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Pe31OMe. [JpoBe3erlO 31(CnepUMeHmCIJlbrlOeuCCJze30BQ7iUe,n03BOflUBweeU3Y'lumb B033eucmBue CYX020BblC01(03ucnepcHozo
a3p03OJl51xflOpu3a llampU51 Ha JICU3Hecnoco6liOcmb U 6UoflOZUtleClwe CBoucmBa U nepCUCmertlnHble xapa1(mepucmwcu J;lUJ(-
pOOpWJ-lU3MOB,cjJYll1(~UQ1-taflbllOecocm051llue flapWl20mpaxeaflbl1020 3nUmeflU51 Cflu3ucmou nepe3Jieii U 3a3J-leMe3uWlbHOU
nOBepXI-lOcmupOmOUlOm1(U.

B lW'lecmBe meCm-1(yflbmypbl ucnOflb30BaJtC51cma1l3apmJ-lbtii UlmaMM S.pneumoniae, ceoucmea 1(OmOp020uccfle30Baflucb
a 3J(cnepuMellmWlbJiOU a3p030flbllOii lWJ;lepe. CaoiicmBa 3nUmeflU51 3blxameflbHo20 mpQ7cma U3Yl[(lflUCb Jia M03eflu lUlemOn
cjJapUJiZeWlbJ-10203nW71eflU5l,nOflY'leJ-lllblX y 10 eOflOJ-l7nepOB,30 U nocJle WlWJl5lL~UUcyxozo a3p030fl51 xflOpu3a J-lQ7npU51.B l(([-
'lecmee 1(OHmpOfl51ucnOflb30eaJ-l a9p030flb 0,9% pacmBopa xflOpu3a J-lampU5l.

YcmClJIOBfleJ-lO,lfmo cyxOLI BblCoJ(03ucnepcllblu a3p030flb xflOpu3a ltampU5l OlW3blBaem UJiZu6upyrow,uu 3rjJcjJe1(mJ-lapocm
U JICU3l-leCnoc061-lOcmbMU7cpOOpWml3JI10B,U3J11eWlemux 6UOflOZUlfeCJcueceoucmea. [JOCJle31(Cn03U~UUa3p03OJl51rta6Jl103aflOCb
YCUf16liUe9f161(mporjJu3uoflozu1leclwll rjJYllx[iUmlClJlbHOII aXmUBrIOCmU3nUmeflUaJlbl-lblX l(J[em01(U B03pacmCtJ-[ueux lWflOl-lU3a-
U,UOllilOUpe3ucmemnJlOcmu. [JoflY'leJ-lllble 3Cllll-lble cBu3emeflbcmByem 0 6fiClzonpU5lml-lOM B033eucmBuu cyxozo BblC01(03uc-
nepCllOZOa3p030JI5l xflOpu3a rtampU5l Ha 3auiumHbie CBoucmca IUlemo/( pecnupamopllOZO mpaJcma U nOBblUlel-lUUlleCnelwrjJu-
1IeC1(OII3auiumbl OpZClllU3Jlta.

KJlJO'te6ble CJ106a: cyxou a3p030flb xflOpu3a rtampU51, WlWJI51I~UU,WJlOmepanU51, MUJ(pOOpWJ-lU3Jllbl,qJapWlZeaJlbJ-lblU
9numeflUU.

EFFECT OF THE DRY SODIUM CHLORIDE AEROSOL ON PHYSIOLOGICAL PROPERTIES
OF S.PNfUMONIAf AND THE MUCOSA EPITHELIUM AT THE EXPERIMENT

A. V. CHERVINSKAYA*, A. S. KVETNAYA**, T. B. KORZHENEVSKAYA**
* Respiratory Center; Federal State Institution of Health Care, Clinical Hospital N 122
of Russian Federal Medical Biological Agency;
** Federal State Institution "Scientific Research Institute of Pediatric Infections;
Federal Agency for Health Care and Social Development"; St. Petersburg, Russia

Summary. The dry aerosol of sodium chloride with a predominant fraction of respirable particles is the main factor of
action of the inhalation therapy which was given the name of halotherapy. The goal of this work was to study ei/ects of the
dry, fine-grained sodium chloride aerosol on the functional state of mucosal epithelium as well as on vital capability and
biological properties of microorganisms.

As a test culture, we used the standard s.pneumoniae strain, whose properties were studied in an experimental aerosol
chamber. Properties of the respiratory tract epithelium were studied using a model of pharyngeal epithelium cells obtained
ji-om 10 healthy volunteers before and ajter inhalation of the dry sodium chloride aerosol. As a control, an aerosol of 0,9%
sodium chloride solution was used.
h has been established that the dry, fine-grained sodium chloride aerosol produces an inhibitory ej/ect on growth and

vital capability of microorganisms and changes their biological properties. After e:xposition to the aerosol there 7.l!!asobserved
an increase of the e/ectrophysi%gical functional activi(y of the epithelial cells and a rise of their colonizational resistance.

Keywords: dry sodium chloride aerosol, inhalations, halotherapy, respiratory diseases, microorganisms, mucosa
epithelium.

A3po,n:HCI1epCI-Ia51cpe,n:a cyxoro a3p030JI51 XJWpH,n:a HaT-

pH51CI1pe06JIa,n:aIOli(et'r eppaKUHe:t;'rpecIUlpa6eJIbHbIX qaCTYIU

5lBJI51eTC51OCHOBHbIM ,n:e}'rcTBYIOli(HMcj:JalnopoM raJIOTepa-

I1HH, lIIHpOKO npHMeII51eJ\lOli ,n:JI51JIe'IeHlUI H pea6HmnaUI-IH

60JlbHbIX C60Jle3H5IMH OpraH013 ,n:bIxaHH51(EO,lJ,) [1, 16, 18].
B I1aTOreHe3e OCTpbIX I-IXpOHHqeCI<HX EO,lJ, 3HaqHMa51 pOJlb

npI-IHal-\Jle)KHT 6ar<TepHaJIbHoMy BOCnaJII1TeJlbHOMY npouec-

cy [3, 14,20,21].



