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BEJAYIIUE MUKPOOPT AHU3MBI - BO3BYIUTEJIW UHOEKIIUIA B
CTAIIMOHAPAX PA3JIMYHOI'O ITPOPNJIA T'OPOJA AJIMATHI U
AJIMATHHCKOM OBJIACTH

AHHOTAUSA

YcraHoBieHO, 9TO B ropome AIMaTel M AJNMATHHCKON OO0IAcTH B HAMOOJBIIEM KOJIHYECTBE
3aperuCTPUPOBAHBI  CPEeON TPAMOTPHIIATENBHBIX MMATOTEHHBIX BO30ymuTeneld WHGEKIWH  BUIBI
pona Salmonella (84,5%), cpenn rpaMOTpHIIATEIBHBIX YCIOBHO-TTATOTEHHBIX BO30yIuTeNeH HHEKIH -
Escherichiacoli (45,9%) wu Bumer poma Enterobacter (29,5%). I'pammonoxutenbHbIe yCIOBHO-
MaTOTeHHble  BO30yauTeNd  WHGEKIWH  TPENCTaBICHbl, B OCHOBHOM, BHJaMH  POJIOB
Staphylococcus (74,7%), Streptococcus (14,8%) u Enterococcus (10,5%).

KiroueBble ci10Ba: matoreHHass MUKpoQJIiopa, ycJIOBHO-TIATOTeHHAs! MUKpodIopa, HHpeKIuH,

YyBCTBUTENBHOCTH, PE3UCTEHTHOCTh, MEKPOOHOIOTHYECKas KapTa.

PesucrentHocTs  BO30yamTenel  MH(MEKIMOHHBIX 3a00JE€BaHMN K  JIEKAPCTBEHHBIX
npenaparaMm SIBJISIETCS CEPbE3HOM MpoOsaeMoil B KiIMHWYECKOH wmeauiuHe [1-5]. IIpoGiema
pacrpocTpaHeHusl JEKapCTBEHHO-YCTOMYUBBIX BO3OYAHUTENICH OCIOXKHIETCS BBICOKOW YaCTOTOM
aCcCOI[MUPOBAHHON YCTOHYMBOCTH K aHTHOAKTEpHAIbHBIM CpPEACTBaM pasHbIx rpymm [6-8].
Pa3BuTHe pe3UCTEHTHOCTM K AaHTUMHUKPOOHBIM MpenaparaM Yy MHOTUX OaKTepHallbHbIX
NaTOr€HOB JEJIaeT TPATUIMOHHYIO Tepanuio Hed(pPEeKTHBHOHM, a MOoITOMY JiedeHne MH(eKuun
CTaHOBUTCA 0oJiee CIOXKHBIM, C BBHICOKMM YPOBHEM Pa3BUTHSI OCIOXKHEHHH M JIETaTbHOCTH U
3ayacTyro Ooisiee 1oporum [9]. YcraHOBIIEHO, UTO JETaIbHOCTh NMPH Pa3IMYHBIX HO30J0TMUECKUX
¢dopMmax BHYTpUOOJIbHUYHBIX HHEKIUI konednercs ot 3,5 1o 60%.

