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Merta poboTw riosisirasia B ropiBHSIHHI MIKPOQJ/IopH, BUAIIEHOI 3 XaPKOTHHHS XBOPHX, 3 LUTaMamu, BUSBIEHUMU B 6IOI/1iB-
Ui CrvliT-cUCTEM, BCTAHOB/IEHMX 3@ MICLIEM iX MPOXUBAHHS. IAEHTUYHICTE LWTAMIB M4TBEDAXKYBAIACS CIIEKTPOM aHTHUOIO-
TUKOPENCTEHTHOCTI. 19 Staphylococcus aureus 404aTKoBO rpoBoawIoCa ParoturyBarHHs. B Xo4i poboTi 3 XapKOTUHHS
nayieHTis 6ys1o BugineHo 103 wramm MIKpog/iopy, a 3 6ior/iiBku CrviiT-cuctem - 27 [JEHTUYHUX iM wramis (26,2%). Ta-
KUM YUHOM, PE3Y/IbTaTH AOC/IIKEHHS AOBOAATHL 3B 930K MK MIKDOQD/IOPOIO, O BUK/TMKAE/E 38XBOPIOBAHHS, 3 TIEN, YO
KOJIOHI3yBasia cUCTEMY KOHANLIIOHYBaHHS. OTXKE, Cr/IIT-CUCTEMU B MPUMILLEHHSX, A€ 3HaX0AATbCS XBOPI, T4 PO3I/i54aTH
SK pe3epByap MIKpo@/I0py, YO MPEACTAB/SE HEOE3NEKY A/15 IHLLMX KUTESTIB abo BIABIAYBAYIB LIbOro fpuMiyeHHs. 1, ric-
J19 O4YIKaHHS MELIEHTa 3 3aXBOPIOBaHHSIM OpPraHiB AnXaHHs OaKTepIa/IbHOI €TIONOri], MOTPIOHE MPOBEAEHHS 3aK/THOYHOI
AE3IHGEKLIT CrIIIT-cuCcTEMY, BCTAHOB/IEHOI B IMPUMILLEHH], 1€ TOM 3HAXOAMBCA 11if Yac XBopobu. [IpoBeaeH! AOCTIKEHHS
TAKOX 110Ka3a/m, O BUMOITINBILLE A0 TEMITEPATYPHOIO PExXvMy Ky/ibTuBaLli Mikpogsiopa: Streptococcus pneumoniae,
Moraxella catarrhalis, Haemophilus spp. | Streptococcus agalactiae Ko/IoHI3yBaT CrliT-cucTeMU He 34aTHa. Ii npegcras-
HUKN B GIorIiBLI Cr/lIT-cucTeM He BusBis/ncA. Staphylococcus aureus, Candida albicans, Klebsiella pneumonia i
Pseudomonas aeruginosa, HaBriakv, aKTUBHO 3aCE/I/IM CUCTEMU KOHAMLIIOHYBAHHS MOBITPS - OTPUMAHI AaHi [4EMOH-
CTpyroTh 82% [AEHTUYHICTE LUTAMIB, BURINIEHNX 3 MOKPOTY NaLieHTa 1a 3 6i0n/iiBKv Cri/iiT-cuctem. Tomy, 4719 3aro0iraHHs
3aCE/IEHHIO MIKPO@IIOPOKO CIIIT-CUCTEM, TAKOX OTPIOHA PO3PO6Ka €PEKTUBHOI CXEMY iX TPOPIIaKTUYHOI Ae3IHGEKLI,

Kntoyosi cnoga: ririeHa, Mikpodropa noBiTps NpUMiLLleHb, CUCTEMWN KOHAULUIOHYBAHHS MOBITPS.