EaI<TCPHCUIbHa5I HHCPCKI..\H5II-Ia KJIeTocIHOM ypOBHC rrpC,lJ,-

CTaBJurcT c060vI PC3YJlb'1'a'1' B3ayEVIOt(CVICrBH5I 6aKTepHaJIl,-

HOVI KJICTInI C K.lIeTKOI~1 OpralnI3~la X035IHHa. ITOCKO.lIbKY

::mHTCJII1aJIbHble KJICTKH I3blC'1'vIJlalO'1' rrOBCpXl-lOCTH, HiviCIO-

ll.(I1C KOHTaK'1' C I3HeWHC VI CpCt(OJ\ B TOM LlHCJIC 113nI1TCJIH-

aJIbHblC KJICTIUI pCCI1I1paTOpHOrO TpaI<Ta, TO OIIH rrOpa)Ka-

IOTC5I B rrcpByIO OLICpet(b. IT,lT01'CHHbIVI MHKp06 06JIat(aCT

c\JyHKUHevI 3a1l..(I1Tbl 0'1' epa1'OUH'1'03a, c\JYHKUI1CVI KOJIOHH3a-

UHH l1 rrOpa)KaI01l..(CI\ H.lIJ1 '1'OKCHLICCI<OVICpyHI<UHCii. 3aBep-

wem-IblVI HI-lepeKUHOHHbIL1 rrpouecc OCY1l..(CCTI3JI5ICTC5I'1'OJlbKO

I1pH HaJIWIHl1 BCCro KOMnJICKCa t(CTCpl\UIIlaHT na1'01'eHHOCTH

MHKp06a [9]. HaLfaJIO HHepCKI..\I10HHOro np0I..\CCca OTO)J(t(CCT-

BJI5ICn:5I C rrpI1KpCflJICHI-ICM B036yt(vrrcJI5I K KJICTI<aM-MHWC-

H5IM. IT pvIKpCnJICtIHC 6aKrCpvII1 K 3nH1'CJIHaJIbl-IOVI nOBCpx-

HOCTH5IBJI5ICTOI Hc06xot(HMbIM YCJIOBHCivI t(JI5I KOJIOHH3aUHH

[5,12,28]. KJIe'rKa-KJIC1'OLIHOC B3aHMot(CI1CTBHC Ha HaLlaJlb-

HOM 3Tarre pa3nI1TI15I I1HepCKI..\HOHH01'o rrpouccca rrp05IBJI5I-

C1'C5I B HeCKOJIbKvIX BHW.1X CB5I3CI1, OTJIHLlaIOll.(HXC5I no

npI1pot(e H no ypOBHIO CI1Cl..\vIQJWIHOCTH: 1) CB513H, OCHO-

BaHHblC Ha B3aHMot(cvIC'1'BH H 3JICK'rpOCraTwlecKHx CHJI;

2) CB5I3H, onpct(CJI5II01l..(HCC51 1'Ht(pocP06Hb1MH CBOVIC'1'BaMH

nOBcpXHOCTH; 3) CB5I3H, 8 OClionc KOTOpblX JIC)J(H1' Jlvl1'all,ll,-

pcucn1'opHOC B3aHMO,ll,eVICTl3l1e. I1MCm-IO nepBblC ,ll,Ba 3Tana

XapaI<TepH3yIoTC5I HH3KI1M ypOBHCM cncUHC!JWIHOC'1'H [9].

Y CJIOBH5I H qJaK'1'Opbl, BJIH5I101l..(HC Ha xapaK'rcp B3aH-

MOt(cI1CrBI15I MYlKpOOp1'aHH3~Ia C KJICTKOl1 X03HI-ma, onpCt(e-

JI5IIOT oc06eHHocTH TCCICHH5I vIHcPCKl(HOHH01'o np0I..\Ccca.

B CB5I3H C 3THM npC/.(CTaBJI51eTC5I3HaLJYlMOI~IOI..\CHKaI3JII151HH51

cyxoro BbICOKO,ll,HCnCpctlO1'O a3p030JI5I XJlOpHt(a H<LTpH5I

Ha KJleTIUl B036Y,ll,HTCJI5I C O/.(HOVI CTOpOHbI, H 100CTKH 311H-

TeJIH5I - C t(pyroH, t(JI5I paCKpbITIUl MeXaHI13MOB ,ll,CVIC1'BH5I

31'01'0 JIeClc6Horo cPaKTopa.

MaTepHaJIbl H MeTot(bI HCCJle,ll;OnaHH5I

BJII15II-mC cyxo1'o BblCOKOt(HcncpCHoro a3p030JI5I X.lIO-

pH.lJ,a I-IaTpH5I Ha )J(I13HCCnoc06HOCTb H 6I10JI01'WICCKI1C

CBOI1CTBaMHKpOOpraHl13MOB HCCJIC.lJ,OBaJIOCbB a3p030JlbHOH

KaMCpc 06beMoM 5,5 JI. B KacrccTBc TecT-KyJIbTypbl HCnOJlb-

30BaJIC5I IllTaMM S pneumoniae, MHKpOOpraHYI3Mbi l<OTOpo1'O

5IBJI5II0TC5I 1-laH60Jlcc pacnpoc-rpaHeHllbIM 3TYlOJI01'WleCKHM

c\JaKTopoM EO,U [3, 14, 19,20]. I1crrOJlb30BaJIC5I TeC'1'-W'1'aMM

Spneumoniae T1Nl, T2N2, T3N3, nmWIHblVI no MOpepO-

JlOrJ1crecKHM H 6HOXI1l1HILleCKHM CBOVIc-rEaM. III-raNIM no-

JlYLleH H3 fI1CK HM. TapaccBHLla (MocKBa). CyTocIHylO

KyJlb1'ypy Spneumon-iae 13blpall.(I1BaJlH Ha 5% KpOB5lHOM

a1'ape B pe>KI1Me nOBblweHlloro CO/.(cp>KaHH}I CO2 npll 37 °C

B TCLleHlIe 18-24 LlaCOB. Onpet(eJIelillOe LIHCJIO MlLKp0611blX

KJreTOK B 1 MJI (M.KJl/ivUI) cycnCH3JII1 - KOJIOIlHC06pCl3YIO-

Il"(HX et(I1HHU (KOE) 105 ~l. KJI/MJI - liaHOCH.lIOCb Ila LIClWKH

ITeTpl1, KOTopble nOMell.«UIHCb B a3p030JlbHYI0 K<lMepy.

A3p0t(HCl1epCHa51 cpc/J.a C03/_laBa.llaCb C nOMOUJ,bIO raJlo-

I1HraJl5ITOpa rI1CA-Ol <1faJIOHC6~ (3AO «A3POMetl»).

ITJIOTHOCTb cyxoro BbICOKO.lJ,HCnepCtIOrO a3p030Jr51 XJIOpH,ll,a

HaTpH5I COCTaBJI5IJla 3-5 Mr/M3, LITOCOOTBC'1'CT130BaJI0cpe,ll,-

HCVI KOHuel-lTpal(HH a3p030Jl51 B raJIOKaMepe npH npOBe/.(e-

HI1H npoue/wp 1'l,J151 60Jlbl-lbIX EOll [17]. EOJlce 80% tlaCTI1U

cyxoro COJICB01'O a3p030JI51 HMCJIH pa3Mepbl 01' 1 tlO 5 MKM

(pecmqX\6CJlbHa5I eppaKl(I15I). 'uJIHTeJlbHOCTb 3KCn03HI..\HH

a3p030.lI51 [-Ia TCCT-I<yJlbTypbl 6bIJIa 5,151'130 MHHyT. B Ka)K-

/J.OM Tec-re HCnO.llb3013a.lIOCb no 10 LlalueK ITCTpH. HocJle

B03t(evICTBH5I a3p030Jl5I LlaWKH ITCTpH C TeCT- WTaMMaMH

HHl<y6HpOB,U1H B TepMOCTa'1'e npH 37 °C B TeLleHl1e 18-24 Lla-

COB, 3aTeM 11O,ll,CLIHTbl BaJIH KOE H H3yLI,UIH KYJIbTypaJIbHblC

6I10JIOrWICCKHC CBOI1CTBa S pneumoniae.
B I<aCICCTBe KOI-lTpOJI5I HCnOJlb3013aHa a3po/-lHCnCpCI-Ia51

cpe/.(a 0,9% paC-rBopa XJIOpH,ll,a HaTpH5I, C03t(aBaCMCl5I 13a3po-

30JlbI-lOl1 KaMe pC C rrOM01l..(blO KOMnpeccopHoro I1HraJI5ITOpa

"PARI-Boy" (fepMaHI151). TeCT-KyJIbTypa, npOlJ,e.lJ,yphl

t(JIHTeJlbHOCTH B03,l.(eHCTB1'15I1'1KOI-lTpOJI51He OTJIHLJ<UII1Cbno

napaMeTpaM, HCnOJlb3013aI-lHbIM B onblTe.

