BeBepneHue B nocnenHue rogbl pacteT KOAMYecTBo Nybankaynim, B KOTOPbIX
npueefeHbl pe3ynbTaTbl NU3YYEeHUA peakunm MNKPOOPraHU3MOB Ha pa3JinyHble
CTpeccopHble BO3OeNCTBUA. 3Ha4YMTeNbHasa 4YaCcTb 3TUX UCCNeLoBaHUW HanpaBieHa Ha
n3y4yeHue Tak HasbiBaemoro "starvation stress", BbI3BaHHOr0 BAUAHUEM NMMUTA
pPa3aINyHbIX PAKTOPOB NMUTAHUS Ha XU3HEeAEeATEeNbHOCTb MUKPOOPIraHNU3MOB.
CyLlecTBYOT 1 Apyrune pasgpakmurtenun, cnocobHblie Bbi3blBaTb COCTOSAHME CTpecca y
bakTepun. Cpean HMX Hanbosiee N3BECTHbl PuUsndeckme (TemnepaTypHblie,
paavaunoHHble 1 T.M.), dnsnko-xummyeckme (pH, p02, pC02), buonornyeckme
(bakTepuodharn, bakTepmanbHble TOKCUHbLI 1 T.M.) [1]. HecMoTpsa Ha Hann4ue
nccnenoBaHMi, NOCBSLWEHHbIX peakunam bakTepuin Ha pa3Hblie BUAbl CTPECCOPHbIX
BO34ENCTBUN, CrieayeT OTMEeTUTb HEAOCTAaTOYHOCTb CBEAEHUIN O CTpecce y
MWUKPOOPraHU3mMoB, MMeLWKNX 3HaYeHne B MeguumnHe. Kpome Toro, aas nsy4vyeHus
cTpecca y bakTepum peako UCrnosib3yTCs NPouecchl yrnpaBasaemMoro
KY/IbTUBUPOBAHNSA B CUHTETUYECKUX MUTaTEeNIbHbIX Cpedax, 4TO BeCbMa Heobxoanmo
ONs cCo34aHNs YC/I0BMI YNPaBAsSEMOro ctpecca. Takme nccnenoBaHms Moram 6l
MMeTb 3HaYeHMe He ToNIbKO ansa yranybnenmsa 3HaHum o buonorum baktepmnasabHOM
KNEeTKWU, HO U ObITb MOJIE3HBIMU B MPAKTUYECKOM OTHOLUEHNUN — B BUOTEXHOI0r NN
MeANLNHCKNX NMMYyHOBMonornyecknx npenapaTtos. B aTom HanpaBneHun BecbMa
NepcnekTUBHO U3YyYEeHNE N3MEHEHU B KJIETKaX MUKPOOPraHn3mMoB — Bo3byantenen
NHPEeKUNOHHbIX 3aboneBanHunn [1]. Mopagka 30% HaceneHnsa ABAATCA MOCTOAHHbIMMW
HOCUTENAMMN 30J1I0TUCTOr0 CTa(PUNIOKOKKA, KOTOPbIN MOXXET COXPAaHATLCSA Ha KOXKHbIX
MOKPOBaXx N C/IN3UCTbIX 000/104Kax BEPXHUX AbiXxaTeNbHbiX NyTen [2]. CTanNoKOKK
MO>XeT Nnopa>kaTb MHOIMMe opraHbl U ABNsgeTCa Bo3byanTenem okono 120 pa3inyHbIX
3aboneBaHunin. 3ab6oneBaHNs KOXXN N MOAKOXKHOW KNEeTYaTKN - PYPYHKYbI,
KapbyHKynbl, abcuecchl, haerMoHsbl, nnogepnum, PONINKYINTbI, «CTaUIOKOKKOBas
poxka» n gpyrmne. NoMrUmMo 3Toro, K NopakKeHnsM KOXXn OTHOCATCS
CKapfaiaTuHonogobHbIe Cbinn NPU APYrMX CTaPuUIOKOKKOBbLIX 3aboseBaHUSAX.
NMopa>xeHne KOCTen U CyCTaBOB Yalle NPpouCXoauT rNpu reHepasn3oBaHHOWN
MHGeKUNN, Korga CTauNoOKOKK LUPKYyanpyeT B KpoBu. CUHOPOM TOKCUYECKOro LWOoKa
BO3HUKAET Npu TAXKesblX dopMax MHPEKLNN, KOr4a B KPOBb rnonagaeT C/INWKOM
B60/ibLLIOE KONMNYECTBO TOKCMHOB. CTahM/IOKOKKOBbLIN MEHUHIUT 1 abcuecc mo3ra
pa3BMBAlOTCA B pe3ysibTaTe CTahMIOKOKKOBOIO cencuca (3apa>keHns Kposu).