MN3-3a psiga KOHCTPYKTMBHBIX OCOOEHHOCTEW CnnuT-
CUCTEMBI TErko KONMOHWU3UPYKTCHA YCIOBHO-MAaTOreHHOWM
Mukpodonopon [3]. ByacTHOCTU, NpU NOHWXEHUN Temne-
paTypbl BO34yxa Ha TennoobMeHHUKe npovcxoaut obpa-
30BaHMe KOHAEeHcaTa, a nonagawolias BO BHYTPEHHWIA
6GnoK NblNb COAEPXKUT Kak caMu MUKPOOPraHU3Mbl, Tak U
npurogHble AN Ux pasmMHoxeHus cybctpartbl. 3acenvs-
Wwas CnauMT-cMcTeMy MUKpodpriopa CTaHOBWUTCS, B CBOKO
o4epedb, NPUYMHONW 3arpsa3HeHUs Bo3ayxa NoMeLLEHUA 1
dakTopom pucka 3aboneBaHuii y NO4en, B HAX Haxoas-
wmxcs. CnenoBatensHO, NpoBeAEHUE PEryNspHON Npo-
UNakTMYeckon [e3MHMEKLUN CUCTEM KOHAMLMOHUPO-
BaHWsA Heobxoaumo.

OpHako 4ernoBek, B CBOKO O4Yepedb, TaKKe MOXET siB-
NATBCA UCTOYHUKOM TOW MMKPOMMOPbI, YTO B AarnbHewn-
LeM 3acenuT CUCTEMY KOHOUUMOHMpOBaHus. B nepsyto
o4yepedb 3TO KacaeTcsa CMCTeEM KOHAMUMoHupoBaHus JNY
M OOMALUHMX CNINT-CUCTEM NPY amBynaTopHOM NevYeHnm
nauveHToB c 3aboneBaHusaMW, NepefarlMMUCs BO3-
OyLWHO-KanenbHbIM nyteM. B aTtom cnyyae, nocne Bbl-
3[0pPOBMNEHUs NaLMEHTOB, CrieqyeT pekoMeHaoBaThb Npo-
Be[leHNe 3aKIoYUTENbHON OE3UHAEKLUN CUCTEMBI KOH-
OVLIMOHMPOBaHWS.

Llenb paHHOM paboTbl cocTosina B MOATBEPXKAEHUU
NPVBEOEHHONO BbILLE YTBEPXKAEHUSA NMyTEM MOUCKA UOEH-
TUYHbIX LITAMMOB, BbIAENEHHbIX KaK M3 MOKPOTbl 60nb-
HbIX XPOHWYECKUM OPOHXMTOM U NMHEBMOHMEN (bakTepu-
anbHOW 3TWMOMOrMKM), Tak U HaWAEHHbIX B OuonneHke
CNINT-CUCTEM MO MECTY UX NPOXUBAHWSI.

MaTtepuanbl u MeTOAbl UCCNeaoBaHUsA

B TeueHue xapkoro nepuoga (mawn-ceHTsiopb) 2011-
2012 ropoB y 60nbHbIX XPOHUYECKMM BPOHXUTOM (B CTa-
aunn obocTpeHust) n NHEBMOHMEN, obpaTtuBLumxcs B LieH-
TparnbHYy0 parioHHYI0 MOMUKIMHUKY T. [kaHkos 1 umeto-
WMX MO MEeCTy XWTenbCTBa CNIUT-CUCTEMY, MPOBOAM-
NMCb UccnegoBaHNs MOKPOTLI C LeNblo BblAENeHUs BO3-
Oyautens u onpedeneHus ero 4yBCTBUTENbHOCTU K aH-
TMbakTepuanbHbIM NpenapaTam [4, 7]. OTa rpynna 3abo-
neBaHui opraHoB AbixaHus 6bina BeibpaHa AN MOHWTO-
pVHra Mo TOW NpWUYMHE, YTO ANs Heé OCHOBHbIM Mexa-
HM3MOM pacnpocTpaHeHusi Bo3byauTens siBnseTcs aspo-
reHHbl. OCTpbIN BPOHXMT He y4MTbIBaNCst NO TOW NPUYM-
He, 4YTO OH CBf3aH, B OCHOBHOM, C BUPYCHOWN, a He bakTe-
puansHon nHdekumnen [5]. MccnegoBaHnst MOKpOTbI Npo-
BOAWNMMCb B 6GakTepronornyeckom oTaene  KIMHKKO-
AnarHoctuyeckon nabopatopun MY «[xaHkonckas LeH-

