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MOJIOYHOKHUCJIBIE BAKTEPUU
MMPOTUB AHTUBUOTUKOPE3UCTEHTHBIX TIATOI'EHOB

https://doi.org/10.53729/MV-AS.2021.01-02.01

AHHOTALIMSA
Y CTOWYNMBOCTE MHUKPOOPTaHU3MOB K aHTHOMOTHKAM - OfHA W3 CaMbIX Cepbe3HbIX mpobiem XXI
Beka. MHorue u3 paHee S(Q(QEKTUBHBIX AaHTHOMOTHKOB OOJbIIC HE MPUMEHHMBI H3-32 HIHPOKOTO
paclpoCTpaHECHUs ILITAMMOB PE3UCTECHTHBIX MHKPOOOB. Be3necyIHOCTh YCTOWYMBBIX OpPraHH3MOB
packphIBaeTCs B pAne cTaTedl. Y CTOMYHBOCTH OaKTEpHil K aHTHOMOTHKAM OYCHb aKTHBHO HCCIICTYETCS,
U3MepseTCcs M OTCICKUBACTCS Ha SMUAEMHUOJIOTHYECKOM ypoBHe. OCOOCHHOE BHUMAaHHE YJEIIseTCs
WCCJICJIOBAHUI0 AHTHMUKPOOHBIX CBONCTB MOJIOUHOKHUCIIBIX OakTepwii, Tak KaKk OHH OO0JagaroT
pPasJIMYHBIMUA TNPEUMYILIECTBAMH B KayecTBE CPEACTB OOpbOBl C aHTHOMOTHKOPE3UCTEHTHBIMBI
[aTOT€HaMH.
KiroueBble ciioBa: aHTI/I6I/IOTI/IKOpe3I/ICTeHTHOCTHI)Ie IMaTOTCHLI, JICKAPCTBCHHAA yCTOﬁ‘IHBOCTB,
AHTHOMOTHKH, MOJIOYHOKHCIIbIE OaKTEPHH.

VY CTONYMBOCTh K MPOTUBOMUKPOOHBIM IIpenaparaM cTajla OJHOM M3 OCHOBHBIX IpoOieM
0e30macHOCTH  JUIsl  4esnoBeyecTBa.  AHTHOMOTHKOPE3UCTEHTHOCTh  MHKPOOPTaHU3MOB
BbIpaOaThIBa€TCsI MPH  IMOCTOSHHOM  BO3/AEHCTBHMM  IMPOTHBOMHUKPOOHBIX  IPENaparosB.
bBosne3HeTBOpHBIE MHKpPOOpPraHu3Mbl (OakTepuu, TPUOKH, BHPYCHI U TMApa3suThl) MPUOOPETAIOT
YCTOMYMBOCTh K IPOTUBOMUKPOOHBIM IpenaparaM (aHTHOMOTHKAM, MPOTUBOBUPYCHBIM H
NPOTUBOTPUOKOBBIM IpenaparaM W JIPYrUM aHTUMHKPOOHBIM CPEICTBaM), IMOJBEPrasch HX
HOCTOSIHHOMY ~ BozzeicTButo [1-4]. Kpusuc ycToHYMBOCTH K aHTHOMOTHKAM CBsI3aH C
YpE3MEPHBIM U HEMPABUIILHBIM HCIIOJIb30BaHNEM ITHX JiekapcTB [5-8]. U B pesynbTare mporecca
aJanTalud HEKOTOPbIE MHUKPOOPraHM3Mbl MOTYT BBDKHMBAaTh U Pa3MHOXKATbCA B HaJIU4ue
AHTUMHUKPOOHOTO IpernapaTa, KOTOPbIil B HOPMAJIbHBIX YCIOBUSIX UX HHAKTUBHUPYET.

ONHUIEMUOJIOTUYECKUE HCCIEJOBAHMUS MPOJEMOHCTPUPOBAIA TPSAMYIO CBSI3b  MEXIY
NoTpeOIeHuEM aHTUOMOTUKOB U TIOSBIIEHHEM U PACHpPOCTPAHEHHWEM YCTOWYUBBIX IITaMMOB
6axtepuii. MoOMIbHBIE TEHETUYECKHUE AJIEMEHTHI, BKJIIOYas MIa3MHJIbl, UHTETPOHBI U Mpodaru
[9], cmocoOcTByOT majbHElIIEeMy paclpoOCTPaHEHHIO W TMPOJBHXKCHUIO TE€HETHYECKON
PEKOMOHMHALIMU aHTUOMOTHKOPE3UCTEHTHBIX T'€HOB ITYT€M T'OPU30HTAJIBHOTO MEPEeHOCa TE€HOB
(tpanchopmanuu, koHbroramuu wWid TpaHcaykiuu)[10]. [opu3oHTaIBHBIA TEPEHOC T'€HOB
MOYET TO3BOJIUTH MEPEAaBaTh YCTOMUMBOCTH K aHTUOMOTHKAM MEXAY Pa3IMYHBIMH BHJIAMHU
OakTepuil. YCTOMUMBOCTH TakK€ MOXKET BO3HHMKATh CIIOHTAHHO B pe3yjibTaTe MYyTalluH.
AHTHOMOTUKH YCTPAHSIOT YyBCTBUTENBHBIX K JIEKAPCTBAM KOHKYPEHTOB, OCTaBJIsIsl yCTOWYMBBIE
OakTepuu I BOCIPOM3BOJCTBA B XOJ¢ ecTecTBeHHOro otdopa [11]. KinmHndecku 3Haummas
YCTOMYMBOCTh K aHTUOMOTHKAM CBSI3aHA C YBEJIMYEHHUEM YMCJIA FOCIUTATU3AIUN MalueHTOB C
MH(QEKUNUSIMH, BbI3BaHHBIMU TaKMMH YCTOMYMBBIMH K aHTUOMOTHMKAM MATOr€HAMM, YTO MOXKET
OpUBECTH K HEI(P(PEKTUBHOCTH JIEYEHHS M CMEPTHOCTH H3-3a CHIDKEHHMS 3(PQPEeKTUBHOCTU
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TEPaneBTHUECKOTO HCIOJIb30BaHUs aHTHOMOTHKOB [12]. EsxeromHo KoaudecTBO WHQEKITHUA,
BBI3BIBaCMBIX B EBpome OakTepusMu C MHOXECTBEHHOW JIEKAPCTBEHHOM YCTOHYHMBOCTBIO
(maubomnee yacto Staphylococcus aureus, Escherichia coli, Enterococcus faecium, Streptococcus
pneumoniae, Klebsiella pneumoniae wu  Pseudomonas aeruginosa), oOleHHBAETCs
npubimsuTensHo B 400 000, a cmepreii - B 25 000 yenosek [13].

HekoTtopsie 0065acTH COBpeMEHHOM MEIULMHBI 3aBUCAT OT HaIW4yus 3(P(EKTUBHBIX
AHTHUOMOTHUKOB, TAK XUMHOTEpANHs ISl JICYCHUS paKa, TPAHCIUIAHTAIUS OPTaHOB, ONEpalus 10
3aMeHe Ta300ePEeHHOT0 CyCTaBa, MHTEHCHUBHAS Tepanus JUisl HEJOHOIIEHHBIX HOBOPOXKIECHHBIX
U MHOTHE JPyTue MEPOINPUATHS HE MOTJIH OBITh BBIIOJIHEHBI 03 3(pPeKTUBHBIX aHTHUOMOTHUKOB.
daxTryeck, MHOEKINHU, BBI3BAHHBIE MITAMMaMH OaKTEpUil ¢ MHOXKECTBEHHOW JIEKApCTBEHHOM
YCTOHYHMBOCTBIO, SIBJISIIOTCS OJHUMHU M3 OCHOBHBIX (PAaKTOPOB, BIUSIOIIMX Ha 3a00J€BAEMOCTh U
CMEPTHOCTb  MALIMEHTOB, IMOABEprarouMxca ATUM npouenypam. Otuer Texacckoro
yHUBepcuTeTa, onyonukoBaHHbIM B 2014 romy, mokas3an BBICOKWHA yYpOBEHb YCTOWYMBOCTH K
AHTHUOMOTUKAM TpU MHQPEKIUAX Yy OHKOJIOTUYECKUX OOJNBHBIX C HEHTpOINEHHEW, CBA3aHHOU C
xumuorepanueil. HenaBHee wuccnenoBanue BapriaBckoro MeEOUIIMHCKOTO YHHBEpPCUTETA,
NOCBSIIEHHOE MHQEKIUSAM TI0CI€ OPTOTONMYECKOM TpaHCIUIAHTALMM [I€YEHH, I10Ka3allo
BBICOKYIO JIOJIO M30JIATOB YCTOMYMBBIX K aHTUOMOTHMKaM Oaktepuit [14]. Hudexuuwu,
pacnpoCTpaHEHHbIE B OTJEICHUSX HHTEHCHBHON Tepanuy HOBOPOXKJIEHHBIX, CTAHOBUTCSI BCE
TpyJHee, a MHOT/Ia U HEBO3MOXHO JeuuTh [15]. Bunel cmagunoxoxkkos, B mnepByro ouepelb
S. epidermidis u S. aureus, BbI3biBatoT 0k0s10 60—70% MHOEKIMIA, U B 3TUX YUPEKICHUIX ObLIH
3aperuCTPUPOBAHBI MHOTOYHMCICHHBIC BCIIBIIIKK METHIIMIUIMH-PE3UCTEHTHOTO S. aureus [16].

HenpaBuibHO Ha3HaYCHHBIE aHTUOMOTHKH TAaKXKe CITIOCOOCTBYIOT Pa3BUTHIO YCTOHYHUBOCTH
6akrepuii [17]. VccnemoBanusi BBISBUIM, YTO IMOKAa3aHUS K JICYEHHIO, BHIOOP CPEACTBA HJIH
POI0JDKUTEILHOCTh aHTHOAaKTepHaabHOl Tepanuu B 30—50% cinyuyaes HeBepHbl [17,18]. Kpome
toro, ot 30% mo 60% aHTHOMOTHKOB, Ha3HAYAaE€MbIX B OT/CJICHUSIX WHTECHCHUBHOW TEpAITHH,
OKa3aJIMCh HEHYXHBIMHU, HEMIOAXO/SIIMMHU HITH HeonTUMallbHbIMK [18].

Omnpenenenue pucka Jisi 370pOBbs YETIOBEKA, MPeIHA3HAYCHHOE ISl OLIEHKHU BEPOSITHOCTH
3a00JIeBaHUd W CMEpPTU B CBSI3M C MH(EKUueld, BbI3BAHHONW aHTHUOMOTUKOYCTOMYMBBIMU
OaKTepUsIMH, COCTOUT M3 YETHIPEX OCHOBHBIX AJIEMEHTOB: MAECHTH(HKAIUN OMACHOCTH, OLIEHKH
BO3/ICICTBUS, OLIEHKH «J103a-peaxKuus», u XapaKTepUCTUKHU pucka [19].
AHTHOMOTUKOPE3UCTEHHbIE OaKTepUH M TeHbl YCTOMYMBOCTH K AaHTHUOMOTHKAM ObUIH
NpeJIOKEHbl KaK HOBBIE 3arpsA3HUTENM OKpYXKAaloUlel cpelnbl H3-3a HEXenaTeabHOU
MOBBIIEHHON PAaCIpPOCTPAHEHHOCTH, BBI3BAHHOM JEATEIBHOCTBIO UYEIOBEKA, U MOTEHIHUAIBHON
yrpo3sl Tepenaud u3 OKpykatomeil cpeapl uenoBeky [20]. Mcrounukamu HamOONBIIETO
OpeMeHHU SIBJISIIOTCS CTOYHBIE BOJbI, cOpachlBaeMble M3 JIOMOB U OOJBHMII, MPEIIPUATHH MO
MPOM3BOJICTBY aHTHOMOTHKOB M 3arOHOB JIJIsl )KMBOTHBIX [10].

[TorpeOuTenbckuil crnpoc Ha MNPUPOJIHBIE CPEACTBa OOpPHObI C IMAaTOT€HAMU BMECTO
CUHTETHUYECKUX MUIIEBbIX KOHCEPBAHTOB M TPAAMIIMOHHBIX aHTHOMOTHKOB pacteT. OCHOBHOE
BHHUMaHUE B pa3paboTKe allbTepHATUBHBIX Mep OOpPBHOBI C PE3UCTEHTHBIMH MHKPOOPTaHU3MaMHU
yaensieTcsl CTpaTerusiM ¢ MEXaHU3MaMu JICHCTBUS, OTJIWYHBIMU OT AHTUOMOTHUKOB:
UCIIONB30BaHUIO0  OakTepuodarnv, MOHOKIOHANBHBIX aHTHUTEN, BaKIUH, OaKTEPUOIIMHOB,
OMOJIOTMYECKH aKTHBHBIX BerecTB [21, 22]. [IpenMymiecTBO UCMOIB30BaHUS OaKTeprO(aroB u
0aKTEpHOIIMHOB COCTOUT B UX H30MPATENbHOCTH JEHCTBUS M, COOTBETCTBEHHO, BO3MOKHOCTH
BOCCTAHOBJIEHHSI HOPMAJILHOTO OMOIIEHO03a 0€3 HEraTUBHOTO BJIMSHUS HA MOJIE3HYI0 MUKPOOUOTY
opranusma. BHeapeHue B KIMHUYECKYIO0 MPAKTUKY WHIMBUAYAIbHBIX OAXO0B C TPUMEHEHUEM
IpernapaToB  COBMECTHO C  (YHKIHOHAJIbHBIMU  MPOJIYKTaMH,  HOPMAIU3YIOUIUMHU
MHUKPOIKOJIOTHUECKUE HAPYIICHUS KHUIIEYHHKA, MO3BOJMIO Obl TMOBBICUTH 3()()EKTUBHOCTH
Tepanuu O0OJbHBIX HHOEKIHUSIMH CMEIIAHHOM dTHo0THH [23].

Benyrcs uccrienoBaHus aHTUMHUKPOOHBIX CBOMCTB MOJIOUHOKHCIBIX OakTepuil MpOTHB
AHTUOOTHKOPE3UCTEHTHBIX MaTtoreHoB. MomouHokucasie Oaktepun  (MKDB) oGnamaror
pa3IMYHBIMM TPEUMYIIECTBAMH B KadecTBe MOTEHIMATbHBIX TMPOOMOTUKOB W MOTYT
paccMaTpuBaThCS B KauyecTBE aJbTEPHATUBbl aHTUOMOTHMKAM IPU NPOM3BOJACTBE MPOIYKTOB
xuBoTHOro mpoucxoxaeHus. MKb - OezomacHble MHUKpPOOPraHU3MBI, CIIOCOOHBIE MOAABIATH
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BPEIOHOCHBIE MHKpPOOBI, TPONYLUPYS pa3iuyHble UHrubupyromme coeauHeHus. OHu
NPUBJICKAIOT BCEe OOJbIllee BHUMAaHUE HCCIIEIOBATEICH, MOCKOJIBKY HE TOJBKO TMPEMSITCTBYIOT
pa3BUTHIO OaKTepuii, TPUOKOB U BUPYCOB, HO U 00JIaZal0T aHTUMYTAareHHOM aKTUBHOCTBIO [24] u
MOBBIINIAIOT UMMYHHBIH CcTaTyc 4enoBeka [25-28], 4To ymadyHO coderaercs ¢ X HE3aMEHUMbBIM
BKJIQJIOM B TIPOM3BOJCTBO (EPMEHTUPOBAHHOW TMHIM C BBICOKMMU OHOJIIOTHYECKUMHU
Ka4ecTBaMHU M TOBBIIICHHOW COXpaHHOCTHIO. [Ipomynupyembie MM  ciaOble OpraHUYeCcKUe
KHCJIOTHI, TEPEKUCh BOJOPOJA, IUAIETUI, OAKTEPUOLMHBI, MENTUIBl U JPYTrUe COCAMHEHUS
00agaroT  BBIPAKEHHOM  AHTarOHUCTHYECKOHM  aKTHMBHOCTBIO  [29-36].  MexaHU3MBI
WHTUOMPOBaHUs MAaToreHoB npoouoTnueckumMu MKDB BKIIIOYArOT MPOIYKIHIO WHTHOMPYIOIIHX
COCIMHEHUH, MpeoTBpaIlleHHe are3Uuy MaTOr€HOB, KOHKYPEHIIMIO 32 MUTATEeNIbHBIC BEIIECTBA,
MOJYJISIIIMF0 UIMMYHHOW CHUCTEMBI XO3SIMHA, YIYYIICHHE YCBOSEMOCTH IMUTATEIbHBIX BEIIECTB,
KOHBEPCHIO M CHI)KEHUE OMOOCTYITHOCTH TOKCHHA.

[TepopanbHoe BBeAcHHE MPOOMOTHYECKUX MOJIOYHOKHMCIBIX Oakrepuii Lactobacillus
plantarum, L. casei u L. fermentum ocnabnser nadekuuto Bupyca rpumnmna [37-39] u yMeHbIaeT
YaCTOTY PeCIUpPaTOpHBbIX BUpYCHBIX MH(Mekuuit [40]. Pasnuunble uccienoBaTeid COOOMIMIA O
noreHnuanbHoM BiawstHuE MKDB Ha cHbkeHue pucka MHQGEKIUHA M KHIIEYHBIX PAacCTPONCTB,
CBA3aHHBIX ¢ maroreHamu, takumu kak Salmonella spp., E.coli, Campylobacter wmm
Clostridium spp. MKB-1ipoOHOTHKH HCIOIB3YIOTCSA B HPOPHIAKTHUYCCKUX U TEPANIeBTUYCCKHUX
HeJsIX IS JICUCHUsT MHQEKIHIA, BhI3bIBaeMbIX 3TUMH naToreHamu [41]. IIpobuornueckune MKbB
IPOIEMOHCTPUPOBAIH CITIOCOOHOCTD MPUKPEIUIATHCS K AMUATEINANBHBIM KIETKaM KHIICYHUKA U
YMEHBIIATh KOJIOHH3AIHIO MATOTCHHBIMA MUKPOOPTaHU3MaMHM, a TaK)Ke MOBBIIIATh MOKA3aTeNN
pOCTa ¥ yly4lllaTh UMMYHHYIO CHCTEMY X03siHa [42-44].

MKDB noaxoast ajisi )KMBOTHOBOJICTBA B KayeCTBE NMPOOMOTHKOB M3-3a MX CIIOCOOHOCTH
U3MEHSATh CPeIy KyJIbTHBHPOBAHUS, ITyTEM IMPOU3BOACTBA PA3IMYHBIX METaOOIUTOB, BKIIOYAs
HIMPOKHI CIIEKTP MHTHOUpYrOImuX Bemiects[45,46].

XoTa Ui MOJIOUHOKHCHBIX OakTepuii Hamboyiee XapakTepHa aHTHOAKTepHalbHAas
aKTHBHOCTh, OCOOBI MHTEpPEC MPEACTABISAIOT UX MPOTHBOTPUOKOBBIE MeTaboauThl [33, 36, 47-
49]. AHTaroHMCTHYeCKasi aKTUBHOCTh B OTHOIICHUH JPOXOKEBBIX MHUKPOOPTaHW3MOB OOBIYHO
MEHee BBIpaKEHa, TeM HE MEHee, HUMEIOTCS CBEJIEHHUs O I0/aBJICHUU MOJIOYHOKHCIBIMU
OaKTepHUsIMH POCTa YCIOBHO-TIATOTCHHBIX Jpoxoker [50] wim mx mepexoja K MUICIHATBHON
dopme u obOpazoBaHMIO OHMOIUIEHOK. ECTh CBeleHHS O TOM, YTO MOJIOUHOKHCIbIE OaKTepuu
MHKPOOMOTHI ~ KOHTPOJHMPYIOT  KosoHm3amuioo  cimsucteix  C. albicans,  pefictBys
aHTaroHucTHyeckd [51], a mpoayuupyemble UMH METaOOIUTHI 00IaaI0T (YHIUCTATHISCKUMU
cBoiicTBamH [52-54], a Tak)ke HHTHOMPYIOT UX POCT MO0OHO BPOXKJACHHBIM HIMMYHHBIM KJIETKAM
uenoBeka [55]. [IpobuoTtnueckue Buapl Lactobacillus ciocobusr HapymmTh aupGepeHIIPOBKY
kiaerok Ouorienku C. albicans m CHM3WTH MX KOJIMYECTBO, KaK CEKpEIHel 3K30MeTabOoJIUTOB,
TaK M IyT€M MEXKJIETOUHBIX B3aumozencTBuil [56]. IIpuMeHeHHe B KOMIIJIEKCHOM cxeme
JeYeHHUsT TPOOMOTHYECKUX W AHTHMHUKOTHUYECKHX IMPENapaToB CIIOCOOCTBYET MOBBIIICHUIO
YPOBHSI MHAWI€HHOM MHUKPOOHOI (DJIOpBI M CHIKEHHIO YCIOBHO-IIATOr€HHOW OaKTepHaIbHO-
IpUOKOBON MUKPOOHOTBI, TIOBBIIIAET UMMYHOJIOTHYECKYIO PEaKTHBHOCTh opranu3ma [57-59].

[TpumeHeHrne GakTEpUOLMHOB MOJIOYHOKHCIBIX OaKTepuil Ui JieueHUs OakTepHaIbHbBIX
UHQEKINA, aCCOIMHPOBAHHBIX C AaHTUOMOTHKO-PE3UCTEHTHBHIMH IITaMMaMH IaTOTCHHBIX
OakTepuii Xopomo cedsi 3apeKOMEHJIOBAJI0 KaK IMOTEHLMAIbHAS TepareBTUYecKas CTpaTerus
00pbOBI ¢ MHOXKECTBEHHOI JICKAPCTBEHHO# ycTOHYMBOCTRIO [22,59-62].

[To uToram mccnenoBanuii, caMbiii A3 PEeKTUBHBII cocTaB ais 6opsObl ¢ Salmonella spp.
coctostn u3 3upHoro mMacia tumbsna (1,0%) co ciaemyronumu mrammamu MKB: Lactobacillus
plantarum LUHS122, Lactobacillus casei LUHS210, u Lactobacillus uvarum LUHS245[63]. B
HEJaBHEM HCCIIEOBAaHUU COOOIIaeTcsi 00 MHTHOMpYIOIel aKTUBHOCTH ImTamMma Enterococcus
faecium LCW44, BbigeneHHOr0 M3 CBHIPOTO BepOJIOKBEro MoJoka, mpoTuB Listeriasp. u
Staphylococcus aureus [64]. Lactobacillus casei TN-2 , BoiaencHHbIN U3 (epMEHTHPOBAHHOTO
BEpOJIIOKBEr0 MOJIOKA MOKa3aJl aHTUMHUKPOOHYIO aKTUBHOCTH INPOTHB KHUIIEYHOH HalOUYKU U
30/10TUCTOr0 cTaduiaokokka. OuuiieHHbIH OakTepuonuH kazeuuuH [N-2, mpoaynupyemsiit
ATUM HITAMMOM, MPOSIBIISLT IIUPOKHUH CIIEKTP aHTUMUKPOOHBIX CBOMCTB B OTHOILIEHUH ITaTOT€HOB
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MUIIEBOTO MPOUCXOKICHHUS, BKJIFOUAsi HEKOTOPBIC YCTONYMBBIC K aHTHOMOTUKAM mITaMMbl [65].
Kpome toro, mrramm Lactobacillus acidophilus AA105, BelaeeHHBINH W3 CHIPOTO BEPOJIIOKBETO
MOJIOKa, cuiabHO wuHrHOupoBan Staphylococcus sp., Bacillus sp., Salmonella paratyphi,
Shigella sp. u Escherichia coli [66]. Benmechernene u coasropsr [67] mpoaemoHcTprpoOBain
NPOTHBOMHUKPOOHYIO aKTHBHOCTh ITamMMa Leuconostoc mesenteroides, mpoayiupyroiero
6axrepuorus, npotus Apyrux MKB, takux kak Lactobacillus sp., Lactococcus sp. 1 HEKOTOPBIX
naToreHHbIX OakTepwuii, Takux kak Escherichia coli, Staphylococcus aureus u Listeria sp. Psaom
aBTOPOB IIOKa3aHa BBICOKAs AHTArOHUCTUYECKash AKTUBHOCTb MOJIOYHOKHCIBIX OakTepuil B
OTHOIIEHUU PE3UCTEHTHBIX (opM OaKTepHAIbHBIX MMATOI€HOB: METUIMJUINH-YCTONYHUBOIO
3osotuctoro craduinokokka [68], E. coli [69], Enterococcus faecalis [70], Aspergillus flavus
[71].

