHBIE

FCHETHKO-OMOXMMHUYECKUE MEXaHU3MBbI, KOTOpBIC
OIIPENETSIOT IBOMCTBEHHYIO — Canpo(pUTHIECKYIO
W Mapa3suTHYCCKYIO0 — IPUPOY BO3OYUTENEH carl-
PO300HO30B, WX CIIOCOOHOCTH pa3MHOXKATHCA H
JUTUTENIBHO CYIIIECTBOBaTh B OOBEKTaX MOYBEHHOU
u BogHOM cpensl [1, 6-8].

OMHUM U3 BO3MOXHBIX MOJXO0B, MOJATBEPIK-
JAIONINX W3MEHYMBOCTH TMATOTCHHBIX OaKTepuid
B Pa3JIMYHBIX YCIOBUSAX WX OOUTAHUS, SBISIOTCS
YIBTPACTPYKTYPHBIC UCCIIEIOBAHUS, TOCKOIBKY 00
W3MEHEHUX (PU3HOIIOTHYECKOTO COCTOSIHHS OaKTe-
PHATBHBIX KJIETOK MOKHO CYIUTh MO M3MEHEHHUSIM
B UX cTpoeHuH. [lepronnueckas KyiabTypa MHKPO-
OpPraHu3MOB (PaKTHUECKH SIBIISCTCS MOJIEIBIO, TPH-
ONVMOKEHHON K TPUPOJHBIM YCIIOBHSIM, TaK KakK B
mo0oii ee dasze OAKTEPUH HAXOMSITCS B COCTOSHUH
MEePEeCTPONKU CBOEro MeTaboIn3Ma B COOTBETCTBUU
C MCHSIIOIIMMUCS TapaMeTpamMH Cpeibl OOMTaHHUS
[9]. OnHako 0 TIOCIIEAHUX JIET OTCYTCTBOBAJIO IIe-
JIOCTHOE TIPE/ICTaBICHUE O MOP(OIOrHYECKUX ac-
MEKTax M3MCHUMBOCTH OaKTepuil M ee CYN[HOCTH,
nMeroniee OOJBII0e TEOPETHUECKOE U MPUKIIATHOES
3Ha4YeHHE B IJIaHE JCTEKIIMU MATOTCHHBIX MHKPO-
OpraHu3MOB.

B oTHOIICHUH BHEOPTaHU3MEHHBIX MOMYJISIIHA
BO30yIHTENeH CalpO300HO30B [5] 3T HccenoBa-
HUSI UMCIOT NPHHIIUIUAIBHOE 3HAYCHHE, TaK Kak
CIOCOOCTBYIOT PACKPBITHIO MOP(OIOTHYECKONH OC-
HOBBI UX QJaNTallMi K KECTKOMY MPECCHHTY W3-
MEHSIONUXCS (AKTOPOB CpeAbl MPH OOMTAHUU B
€CTECTBEHHBIX YCIIOBUSX.
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Jlo cux mop yNBTPaCTPYKTYpPHBIE ACIEKTHI
aJanTalUy TATOreHHBIX OaKTepuil BO BHEUTHEH
cpene Oblmu M3yueHsl GparmentapHo [2, 10]. O6-
[IEU3BECTHBIC TPECTABICHUSI O CYOMHKPOCKOIU-
YeCKOW opraHm3anu OakTepuil OBIIM OCHOBaHBI
UCKJTIOUYMTENIBHO Ha JIAaHHBIX, TOTYYSHHBIX PU UX
KYJIGTUBUPOBAHUH B TEPMOCTATE IMPH TEMIIEPATy-
pe 37 °C, 4TO OTpa)xkaeT COCTOSIHUE MOMYJISIIUN
BO30yAUTENICH JUNIb B YCIOBHUSIX TETJIOKPOBHOTO
opraHusma.

Ha ocHoBanuu 1OATOCPOYHBIX IKCIIEPUMEHTOB
B MOJCJIBHBIX MHKPOIKOCHCTEMax HaMH OXapak-
TEpHU30BaHa YIBTPACTPYKTypa TMAaTOTCHHBIX Oak-
Tepuil — BO30yIuTENeH calpo300HO30B — IIPH Pa3-
JUYHBIX TPOPUUYECKUX U TEeMIEpaTypPHBIX yCIOBHU-
X KYJIETUBUPOBAHHUSI.