* LutyBarHsa npu arectauii kagpis: Kosyns C.B. O HEOBXO4MMOCTYH IPOBELEHNS 3aKIHOYNTESIbHON AENHPEKLUMA CUINT-CUCTEM /)
[pobremu exosorii' i meguymrmn. — 2013. — T. 17, N2 3-4. — C. 38 —40.
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TpanbHasa paioHHas 6onbHWUay, a Takke B GakTepuono-
rmyeckom otaene Y «[xaHkonckas nuHenHaa COC Ha
MpuaHenpoBCcKoW XenesHow aopore» (Ha AaHHbIA MOo-
MEHT neperMeHoBaHO B nabopatoputo [>kaHKOWCKOro
nuHeHoro otgena  [HenponeTpoBCKOrO  OTAENbHOro
noapasgenenus Y «JlabopaTopHbIi LEHTP Ha XenesHo-
OOpPOXHOM TpaHcnopTe [occaHcnyxObl YKpauHbl»), T.
[>xaHkon.

[anee, ¢ paspelleHns NaUMeHTOB, U3 NX JOMaLLHEN
CMMMT-CUCTEMbI OTOUpanuck Npobbl GuonneHku. CHaTue
6uonneHkn ¢ nogaoHa Ans cbopa KoHAeHcaTa BbINOMHSA-
NOCb CTEPWUIbHLIM BaTHbIM TaMMOHOM Ha MPOBOJIOKE,
BMOHTMPOBAHHOW B NpobkKy Npobupku, cogepxatyen 1 mn
Msico-nenToHHoro OynboHa. [ocTtaBka B nabopartopuio
npoussoannacb B CPOK A0 ABYX YacOB C MCMOMb30BaHU-
€M CYMKU-XONOAMITbHUKA.

C nomowbto gosaTtopa npoussoguncsa noces 0,1 mn
CyCneH3umn buonneHkn Ha Yawwku MeTpy ¢ NNoTHLIMK NK-
TaTenbHbIMKM cpedamu (KEenTOYHO-COMNEBON, KPOBSHOW U
«LIOKONaaHbI» arap, cpeabl OHAo u Cabypo). [danee
npoBoaunack MHKybauusi, BbiAeneHne YUCTbIX KynbTyp U
noeHTudukaumsa [1, 11, 12, 13, 14].

MOeHTMYHOCTb LUTaMMOB MWKPOOPraHU3MOB, Bble-
NEHHbIX U3 MOKPOTbl MAUMEHTOB U U3 GUOMMEHKN BHYT-
peHHero 6noka CnnUT-CUCTEMbI, MOATBEPXKAANOCh WX
OQVHaKOBOW YyBCTBUTENBHOCTbIO K aHTMbuoTukam. To
€CTb, MapKepoM CITyXXUI CNEKTP aHTMOMOTUKOPE3NCTEHT-
HOCTM, MOCKOMbKY LWTaMMbl, Mpoucxogswue OT anvae-
MWOMOTMYECKN CBSI3aHHbIX CrydaeB, 06nagatT CXO4HbI-
MKn cnektpamu pesucteHTHoctu [10]. Ansa noateepxae-
HWUSt MOEHTUYHOCTM WTammoB Staphylococcus aureus po-

NONHUTENbHO MpPOBOAMMOCE (PAroTUNUPOBAHNE C  WUC-
Nnonb30BaHMEM TUMOBLIX CYXMX AMArHOCTUYECKUX CTa-
UNoKoKkoBbIX BakTepuodaroe npoussoactea «Mepgra-
man» (punman 'Y HUIMOM nm. H.®. Namanen PAMH,
P®) [9].