[Ipobneme  pacnpocTpaHeHUsT AHTUOMOTHKOPE3UCTEHTHOCTH  YAENSeTCS  OIPOMHOE
BHMMAaHUE BO MHOTHMX CTpaHax. MOHUTOPHHIOBBIE HCCIEAOBAaHUS IIO3BOJISIIOT BBISIBUTH
OCHOBHBIE TPYIIBl IATOT€HHBIX U YCIOBHO-TIATOT€HHBIX BO30yauTened MHQEKIHid,
pacnpoCTpaHEHHBIX B OTHENbHBIX  CTpaHaX, peruoHax U  ropoaax. IlomoOHble
CHUCTEMAaTU3UPOBAHHBIEC 3HAHUS JAIOT BO3MOKHOCTH OIPEIECIIUTh HAINPaBICHUSA dMIIMPUUECKOU
Tepanuu U BbIPAOOTaTh  OCHOBHBIE CHOCOOBI OOpHOBI C AHTHOMOTHKOPE3UCTEHTHOCTHIO
KJIMHUYECKOH MHKPOQUIOpl W TYTH CHUXKEHHs 3aTpaT MalMeHTa W TOCyAapcTBa Ha
JedeHue. Y CTONYMBOCTh K TPOTUBOMUKPOOHBIM TpernaparaM B KazaxcraHe sBiseTCsl cepbe3HON
npobiemoii, koTtopas TpeOyerT Oe3oTiaraTeslbHbIX JeicTBUN. MaccoBbIf POCT TOPIrOBBIX
B3aMMOOTHOUIEHMH M MUTpPAllMd HACeJeHHUs BHYTPHU CTPAaHbl MOCIYXUI OBICTPOMY
pacrpoCTpaHEeHUI0O MH(EKIIMOHHBIX areHTOB, BKJIIOYAsi TE€, YTO YCTOHYMBBI K MEAMKAMEHTaM.
CucreMaTU3UpOBaHHbIE  HCCIEAOBAHUA O TpoOJieMe pacHpOCTpaHEHUS PE3UCTEHTHOCTU B
Kazaxcrane paHee He MNpPOBOJWINCh, M HX OCYUIECTBJIECHUE II03BOJUT BOCIOJHUTH
OTCYTCTBYIOIIIME JJAHHBIE [0 PE3UCTEHTHOCTH MATOT€HHOM U YCIOBHO-TATOT€HHOW MUKPO(DIOPHI
B lleHTpanbHO-A3HAaTCKOM PETHOHE.

B PI'TI «MucTtuTyT MukpoOuonoruu u Bupyconorun» KH MOH PK nauatel uccnenoBanus
no mpoOsieMe pacmpocTpaHeHus Bo30yauTenedl MH(EKIMOHHBIX 3a00JEBaHUI B PA3IUYHBIX
pernonax Kazaxcrama u omnpezneneHuss ypoBHA HMX PE3HCTEHTHOCTH K JIEKAPCTBCHHBIM
npenaparaMm. Pe3ynpTaThl JaHHBIX HCCIEIOBAHUN TO3BOJIAT CO3JaTh MHKPOOHOIOTHYECKYIO
KapTy paclpoOCTpaHECHHUs] TATOTEHHOM W YCJIOBHO-TIATOreHHOW MHKpoduiopsl B PecmyOnmke
KazaxcraH, yCTaHOBUTH B3aMMOCBSI3b MEXJY PaclpOCTpaHEHHEM YCTOWUYMBOM MHUKPOQIOPHI U

140



MPUMEHEHHEM aHTHMHKPOOHBIX MpemapaToB B Ka3axcraHe B 11€JIOM U B €r0 PETHOHAX, a TaKKe
pa3paboTaTh HAy4YHO-O0OOCHOBAHHBIE MOAXO/IBI JJISl YIYUILIEHUSI COCTOSIHUSA 370POBbs HACEJICHUS
Kazaxcrana nmyrem ycoBepIIeHCTBOBAaHHUS MPUHIIMIIOB 3aKYIa, PaclpeleJICHUs U UCIIOJIb30BaHUS
JIEKapCTBEHHBIX MPENapaToB.

Lenpro JaHHOTO MCCIEIOBaHUS OBUIO M3yYEHHE PACIIPOCTPAHEHHS MaTOTCHHOM U YCIIOBHO-
MaTOTeHHOW MUKPOMIIOPHI B T. AJTMaThl B AJIMATHHCKOHN 00J1acTH.

MarepuaJjbl 1 MeTOAbI UCCJIEIOBAHUT

OObeKkTaMH  HCCICIOBAaHUN CIIY)XHIIM CTaTHCTUYECKUE JaHHBIC OaKTEPHOIOTHYSCKUX
nabopaTopuii METUITMHCKUX YUPEXKICHUH ropoaa AnmaTel 1 AlMaTuHCKON oOmactu 3a 2010-
2012 roppr.