B xauecTtBe 00BEKTOB HCCIEAOBAaHUS ObLIN
B3STHI ATOreHHBIE OakTepuu Y. pseudotuberculo-
sis, mramm 1 cepoapa Ne H-2781, u L. monocy-
togenes, mramMm K u3 myses HUUW snunemuono-
ruu u Mmukpoouojgorun CO PAMH. DTu ucxonusie
HITaMMBI SIBIISUINCH KOHTPOJIEM MPH MPOBEICHUH
JAJIBHENIINX MCCIIEAOBaHMM.

s u3yueHus BAUSHUAS OMOTUYECKUX U a0HO-
THYECKUX (AKTOPOB NpH OOMTAaHWHM OaKkTepuil B
NOYBE KCIOJIB30BAJIM pe3epByap odbemMoMm 1 M2,
3aMOJIHEHHBIN TOYBOIPYHTOM W HAXOIAIIMNCS Ha
OTKPBITOM BO3/yXE MPU €CTECTBEHHBIX MOTOIHBIX
YCIIOBHSIX (BECHA—OCEHB). 3apakarolias 103a cocTa-
Buia 10° KOE nHa 1 r nouBsl. M3y4yeHue BIUSHUS
TEMIepaTypHOro (GakTopa MPOBENEHO B JKCIEPH-
MEHTE C UCIOJIb30BAaHUEM MPOTOYHBIX MOYBEHHBIX
KOJIOHOK, 3arlOJIHEHHBIX TIOYBOIPYHTOM, B KOTO-
PBIX BBIACPKMBAIM WHOKYJIHPOBAaHHBIE OaKTEpUU
(3apaxaromasi 103a 10° MHKpPOOHBIX KJIETOK/MI)
MpHU MOCTOAHHON TemnepaType — 6—8 u 18-20 °C.
Jlns BBIJENIEHUS OaKTEepHil W3 MOYBEHHBIX 00pas3-
OB MpUMEHSUTH U depeHIInaTbHO-TUATrHOCTH-
4yeckue cpeabl: ans Y. pseudotuberculosis — cpeny
CepoBa, nas L. monocytogenes — arap Ha OCHOBE
JIPOXKEBOIO THUIPOJU3aTa TIIOKO3bl, TpUIOQIIa-
BHMHA M HAJUIUKCOBON KHCIJIOTHI.

[Ipn mepmonnyeckoM KyJIbTHBHPOBAHUU Oak-
TEepUi MCHONB30BAIN Cpeny, OoraTyro HMUTAaTelb-
HBIMU BelllecTBaMu (MUTATEIbHBIM OylIbOH Ha OC-
HOBe Tuaponusara muHTas, pH 7,2-7.3), u cpeny,
JUMUTHPOBAHHYIO 1O OCHOBHBIM OHORJIEMEHTaM
nutanus (0,1 M comneBoii (ocharHO-OydepHbIi
pacTBoOp), MpU TpPeX TEMIEPATyPHBIX peKUMaX:
68 °C, 18-20°C u 37 °C, co3nmaBasi IpH 3TOM
yCII0BUS, NPUOIMKEHHbIE K TEIVIOKPOBHOMY Opra-
HHU3MY WM K OKpY Karouleil cpene.

Cpox HaOMIOJeHUS COCTaBUI 2 Tola JJIs 1MOY-
BEHHBIX U 40 CyTOK IJIsl IEPUOAUYECKUX KYJIBTYD
OaKTepuil.

BIOJJIETEHb CO PAMH, TOM 31, Ne 4, 2011

JUIst 3IIeKTPOHHO-MHUKPOCKOIINYECKOTO HCCe-
JoBaHMs 00pasibl 0akTepuii pukcuposaiu mo Mro
¢ nocnenytromieit nodukcanuer B 1 % pactBope ue-
ThIpexokucu ocmus Ha 0,2 M kakoguinaTHOM Oyde-
pe (pH 7,2-7,4), 3anuBaiu B 3M0H-apaJIIUT. YIBTpa-
TOHKHE Cpe3bl KOHTPACTHPOBAJIM B paCTBOPAxX ypa-
HUJIALETaTa U MUTpaTa CBUHIIA, IPOCMATPHBAIIH B
TPAaHCMHUCCHOHHOM 3JIEKTPOHHOM MMKPOCKOIIE.

[TpoBeneHHbIE HCCIEOBaHUSI TIO3BOJIMIIA yCTa-
HOBUTbH HAJIMYME KOMILICKCA YJIBTPACTPYKTYPHBIX
U3MEHEHUI y OakTepuil mpH MX OOMTaHHH B YC-
JOBUSIX, aHAJOTUYHBIX YCIOBHSIM TETUIOKPOBHOTO
OpraHusMa U OKPYIKaloIle Cpemsl.