Mbl 3asBnsieM, 4TO UCCNEeaoBaHUS Ha >XMBOTHbLIX HE
npoBOAUNMCL, a NpaBa NauMeHTOB BO BpeMsl Mccrneno-
BaHMSA ObININ YYTEHbI B COOTBETCTBMM C TpeboBaHWsIMU
XernbCUHKCKON KOHBEHLINN.

Pe3synbTaTbl U UX 06cy)|q:|e|-me

3a xapkue nepuoapbl 2011 1 2012 rogos, koraa Hace-
neHne KpbiMa nonb3oBanocb CUCTEMaMy KOHOULMOHU-
poBaHusl BO3adyxa, B LIeHTpanbHy0 paioHHY0 NOMMKIN-
HUKy T. [xaHkost obpaTtunock 426 4yenosek ¢ AvarHo3amu
«XpoHuYeckun 6poHxut» (J41, J44 no MKB-10) u «nHeB.-
MoHus» (J13, J15, J17.2). 13 Hux 102 yenoseka nmeno
Mo MECTY XUTEeNbCTBa YCTaHOBIIEHHYIO CMITUT-CUCTEMY U
cornacunocb Ha oTbop npo6 6GumonneHkn M3 cuctembl
cbopa KoHaeHcaTa.

M3 MOKpoTbl 3TMX naumeHToB 6bino BbigeneHo 103
WwTamMma Mukpodropbl - Y ogHoro 60MbHOr0 B MOKpoOTE
OLHOBPEMEHHO ObinMn  obOHapyxeHbl  Streptococcus
pneumoniae v Candida albicans. Tak kak nHgopmaums
06 MCKOMOM LITaMMe 3HauuTenbHO obneryana pabGoTy
no ero NMOUCKy B nNnaHe Bbibopa cpea 1 MeToauk, ns 6uo-
NIAEHKN CMINT-CUCTEM, PACMOSIOKEHHbIX MO MECTY Xu-
TEenbCTBa NauUMEeHTOB, ObINO BbliAeneHo 27 LWTaMMOB,
WOEHTUYHBLIX TeM, 4YTO Obinn oBHapyXeHbl B MOKpPOTE
(Tabnuua 1).

Tabnuuya 1

CpasHeHue MUKpoghriopbl, 8bi0efieHHOU U3 MOKPOMbI nayueHmos u 6uonneHKu ux doMawHuUxX craum-cucmem

Mukpodnopa MokpoTa nauneHToB Buonnexka cnnut-cuctem
Bcero 2011ron | 2012rog | Beero 2011 ro Zr%LZ

Klebsiella pneumonia 8 4 4 6 3 3

Streptococcus pneumoniae 47 20 27 0 0 0

Candida albicans 10 5 5 8 4 4

Streptococcus agalactiae 3 1 2 0 0 0

Staphylococcus aureus 10 6 4 8 5 3

Pseudomonas aeruginosa 5 2 3 5 2 3

Moraxella catarrhalis 12 5 7 0 0 0

Haemophilus spp. 8 3 5 0 0 0

BCEro 103 46 57 27 14 13
Yxe camo no cebe obHapyxeHune 26,2% LWTaMMOB, albicans (10; 9,7%), Haemophilus spp. (8, 7,8%),
UMEILUNX UOEHTUYHBIA CNEKTP PE3UCTEHTHOCTU K aHTU- Klebsiella pneumonia (8; 7,8%), Pseudomonas
6uoTukam (a, B cnyyae Staphylococcus aureus — elle n aeruginosa (5; 4,8%) wn Streptococcus agalactiae (3;
darorotun) NoATBeEPXKAAET, YTO UCTOYHUKOM 3aceneHus 2,9%). OpHako 13 OMOMMEHOK  CNMAWUT-CUCTEM
MUKPOOSIOPON CRNUT-CUCTEM SABASKOTCH JIHOAWN, MNPOXK- Streptococcus  pneumoniae, Moraxella catarrhalis,