Pe3yabTaThl HCCle10BaHNUS U 00CY:KIeHUE

Jiig co3ganusi MUKPOOMOJIOTHYECKONW KapThl PaclpOCTPAHEHUS MATOT€HHOM M YCJIOBHO-
naToreHHo Mukpoduopsl B PecmyOimke KaszaxcraH HadaTto TpPOBEACHHE CTATUCTHYCCKHX
MCCJICI0OBaHMH M0 AJIMAaTUHCKOM 00JjacTH, BKIro4as ropoa Anmartsel, 3a 2010-2012 roasl. Beero
B HCCJIEIOBAHUE B3SATO 5613 yCIIOBHO-NIATOT€HHBIX M MATOTEHHBIX BO30OynuTeneil nHpeKuii, n3
HuX 3982 n30isaTa OTHECEHBI K TpaMoTpulaTenbHbM OakTepusm (70,9%), 1631 uzonsat otHeceH
K TpaMIOoNIOXUTEeNbHbIM OaktepusiMm (29,1%). JlaHHble, MOJy4YE€HHbIE MO KOJIMYECTBEHHOMY
COCTaBY YyCIOBHO-TIATOTEHHBIX M MATOT€HHBIX BO30OynuTeneil mH@exkuuil B ropoje AJMaTrhl U
Anmaruackoit obmactu 3a 2010-2012 roser, mpuBeaeHbI B Ta0mHmax 1-2.

Tabmuna 1 — PacnpocTtpaneHne poJIOB YCIOBHO-TIATOTEHHBIX M MATOTEHHBIX BO30yAWTENEH
uH(pekuuii B ropoje AnMatel 1 AnMmatuHckoi obmactu 3a 2010-2012 rossr

Bo30ynurenu nndexmmii KonnuecTBo mraMmoB % Hannuus
Salmonella 3056 84,5
Shigella 558 15,5
Escherichia 168 45,9
Enterobacter 108 29,5
Citrobacter 42 11,5
Pseudomonas 21 57
Proteus 21 5,7
Klebsiella 6 1,7
Staphylococcus 1219 74,7
Streptococcus 241 14,8
Enterococcus 171 10,5

Tabnmuna 2 — PacnpocTtpaHeHre BHUAOB YCIOBHO-NIATOTEHHBIX W MATOT€HHBIX BO30yAUTENEH
uH(pekuuii B ropoje AnMatel 1 AnmatuHckoi obmactu 3a 2010-2012 rossr

Bo36ynurenu nnpexuuit KoanuecTBo mrammoB % Hanuuus
Salmonella enteritidis 1879 64,0
Salmonella newport 485 16,5
Salmonella ep.D 193 6,5
Salmonella typhimurium 146 5,0
Salmonella virchow 139 4.8
Salmonella pegxux 94 3,2
Shigella Fl 2a 235 47,4
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ITponomkenne TabaUIB 2

1 2 3

Shigella Fl 28 103 20,8
Shigella sonnei 86 17,3
Shigella Fl 1la 72 14,5
Escherichia coli 168 100
Enterobacter aerogenes 29 26,9
Enterobacter cloacae 79 73,1
Citrobacter koseri 22 53,7
Citrobacter freundii 11 26,8
Citrobacter divercus 8 19,5
Proteus mirabilis 11 52,4
Proteus rettgeri 9 42,9
Proteus vulgaris 1 4,7

Pseudomonas aeruginosa 21 100
Klebsiella pheumoniae 5 83,3
Staphylococcus intermedius 169 13,9
Staphylococcus hyicus 109 9,0

Staphylococcus epidermidis 325 26,7
Staphylococcus haemolyticus | 212 17,4
Staphylococcus saprophiticus | 136 13,7
Streptococcus haemolyticus 128 55,7
Streptococcus pneumoniae 63 27,4
Streptococcus viridans 39 16,9

VY CTaHOBJIEHO, YTO B TOpoe ANMaThl 1 AJIMATHHCKOW 00JIAaCTH B HAMOOJBIIIEM KOJTHYECTBE
3apErMCTPUPOBAHBI CPEIM I'PAMOTPHUIIATENILHBIX IMATOTEHHBIX BO30OyauMTeNedl WH(EKIUA BUIbI
pona Salmonella (84,5%) wu  Shigella (15,5%), cpeau rpaMOTpUIATENBHBIX —YCIOBHO-
naTOreHHBIX BO30OyauTenei mHbekuuii — Buabl pogaos Escherichia (45,9%), Enterobacter
(29,5%), Citrobacter (11,5%), Pseudomonas (5,7%), Proteus (5,7%), Klebsiella (1,7%).
['paMIIoIOKUTENIbHBIE  YCOBHO-ITATOTCHHBIC BO30YIUTETH HWH(EKIHMHA MPEACTaBICHBI, B
OCHOBHOM, TpezcTaBuTenssMu  poaoB  Staphylococcus (74,7%),  Streptococcus (14,8%) u
Enterococcus (10,5%).