[To cpaBHeHHIO € HUCXOAHOW (KOHTPOIBHHOI)
KyJabsTypoii (puc. 1, a), y 6axrepuii Y. pseudotuber-
culosis 1-3-MeCSYHBIX TIOYBEHHBIX KYJBTYP BBISB-
JICHBI MEJIKHe OCMHO(IIbHBIC TPaHYJIbl HA BHEII-
HEll MeMOpaHe KJIETOYHOH CTEHKH, KOTOpbIE MpH-
HATO OICHMBATh Kak MUKpokarcyny. CXonmHble
CTPYKTYpHI y Oaktepuit Habmonana WU.b. TlaBnosa
[10] B oTBeT Ha BO3ACHCTBHE HEOIATONPHUATHBIX
(dakTOpoB BHEIIHEH cpenabl. Mexay OakTepusMu
3-MeCSYHBIX KYJIBTYp HaOII0AaI0Ch 00pa3OBaHME
cusu (puc. 1, 8). B 3ToT mepros HabIOIeHU ST MEXK-
Jy 4acThlO0 OakTepuii 0OHApYKUBAIUCh MEKKIIC-
TOYHBIC KOHTAKThI, @ TaK)Ke 00pa30BaHHUE KaICyJIbI
u obmiero nmokpora. Ilociae 9 Mecsmes oOuTanus B
NIOYBCHHOM pe3epByape MEKKJICTOYHBIC KOHTAKThI
OTIPENeNISITNCh MEKIYy BCEeMH OaKTepHaIbHBIMH
KJICTKAMH, WX TIOMYJISIIHS Obllla COeTUHEHA TaKkKe
MEKKJIETOYHBIM MaTPHUKCOM, YTO, BEPOSATHO, CIIO-
CcOOCTBOBAJIO CO3AAHMIO ONTHUMAJBHBIX I HUX
TPOPHUUECKHUX YCIOBHH.

Y OaxTtepuii TceBAOTYyOEpKyie3a, BbIICIICH-
HBIX M3 IOYBBI Yepe3 7 MeECSIEB IKCIIEPUMEHTA,
HaOMro1a10ch (POPMHUPOBAHHE TTPOCTEKOB — LIUTO-
IIa3MaTUYECKUX BBIPOCTOB, YBEIHMYMBAIOUINX I10-
BEPXHOCTH KJIETOUHOW MeMmOpanbl (puc. 1, 2). Kak
U3BECTHO, TaKhe 0Opa30BaHUs BBIABISAIOTCS MPH
aJanTalyy K YCJIOBHSIM T'OJIOIAaHUSI y HECTIOPOBBIX
OakTepuil, 6akTepUi-0MUTOTPOGOB, 3a CYET YEro
YCUIIMBAETCS TIOCTYIUICHUE TTHUTATEIBHBIX BEIIECTB
B kneTKy [11]. [IpocTexkn oOHapyKMBATUCh HAMU Y
UEepPCUHMI U B jar-gase npu NeprHoInYECKOM Kyib-
TUBUPOBAHUMU.

VY L. monocytogenes KJIeTOUYHAsI CTCHKa OoJee
purunHa, yem y Y. pseudotuberculosis, n yBennue-
HUE ¢ TJIOMAIN B YCIOBUAX T'OJIOAHUS TPOUCXO-
JIUT 32 CYET YBEIMYCHHUS Pa3MEpPOB CaMHUX KIIETOK
(puc. 2, a), 4TO KOppENMpOBaIO C HMCTOHUYCHUEM
KJIETOUHOW CTEHKHM OaKTepHil 10 CpaBHEHHIO C HC-
XOHOM KOHTPOJIBHOHN KyJbTypoii (puc. 1, 6).

Tpodudeckuii QpaxTop SBISETCS OTHUM U3
HauOoee 3HAYUMBIX aOHMOTHUYECKUX (HAKTOPOB,
OKa3bIBAIOLINX BIMSHUE Ha >KU3HECIIOCOOHOCTH
Oaxrtepuit. Kpome TOro, k ocHOBHBIM (hakTopawm,
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0,67 MKM
[—

o |

Puc. 1. Yavmpacmpykmypa 6036ydumeneii canpo300H0308: a — KOHMpPOAb, UCX0OHbLU wmamm Y. pseudotuberculosis; 6 —