UccnenoBanne MKbB nmeer Taxke OOJIbLION MOTEHLIMAT B CBSI3U C MPOTEOJIUTUYECKOU
AKTUBHOCTBIO MOJIOUHOKHUCIBIX OakTepuil M HpoAyKUHEH OMOaKTHBHBIX MENTHUIOB, KOTOpPHIE
MOTYT OKa3bIBaTh CHHEPTeTUYCCKUNA APPEKT B COUCTAHNUU C TPATUIIMOHHBIMA aHTHOMOTHKAMHU.

OnHako HemaBHUE HcchenoBaHusl mnokazanu, uyrto MKDB mnoreHimumanbHO MOTYT
pacnpoCTpaHsATh YCTOMYMBOCTh K aHTMOMOTHKAM IO BCeW MMILEBOM Lenouke [72], Hanmpumep,
npuoOpeTaTh reHbl YCTOMYUBOCTH K aHTUOMOTUKAM OT YCTOMUYMBBHIX OAKTEPUH B CHIPOM MOIIOKE
U BIIOCJIEACTBUM I€pEAaBaTb MOOWJIBHBIM I'€H YCTOMUMBOCTH JPYrMM OaKTEpUsIM BO BpPEMs
00paboTKkM mHIIEBbIX MpoaykToB [73]. 3a mocneaHee MAECATUIICTHE YCTOMUYMBBIE K
aaTuonotTnkam MKDB dacto BeIACTSINCH W3 (EPMEHTHPOBAHHBIX TIPOJYKTOB, TAKUX Kak
MOJIOUHBIE MPOAYKTHI, BUHO U Msico [74]. KpoMme Toro, Takyke coo01Ianock 0 reHax, yCTOHYUBBIX
K aHTUOMOTHKaM, Ha KOHBIOTaTUBHBIX IUIa3MuAax winm TpaHcno3oHax B MKDB, koropele
MOTEHLIMAIBHO MOTYT MPHUBOJIUTH K TOPH3OHTAJIBLHOMY MEpEHOCY reHoB [75]. YcToluuBbie K
aatuonotrnkam MKDB Obutr OoOHapyXeHBI C HWCIHOJb30BaHWEM TmocienoBarenpHocTeld JIHK,
KOTOpBIE OTBEUAIOT 3a MPU3HAKK YCTOWYMBOCTH K aHTUOMOTHKaM. EQervirn u coaBtopsl [76]
COOOIIMIIN O MOSIBJICHUU YCTOMYMBOCTH K aHTHOMOTHKaM y Lactobacillus reuteri u L. plantarum.
Kpome Ttoro, coobmaercs, uro Lactobacillus, Pediococcus u Leuconostoc spp. oGmamaror
BBICOKOM yCTOMYMBOCTBIO K BAHKOMULIMHY [77], @ HEKOTOpbIE JTAKTOOALINIIIBI BBICOKOYCTOWYUBBI
K OanurpanuHy, HeQOKCUTHHY, IUNpPO(pIOKcalnHy, (y3UA0BOH KHUCIOTE, CTPENTOMHIINHY,
cynbdaanaszuny, TEHKOIUIAaHWHY U BaHKOMHIMHY [78]. bonblmas gacTh 3aperucTpupoBaHHBIX
MKB, ycToiuuMBBIX K aHTHOMOTHMKaM, ObLa BbIACNEHA W3 MHUIIEBBIX HCTOYHUKOB. OHU
BKJIIOYAIOT B ce0s HauOoyiee YacTO HCHOJIb3yeMble NPOOMOTHYECKHE BUIBI, TaKHE Kak
Lactobacillus casei, L.acidophilus, L. reuteri wiu L.rhamnosus uiam OakTepuu HOTypTOBOIL
3akBacku L. delbrueckii [79 — 81].

['mobGanpHBIA  POCT AHTHOMOTHKOPE3UCTEHTHOCTH MATOT€HHBIX MHKPOOPTaHH3MOB
MOMYEPKUBAET HEOOXOAMMOCTh  pa3padOTKU  aJbTEPHATUBHBIX WM  JIOTIOJHHUTEIbHBIX
MPOTUBOMHUKPOOHBIX cTpaTeruil. OrpaHndeHus, CBI3aHHbIE C aHTHOMOTHKOB HOBOTO MTOKOJICHUS,
MPUBEIN K OTHOCHUTEIBHOMY OTCYTCTBHIO 3(()EKTHUBHBIX BAPUAHTOB HA PHIHKE W BBIHYIWIU
UCKaThb HOBBIE aJbTEpPHATHBBI. B HacTosIiee BpeMs MPOBOASITCS MHOTOYHMCICHHbIE Hay4HbIE
MCCJIEIOBAHMSI JIUISl OLIEHKM aHTUMHUKPOOHOTO MOTEHIMala pa3jMuYHbIX BEIIECTB, (HOPMYI WU
AKTHUBHBIX MHTPEJUEHTOB, B TOM UHKCJe, 0co00e BHUMaHHe mpuiekaoT k cede MKDB, kotopsle,
MOKA3bIBAIOT aKTUBHOCTh MPOTUB PE3UCTEHTHBIX (hopM OakTepranbHbIX NaToreHoB. OJIHAKO 3TH
MUKPOOPTraHW3Mbl ~ Takk€  MOTYT  BHOCUTb  BKJaJ B  pacnopoCTpaHEHUE  T'E€HOB
AHTUOMOTHUKOPE3UCTEHTHOCTH, O3TOT  (aKTOp  CledyeT y4uThIBaThb MpH  pa3paboTke
MPOOMOTUYECKUX MPEMApaTOB U MUIIEBBIX 3aKBACOK.
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Summary

Antibiotic resistance of microorganisms is one of the greatest challenges of the 21st century. Many
of the previously effective antibiotics are no longer applicable due to the widespread prevalence of
resistant microbial strains. The ubiquity of resistant organisms is revealed in a number of articles.
Bacterial resistance to antibiotics is wvery actively researched, measured and monitored at the
epidemiological level. Particular attention is paid to the study of the antimicrobial properties of lactic acid
bacteria, since they have various advantages as a means of combating antibiotic-resistant pathogens.

Key words: antibiotic-resistant pathogens, drug resistance, antibiotics, lactic acid bacteria.

Antimicrobial resistance has become a major safety concern for humankind. Antibiotic
resistance of microorganisms is developed with constant exposure to antimicrobial drugs.
Disease-causing microorganisms (bacteria, fungi, viruses and parasites) acquire resistance to
antimicrobial drugs (antibiotics, antiviral and antifungal drugs and other antimicrobial agents),
being constantly exposed to them[1-4]. The crisis of antibiotic resistance is associated with the
overuse and misuse of these drugs [5-8]. And as a result of the adaptation process, some
microorganisms can survive and propagate in the presence of an antimicrobial drug, which,
under normal conditions, inactivates them.

Epidemiological studies have shown a direct link between antibiotic consumption and the
emergence and spread of resistant bacterial strains. Mobile genetic elements, including plasmids,
integrons and prophages [9], contribute to the further spread and advancement of genetic
recombination of antibiotic-resistant genes through transformation, conjugation or transduction,
which are collectively called horizontal gene transfer [10]. Horizontal gene transfer can allow the
transfer of antibiotic resistance between different bacterial species. Resistance can also arise
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spontaneously as a result of mutation. Antibiotics eliminate drug-susceptible competitors,
leaving resistant bacteria to reproduce by natural selection [11]. Clinically significant antibiotic
resistance is associated with an increase in the number of hospitalizations of patients with
infections caused by such antibiotic-resistant pathogens, which can lead to treatment failure and
death due to a decrease in the effectiveness of therapeutic use of antibiotics [12]. The annual
number of infections caused by multidrug-resistant bacteria in Europe (most often
Staphylococcus aureus, Escherichia coli, Enterococcus faecium, Streptococcus pneumoniae,
Klebsiella pneumoniae and Pseudomonas aeruginosa) is estimated at approximately 400 000,
and deaths at 25 000 [13].

Several areas of modern medicine depend on the availability of effective antibiotics, such
as chemotherapy for cancer, organ transplants, hip replacement surgery, intensive care for
premature infants, and many other interventions could not be performed without effective
antibiotics. In fact, infections caused by strains of multidrug-resistant bacteria are among the
main factors influencing the morbidity and mortality of patients undergoing these procedures. A
2014 report from the University of Texas showed high levels of antibiotic resistance in infections
in cancer patients with chemotherapy-associated neutropenia. A recent study by the Medical
University of Warsaw on infections after orthotopic liver transplantation showed a high
proportion of isolates of antibiotic-resistant bacteria [14]. Infections common in neonatal
intensive care units are becoming more difficult and sometimes impossible to treat [15].
Staphylococcal species, primarily S. epidermidis and S. aureus, cause about 60-70% of
infections, and numerous outbreaks of methicillin-resistant S. aureus have been reported in these
institutions [16].

Inappropriate antibiotics also contribute to the development of bacterial resistance [17].
Studies have shown that the indications for treatment, the choice of means or the duration of
antibiotic therapy in 30-50% of cases are incorrect [17, 18]. In addition, 30% to 60% of
antibiotics prescribed in intensive care units have been found to be unnecessary, inappropriate, or
suboptimal [18].

The human health risk assessment, designed to assess the likelihood of illness and death
due to infection with antibiotic-resistant bacteria, consists of four main elements: hazard
identification, exposure assessment, dose-response assessment, and risk characterization [19].
Antibiotic-resistant bacteria and antibiotic resistance genes have been proposed as new
environmental pollutants due to the unwanted human-induced increased prevalence and the
potential threat of environmental transmission to humans [20]. The sources of the greatest
burden are wastewater discharged from homes and hospitals, antibiotic factories and animal pens
[10].

Consumer demand for natural remedies to combat pathogens instead of synthetic food
preservatives and traditional antibiotics is growing. The focus in the development of alternative
measures to combat resistant microorganisms is on strategies with mechanisms of action other
than antibiotics: the use of bacteriophagy, monoclonal antibodies, vaccines, bacteriocins,
biologically active substances [21,22]. The advantage of using bacteriophages and bacteriocins
lies in their selectivity of action and, accordingly, the possibility of restoring normal biocenosis
without negatively affecting the beneficial microbiota of the body. The introduction into clinical
practice of individual approaches with the use of drugs together with functional products that
normalize microecological disorders of the intestine would increase the effectiveness of therapy
for patients with infections of mixed etiology [23].

Research is underway on the antimicrobial properties of lactic acid bacteria against
antibiotic-resistant pathogens. Lactic acid bacteria (LAB) have various advantages as potential
probiotics and can be considered as an alternative to antibiotics in the manufacture of animal
products. LAB are safe microorganisms capable of suppressing harmful microbes by producing
various inhibitory compounds. They are attracting more and more attention of researchers, since
they not only prevent the development of bacteria, fungi and viruses, but also have
antimutagenic activity [24] and increase the human immune status [25-28], which is successfully
combined with their irreplaceable contribution to the production of fermented food with high
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biological qualities and increased safety. The weak organic acids, hydrogen peroxide, diacetyl,
bacteriocins, peptides and other compounds produced by them have a pronounced antagonistic
activity [29-36]. The mechanisms of pathogen inhibition by probiotic LAB include the
production of inhibitory compounds, prevention of pathogen adhesion, competition for nutrients,
modulation of the host immune system, improvement of nutrient absorption, conversion and
reduction of toxin bioavailability.

Oral administration of probiotic lactic acid bacteria Lactobacillus plantarum, L. casei, and
L. fermentum attenuates influenza virus infection [37-39] and reduces the incidence of
respiratory viral infections [40]. Various researchers have reported on the potential effect of
LAB in reducing the risk of infections and intestinal disorders associated with pathogens such as
Salmonella spp., E. coli, Campylobacter or Clostridium spp. LAB probiotics are used for
preventive and therapeutic purposes to treat infections caused by these pathogens [41]. Probiotic
LAB have been shown to attach to intestinal epithelial cells and reduce colonization by
pathogenic microorganisms, as well as increase growth rates and improve the host immune
system [42-44].

LAB are suitable for animal husbandry as probiotics due to their ability to change the
culture environment by producing various metabolites, including a wide range of inhibitory
substances [45,46].

Although antibacterial activity is most characteristic of lactic acid bacteria, their antifungal
metabolites are of particular interest [33,36,47-49]. Antagonistic activity against yeast
microorganisms is usually less pronounced; nevertheless, there is information about suppression
of opportunistic pathogenic yeast growth by lactic acid bacteria [50] or their transition to
mycelial form and biofilm formation. There is evidence that lactic acid bacteria of the microbiota
control the colonization of mucous membranes of C. albicans, acting antagonistically [51], and
the metabolites they produce have fungistatic properties [47-49], and also inhibit their growth
similar to innate human immune cells [55]. Probiotic Lactobacillus species are capable of
disrupting the differentiation of C. albicans biofilm cells and reducing their number, both by the
secretion of exometabolites and by intercellular interactions [56]. The use of probiotic and
antimycotic drugs in a complex treatment regimen promotes an increase in the level of
indigenous microbial flora and a decrease in opportunistic bacterial-fungal microbiota, and
increases the body's immunological reactivity [57-59].

The use of bacteriocins of lactic acid bacteria for the treatment of bacterial infections
associated with antibiotic-resistant strains of pathogenic bacteria has proven itself as a potential
therapeutic strategy for combating multidrug resistance [22,59-62].

According to the research results, the most effective formulation for combating Salmonella
spp., consisted of essential oil of thyme (1.0%) with the following LAB strains: Lactobacillus
plantarum LUHS122, Lactobacillus casei LUHS210, and Lactobacillus uvarum LUHS245 [63].
A recent study reports the inhibitory activity of Enterococcus faecium LCW44 isolated from raw
camel milk against Listeria sp. and Staphylococcus aureus [64]. Lactobacillus casei TN-2
isolated from fermented camel milk showed antimicrobial activity against E. coli and
Staphylococcus aureus. The purified bacteriocin caseicin TN-2 produced by this strain exhibited
a wide range of antimicrobial properties against foodborne pathogens, including some antibiotic-
resistant strains [65]. In addition, the Lactobacillus acidophilus AA105 strain isolated from raw
camel milk strongly inhibited Staphylococcus sp., Bacillus sp., Salmonella paratyphi, Shigella
sp. and Escherichia coli [66]. Benmechernene et al. [67] demonstrated the antimicrobial activity
of the bacteriocin-producing Leuconostoc mesenteroides strain against other LAB, such as
Lactobacillus sp., Lactococcus sp. and some pathogenic bacteria such as Escherichia coli,
Staphylococcus aureus and Listeria sp. A number of authors have shown a high antagonistic
activity of lactic acid bacteria against resistant forms of bacterial pathogens: methicillin-resistant
Staphylococcus aureus [68], E. coli [69], Enterococcus faecalis [70], Aspergillus flavus [71].

LAB research also has great potential in connection with the proteolytic activity of lactic
acid bacteria and the production of bioactive peptides, which can have a synergistic effect in
combination with traditional antibiotics.
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However, recent studies have shown that LAB have the potential to spread antibiotic
resistance throughout the food chain [72], for example, acquire antibiotic resistance genes from
resistant bacteria in raw milk and subsequently pass the mobile resistance gene to other bacteria
during food processing [73]. Over the past decade, antibiotic-resistant LAB have often been
isolated from fermented foods such as dairy products, wine, and meat [74]. In addition,
antibiotic-resistance genes on conjugative plasmids or transposons in the LAB have also been
reported, which can potentially lead to horizontal gene transfer [75]. Antibiotic-resistant LAB
have been detected using DNA sequences that are responsible for the signs of antibiotic
resistance. Egervérn et al. [76] reported the emergence of antibiotic resistance in Lactobacillus
reuteri and L. plantarum. In addition, Lactobacillus, Pediococcus and Leuconostoc spp. are
highly resistant to vancomycin [77], and some lactobacilli are highly resistant to bacitracin,
cefoxitin, ciprofloxacin, fusidic acid, streptomycin, sulfadiazine, teicoplanin, and vancomycin
[78]. Most of the reported antibiotic resistant LAB have been isolated from food sources. These
include the most commonly used probiotic species such as Lactobacillus casei, L. acidophilus, L.
reuteri or L. rhamnosus, or L. delbrueckii yoghurt starter bacteria [79-81].

The global increase in antibiotic resistance of pathogenic microorganisms underlines the
need to develop alternative or complementary antimicrobial strategies. The restrictions
associated with next-generation antibiotics have resulted in a relative lack of effective options on
the market and forced the search for new alternatives. Currently, numerous scientific studies are
being carried out to assess the antimicrobial potential of various substances, formulas or active
ingredients, including the special attention attracted by the LAB, which show activity against
resistant forms of bacterial pathogens. However, these microorganisms can also contribute to the
spread of genes for antibiotic resistance, this factor should be taken into account when
developing probiotic preparations and food starters.
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BUPYCBI I'PUIIIA A U B, IUPKYJIUPYIOIIUE HA TEPPUTOPUN
IO’KHOI'O KA3AXCTAHA B OJIIMAEMUYECKHWU TEPUO/ 2020-2021 rr.

https://doi.org/10.53729/MV-AS.2021.01-02.02

AHHOTALIMSA

B craTtbe nmokazaHbl pe3ysbTaThl MOHUTOPHHIA IUPKYJISIIUN PA3HBIX CEPOTUIIOB BUPYyCa IPUIIA HA
TeppuTopun roxHoro Kaszaxcrana B snuaemuueckuit nepuon 2020-2021 rr. C 3ToM 1enbio B MEPUOA C
nexabpst 2020r. mo ¢espans 2021 T. B JIe4eOHBIX YUPEKACHUSIX PA3JIMUYHBIX PETHOHOB HOYKHOTO
Kazaxcrana ot 601pHBIX 0/ morydeHo 370 HOCOTIIOTOYHBIX CMBIBOB.

ITpu ckpuHHHTE 00pa3lOB B TOJIMMEPa3HOW IEMHOW peakiUh B PEKHUME PeaJbHOTO BpPEMEHU
oOHapyKeH reHeTHUecKuil Matepuan kak supyca rpummna A (8,11% ciydaeB), Tak u Bupyca rpunmna B
(5,14%). Ilpu cyOtunupoBaHun 00pa3LoB, HONOKUTEIbHBIX Ha rpunn tuna A, PHK Bupyca rpumnma
A/HIN1/pdm BeisiBiieHa B 2,97% mpo6, A/H3N2 — 8 3,51%.

B pesynbrare mocienoBaTeNbHBIX Maccaxeid OWONpod Ha KYpPHHBIX ASMOPHOHAX BBIACICHO TPH
reMarrIIOTHHUPYIOUIMX areHTa, UACHTU(OUIUPOBAHHBIX B PEAKIMU TOPMOXKEHHS TeMarriIIOTHHALUU U
peaxiuy WHruONIMKA HeMpaMUHHUA3HOW aKTUBHOCTH Kak BUpychl rpumma A/HIN1pdm, A/H3N2 u tuma
B.

KaroueBsble cnoBa: BUpyC Ipunna, HUPKYJISAIH, U30JI4T, TEMarTIIOTHHUH, HeHpaMUHNa3a.

Hons rpunma u OP3 coctaBiser 10 40% Bcex 3aboneBanuii B3pocibix, 6onee 80% Bcei
nH(pexmonHo maronmoruu u Oonee 60% 3aboseBaHuii cpenu nered. B pasHBIX cTpaHax
CMEPTHOCTh OT rpunma koyieonercs ot 2 go 80 ciyuyaeB Ha 100 000 mHacenenms. Ilo maHHBIM
BO3, B Mupe exeroanble 3MHIEMUU TPUIIA COMPOBOXKAAIOTCA MPUMEPHO 3—5 MIIH. CllydyaeB
TSOKENBIX popM 3aboneBanus u 250—-500 Tricsiu ciydaeB cmeptH [1].

B xpymHBIX TOpOIax W TPOMBINUICHHBIX pPETrHOHaX 3a00JeBaeMOCTh TPHUIIIOM
PETUCTPUPYETCSl TMOCTOSSHHO B TEYEHHE roga. Bupychl rpumnma coXpaHsSIOTCS B OpraHU3Me
YEJIOBEKa, OMPEETsis CIOPATUIECKy0 3a00J€BaeMOCTh B JICTHHE MECSIBI, YeM 00€CIIeUnBarOT
HETPEPHIBHOCTH SMTUAEMUYECKOTO MPOIecca TPUIIIO3HOM nHbeKimuu [2].

B sTnonorum 3ab601€BaeMOCTH TPUIITIOM OCHOBHAs POJIb MPUHAIJICKUAT BUPYCAM TPHUIIITA
tunoB A (HINI um H3N2) u B. B ornuume ot BupycoB rpumnmna B, Bupycel rpumma A
XapaKTEepPU3YIOTCS BBICOKOW BapHaOEIIbHOCTBIO, OOYCIIOBJIEHHON OBICTPO peruiMKanuend u
OTPOMHOM 4YacTOTOW MyTalui, NPUBOJAIIEH K IMOSBICHUIO BUPYCOB C HOBBIMM AHTUT€HHBIMHU
CBOMCTBAaMH, YTO MO3BOJIIET UM MIPEOJIONIETh MTAMMOCTICITMN(DUUECKU UMMYHHUTET B TOIMYJISIITAN
U JIOCTUYb SIHUIEMHUYECKOTO pacrpocTpaneHus [3, 4].

B cBsi3u ¢ 9THM, B TEpHOJ SMHUIEMHYECKHX MOIBEMOB 3a00JIEBAEMOCTH aKTyaJlbHON
3alaueil  SABISETCS TIPOBEICHHE paHHEHW OJTHOJOTUYECKOW JAHMArHOCTUKU I KOHTPOJIS
pacrpoCTpaHeHHs BUPYCOB I'PUIINA U BOSHUKHOBEHHSI HOBOT'O BO30yIuTeNs anaeMu [5].
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Ilenp mccnenoBaHusl COCTOsUIA B BBIABICHUHM BUPYCOB TI'PUIINA, HUPKYJIUPYIOLIUX CpEeId
HaceseHus roxHoro Kazaxcrana B snuaemudeckuii nepuoa 2020-2021 rr.

Matepuajabl U MeTOIbI

Hocornotro4ynsie CMBIBBI OT JIIO/ICH coOOMpanu B cTepuiibHbIe (pi1akoHbl ¢ 2 Mil cpenbl 199,
0,5% OBYBUM CBIBOPOTOYHBIM ATLOYMUHOM M KOMIUIEKCOM aHTHOMOTHUKOB (TICHUIMJUTMH —
50 000 en/mn, crpentomuiud — 50 Mkr/mi, reHramuiuH — 3000 mxr/mi, HucrtatuH — 5000
en/mi). [IpoOsI BeIZIEp)KMBAIIK B TeueHHE CYTOK TpH 4°C 1 XpaHWIH B )KUIKOM a3ote [6].