BalLWye B TeX MNOMELLEHWsX, FAe OHW YCTaHOBMEHbI.
YuntbiBas yxe onybnukoBaHHble WCCNeOoBaHWs, KOTO-
pble Aoka3biBalT hakTbl COXpaHEHUS (Pa3MHOXEHWs)
MUKpodnopbl B cucTeMax KoHAMUMOHUpoBaHus [3], a
Takke eé ponb B 3arpsa3HeHumn Bosgyxa nometlexus [15],
CNNUT-CUCTEMBbI B MOMeLLeHusX, rae Haxogatcs 6onb-
Hble, criegyeT paccmaTtpuBaTb Kak pesepByap MUKPO-
dropbl, NPeAcTaBASOWMIA OMNACHOCTb ANs OCTalbHbIX
XuTenen (noceTutenei) AaHHOMO NOMELLEHUS.

Mpy aHanuse MONy4YeHHbIX AaHHbIX TaKKe YCTaHOB-
1eHo, YTO B M3y4aeMblii nepuog Bo3byautenem 3abone-
BaHWN OpraHoB [AbIXaHWs Yalie BCero BbiCTynan
Streptococcus pneumoniae — BblgeneHo 47 LWTaMMOB
(45,6% oT obLero konuyecTBa BblAENEHHbIX KyNbTyp).
Oanee no BbisBngemoctu wnu Moraxella catarrhalis (12;
11,7%), Staphylococcus aureus (10; 9,7%), Candida
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Haemophilus spp. n Streptococcus agalactiae BblaenuTb
He yaanocb. OBbACHEHMEM 3TOMY CRyXWT TO, YTO AN
npeactasutenen poda Streptococcaceae onTumarnbHas
TemnepaTypa pocta cocTtaenseT 35-37°C a npefaernsHo
BO3MOXHbIE BeNUYUHbI - oT 25 ao 45°C [8]. Kak nokasan
NpoBEeAEHHbIN Hamyu ONpoc BriagernbLeB CNAUT-CUCTEM,
6onbLWMHCTBO xuTenen Kpbima npegnounTtaloT nogaep-
XuBaTb TemnepaTypy BO3ayxa NoMeLleHus B npegenax
19-20°C, uto Aans pocta Streptococcaceae He onTu-
ManbHo. Moraxella catarrhalis (ctapoe Ha3BaHue —
Branchamella catarrhalis) Takke aBnsieTcs Becbma npu-
XOTNMBLIM  MUKPOOPraHW3MOM, 4YyBCTBUTENbHbIM  He
TOMbKO K TemnepaTypHOMY AManasoHy KynbTMBauuu, HO
M K K4CMOTHOCTM cpedbl [6], a npeacraBuTenu
Haemophilus spp. KonoHu3npoBaTb CNAUT-CUCTEMbI He
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CcrnocobHbI MO TOW MpUYMHE, YTO UM TpebytoTca dakTopbl
pocTa, cogepkawinecs B kposu [2].

Moatomy, ecnn Gbl B NPOBEAEHHBIX UCCre0BaHUAX
Mbl OFPaHUYUIUCL TaKUMW HEMNPUXOTNUBbLIMU, YCTONYU-
BbIMU K MOHWXEHHOW TeMnepaType MUKpOOpraHuamamu,
kak Staphylococcus aureus, Candida albicans, Klebsiella
pneumonia n Pseudomonas aeruginosa, 10 pesynbTaT
nokasan 6bl 82% WOEHTUYHOCTb LITAMMOB, BblAENEeHHbIX
13 MOKPOTbI NauueHTa 1 u3 GUONNEeHKN CNINT-CUCTEM.