OcuoBubiMu BHIamu poja Salmonella, pactipocTpaHeHHBIMH B HCCIIEAYEMOM PETHOHE
seisirorest — Salmonella  enteritidis (64,0%), Salmonella newport (16,5%), Salmonella ep.D
(6,5%), Salmonella typhimurium (5,0%), Salmonella virchow (4,8%), Salmonella pegxux (3,2%).
Takum oOpa3zom, cpean BuaoB pona Salmonella B ropoge Anmarer 1 AnMaTuHCKON 007acTH
nomuHupyoT aBa Buma — Salmonella enteritidis u Salmonella newport, ocranbHbie BHIIBI
NPECTaBICHBI B 3HAYMTEIHHO MEHBIIIEM KOJTMYCCTBE.

OcHoBHbIMH  BuAaMu  poja Shigella, pacnpocTpaHeHHBIMH B HCCIEIyEMOM PETHOHE
seisitotest Sh.Fl 2a  (47,4%), Sh.Fl 28 (20,8%), Sh.sonnei (17,3%) wu Sh.Fl 1a (14,5%).Takum
obpasom, cpean Bu0B poaa Shigella B ropoge AnMatsl 1 AIMaTHHCKON 00JIACTH JOMHUHHUPYIOT
nBa Buma - Sh.Fl2a u Sh.Fl 2B, ocrtambHble BHIBI TpEACTaBICHBI B MEHBIIEM KOJHUYECTBE.
Pox Escherichias ropome Asnmarel u  AJMaTHHCKOW  OOJIAaCTH  MPEICTAaBICH  OJHUM
Buzgom Escherichia coli (100%).

OcHOBHBIMH BHaaMH poja Enterobacter, pactpocTpaHeHHBIMH B HCCICIYEMOM DPETHOHE
seisiiorcst - Enterobacter aerogenes (26,9%) wu Enterobacter cloacae (73,1%). Cpeau Bumos
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pona Enterobacter, B ropome AsiMaThl W AJMAaTHHCKOW 00JacTH JOMHUHHUDPYET BHI —
Enterobacter cloacae.

OcuoBubiMu Buzamu poxa Citrobacter, pacipocTpaHeHHBIMH B HCCJICIYEMOM pPETHOHE
seistiores Citrobacter  koseri (53,7%), Citrobacter  freundii (26,8%)  wu Citrobacter
divercus (19,5%). Cpenu BumoB poxa Citrobacter, B ropone Anmarsl 1 AIMaTHHCKON 00JacTH
nomunupyer Bua — Citrobacter koseri. Pox Pseudomonas B ropoge AnMaTtel U AJIMaTHHCKOM
o0acTH CcpelM KCCIACIOBAHHBIX IITAMMOB TIPEACTaBICH OJAHMM BujaoM Pseudomonas
aeruginosa(100%).

OcCHOBHBIMH BUJaMU pojaa Proteus, pacpocTpaHCHHBIME B HCCIICAYEMOM pErHOHE
seistiorest Proteus  mirabilis (52,4%), Proteus rettgeri (42,9%) u  Proteus vulgaris (4,7%).
Cpenu BumoB pojaa Proteus, B ropone AnMatel u AITMAaTHHCKOW OO0JIACTH JOMUHUPYET BUJ —
Proteusmirabilis.

Pon KlebsiellaB ropome Anmarsl U AJNMAaTHHCKOH O0JacTH Cpeld MCCICIOBAHHBIX
IITAMMOB IIPEJCTaBJIcH, B ocHOBHOM, oxuuM BuaoM Klebsiella pheumoniae (83,3%).