[lepBUYHBII CKPUHUHT OMOJIOTUYECKUX MPOO OCYIIECTBISUIA B MOJMMEPA3HOM LIEMHOM
peakiuu B pexxkume peanbHoro Bpemenu (PT-TILP) ¢ rubpumnzanmoHHO-(IyOpeCceHTHON
nereknueii Ha amrumdukarope Rotor-Gene Q 6Plex (QIAGEN, I'epmanus) ¢ mpuMeHEHHEM
HabopoB «PUBO-npen», «AmmmuCenc® Influenza virus A/B-FLy», «AMmmnCenc® Influenza
virus A-tun-FL» u «AmmmCenc® Influenza virus A/H1-swine-FL» mpousoacrsa ®BYH
[ITH1U Dnuaemuonoruu Pocniorpebraazopa (r. Mocksa).

M3onsuuro remarraotTuaApyronmx areHToB (ITAA) mpoBoauiau Ha pa3BuBaronuxcs 9—11-
JTHEBHBIX KYPUHBIX dMOpuoHax. JJis MHAUKANMKU BUpyca B peaknuu reMarriarotuHanuu (PTA)
ucnonszoBanu 0,75% B3Bech 3pUTpOIUTOB neryxa u uenoBeka [(0) rpymmel kpoBu [6]. s
IIOCTAaHOBKM pEaKIUK TopMokeHuss remMarrmotuHaiuu (PTI'A) u  peakuuu MHruOMIuu
HelipamuHugaznot  aktuBHoctd  (PMHA)  uwcmonp3oBanmu ~ koMMepueckwe — HaOOpHI
JIMarHOCTUKYMOB M JTMarHOCTUYECKUX CHIBOPOTOK K Bupycam rpumma A moarurnoB A/HINI,
A/H3N2 u Tuma B mnpowmssoactea ®I'BY HUUW rpunma wumenu A.A. CMopoauHIIeBa
MunucrtepctBa 3apaBooxpanenuss PO (r. Cankr-IlerepOypr), cornacHo pexkomenaanusm BO3
[7].

PesyabTaTsl U 00cyKIeHHE

Jns u3ydeHusl HUPKYISIIUM BUPYCOB IpuIilia B nepuoj c¢ aekadps 2020 r. mo ¢espaib
2021 r. OT MaNMEHTOB, TOCTIMTATU3UPOBAHHBIX C MPU3HAKAMHU OCTPOU peCIMPaTOPHON BHPYCHOMN
uH(pEKIUU, B pa3IMYHbIX peruoHax IKHOro KazaxcraHa, COBMECTHO € MEIUIIMHCKUM
NIEPCOHAJIOM, NPOBENEH COOp OMOJIOrMYECKOro Marepuaia (HOCOIJIOTOYHBbIE CMBIBBI). Bcero B
JeyeOHBIX YUpexxaeHHusX r. Anmartsl, KamObuickoit u Typkectanckoil o0nacrteit 6110 cobpaHo
370 o6pa31os.

Pe3ynbrarhl mepBUYHOTO CKPUHHUHTA Ha Hajduuue BO30yauTenedl BUpycoB rpumma B PT-
[TLP npencrasiensl B Tabuie 1.

Tabmuma 1 — llepuunstii ckpuauHT B PT-IT1[P HOCOTTIOTOYHBIX CMBIBOB, COOpaHHBIX OT JIFOJIEH

KommuecTro KommuecTro [MLP-mmonoxutensHbIX pod
Mecto c6opa HCCICAOBAHHBIX Bupve Bupyc Hoarumn Bupyc rpunma A | Bupyc
HOCOIJIOTOYHBIX - 1/11;1}1,121 rpunmna |A/HINI C HCYCTAHOBJICH- | TpHIIIa
CMBIBOB p THIA A pdm A/H3N2 HBIM IIOATUIIOM | THIa B
r. AMaThl 121 12 7 3 2 2 5
Kambpincras 182 28 20 6 10 4 8
001acTh
TypkecTancka 67 9 3 2 1 0 6
s1 00J1aCTh
Bcero 370 49 30 11 13 6 19
IIporenr: 100% 13,24% | 8,11% | 2,97% | 3,51% 1,62% 5,14%

Kaxk mpezacrasneno B Tabnuiie 1, TeHETHUECKUIT MaTeprall BUpyca rpurmna oOHapykeH B 49
cmbiBax (13,24% ot ob1iero uncna uccieA0BaHHbIX MPpo0): Bupyc rpumnma tuna A — B 30 mpobax
(8,11%), Bupyc rpunma tuna B — B 19 (5,14%). PHK Bupyca rpunma A/HIN1/09pdm
oOHapy>xeHa B 11 cMbiBax (2,97%), Bupyca A/H3N2 — B 13 ob6pazuax (3,51%). B mectu npobax
(1,62%), MonoXUTENBHBIX HA BUPYC IPUIINA THHA A, CyOTUI YCTAHOBUTDH HE YJAJIOCh.

Takum 00pazom, pe3yabTaThl HEPBUYHOTO CKPUHUHTA HOCOTTIOTOYHBIX CMbIBOB B PT-TILIP
MIOKAa3aJIM, YTO Cpeau HaceneHus B anuaeMudeckuil ce3oH 2020-2021 rr. nupKyIupyrT BUPYCHI
rpunna tTuna A u B ¢ npeoOnaganueM BUpycoB THIa A.
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B pe3ynbrare nepBMYHOIO 3apakKeHHsI M TPeX IMOCJIENOBATEIbHBIX MACCaXEW BBIIECIECHO
Tpu 'AA ¢ Tutpamu B PI'A 1:16 — 1:64: nBa - u3 MatepuaioB, COOpaHHBIX B T'. AJIMaThl U OJIUH
— u3 XKamObuickoi obnactu. Mnentudukanuio tpex nomydeHHbIXx ['AA npoBoaunu B PTTA u
PUHA.

PesynpraTtel ompenenenus mnoxaruna remarrmoruHnHa B PTI'A ¢ momomsio Habopa
pedepeHCHBIX CHIBOPOTOK MPEACTaBIEHbl B Ta0nuLe 2.

Tabmura 2 — UnenTudukaiys moaATUNA TeMarrIioTHHIHA W30yATOB 2021 T. B peakiuu TOPMOKCHHS
reMarriIroTHHALIA

AHTHICHEL Jlnarnoctruyeckasi CBIBOPOTKA K pehepEeHCHOMY IMTaMMY C aHTUTCHHOU (popmyInoit
A/HINI A/HINlpdm A/H3N2 tuna B

I"oMOJIOTHYHBIN K

IAAarHOCTHYECKON 160* 160 160 160
CBIBOPOTKE BUPYC

Anmater/01/21 <20 <20 80 <20
Anmater/02/21 <20 40 <20 <20
Kam6r11/03/21 <20 <20 <20 40

IMpuMedanue — * naHpl 0OpaTHBIC BEJIMYUHBI TUTPOB CICIU(PHYSCKUX AaHTUTEMATTIIOTHHHHOB

W3 tabnuimpl 2 BUIHO, YTO TEeMArTIIOTHHUPYIOMIAs aKTUBHOCTh AJIMAaTHHCKOTO H30JSTa
01/21 B 1/2 rOMOJIOTHYHOTO TUTpPA MOJABIIIIACH HIMMYHHOW CBIBOPOTKOW K Bupycy A/H3N2, ¢
ceiBopoTkamu K Bupycam A/HINI, A/HINlpdm wu tuna B mnomyudeHsl oTpHIaTeIbHBIC
pe3ynbrarhl. ['eMarmIiOTHHHPYOIAs aKTHBHOCTh ajnMaThmHckoro w3onsta 02/21 B 1/4
TOMOJIOTHYHOTO TUTpa MOJABJsUIach ChIBOPOTKOM k Bupycy A/HINlpdm, ¢ ceiBopoTkamu K
Bupycam rpurma A/H3N2 w tuna B He B3amMopelicTBoBaja. [ 'eMarrioTHHUpYROIIAS
aKTUBHOCTh Hu30JsATa U3 JKamObuickod obnacté B 1/4 rOMOJOTMYHOrO THUTpa MOAABIAIACDH
CBIBOPOTKOM K BUPYCy rpunna tuna B.

Unentudukanus nmoATuna HeiipaMUHUIA3bl BUPYCOB Trpunmna A, nposereHHas B PUHA,
nokazajia, 4ro (hepMEeHTATHBHAs aKTHBHOCTh ajMaTHHCKoro u3oijsta 02/21 mHrubupoaiach
NOJHUKIOHABHON  JAMAarHOCTHYeCKOW ChIBOpoTKOM K Bupycy A/HINlpdm, a wusomnsra
Ammatel/01/21 — MONMMKIOHATBEHON JUArHOCTUYECKON CHIBOPOTKOM K BUpycy A/H3N2.

Wnentuduxanus, nposeaenHas B PT-IILIP, moarBepanna aHTHreHHYr (GopMyily Bcex
TpEX U30JISITOB.

3akiao4enue

Bupycsl rpunmna BbI3BIBAIOT €XKETOJAHO MOBTOPSIOIIMECS SMUAEMHUYECKHUE BCIBIILIKH Y
moned. I'punn B maToreHe3e HMH(MEKLIMOHHBIX 3a00J€BaHUN OCTAaeTCsl OJHOW M3 OCHOBHBIX
MIPUYHH 3200JIEBAEMOCTH U CMEPTHOCTH HaceneHus [ §8].

IlepBUYHBIM CKPUHUHI HOCOTIOTOYHBIX CMBIBOB B PT-IILIP yka3biBaeT Ha LUPKYJIALUIO
cpenu moned B 3uMHMMA niepuoa 2020 — 2021 rr. Ha Teppuropun roxHoro Kazaxcrana BupycoB
rpunna A/HIN1pdm, A/H3N2 u tuna B. Hupkynsuus JaHHBIX BHPYCOB IOATBEP)KICHA
M30JISIMEN TpexX IITaMMOB BUPYCOB rpumnmna A u B.

Pesynpratsl uccnenoBanuii PT-TII[P HOCOTTIOTOUHBIX CMBIBOB, MOJYYEHHBIX OT OOJBHBIX
monen B snuaemudecknid nepuon 2020-2021 rr., Ha HanM4Ke BUPYCOB IPUIIIIA KOPPETUPYIOT €
pe3ynbTaTaMu IpealecTBYIOMUX uaeMudeckux ce3oHoB 2017-2018 rr. u 2019-2020 rr.

B otimume ot sanmmemudeckoro ce3ona 2016-2017 rr., korma B Pecmyonmke Kaszaxcran He
BeIsiBIIeHBI BUpychl rpunma A/HINIpdm [9, 10] B Hacrosmiee Bpems HaOI0AaeTCs
npoobKeHne upKyssiuu Bupyco rpumma A(HIN1pdm u H3N2) u tuna B.

[Tony4yeHHble TaHHBIE CBUJAETENHLCTBYIOT O HEOOXOJMMOCTH HMOCTOSHHOIO MOHHMTOpPWHTA
HUPKYJISUUU BUPYCOB TpHUINa cpeAau Jrojeil B pasnuyHblx pernoHax Kaszaxcrana mns
CBOEBPEMEHHOTO  IPOTHO3UPOBAHUS  JMNMJIEMUYECKOW  CUTyalud U IPOBEIACHUS
npOQUTAKTUIECKUX MEPOTPUSITHIA.
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2020-2021 )KBIJIIAP DTIUIEMMSIBIK KESEHJETT OHTYCTIK KAZAKCTAH
AYMAFBIHJAFBI A )KOHE B TYMAY BUPYCTAP ATHAJIBIMBI.

Tyiiin

Makanaga 2020-2021 »xok. snuaeMusuiblK kKesenneri OHrycTik KasakcraH aymarbiHaa Tymay
BUPYCBIHBIH TYPJl CEPOTHIITEPiHIH alHAIBIMBIH TEKCepy >KYMbICTaphl KepceTinreH. Ocbl MakcaTTKa
OaitnanbicTel 2020 XbUIABIH XenToKcanbiHaH 2021 >KpUIIbIH akmaHbiHA Jeiin OHTycTik KazakcTaHHBIH
TYPJIi OHIpJIEpiHCTI eMIey MeKeMenepinae aypy agamaapaan 370 MypbIH-KYTKBIHINAK IMARBIHIBLIAPHI
AJBIH]IBL.

Yorinepai HakTbl YakbIT PEXUMIHIE IMOJMMepa3abl Ti30eKTi peakuusiia CKPUHUHT Ke3iHae A
TyMaysl BupycoiHbIH (8,11% >xarnmait) xone B Tymaysl BupychiHBIH (5,14%) reHeTHKANBIK MaTepHabl
anbikTanapl. OH HOTIXKE OepreH A THUNTI TYMay YITUIEpiH cyOTHUNTEy Ke3iHJe chlHamaiapiabiH 2,97%
A/HIN1/pdm tymaysi BupycsiaslH PHK on Hotxe 6epce, A/H3N2-3,51% - na aHbIKTangsl.
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Summary

This paper demonstrates the results of monitoring the circulation of different serotypes of
influenza virus in the territory of the southern Kazakhstan during the 2020-2021 epidemic
period. For this purpose, 370 nasopharyngeal swabs were obtained from patients in healthcare
facilities located in various regions of the southern Kazakhstan during the period from December
2020 to February 2021.

Screening of samples in real-time polymerase chain reaction has revealed genetic material
of both influenza A virus (8.11% of cases) and influenza B virus (5.14%). When subtyping
samples positive for influenza type A, the influenza A/H1IN1/pdm virus RNA have been detected
in 2.97% of samples, while that from the A/H3N2 virus in 3.51%.

As a result of successive passages of biosamples in chicken embryos, three
hemagglutinating agents have been isolated and identified in the hemagglutination inhibition
assay and the neuraminidase inhibition assay as influenza A/H1IN1pdm, A/H3N2, and type B
viruses.

Keywords: influenza virus, circulation, isolate, hemagglutinin, neuraminidase.

The share of influenza and ARD reaches 40% of all adult diseases, more than 80% of all
infectious diseases and more than 60% of childhood illnesses. In different countries, influenza-
related mortality ranges from 2 to 80 cases per 100,000 population. According to the WHO,
annual influenza epidemics in the world are accompanied by approximately 3-5 million cases of
severe forms of the disease and 250-500 thousand deaths [1].

Influenza incidence is constantly registered in large cities and industrial regions
throughout the year. Influenza viruses persist in the human body due to which they cause
sporadic morbidity in the summer months, thereby ensuring the continuity of the epidemic
process of influenza infection [2].

Influenza type A (H1IN1 and H3N2) and type B viruses play a key role in the etiology of
the influenza. Unlike influenza B viruses, influenza A viruses are characterized by high
variability due to rapid replication and a huge frequency of mutations, leading to the emergence
of viruses with new antigenic properties, which allows them to overcome the strain-specific
immunity among the population and achieve epidemic spread [3, 4].

In this regard, an urgent task is to conduct early etiological diagnostics during the period of
epidemic rises in morbidity to control the spread of influenza viruses and the emergence of a
new pandemic pathogen [5].
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The purpose of the study was to identify influenza viruses circulating among the
population of the southern Kazakhstan during the 2020-2021 epidemic period.

Materials and methods

Nasopharyngeal swabs from humans were collected in sterile vials with 2 mL of medium
199 with 0.5% bovine serum albumin and complex of antibiotics (penicillin 50,000 U/mL,
streptomycin 50 pg/mL, gentamycin 3,000 pg/mL, nystatin 5,000 U/mL). The samples were kept
for a day 4 C and stored in liquid nitrogen [6].

The primary screening of biological samples was carried out in the real-time polymerase
chain reaction (RT-PCR) with hybridization-fluorescent detection on a Rotor-Gene Q 6Plex
amplifier (QIAGEN, Germany) using RIBO-prep, AmpliSens® Influenza virus A/B-FL,
AmpliSens® Influenza virus A-type-FL, and AmpliSens® Influenza virus A/H1-swine-FL
reagent Kkits produced by the FBSI Central Research Institute of Epidemiology of
Rospotrebnadzor (Moscow).

Hemagglutinating agents (HAA) were isolated on developing 9-11 day old chicken
embryos. 0.75% suspension of erythrocytes of a rooster and a person with 1(0) blood group was
used to indicate the virus in the hemagglutination assay (HA) [6]. In order to set up the
hemagglutination inhibition (HAI) assay and the neuraminidase inhibition (NAI) assay, we used
commercial diagnosticums and diagnostic serum panels against influenza A virus subtypes
A/HIN1, A/H3N2 and type B virus produced by FSBI A. Smorodintsev Research Institute of
Influenza of the Ministry of Health of the Russian Federation (St. Petersburg), according to the
WHO recommendations [7].

Results and discussion

To study the circulation of influenza viruses during the period from December 2020 to
February 2021, biological material (nasopharyngeal swabs) have been collected together with
medical personnel from patients hospitalized with signs of acute respiratory viral infection in
various regions of southern Kazakhstan. In total, 370 samples have been obtained from
healthcare facilities located in Almaty city, the Zhambyl and Turkestan oblasts.

The results of primary screening for the presence of influenza viruses in RT-PCR are
presented in Table 1.

Table 1 — Primary RT-PCR based screening of nasopharyngeal swabs collected from humans

Number of PCR-positive samples
Number ‘(ij Subtype | Influenza
; ; g€xamine Influenza A virus | Influenz
Sampling point nasopharyngea |nf|_uenza type A |A/HINI with atype B
| swabs virus virus | pdm |VH3N2| undefined | virus
subtype
Almaty city 121 12 7 3 2 2 5
Zhambyl oblast 182 28 20 6 10 4 8
Turkestan 67 9 3 9 1 0 5
oblast
Total 370 49 30 11 13 6 19
Percentage 100% 13.24% | 8.11% |297% | 3.51% | 1.62% 5.14%

As shown in Table 1, the genetic material of influenza virus was found in 49 swabs
(13.24% of the total number of examined samples), including influenza type A virus in 30
samples (8.11%), influenza type B virus — in 19 (5.14%). Influenza A/H1N1/09pdm virus RNA
has been detected in 11 samples (2.97%) while that from the A/H3N2 virus in 13 samples
(3.51%). In six samples (1.62%) positive for influenza type A virus, the subtype could not be
identified.
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The results of primary screening for nasopharyngeal swabs in RT-PCR therefore indicated
the circulation of influenza type A and B viruses with the prevalence of type A viruses among
the population during the 2020-2021 epidemic period.

As a result of primary infection and three consecutive passages, three HAAs were isolated
with HA titers in the range of 1:16 - 1:64, of which two HAAs from samples collected in the
Almaty city and one HAA from materials obtained in the Zhambyl oblast. The three isolated
HAAs have been identified in the HAI and NAI assays.

The results of determining the hemagglutinin subtype in the HAI assay using a reference
serum panel are presented in Table 2.

Table 2 - |Identification of hemagglutinin subtype for the 2021 isolates in the
hemagglutination inhibition assay

Antigen Diagnostic serum against the reference strain with antigenic formula
A/HIN1 A/HINIpdm A/H3N2 type B
Virus homologous 160* 160 160 160
to diagnostic serum
Almaty/01/21 <20 <20 80 <20
Almaty /02/21 <20 40 <20 <20
Zhambyl /03/21 <20 <20 <20 40

Note — *the reciprocal values of specific antihemagglutinin titers are given

Table 2 shows that hemagglutinating activity of the Almaty isolate 01/21 was suppressed
by the immune serum against the A/H3N2 virus by 1/2 of the homologous titer, negative results
were obtained with serums against A/HIN1, A/HIN1lpdm and type B viruses. The
hemagglutinating activity of Almaty isolate 02/21 was inhibited by serum against the
A/H1IN1pdm virus by 1/4 of the homologous titer; it did not interact with serums against the
influenza A/H3N2 and type B viruses. The hemagglutinating activity of the isolate obtained from
the Zhambyl oblast was inhibited by serum against the influenza type B virus by 1/4 of the
homologous titer.

The identification of the neuraminidase subtype of influenza A viruses performed in the
NAI assay showed that the enzymatic activity of the Almaty isolate 02/21 was inhibited by the
polyclonal diagnostic serum against the A/H1N1pdm virus and that of the Almaty/01/21 isolate
by the polyclonal diagnostic serum against the A/H3N2 virus.

The identification carried out in RT-PCR confirmed the antigenic formula of all three
isolates.

Conclusion

Every year influenza viruses cause recurrent epidemic outbreaks in humans. As for the
pathogenesis of infectious diseases, influenza remains one of the main causes of morbidity and
mortality among the population [8].

The primary screening of nasopharyngeal swabs in RT-PCR indicates circulation of
influenza A/HIN1pdm, A/H3N2, and type B viruses among humans during the 2020-2021
winter season in the territory of the southern Kazakhstan. The circulation of these viruses was
confirmed by the isolation of three strains of influenza A and B viruses.

The RT-PCR results of nasopharyngeal swabs obtained from the patients in the 2020-2021
epidemic period for the presence of influenza viruses correlate with the data from the previous
2017-2018 and 2019-2020 epidemic seasons.

Unlike the 2016-2017 epidemic season, when no influenza A/H1N1pdm viruses were
detected in the Republic of Kazakhstan [9, 10], currently there is a continuation of the circulation
of influenza A (HIN1pdm and H3N2) and type B viruses.

The data obtained indicate the need for constant monitoring of the circulation of influenza
viruses among humans in various regions of Kazakhstan for timely forecasting of the epidemic
situation and taking preventive measures.
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POCPATMOBWIN3YIOINUE BAKTEPUU
M3 ITOYB AIMATUHCKOM OBJIACTH KA3BAXCTAHA
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AHHOTANUA

C momeit com  AnmarmHCKOM — oOmactm  Kasaxcrama  BbIgeNieHBI — aOOpUTEHHBIE
dochaTrmobunmsyromue OakTepuu. YCTAaHOBJIEHO, YTO HMX COJECpKaHWE B TOYBE OBIJIO HU3KUM H
cocraBisuio 3-12% ot oOmield ymcieHHOCTH OakTepHaibHOM MuKpoduiopsl. [loxydeHo 32 uwmcTble
KyJnbTypbl (ochaTrMOOMIU3YIOMINX OaKTepui, Ha OCHOBE KOTOPBIX CO3/aHa KOJUICKIHS. V3ydeHbl
OCHOBHBIE KYJIBTypaJIbHO-MOpQoIornueckue M OHOXMMHUYECKHE MpHU3HAKU (HochaTMOOHIU3YIOMIHNX
OakTepuil W TpOBeJeHAa WX MEPBUYHAS WACHTH(UKALUSA. YCTaHOBIIEHO, YTO BBIIEIECHHBIE OaKTEpUU
otHocsites K ponam Bacillus, Pseudomonas, Bacterium u Agrobacterium.

KiroueBble cioBa: GpocharMoOmm3zyone 6akTrepuu, mouBa, BbIIEIEHUE, YUCTHIE KYJIbTYPbI

OnHMM U3 OCHOBHBIX JIEMEHTOB ITUTaHMsI PACTEHUI, B TOM YHUCIIE CENbCKOXO035HCTBEHHBIX
KynbTyp, ABisercs ¢ochop. IDTOT >IEMEHT YCKOPSIET TMpolecC CO3pEBaHUs KYIbTYD,
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YBEJIMYMBAET HMX XOJOJOCTOMKOCTh U TOBBHIIMIAET YCTOWYUBOCTh PACTEHHUU K CTPECCOBBIM
dakTopaM, TaKUM Kak 3acyxa, 3aCOJECHHOCTh U Ap. [Ipu Hu3KOM conepskanuu Gocdopa B moyse
3a/IeP)KUBACTCS POCT U Pa3BUTHE PACTCHUM, CHIKACTCSI UMMYHHUTET U YCTOMYUBOCTH KYJIBTYD K
BpeautesiMm U Oonesnsim  [1].  IloaTomy Uit  moOJydeHHsT BBICOKOW  ypOXKaWHOCTH
CENIbCKOXO3SHCTBEHHBIX KYJIBTYp B TIIOYBY €XKETOJHO BHOCHTCS OOJBIIOE KOJHMYECTBO
dochopubix ynoopenuid. Tak, B cpemnem mo AnmatuHckod obmactu BHocsaT 100-120 kr/ra
MOYBBI, U3 HHUX JOCTYIMHO g pacTeHWil Tonbko 8-10%. B To ke Bpems, ype3mMepHOE U
cucremMatuyeckoe BHeceHue GocGOpHBIX yAOOpEeHUN MPUBOAUT K 3arpsI3HEHUIO BOJbI, TOYBHI U
JPYrUM HETaTUBHBIM MOCIICACTBUAM [T OKpYXKaromien cpesl [2].