BbiBOAbI

1. VICTOYHMKOM MUKPOMIOphI, 3acCensioLLel CUCTEMbI
KOHOULMOHMPOBAHMS BO3yxa MOTYT SIBMATLCS MoaU, Y4TO
noAaTBepXaaeTcsl BblaeneHneM 13 OUMONNEeHKUM CnnuT-
cuctem 27 wrtammoB Staphylococcus aureus, Candida
albicans, Klebsiella pneumonia wn Pseudomonas
aeruginosa, WAEHTUYHbIX TEM, YTO GbiNM OGHapyXeHbl B
MOKpOTE 6OMbHbIX BPOHXUTOM W MHEBMOHWEN, MPOXW-
BalOLWMX B TMOMELUEHUSX C YCTAHOBMEHHbIMW CMMnT-
cuctemamu.

2. CnanT-cMCcTeMbl B MOMELLEHUSAX, FOEe HaxoaaTcs
GonbHble, crieqyeT paccMaTpuBaTh Kak pe3epByap MUK-
pocbriopbl, NpeacTaBnsALNIA ONACHOCTL At OCTanbHbIX
XUTENnemn nnn NoceTUTenen JaHHOro NOMeLLEeHs.

3. MNpoBeaeHHbIE NCcCNefoBaHMsA Nokasanu, YTo Takas
TpeboBaTenbHas K TemMnepaTtypHOMY PEXUMY KyrbTuBa-
umn  mukpocdbriopa, kak Streptococcus pneumoniae,
Moraxella catarrhalis, Haemophilus spp. n Streptococcus
agalactiae KONOHU3MpPOBaTb CMNUT-CUCTEMbI HE CMOCO6-
Ha.

4. Mocne BbI3JOPOBMEHNA NauMeHTa ¢ 3abonesBaHu-
eM opraHoB AblxaHus GakTepuanbHOn 3Tnonorum Heob-
XOOUMO MpoBeAEeHME 3aKMYMTENbHON  Ae3uHdeKunn
CMNT-CUCTEMBI, YCTAHOBIIEHHOW B MOMELLEHUN, TAe TOoT
Haxoguncsa Bo BpeMsi 6onesHu.

5. Heobxoguma paspaboTka 3GdEKTUBHON CXEMbI
npodunnakTM4eckon Ae3nHMEKLUN CNANT-CUCTEM.
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English version: ABOUT NECESSITY OF SPLIT-SYSTEMS’ FINAL
DISINFECTION"

Kozulya S. V.

State Institution «Crimea State Medical University named after S. |. Georgievsky», Department of General hygiene with
ecology.

The purpose of work consisted fin comparison of microfiora, isolated from the sputum of patients, with isolates, revealed
in the biofilm of split-systems, installed at the place of their residence. Identity of isolates was confirmed by the spec-
trum of resistance to antibiotics. For Staphylococcus aureus fagotyping was additionally applied . From the sputum of
patients 103 isolates of microfiora during the work were selected. From the biofilm of split-systems 27 identical isolates
were selected (26,2%). Consequently, results of research proved the relation between a microfiora, caused a diseases,
and microflora from the air-conditioning systems. Therefore, split-systems in patient’s apartments is a reservoir of
microfiora, dangerous for other habitants or visitors of this apartment. And the final disinfection of split-system, installed
in an apartment, is needed after recovery of patient with the airborne diseases bacterial etiology. The researches also
showed that microflora, more demanding to the cultivating temperature condition such us Streptococcus pneumoniae,
Moraxella catarrhalis, Haemophilus spp. and Streptococcus agalactiae is not able to colonize split-systems. In biofilm of
split-systems this microflora was absent. Staphylococcus aureus, Candida albicans, Klebsiella pneumonia and

Pseudomonas aeruginosa, vice versa, actively colonized the systems of climatization.

Researches demonstrated the

82% identity of isolates, celected from the sputum of patient and from the biofilm of split-systems. Consequently,
prophylactic disinfection is needed for prevention of split-systems colonization by the microfiora.

Keywords: hygiene, microflora of indoor air, split-system.