22

KOHMPOAb, Ucxo0uwid wmamm L. monocytogenes; ¢ — oopaszosanue causzu (C) 6 kyaomype Y. pseudotuberculosis,
Haxoouguwielicsi 6 NPOMOUHOU NOYBEHHOU KOAOHKe @ meueHue mpex mecsauee npu 6—8 °C; ¢ — gopmuposanue
npocmexos (Ilp) 6 kaemkax nepuoduueckoii kyaomyput Y. pseudotuberculosis ¢ gocpamno-conesom 6yghepe npu
37°C, I u, nae-gpaza. H — nykaeoud, Il — nepuniazmamuueckoe npocmpancmeo, KC — kaemounas cmemnka,
Bax — eakyonv, M — mesocoma, MxK — mexnckremounviii konmakm, ®X — gubpuinvt xpomamuna, Ae — ae-

aomepam (3neKkmporHo-naomubli), b — deaswascs bakmepus

BIONNETEHb CO PAMH, TOM 31, Ne 4, 2011
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0,33 MKM

Puc. 2. Yaompacmpykmyphvle usmeHeHuss a0anmueH020 Xapakmepa y HAmoeeHHbX 0aKmepui nepuoou4eckou u noy-
BEHHBIX KYAbMYDP: A — UCMOHYEHUe KAeMOUHOU CMEeHKU U NPUBHAKU Kancyao000pazoeanus é kyssmype L. mono-
cytogenes, Haxoousuielcs 8 NPOMOYHOU NOYEEHHOU KONOHKe 6 meueHue deeamu mecsayes npu 18—20°C (K —
@paemenmot kancyavl, /b — nepeeopooka deaswetica bakmepuu);, 6 — KoKKosudHwle gopmul L. monocytogenes,
nepuoduueckas kyaomypa ¢ numamenvHom o6yavone npu 18§—20 °C, 5 cymok, cmayuonapuas gaza (OJ1 — oua-
eoeblll ausuc); 6 — kyabmypa Y. pseudotuberculosis nocie 7-mecsauHoeo npedbleanus 8 OMKPbIMOM NOYEEHHOM pe-
3epeyape, 60 MHO2UX KAEMKAX  30He HYKAeouda mMHozouucienuvie ocmuopuavnvie DX, Ilp; ¢ — bakmepuanvras
Kaemka Kyaomypul L. monocytogenes, naxoousuielicss 6 RpOMO4HOU NOY8EHHOU KOIOHKe 6 me4eHue 08yx nem npu
6—8 °C, evicokas pubocomanvias HacvbiueHHocmsb yumonaazmol (K — kancyaa). Ocm. 0603u. cm. Ha puc. |
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00yCIIOBIMBAIOIIMM CYIIECTBOBAHHE MHUKpPOOpra-
HU3MOB B OIPEIENICHHBIX JKOJIOTMYECKUX HUIIAX
W BIHUSIONIAM Ha W3MEHYMBOCTH BO30YAHUTENCH
Campo300HO30B IIPH CMEHE Cpe/ibl OOUTAHMUS, MOXK-
HO OTHECTH W TemIeparypy. B skcnepumenrtax c
UCTIONIb30BaHUEM IPOTOYHBIX MOYBEHHBIX KOJIO-
HOK KYJIBTYpBl Y. pseudotuberculosis u L. mono-
cytogenes BBIICP)KMBAJIN B TEUCHHE ABYX JIET MPH
nocTosiHHON TemmnepaTtype 6—8 wim 18-20 °C. Oto
MO3BOJIUJIO MPOCTCANTD, KaK BIMSICT TeMIeparypa
Ha HM3MEHYMBOCTh YKa3aHHBIX TI'PaMOTPUIATEIb-
HBIX M TPaMIIOJIOKUTEIBHBIX OaKTepUid TpPH HX
OoOUTaHWU B MOYBE.

B «TemnioBbIX» MOYBEHHBIX KYJNBTypax Hep-
CUHMH M JHUCTEPU, BBIICIECHHBIX M3 MOYBEHHBIX
KOJIOHOK, YaCTO BBISBJISUIMCH OaKTEpHH C Hapylle-
HUEM Tpolecca JeJeHUs. DTO BhIPaxaiaoch B 00-
pa30BaHUM ACHMMETPUYHON TMEPETSIKKH JICICHUS,
JIeTICHUN Ha HepaBHOMEpHBIE cerMeHThl. KieTku ¢
MpU3HAKAMH HapyLICHUs JIeNIeHUs] OblIU BBISBIIC-
Hbl M B «TEIUIOBBIX» MEPUOAMYECKUX KYJIbTypax
HepCUHHMA W JNHCTepUH B nar-gasze W B CTaIHO-
HapHOU (aze pocta. Kpome TOro, B «TEIIOBBIX)
KyJNbTypax JIHCTEpUil OOHApYKMWBAIUCh KIETKH,
JeTAIIecss Kak KOKKOBHJIHBIE M KOPUHE(POPMHEIE
Oaxrepuu (puc. 2, 0).