B Kazaxcrane Oonee 70% mnaxoTHBIX 3€MENb HMEIOT KpalHE HHU3KOE COJEp:KaHHE
JOCTYITHBIX IS pacTeHuii coequnenuii pocdopa [3]. Tak, B maxorHoM ciioe mous FOro-soctoka
pecmyOJIMKH BAIOBOE COJIepKaHue coequHeHnit ¢pocdopa B cpennem cocrapiset 3,0-5,0 1/ra, u3
HUX KOJIMYECTBO JOCTYMHBIX pacTeHusiM hopm ¢ochopa ne npessimaet 0,1-0,2 1/ra, TO ecTh, U3
AT TOHH (pocdopa 3a BereTaloOHHBIN CE30H pacTeHUs ycBauBaroT Bcero jiuib 150-200 kr/ra
[4,5].

MOoXHO cKa3aTbh, Ymo, HeCMOMpsl, HA BbICOKOe obujee cooepicanue gocghopa 6 nousax,
noenoujeHue e20 3ampyoHeHo, mMaK KaK OCHOBHAS MAcCca NO48eHH020 ocghopa HAXooumcs 8
mpyonodocmynHou 01 pacmenuii ¢popme. Habmomaercs OONBIION pa3pblB MEXIYy OOIIUM
conepxkanueM (ochaToB B MOYBE U JOCTYIHBIX AJI pacTeHHil coequHeHui. COOTBETCTBEHHO,
cmeneHb UCNONb308aAHUSL ochopa pacmeHusmMU U3 Noyvl U yOobpeHuil Kpatne mana. Jlaxe
docdarbl, BHOCUMBIE B MOYBY B BUIE MHUHEPAIbHBIX (OCPOPHBIX yIOOpEeHUl, yCBaMBAIOTCS
pacTeHusIMH ¢ HH3KOW >(PQeKTHBHOCTBIO. Tak, kKod(p¢uImeHT ycBoeHus cymnepdocdara 3a
BEreTAIlMOHHBIN Ce30H cocTaBisieT Bcero 8-10%, ocrampHbie 90-92% oOCTarOTCS MEpPTBBHIM
3amacom B 1ouBe [6].

Opnnako, BHeceHHE OONBIIUX KOJIUYECTB (OCPOPHBIX yIOOpEHUI Ha MOJS MPUBOIUT K
HAPYIICHUIO arpoOMoIIeH03a, 00STHCHHIO TIOJIC3HOW MOYBEHHOW MUKPOQIIOPHI U, KaK pe3yibTar,
K CHHKCHMIO WJIM Jaxke rubenu ypokas. B aToii cBs3u TpeOyercs pa3paboTka 3(pPeKTUBHBIX
CII0CO0OB U IyTEH PELIeHUs CYIIECTBYIOLIEH MPOOIEMBI.

AJBTEepHATUBHBIM TIyT€M MpeoOpa3oBaHus TPYAHOAOCTYHNHBIX (opMm docdaToB B
NOCTYIIHBIE Ui PAcTEHUH COCNWHEHHS SBISIETCS TpUMeHeHue (ochaTMOOMIN3YIOMNX
MUKpPOOPTaHU3MOB. B mpupoae TOJIBKO A3TH MHUKPOOPTaHU3MBI 00JAJal0T CIHOCOOHOCTHIO
NMepeBONTh Takue coeauHeHus Qochopa B pacTBOpUMOE COCTOSIHHE, CIOCOOCTBYIOT
MOOMJIM3AINU HePacTBOPUMBIX (oc(haToOB U MOBBIIICHUIO UX TOCTYIHOCTH Ui pacTeHuit [7]. B
pe3yabTare MpuMeHeHUs] MuUKpoopranu3MoB 6osee 20-30% tpyaHomoctynHbIx ¢opm docdaros
3a BEreTAalMOHHBIN MMEPUOJI MOKHO MEPEBECTH B IOCTYMHYIO pacteHusM ¢opmy [8]. B cBsizu ¢
9THM, TOUCK W HAXOXICHHE AKTHBHBIX IITaMMOB (pochaTMOOMIU3YIOMIMX MHUKPOOPTaHU3MOB
SBIISIETCS. BEChbMA aKTyallbHBIM.

WNHTepec K BBIACICHHIO W HUCIOJB30BAHUIO (HOoCcHaTMOOMIN3YIOMIMX OaKTepuid  Jist
pa3paboTKu OuompenapaToB BO MHOTHX CTpaHaX MHpa OYeHb BBICOK. Pa3paboTaHbl U yCHENTHO
NPUMEHSIOTCSI MHOTOYMCIICHHBIE OWoIpenapaThl Ha OCHOBe 3THX Oaktepueit («Bio-Phosphoy,
«P.S.P.», «Putal P», «Putal NP» u ap.) [9-11]. Bonbumioe BHUMaHHE K HCIOIH30BAHUIO
docharmobmmm3yronmx Oaktepuit yaemsercs B Poccun («@ochobakrepun», «DochaToBUT» U
np.), bemapycu («®urocrumodocy, «Puzobakrepun» u ap.), YkpauHe («@Poc¢oIrHTepun»,
«Anpb00akTepuny) [12-16].

[enbro JAHHOTO WCCIICTOBAHMS SIBIISTIOCH BBIJICTICHHE abopHUreHHBIX
dbochaTMOOMITH3YIOINX OaKTEPHil, TPUCTIOCOOTICHHBIX K TMTOYBEHHO-KIMMATHYECKUM YCIOBHUSIM
Kazaxcrana, moimyuyeHuWe YHCTBIX KYJIbTYyp, HM3yUY€HHE OCHOBHBIX CBOWCTB OakTepuil M HX
uAeHTU(DUKAITHS.

MarepuaJibl 1 METObI

OObexTamu HccaeoBaHus CIyxuinu (ocharMoOmnnsyromue 6akTepuu, BbIZCICHHBIE U3
MouB, COOpaHHBIX Ha MoyAx AnMaTtuHCKol obmactu Kaszaxcrana, rae BbIpaliuBajiach KyJabTypa
cos. Beinenenne aGopureHHbx ¢ocharMoOmIn3yomux OakTepuil MPOBOIMIN U3 Pa3IMYHbIX
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tunoB noys. [ToneBoit coop nous nmpoBoauu B coorBercTBre ¢ ['OCT [17]. Toueunsie mpoOsI (B
KOJIMYECTBE MATU LITYK) OTOMpPATU Ha MPOOHOM TUIOIIAJKE M3 OJAHOIO MOYBEHHOI'O FOPU30HTA
(8-10 cm) meronom koHBepta. OOBEIUHEHHYIO NPOOY COCTABISUIM IYyTEM CMEIIMBAHHS MSATH
TO4YeuHbIX MpoO mMaccor oT 200 mo 250 r kaxkmas, OTOOpaHHBIX Ha OAHOW MPOOHON IJIOMIAJIKE.
OO0pa3ipl TOYB AJIs BBIICTICHHUS MEKPOOPTaHH3MOB OTOMPAIH ¢ COOTIOICHIEM MTPABUII ACENTHKHU.

Boigenenue ¢docharmoOmnu3yomux OakTepuid NPOBOAWIM M3 00pa3loB IMOYB IO
obmenpunsaToit meroauke [18,19]. Jlns BbIIeICHNS UCIOIH30BAIH KUAKYIO MUTATEIBHYIO CPEY
MypowmrueBa. KyneruupoBanue pocharmoOunuzyromux 6akrepuii ocymecTsisuin npu 28°C Ha
meitkepe npu 180 06/MuH B TeueHue 3-5 gHei.

Craructuyeckass 00pabOTKa pe3yabTaTOB MPOBOAMWIACH C HCIIOJIB30BAHUEM IIaKeTa
nporpamm «STATISTICA 10.0» [21].

Pe3yabTaTsl U 00Cy:KICHUE

B nmaGopaTopHbIX YCIOBUSX MpPOBENH BbIIeneHUE (ochaTMOOMIU3YIOMUX OakTepuil u3
MOYBEHHBIX O0pa3IoB, COOpaHHBIX Ha TMONAX AnmaTuHCKOM oOmactu Kaszaxcrana, e
BEIpAlIMBAIA COl0. B o0meill cinoxkHocTH coOpaHo 56 o0pasmoB mouB. Brigenenue
docharmobunm3yronmmx OakTepuil mpoBoaWiIM Ha cpene  MypomieBa,  cojaepikaiiei
HEPaCTBOPHUMBIN TpHUKaIbIMi(ocdar B BUIE MEIKOJUCIIEPCHOTO OCa/lKa, MPUAABABIIETO Cpele
PaBHOMEPHYIO MYTHOCTb (PUCYHOK 1).

Pucynoxk 1 - Bergenenne ¢ocharMoOnnu3yromumx 6akTepruii, 30HbI Tao (IPOCBETICHUS)
BOKPYT KOJIOHU# OakTepwii Ha mUTaTeNLHON cpelie MypoMiieBa
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YcraHOBIEHO, YTO  YHMCICHHOCTh  (pocarmoOmmm3yronux  OakTepuii B MOYBax
AnmaTHHCKOW 007acTH Ha MOJSIX MOJ KYJIbTYypoil cou Obuia HU3KON U coctaBisuia 3-12% ot
oOmmeld YUCICHHOCTH OakTepuanbHOW MuKpodiopsl. Beiienennsie (ocharmoOunusyromue
OakTepun OBUIM OTCESHBI, MPOBE/ICHA MPOBEPKA X YUCTOTHI U MOJIYUYCHBI YUCTHIE KYIbTYPHI, HA
UX OCHOBE co3JaHa KoJulekius (gocharmoOunusyromumx 6akrepuil. B pesynbrare mpoBeneHHON
paboThI ObLIO BBIAENIEHO 32 KyIbTYPHI POchHaTMOOMIU3YIONNX OaKTEPHiA.

Jns wpentuduxanmu OakTepuil MPOBEACHO M3YYEHHME HX OCHOBHBIX KYJIbTYpPalbHO-
MOP(DOIOTHUECKUX ¥ OMOXMMHUYECKUX MPHU3HAKOB. Y CTAHOBJICHO, YTO BBIICTICHHBIC KYJIBTYPHI
OakTepuil MMeENH CYIIECTBEHHBIE DPa3IMyusi B KYyJIbTYypajlbHO-MOP(OIOTUYECKHX CBOICTBAX.
Kononuu 6akTepuii, B OCHOBHOM, ObUIH KPYTJIbIE C TIAIKAM MPodUIeM U pOBHBIM KpaeM, ot 0,9
710 2,5 MM B JUaMETpPE C MEIKO3EPHUCTOM CTPYKTYpoi. 1[BeT KooHu# ObLI, MPEUMYIIECTBEHHO,
MOJIOYHBIH, KPEMOBBIN 1 OJICAHO-)KENTHIA, KOHCUCTCHIINS Pa3Iniaiach.

HccnenoBanne mopdosiornu KJIETOK MokKazano, 4to (ocharmobunuzyromme OakTepuu
ObUIM KaK CIOPOOOpa3ylIIUMHU OaKTepHSIMHU, TaK HECIOpOOOpa3yIOIIMMH, B OCHOBHOM, C
nanovykoBUAHON (opmoit  kinerok. Hekoropeie ©OakTepun ¢ BO3pAcTOM MPHOOpETaIH
KOKKOBHJIHYIO (opmy. bakrepuu ObLTM TIpaMIIOIOKHUTEIBHBIMH W TPaMOTPHUIATEIbHBIMH,
XapaKTepU30BAIKCH MOABMKHOCTHIO KJIETOK (PUCYHOK 2).

PucyHok 2 - @opMbl KIIETOK JBYXCYTOUHBIX KYJIbTYp Qocarmobunmzyrommx d6akrepuit (x1800)

HccnenoBanne OMOXMMUYECKHX TNPHU3HAKOB OAKTEPHH MOKA3ajlo, YTO BCE BBIIACICHHBIC
KyIbTypsl ~ Oaktepuii  ObuiM  a’poOamu WM (aKyIbTaTUBHBIMM  aHa’polami,
KaTaJIa30TI0J0KHUTEIbHBIMA. Y CTaHOBJIIEHO, YTO IITaMMBI OakTepuid HWMENU pa3InIHyIO
CHOCOOHOCTBIO HCIIOJIb30BaTh COETUHEHMS YIiIepoa, oOpa3oBbIBATH MHJIOJ, CEPOBOAOPON U
paz3KIKaTh KEIATHHY.

[To OCHOBHBIM KyJIbTYpaJlbHO-MOP(HOJIOTHYECKUM U OMOXMMHYECKUM IpHU3HAKAM BbIJCIICHHbIE
KyJIbTYphI (ocharMoOmIu3yonmx dakrepuii Obuin oTHECeHBI K poaam Bacillus, Pseudomonas,
Bacterium u Agrobacterium.

3akio4enue

Takum oOpazom, mpoBemeH cOOp 00OpasloB TOYB Ha MOMSIX AJMATHHCKOW o0yiactu
Kazaxcrana, rnme BwIpammuBaiach cos. B oOmieit cinoxHoctH cobpano 56 o6Opasmos. B
1a00paTOPHBIX YCIOBHUSIX W3 COOpaHHBIX OOpa3IoB IMOYBHI Ha cpeae MypomiieBa MPOBETH
BeIJIesieHHe  (docharmMoOmm3yromux — OakTepuif.  YCTaHOBJIEHO, 4YTO  YHMCJICHHOCTb
dbocharMoOmIM3yrOMIMX 0aKTEpHil B TOYBaX AJIMATHHCKON 00JacTH ObLJIa HU3KOW M COCTaBIIsIA
3-12% ot obuiero yucna 6akTepruaaIbHON MUKPOGIIOpEI. Brienennbie OakTepun ObLIM OTCESHBI,
IpOBE/ICHA MPOBEPKA MX YUCTOTHI M MOJTYYECHBI YUCTHIE KYJIbTYphl. B pe3ynbraTe MpoBeICHHOM
paboTbl moay4deHo 32 4uCThle KyJIbTypbl (ochaTMOOMIU3yIOIMX OakTepuid M co3/l1aHa HUX
KOJIeKIHst. VI3ydeHbl OCHOBHBIE KYJIbTYPaTbHO-MOP(OIOTHIECKIE U OMOXUMUIECKHE TIPU3HAKU
dochaTmobuu3yomuX 6aKTepuil, 4TO MO3BOIMIIO MPOBECTU UX MEPBUYHYIO UACHTHU(PHUKAIINIO U
OTIPENIeNIUTh POJOBYIO NMPUHAICKHOCTh OaKTepHil. Y CTAaHOBJICHO, YTO BBIACICHHBIE KYIbTYPHI
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docharmobunusyromux Oaktepuii otHocsaTcss k poxam Bacillus, Pseudomonas, Bacterium u
Agrobacterium.

JlanpHeiiee wuccieqoBaHue IITaMMOB  (pochaTrMOOMIM3YIOMMX OaKTepHil MO3BOJIUT
0TOOpaTh AKTUBHBIC IITaMMBbI, KOTOPbIE OYAYT HCIIOJIB30BaHBI ISl CO3AaHUs OMOIpenaparos
O] KyJbTYPY COH.
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KA3AKCTAHHBIH AJIMATbBI OBJIBICBIHBIH TOIIBIPATBIHAH AJIBIHFAH
POCPATMOBW/IN3AEYILII BAKTEPUAJIAP

Tyiiin

KazakcTaHHbIH AJMaThl OOJIBICBIHBIH COSl ajKanTapbiHaH (ochaTMoOuIH3aeyI OaKkTepusiap
OemiHin anbiHAbl. OnapablH TOMBIPAKTaFkl MOJIIEPi a3 eKCHIIr jKoHE OaKTepHsUIBIK MUKPOQIOpaHBIH
JKaNIbl CaHBIHBIH 3-12% KypaWTBIHIBIFBI aHBIKTAIABL. Docdarmobmuzaeym OakTepusiiapAblH 32 Taza
JMAKpUIIAPbl  aJBIHBIN, ONIAPABIH  HETI3iHAEe OChI  OAKTepHSUIAPABIH  KOJUIEKIMACHI  KYPBUIIBL
®docharmobnm3aeyin  OakTepusIapAblH HETI3T  JaKbULABIK-MOP(OJIOTUSIIBIK KOHE OHOXUMUSIIBIK
cuUmaTTaManapbl 3€pTTENil, OJapAbl COWKECTEHNIPY >KYMBICTaphl XKypridingi. bemiHren Oaxtepusiiap
Bacillus, Pseudomonas, Bacterium »xone Agrobacterium TykbiMaacTapblHa KaTaTbIHBIFbI AHBIKTAIIbI.

KinrTi ce3nep: dpocharmodanzaeyn dakrepusiap, TONbIpak, 06 ary, Ta3a JaKbuiiap.
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PHOSPHATE-MOBILIZING BACTERIA
FROM SOILS OF ALMATY REGION OF KAZAKHSTAN
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Summary

Phosphate-mobilizing bacteria were isolated from the soybean fields of the Almaty region of
Kazakhstan. It was found that their content in the soil was low and amounted to 3-12% of the total
number of bacterial microflora. 32 pure cultures of phosphate-mobilizing bacteria were obtained, on the
basis of which a collection of these bacteria was created. The main cultural-morphological and
biochemical characteristics of phosphate-mobilizing bacteria have been studied and their primary
identification has been carried out. The isolated bacteria were found to belong to the genera Bacillus,
Pseudomonas, Bacterium, and Agrobacterium.

Key words: phosphate-mobilizing bacteria, soil, isolation, pure cultures.

One of the main elements of plant nutrition, including agricultural crops, is phosphorus.
This element accelerates the ripening process of crops, increases their cold resistance and
increases plant resistance to stress factors such as drought, salinity, etc. With low phosphorus
content in the soil, the growth and development of plants is delayed, the immunity and resistance
of crops to pests and diseases decreases [1]. Therefore, in order to obtain a high yield of
agricultural crops, a large amount of phosphorus fertilizers are annually introduced into the soil.
So, on average, in the Almaty region, 100-120 kg / ha of soil is applied, of which only 8-10% is
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available for plants. At the same time, excessive and systematic application of phosphorus
fertilizers leads to pollution of water, soil and other negative consequences for the environment

[2].

In Kazakhstan, more than 70% of arable land has an extremely low content of phosphorus
compounds available for plants [3]. So, in the arable layer of soils in the southeast of the
republic, the gross content of phosphorus compounds averages 3.0-5.0 t / ha, of which the
number of forms of phosphorus available to plants does not exceed 0.1-0.2 t / ha, that is , out of
five tons of phosphorus during the growing season, plants absorb only 150-200 kg / ha [4,5]. We
can say that phosphorus in the soil is mainly found in forms inaccessible to plants.

It turns out that, despite the high total phosphorus content in soils, phosphorus in the soil is
in a form that is difficult to access. In this regard, there is a large gap between the total phosphate
content in the soil and the compounds available to plants. Also, the utilization of phosphorus by
plants from soil and fertilizers is extremely low. Even phosphates applied to the soil in the form
of mineral phosphorus fertilizers are assimilated by plants with low efficiency. So, the
coefficient of assimilation of superphosphate for the growing season is only 8-10%, the
remaining 90-92% remain dead stock in the soil [6].

At the same time, the application of large amounts of phosphorus fertilizers to the fields
leads to disturbance of agrobiocenosis, depletion of useful soil microflora and, as a result, to a
decrease or even death of the crop, and without their introduction it is impossible to obtain a high
yield of agricultural crops. In this regard, the development of effective ways and means of
solving the existing problem is required.

An alternative way of converting hard-to-reach forms of phosphates into compounds
available for plants is the use of phosphate-mobilizing microorganisms. In nature, only
microorganisms have the ability to convert such phosphorus compounds into a soluble state. It is
microorganisms that promote the mobilization of insoluble phosphates and increase their
availability for plants [7]. As a result of the use of microorganisms, more than 20-30% of hard-
to-reach forms of phosphates during the growing season can be converted into a form accessible
to plants [8]. In this regard, the search and finding of active strains of phosphate-mobilizing
microorganisms is highly relevant.

Interest in the isolation and use of phosphate-mobilizing bacteria for the development of
biological products is very high in many countries of the world. Numerous biological
preparations based on these bacteria have been developed and successfully used (Bio-Phospho,
P.S.P., Rutal P, Rutal NP, etc.) [9-11]. Much attention is paid to the use of phosphate-mobilizing
bacteria in Russia (Phosphobacterin, Phosphatovit, etc.), Belarus (Fitostimofos, Rizobacterin,
etc.), Ukraine (Phosphoenterin, Albobacterin) [12-16].

The purpose of this study was to isolate native phosphate-mobilizing bacteria adapted to
the soil and climatic conditions of Kazakhstan, to obtain pure cultures, to study the basic
properties of bacteria and their identification.

Materials and methods

The objects of the study were phosphate-mobilizing bacteria isolated from soils collected
in the fields of the Almaty region of Kazakhstan, where soybeans were grown. Isolation of native
phosphate-mobilizing bacteria was carried out from various types of soils. Field collection of
soils was carried out in accordance with State Standard (GOST) [17]. Point samples (in the
amount of five pieces) were taken on a test plot from one soil horizon (8-10 c¢cm) using the
envelope method. A pooled sample was made by mixing five spot samples weighing from 200 to
250 g each, taken from one sample site. Soil samples for isolation of microorganisms were taken
in compliance with the rules of asepsis.

Isolation of phosphate-mobilizing bacteria was carried out from soil samples according to
the generally accepted method [18, 19]. Liquid Muromtsev's medium was used for isolation.
Cultivation of phosphate-mobilizing bacteria was carried out at 28 ° C on a shaker at 180 rpm for
3-5 days.
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Statistical processing of the results was carried out using the STATISTICA 10.0 software
package [21].

Results and discussion

In laboratory conditions, phosphate-mobilizing bacteria were isolated from soil samples
collected in the Almaty region of Kazakhstan in the fields where soybeans were grown. A total
of 56 soil samples were collected. Isolation of phosphate-mobilizing bacteria was carried out on
Muromtsev's medium containing insoluble tricalcium phosphate in the form of a fine precipitate,
which imparted uniform turbidity to the medium (Figure 1).

Figure 1 - Isolation of phosphate-mobilizing bacteria, halo zones (clearing)
around bacterial colonies on Muromtsev's medium

It was found that the number of phosphate-mobilizing bacteria in the soils of the Almaty
region in the fields with soybeans was low and amounted to 3-12% of the total number of
bacterial microflora. As a result of this work, 32 cultures of phosphate-mobilizing bacteria were
isolated. These bacteria were screened out, their purity was checked and pure cultures were
obtained, on their basis a collection of phosphate-mobilizing bacteria was created.

To identify bacteria, a study of their main cultural-morphological and biochemical
characteristics was carried out. It was found that the isolated cultures of bacteria had significant
differences in cultural and morphological properties. Colonies of bacteria were generally round
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with a smooth profile and a smooth edge, from 0.9 to 2.5 mm in diameter with a fine-grained
structure. The color of the colonies was mainly milky, cream, less often pale yellow, the
consistency was different.

The study of cell morphology showed that phosphate-mobilizing bacteria were both spore-
forming bacteria and non-spore-forming, mainly with rod-shaped cells. Some bacteria acquired a
coccoid shape with age. The bacteria were gram-positive and gram-negative, and were
characterized by motility (Figure 2).