llcJ'1cTBHe cyxo1'o BbICOKot(HcnepCl-IOrO a3p030Jf5I XJ10-

pH.lJ,a mrrpl151 Ha CBOI~IC-rBa3nHTeJII151 ,ll,blXaTeJlbHoro TpaKTa

113YLIaJlOCb Ha MOt(eJlH KJICTOK cPapHI-lrCaJlbI-101'O 3nH'1'eJII'I51,

OTJIWlaIOUlerOC}1 cpaBHHTeJlbHOVj MOHOMOPcPHOCTblO H

BblCOKOVI LIYBCTBHTeJlbI-lOCTbIO K ITHC13MOKOKKY 1'1,ll,PYI'OI~1

YCJIOBI-IO-na'1'OrCJ-]jIOvI MHKpOCjJJlOpC [22, 27]. Epaw-6Horrra-

'1'bl nOJlYLIGLJIHco CJIH3HC'1'011 ncpcW'ICMCt(H<:UlbHOVI nOl3epx-

HOCTH MIlH.lJ,aJIHH C nOMOll.(bIO ll.(e1'OLIKH OT 3I-l/_lOCKOlla,

YKpefIJlel-IHOJ~I Ha t(ep)J(aTeJIC, LITO n03BO.lI5IJIO IlpH OtlI-lOKpaT-

HOM 3a60pe nOJlyclaTb t(OCTaTOL1I-I0e KO.lIWleCTBO 3IHI'1'eJlI1-

aJlbHbIX IUICTOJ< (> 1 000000 KJleToK/MJI). B35ITbll~r co ll.(e-

TO'IKI1 6HonTClT cycneH3HpOBaJIH B l(eWrpIH!JY)KHOI1

I1p0611pKC 13t MJI C-repHJlbl-IOro cPocCpaTliO-COJIeBOrO 6ycpep-

1-lOro pac-mopa, a 3aTeM rOT013HJIH I1pcnapaTbl-OTneLJaTKH 11(\

Ilpet(MCTllblX CTeKJlax.

l1CC.JIC/J.OBaIIHe KJleTOK C!JaplHlreaJlbHOrO 3IIHTC.JIH}1

IlpOBet(eHO y 10 BOJIOHTCP013 (YCJIOBl-IO 3,ll,Op013bIX .JIIO,ll,eJ'1)

B B03pac-rc OT 18 t(o 58 JICT (cpe,ll,HI1I1 B03pac-r 39,6 ±
3,5 Jle1').

3JleKTp0cPH3110JlOrHLfeCKoe COCT051HHe 3nHTeJIH,UlbHbIX

KJIC'1'OKOl(CHHBaJIH 110MCTOt(y M. C. fOI-ILlapej-JJ<O [4]. OueI-l-

Ka nOKa3,HeJI5I 3JleK'1'pOKHHeTI1crecK0J1 aKTHBHOCTl1 (3JIA)
npOBO.lJ,I1JIaCb C rrOMOll.(bIO npI160pa E3-1 (XapbKoBcKHVI

HI1I1 t(epMaTOJIorJ1I1 1'1BeHepOJIOrHl1). ITOJIycleHHb1l1 Ma'1'C-

pHaJl mUfOCHJIl1 Ha 110KpOBHoe CTelOIO, KOTOpOC 110Me1l..(aJIH

B KaMepy Me)K/W 3.1ICKTpO.lJ,aMH. ITPOBO,ll,HJIOCb TCcTHpoBa-

HHC KJICTOK cjJClpI1lWCaJIbH01'O 3I1HTeJIH51 no xapaK"rCpHCTHKe

HX n013Ct(eliH5I B nepeMeHHoM 3J1eKTpI1LJeCKOM nOJIe, npo-

5IBJI5ll0IIleeC51 B 3JleKTpOKHHeTI1cIeCKHX peaKI..\H51X, TO eCTb

nO,ll,BH)KHOCTH BbI[Xl)J(CHHbIX crpyK"ryp I..\HTOIIJICl3M<lTWIC-

CKOI~IMeM6paI-lbl, I..\l1TOIUICl3Mbl H }l/J.pa. 3JIA IUleTOK onpc-

t(CJleHCl np0l..\elLTHblM OTlLomeHHCM KJle'1'OK C nO,ll,BH>KI-lbIMH

C1'IYyKTypaMH Ha tOO npOCM01'pCHliblX B nOJle 3peHvI51 KJIe-

'1'OK.

At(re3HBHYIO <lKTII13liOCTb Ha MOt(eJlH cjJapHllreaJIbHOrO

311HTe.l1H}1H3yc!aml no MeTOt(y A. C. KBCTliOI~I [12], B OCHOBy

KOToporo 3aJIO)Kellbl cnoc06bl, OfmCaJ-Il-lbIC Gibbons et al. [22],

K. E. fpCl60BCKO(I JI A. A. TO'1'OJJ}HlO~'1 l6 J. COI3MecTHYlo

11HKy6al..\YllO 3rrH'1'eJIl10UHTOB 11 n HeBMOl<OKKa (13 COOTHO-

WeI-lHI1 1 : 100) npoBot(I1JIl1 B 1'CLJCHI1e1 C[aca npH 37
0

C.

C'rcneHh a.lJ,re3HBI-lOCTYI lUTaMMa Ol..\eHHBaJlaCb no 1'11-1-

,ll,CKCY a,l.(rC3~IH (l1A) MHKpoopraHH3MaMI1 '1'CCT-UlTaMMa -



Cpe,lJ,HeMy L1HCJryMI1KP06HblX KJleTOK Ha O,l.l,HH::lTIWreJlHOI..(HT,

yLIHTblB,151 50 yLJaCrByIOllJ,HX B a,l.l,1'e3HBHOM ITpOl..(eCce 3ITH-

TeJlHaJlbHblX 100eTOK. KOJlOHH3aljl10HHiUI aKTHBHOCTb Olje-

HI1BaJIaCb ITO H11,l.1,eKcyHmpHL(l1pOBGIHI15I (VIM) - % 3ITWre-

JIHOL(}ITOB C al~re3HpOBaHHb1MH KJfeTK3MH rII-leDMOKOIO(3 113

50 COC'1HTClI-lllbIX.

TIoKa3aTeJIH 3JIA, HA H HIiI onpe,l.l,eJI5IJIHCb JIO 1'1110CJle

10-MHI-lYTHO~1 HH1'aJI5IljHH cyxo1'o BbICOKO,lJ,HCrrepCJ-lOro

a3p030Jl5I XJIOpl1,l.1,aHaTpH5I C ITJIOTHOCTblO 3-5 M1'/M3 C no-

MOllJ,bIO 1'aJIOHHraJl5ITOpa «faJI01-le6i>. B KaLleCfBe KOHTpOJIH

I1CITOJlb30BaJIC51 a3p030Jlb cPI13HOJlOrl1LfeCK01'o pac-rBopa,

ITO,lJ,aBaeMblj;'1 C 1l0MOllJ,bIO KOMllpeccopJ-wro I1H1'amrropa

"PARI-Boy" (fepMaHH5I).