ITpu n3ydyeHun ynpTpacTpyKTyphl MATOT€HHBIX
OakTepuii B pa3HBIX JKOJOTMYECKHX YCIOBHSIX
ObLI0 OOpalleH0 BHUMAaHHWE Ha COCTOSTHUE HYKJIe-
ouna. Tak, OakTepuajbHbIE KIJIETKH 7-MECSIHON
MOYBEHHOW nonysiuuu Y. pseudotuberculosis nve-
JI1 KOHJCHCUPOBAHHBIA HYKJIEOUJ, COCTOSILUNA U3
OCMHUODHIIBHBIX (PUOPHILIT XpOMAaTHHA, HHOTA pac-
MoJIararoIuxcst B 30He (POPMUPOBAHUS TIEPETIIKKU
nenenus (puc. 2, 6). Y 3Toro Buja OakTepuil mpu
MePUOAMYECKOM KYJIBTHUBUPOBAHUHU CyHEpCIHpa-
nuzanus xpomaruHa (JJHK) nabmromamace B nar-
¢daze u B crannonapHoii ¢ase pocra. CymiecTByeT
MHEHHE, YTO MOJ00HOE KOHJCHCHPOBAaHHOE COCTO-
SHUE HYKJCOUJa, Kak MmokazaHo jis E. coli, Ha-
omronaercst ipu cBsizpiBanuu JIHK ¢ monmamuna-
MU U UMeEeT I OakTepuil aJanTHBHOE 3HAYCHUE
[12-15].

VYCTaHOBIIEHO, YTO 0 CPaBHEHUIO C KOHTPO-
JeM y pa3HBIX TEMIIEpaTypHBIX BapHaHTOB BCEX
W3YUYCHHBIX TIOYBEHHBIX KYJIBTYpP, OCOOCHHO Yy
«XOJIOIOBBIX» KYJIBTYp HWEPCHHHA W JIUCTECPUH,
MOBBIIIAIACH AJIEKTPOHHAS TUIOTHOCTH IUTOILIA3-
MBI, CBSI3aHHAsi ¢ U3MEHEHUEM KOJUYeCTBa pHOO-
coMm (puc. 2, 2). Hapsiny ¢ 3TuM B 30He HyKJeouaa
BBISIBISUINCH  AJIEKTPOHHO-TUIOTHBIE  arjoMeparsbl.
AHaJOrM4HOE TIOBBIIIICHUE PHOOCOMABHONW Ha-
CBILIEHHOCTH IIUTOIIa3Mbl OaKTEpHUl 0OHAPYKEHO
B Jyar-paze MEepUOAMYECKOTO KYJIBTHBHPOBAHUS.
[TomoOHOE siBIEHUE CBA3aHO CO CHHIKCHHEM IIPO-
NyKTUBHOCTH pHOOcOM, Mayas 3PQPEKTUBHOCTH
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KOTOPBIX KOMIEHCHUPYETCS IOMOTHUTEIBHBIM HX
CHHTE30M JJis TMOAJEPKaHUS CKOPOCTH pocTa
OaxkTepuil Ha oNpeneNeHHOM YpOBHE. DTO corjia-
CyeTCsl C JTaHHBIMU O TOM, YTO Y (paKyJbTaTUBHO
NCUXpoQUIbHBIX OakTepuid, Takux Kak E. coli u
Y. pseudotuberculosis m HEKOTOPBHIX MOYBEHHBIX
OaKkTepuil, MpU POCTE HA XOJOAE YBEITUUMBACTCS
HOTPeOHOCTH B MUTATEIBHBIX BEIIECTBAX U YCUIIH-
Baetcsa cunte3 PHK [16].

OnmHuM W3 MEXaHWU3MOB ajanTanuu K nedu-
UTy THUTAHWUS TPU HEONTHUMAJBHBIX YCIOBHSIX
CYIIECTBOBAaHUS y MHKPOOPTaHU3MOB SIBIISIETCS
cuHTe3 3amacHbIX BemecTs [17, 18]. Y n3ydeHHBIX
HaMU BUJIOB OakTepuii Oblia oOHapyskeHa Crocoo-
HOCTh CHHTE3UPOBaTh nonudocdarsl U Moau--ok-
cuMacisayto kucioty (IIOMK).