Figure 2. - Forms of cells of two-day cultures of phosphate-mobilizing bacteria (x 1800)

The study of the biochemical characteristics of bacteria showed that all isolated cultures of
bacteria were aerobes or facultative anaerobes, catalase-positive. It was found that bacterial
strains had a different ability to use carbon compounds, form indole, hydrogen sulfide and
liquefy gelatin.

According to the main cultural, morphological and biochemical characteristics, the isolated
cultures of phosphate-mobilizing bacteria were assigned to the genera Bacillus, Pseudomonas,
Bacterium, and Agrobacterium.

Conclusion

Thus, the collection of soil samples was carried out in the fields of the Almaty region of
Kazakhstan, where soybeans were grown. A total of 56 samples were collected. In laboratory
conditions, phosphate-mobilizing bacteria were isolated from the collected soil samples on
Muromtsev's medium. It was found that the number of phosphate-mobilizing bacteria in the soils
of the Almaty region was low and amounted to 3-12% of the total number of bacterial
microflora. As a result of this work, 32 cultures of phosphate-mobilizing bacteria were isolated.
These bacteria were screened out, checked for purity, pure cultures were obtained, and a
collection was created. The main cultural, morphological and biochemical characteristics of
phosphate-mobilizing bacteria were studied, which made it possible to identify them and
determine the generic affiliation of bacteria. It was found that the isolated cultures of phosphate-
mobilizing bacteria belong to the genera Bacillus, Pseudomonas, Bacterium and Agrobacterium.

Further study of the strains of phosphate-mobilizing bacteria will make it possible to select
active strains that will be used to create biological products for soybean culture.
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AHHOTAMSA
B crathe mpuBeACHBI pe3yibpTaThl MeTabapkomupoBanus JIHK Mukpobroma pecrnupaTopHOTO,
YPOTEHUTAIBHOTO W KEIYJAOYHO-KUIICYHOTO TPAKTOB KACIHICKOro TrojieHs. IlokasaH mpoduiis
MUKPOOMOMa KaCIUHCKOTO THOJICHS U OTMEUEHO OTCYTCTBHE BO30OyAMTENeH OakTepHalbHBIX 300HO30B B
uX 0eTa-co00INEeCTBE MUKPOOHOTOB.
KioueBblie cJ10Ba: KaCMUNCKHIA TIOJIEHB, METAT€HOM, MUKPOOHOM, CEKBEHHPOBAHHE.

HccnenoBanne MUKpoOMOMa OMONIOTMYECKMX BUAOB CBA3aHHO C OCO3HAHUEM €ro poJiu B
COCTOSIHUU 3/I0POBBSI M DKOJOTHH XO035eB. MUKpOOHMOTa TpEeACTaBiIsieT COOOH eCcTeCTBEHHBIH
Oapbep A MAaTOT€HHBIX MUKPOOOB, UX TaKKe XapaKTepU3yIOT KaK «PE3HCTEHTHOCTh K
KojoHu3auum» [1]. B cBA3M ¢ 3TUM, BaXHBIM IpEACTaBISETCS M3yYEHUE KaK HOPMaJIbHOM,
YCJIOBHO MAaTOT€HHOM, TaK U MaTOreHHOW MUKPOQUIOPHI Y KACIUHUCKUX TIOJIEHEH, YTO MO3BOJIMT
OLICHUTH UX POJIb B OOIIEH MAaTOJIOTUU IPU MACCOBBIX BCIBIIIKAX HHPEKIIMOHHBIX 3a00JICBaHUN.

Matepuanbl 1 MeTOABI

OT KMBBIX  TIOJIEeHEH  coOpaHbl  CBIBOPOTKM  KPOBHM,  HOCOBBIC,  POTOBBIE,
KOHBIOHKTHUBAJIbHBIEC, PEKTAJbHBIC, YPOT€HUTABHBIC (TIPEMyIHabHbIe M BarHHAJILHBIC) CMBIBBI
N0 CepTUPUIMPOBAHHBIM  METOJMKAM, PEKOMEHJOBAaHHBIM KOMHCCHEH IO MOPCKUM
MIJIEKONTUTAIOMMM [2]. MeTobl MCCIIeOBAaHUHI HCKIIOYAIOT THOENb XKUBOTHBIX MPH OTJIOBE U
B3STHH MIPOO.

CMbIBBI Opanu CTEpUIIbHBIMU BaTHBIMH TaMIIOHAMHU C IIACTUKOBOHM pyukoi. IIpoOsr no
MPOBEJICHUS UCCIEIOBAaHUM XpaHWIX B XUIKOM azoTe (-196°C). Obpasubl A5 METareHOMHBIX
uccienoBaHuil XpaHwim B cnenuanbHoM peareHte — DNA/RNA  Shield, coxpanstorem
TeHETUYECKYIO [IEJIOCTHOCTh U MPO(UIM SKCIIpecCHU 00pa3lioB P TEMIIEpAType OKpYKarolien
cpepl 6€3 OXJIaKICHUS M 3aMOPO3KH.

Okcerpakiuio MukpoOuomuoit JIHK 13 CMBIBOB OCYIIECTBISUIM C THOMOIIBI0 Habopa
PureLink™ Microbiome DNA Purification Kit (A29790), B coOTBETCTBUU C PEKOMEHIALUIMU
npousBoautens u3 200 mxin obpasna [3]. Habop mo3Bosser skctparupoBaTh MUKpoOHbIH JIHK
u3 00pa3uoB ¢ekanuii, MouH, CIIIOHBI, Ma3KOB (BarMHaJbHBIX, POTOBBIX, KOKHBIX, PEKTAJIbHBIX,
OKpY’Karollen cpesibl), TPaHCIOPTUPOBOUHOM CPEIbl, TOUBHI.

AHanu3z MuUKpoOHMOMa TIPOBOAMIM TIyTeM CeKBeHHUpoBaHUs (parmeHta reHa 16S
pubocomansHOi PHK Mukpodaops! o mpotokosny Illumina 1 BeisiBieHus: BO30yanuTeneit Bcex
OakTepraIbHBIX MHPEKIUH PEeCUpaTOPHOro U HKETyIT0YHO-KUIIEYHOTO TPAaKTOB KACIHUKUCKOTO
TIOJICHS c [IPUMEHEHUEM reHocnenu(puIeckux IIpanMepoB 340F (5'-
CCTACGGGAGGCAGCAG-3") m 533R (5-TTACCGCGGCTGCTGGCAC-3") k 16S V3 u V4
peruonam u HabopoB NEBNext® Multiplex Oligos for Illumina® (Index Primers Set 1), E7335S
(24 reactions) [4].
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Pe3yabTaTsl U 00Cy:KI1eHUE
Jns ucciaegoBaHusT MCMHOJIB30BAIM CMBIBBI POTOBOM, YPOTE€HUTATBHOM W PEKTAIBHOU
MHUKPOOHMOTHI KaCIUHCKUX ToNeHeH, coopannbie B 2019 r. OOpa3upl 00beAUHUIN B IyJIBI 110
MOJIOBO3PACTHBIM MpU3HaKaM KHUBOTHbIX (Tabmuma 1).
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Tabmuia 1 - XapakTepuCTHKa CMBIBOB POTOBOW, YPOTCHHUTAILHOW W PEKTAIbHOW MHKPOOHOTHI
KaCIMHCKUX TIOJCHEW, 00heTMHEHHBIX B MTyJI
Howmep Homep nyna cMBIBOB:
JKHUBOTHBIX, Juamnason ITos >KUBOTHBIX
MPOOBI KOTOPBIX JUIMHBI Tea MPOOBI, KOTOPHIX POTOBOI | MOYEMNOJOB | PEKTAIbH
00BbETUHEHBI B JKUBOTHOT'O, CM | OOBEAMHEHHI B ITyJbl | IOJIOCTH | BIX MyTeH Bl
YJIBI

#02, #05, #06 119-133 B3POCIIBII caMel] 1 4 7
#04, #07, #10 97-101 MOJIOZAsi CaMKa 2 5 8
#01, #08 104-134 B3pOCJIas CaMKa 3 6 9
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Pucynok 1 — JloMmuHMpyompe TaKCOHbI B MUKPOOMOME POTOBOM TIOJIOCTH KACTIMHCKOTO TIOJICHS

Kax BunHO u3 pucynka 1, B MUKpoOHMOME pOTOBOM IMOJIOCTH CaMIIOB KaCIUICKOTO TIOJIEHS
B HauOOJbIIEM IPOIEHTHOM COJAEp)KaHWW NpEACTaBICHBI clenyronme pozapl: Bisgaardia u
Streptobacillus — o 18,6%, Cetobacterium-16,9%, Tannerella-15,3%, Psychlilyobacter-11,9%,
Fusobacterium u Actinomycetaceae — o 6,8%, Micrococcineae — 5,1%, Sebaldella u Sneathia —
o 3%. [Ipoduns MukpoOromMa pOTOBOW MOJOCTU CAMIIOB KAaCHHICKOTO TIOJEHS OMpPEEIIsICcs
MHKpoopranuzmamu poaos Streptobacillus, Cetobacterium, Actinomycetaceae, Micrococcineae,
Psychlilyobacter.

MukpoOroM pOTOBOW MOJIOCTH MOJIOJBIX CAMOK KACHUICKUX TIOJIEHEH OTJIMYalcsi OT
MHUKpOOHMOMa CaMIIOB HAJIMYMEM U npeobiaganueM poaos Psychrobacter — 37,0%, Bergeyella —
13,9%, Oceanisphaera — 12,9%, Polaribacter — 11,1%, Fusobacterium — 6,7-8,3%, Sneathia —
5,9-6,1%, Oceanimonas — 4,8%, apyrue poabl IpeACTaBIeHB B KoiudecTBe 1% W MeHee.
Mukpoopranusmbl - pomoB  Fusobacterium, Sebaldella wu Sneathia mnpucyrcTBoBaNIM B
MHUKpOOHOME POTOBON MOJOCTH Y BCEX HCCIEIOBAHHBIX IpyNi. MUKpOOHMOM pOTOBOM MOIOCTH
B3pPOCIJIBIX CaMOK TIOJICHEW OTIMYAJICSI OT OCTAIBLHBIX HUCCICAOBAHHBIX I'PYIIT JOMUHUPOBAHUEM
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Oaktepueir ponos Leptotrichiaceae, Campylobacter. Psychrobacter proteolyticus - Bmepssie
BhIJCIIEH OT aHTapkThueckoro kpwias (Euphausia superba), cuHTE3upyer Xo0J1010-
aANTHPOBAHHYO METAIUIONPOTEa3y - CTPOro a’poOHasi, MCUXPOTPOTPO(DHAs, TAIOTOICPAHTHAS,
rpaMOTpHIIaTe/IbHAS  HEMOJBM)KHAs — KOKkoOakTepusi  [5].  Bergeyella  zoohelcum -
rpaMOTpHIIaTeNIbHAsI, a3pOOHast, HEMOABIKHASE OAaKTEPHsl, BCTPEUACTCS B BEPXHHX JIbIXATEIbHBIX
IyTSX co0aK W KOIIEK, ClIOCOOHA BBI3BIBATH PECIIUPATOPHBIE 3a00JICBAHUS Y KOIIEK M HH(EKIMH
nocJje ykycos cobak [6].
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PucyHok 2 — JloMuHHpYIOIIE TAKCOHBI B MUKPOOHOME YPOTEHUTAIBHOTO TPaKTa KaCIUHCKOTO TIOJICHS

Kak BumHO M3 pucyHKa 2, B OakTepUaJbHOM COJIEPKUMOM YpPOTE€HUTAJIBHOIO TPAKTa
BBISIBJICHBI ~ ClIAyIOIMe Hambojee TpeAcTaBicHHbIe poabl:  Fusobacteriaceae-26,9%,
Porphyromonadaceae-23,1%, Bacteroidaceae-16,7%, Ruminococcaceae u Pasteurelaceae- mo
10,3%, Bacteroidales incertae sedis — 5,1%, Acidominococcaceae u Succinivibrionaceae — no
3,8%. Bce mepeuncieHHble pOABI  MHUKPOOpPraHM3MOB, Kpome Ruminococcaceae wu
Acidominococcaceae, sBISUTHCH MPEICTABUTEISIMA MUKPO(IOPHI KUIICYHUKA ITUX JKUBOTHBIX,
YTO YKa3bIBa€T HAa BO3MOXKHYIO KOHTAMUHAIIMIO MPEMyIHaIbHBIX CMBIBOB CAMIIOB.

MukpoOruoM  ypOT€HUTAIBHOTO TpakTa MOJIOABIX CaMOK KAaCIMHUWCKUX  TOJIEHEeH
XapaKTepHU30BaJICsl HAIWYMEeM MHKpoopraHusmoB ponos: Peptoniphilus, Psychrobacter,
Corynebacterium caspium, Campylobacter, Atopobacter phocae, Clostridium, Actinomyces
faecalibacterium — koTopble XapakTepHbI JJIsI MUKPO(IOPHI TOJICTOTO OTAETa KUIICYHUKA ITHX
JKMBOTHBIX, YTO YKa3bIBA€CT HA BO3MOXHYIO KOHTAMHUHAIIUIO MATCPUAJIOB 3arpsa3HCHUSIMU
IPOMEKHOCTH. MUKPOOHOM TOJIOBBIX MyTEH B3POCIBIX CAaMOK KaCHUMCKHUX TIOJIEHEH OTIHYaICs
nanmnurem Cardiobacteriaceae, Arcanobacterium phocisimile, Salinicoccus jeotgali, Coenonia
anatine, Ornithobacterium, Salimicrobium salexigens.

[pencraButenu poaa Cardiobacteriaceae Bcrpedanuch y 00€MX HCCICIOBAHHBIX TPYIII
CaMOK KaCHHUICKOIO TIOJIEHS M HE OOHApYXeHbl y caMLoB. B mpo6ax yporeHuTaabpHOro TpakTa
KaCIIMHUCKNX TIOJIEHEH He BBISIBICHBI CHKBEHCEHI 6pyuenne3a JKUBOTHBIX.

39



MMKPOBHOJIOI'Us )KOHE BUPYCOJIOI'UA ISSN 2304-585X www. imv-journal.kz

40,0
35,0
30,0
25,0
20,0 -
15,0 -
10,0 -
5,0
0,0 -
@ 2 2 . e O &L S o R 2 P 2
& F P L L P W &O&@@ N \\\’(0 & & «\‘\’6\ & & &
TS N N S SIS A N VS A R N SN SR N U SR SN N <
RO 0@ & 2 & *Q} & o’é S &S @@ RSN R *&o‘é &
<@ £ O A NI o S SR S AT V2RO N LN e
O L& L P &MY G O RS E & P o .& 0
& FE & & E Y o A QT & &P &P LS
C O N NS R QO NN
\{\\\ R ' & & N & R S O v
Q <( (0 'b\ %Q he) ) o (@
< (SRS () @
Qo ko\ 6(\ (S\
x@ o) (o)
o N\
Q \?g’,“

B#7/camupl  B#8/Monoasie camku  @#9/B3pocibie caMKu

Pucynoxk 3 — JloMuHUpYIOLITHE TAKCOHBI B MUKPOOHOME TOJICTOTO KHILIEYHUKA KACTTUHCKOTO THOJICHS

Kak BuaHO u3 pucynka 3, B cCOCTaBe MUKpOOMOMa JIUCTAbHOW YaCTH KUIIEYHHUKA CAMIOB
KAaCIUMCKNUX TIOJIEHEH B HaAMUOOJIBIIEM IMPOLUCHTHOM OTHOLICHUU IIPEACTABIICHBI CICAYIOIINC
POJIBL: Porphyromonadaceae-26,7%, Fusobacteriaceae-23,9%, Bacteroidaceae  u
Pasteurelaceae- o 11,2%, Campylobacteraceae — 9,8%, Bacteroidales incertae sedis — 8,4%,
Succinivibrionaceae — 5,6% wu Bergeyella 405 — 3,1%. Bce mnepeuncieHHBIE POJIBI
MHKpPOOpPranu3MoB Kpome Fusobacteriaceae, Pasteurelaceae xapakTepHbl TOJIBKO IS
MI/IKp06I/IOMa TOJICTOI'O OTAC]Ia KUIIICYHUKA CaMIIOB KAaCIIUHCKOTr'0 TIOJICHS.

MI/IKp06I/IOM PCKTAJIBHBIX CMBIBOB MOJOABIX CaMOK KacIUHUCKHUX TIOJIEHEH
XapaKkTepU30BaJICsA HaAJMYHEM MHKpOOpraHu3smMoB pozga Psychrobacter - 22,6%, Clostridium —
20,2%, Peptoniphilus - 16,6%, Corynebacterium caspium — 15,7%, Lachnospiraceae — 9,5%,
Actinomyces marimammalium — 7,1%, Atopobacter phocae — 4,8%, Cardiobacteriaceae — 3,6%.

MPIKpO(I)J'IOpa )II/ICTaJ'ILHOI\/’I YaCTH TOJICTOI'O OTACIa KHUIICYHUKA B3POCIIBIX CaAMOK
KAaCTHUICKOTO TIOJICHS OTJINYAIach OT MUKPOQIIOPHI MOJIOJIBIX 0co0el mpeobnagaHuemM OakTepuit
pomnoe Bisgaardia, Ornithobacterium, Leptotrichiaceae, Capnocytophaga, Gemella. B
MI/IKp06I/IOMe TOJICTOI'O KHIIIEUHNKaA 00enX rpyimim caMOK BCTPEYAOTCA MUKPOOPTaHU3MBbI, TOJIBKO
y TIOJIeHeH, Takue kak: Actinomyces marimammalium u Atopobacter phocae.

Hecmotpss Ha reorpaduyeckyio ¥ 9SBOJIOIHOHHYIO H30JUPOBAHHOCTh KACIUUCKHUX
TIOJIECHEH OT APyrux MOPCKHUX MIICKOIMUTAOIINX MHPOBOI'O OK€aHa, B HX MI/IKpO6I/IOMe
oOHapyXeHbl BUbl OaKTEpU, N30JIMPOBAHHBIX OT TIOJEHEH B IPYrMX YacTAX MHpa, TAKHUX KaK
Corynebacterium phocae u Areanobacterium phocae. Corynebacterium phocae Beiienen u3
HOCOBBIX IMOJIOCTEH OOBIKHOBEHHBIX TIOJeHed - Phoca vitulina [7]. Jpyroi Bua storo poja,
Corynebacterium caspium, H301MpoBaH W3 JIETKUX W MPEMyHUaJbHOTO CMBIBA KAaCHHHCKUX
tiosieHert (Phoca caspica) Bo Bpemsi 3MHM300THH MOPOMIUTMBUPYCHOW MHQEKIMIA Cpely HUX B
2000 r. [8]. Atopobacter phocae Obul BBIJCIEH OT PEKTAJBHBIX W BardHAJIBHBIX CMBIBOB
NOruOIINX 0OBIKHOBEHHBIX TrONIeHeH [9], heHoTunmuuecku xapakrepusyercs CAMP-1iog00HbIMEU
TEMOJUTUYECKUMH ¥ OHOXHUMHYECKUMH cBoiictBamu. Crout O6paTI/ITL BHUMAHHUEC Ha
npucyrcTBue Arcanobacterium phocisimile B mukpodope MmomoBbIX MyTel B3pOCIBIX CaAMOK
KaCIMHCKOTO TIOJICHS, TaK Kak APYroil BHI 3TOro poja, Arcanobacterium phocae, sisiercs
pacipoCTpaHEHHBIM IaTOT€HOM B pPaHEBbIX WH(MEKIHSIX, KOTOPBIM HWHOTJA acCOLMUPYETCS C
CUCTEMHBIMHU I/IH(beKLII/IHMI/I y BBI6pOI_I_ICHHBIX Ha Geper MOPCKHUX MIJICKOIIUTAKOINUX B
Kamugpopuuu [10].
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Taxum 06pa3zom, aHATU3 MUKPOOHOMA TOJICTOTO OT/EJIa KUIIIEYHHKA KaCITUICKUX TIOJICHEH
NO3BOJMJI YCTAHOBUTh ONPEAENEHHBI Npoduiab HOPMAIBHOW MHUKPO(DIOPHl >KUBOTHBIX B
3aBUCHUMOCTM OT MX BO3pacTa M Moja. 32 MCKIIOYEHHEM HEKOTOPBIX YCJIOBHO-IATOI€HHBIX
MHUKPOOPIaHU3MOB, B 0eTa-coo0IiecTBE MUKPOOHMOTOB KACIUHCKOTO TIOJIEHS HE BBISBIICHBI
BO30yuTEeNIM OakTepUaATbHBIX 300HO30B W  ONIOPTYHUCTHYECKUX MHMEKIUH MOPCKHUX
miekonuTaonmx. [IpoBeieHHOEe HCClleOBaHUE YKa3blBA€T HA HEOOXOAMMOCTh MOCTOSHHOI'O
MOHUTOPHUHIA [apaMeTPOB 340POBbs KACIMHCKOIO TIOJICHSA Ui BBIABICHUS HWHTPOLYKLUU
KJIMHUYECKH 3HAYMMBbIX OaKTEpHAIbHBIX TATONCHOB B UX MOMYJISLHUIO.
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KACIIMA UTBAJIBIKTAPBIHBIH HET'I3T'TI BUOTONTAPHIHBIH
MHUKPOBUOMBIHA CUITATTAMA

Tyiiin
Maxkanana Kacnuili ntOGanbIKTapbIHBIH THIHBIC ally, YPOTE€HUTAJbJbl JKOHE acKa3aH-1lIeK
xoJnapbiHblH MHuKpoOnoMbiHblH JIHK-biH MeTtabapkoaray HoTmkenepi kenrtipuireH. Kacrnmii
UTOANBIKTAPBIHBIH MUKPOOHMOM/IBIK MPO(UIII KOPCETIITEeH *KoHE OJapblH OeTa-MUKpoOuoTaiap
KaybIMJIaCTBIFbIH/1a OAKTEPHSIIBIK 300HO3 KO3BIPFBIIITAPBIHBIH JKOKTHIFBI aTall OTUITEH.
KiarTi ce3aep: Kacnuii ntbanbirbl, MeTareHoM, MUKPOOHOM, Ti30€KTEYy.
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CHARACTERISTICS OF THE MICROBIOME
OF THE MAIN BIOTOPES OF THE CASPIAN SEAL
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Summary
The article presents the results of metabarcoding of the microbiome DNA of the respiratory,
urogenital and gastrointestinal tracts of the Caspian seal. The microbiome profile of the Caspian seal is
shown, and the absence of pathogens of bacterial zoonoses in their beta microbiota community is noted.
Key words: Caspian seal, metagenome, microbiome, sequencing.

The study of the microbiome of biological species is associated with the awareness of its
role in the health and ecology of hosts. Microbiota is a natural barrier for pathogenic microbes,
they are also characterized as "resistance to colonization™ [1]. In this regard, it is important to
study both normal, conditionally pathogenic and pathogenic microflora in Caspian seals, which
will allow us to assess their role in general pathology during mass outbreaks of infectious
diseases.

Materials and methods

Blood serum, nasal, oral, conjunctival, rectal, urogenital (preputial and vaginal) washes
have collected from live seals according to certified methods recommended by the Commission
on Marine Mammals [2]. Research methods exclude the death of animals during capture and
sampling.

Swabs have taken with sterile cotton swabs with a plastic handle. Samples have stored in
liquid nitrogen (-196° C) before testing. Specimens for metagenomic studies have placed in a
particular reagent - DNA / RNA Shield, which preserves the samples' genetic integrity and
expression profiles at ambient temperature without refrigeration or freezing.

Extraction of microbiome DNA from the swabs have performed using the PureLink ™
MicrobiomeDNAPurificationKit (A29790), according to the manufacturer's recommendations,
from a 200 puL sample [3]. The kit allows microbial DNA extraction from samples of faeces,
urine, saliva, smears (vaginal, oral, skin, rectal, environment), transport medium, soil.

