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583 disposal (including 439 — current), of which a large part does not meet veterinary-sanitary requirements, not excluded,
and by this time the possibility of complications of the situation.

Over time, the number of patients on anthrax animals keeps decreasing and from 2008 to 2009 in Ukraine sick animals
were notfound. In 2011, was registered only one case of animal diseases. In 2012, there were only 3 anthrax outbreaks among
animals: in Cherkassy Region (2) and Zaporozhe (1).

During the research (21 years) diseases are not registered in Zhitomir region. At the same time registered 1 case of dis-
ease of 1 animal in the Ternopol region.

The largest number of sick animals per year observed in Volyn (125 animals, 1994), Luhansk (58 animals, 1994), Kher-
son (99 animals, 1999), Odessa (48 animals, 2000), Kyiv (41 animals, 2001).

The largest percentage of the number of sick livestock anthrax animal from the total number of patients (633 animals for
21 years and 3 months) in Ukraine comes from 1994 till 2016 to the Volyn (animals 134) — 21.17 %, Odessa (animals 73) —
11.53, Kherson (75 animals) — 11.85, Luhansk (69 animals) — 10.9, Kyiv (52 animals) area — 8.21 %.

As a percentage ratio of the highest level of the number of cases of anthrax among animals was in Vinnitsa (10.28 %),
Cherkassy (8), Luhansk (7.43) Khmelnitsky (7.43), Volyn (6.9), Odessa 96.86) and Kharkov (6.86 %) areas.

The last case of the anthrax disease in animal was registered 19.03.2016 year in meat sows, which held in a subsidiary
farm village Chuguev Cuguev district of Kharkov region. The experts of the veterinary service removed remains of meat and
fat of a sick animal. 17 persons who contacted and used products were found to medical surveillance. Signs of disease are not
found in them. Previous cases of this territory have been registered in the village of Maspanovo Cuguevskov area in 1998.

Thus, from 1994 to October 2016, the number of cases and the number of sick animals and anthrax, but the threat of an
outbreak of anthrax remains in touch with lots of disposal of animals and improper their content. During 21 years with the
highest percentage of sick animals observed in Volyn (21.17 %) and, as the smallest — in Ternopol (0.16 %), lack of — in vol-
unteering. In our country, epizootic control process for disease anthrax held by immunization of livestock, but this disease is
constantly reminding them in the region.

According to the research, the number of cases of outbreaks of anthrax in recent years, in Ukraine has decreased, but this
is not a sign of decreasing in the future. Epizootic situation of these anthrax cases in different regions of Ukraine make it
possible to predict the possibility of new outbreaks in the territories and to identify areas of high risk. Should be considered
candidates for future outbreaks primarily is Vinnitsa, Cherkassy, Khmelnitsky, Odessa, Kharkov and Kiev region.

In our country control of epizootic disease process on anthrax is made by active immunization of susceptible livestock,
but outbreaks of the disease occur regularly in a particular region.

According to the research, the number of outbreaks of anthrax in recent years in Ukraine has decreased, but this is not a
reduction in the future. Epizootic data anthrax cases in different regions of Ukraine make it possible to predict the possibility
of new outbreaks in these areas and identify areas at risk. It should be considered unsafe for future outbreaks of anthrax first
Vinnytsia, Cherkasy, Khmelnitsky, Odessa, Kharkiv and Kyiv region.

In the future, further research is planned to study these epizootic outbreaks of anthrax in Ukraine and other countries.
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BUSABJIEHHSA TA AHAJII3 IONIMPEHHSA I'EHIB ITOMIPHUX
BAKTEPIO®ATI'IB Y HITAMAX SALMONELLA ENTERICA