Pe3YJlbTaTbII1CCJle,l.l,OBaHI15I

TIoKa3aTeJfb ROE IUleBMOKOKKa ,lJ,OCToBepJ-1OCHH3H.lIC5I

y)Ke nOCJle 5-MHlIyTl-lOrO npe6bfBaHH5I IllTaMMa B a3p0,lJ,HC-

nepCJ-foj;'1 cpe,lJ,e cyxo1'o 13blCoKojJHcnepcHoro a3p030.l151

XJlOpHjJa HaTpl151 ('ra6JI. 1). :>KH3Hecnoc06flOCTb WTaM~'la

YXY,lJ,WaJ13Cb 110 Mcpe YBeJfWlelll151 3KCI10311L(HH a3p030-

J151.P33JIJ1LHl51 CTaTHCTWleCKH ,lJ,OCTOBepHbl NIC/K,lJ,y5-,15- H

30-MHHYTHbJ~I npe6blBaHHeM nHeBMOKKOKKa l:l a3p0,lJ,HC-

nepCl-fO~1 COJICBOl~fcpejJe (p<0,001).

Ta6mnw 1

)l(113HCCnoco6HoCTb TCCT-llITaMMa fIliCBMOKOIma

B MOACJlI1pOBaHlIOi:i CPCAC cyxoro BbICOIWAI1CnCpCHoro

<I3P030JUI XJIOpI1Aa HaTpluI

KOE S. pneumoniae (~1. I(Jl./Wl), !vI± 111

BPCMH CYXOtl a3p030Jlb BJl<\)[(11bll1 a::>po:mJI b

3Kcn03111111JoI NaCI 0,9% NaCI

qllCJIO 10 :VI}I "a,Kiloro 10 JIWI K~DK:IOI"O

IICCJICilOI3ClIII'1j:1 OnblT<I OllhlTCl

J~o 110JiICt"ICTl3kl}1 7,1 10" ± 6,0 10/, 6,8 10;:.t G,9· 101

.5 MYlllyT 6,0 10"±7,1 10J"" 6,5 105±.5,8· 104

1.5 MHHyT 5 ') 1OJ ± 6,8 . 101*" .5,4.. 10;±7,1 ·10'

30 MHIly-r 3,0· 101±8,6·10,
*:t 5,1 ·105±6,.5 10'

IlpHMC'IClIIJolC: * - J\OCTOI3CPIlOC pa3JIWJI1C no Cpal3l1CllyllO C HC-

XOJ~llbIM yp01311CM IIpll p<0,001; " - tlOCTOBepllOC ]X13J1H411e no

Cpal3l1CllIlIO C npC/lb1ilYlll11M 113~ICPCIIIICM npl1 p < 0,001.

TIoCJle [(~t)K~Oi;j C:)KCII03HI..(J1Hcyxoro a3po:mJT51 XJlOpJtl~a

[-IelTpH 51 y 1JOIly JJ}II..(H11 IVlHKP0008 KajKjJOI'O OIJhITCl, llIUIIO-

LIClIOIl.(t'l'O 10 OOpa3I..(OI:l, H3YLl~UJClCbMOpllJOJlorYJ}1, liyllCTBH-

TC;lhllUCTb I( OllTOXHHY, clloc06HOCTb .lIYI3HPOBClThC51 20%
)KCJILlblO 1'1ri'1/-iPOJIH3HpOllaTb HHyJlI1H. 1'lcnoJlb3yeMble B

3KcnepH~lellTc TCCT-UlTClMI.,.lbl Ob(J111THllVfLlIIbllVllt rpa:Vlllo-

.Ilo)[(IITe.llbllhl~]][ ~l1nJlOKO[(KClMH C XOpOillO BbIj)(;lJl(t'I-lHOj;'1

[(ancYJJOI~I, KOTopble Ha KP013}JI-10Marapc pOCJllI 131:1H,lJ,e1UIO(;-

KHX, np03paLIHhlx, 6JlecnlllJ,HX KO.lJO~IHrl, ,lJ,HGlMeTpOM 1-
2 MM. Bce KyJlbTypbl ObUlH LlY13CrBl1Te.llbHbl I( OIlTOXHHY,

OO.lla,lJ,ClJIH(X- H ~-rej'vIOJIllTWICCKoi;j C!KHl13110CTbJO. B npu-

uecce npOBe,lJ,CHH51 ;-)](CnCpJ1~ICHTGl nOCJle l«lJK2j01'O Of[blTa

lIa6JIIOjJ,UIC5l POCT IllepOXOl3aTbIX KOJIOI-ll1~1 nHeBMOKOKKa

(R-cl)opMbl). C yueJIWleHHe,\1 BpeMeHI1 3KCIT03HljJ1H a3po-

30Jl~ 'll'IC.lIO TaKHX KOJJOHHj;'1 yueJll1LIHBaJIOCb, B03HHKaJlH

60J1ee 1'J1y60KHe H3MeHeHH5I KYJlbTypaJlbHblX 11 MOPcP0JIO-

rWleCKW'C CBO~ICTU s.pneumoniae.
KUJ101 I1111R -qJOpM nHeBMOKOI(Ka, B OTJIW-Hle OT HCXOjJ-