Microbiome analysis conducted by sequencing the fragment of the 16S ribosomal RNA
gene of microflora according to the Illumina protocol. Gene-specific primers 340F (5 -
CCTACGGGAGGCAGCAG-3" ) and 533R (5'-TTACCGCGGCTGCTGGCAC-3") to 16S V3
and V4 regions and NEBNext® Multiplex Oligos for [llumina® (Index Primers Set 1) kits [4]
used to identify the bacterial taxons in the respiratory and gastrointestinal tracts of the Caspian
seal.

Results and Discussions

For the study, we used washings of the oral, urogenital and rectal microbiota of the Caspian
seals collected in 2019. The samples have pooled according to the sex and age characteristics of
the animals (Table 1).
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Table 1 - Characteristics of oral, urogenital and rectal swabs of Caspian seals combined into a pool

The pooled Range of animal Swab pool No:
samples of seals body length, cm Gender X
No: Buccal Urogenital Rectal
#02, #05, #06 119-133 Adult males 1 4 7
#04, #07, #10 97-101 Juvenile females 2 5 8
#01, #08 104-134 Adult females 3 6 9
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Figure 1 — Dominant bacterial taxa in the oral microbiome of the Caspian seals

As can be seen from Figure 1, in the microbiome of the oral cavity of male Caspian seals,
the highest percentage has represented by the following genera: Bisgaardia and Streptobacillus -
18.6% each, Cetobacterium - 16.9%, Tannerella - 15.3%, Psychlilyobacter - 11.9%,
Fusobacterium and Actinomycetaceae - 6.8% each, Micrococcineae - 5.1%, Sebaldella and
Sneathia - 3% each. The microbiome profile of male Caspian seals' oral cavity has determined
by microorganisms of the genera Streptobacillus, Cetobacterium, Actinomycetaceae
Micrococcineae, Psychlilyobacter.

The oral microbiome of juvenile female Caspian seals differed from those of males in the
presence and predominance of the genera Psychrobacter - 37.0%, Bergeyella - 13.9%,
Oceanisphaera - 12.9%, Polaribacter - 11.1%, Fusobacterium - 6.7-8, 3%, Sneathia - 5.9-6.1%,
Oceanimonas - 4.8%, other genera are represented in the content of 1% or less. Microorganisms
of the genera Fusobacterium, Sebaldella, and Sneathia were present in all studied groups' oral
microbiome. The microbiome of the oral cavity of adult female seals has characterized by the
dominance of bacteria of the genera Leptotrichiaceae, Campylobacter.

Psychrobacter proteolyticus - first isolated from Antarctic krill (Euphausia superba),
synthesizes cold-adapted metalloprotease - strictly aerobic, psychrotrophic, halotolerant, gram-
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negative immotile coccobacterium [5]. Bergeyella zoohelcum is a gram-negative, aerobic, non-
motile bacterium found in the upper respiratory tract of dogs and cats, can cause respiratory
diseases in cats and infections after dog bites [6].
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Figure 2 - Dominant bacterial taxa in the microbiome of the urogenital tract of the Caspian seals

As can be seen from Figure 2, the following most represented genera were identified in the
bacterial contents of the urogenital tract: Fusobacteriaceae - 26.9%, Porphyromonadaceae -
23.1%, Bacteroidaceae - 16.7%, Ruminococcaceae and Pasteurelaceae - 10.3% each,
Bacteroidales incertae sedis - 5.1%, Acidominococcaceae and Succinivibrionaceae - 3.8% each.
All  genera of microorganisms are listed, except those Ruminococcaceae and
Acidominococcaceae were representatives of these animals' intestinal microflora, indicating the
probable contamination of preputial swabs of males.

The presence of microorganisms of the genus Peptoniphilus, Psychrobacter,
Corynebacterium caspium, Campylobacter, Atopobacter phocae, Clostridium, Actinomyces
faecalibacterium characterized the microbiome of genital tract of juvenile female Caspian seals.
They are characteristic of these animals' intestine microflora; consequently, this indicates the
possible perineum related contamination of materials. The microbiome of adult female Caspian
seals' reproductive tract was distinguished by Cardiobacteriaceae, Arcanobacterium phocisimile,
Salinicoccus jeotgali, Coenonia anatine, Ornithobacterium, Salimicrobium salexigens.

Representatives of the genus Cardiobacteriaceae found in both studied groups of females
of the Caspian seal and not revealed in males. The sequences characteristic of animal brucellosis
not detected in the reproductive tract of the Caspian seals.
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Figure 3 - Dominant taxa in the rectal microbiome of the Caspian seals

As can be seen from Figure 3, the following genera are represented in the highest
percentage on the microbiome of the distal part of the squash of male Caspian seals by
Porphyromonadaceae - 26.7%, Fusobacteriaceae - 23.9%, Bacteroidaceae and Pasteurelaceae -
11.2% each, Campylobacteraceae - 9, 8%, Bacteroidales incertae sedis - 8.4%,
Succinivibrionaceae - 5.6%, and Bergeyella 405 - 3.1%. All the listed genera of microorganisms
except Fusobacteriaceae, Pasteurelaceae are characteristic only for male Caspian seals' colon
microbiome.

The microbiome of rectal washings of young female Caspian seals was characterized by
the presence of microorganisms of the genus Psychrobacter - 22.6%, Clostridium - 20.2%,
Peptoniphilus - 16.6%, Corynebacterium caspium - 15.7%, Lachnospiraceae - 9.5%,
Actinomyces marimammalium - 7.1%, Atopobacter phocae - 4.8%, Cardiobacteriaceae - 3.6%.

The microflora of the distal part of the thick squash of adult females of the Caspian seal
differed from that of juveniles by the predominance of bacteria of the genera Bisgaardia,
Ornithobacterium, Leptotrichiaceae, Capnocytophaga, Gemella. Microorganisms Actinomyces
marimammalium and Atopobacter phocae found only in seals also revealed in the microbiome of
the rectal swabs of both groups of female Caspian seals.

Despite the geographical and evolutionary isolation of Caspian seals from other marine
mammals of the world's oceans, bacterial species isolated from seals in other parts of the world,
such as Corynebacterium phocae and Areanobacterium phocae, have been found in their
microbiome. Corynebacterium phocae was isolated from the nasal cavities of the common seal
Phoca vitulina [7]. Another species of this genus, Corynebacterium caspium, was isolated from
the lungs and preputial flushing of the Caspian seals (Phoca caspica) during the epizootic of
morbillivirus infections among them in 2000 [8]. Atopobacter phocae was isolated from rectal
and vaginal swabs of dead common seals [9] and is phenotypically characterized by CAMP-like
hemolytic and biochemical properties. It is worth paying attention to the presence of
Arcanobacterium phocisimile in the microflora of the reproductive tract of adult female Caspian
seals, since another species of this genus, Arcanobacterium phocae, is a common pathogen in
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wound infections, which is sometimes associated with systemic infections in stranded marine
mammals in California [10].

Thus, the microbiome analysis of the colon of the Caspian seals made it possible to
establish a certain profile of the normal microflora of animals depending on their age and sex.
Except for some opportunistic microorganisms, no agents of bacterial zoonoses and
opportunistic infections of marine mammals have been identified in the Caspian seal
microbiota's beta community. The study indicates the need for constant monitoring of the
Caspian seal's health parameters to identify the introduction of clinically significant bacterial
pathogens into their population.
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npodunakTuky Opynemesa, o07agaromas YyCTOMYMBOCTRIO K MCHONB3yEMbIM aHTHOMOTHKAM, BBICOKON
AHTarOHUCTUYECKOW aKTUBHOCTBIO K BO3OYIHUTENAM Opylie/uie3a 1 KUIICYHBIX HH(eKuuil. Y cTaHOBICHO,
YTO MPUMEHEHHE MPOOHOTHKA C MPO(UIAKTHYECKON U JIe4eOHON IIeThI0 3HAYMTENFHO CHIDKAECT MHAEKC
UHQUIMPOBAHHOCTH W HMHTCHCHBHOCTh  OOCEMEHEHHOCTM  BHYTPEHHHMX  OpPraHOB  MBbIIIEH,
IKCIIEPUMEHTAIIBHO 3apa)KEHHBIX BHICOKOBHPYJICHTHBIM HITaMMOM Opyiesut B. melitensis 16 M.

Llenpl0 HACTOSIIIUX HCCIICAOBAaHUN OBUIO M3YYEHHE Ha JKCIIEPUMEHTANBHO 3apakKeHHBIX OEIbIX
MBINIAX JIe9eOHO-TTPOPIITAKTHICCKON 3(DPEKTUBHOCTH pa3pabOTaHHOTO TPOOMOTHKA B OTHOIICHHH
KAIIEYHBIX ~ WMHpeKnuid  (KommbakTeprno3, cajlbMOHEIe3) M TeMOpPParuyeckoil  CenTHIEMHUH
(macrepemnés).

B pesynprare NpOBENCHHBIX HCCIEIOBAaHWH YCTAHOBJIEHA BBICOKAs TNPOQHIAKTHUECKA U
TepaneBTHIecKas 3PPEKTUBHOCTS MPOOMOTHKA KaK B COYCTAHWHM C aHTHOMOTHKOM, TaK W 0€3 Hero, 1o
OTHOLICHUIO K BO30YIUTENAM KWIICYHBIX MH(GEKUUH W macTepeiuié3a. DTO MO3BOJSET PEKOMEHOBAThH
MPOOHOTHK IS TPODUIAKTUKH M 3P (HEKTUBHOTO JICUCHUS KUIIICUYHBIX W OCTPBIX CENTHICCKUX MHQEKITHA
y CEIbCKOXO3AHCTBEHHBIX >KUBOTHBIX. IIprMeHeHne nmpoOnoTHKa B BETEPUHAPHOW NPAKTHUKE IO3BOJHT
MOBBICUTh PE3UCTEHTHOCTh OPTraHU3Ma YKMBOTHBIX, CHU3HUTH 3a00JIEBAEMOCTh MOJIOAHSKA KUIICYHBIMU H
pecupaTOPHBIMH WHQEKIMOHHBIMU OOJIE3HSMH, YIYUYIIUTh SKOJOTHYECKYI0 CUTYAalMIO B XO3SIHCTBE
BCJIC/ICTBHE KPAaTKOBPEMEHHOTO BBIIEJICHNS MHKPOOPTaHW3MOB BO BHEIIHIOIO CPEAy, MpPEIOTBPATHTH
3apa)KeHHe 30POBBIX KHBOTHBIX M 00CEMEHEHHOCTh OKPYIKAfOLIeH Cpepl.

Hcnonp3oBanue mnpoOMOTHKA UIsi MPOQUIAKTHKK W JIedeHUs MH(EKIMOHHBIX 3a0ojeBaHUi
CEITbCKOXO3SMCTBEHHBIX KMBOTHBIX CHU3UT UX JICUCHHE aHTHOMOTHKAMHM, YTO MO3BOJIUT MPEIOTBPATHTH
(hopMupoBaHUE CYOKIIMHUIECKHX, TATEHTHHIX (OopM HH(EKINH 1 0aKTEPHOHOCHUTEIBCTBA.

KaoueBblie c10Ba: MOJOYHOKHCIBIE OaKTepuH, MPOOUOTHK, aHTATOHU3M, OpYyLeI€3, KUIICUHbIE
U cenTHYeCKre HHPEKINH, MPOPUIAKTHKA, JICUCHHUE.

[To nmanueiM BcemupHO opraHuzanuu 3apaBoOXpaHeHHs, 3aboieBaHue Opylenié3om
peructpupyertcst 6ojee 4eM y noJIyMUJUITMOHA YesioBek B 1ol B 100 ctpanax mupa [1].

YenoBek B J10O0OM BO3pacTe BOCHPUUMYHUB K 9Toi Oone3Hu. B OonblIMHCTBE ciy4yaeB
JIOAM 3apaKaloTCsl OT JOMAIIHUX OOJBHBIX XMBOTHBIX TNPH YHOTPEOJICHUH MSICOMOJIOYHBIX
MPOJYKTOB WM MPU KOHTAKTe ¢ HUMHU (YXOJ, KOpMJIeHHE, YOOl u 1p.). IT0 00YCIOBIMBAECT
pacIpoCTpaHEHHOCTh Opyleuié3a BO BCEM MHPE M OCOOCHHO B CTpaHax, IJ€ Pa3BUTO
’KUBOTHOBOJCTBO [2].

BonbummHCTBO ciyyaeB 3a00€BaHUS OCTAIOTCS HEPACIIO3HAHHBIMU B CBSI3U C TPYIHOCTSIMU
mubdepeHIManbHOM  AUATHOCTUKHM,  OTPUIATENBHBIMH  pe3ydbTaTaMH  CHEIU(PUYECKHX
CEpOJIOTUYECKUX PEAKIMA B XpoHHMUeckou crtaauu Ooye3nu [3]. HaOmromaercs sBosroIust
KIMHUKA Opyleuié3a, CBs3aHHAas C W3MEHEHHEM OMOJOTHYeCKHX CBOWCTB BO30YAMTEIS,
NOBTOPHOE MHGUIUPOBAHUE, OCOOEHHO CEJIbCKUX JKUTENEH, a TakkKe YyBEIUYCHHE
3a0oseBaeMOCTH d3TOM HHGEKIUe Jnul, npodhecCHOHATHHO HECBSI3aHHBIX C  CEJIbCKUM
x034icTBOM [4,5].

B Kazaxcrane mpuOpUTETHBIM HMCTOYHHMKOM 3apa’k€HUs Jitojed OpyLemi€3oM SBIsSETCS
MeNKUM poratelii ckoT (B 77% ciydaeB), B 22% ciay4daeB — KPYIHBII poraThlii CKOT, HA JAPyTHE
BU/IBI )KUBOTHBIX TPUXOAUTCS oKoJo 1% [6, 7].

Jleuenue Opyuemiésa CI0XHOE, KOMIUIEKCHOE M JIuTenbHOe. OCHOBHBIM METOJIOM
JedeHus Opyueni€sa sBiIseTcsl STHOTPONHAs aHTUOaKTepuaabHas Tepanus. [lapannensHo ¢ 3TuM
NalKMeHTaM Ha3HA4YaloT HECTEPOUIHbIE MPOTUBOBOCTIAIUTEIbHbIE, AHTUTUCTAMUHHBIE CPEJCTBA,
BUTaMUHBI Tpynnsl B, usnonedyenue. [Ipodunaktuka u 6opbda ¢ Opyrenné3omMm T0IKHbBI ObITh
OCHOBaHbl Ha TMPOBEACHUU KOMIUIEKCA BETEPUHAPHO-CAHUTAPHBIX U MEIUKO-CAaHUTAPHBIX
MEPONPUITHIA, HAIPaBICHHBIX Ha CHUKEHHE M JIMKBUAALMIO 3a00J€BaeMOCTH Opyleié3omM
CeIIbCKOXO03MCTBEHHBIX KUBOTHBIX [8].

OpnuMm u3 myred MoBbILIEHUS A(P(GEKTUBHOCTH OOpbHOBI ¢ OpyLEIE30M KUBOTHBIX U
YeNIOBeKa MOXET OBITh HCIOJIh30BAHHUE MOJIOYHOKUCIBIX OaKTepwii, OO0JIaJaroiX BBICOKOM
AQHTarOHUCTHYECKON aKTUBHOCTBIO K BO30YyIAUTENsM JaHHOro 3abosneBaHus. JleueOHO-
npodUIakTHYeCKoe JCHCTBHE OHU OKa3bIBAIOT HE TOJIBKO Oiarojmapsi aHTUMUKPOOHOM
AaKTUBHOCTH, HO TaK)K€ aKTHBAllMM HWMMYHHOI cuctemsl. I[Ipu co3nanum mpoOuoTHKa s
npoQUIAKTUKA M KOMIUIEKCHOW Tepanmuu Opylenné3a HeoOXOAMMO HCIOJIb30BaTh IIITaMMBI
MOJIOUHOKHUCIBIX OakTepuid, o0Jafarolie aHTarOHUCTUYECKOW AaKTUBHOCTBIO HE TOJIBKO K
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BO30yauTeNsAM Opyuesié3a, HO W HIMPOKOMY CHEKTPY MAaTOT€HHBIX M YCIOBHO-TIATOTEHHBIX
MHUKPOOPTaHU3MOB, B TOM YHCJEC KHIICYHBIX, & TaKKE PE3UCTCHTHOCTHIO K JIeYeOHBIM
npenapartaM. Mcrnonb30BaHue TakoOro MpOOMOTHKA YMEHBUIMT PUCK 3a00JI€BaHUM >KUBOTHBIX
Opyuemi€3om, MperoTBpaTHT y HHUX OCIa0JeHHEe WMMYHUTETa, BO3MOXKHBIC WH(EKIIMOHHBIC
OCJIOXKHEHHUS, AUCOMO3 KHIICYHUKA MU TIOBBICUT J(PPEKTUBHOCTh KOMIUIEKCHOM Tepanuu
Opyuesmiésa.

B cBs3u Cc M3lI0KEHHBIM, HAMH OTOOpaHa accoUMAIMs M3 MOJOYHOKHUCIBIX OaKTepHid
Lactobacillus plantarum14a/19+Lactobacillus plantarum 141/87+Lactobacillus brevis b-3/43,
o0Jaaronas yCTOMYMBOCTBIO K UCIIOIh3yEeMbIM aHTHOMOTHKAM, C BBICOKOH aHTarOHUCTUYECKON
AKTUBHOCTBIO K BO30YyOUTENsIM Opynemié3a M KUIIEYHBIX WHQEKIUH, MpeBbIIaromas 1o
AQHTarOHW3MYy WHAMBHIyalbHbIC INTAMMBL. biaromaps pe3HUCTEHTHOCTH K aHTHOMOTHKaM,
0TOOpaHHbIE MTAMMBI MOJOYHOKHUCIIBIX OaKTepHii MOTYT OBITH HCIOJB30BAHBI B KOMILICKCHOM
Tepanuu Opylenié3a COBMECTHO C aHTUOMOTHKAMU TE€HTaMHUIIMHOM, CTPENTOMHIIMHOM H KO-
TPUMOKCA30JIOM. YCTAaHOBJIEHO, 4YTO NPUMEHEHHE MPOOMOTHKA C NPOPUIAKTHUYECKOW U
Je4eOHOM TENbI0 3HAYUTENIIFHO CHIDKACT WHACKC WH(QHUIMPOBAHHOCTH W HHTEHCHBHOCTD
00CEeMEHEHHOCTH  BHYTPEHHUX  OpPraHOB  MBIIIEH,  OKCIEPUMEHTAIBHO  3apa)KEHHBIX
BBICOKOBHUPYJICHTHBIM ITaMMoM Opyien B. melitensis 16M. HaubGosnbimit neueOnbiii addext
BBISIBJICH IIPU COBMECTHOM NPUMEHEHUH aHTHOMOTHKA ¢ MpoOouoTukoM B Teyenue 10 mneil. B
9TOW TpyNNE >KUBOTHBIX IIOCIE OKOHYAHHS JICYCHHS WHQPHUIMPOBAHHBIX OpyleuiaMu
BHYTPEHHUX OPraHOB HE BBISBJICHO [9].

[lenbl0 HACTOSIIIMX HMCCIICOBAHUN OBLIO M3YYCHHE Ha SKCIECPUMEHTAIBHO 3apa)KEHHBIX
OenbIX MBIIax J1e4eOHO-TPOPUITAKTHIECKON YPPEKTUBHOCTH pa3pabOTaHHOTO MPOOHMOTHKA B
OTHOILICHUH KHINCUYHBIX HMH(MEKIud (KoaubakTeprosa, CallbMOHEIE3a) M TeMOpparu4eckoi
centulieMun (mactepesiesa).

O0beKThI 1 METOABbI HCCIeI0BAHUI

OOBexkTOM HCCIEOBaHUM CiIyXuiaa pa3paboTaHHas accolyalus U3 IITaMMOB
MOJIOYHOKHCIIBIX OAaKTEepHid, B3ATHIX IUIsl MCCIEAOBAaHUI M3 paboueil KoweKiuu jJadopaTopuu
MHUKPOOHBIX IpenaparoB, IpeJHa3HaueHHass Uil NPOPUIAKTHUKH M JiedeHUs Opyuenesa.
[IITaMMBl BBIZIENIEHBI OT 3/IOPOBBIX JIOAEH U KUBOTHBIX U OTOOpaHBI MO aHTArOHUCTHYECKOM
AKTUBHOCTH B OTHOLICHUU YHTEPONATOT€HHBIX OakTepuil u OpyLemn.

BreipamuBanue MOJOYHOKHCIBIX OaKTEpHil W WX acCCOIMAIMi TMPOBOJIWIU B JKHUJIKOU
nutatensHoi cpene MPC nipu temnieparype 35- 37°C B reuenne 24 4acos.

B omeir 6buto B3ATO 150 KIMHMYECKHM 3A0POBBIX OECHOpPOAHBIX O€NbIX MBIIIEH
OJIMHAaKOBOTO Bo3pacta (3 Mecsana) Becom 16-18 r. Ilocne kapaHTUHHOTO cOAEpX aHUS s
UCIIBITaHKs MPOOHOTHKA ¢ TecT-KyapTypamu Escherichia coli 25922, Salmonella typhimurium
371, Pasteurella multocida 216 chopmupoBanu 5 onbITHEIX rpyni o 10 MbIIield B KaxmIod —
Bcero 15 rpynm. IlepBas rpyrmimna GenbIx MBI Oblia KOHTPOJIBHOM, 4 TPYIIBI — onbITHBIE. [10
cXeMe IKCHEepUMeHTa 12 OMBITHBIX IPyMIl OeNbIX MbIeH (10 4 TPYNIbl HAa KaXAbIi MITaMM) J10
3apa)KeHMsl TeCT-KyJbTypaMu HUYEro HE MOoJIydaiu, KpOMe KOpMa U BOJbI, Kaxkas S-as rpymnmna
nojyJaja per 0S HCHBITyeMblid MpoOHOTHK 1 pa3 B CyTKH 3a 15 MUH 710 KOpMJIEHHsI B T€UEHUE
10 mueit mepen 3apakeHreM B J03¢ 5% K Macce KOpMa Ha OJHO JKUBOTHOE TIPH 3apakKeHUH
KOJINOAKTEpHO30M U CaJbMOHEIE30M, B jJ03e 8% K Macce KOpMa - MpH 3apaKeHUU
MACTEPEIIIEZOM.

3areM MbIIIEH BCEX OMBITHBIX W KOHTPOJBHBIX TPYMI 3apa)kajld MOJKOXXKHO B 00J1acTh
ciuHbl LDsy CMBIBOM CYTOYHBIX arapoBbIX KyJibTyp TecT— mmtammoB E. coli 25922, S.
typhimurium 371, P. multocida 216. Ilepex 3apakeHHeM >KUBOTHBIX TECT-IITAMMBI MTPOBEPSIIU
Ha TUIMMYHOCTD KYJIbTYPaTbHO-MOP(POJIOTHYECKHX CBOMCTB U YUCTOTY.