Buasr  poma Staphylococcus siBisitoTcst  TOMHHUPYIOIIMMH — CPEId  JAPYTMX  YCIOBHO-
aTOTEHHBIX BO30OyaMTENCH uHpeKIuii. OCHOBHBIMHU BUJIaMH
poxaa Staphylococcus, pactipocTpaHeHHBIMU B HCCIICAYEMOM peruoxe SIBJISTIOTCSL:
KOaryJa3onoyioKuTenbHble  crapuiokokku: — Staphylococcus aureus (19,3%), Staphylococcus
intermedius (13,9%), Staphylococcus hyicus (9,0%); KOaryJa300TpUIlaTeIbHbIC
cradunokokku: Staphylococcus epidermidis (26,7%), Staphylococcus haemolyticus (17,4%),
Staphylococcus saprophiticus (13,7%).

Takum 06pa3om, B ropoje AaMathl 1 AJIMAaTHHCKON 00JTaCTH HE3HAYUTEIHHO JOMHUHUPYIOT
KOaryJjia3oTpulaTelbHble CTAaQUIOKOKKH — HAa HUX mpuxoautcs 57,8 % Bcex mzonsaToB. Cpenu
KOAaryna3oroJIoKHUTEIbHBIX  CTaQHUIOKOKKOB JoMuHUpyeT — Staphylococcus aureus (45,8%),
Cpe/M Koarysia300TpHIaTe/IbHBIX cTadrIokokkoB - Staphylococcus epidermidis (46,1%).

OCHOBHBIMU BHJIaMH poja Streptococcus, pacrnpOoCTpaHECHHBIMH B HCCICIYEMOM PETHOHE
sBisitotest  Streptococcus haemolyticus  (55,7%),  Streptococcus — pneumoniae (27,4%),
Streptococcus viridans (16,9%). Cpean BumoB poma Streptococcus B ropoge Anmarel U
AnmMatuHCKOW obnmactu JoMuHHPYET Bu Streptococcus haemolyticus. s pomxa Enterococcus
Cpe/IM UCCIICIOBAaHHBIX U30JIATOB BUI0BAsI IPUHA/IJICKHOCTh HE YCTAaHOBJICHA.
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Anmatbl Kanmackl MeH AunmMarel oONbIchl OOMBIHIIA T'paM — Tepic MaToOreHAl aypy KO3ABIPFBILITAPIbIH
84,5% Salmonella xypaiiap, rpam — Tepic mapTThl maToreHaepAiH apaceiaga Escherichia  coli 45,9%
sone Enterobacter 29,5% TyKbIMIACBHIHBIH TYPJIEPiHiH Ke3[AeCeTETIHIIr TipKenreH. I'paM-OH MIapTTHI-TATOTEH I
KO3JBIPFBIIITAp TYKBIMIACHIHBIH TYPJIEPiHiH 74,7% Staphylococcus, 14,8% Streptococcus sxone
10,5% Enterococcus kepceTiireH.

L.P. TRENOZHNIKOVA, A.S. BALGIMBAYEVA, |R. KULMAGAMBETOV, B.
ZHUSUPQV, B.B. BAYMAHANOVA, A.H. KHASENOVA, G.B. BAYMAHANOVA

RSOE “Institute of Microbiology and Virology”, Almaty, Republic of Kazakhstan

LEADING MICROORGANISMS - INFECTIOUS AGENTS IN HOSPITALS OF
DIFFERENT TYPES IN ALMATY AND ALMATY OBLAST

Summary

It was found that in Almaty and Almaty oblast, in the largest number among gram-negative infectious
agents, species of the genus Salmonella (84.5%) were recorded, among gram-negative opportunistic
infectious agents - Escherichia coli (45.9%) and species of the genus Enterobacter (29.5%). Gram-
positive opportunistic infectious agents are represented mostly by species of the genera Staphylococcus
(74.7%), Streptococcus (14.8%), and Enterococcus (10.5%).

Key words: pathogenic micflora, opportunistic microflora, infections, susceptibility, resistance,
microbial map.