HblX S-lIJopM, 6bIJIH 60Jlee MeJIKHMI1 (0,5-1,0 MM B ,l.I,HaMeT-

pe), MYTHbll\HI, C wepoxoBaTol1 nOl:lepXHOCTbIO 11 CHJlbHO

H3pe3aHHbIMH Kpa}IMH. B ITpOljeCce CrapeHI151 (lfepe3 48-

72 Llaca) KOJIOHHH npH06peTaJll1 cepouaTO-KOpJ1LIHeBaTbII1

llI1rMeHT. ,llJlH HHX 6bIJIO xapaKTepHo 06pa30Bamle Bblpa-

)Ke]-J]-Ioro (X- H ~-reMOJIFl3a Ha 5% KpOB5IliOM arape. B Ma3Kax

TaI<HX KOJ10IiFlH, OKpaweHHbTX no fpaMy, Ha6JlIo,l.l,aJIFI 06pa-

30uaHHe WIHHHbIX ljenei1 ,l.I,HflJIOKOKKOB, nOJTI1MoPcPI13M

KJleTOK nHeUMOKOKKa, 3HGtLIHTeJlbHO pa3J1WI3BIllI1XC51 KaK

no qJOpMe, TaK H no ,lJ,HaMeTpy. OTMelleUlocb YBeJ1HLleHYle

pa3Mep013 )-iylllJIOKOKKOB H HCTOJiLleHHe HX KancyJlbl, y 60Jlb-

WHHCTBa fUleTOK KancyJIa e,l.l,Ba onpe,l.l,CJI5lJlaCb. 3nf KyJlb-

Typbl, TalOKC K3K H YICXO,l.l,llble S-cPOPMbl, aKTHBliO rH)-ipO-

JlH3Hp0l:laJIH HHyJIHH, HO He JlH3HPOBCl.llHCb )J<eJIlfbJO H

ITP05IB.lI51.1IHYCTOj;'ILJl1BOCTbK OITTOXylIiY (6 MKr/M.lI). BbDKI1-

I3Cle'VlOCTbWTaMMa 11He13MOKOKKa H CBO~ICTBa e1'o KOJJOHHj;i

rrpClKTWJeCKI1 He npeTepneBClJII1 113MeHeHHj;'1 npl1 npe6blBa-

[IHH B a::Jp030JlbllOi;J cpe,lJ,e cjm3HOJlOrWleCKoro paC'rBopa

XJ1UpH,lJ,a1-[en-pH}1npI1 pa3JIHlfHOM l:lpCMeHH ero 3KCn03HljHJ1

(Ta6J1. 1).
TIOJIYLleH I-lble pC3yJI bTaTbl 3I(CnepHMeHTa CBHjJeTeJlb-

CTUylOT 06 HI-IrI16HpYIOll..(eM 3qJq)eKTe cyxoro l:lbICOKOjJHC-

nepCllOro a3p030JIH XJlOpH,lJ,ClHaTpH51 Ha )KH3HeCnoco61wCTb

flIrCI3MOKOKKCl. ,lleI1CrBJ1C a3p030.l151 Bbl3blBaJIO Bblpa)KeJ-IHble

H3il'IeHeHl1H MOlx!JOJlorWJeCKHX J1KYJlbTypaJlbHblX C13011CTB

OCTClBWHXC51)J<113HCCnoc06HbIMH KJIeTOK MI'IKpooprClHH3M013.

TIpOl1CXO,lJ,I'lJra Tpe1!iCcPOp:VIClljH5T WTGlMMa s.pneumoniue H3

HCXO,lJ,HOI~1IG:lnCY.llbH0I1 S-Cj)OPMbI B 6ecKancy.llbHylo R-lIJop-

M)I. IilI-lrI16I1pYIOLl.(H}1 )KI13HeCnOCOOJ-IOCTb 3cPc!)eKT 1'1KyJlb-

TypaJ1bHbie H MOpCp0.llOrWlCCKl1e 113MCHeHH}1 npOrpeCCl'lpO-

ua.rrH no Mepe YBeJIHLleHHH ,lJ,JlI1TeJlbJ-lOCTH,lJ,eHCTBI15Icyxoro

a3p030JlH XJJOpH,lJ,aHaTpHH.

TIPII I1CCJlejJOBaliHH HCXOjJHoro ypOI3H5T 3JIA Y 3,lJ,PPO-

BblX .Ifl1l..( HaMI1 6bUlI1 onleLleHbI KOJIC6aHH51 3Toro nOKa3a-

TeJl5l 13IIpe,lJ,eJrax OT 18,l.1,o 88% (Ta6J1. 2).
HCCJle,lJ,OB3Hl1e 3.1leKTp0cPI13110JlOrWleCKoH aKTylBHOCTl1

KJreTOK lj)apl1Hre3JlbH01'O 3nHTe.IJJ151 nOCJle 3KCn03HI..(HH

cyxoro I3blCOKOl~llcnepCflOro a3p030J]}1 XJlOjJHjICl HaTpl1}]

nOlGl3ClJI0 3J-laLl11MOe YBeJIHLJCJ-lJ1CLIHeJIa ClKTHBI-lbJX lUle'rot(

y I3CCXJ'ICnbnyeMblx (p < U,O1) (Pl1c. 1). CpellllCt: 3IJLlLleIHlt'

1I0KCl3ilTC.lJ}1 3JIA KJleTOK 110 I'pynne,lJ,o 11nOCJ]C BO::lLlcj·"rCT-

BH}] HMC.lIO llOCTOJ3epHblC pa3.1111lil1}1 - 33,9 ± 7,4 H 54,9 ± G,O%
COOTl:leTCTI3CHHO (p<0,05). 3JIA KJIE'TOK l.jJapHi-IreeUlbHoro

31IYnCJIH}J IIOCJle B03,l.1,er'::'lcTBY]}]a3p030Jlel1'r 0,9% pac-mopa

XJIOPI11l<l H,l"rpml (KOHTpO.llb) CYU1CCT13eHliu He 113MCHHJIOCb

(29,6±3,1%; p>0,05)

TIPH HCCJlejJOBClHl1H al-irC3I1Bf-IO~1 aKTHBHOCTYl TeCT-

U1TaMMCl nHeDMOKOKKa K KJleTKaM cPGlpl1HreClJlbHOrO 3ITHTe-

.JIH5J,lJ,O11 nOCJle 06pa60TKH C.l1113HCTOJ~1CyXHM a3p030J1CM

X.lIOPH1(Ll H3Tpl15T BbJ5lBJleHO 3HalfHTCJlhl-IOC Cllyl)KE'Hl1e nOKa-



3aTeJI51 YIA ITOCpC1BHemlIO C lICXO,L(HbIM ypoBHeM (29,3 ± 4,3
H 8,3±4,1 COOTBeTCTBeHHO, p<O,Ol). IToKa3aTeJIYl YIA

y Tex )Ice HCITbITyeMblx nOCJIe HIlraJUIll,YIj;'[ CpH3HOJIOrWle-

CKoro paCTBopa cyll.(eCrBeHHO He H3MeHHJlHCb (cpeW-Iee

3Halle]-[]-,Ie 27,9 ± 5,6; p > 0,05).