Yepes 24 yaca nocie 3apakeHUs1 HAUUHAJIM JIEYEHUE KUBOTHBIX 10 CXEME:

1 rpynma — KoOHTpojbHas. benble MbIIIHM mociie  3apakeHus BO30OYyAUTETIMU
OaKkTepHaIbHBIX HHPEKIUHI JIedeHrne He MoTyvaly;
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2 rpynma — OeNbIM MBIIIaM per oS 3agaBajii IpoduoTuk mno 8% k macce kopma 3 pasa B
JIeHb TpU KoJMubOakTepuo3e U caibMoHemése, mo 10% k macce kopma 3 pasa B J€Hb - IpHU
nacrepeInése;

3 rpynmna — Oenble MbIIIY [OJyYalyd OJUH pa3 B CyTKH JEHCTBYIOLIMNA Ha BCe BO30OYAUTENN
AHTHOMOTHK Le(TPHAKCOH BHYTpUMbIIIeUHo o 0,1 cM°® B MArKYIO TKaHb B 00JAacTH 3aHeil
Jansl 10 BbI30POBIIECHUS;

4 rpynna — Oenple MBIIIM TMONXyYald aHTHOMOTHK LEe)TPUAKCOH B TAaKOH K€ J03€ U
JIOMIOJIHUTEIBHO MTPOOUOTHK per os 1o 8% k Macce kopMma 3 pa3a B JIeHb IIpU KOIHOAKTEpUo3e U
canbMoHeése, no 10% k macce kopma 3 pasza B J€Hb - IIPH [1ACTEPEIVIESE;

5 rpymnmna — Gelble MBI MPOJI0JKAIIH MOIydaTh MpoOnoTuk mo 8% K Macce kopma 3 pasza
B JIeHb IIpU KoJuOakTepuo3e U caibMoHemnése, no 10% k macce kopMa 3 pasza B J€Hb - IIpU
nacTeperiese.

[ToBTOpHOCTE ONBITOB TpexkpaTHas. [ Maremaruuyeckoil 00paOOTKH pe3yJabTaToB
UCTIOJIb30BAIM CTAHJAPTHBIE METOIBl HAXO0XIEHHUS CPEIHHX 3HAYCHMHA M MX CPEIHUX OLIMOOK
[10].

3a nabopaTOPHBIMH MBIIIAMH OTIBITHBIX TPYIIN BeW HaOrogeHue B TeueHue 14 cyrox. Bo
BpeMs SKCIIEPUMEHTA yCTaHABJIMBAIM BIUSHUE TECTUPYEMOI0 MPOOHOTHKA Ha 00I1Iee COCTOSHUE
OenbIX MbIIIeH, HKCHEPUMEHTAIbHO 3apa)KCHHbIX IaTOT€HHBIMH KYyJIbTypaMu (TSDKECTb,
JUINTENILHOCTh 3a00JI€BaHUs], CPOKU BBI3I0POBIICHHS] )KUBOTHBIX ).

B3BemnnBanue )XMBOTHBIX IMPOBOAMIM Yepe3 7 CYTOK IOCIE 3apa)X€HHsl U B KOHIIE OIbITa
yepe3 14 cyrok. IlaBmux OenbIx MbliIel BCKPBIBAIM U MPOBOIMIN MaTOJIONOAHATOMUYECKUI
OCMOTp BHYTPEHHHUX OPraHOB, U3 KOTOPBIX JI€JaJI ITOCEBBI HA KUIKUE U IJIOTHBIE MUTATEIbHbBIE
cpensl (MIIb u MITA).

UYepes 14 cyTok npoBoauian 3a00i onbITHRIX Mbleil. Tpyribl Oenbix Mblliell BCKphIBAIU B
CTEPHJIBHBIX YCIOBUSX OOKCa, OCMaTpUBAJIN NATOJIOIMYECKHE U3MEHEHHs] BHYTPEHHHMX OpraHax,
oTOMpanu B cTepuibHble Yaliku [leTpu Kycouku nedeHu, cepaua, Jerkoro, TOHKOTO U TOJICTOTO
OTJICJIOB KHUIIEYHHWKA I OakTepuojorndeckoro wuccienoBanus. IloceBsr Ha MIIb, MIIA
KyJIbTUBHPOBAIN B TeueHue 24 yacoB B Tepmoctate npu 37 °C, 3aTeM 0CMaTpUBAIN BU3YaIbHO,
OLICHMBAJIM KYJIbTYpAJIbHbIE CBOWCTBA MHMKPOOPraHM3MOB. 13 CyTOYHBIX arapoBbIX KYJIBTYp
JieJIaay Ma3Ky, OKpalIuBay 1o I'pamy, MpoBOIMIN MUKPOCKOIHIO.

Pe3yabTaThl HCC/IeIOBaHUI U UX 00CYKIeHUE

Bernble MBI KOHTPOJIBHO# IpyIIbL, 3apaxenHbie E. coli 25922, nanu Ha 5-e cyTku mocie
3apaxenus, S. typhimurium 371 — wa 3-4 cyrkum, P. multocida 216 - Ha 2-e cyTku mocie
3apaxxeHus. [Ipy BCKPHITUM TOTHOLIMX >KUBOTHBIX HAONIONAUCHh XapaKTEepHBIC ISl JTAHHBIX
3a00JIeBaHHI TTATOJIOTMYECKUE N3MEHEHHUS BO BHYTPEHHUX OpraHax.

Pe3ynbraThl 6aKTEpHOIOrUIECKOTO HCCIIETOBAHUS MATOJOTHYECKOTO MaTeprala OT OeJbIX
MBIIICH KOHTPOJBHOM Tpymmbl, 3apaxkeHHbIXx E. coli 25922, mokaszamu, 4uro 3apakaromas
KyJbTypa SIIEPUXHUH OOMIBHO BHICEBAJaCh M3 TOHKOTO M TOJICTOTO OT/IEJIOB KHUILIEYHHKA, a B
BUJIC CIMHUYHBIX KOJIOHHUH - U3 TICYCHU BCEX MBIIICH, U3 Ceplilia - B BUJIC SANHUYHBIX KOJOHUH y
IBYX UBOTHBIX (Tabnuma 1).

Tabmmma 1 - Pe3ynpTaThl 0aKTEpHOTOTHUECKOTO UCCIIEIOBAHMUS MTATOJIOTHYECKOTO MaTepraia OT OeIbIX
MBIIIEH KOHTPOJIBHOW Tpymiisl, 3apaxeHHbIx E. coli 25922

Howmep sxuBotHOTO | Oprasst
Ie4YeHb JIETKOE | cepAue TOHKHH OTI. TOJICTBINA OTH.
KHIIEY-Ka KHIIEeY-Ka
benas mpimb Nel €AMHUYHbIE - - OOMIIBHBIN pocT | -
KOJIOHHUH
Benast mpitirp Ne2 €IMHUYHBIC - - YMEPEHHBIA POCT | €AUHUYHBIE
KOJIOHUHU KOJIOHUH
Benast mpimip Ne3 €JUHUYHbIE - - OOMIIBHBIN YMEPEHHBIN
KOJIOHUH poct poct
Bbenast mpims Ned YMEPECHHBII - €IMHUYHBIE | XOPOIUMH pocT YMEPEHHBIN
poct KOJIOHHU poct
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Benas mpIb Ne5 CIMHUYHEIC - SJMHUYHBIC | OOWJIBHBIN POCT | €IMHUYHBIC
KOJIOHUH KOJIOHUH KOJIOHUH

Benas mplib Neb €JIMHUYHbIC - - OOWIIBHEIN pOCT | OOHMIIBHBIN pOCT
KOJIOHUH

Benas mpib Ne7 CIMHUYHEIC - - OOWJIBHBIN POCT | OOMIIBHBIN POCT
KOJIOHUH

Benas mplib Ne8 €JIMHUYHbIC - - OOWIILHBIN pOCT | OOHMIIBHBIN pOCT
KOJIOHUH

Benas mpIb Ne9 CIMHUYHEIC - - OOUJIBHBIN POCT | OOMIIBHBIN POCT
KOJIOHUH

Benas mpip Nel0 | enuHUYHBIC - - OOWIIBHBIN pOCT | OOHMIIBHBIN poCT
KOJIOHUH

VY KHBOTHBIX, 3apakeHHBIX S. typhimurium 371, canbMOHEIBI OOUIBHO BBICEBAINCH M3
MIEYCHU W TOHKOTO OT/ICJIOB KHIIICYHHUKA, B BHJE CAMHUYHBIX KOJOHUH - U3 CEpAIa, JETKOro u
TOJICTOTO OT/eIa kuieuynuka (Tadmuma 2).

Tabnuua 2 - Pe3ynbrarsl 6aKTEpPHOIOTHYECKOT0 HCCIIEJOBAHMS ATOJIOTHYECKOT0 MaTepraa oT
0eJIbIX MBIIIEH KOHTPOJILHOM IPyIIbL, 3apaskeHHbIX S. typhimurium 371

Howmep xuBotHoro | Opransl
MEYECHb JIETKOE cepaue TOHKHUH OTA. | TOJCTBIN
KHIIIeY-Ka OTI.
KHUIICYHUKA
Benas mpims Nel OOWJIBHBII € IUHUYHBIE YMepeHHbI | OOMIBHBIN € IMHUYHBIE
poct KOJIOHUHU poct poct KOJIOHUU
benas mpimb Ne2 | oOMIbHBII - - YMEpEHHBIH | -
poct pocT
Benas mpie Ne3 OOWMIIBLHBINI € TUHUYHBIE - OOWJIBHBII -
poct KOJIOHUHU poct
Bemnas meis Ned OOWMIIBLHBIN - € IMHUYHBIC XOPOLIXI V-
poct KOJIOHUU pocT
Bbenast mpimbp Ne5 | xopommii poct | - - OOMJIHHBIT -
poct
Benas mbiiib Neb YMEpPEHHBIN - - OOMITBHEII EeIMHUYHbIE
poct pocT KOJIOHUH
benast mpib Ne7 | ymepeHHbIiH - - OOMJIBHBIN €IUHUYHbIE
poct poct KOJIOHUH
Benas mpiib Ne8 YMEpPEHHBIN - - OOMITBHEII EeIMHUYHbIE
poct pocT KOJIOHUH
Benast mpib Ne9 | ymepeHHBIiH - - OOMJIBHBIN €IUHUYHbIE
poct poct KOJIOHUH
Benas mpiibs Nel0Q | ymepeHHbIi - - OOWMITBHEII €IMHUYHBIE
poct poct KOJIOHUH

Ot maBmmx Oenbix Mblmei, 3apakeHHeix P. multocida 216, macrepemisl 0OMIBHO
BBICEBAJIMCh U3 JIETKOTO M CepJlla BCEX UBOTHBIX. V3 MeyeHu, TOHKOro U TOJCTOTO OT/EJIOB
KUIIEYHHUKA [acTepeIlIbl BBICEBAINCH B BUJIE €IUHUYHBIX KOJOHUH y Tpex mblei (Tabmauna 3).
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Ta6JII/ILIa 3- PGSYJ'H:TaTI:I 6aKTepI/IOHOFI/I‘leCKOFO HCCIICA0BAHUA MATOJIOTMYCCKOI0 MaTcpuajia OT

OerBIX MBIIIEH KOHTPOJILHOM IpyIIbl, 3apaxenusix P. multocida 216

Howmep xuBoTHOTO Oprassl
MeYeHb JIETKOE cepare TOHKUH OTHA. | TOJCTBIM OT/I.
KHUIIIEY-Ka KHUIIIEY-Ka
Bemnas mpims Nel - OOWJIBHBII OOWJIBHBII | €UHWYHEBIE €IMHUYHEIE
pocT pocT KOJIOHUH KOJIOHUH
Benast M Ne2 - OOMIIBHBII OOMIIBHBINA | eNMHUYHBIE -
poct pocT KOJIOHUH
Benas mpiib Ne3 €JIMHUYHbIC OOWITEHBIH OOWJIBHBIN | XOPOIIIHiA YMEpEHHBIN
KOJIOHUH poct poct poct poct
Benas mprms Ned eIMHUYHEIC OOMIIBHBII OOMIIBHBINA | - -
KOJIOHUH poct pocT
Bemnas mpie Neb - OOWJIBHBII OOWJIBHBIN | - €IMHUYHEIE
poct poct KOJIOHUU
Bemnast mbibs Neb - OOMIILHBINI OOMIIBHBINA | - -
poct poct
Benas mpimps Ne7 - OOMJIBHBII OOMJIBHBIN | - -
poct poct
Benast mbimbs Ne8 - OOMIIbHBIN OOMIIBHBINA | - -
poct poct
Benas mpimbs Ne9 - OOMJIBHBII OOMJIBHBIN | - -
poct poct
Bemnast mprs Nel0 - OOMIILHBINI OOMIIBHBINA | - -
poct poct

B pesynbTare mpoBeAEHHBIX MCCIIEA0BAaHUM YCTaHOBIJIEHA BBICOKas MpOQHUIAKTHUECKas U
TepaneBTHYECKask YPPEKTUBHOCTh MPOOMOTHKA KaK B COYECTAHHHM C aHTUOWTHUKOM, Tak U 0e3
Hero. OTmeuanach €ro aHTHOaKTepualibHas AKTUBHOCTh HE TOJBKO I10 OTHOIIEHUIO K
BO30YIUTENSIM KUIIEUHbIX MHPEKIUN (3IIEepUXUsiM, CaJIbMOHEIIaM), HO U OCTPBIX CENTHYECKUX
UHOEKIHH (reMopparuueckoi CenTULEMUH — nacTepesui€s). Y *HUBOTHBIX BCEX OMBITHBIX TPYIIIL,
€XEIHEBHO 3 pa3a MOJIyYaBIIMX MPOOUOTHK, HAOIIOAAIOCH YJY4YIIEHHE OOIIEero COCTOSHUS,
OTCYTCTBUE JHWapeu, yJydllleHHe amnmeTuTa, npubaBieHue B Bece (0T 5 g0 8 T), 4TO
CBUJIETENLCTBYET 00 aKTUBHM3AlMM OOMEHHBIX IpOlLleCCOB y HUX. bonblie apyrux B Bece
npubaBuau Oenble MBIIM MATOW ONbBITHOM Tpynnbl (oT 5 go 10 1), anmutenbHOe BpeMs
NoJiyyaBlIne NPoOUOTHK (24 THS).

[IpumeHenne mnpoOMOTHKA JUIs JIedeHHs OedbIX MbIIIed MO3BONIMIO Ha 3-i  JieHb
CIpPaBUTHCS ¢ KHUIIEYHOM MHGpeKkuued u nacrepemnézom. Habmonanocs Oosee erkoe teueHue
3a00J€eBaHUN TpPH TNPUMEHEHHUH NPOOMOTHKA IO CPaBHEHHUIO C HCHOJIb30BAHUEM TOJBKO
AHTHUOMOTHKA.

JlnuTenpHOE CKapMIIMBAHUE OMBITHBIM OCNIBIM MBIIIaM MPOOMOTHKA IPEJOXPaHsAET UX OT
3a0oyieBaHusl KOJNMOAKTEPHO30M, CaJbMOHEIUIE30M U macTepeié3oM. Y OelbIX MbIIIeH,
MOJyYaBIIUX NMPOOHOTHK O€3 mepephiBa OMH pa3 B CyTKU B TeueHue 10 qHel 1o 3apakeHus u 3
pa3a B CyTKH B TeueHue 14 nHel mocie 3apaxeHus, auapes He HaOmonanack. OTMeyanoch
HE3HAUUTENIbHOE YXY/IIEHHE OOILIero COCTOSIHUS KMBOTHBIX TOJBKO B TE€UYEHHUE IMEPBBIX JBYX
cyrok. Ha TpeTtbu cyTku mocie 3apa’keHusi BCe KMBOTHBIE BBI3JIOPABIUBAIM, HOPMAIU30BAJICS
amrneTuT, CHMIITOMBI 3a00JIeBaHUS OTCYTCTBOBAJIH.

[Tpu GakTepuoIOrHYecKOM HccaeoBaHuU (hekalnii OeNbIX MbIIIeH 3-X OMBITHBIX TPYI,
MOJYYaBIIUX MPOOHOTHK, 3apa)karollue KyJIbTYpbl (SLIEPUXUHU, CaIbMOHEIUIBI M MacTepesibl)
BBIJIETISUIMCH TOJIBKO B TEUEHHE TPeX CYTOK mocie 3apaxeHus. HaunHas ¢ 3-X cyTOK, maTOreHsbl
BBICEBAIMCh B BHJE EJUHUYHBIX KOJIOHUH, 3aTeM BblAETCHHE HUX U3 (examuii MpImei
npekpamanock. KpaTkoBpeMeHHOe BbIEICHHE KYyIbTyp M3 (eKaauil 3apak€HHBIX OesbIX
MBIIIEH CBUJETENLCTBYET O BBICOKOW TepameBTUYecKOM 3(@ekTuBHOCTH MPOOHOTHKA,
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MOJABJIAIONIETO TIEPCUCTEHIINI0 MUKPOOPTaHU3MOB B TOHKOM U TOJICTOM OTJeNlaX KUIIEYHHKA, C
COKpAIICHHEM CPOKOB SJTUMUHAIIMK BO30YAUTENEeH HHPEKIHMA 10 3-4 CYTOK.

3akiaro4eHue

Pe3ynbrarhl NpOBEAEHHOrO OMNBITa Ha O€NbIX MbIIIaX [O3BOJISIIOT PEKOMEHI0BATh
npoOUOTHK 711 TPOPHIAKTUKY U 3(P(PEKTUBHOTO JICUCHHUSI KUIICYHBIX U OCTPBIX CENTUYECKUX
MH(pEKIHUN y CeTbCKOXO03SIMCTBEHHBIX KUBOTHBIX KaK B COUYETAaHUHM C aHTUOMOTUKOM, Tak U 0e3
Hero. [IpuMeHeHne NpoOHOTHKA C JIe4eOHOH M MPOPUIAKTHUECKOW UENbI0 TMPEeIOTBPATHUT
Bbl/IeJIeHHE BO30yauTENeH MHPEKIMOHHBIX 3a00I€BaHNi BO BHELITHIOKO CPey, UTO 00YCIOBICHO
KPaTKOBPEMEHHON MEepCUCTEHIMel MUKpPOOPraHU3MOB B OpraHu3Me OOJbHBIX KHUBOTHBIX.
[IpumeHeHne MpPOOMOTHKA B BETEPUHAPHOW IMPAKTHKE MO3BOJHUT IOBBICUTH PE3UCTEHTHOCTH
OpraHu3Ma KHUBOTHBIX, CHU3UThH 3a00JIeBA€MOCTh MOJIOJIHAKA KUIICUHBIMH M PECIIUPATOPHBIMU
UHQEKIIMOHHBIMU OOJIE3HSIMHM, YIYYLIUTh 3KOJOTMUYECKYI0 CHTYAlMIO B XO3SIICTBE BCIIEACTBUE
KPaTKOBPEMEHHOTO BBIICJICHUS MHUKPOOPraHM3MOB BO BHEUIHIOIO Cpely, IpeloTBPAaTUTh
3apakeHHUe 3I0POBBIX KUBOTHBIX U 00CEMEHEHHOCTh OKPY)KAIOLIECH CPEIbl.

Hcnonp3oBanue npoOHOTHKA Ui MPOPUIAKTUKY U JIeueHUs] HHPEKINOHHBIX 3a001eBaHMi
CENIbCKOXO3SHCTBEHHBIX JKMBOTHBIX CHHU3UT WX JICUCHHE AHTUOMOTHKAMH, YTO TIO3BOJHT
NpeloTBpaTuTh  (QopMHpOBaHHE  CYOKIMHUYECKMX, JIATEHTHBIX ¢GopM  HHEKIH U
0aKTepHOHOCHUTEIIbCTBA.
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H.H. TABPMJIOBA', 1.A. PATHUKOBA®, A.B. ATUMBETOBA?, C.3. OPA3BIMBET?,
JLA. KOIIEJIEBA®, P. K. KATITATAI', O.A. BEJINKOBA®, B.I'. MEJIbHUKOB?
! «(MHKpOBHONOTHSI HKOHE BUPYCOTIOTHS FRUTBIMH-OHIIpicTiK opTamsrsn KIIIC,
Anmartsl, Kazakcran
2M;;CIcey ATHIEMHOJIOTHS XKOHE MUKPOOHUOJIOTHS FHUTBIMU-3EPTTEY HHCTUTYTHI
I'.H. IN'abpuueBckuii ateinaarel, Mockey, Peceii

AK TBIIIKAHJAP TOXIPUBECIH/JE ITACTEPEJIJIE3, CAJIBMOHEJVIE3I'E
KAPCBI, KOJIMBAKTEPUO3/bl EMJIEY 7KOHE AJI/IbIH-AJIY KE3IHJE
TAFAUBIHJAJIFAH IPOBUOTUKTIH TUIMAIJITTH 3EPTTEY

Tyiiin

bizben anTHOMOTHKTEpre TO3IMI, OpyIeIie3 KO3ABIPFBIIITAPhIHA JKOHE iMIeK WH(EKIHsuIapbiHa
JKOFapbl aHTArOHMCTIK OeNceHAlmiri O6ap Opyuemtesal emzey jkoHe amibiH any yurs Lactobacillus
plantarum14x/19+Lactobacillus plantarum 14x/87+Lactobacillus  brevis Bb-3/43 cyT KBIIIKBLIEI
OaKTepHsUIapBIHBIH KaybIMIACTHIFbI TAHJAIBIH/IBI.

ANIBIH anmy JKOHEe eMzey MakcaThlHaa npoOHoTuKTI Koimadny B. melitensis 16M  sxorapbr
BUPYJICHTTI IITAMMBIMEH TKipHOe Ky3iH/Ae KYKTHIPFaH THIIIKAHIAPABIH KYKTBIPY UHICKCIH KOHE 1MIKi
ar3aapbIHBIH TYKBIMJaHY KapPKBIHABUIBIFBIH €0Yip TOMEH/ICTETiHI aHBIKTAJIIb.

Ocwl 3epTTeynepaiH MakcaThl illek WH(peKnusIapbiHa (KOTUOAKTEepHO3, CAIIbMOHEIUIE3) KOHE
TeMOPparusiblK  CEeNTUlleMUsiFa (TacTepeiuie3) KaThICThl TaFalbIHAAIFaH MPOOUOTHUKTIH — eMJIiK-
MPO(UIAKTUKAIBIK THIMIIUTITIH 3KCTICPUMEHTTIK JKOJIMEH JKYKTBIPFaH aK THIIKaHIap/1a 3epTTey OOJIIbI.

JKyprizinren 3eprreynep HOTIKECiHAE ImeK WHOEKIWATAPBIHBIH JKOHE IacTeperuie3 iy
KO3ABIPFBINTAPbIHA KATBICTBI AQHTUOMOTHKIIEH Oipre Je, OHCBhI3 Ja TPOOHOTHKTIH KOFaphl
OpOQUIAKTHKATBIK JKOHE eMJIK THIMAUII aHBIKTANAbl. bynl TpoOMOTHKTI aybLImapyamibUIbIK
JKaHyaplapblHAAFbl iMIeK JKOHE OTKIp CEeNTHUKAJIBIK WH()EKIVSIIApAbH alAbIH-aly JKOHE THIMII eMaey
YIIiH YCBIHYFa MYMKIHIIK Oepeni.BeTepnHapusIblK MpakTHKaga MPOOMOTHKTI KONJaHy KaHyapiap
OpraHU3MiHIH TO3IMIUIITIH apTTBIPYFa, JKac KaHyaplapAblH IMIEK >KOHE PECHUPATOPIBIK IKYKIAIbI
aypyJapMeH CBHIPKAaTTaHybIH TOMEHJETYTe, MUKPOOPTaHM3MIECP/IiH CBHIPTKBI OpTara KbICKA YaKbIT OOyl
caljlapblHaH  [IAPyalIbUIBIKTaFbl  DKOJIOTHSUIBIK — JKaFmaibl  JKaKcapTyFa, cay IKaHyapJapIblH
JKYKTHIPBUTYBIHBIH JKOHE KOpIIaFaH OPTaHBIH JIACTAHYBIHBIH JIJIBIH alTyFa MYMKIH/IIK Oepeti.

TennepaiH >KyKnaibsl aypyJapblHbIH alIbIH ally JKoHE eMJiey YLIIH TPOOHOTHKTI mHaijganaHy
JKaHyaplap/bl aHTHOMOTHKTEPMEH eMACYAl a3alTaapl, Oyi WH()EKIHUSHBIH CyOKITMHUKAIBIK, JATCHTTI
TYPJIEPiHiH KoHE OaKTepHs TachIMaJIayIBUILIKTHIH KAIBINITACYbIHA KO OepMEH/Ii.