The resistance of infectious agents to drugs is a serious problem in clinical medicine [1-
5]. The spread of drug-resistant pathogens is complicated by the high frequency of associated
resistance to antimicrobial agents of different groups [6-8]. The development of antimicrobial
resistance among many bacterial pathogens makes the traditional therapy ineffective, and
therefore the treatment of infections is becoming more complex, with high developmental level
of complications and mortality and often more expensive [9]. It was found that the mortality in
different clinical entities of hospital-acquired infections ranges from 3.5 to 60%.
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Problem of the spread of antibiotic resistance is given great attention in many countries.
Monitoring studies permit to identify the major groups of pathogenic and opportunistic
infectious agents prevalent in individual countries, regions, and cities. Such systematic
knowledge enables to determine the directions in empirical therapy and develop the basic
methods to fight against antibiotic resistance of clinical microflora and ways to reduce treatment
costs for the patient and state. The resistance to antimicrobial agents in Kazakhstan is a serious
problem that requires immediate actions. The massive growth of trade relations and human
migration within the country served the purpose of rapid spread of infectious agents, including
those that are resistant to drugs. Systematic research on the spread of resistance in Kazakhstan
has not been previously carried out, and its implementation will allow to fill in the missing data
on the resistance of pathogenic and opportunistic microflora in the Central Asian region.

In the RSOE “Institute of Microbiology and Virology”, Committee of Science, Ministry
of Education and Science, Republic of Kazakhstan, the research on the spread of infectious
diseases in different regions of Kazakhstan and determination of the level of their resistance to
the drug preparations was initiated. The findings of this research are designed to create a
microbial map of spread of pathogenic and opportunistic microflora in the Republic of
Kazakhstan, establish the relationship between the spread of resistant microflora and use of
antimicrobial drugs in Kazakhstan as a whole and in its regions, and develop science-based
approaches to improve the health status of the Kazakhstan population by updating the principles
of procurement, distribution and use of drugs.

The aim of this study was to investigate the spread of pathogenic and opportunistic
microflora in Almaty and Almaty oblast.

Materials and methods
The object of the study was the statistical information obtained from bacteriological
laboratories of the medical institutions of Almaty and Almaty oblast over 2010-2012.

Results and discussion

To prepare a microbial map of the distribution of pathogenic and opportunistic microflora
in the Republic of Kazakhstan, the statistical investigation in Almaty oblast, including the city of
Almaty, over 2010-2012 was initiated. A total amount of opportunistic and pathogenic infectious
agents in the study was 5613, out of them 3982 of isolates were attributed to gram-negative
bacteria (70.9 %), 1631 of isolates - to gram-positive bacteria (29.1 %). Data on the quantitative
composition of the opportunistic and pathogenic infectious agents in Almaty and Almaty oblast
over the 2010-2012 are given in Tables 1-2.

Table 1 - Distribution of genera of opportunistic and pathogenic infectious agents in Almaty and
Almaty oblast over 2010-2012

Infectious agents Number of strains Availability percent
Salmonella 3056 84,5
Shigella 558 15,5
Escherichia 168 45,9
Enterobacter 108 29,5
Citrobacter 42 11,5
Pseudomonas 21 57
Proteus 21 57
Klebsiella 6 1,7
Staphylococcus 1219 74,7
Streptococcus 241 14,8
Enterococcus 171 10,5
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Table 2 - Distribution of species of opportunistic and pathogenic infectious agents in Almaty and
Almaty oblast over 2010-2012

Infectious agents Number of strains Availability percent
Salmonella enteritidis 1879 64,0
Salmonella newport 485 16,5
Salmonella ep.D 193 6,5
Salmonella typhimurium 146 5,0
Salmonella virchow 139 4,8
Salmonella pegxux 94 3,2
Shigella Fl 2a 235 47,4
Shigella FI 28 103 20,8
Shigella sonnei 86 17,3
Shigella FI 1a 72 14,5
Escherichia coli 168 100
Enterobacter aerogenes 29 26,9
Enterobacter cloacae 79 73,1
Citrobacter koseri 22 53,7
Citrobacter freundii 11 26,8
Citrobacter divercus 8 19,5
Proteus mirabilis 11 52,4
Proteus rettgeri 9 42,9
Proteus vulgaris 1 4,7
Pseudomonas aeruginosa 21 100
Klebsiella pheumoniae 5 83,3
Staphylococcus intermedius 169 13,9
Staphylococcus hyicus 109 9,0
Staphylococcus epidermidis 325 26,7
Staphylococcus haemolyticus | 212 17,4
Staphylococcus saprophiticus | 136 13,7
Streptococcus haemolyticus 128 55,7
Streptococcus pneumoniae 63 27,4
Streptococcus viridans 39 16,9