[lpy  mepuoAMYECKOM  KYJIBTHBHPOBAHUU
Y. pseudotuberculosis monudochaTsl BBISIBISINCH
B BUJI€ OKPYTIBIX OCMHO(HIBHBIX BKIIOUYCHUH, Ya-
nie o nepudepun 6aKTepUaNbHONW KJIETKHU («OXKe-
penbe») (puc. 3, a), KOIMYEeCTBEHHOE HAKOILICHUE
nonudocdaTtoB 3aBUCENO OT cOCTaBa Cpeabl (Kak
npaBuiio, Ha (ocharHo-coeBoM Oydepe — «ro-
noaHas» cpena) U gaspl pocTta KylabTypsbl (B Jar-
daze). Bxirouenns [IOMK, xoTopsie skcTparupo-
BaJIUCh TPHU CIHUPTOBOH 00pabOTKE Npernaparos,
UMENU BHJ NICEBJOBAKYyOJIeH, OKPYKEHHBIX OJIHO-
CJIOHHOM MeMOpaHoi#i (puc. 3, 6), OHU O0HApPyKUBa-
JUCh KaK y MEPUOAMYECKUX KYIbTyp Y. pseudotu-
berculosis, Tak u'y L. monocytogenes BHE 3aBUCH-
MOCTH OT COCTaBa cpenbl U (ha3bl pocTa, HO daIie
y OakTepuii, OOMTABIINX B TIOYBE, HA BCEX CPOKAX
HaOTI0ICH U .

Ha ocHoBaHMM CpaBHHUTEIBHBIX MOPQOIOTH-
YeCKMX M OMOXMMHUYECKHUX HCCIICNOBAHUN HaMU
OBLIO BBICKA3aHO MPEATIOJIOKECHHE, YTO CYLIECTBY-
€T KOJTMYECTBEHHBIN MOPOT COMCPKAHUS 3aTaCHBIX
BEILECTB B KJIETKE, NP KOTOPOM OHM BH3YaJIM3H-
PYIOTCSL C MOMOIIBIO IEKTPOHHONH MUKPOCKOIMH:
s onudocdaroB ATOT TOPOr JOMKEH OBITh
Beiie 4000 MKT/T cyXol mMacchl OakTepuid, a s
[IOMK — He MeHee 4 MKI/T.

YCcTaHOBIIGHO, YTO BCE BBISIBICHHBIC HAMH YIIb-
TPacCTPYKTYpHBIC HM3MEHEHHsI OaKkTepuil HOCHIIN
¢denoTunuueckuii xapakrep. IlaccupoBanue mnou-
BEHHBIX KYJBTYp Ha MUTATEIBHON CPeJie MPUBOIH-
JO K TIOCTETICHHOMY BOCCTaHOBJICHHIO HWCXOJIHOW
MOp(OJIOTUH, TIPU 3TOM JIsl TUCTEpU TpeboBaj-
cst boee ITUTENBHBINA TTEPHO/.

W1 HakoHerl, y UcCIeJOBAaHHBIX MUKPOOPTaHU3-
MOB IIpU TNEPUOAMYECKOM KYJIbTUBUPOBAHUU BBI-
SBIISITUCH CTPYKTYpPBI, HE TPUCYLIHE OaKTepUsIM
npu UX OOMTaHWHM B TOYBE. B YCIIOBHSX «XOJO-
JIOBOT0» KYJIBTUBHPOBAHUS KaK y WEPCHHUH, Tak
U y JIUCTEpUil OOHAPYIKUBAJICS KOMILIEKC OOIIUX
IPU3HAKOB: AJICKTPOHHO-TUIOTHBIE MEMO3UTHI Ha
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0,50 MM
I

Puc. 3. YaempacmpykmypHoie nposeneHus memadoau4eckol aKmueHOCMU Y NAmOeHHbIX Oakmepuil npu Kyabmueupo-
BAHUU 8 YCA0BUAX NOAOICUMENbHOU HU3KOU memnepamypul: a — Y. pseudotuberculosis, nepuoduueckas kyavmypa
6 numamenviom Oyavore npu 18—20 °C, 1 4, aae-¢hasa (8 yumonaasme MHO20HUCAEHHbIE IAEKMPOHHO-NAOMHbIE
exnioueruss (B — noaugpocpamor)); 6 — L. monocytogenes, nepuoduueckas Kyavmypa é gocpammo-conesom 0ygepe
npu 6—8 °C, 40 cymok, cmayuonapuasn gasza (Bak (nceedosakyons), 06pasoeannas 6 pesyibmame HAKONAEHUs
IIOMK); ¢ — L. monocytogenes, nepuoduueckas Kyabmypa 6 numamenvHom Oyavone npu 6—8 °C, 5 cymok, 9K-
cnoHenyuanvias gasza (denosumot (/) 6 KaemouHoU cmeHKe U 6 30He nepe2opodKu OeneHus (Kaemka 6 yeHmpe),
XA0NbeBUOHbIE INeKMPOHHO-NA0OMHble Macchl (XIM) 6 30ne Hykaeouda); ¢ — Y. pseudotuberculosis, nepuoduueckas
Kyavmypa 6 ocghamno-conesom 6ygepe npu 6—8 °C, 10 cymok, no30HAsL 3IKCNOHEHUUAAbHAS/CMAUUOHAPHAS
¢aza. Ocm. 0603H. cm. puc. 1 u 2
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KJIETOYHOM CTEHKE, 3JEKTPOHHO-IJIOTHBIE «XJIO-
MbEBUJIHBIE» MAcCChl B 30HE HYKJICOMJA U B IIMTO-
mnasme (puc. 3,6,2). Ilpu sTOM Ha mnosIBICHHE
JIETIO3UTOB BIIMSJI TOJIBKO TEMIIEPAaTyPHBIH (hakTop
KyJIbTHBUPOBaHUS. B nuHaMKKe NEeproguyecKoro
KYJIBTHBUPOBAHUS YAAJIOCh MPOCIECIUTH IEepeMe-
[IeHNE YyKa3aHHBIX OOpa30BaHUIl M3 30HBI HYK-
neousia B MepupEpUUECKYI0 YacTh M KIJIETOUHYIO
CTEHKY OaKTepuil.