IIOIw3aTeJIH OJIeICTpOKIIHeTH'IeCKoj;i aJCTHBIIOCTH

IOleTO" (papHllreaJlblIOrO 3IIHTeJIIUI

y B3POCJIblX P;OIIOPOB

06~JletIO- LIHCJIO
% 9111lTeJIHOUHTOlJ

lJaHHbIe
B03pan

TCCTOB
C 1I0tllJl-DKllblMH c-rpyK'rypaMH

(3JIA), M± m

1 57 5 21,0± 1,2

2 45 5 18,0±1,3

3 47 5 20,8 ± 3,2

'4 31 5 25,4 ± 1,7

5 25 5 27,2 ± 1,9

6 36 5 20,1±2,4

7 40 5 25,2 ±3,4

8 18 5 87,6±5,1

9 25 5 58,4 ± 1,8

10 47 5 35,5 ± 2,8

ITPH 113Ylle1lHH B3aHMOCI3513H 3JJeW1'pocjm3YlOJlOrWle-

CKO?'! aKTYlBHOCTH KJIeTOK cIJapl'lJIreaJlbHo?'I CJll'13HCTO?'I C

nOKa3aTeJI5lMH KOJIOIII13aLlHl1 06Ilapy)KeHa 06paTHa51 KOp-

peJI51ll,YlOH!la5l 3al3lICIlMOCTb Me)K.lI.Y nOKC13<neJI51~lH 3JIA,

a,nre311BHO}1 1'[KO.noIlI13aLl,IJOHJIOrl C1KTI1BJIOCTbIOTec1'-WTC1M-

MOB 5.pneumoniae (1' = -1,0 11-1,0 cooTBeTCTllellllo). ,llml

lJ,aJlbHe?'lwero conOCraBJleH l'[51 C nOKa3aTe.1I51MI1 YIA 6bl.llH

I1CnOJlb30Ilallbl TpH YCJIOBHbIX ypOIlH51 3JIA: HH3ICHI~1 -

< 20%, cpeW-H'l}[ - 20-50% 1'1BbICOKl1l~[ - >50%. TaK, aA-

re3HIll-la51 H KOJfOI-IH3aLlI101-1lIC151aKTI1BHOCTL Tec1'- WTaMMOIl

nl-leBMOKOKKa K KJleTlCaM qJapHHreaJlbHOl'O JIll'!'reJIl'I}l C Bbl-

COKYIM ypOBlleM 3JIA 6bIJICl MI-ll-II1MaJlbI-lOI~1 H COCTaBHJIC1

4,3 ± 3,6 H 1,9 ± 0,7 COOTBeTCTBeliIlO, 1'1l-Ia060pOT, npH I-IJ.l3-

KOM ypoBlle 3,TIA 9TH nOIGI3,neJIH /J..ll}l nIlC13MOKOKIG16bl.llH

MaKCHM<lJlbHbrM H COCTC1BHJH'1103 ± 1,2 H 57,2 ± 0,7 COO'1'I3CT-

CTIleHHO (pHC. 2). ITOJIYLIel-lHble ,naHHble CBHl-leTeJlbc'1'llYIO'1'

o B3aHMOCB513Il 3JIA IGleTOK (jJapHIIreaJlbHoro 31"il'lTeJIH51

C rrOKa3a'1'eJl5nni ICOJIOHH3all,HOHHOrI aK'1'HIlHOCTH MHKpO-

CtWOPb!.

06cyiIc,nelIHe

3KCnepl1MellTaJlbHO YCTClHOBJleHO, LITOaJpO/J,HcnepC!l<UI

cpe.ll.a cyxoro a3p030JI}1 XJIOpH.lI.a mnpyl51 C fI pe06JlCll-lcllOu(ei;t

pecnJtpa6e./lbHoM c1JpaKLI,HCl~llraCTHLI, OKa3bl13ae'1' HI-rrHOHPY-

IOllll1r, 9(p(I)(:'KT Iia }KH3I-1eCnoc06HOC'1'b 5.pneumo11'iae, 1IC11·1-

GO.'Il:l' 3liaLJlIMOrO M HKpoopnll-II'13M,1 13pa:;I3H'1'I1I'1 H HtlJeKl(ll-

OHIIOI'O npOLlccca tlblx,r1'eJlbHblX ny'1'e?'1. no.ll. .lI.e]:[C'1'llHe.VI

a3p030JJ}l BiJliKI'IBlJlHe MIIKpoopralll-L:3MiJl ~t:lMeH}llO'1' CBOH

THHK'1'OpH,Ulbllble 1'1KyJliJTyp,lJlblible CBo?'[C'ma, '1'ep5110'1'

KancyJIy, '1'paHCtjJOpMHpy51Cb 13R-cPOPiVlbl. np0lJ,eCC .lI.HCCO-

IJ,HaLl,HH 1'1nOTep~l KancyJlbl conpOBOlKl-laeTOl CI-Il'I)Kelll1eM

HX nYlpYJIeJ-lTJ-lOCTI1 11rHaJIYPOHH.lI.a3I-IO?'1 aKTHBJIOCTYl H f10-

Bbl L1Jel-WeM a.ll.re3YIBj-(01~1aKTI·II3HOCTH [12]. OCJ-loBblBancb lIa

cPJ'13WleCKI1X CBo?'lcTBax aKTHBI-lOro cyxoro BbICOKO.ll.HCnep-

CI-Ioro a3p030Jl51 XJlOpl1.l1.a HaTpl'I51, MOlIOIO YT13ep)K.lI.aTb, lITO

Ilp0Ll,eCC ero B03Jle}ICTBI151lla KJle'1'KH fIlieIlMOKOKKa con PO-

Eo/K.lI.aeTC51 06e3Bo/KHBaliHeM nOCJle,nHHX 1'1YCI1Jlel-IY[CM llX

rHJlPOtlJ0611hlX CllOr[CTE.

Pill'. 1. :3flcKrp0I<HIICTII'JCCI<,U1IIUJIIlIDKJlOCTb I(!ICTOL;(ll<1PIIIII\·<1.1lbIIUro,lIIIITCflll}1 IlpH IlU,I}\CrICTBIIII

CYXOI'O Ubll'()I\01!.J;!t'JICjH.:llO!'O d:JjJO:3<)}l:;! XJIOPI1/\il l1i:lT!)H51



Hl13KV1f1

«20%)
CpeAHl1f1

(20-50%)

BbICOKV1f1

(>50%)
VIA, Yl1C1l0

KJleTOK

PHC. 2. KOJIOIfH~laLUIOlllta51aKTIIDIIOC'I'b S. pneullloniae K KJIC'I'KLl"I

llJLlpllIII'CaJlbiloro JrIII'l'CjJJUI C pa3.1III'I1IbIM ypolJIle~I

JJIeJ('rpoKlllle'l'II'ICCKOI~L aKTlIIJIIOCTlI (9JIA)