CTa(hnOKOKK TakKXXe ABNSeTCA YaCTbiM BO3OyanTenem psaga BoCcnaanTesbHbIX
3abosieBaHU rnas, B NepByto o4epedb, A4YMEHEN U KOHBIOHKTUBUTOB. 30JI0TUCTbLIN
CTaPUIOKOKK HYaCTO BXOAUT B COCTAB HOPMaJZIbHON MUKPO(IOPbI YesoBeKa.
MopasnsoLLee YACO CTAaPUIIOKOKKOBbBIX MH(PEKLMN HOCUT SHAOOMEHHbIN XapaKTep,
CBSAI3aHHbIN C aKTUBaLMen ayToMmnkpodnopbl [3]. DTOT hakT NnogyYepkmBaeT
0e3yC/I0BHYO Ba)>XHOCTb NCC/Ie40BaHNIN, CBA3aHHbIX C BO3MOXXHOCTbIO HanpaB/IEHHOW
perynsaunm MHTEHCUBHOCTMU XXU3HEAEATENbHOCTN Takoro poaa 6aktepun. lencreme
HebnaronpusaTHbIX PaKTOPOB Ha MUKPOOHbIE KNETKU NPUBOONT K CUHTE3Y 60osbLoro
KOJIN4ecCcTBa POCTUHIMBMPYIOLWNX COeANHEHNI U crieunanbHbiX benkos. Hanbonee



N3BECTHbIMU N3 HUX ABNAIOTCA TakK Ha3biBaeMble 6enkn Tennosoro woka (bTLU),
nosaBnsoLWMeCs NoL BO3LeNCTBMEM MOBbILLEHHOW TemMnepaTypbl. BT y naToreHHbIX
MWUKPOOPraHM3mMoOB MOryT AeNCTBOBaTb KakK PaKTOPbl BUPYJSIEHTHOCTMN, OHU
BbIMOJIHAIOT POJib LWANEPOHOB, 610oKMPYOT 0bpa3oBaHMe TPETUYHON N HETBEPTUYHON
CTPYKTYpPbl BHOBb CUHTE3UpYyeMbIX benkos 1 obecrneymsBaloT NX TPaHCMOPT Yepes
MeMbpaHy. Bce reHbl TENQI0OBOrr0O LWOKa NMpuv HOpMasibHOM TeMnepaType
3KCNpeccupyoTcs Ha OCTaTOYHOM YPOBHE, NPU TEMJIOBOM LLOKE 3KCnpeccus
MIHOBEHHO BO3pacTaeT Ha YpOBHe TpaHCcKpunuumn [4]. B oTBET Ha CTpeccoBble
YyCJI0BUS YaCTO BO3pacTaeT aKTUBHOCTb TeX e (pepMeHTOB, KOTopble
PYHKLMOHUPYIOT B HOPMaibHbIX ycnoBusx. Npenensl 3TON HOPMbl HEOAMHAKOBbI AJ15
pa3inyHbIX opraHn3amos [5]. Llenbto HacTodAwen paboTbl ABAAIOCHL OLEHNTb
N3MeHeHUNsa Pn3nonoro-bnoxmmMmmn4ecknx napamMeTpoB kKaeTok Staphylococcus aureus
npu cTpecce B NPUCYTCTBUN FaslIoreHNpPOBaHHOIroO hypaHOHa - MHIMBUTOpPa KBOPYM-
npoueccoB. MaTepunanbl U MeToAbl NCccenoBaHns B paboTe ncnonbsoBann WTamMmm
Staphylococcus aureus ESh1kanHU4YeCcKun N30n4T, NPOSIBASIOLWNNA BbICOKYIO
reMoNINTUYECKY aKTUBHOCTb. B paboTe npnMeHann cepocopep kallee nponsBogHoe
dypaHoHa (P1) 5-rnapokcu-4-(4-meTundeHnncynb@oHmnn)-3-xnop-2(5H)-pypaHoH
(pncyHok 1). PaboTanu co cneayownmMm KOHUEHTPALUAMWU: KOHLEHTpaUn
cepocogepxawlero pypaHoHa 1:0.1 mkr/mn, 1 mkr/mn, 10 mkr/mn. BewecTtso
pacTBOPSAAMN B ANMETUNCYIbPOKCULE, KOHEYHAA KOHLUEHTpauma pacTBoOpuUTeNns B
cpene He npesBblwana 3%. Puc. 1 - dopmyna cepoconepxaliero nponsBoLgHOIro
dypaHoHa (ycnoBHo obo3Ha4veH 1) Ycnosua KynbTuBupoBaHus Staphylococcus aureus:
BblpalLMBaHMe CyTOYHON KyNbTypbl (24 4aca) nposoannan Ha L-6ynboHe npu 37°C. On4a
onpeneneHns reMosIMTUYeCKon akTUBHOCTN UCMNOJIb30BaJIM KPOBSAHOW arap ¢
nobasneHmnem 5% cycneH3nm sputpoumnTtoB bapaHa. O BenmymnHe obuien
reMosIMTU4EeCKON aKTUBHOCTU CyAUAN NO pa3Mepy 30H JIN3UCa BOKPYr KOJIOHUN S.