Background

Due to some design features split-systems are
colonized easily by pathogenic microflora [3]. In
particular, at low temperatures there is a formation
condensate in a heat exchanger and an entered dust in
the internal block includes microorganisms, and also
some suitable substrates for their multiplication.

Split-system’s colonizing microflora becomes, in its
turn, a cause of indoor air pollution and the risk factor of
human’s diseases. Therefore, carrying out of regular
preventive disinfection of split-systems required. However
the man, in turn, may also be a source of the
microorganisms, which further colonized split-systems. In
particular this applies to air conditioning systems of
health care facilities and split-systems of private house
there are patients with diseases transmitted by airborne
droplets. In this case, after the recovery of patients
should be advised of the final disinfection of air
conditioning systems. The aim of this study was a
confirmation of the above statement: the search of
identical strains, which isolated from the sputum of
patients with chronic bronchitis and pneumonia (bacterial
etiology), and found in a biofilm of split systems.

Methods: During the frost-free season (May-
September) of 2011-2012, sputum of patients with
Chronic bronchitis (in the acute phase) and with
Pneumonia from Central District Hospital (Dzhankoy
City), who had split-system at home, was laboratory
studied for isolation the pathogens and determination of
its sensitivity to antibiotics [4, 7]. This group of respiratory
system diseases has been selected for experiment
because the basic mechanism of pathogen spread is
aerogenic. Acute bronchitis is not considered, because it
is associated mainly with the virus etiology rather than
bacterial etiology [5].Sputum were laboratory studied in
the department of clinical and bacteriological diagnostic
laboratory Pl "Dzhankoy Central District Hospital",
bacteriological department of Pl " Dzhankoy linear SES
on the Pridneprovsky railway" (now renamed: the
laboratory of Djankoy line department of Dnipropetrovsky
separate unit Pl "Laboratory Centre the railway transport

of State SES Ukraine"), Dzhankoy City. Further, with the
permission of patients from their home split-system,
biofilm samples were taken. Taking of biofilm from the
condensate tray was performed with a sterile cotton swab
on a wire, which was mounted in the plug tube with 1 ml
of meat-peptone broth. Delivery was made in the
laboratory during two hours in cooler. With help of the
dispenser, 0.1 ml of a suspension of biofilm was seeded
on a Petri dish with dense nutrient mediums (yolk and
salt, blood and "chocolate" agar medium, Saburo and
Endo medium). Then, the incubation, isolation and
identification of pure cultures were carried out [1, 11, 12,
13, 14]. The identity of the isolated strains from the
sputum of patients and from the biofilm of the internal unit
of a split-system, was confirmed their equal sensitivity to
antibiotics. The spectrum of antibiotic resistance was a
marker, because the strains, which derived from
epidemiologically linked cases, have similar spectra of
antibiotic resistance [10]. In order to confirm identity of
Staphylococcus aureus strains in addition, a phage-
typing was conducted using standard diagnostic dry
staphylococcal bacteriophage manufactory by
"Medgamal" (branch of State NIIEM named after N. F.
Gamaleya RAMS, Russia) [9]. We declare that animal
studies have not been conducted, and the rights of
patients in the study were taken into account in
accordance with the requirements of the Helsinki
Convention.

Results and discussion

During the frost-free season of 2011-2012, when the
population of Crimea used the air conditioning systems,
there were 426 patients with «Chronic bronchitis» (J41,
J44 in ICD-10) and «Pneumonia» (J13, J15, J17.2) in the
Central district hospital, Dzhankoy City. Of these
patients, 102 people in the community had established a
split-system and agreed to the sampling of the biofilm
system for collecting condensate. From sputum of these
patients, 103 strains were isolated; Streptococcus
pneumoniae and Candida albicans were simultaneously
detected in one patient’s sputum. The information about
the sought-for strain significantly facilitates the work of its
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isolation, because used the same media and methods for
biofilm of split-systems located in the community of
patients, 27 strains were isolated that were identical to
strains, which found in the patients’ sputum (Table 1).It
stands to reason, the detection of 26.2% strains that are
identical to the spectrum of antibiotic resistance (and, in
the case of Staphylococcus aureus, they are identical
also by phage-typing) confirms that the source of
settlement microflora split systems are the people living

in those areas where split systems are installed. In
consideration of the already published studies that prove
the facts of preservation (multiplication) of microflora in
air conditioning systems [3], as well as its role in the
pollution of indoor air [15], split-systems in the premises
where is the sick people should be considered as a
reservoir of microorganisms and presenting the risk for
other residents (visitors) of these premises.