rH~pocP06HOCTb - cPaKTOp, KOTOpbll';'j HMeeT Ba>Kt-IOe

3J-laLleJ-Ule ~J15I KJleTl<a - KJIeTOLlI-IOrO B3aHMo~ei1lcTBYl51. 113-

BeCTHO, LITO 6ecKancyJlbllble C]JOpMbl 6aKTepV1l1 06Jla,1.(cUOT

BblCOKOH rH1J,p0cP06J-JoCTbI0; Karrcy.TlHpOBaHYle npvlj.I,aeT

6aK'repHaJlbHO\:'1 KJIe'rKe l'H2-\POCpHJlbHble CBOl':jCrJ3a.YCralIOB-

JIeJ-IO,LITO LleM BblWe C'l'eneJ-lb l'V!.L(POcP06HOCnl, TeM 60JlbWe

CnOC06HOCTb 6aKTepvIaJI bHblX I{}WroK K n p1'II<penJIeHI110

K KJleTl<aM-MYIWeH5IM [12, 29]. D pH 3TOM l'H~pOCp06Hble

yLIaCTI<I1 6aI<TepHaJlbII0l':1 nOBepXHOCTH 06JIalJ,a10T Bblpa>l<eH-

HblM CPO~CTBOi'vI K COOTBeTcTByIOll(HM crpywrypaM I-JaKJleT-

Ke-MHWeHH, LITO npH2-\aeT 06pa30BaBWl11VIC5I CB5135IM~OCTa-

TOLIHyTO npOLlHOCTb [9]. KJ1IOLleBa5I pOJlb rH~poep06J-IoCTH

6cll<TepYlaJlbHbIX KJleTOK 3aKJ1IOLJaeTC5I ell(e H B TOM, LITO 3'1'0

cBoi1rcTBo MHKpOOpraHI13Ma 5IBJI5IeTC5I 3HaLJHMblM B CC1MOM

1-laLlaJle KaCKa2-\C1MOJleKy'JI51PI-IO- reHeTl1 LleCKOH B3aHMOCB5I3H

B036Y1J,HTeJ15I C KJWl'KOl1 X035IHI-la. rH~poep06Hble CBOI':ICTBa

nOBepXHOCTH KJleTOK 6al<TepHi11 ~aIOT HM B03Mo/KJ-IOCTb

npe02-\OJleTb 3JleKTpOCTaTWJeCKHH6apbep 3rrYlTeJII151H 06yc-

JIOBJlvlBaIOT TaKYIM 06pa30M nepBbIl1 I-IeCneUHcPHLIeCI<I1i11

3Tan HX B3aHMo~eI1CTBH5I C 3YKapvlOTHLleCKI1MH KJIeTT<aMH

[7,10,11].
113MeHel-lHe nl~pocp06I-loCTH Yl CB5I3aHHblX C Hei11a~re-

3vIBHblX CBOi1ICTB coxpaHHBWHXC51 B npouecce ~eI1CTBH5I

cyxoro BblCOKO~HcnepCHoro a3p030JI5I XJIOpJ1~a 1-lcLTpH5I

MHKpoopralIH3MOB B 6HOJIOl'HLleCKoM CMbTCJIe MO/KHO pac-

CIVJaTpvlBaTb Kc1I(a~allTaUHOHJ-Iblj;i rrpouecc npH B3cU1MO,i(ei1l-

CTBH11 <mapa311T-X035IHH>.}. 11MeJ-lHO n03TOMY BeCbMa 3Ha-

LJHMOi1l5IBJI5IJIaCb OueI-lKa BJIH5IliH51 H3YLlaeMoro Jle'-le61-loro

a3p030JlbHOrO cPaKTopa Ha COCT05IHl1e KJleTOK 3nHTeJIl15I

CJIH3HCTOH peCr£I1paTOpl-lOrO Tpal<Ta. B HaCT05Illjee BpeM5I

60JlblllHI-lCTBOM I1cCJle,il,OBaTeJIel';'r npH3l-1aeTC5I, LITO nOLlTH

Bce 6al(TepHI1 He npHKpenJUIIOTC5I K yl!-lTaKTI-lbIM, elJyl-lK-

UHOI-laJIbHO aKTHBHbIM KJIeTKaM 3nvrreJIH51 pecnHpaTOpT-lOrO

TpaKTa [3, 13, 15, 25]. 3JleK'rpoqJH3HOJIOrI1LIeCKa5I aKTI1B-

J-IOCTbKJleTOK 3rHrreJIH5I CJIH3HCT0i1I, I-lap5I~y C nl~pocP061-IOi1

aKTI1BHOCTblO 6aKTepl1C1JlbHblX KJleTOK, HMeeT onpe~eJI5I10-

ll(ee 3I-la'-leHHe Ha I-laLlaJlbHblX 3Tarrax HecnelJ,I1cPl1LleCIWro

B3al1MOAeikTBH5I 3nHTeJIHOLl.HTa C MHKp061-10I':1 KJleTKoi1I.

13aKTepI1aJlbI-la51 KJleTI(a 11 KJleTKI1 3yKapHoT HMelOT OTpH-

l~aTeJIb]-jblJ';'l 3ap}J2-\. Ka3aJIOCb 6b], B onlOBe HX B3aHMOAe(jC-

'1'131'1512-\OJDKI-lbl JIe)KaTb CHJlbl OrraJIKHBaHH5I. OiJ,HC1J(OH3Y-

LIelll'le cUIaTO~lI1H 6aKTepHaJlbHblX KJICTOK nOKa3aJIO, LITO Ha

HX nOBepXIlOCr!'[ HivICIOTC51 cPHM6pllaJlbHble CTpyK'rypbl,

KOTopble cmDKalOT OTpI1IJ,aTeJII-,Hbll~1 3ap512-\KJleTKH I1 cno-

c06cmyloT YMeHbweI-lHIO 3JleKrpOCrclTHLleCKHX CHJI OTTaJI-

KI1BaHIUI [23]. rV11J,pOcp06l-1blC yLIaCTKI1 6cl!<TepHaJlbl-IOI':1

nOBepxHoCTH 06JIa,il,a[OT 60Jlee Bblj)(:1)KeJ-ll-lbIM CPO~CTBOM K

cooTBeTcT13yIOll(HM crpywrypaM 3nHTeJ1110UHTa co CHH>KeH-

HOi1[3J1A, LITO cnoc06CTByeT 60Jlee npoLlHoMy IlpHKpellJIe-

1-11'110B036Yl-I,HTeJI5l K JIll,rreJIHOUIlTaM [2]. HaJlwme 3ap5ItJ,a

Ha nOBepXHOCTH LJaCTI1Ubl npvIBo~HT K o6pa30BaHYIIo ~BOi1-

1-101'03JleKTpWlecKoro CJI05I 1133ap51~OB LIaCnlUbl H 3ap5I~OB

rrpOTHBOHOI-ll-IOH aTlVlOCcPePbl BOKpyr LIaCTHUbl [8]. Do co-

13peMeJ-lt-lbIM npe~CraBJleHH5IM, [-fa KJWroLlHOH nOBepXJ-IOCnr

cyll(ecl'l3yeT M03avllGl 1'133ap5I2-\OB KaTI10l-lHbIX H aHHOHI-lbIX

l'pynn. 0611l,Hi11OTpl'llJ,aTeJIbl-lbli11 3ap5IA KJleTOK eCTb pe3yJTb-

TaT cyMMHpOBaI-l115I 107-108 OTpHJJ,aTeJlbJ-IbIX 3ap5I~OB,

npVIX02-\}IUUIXUI I-Ia 02-\I-IY KJleTKY, H 106-107 nOJIO)l<HTeJlb-

J-1blX 3ap512-\OB [26, 30]. Dpeil,rlOJlaraeTC5I, LITO H3MeHel-l!'Ie

cnoc06r-IOCTH K MHrpaJJ,HVI, eIJarOL(HTo3y, YCTOI':rLIHBOC'I'H

l( a2-\re3HH, nepeX02-\y 1'13 KPOI3H B TKaflH CB5I3aHbl C H3Mel-re-

111,[eM3ap512-\a KJIeTOLlHoi11 Me~'16paI-lbl [24]. DPWIVIHbl B03-

HI'[KI-lOBeHH5I 3ap51~a I-Ia rpaHHLI,e pa3~eJla cPa3 «LlaCTHua-

cpe2-\a>.}IVlorYT 6bITb pa3JIWIHblMvl. BeJll-ILIHI-la 3ap5I2-\a LIaCTI1lJ,

3a13HCI1T 0'1' clm3vllw-xHMwlecKol1 crpywrypbl Ha nOBepXHO-

CTH: 0'1' C06CrBeHl-IOl'O 3ap512-\a, B03HHKaIOw,ero 113-3a ,u,HC-

COIJ,HaL(HI1 HOI-JOrel-IHbIX rpynn n02-\ BJII15IJ-IHeM nOJI5IpHo(r

iJ,HCnepCIIOI';'rCpeiJ,bl, 0'1'VIOBOB, a2-\COp6HpoBaHHblx J-lanOBepx-

HOCTl1 LlaCTHUbl B cJlYLlae pa3HblX K03cPcPHUHeHToB ail-

COp61J,I1H, a TaK)I<e 0'1' KOHueWrpalJ,HI1 11BaJlet-ITJ-IOCTI1 HOHOB,

2-\06aBJleJ-IHbIX K AVlcnepCHOJ-IHoi1[ cpe2-\e [8].
B CB513H C 3THM npe2-\CTa13JI5IJla HI-ITepeC OLI,eHKa B03-