KinTTi ce3mep: cyT KBIIKBUIBI OakTepUsuIapbl, MPOOWOTHUKTEP, aHTAaroHW3M, Opylesues, imex
YKOHE CENTUKAIBIK HHPEKIUSIIAP, aJIIbIH ally, eMIeY.
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Summary
An association of lactic acid bacteria Lactobacillus plantarum 14d / 19 + Lactobacillus plantarum
14d / 87 + Lactobacillus brevis B-3/43 was selected for the treatment and prevention of brucellosis,
which is resistant to the antibiotics used, with high antagonistic activity against pathogens of brucellosis
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and intestinal infections. It has been established that the use of a probiotic for prophylactic and
therapeutic purposes significantly reduces the infection index and the intensity of contamination of the
internal organs of mice experimentally infected with a highly virulent strain of brucella B. melitensis
16M.

The aim of these studies was to study the therapeutic and prophylactic efficacy of the developed
probiotic against intestinal infections (colibacillosis, salmonellosis) and hemorrhagic septicemia
(pasteurellosis) on experimentally infected white mice.

As a result of the studies, a high prophylactic and therapeutic efficacy of the probiotic was
established both in combination with an antibiotic and without it in relation to causative agents of
intestinal infections and pasteurellosis. This allows us to recommend a probiotic for the prevention and
effective treatment of intestinal and acute septic infections in farm animals. The use of a probiotic in
veterinary practice will increase the resistance of the animal body, reduce the incidence of intestinal and
respiratory infectious diseases in young animals, improve the ecological situation in the farm due to the
short-term release of microorganisms into the external environment, and prevent contamination of healthy
animals and contamination of the environment.

The use of a probiotic for the prevention and treatment of infectious diseases of will reduce the
treatment of animals with antibiotics, which will prevent the formation of subclinical, latent forms of
infection and bacterial carriage.

Key words: lactic acid bacteria, probiotic, antagonism, brucellosis, intestinal and septic infections,
prevention, treatment.

According to the World Health Organization, more than half a million people a year are
diagnosed with brucellosis in 100 countries of the world [1].

A person at any age is susceptible to illness. In most cases, people become infected from
domestic sick animals through the use of meat and dairy products or through contact with them
(care, feeding, slaughter, etc.). This determines the prevalence of brucellosis throughout the
world, and especially in countries where animal husbandry is developed [2].

Most cases of the disease remain unrecognized due to the difficulties of differential
diagnosis, negative results of specific serological reactions in the chronic stage of the disease [3].
Evolution of the clinical picture of brucellosis is observed, associated with a change in the
biological properties of the pathogen, re-infection, especially of rural residents, as well as an
increase in the incidence of this infection in persons not professionally associated with
agriculture [4,5].

In Kazakhstan, the priority source of human infection with brucellosis is small cattle (in
77% of cases), in 22% of cases - cattle and other animal species account for about 1% [6, 7].

Brucellosis treatment is complex, complex and long-term. The main treatment for
brucellosis is etiotropic antibiotic therapy. In parallel with this, patients are prescribed non-
steroidal anti-inflammatory, antihistamines, B vitamins, physiotherapy. Prevention and control of
brucellosis should be based on a complex of veterinary-sanitary and medical-sanitary measures
aimed at reducing and eliminating the incidence of brucellosis in farm animals [8].

One of the ways to increase the effectiveness of the fight against brucellosis in animals and
humans can be the use of lactic acid bacteria, which have a high antagonistic activity against the
causative agents of this disease. They have a therapeutic and prophylactic effect not only due to
antimicrobial activity, but also due to the activation of the immune system. When creating a
probiotic for the prevention and complex therapy of brucellosis, it is necessary to use strains of
lactic acid bacteria that have antagonistic activity not only against pathogens of brucellosis, but
also against a wide range of pathogenic and opportunistic microorganisms, including intestinal
microorganisms, as well as resistance to medicinal drugs. The use of such a probiotic will reduce
the risk of animal diseases with brucellosis, prevent their weakening of immunity, possible
infectious complications, intestinal dysbiosis, and increase the effectiveness of complex therapy
for brucellosis.

In connection with the above, we have selected an association of lactic acid bacteria
Lactobacillus plantarum 14d / 19 + Lactobacillus plantarum 14d / 87 + Lactobacillus brevis B-
3/43, which is resistant to the antibiotics used, with high antagonistic activity to pathogens of
brucellosis and intestinal antagonisms individual strains. Due to their resistance to antibiotics,
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the selected strains of lactic acid bacteria can be used in the complex therapy of brucellosis
together with antibiotics gentamicin, streptomycin and co-trimoxazole. It has been established
that the use of a probiotic for prophylactic and therapeutic purposes significantly reduces the
infection index and the intensity of contamination of the internal organs of mice experimentally
infected with a highly virulent strain of brucella B. melitensis 16M. The greatest therapeutic
effect was revealed with the combined use of an antibiotic with a probiotic for 10 days. In this
group of animals, after the end of treatment, no internal organs infected with Brucella were
detected [9].

The aim of these studies was to study the therapeutic and prophylactic efficacy of the
developed probiotic against intestinal infections (colibacillosis, salmonellosis) and hemorrhagic
septicemia (pasteurellosis) on experimentally infected white mice.

Objects and methods of research

The object of research was the developed association of strains of lactic acid bacteria taken
for research from the working collection of the laboratory of microbial preparations, intended for
the prevention and treatment of brucellosis. The strains were isolated from healthy people and
animals and selected for antagonistic activity against enteropathogenic bacteria and brucella.

Cultivation of lactic acid bacteria and their associations was carried out in a liquid nutrient
medium MRS at a temperature of 35-37 ° C for 24 hours.

The experiment involved 150 clinically healthy outbred white mice of the same age (3
months) weighing 16-18 g. After quarantine for testing the probiotic with test cultures of
Escherichia coli 25922, Salmonella typhimurium 371, Pasteurella multocida 216, 5 experimental
groups of 10 mice in each - only 15 groups. The first group of white mice was the control, 4
groups were experimental. According to the experimental scheme, 12 experimental groups of
white mice (4 groups for each strain) before infection with test cultures received nothing but
food and water, each 5th group received per os probiotic 1 time a day 15 minutes before feeding
in within 10 days before infection at a dose of 5%, to the feed weight per animal when infected
with colibacillosis and salmonellosis, at a dose of 8% to the feed weight when infected with
pasteurellosis.

Then, mice of all experimental and control groups were inoculated subcutaneously in the
back region of LD50 by washing daily agar cultures of test strains E. coli 25922, S. typhimurium
371, P. multocida 216. Before infection of animals, test strains were checked for typical cultural
and morphological properties and purity.

In 24 hours after infection, the animals were treated according to the following scheme:

group 1- control. White mice after infection with pathogens of bacterial infections did not
receive treatment;

group 2 - white mice were given per os probiotic 8% by weight of food 3 times a day for
colibacillosis and salmonellosis, 10% by weight of food 3 times a day with pasteurellosis;

group 3 - white mice received once a day the antibiotic ceftriaxone acting on all pathogens
intramuscularly in a dose of 0.1 cm3 into the soft tissue in the area of the hind paw until
recovery;

group 4 - white mice received the antibiotic ceftriaxone in the same dose and additionally a
probiotic per os, 8% to the feed weight 3 times a day for colibacillosis and salmonellosis, 10% of
the feed weight, 3 times a day for pasteurellosis;

group 5 - white mice continued to receive probiotic 8% by weight of food 3 times a day for
colibacillosis and salmonellosis, 10% by weight of food 3 times a day with pasteurellosis.

The experiments were repeated three times. For mathematical processing of the results, we
used standard methods for finding the mean values and their mean errors [10].

The laboratory mice of the experimental groups were observed for 14 days. During the
experiment, the effect of the tested probiotic on the general condition of white mice
experimentally infected with pathogenic cultures was established (severity, duration of the
disease, recovery time of animals).
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The animals were weighed 7 days after infection and at the end of the experiment after 14
days. The dead white mice were dissected and a postmortem examination of the internal organs
was carried out, from which cultures were made on liquid and solid nutrient media (Nutrient
Broth and Meat Pepton Agar).

Experimental mice were slaughtered after 14 days. The corpses of white mice were opened
in sterile boxing conditions, pathological changes in internal organs were examined, pieces of
liver, heart, lung, small and large intestine were taken into sterile Petri dishes for bacteriological
examination. Inoculations on NB, MPA were cultivated for 24 hours in a thermostat at 37 °C,
then they were examined visually, and the cultural properties of microorganisms were assessed.
Smears were made from daily agar cultures, stained according to Gram, and microscopy was
performed.

Research results and their discussion

White mice of the control group infected with E. coli 25922 died on the 5th day after
infection, S. typhimurium 371 - on days 3-4, P. multocida 216 - on the 2nd day after infection.
Autopsy of the dead animals showed pathological changes in the internal organs characteristic of
these diseases.

The results of bacteriological examination of pathological material from white mice of the
control group infected with E. coli 25922 showed that the infecting culture of Escherichia was
abundantly sown from the small and large parts of the intestine, and in the form of single
colonies - from the liver of all mice, from the heart - in the form of single colonies in two
animals (Table 1).

Table 1 - Results of bacteriological examination of pathological material from white mice of the
control group infected with E. coli 25922

Animal number Organs
liver lung | heart thin section thick section
intestines intestines
White mouse Nel | single colonies | - - abundant growth | -
White mouse Ne2 | single colonies | - - moderate single colonies
growth
White mouse Ne3 | single colonies | - - abundant growth | moderate
growth
White mouse Ne4 | moderate - single colonies | good growth moderate
growth growth
White mouse Ne5 | single colonies | - single colonies | abundant growth | single colonies
White mouse Ne6 | single colonies | - - abundant growth | abundant growth
White mouse Ne7 | single colonies | - - abundant growth | abundant growth
White mouse Ne8 | single colonies | - - abundant growth | abundant growth
White mouse Ne9 | single colonies | - - abundant growth | abundant growth
White mouse Nel0 | single colonies | - - abundant growth | abundant growth

In animals infected with S. typhimurium 371, Salmonella was abundantly sown from the
liver and small intestine, in the form of single colonies from the heart, lung and large intestine

(Table 2).
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Table 2 - The results of bacteriological examination of pathological material from white mice of the
control group infected with S. typhimurium 371

Animal number Organs
liver liver lung heart thin section
intestines
White mouse Nel | abundant growth | single moderate abundant | single colonies
colonies growth growth
White mouse Ne2 | abundant growth | - - moderate | -
growth
White mouse Ne3 | abundant growth | single - abundant | -
colonies growth
White mouse Ne4 | abundant growth | - single good V-
colonies growth
White mouse Ne5 | good growth - - abundant | -
growth
White mouse Ne6 | moderate growth | - - abundant | single colonies
growth
White mouse Ne7 | moderate growth | - - abundant | single colonies
growth
White mouse Ne8 | moderate growth | - - abundant | single colonies
growth
White mouse Ne9 | moderate growth | - - abundant | single colonies
growth
White mouse Nel0 | moderate growth | - - abundant | single colonies
growth

From dead white mice infected with P. multocida 216, pasteurella was sown abundantly
from the lungs and hearts of all animals. Pasteurella was inoculated from the liver, small and
large intestine, in the form of single colonies in three mice (Table 3).

Table 3 - The results of bacteriological examination of pathological material from white mice of the
control group infected with P. multocida 216

Animal number Organs
liver liver lung heart thin section
intestines
White mouse Nel - abundant abundant single single colonies
growth growth colonies
White mouse Ne2 - abundant abundant single -
growth growth colonies
White mouse Ne3 single abundant abundant good growth | moderate
colonies growth growth growth
White mouse Ne4 single abundant abundant - -
colonies growth growth
White mouse Neb - abundant abundant - single colonies
growth growth
White mouse Ne6 - abundant abundant - -
growth growth
White mouse Ne7 - abundant abundant - -
growth growth
White mouse Ne8 - abundant abundant - -
growth growth
White mouse Ne9 - abundant abundant - -
growth growth
White mouse Nel0 - abundant abundant - -
growth growth
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As a result of the studies, a high preventive and therapeutic efficacy of the probiotic was
established both in combination with an antibitic and without it. Its antibacterial activity was
noted not only against pathogens of intestinal infections (Escherichia, Salmonella), but also acute
septic infections (hemorrhagic septicemia - pasteurellosis). In animals of all experimental
groups, who received the probiotic 3 times daily, there was an improvement in the general
condition, absence of diarrhea, improved appetite, weight gain (from 5 to 8 g), which indicates
the activation of metabolic processes in them. White mice of the fifth experimental group gained
more weight than others (from 5 to 10 g), which received the probiotic for a long time (24 days).

The use of the probiotic for the treatment of white mice made it possible to cope with
intestinal infection and pasteurellosis on the 3rd day. An easier course of disease was observed
with the use of the probiotic compared with the use of the antibiotic alone.

Long-term feeding of experienced white mice with probiotic protects them from
colibacillosis, salmonellosis and pasteurellosis. Diarrhea was not observed in white mice that
received the probiotic without interruption once a day for 10 days before infection and 3 times a
day for 14 days after infection. There was a slight deterioration in the general condition of the
animals only during the first two days. On the third day after infection, all animals recovered,
appetite returned to normal, and there were no symptoms of the disease.

In a bacteriological study of the feces of white mice of 3 experimental groups, treated with
probiotic, infecting cultures (Escherichia, Salmonella and Pasteurella) were excreted only within
three days after infection. Starting from the 3rd day, pathogens were sown in the form of single
colonies, then their isolation from the feces of mice stopped. The short-term isolation of cultures
from the feces of infected white mice indicates a high therapeutic efficacy of the probiotic,
which suppresses the persistence of microorganisms in the small and large intestine, with a
reduction in the elimination time of infectious agents to 3-4 days.

Conclusion

The results of the experiment carried out on white mice make it possible to recommend a
probiotic for the prevention and effective treatment of intestinal and acute septic infections in
farm animals, both in combination with an antibiotic and without it. The use of a probiotic for
therapeutic and prophylactic purposes will prevent the release of pathogens of infectious diseases
into the external environment, which is due to the short-term persistence of microorganisms in
the body of sick animals. The use of a probiotic in veterinary practice will increase the resistance
of the animal body, reduce the incidence of intestinal and respiratory infectious diseases in
young animals, improve the ecological situation in the farm due to the short-term release of
microorganisms into the external environment, and prevent contamination of healthy animals
and contamination of the environment.

The use of a probiotic for the prevention and treatment of infectious diseases will reduce
the treatment of animals with antibiotics, which will prevent the formation of subclinical, latent
forms of infection and bacterial carriage.
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INPABUJIA
W3JIaHus )KypHaja
«MHUKPOBHNOJIOI'US ’KOHE BUPYCOJIOI'US»

XKypnan nmyOnukyer cratbu (pyHIaMEHTAIBHOTO U MPHUKIAJHOTO XapakTepa. Marepuanbl
JIOJDKHBI  OTpaXkaTb pe3yJbTaThl HAYYHBIX HCCIEAOBAaHMM M IPAKTUYECKUX JOCTHKEHUHA B
001aCTH MUKPOOUOJIOTHH, BUPYCOJIOTUH, OMOTEXHOJIOTHH U KOJIOTHH.

ITnara 3a myOnukaruio crareil He B3uMaeTcs.

IpencraBieHHble U OMYyOIMKOBAHKMS MaTEPHAIbl JODKHBI YIOBICTBOPSATH CIICTYFOIIHM
TpeOOBAHUSM:

CozmepkaTh pe3y/bTaThl OPUTHHAIBHBIX HAYYHBIX HCCIAEAOBAHHN II0 aAKTyalbHBIM
npobiieMaM B 001aCTH MHKPOOHOJIOTHH, BUPYCOJIOIHH, OHOTEXHOJIOTHH W 3KOJOTHH, paHee He
OIyOJIMKOBaHHBIE ¥ HE MPeIHa3HAYEHHbIE K MTyOIMKAIMH B IPYTHX H3IaHHSIX.

Bce crartey MpUHUMAKOTCS M IyOJMKYIOTCSA OAHOBPEMEHHO Ha JIBYX s3bIKAaX (Ka3axCKOM H
AQHIIMICKOM, WIIM PYCCKOM U aHTJIMHCKOM).

CraThy IPUHUMAIOTCA B 31IeKTpoHHOM BHIe (imv-journal.kz@list.ru), (imv_rk@list.ru)

IPH YCIOBUH, YTO OHHU O()OPMIICHBI 10 TIPABHIIAM.

1. DnexTpoHHOE MUCHMO JOJIKHO COJIEPKATh!

— Marepuansl crathi ((aiiny co cTaTbell NmpHcBaMBaeTcss UMs 10 (aMHIUM IEpBOrO
aBTOpA).

— Cenenust 00 aBTOpax ((pamMumims, UMsi, OTYECTBO, yU€Has CTENCHb, 3BaHUE, JOJDKHOCTD,
MeCTO pabOThI, KOHTAKTHBIC Tele(OHbI, AEKTPOHHBIE aapeca (e-mail), uneHTH(UuKaInOHHbIH
Homep (ORCID).

— OTCKaHMPOBAHHOE CONIPOBOAUTENILHOE TUCHMO.

— OTCKaHMPOBAHHOE KCIIEPTHOE 3aKJIIOYEHHE O BO3MOXKHOCTH MyOIMKallMd MaTepHalloB
B OTKPBITOM IEYaTH.

— OTCKaHMPOBAHHYIO PELEH3UI0 BEAYIIETO CHEelHaTucTa B 00JACTH HUCCIIEIOBAHUM,
OCBEIllaeMBbIX B paboTe.

2. CtaThs JOJHKHA COJICPIKATD:

— MPHTHU — mexrocynapcTBeHHbIH pyOpuKaTOp HaAyYHO-TEXHUYECKOH HH(popMauu

— ®aMuIuu aBTOPOB  CTaThbU (IPONUCHBIMU ~ OyKBaMM, WHUIMAIbBI CIEAYIOT Mepen
bamunueir);

- Ha3Banue opranuszanmu, B KOTOPOW OblIa BBINOJHEHAa paboTa U Topoj (CTPOYHBIMU
OyKBamu);

- HazBanwue cratbu (IpOMMCHBIMU OYKBaMH MOTYXKUPHBIM IIPUPTOM);

— AHHOTalus (B Ha4aje CTaTby Nepel OCHOBHBIM TEKCTOM);

- KiroueBsie cioBa (He 6osee 7);

— BBenenue (6e3 3arosnoBka), B KOTOPOM KpaTKO H3JIaraeTcsl aKTyaJbHOCTh M HOBH3HA
paccMaTpuBaeMoro BOIPOCa;

— OCHOBHOM TEKCT (BKJIIOYaeT MaTepHalibl M METOJbl, PE3ylbTaThl U OOCYXKACHUE,
3aKIII0UEHUE, cofiepkKalliee KpaTkoe N3JI0KEHNE OCHOBHBIX Pe3yJIbTaToB padoThl);

— Cnmcok nutepatypsl (ogopmisieTcs ¢ yKazaHueM (GaMUIMM M HHUIUAJIOB aBTOPA,
MOJTHOTO HAa3BaHUS KHUTHU (CTAaTbM), MECTa M3JaHUs, Ha3BaHMs XypHaja (rojma, TomMa, HOMepa,
CTpPaHHUIIBI).

3. Pa3mep omHO# cTaThy HE NODKEH MPEBBINIATH 5-7 MAIIMHOMWCHBIX CTpaHMIl (CTaThU
0030pHOTO XapakTepa — 70 15 cTp.), BKIItoYasi aHHOTAIUIO, TAOJIHUIIbI, PUCYHKH, CTIMUCOK JIUTEPATYPHI.
B ToM ke daiine crnemyer TpeACTaBIATh PE3OME Ha TpeX s3bIKax (Ka3aXxCKOM, PYCCKOM U
AHTJIMICKOM).
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4. Crarps nomkHa ObITh HaOpaHa Ha kKommbloTepe B pemakrope Word 2003, mpudTom
Times New Roman 12 nit, ¢ mpoGenom Mexay CTpok 1 KOMITbIOTEpHBINA HHTEPBA, OISl — BEpXHEE U
HIWKHee 2 cM, JeBoe 3 cm, mpaBoe 1,5 cm. KomudecTBo puCyHKOB — He OoJiee TSATH. AHHOTAIHS,
TaOJIULIBl, PUCYHKH, CIIUCOK JUTepaTypbl — 11 nT yepe3 1 xommbrorepHbIii MHTEpBal. CChUIKM Ha
JUTEpaTypHble UCTOYHUKU JA0TCA IH(paMu B IPSAMBIX CKOOKaxX MO Mepe YIOMUHAHUS U JIOJHKHBI
ObITh WICHTUYHBIMH Ha JABYX s3bIKax. Heo0X0AMMO TIIATENBbHO CJHEIUTh 32 TOYHBIM
COOTBETCTBUEM O00O3HAYEHWIl B TEKCTe M Ha Ta0nMLax, puUcyHkax u nap. llpum uznoxenuu
9KCIIEPUMEHTAILHOTO MaTepHajia JOoJDKHA OBbITh HCIOJNb30BaHA MEXAyHapoAHAs CHUCTEMa
equnun (CH).

5. Tlocne craTtbu Ha AHTJIMHACKOM S3bIKE MPUBOIMTCS CIHMCOK JIMTEPATyphl B POMAHCKOM
andasure (References) ms SCOPUS u npyrux BA3 JIAHHBIX mosHOCTBIO OTIEIBHBIM OJIOKOM,
HOBTOPSISL CIIMCOK JIUTEPATYPhl K PYCCKOS3BIMHON YacTH, HE3aBUCHMO OT TOTO, UMEIOTCS HJTH HET B
HEM MHOCTpaHHbIE MCTOYHUKHU. ECiM B CHHCKe €CcTh CChUIKM Ha MHOCTPAaHHBIE MyOJIMKAIUM, OHU
MIOJTHOCTBIO TIOBTOPSIFOTCS B CITUCKE, TOTOBSIIIIEMCSI B POMaHCKOM anaBuTe (JIATHHHLIA).

B References He ucnonb3yroTcs pa3zfenuTenbHble 3Haku («//» U «»). Ha3BaHue ucrouHuka
Y BBIXOJTHBIC JTAHHBIE OTMEIISIOTCS OT aBTOPOB THIIOM IIPH(TA, Yalie BCEro KypCUBOM, TOYKOH HIIH
3aIATOM.

Ha caiite http://www.translit.ru/ moxxHO OecrIaTHO BOCHOJIB30BATHCS IMPOTPAMMOM
TpPaHCIUTEPALIMU PYCCKOTO TEKCTa B JIATHHMILY, MCIIOJB3Yys pa3iuuHble cuctembl. [Iporpamma
OUYCHb IMPOCTast, €¢ JIETKO HMCIIOJNBb30BaTh JUIsl TOTOBBIX CChUIOK. K mpumepy, BBIOpaB BapHaHT
cuctembl bubmmoreku Konrpecca CIHA (LC), momydaemM wuzoOpakeHHe BceX OYKBEHHBIX
COOTBETCTBUI. BecTaisiem B crienuaibHOE 10JIE BECh TEKCT OMOIHOrpad i Ha PYCCKOM SI3BIKE U
Ha)XKMMAaeM KHOIIKY «B TPAHCIUT.

6. Crarbu, He cooTBercTBYIONIME [IpaBuinaM, He MyOIMKYIOTCS M HE BO3BPALIAIOTCS aBTOPY.
Penakuus ocrasiser 3a co00i PpaBo MPOU3BOAUTE COKPALIEHHS U IIPABKU CTATEH.
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