It was found that in Almaty and Almaty oblast, in the largest quantities among the gram-
negative pathogenic infectious agents the species of the genera Salmonella (84.5%) and Shigella
(15.5%) were registered, among gram-negative opportunistic pathogens - species of the genera
Escherichia (45.9%), Enterobacter (29.5%), Citrobacter (11.5%), Pseudomonas (5.7%), Proteus
(5.7%), Klebsiella (1.7%). Gram-positive pathogenic and opportunistic infectious agents are
mainly represented by the specimens of the genera Staphylococcus (74.7%), Streptococcus
(14.8%) and Enterococcus (10.5%).

The main species of the genus Salmonella widely distributed in the region under study,
are Salmonella enteritidis (64.0%), Salmonella newport (16.5%), group D Salmonella (6.5%),
Salmonella typhimurium (5.0%), Salmonella virchow (4.8%), Salmonella pegxux (3.2%). Thus,
among the species of the genus Salmonella in Almaty and Almaty oblast two of them -
Salmonella enteritidis and Salmonella Newport - are dominating, the other species are
represented in much smaller quantities.

The main species of the genus Shigella, widely distributed in the region under study, are
Sh.Fl 2a (47.4%), Sh.FI 2v (20.8%), Sh.sonnei (17.3%), and Sh.FI 1a (14.5 %). Thus, among the
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species of the genus Shigella in Almaty and Almaty oblast, two of them - Sh.FIl 2a and 2b Sh.FI -
are dominating, the other species are represented in smaller quantities. The genus Escherichia in
Almaty and Almaty oblast is represented by one species of Escherichia coli (100%).

The main species of the genus Enterobacter, common in the region under study, are
Enterobacter aerogenes (26.9%) and Enterobacter cloacae (73.1%). Among the species of the
genus Enterobacter, in Almaty and Almaty oblast, the species Enterobacter cloacae
predominates.

The main species of the genus Citrobacter, common in the examined region, are Citrobacter
koseri (53.7%), Citrobacter freundii (26.8%) and Citrobacter divercus (19.5%). Among the
species of the genus Citrobacter, in Almaty and Almaty oblast the species Citrobacter koseri
predominates. The genus Pseudomonas in  Almaty and Almaty oblast of the strains is
represented only by one species - Pseudomonas aeruginosa (100%).

The main species of the genus Proteus, prevalent in the studied area, are Proteus
mirabilis (52.4%), Proteus rettgeri (42.9%) and Proteus vulgaris (4.7%). Among the species of
the genus Proteus, in Almaty and Almaty oblast, the species Proteusmirabilis is dominating.

The genus Klebsiella in Almaty and Almaty oblast, among the examined strains is
represented mainly by one species - Klebsiella pheumoniae (83.3%).

Species of the genus Staphylococcus are predominant among the other opportunistic
infectious agents. The main species of the genus Staphylococcus, common in the examined area,
are: coagulase-negative staphylococci: Staphylococcus aureus (19.3%), Staphylococcus
intermedius  (13.9%), Staphylococcus hyicus (9.0%); coagulase-negative staphylococci:
Staphylococcus epidermidis (26.7 %), Staphylococcus haemolyticus (17.4%), Staphylococcus
saprophiticus (13.7%).

The main species of the genus Streptococcus, widely distributed in the region under
study, are Streptococcus haemolyticus (55.7%), Streptococcus pneumoniae (27.4%),
Streptococcus viridans (16.9%). Among the species of the genus Streptococcus in Almaty and
Almaty oblast, the species Streptococcus haemolyticus is predominant. For the genus
Enterococcus, among the studied isolates, the species belonging was not established

Thereby, in Almaty and Almaty oblast, the coagulase negative staphylococci are slightly
dominating - the share of them is 57.8 % of all isolates. Among the coagulase-positive
staphylococci, Staphylococcus aureus (45.8%) predominates, among coagulase-negative
staphylococci - Staphylococcus epidermidis (46.1%).
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