2-\el':jCTBI15Icyxoro BblCOKO~HcnepCHoro a3p030JI5l XJIOpHll,a

HaTpH5I, I1MelOll\erO OTpl1uaTeJlbJ-lbli11 3ap5l/.I, LlaCTHJJ" I-Ia 3JleK-

TP0cPH3HOJlOrHLIeCKoe COCT051l111eIUleTO[( CJIH3I1CTOro 3nH-

TeJlH5I. DOJlYLleHHble HaMIl 2-\aHHble CBH~eTeJlbCTBYIOT

o 3liaLIWreJlbl-lOM nOBbIWeHHI1 3JleKTp0cPH3HOJIOrH'-leCKOH

aKTHBI-lOCTH JnHTeJII1aJlbl-lbIX KJleTOK 1l0CJle JKCrr03I1llHH

cyxoro BbfCOK02-\I1CnepCI-loro a3p030JI51 XJIOpl1Aa !'laTpI15I, YTO

MQ)l<eT 6bf'l'b CB5I3aHO C epH3HLIeCI01MVI CBoi1lcTBaMH 3'1'01'0

a3p030J151, ero BblCOKHM HOIIJ-l blM nOTeJ-IUl1aJIOM 11oc06eH-

HocnlMH 1:l3aHM02-\ei11cTBH}1C IUleTKaMH 3nI1TeJIYI5I.

B l-laCT05Iw,eM HCCJIE'2-\013aHIHI HallieJI rr02-\TBep)K~el{He

cPaKT cylll,eCrBOBafl1151 B3aVIMOCB5I3j,j 3JleKTp0cPI13HOJIOI'H-

LlecKoi11 aKTHBHOCTl1 KJIeTOK 3nHTeJII'151 C a~re3l1BI-IblMI1

cBo(lcmaMH MHKpoopraHH3~lOB. PaJ-Iee 6bIJIO nOI(a3aHO, LITO

3JleKrpo(lJH31'IOJlOrWJeCKoe COCT0511lHe KJWl'Ol( 6yKKaJlbHoro

31H1TeJIH5r 5IBJI5IeTCH qJaK'I'OpOM, OTpa)KaIOll(HM ypoBeHb

HeCneL(Hlpl1 LlecKoi1 pe3HCTeHTHOCTH opraHH3MC1, H BJlI1.HCT

Ha AJII1TeJlbJ-IOCTb 6aKTepI101-IOCVlTeJlbCTBa TOKCl1reHHblX

IwpHl-le6cll<TepHi1[ iJ,HqnepvII1 [2 J. Do J-IaWHM AaHJ-IbIM, 3JleKT-

poelJH31loJlorwlecKaH aKTHBIIOCTb KJleTOK epapHI'lreaJlbJ-lOrO

3f1WreJI1151 l'IMeJr<! TecHylo 133cU1MOCB513bC nOKa3aTeJI5IMH

KOJIOI-IH3al(HOHHoi1j pe3HCTeJ-lTJ-IOCTH K fIHeBMoKoKKy 1'[ 0'1'-



pa:>KaJla YCTOj;'1\1JIBOCTb9TI1rreJII [51K aJJ:re3HH H KOJIOHH3au,lfll

llHeBMOKOKKa. l.IeM 60JIbWe aKTHBHblX KJleTOK, TeM J1YL1We

31l11TeJIHj;'13all.(HwaeTC5I OT MvlKpOOpraHH3MOB. TIOJlYLleHI-lble

JJ:aI-lHble nOJJ:TBep)K,[laIOT, LITO rrOKa3aTeJlb 3JIA 5lBJI5IeTC51

OJJ:HHM H3 MapKepOB KOJIOHH3aUHOHI-rOj;'1 pe3HCTel-ITHOCfl'1

CpapHHreaJlbHOrO 3nHTeJIH51 K m-leBMOKOKKOBOI~1 HI-lcj)eI<L.(Hvl.

Pe3Y JlbTaTbl HCCJJeJJ:OBaIlH51y Ka3 blBalOT Ha on peJJ:eJlel-lI-Iy 10

pOJlb 9JleK'rpoqJH3HOJlOrWleClwro COCT05lHH51 KJleTOK CJIH-

3HCToro ::lIUlTe.1rH5I B 06ecneLleHlIH lIecnel{llCpWleCKOI~l pe-

3HCTeHTHOCTYl MaKpoopraHH3~la.

3aI<JlIO'Iemie

TalhIM 06pa30M, MG:>KHO3aKJlIO'IHTb, L!TO cyxoj;'1 BbICO-

KOJJ:HCIlepCHbl~i a9p030Jlb X.110pHJ.\a lIaTpH5I OKa3bIBaeT BJlv[-

5I]-IHe [-]a I(J[eTl<Yr MHKPO- 1'1MaKpoopraHH3Ma. I11-rrH6HpyI0-

UlllI~1 9cpcjJeKT Ha POCT Y! )KH3HeCrroc06HOCTb MI1Kp060B

COllpOBOIKJ.\aeTC51 npOlleCCOM nOTepH HI\IH naToreHHblX

CBOj;'ICTB vI aJ.\anTau,l1ej;'1 K H3MeHHBWI'IMC51 YCJIOBH51M, KOTO-

pa51 BblpmKaeTC5I, B CB513HC rrOTepej;'1 )KHIJ,KOCTH, YOIJlell HeM

rHJ-IPocjJ0611 blX CBOrICTE, cnoc06CrBylOlllHX npH KpelT.1lell HIO

K KJleTKClM 3JfHTeJIH5I. OtllIaKO aKTHBaLlvll'l npou,eccOB Cl;J,re-

3HY! MHKp060B I-Ie npOHcxow,rr BCJleJJ:CTBHeYCHJleli "r51uJleK-

TpOCpIl3110JIOnl'IeCKOM cjJYHKUl10HaJI bH orl aKTI1 BH OCTI1

uIlWreJlllaJlbllbIX KJleTOK. 130Jree Toro, KOJIOHH3au,HOlllla51

pe3HCTeHTHocTb KJleTOK unvrreJll151 YOUIHBaeTC51 IlO,L1BJJH51-

l-meM cyxoro BblCOKOlJ,lICnepCJ-lOro Cl9P030.1l51 XJIOPHJ.\Cl HCl-

Tp1151,LITO CI3HJ.\eTeJlbcTByeT 0 ero 6JIarOnpH51THOM B03IJ,eJ~I-

CTBHI,r Ha 3alilJ1THble CBoj;'ICTBa KJleTOK peCIlHpaToplloro

TpaKTa H nOBblweI-IHI1 HeCneu,HC!JWleCIWrl 3awHTbl opra-

HH3Ma.