Table 1

Pathogens from patient’s sputum and from the Biofilms of the home split-systems

Pathogens Sputum of the patients Biofilm from the home split-systems
g e | BT A [ e | 28

Klebsiella pneumonia 8 4 4 6 3 3
Streptococcus pneumoniae 47 20 27 0 0 0
Candida albicans 10 5 5 8 4 4
Streptococcus agalactiae 3 1 2 0 0 0
Staphylococcus aureus 10 6 4 8 5 3
Pseudomonas aeruginosa 5 2 3 5 2 3
Moraxella catarrhalis 12 5 7 0 0 0
Haemophilus spp. 8 3 5 0 0 0
Total number 103 46 57 27 14 13

In the analysis the received data also established that
during the study period respiratory pathogen most often
was Streptococcus pneumoniae: 47 strains were isolated
(45.6% of isolates). Further, on the frequency of
detection the such strains were as: Moraxella catarrhalis
(12; 11,7%), Staphylococcus aureus (10; 9,7%), Candida
albicans (10; 9,7%), Haemophilus spp. (8, 7,8%),
Klebsiella pneumonia (8; 7,8%), Pseudomonas
aeruginosa (5, 4.8%) and Streptococcus agalactiae (3,
2.9%). However, in biofims of split systems,
Streptococcus  pneumoniae, Moraxella catarrhalis,
Haemophilus spp. Streptococcus agalactiae are not
isolated. We can explain this by the fact that pathogens
of this Streptococcaceae genus have optimum growth
temperature 35-37C and the maximum possible range is
from 25 to 45 ° C [8]. As interview of split systems
holders shown that the majority of Crimean residents
prefer to keep the temgerature of the premises air in
range within the 19-20°C, so this temperature is not
optimal for growth of Streptococcaceae. Moraxella
catarrhalis (old name - Branchamella catarrhalis) is also
very fastidious bacteria and it is sensitive not only to the
temperature range of cultivation, but the acidity of the
medium [6], and the for representatives of the
Haemophilus spp. colonization split system is not
capable for the reason that required factors is necessary
for growth which contained in the blood. [2]

Therefore, if in our studies we restricted by such
unpretentious, low-temperature-resistant pathogens as
Staphylococcus aureus, Candida albicans, Klebsiella
pneumonia and Pseudomonas aeruginosa, the result
would show 82% identity of strains isolated from the
sputum of the patients and the biofilms.

Conclusion

1. The source of the microflora which colonized the
air conditioning system may be people, as evidenced by
the isolation from biofilm of splits-systems 27 strains of
Staphylococcus aureus, Candida albicans, Klebsiella
pneumonia and Pseudomonas aeruginosa, which are
identical to pathogens in the sputum of patients with
chronic bronchitis and pneumonia, living in premises with
split-systems.
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2. Split-systems in premises where are the sick
people should be considered as a reservoir of
microorganisms, which is a danger to other residents or
visitors of these premises.

3. Studies have shown that such a demanding
temperature conditions to cultivate microorganisms as
Streptococcus  pneumoniae, Moraxella catarrhalis,
Haemophilus spp. and Streptococcus agalactiae are not
capable to colonize the split-system.

4. After recovery of the patient with the respiratory
disease of bacterial etiology, the final disinfection of split-
system which installed in the premises where the patient
was at the time of iliness is necessary to conduct.

5. Effective scheme of preventive disinfection of split-
systems needs to be developed.
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