Ha ocHoBanum ananm3a COOCTBEHHBIX H JIH-
TepatypHbix [19, 20] naHHBIX HaMM BBICKa3aHO
MPENIONIOKEHHUE, YTO JaHHBIC YIBTPACTPYKTYPHBIC
M3MEHEHUS JIEMOHCTPUPYIOT METa0OINYECKYIO aK-
TUBHOCTh OaKTEpUH, a UMEHHO, MPOSIBICHUS CHH-
TETHUYECKOr0 MPOoIecca, B YACTHOCTH, IPOAYKIHUIO
UMU OMOJOTHYECKH aKTHBHBIX BEIIECTB B YCIIOBHU-
X (YHKIIMOHAIBHOW aJanTaiuH.

CucremMaTu3upoBaHHbIE JaHHBIE 00 yIbTpa-
CTPYKType Bo30yIuTeNe capo300H030B — Y. pseu-
dotuberculosis n L. monocytogenes — B pa3HBIX
($azax u mpu pazIUYHBIX YCJIOBUAX UX MEPHOAH-
YEeCKOI'o KYJIbTUBUPOBAHUS, TAK K€ KaK U UX I0Y-
BEHHBIX U30JIATOB, JI0 HALTUX UCCIEIOBAaHUHN OTCYT-
cTBoBasIM. O000ILIEHHE PE3yNbTaTOB COOCTBEHHBIX
MHOT'OJIETHUX MOJEJIbHBIX 3KCIIEPUMEHTOB I103BO-
JUJI0 HaM c/eNaTh 3aKJIOYEHHEe O TOM, UTO BHI-
SIBJICHHBIA KOMIUICKC YJIBTPaCTPYKTYPHBIX H3Me-
HeHUN OakTepuil TEPUOJUYECKUX W TOYBEHHBIX
KYJBTYp, oOecreunBaromuX uxX (QyHKIMOHATIBHYIO
MOJTHOLEHHOCTD, CJIENYeT paccMaTpuBaTh Kak ec-
TECTBEHHYIO QJalTUBHYIO peakuuio OaKkTepH-
aJBHBIX TOMYJSINN Ha WU3MEHSIOIIUECS YCIOBHS
OoOMTaHUs B COOTBETCTBYIOUIMX 3KOJOTHYECKUX
HUIIaX, KOTopas OTpa)kaeT YHHUBEpPCaJbHbIM, MOp-
(onornyeckuii MexaHU3M aJanTaiuyi NaTOreHHBIX
MHUKpoopranusmos [21, 22].

JlnuTenbHOe TpeObIBaHUE IMATOreHHBIX Oak-
Tepuil — BO30yAHMTENEH CalpO300HO30B — B MOYBE
oOecnieuynBaeTcs 3a CYET W3MEHEHHH (EHOTHUIH-
YEeCKOI'o XapakTepa Ha ypOBHE YJIbTPACTPYKTYp U
BBIpa)KaeTcsi B 00pa3oBaHMM KarcCyJbl ¥ MHKPO-
KarcyJibl, 0OIIEero MoKpoBa, CIU3U, MEKKIETOUHBIX
KOHTaKTOB, LIUTOIIA3MaTHUYECKUX BBIPOCTOB (IIPO-
CTEKOB) M HAKOIUICHHS 3allaCHBIX BeliecTB [21-24].
OyHKUMOHAJIbHAS aAanTalus Takke oOecreynBa-
€TCsl MOBBIIIEHHEM H3BWIMCTOCTU U HU3MEHEHUEM
TOJIIUHBI KJIETOYHOW CTEHKH, BapuabeIbHOCTHIO
pasmepoB Oaktepuii, puOOCOMaJIBHOM HACHIILEH-
HOCTBIO LIUTOIUIa3Mbl U COCTOSIHUEM HYKJIEOMJA,
OTpaXKaloMM  KOH(POPMAIIMOHHBIE  M3MEHECHHS
6axrepuanpHoi JJHK.