aureus Ha KpoBsiHOM arape. [1na onpenesneHns NpoTeoIMTUYECKON aKTUBHOCTH
MCNOJIb30BaIN MOJIOYHbIN arap: MACONENTOHHbINM arap ¢ gobasneHnem 10 %
nacTepm3oBaHHOro Mosioka. O BennymHe npoTeosIMTUYECKON aKTUBHOCTM Cyauam no
pa3mMepy 30H IM31Ca BOKPYr KOJIOHUI S. aureus Ha MOJIOYHOM arape. Ans
onpeneneHns neunTNHa3HoOM akKkTUBHOCTU UCMOJIb30BaJIN XKEeNTOYHO-COJIeBON arap
(MKCA): maconenToHHbIV arap ¢ gobasneHmem 10% NaCl n 10% cycneHAMPOBaHHOIO
»)entka (Kentok ogHoro anua cycneHgupyroT B 200 mn 0,8% NacCl). O Benun4vunHe
NeynTUHA3HOW aKTUBHOCTM CyOUAM NO 30HAM NMOMYTHEHNS cpefbl BOKPYr KOJIOHUI S.
aureus Ha XXCA. Tennoson wok (TLU) BbI3biBaNM BblAEPXUBAHNEM aJIMKBOTHI (6 M)
18-4yacoBon KynbTypbl S. aureus npu 45°C nnm 60°C B TedyeHune 15 muHyT. MNMocne
TEernJioBOro woKa npoBoAN/IN BbICEB Ha MJIOTHbIE cpelbl (KPOBAHOM arap, MOJIOYHbIN
arap, XCA) v ocyLLecTBASA/IN NOACHET KOJIOHUN B CHETYMKE KOJIOHUIA, CPaBHUBANN
CoxXpaHeHue KoJloHneobpa3syouwen cCnoCobHOCTN N pa3NNYHbIX PEPMEHTATUBHbLIX
AKTUBHOCTEWN Y KJIETOK, MOABEPrHYThIX TEMJIOBOMY LLUOKY. BinsHmne nccnepgyemoro
dypaHOHa Ha PM3NOJIONMYECKY0 aKTUBHOCTb CTa(PhUI/IOKOKKa B YCJIOBMAX TEMJIOBOIr0



cTpecca Npn coBMECTHOM AENCTBUN TEMNJI0BOIro LLWOKa N UCCnenyemoro pypaHoHa Mbl
Habnwgann cHUXXeHme pocTta S.aureus. Tennoson WokK 45°C nHOoyumMpoBan
yBennyeHue 4yncna KOE no cpaBHEHWNIO C KOHTPOJIEM, NpoUCXoausia akTusm3aunsa cun
KJIeTOK, HanpaBJIeHHbIX Ha BbDKMBaHNE (PUCYHKU 2-4). HN3KMe KoOHUeHTpauunm
bypaHOHa TOXXe CTUMYIMPOBaJIN POCT OTHOCUTENIbHO KOHTpOoNA. O4HAKO C
MoBbILUEHNEM KOHLLeHTpaunn pypaHoHa yMeHbLUlasiaCb BO3MOXXHOCTbL TLU
CTUMynmMpoBaTb pocT. Mpu Tennosom woke 60°C pocT He Habntogann. Ona
cTapnOKOKKa obpa3oBaHMe pa3/iNyHbIX (PEPMEHTOB ABNAETCH KIOYEBbLIM (DAKTOPOM
BUPYJIeHTHOCTWU. OnpeneneHre akTUBHOCTU 3TUX PEPMEHTOB OCYLLLEeCTBIANN
rnocpencTBOM BbiCeBa CTAaPUIIOKOKKA Ha MOJIOYHbIN (NpoTeonnTmnyeckass akTUBHOCTb),
KPOBSAHOM (reMosinTu4eckas akTUBHOCTb) N XKeJITTOYHO-COJIeBON (NeynTnHa3Has
AaKTUBHOCTb) arapbl. PocT Habnoganm Bo Bcex BapuaHTax. Puc. 2 - Konnyectso KOE
S.aureus Ha KPOBSAHOM arape 40 1 Nocse TernJoBoro woka npu obpaboTke
nccnegyemolM oypaHoHoM Puc. 3 - Konnyectso KOE S.aureus Ha MOJI0MHOM arape Ao
1 nocne TensoBoro woka npu obpaboTke hypaHoHOM 1 Ha KpoBsIHOM arape
reMmonmTu4yeckas akTUBHOCTb OCTaBaJlaCb BbICOKAs BO BCeX BapumaHTax, Habnwaanm
3Ha4YMTeNIbHble 30Hbl remosinsa. Puc. 4 - Konndectso KOE S.aureus Ha XXeNITO4YHO-
COJIEeBOM arape A0 W rnocye TernsiosBoro woka npu obpabortke pypaHoHoMm 1 Mpwu
BblCeBE CTa(PMIOKOKKA Ha MOJIOYHbIN arap Habnagaam NpoTeoINTUYECKYIO
aKTUBHOCTb Npun TenaoBoM LwWoke 45°C, npun 60°C npoTeonntnyeckass akTUBHOCTb
Tak)Xxe NpUCyTCTBOBAaJa, HO B MeHblLUen cTerneHu. [Npun BbiCeBe Ha XXeNTOYHO-CONeBOM
arap Habnwganm akTUBHOCTbL, HO B BapuaHTe ¢ TLU 45°C BbIpOC/N TONBKO MenKune
KOJIOHUN, rae Tonbko 21% KOE obnagan neunmtuHa3HOM aKTUBHOCTbLIO. Taknm
06pa3oM, MOXXHO 3aKJIl04NTb, YTO NPU Ten0BOM LwWokKe (45°C, 15 MUH) n Hann4um
ypaHOHa B HU3KNX KOHUeHTpauunax (0.1 MKr/mMJ) oCcywecTBAAeTCS CTUMYNAaUmnS
pocTa S.aureus, a BbiICOKast KOHUeHTpauunsa pypaHoHa 1 (10 Mkr/mn) nogaBnseT pocT
kneTok. Tensioson wok (60°C, 15 MnH) NpuBOAUT K 3aMefJIEHNIO pOCTa KYJIbTypbl N K
4YaCTUYHOMY ee Nn3ncy. B ycnoBmsax TennoBoro woka 5-rugpokcun-4-(4-
MeTUNPeHUNCYNboHUN)-3-xnop-2(5H)-pypaHoOH B KOHUeHTpauum 10 Mkr/mn
yMeHbllaeT cnocobHOCTb K KoNloHneobpasoBaHuio Staphylococcus aureus. B
BapuaHTax ¢ obpaboTkon pypaHoHamm nepen TLU y KneTok cTahuIOKOKKa
reMoinTu4yecKasa akTUBHOCTb NPUCYTCTBYET BO BCEX BapuaHTax, HO NpoucxognT
MHrMbnpoBaHMe NPOTEONNTNYECKON N NTEUNTUHA3HON aKTUBHOCTK npwu TLU 60°C.
JleunTrHa3Hasa aKTUBHOCTb NMPOSABNSAETCA TONbKO Y 21% KONOHUW. TakuM obpasom,
nccnenyemoiin pypaHoH, NpennosioXXNTesNIbHO, CHUXXAeT BUPYJIEHTHbLIE CBONCTBA
CTadNNOKOKKa U ycuamBaeT 3pdeKkT TennoBOro WokKa Ha KneTku. PaHee Hamun 6bian
rMoKa3aHbl COBMeCTHble 3(p(heKTbl TEMJIOBOIr0O LLOKA N TOMOCEPUH/IAKTOHA Ha OaHHbIN
wTammMm S. aureus [6]. Kpome Toro, 661710 NoKasaHo, 4TO nccaefoBaHmna bUonornyeckmnx
3 peKTOB NPON3BOAHbLIX PYPAHOHOB MNepCrneKTUBHbLI B HanpaBJeHUN MONCKa nx
AKTUBHOCTM B OTHOLWEHUWN KJIMHUYECKN 3HAYUMbIX LUTAMMOB MUKPOOPraHn3moB [7-9].