B ycioBusix nepuoAMYECKOro KyJbTHBHPOBa-
HUSI UEPCUHHI M JUCTEPUN TIPHU Pa3HBIX TeMIlepa-
TYPHBIX B TPOPHUECKUX PEKHMAX, TaK K€ KaK U
IpU JUINTEIBHOM CYIIIECTBOBAaHHH B IOYBE, B Oak-

26

TEPUAJIBHBIX KJIETKAaX IPOUCXOAST CXOJHBIE MOp-
(honmornyeckne U3MEHEHHUsI, KOTOPbIE UMEIOT ajar-
TUBHBIN XapakTep.

ITomuMo 3TOrO, TPU NEPUOANIECKOM KYIBTHBHU-
POBaHWM M3YUYEHHBIX MUKPOOPTaHU3MOB B YCJIOBH-
X HHU3KOW TEMIIEpaTypbl BBISBICHO 0Opa3oBaHHe
CTPYKTYP, OTJIMYAIOIIKUXCS OT 3allaCHbIX BEILLECTB,
B BHUJE AJIEKTPOHHO-TIJIOTHBIX XJIONBEBUIHBIX ar-
JIOMEpPATOB B 30HE HYKJIEOMJA U B LIMUTOILIA3MeE, a
TaKXe IEKTPOHHO-IIJIOTHBIX JETIO3UTOB B KJIETOY-
HOH cteHke. [Ipeanonaraercs, 4To AaHHAsA KapTH-
Ha JEMOHCTPUPYET YJIbTPACTPYKTYpPHbIE IPU3HAKU
OMOCHHTETHYECKOT 0 MPOLEcca, CBSI3aHHOTO € MPOo-
OyKiueld 6akTepusiMiM BTOPUYHBIX METaOOIHUTOB.

@yHIaMeHTaJlIbHOE 3HAYEHUE MPEACTaBICHHBIX
MaTepHuajoB OMPENENAETCS TEM, YTO OHM JEMOHC-
TPUPYIOT MOP(HOJOTHYECKYI0 OCHOBY aJanTaluu
BO30yAUTENIEH CallPO300HO30B K Pa3HbIM YCIOBUSAM
OOUTaHUS, COOTBETCTBYIOUIUM CampoUTHICCKON
U TnapasuTHYecKoil (as3am HX >KU3HEIEeSITeIbHOC-
TH. B naHe mpuKIIaJHOTO 3HAYEHUs MOJTYy4YEeHHbIE
JaHHbIe O MOP(OIOTHYECKOW W3MEHYMBOCTH Ia-
TOT€HHBIX OaKTepuil JOJDKHBI YUUTBHIBATBHCS MpPU
MPOBEICHNH MHKPOOMOJIOTMYECKUX HCCIe0Ba-
HHUH, OCOOEHHO C IMArHOCTHUYECKOH IIEJbI0, IIO-
CKOJIBKY HMEHHO CTpPYKTYpPHO-(pyHKIMOHAJIbHAS
nepecTpoiika GakTepranibHON MOMYJISAIHH MOXET
00yCJIOBIMBATh HEYAAYHOCTh OAKTEPHOIOTUYECKO-
T'O TOATBEPKACHUS HH()EKIIMOHHBIX 3a00JIeBaHMIA.
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MORPHOLOGICAL ASPECTS OF SAPROZOONOSIS AGENTS ADAPTATION UNDER
DIFFERENT CONDITIONS OF THEIR EXISTENCE

Larisa Mikhaylovha SOMOVA, Lyubov Stepanovna BUZOLEVA,

Natalya Gennadievha PLEKHOVA
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690087, Viadivostok, Selskaya str., 1

On the ground of long investigations, carried out in model microecosystems, authors generalized the data about ultra-
structure of pathogenic bacteria — agents of saprozoonosis — under different conditions of their existence. The complex
of the morphological changes, providing functional perfection of different types of bacteria, is characterized. The sug-
gestion about the universal mechanism of the microorganisms’ adaptation to the changing parameters of the inhabitation
is given.
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