HaBezeHo maHi 110/10 BUSBIICHHS TeHIB MOMipHHX GaktepiodariB y monpoBux mramiB Salmonella enterica, uo Oynu Bu-
nineHi mpotsiroM 2014-2016 pokiB y IPOMHUCIOBHX NMTaXOTOCHOAAPCTBAX HA TEPHUTOPii YKpaiHH. A TaKoX y My3eHHUX IITa-
miB Salmonella enterica 3 komekuii HaiioHanpHOTo LEHTPY ITaMiB MiKpoopraHi3miB (Jlep:kaBHHH HAYKOBO-KOHTPOJIbHHIA
iHCTUTYT GioTexHOJOTIT i mTamiB MikpoopraHismis). s mociimkeHHs Oysno o6paHo 3 TeHH, M0 KOAYIOTh (akTOpH MaTo-
IeHHOCTI caJbMOHEI Ta MOXOAATh Bil momipHUX GakTepiodaris 3 poaun Siphoviridae ta Myoviridae. Bysio BcraHoBeHO, 110
rex gipA uasBuuil y 11 % ycix gocmimkyBanux mramis; SOdC1 —y 25 %. I'en SOPE Gyno Busiieno y 70,5 % mramis. Ta-
KO BCTAHOBJICHO, III0 CEpPeJl MOJbOBHX LITAaMIB JIaHi TeHU 3yCTPiYaloThCsl YacTille.

Kuiwouosi cioBa: canpMoHena, reau, 6akrepiogaru, (pakTopu TaTOTeHHOCTI, ITAMH, ITAXH.

IMocTtanoBka mpo6iaemu. 1l{opoky 3axBOPIOBaHICTh Ha CaJbMOHENHO3 3POCTAE, IO TPHU3BOJUTH
JI0 3HAYHUX 30HMTKIB y arpolpoOMHCIOBUX TocmonapcTBax. [lepeBaXKHO 1€ CTOCYEThCS ITaXiBHUITBA,

© Py6aenxo H. M., [leps6in O. M., l'osioBko A. M., Ilinuyk H. I'., 2016.
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OCKLTBKH OCHOBHHM JDKEPENIOM 1HQEKIl € Kypsde M sco, UM Ta siedHl MPOAYKTH, BHACIIIOK YOTO
YaCTIINAIOTh BHUIIAJKH XapUOBHX TOKCHKOIH(EKIIH y Jr0/eH, M0 CIIOKUBAIOTh Taki mpoAykTH [1, 2].
Ha ¢oni 36inbmennas o6cAriB CrioKWBaHHS MPOAYKIIIi MTaXiBHUILITBA MTOCTAE TTUTAHHS MOMIYKY HUIAXiB
e(heKTUBHOTO KOHTPOJIO €Mi300TOJIOTIYHOT CUTYAIli]l 00 CaTbMOHeNs03y. Kimacuanum meTooMm fia-
THOCTHKH CaJbMOHENbO3Y € BHCIB MAaTOJOTIYHOTO Marepialy Ha MOKUBHI CEpEeOBHUINA 3 MOJAIBIINM
BUAUICHHSAM YHCTOI KyJIbTypH 30yIHHKA Ta CEpOJOTiyHUM TUIyBaHHSM [3]. OQHaK 3 METOI0 TPUCKO-
PEHHS OTPUMAaHHS Pe3yabTaTiB Ta MiHIMIi3allii BUTpAT HA JOCIIIKEHHS JAeali JacTille 3aCTOCOBYIOTh
MOJIEKYJIApHO-0i0noriuni Metoan. OIHUM 13 TaKHUX € TMOiMepa3Ha JaHIFoToBa peakiiisi. MeTon € no-
CUTH YYTJIUBHUM Ta JO3BOJISAE BUSBUTH 30yIHUK 32 3HAYHO KOPOTIIWH TEPMiH, HIX 13 3aCTOCYBaHHIM
TPaOUILIHHUX METO/IB TiarHOCTHKH [4].

Takox mosiMepasHa JIaHITIOTOBa PEaKIlisi 3aCTOCOBYETRCS ISl qUdEepeHItiamii Ta BUBYCHHS MOJe-
KYJISIPHUX OCHOB MATOr€HEe3y IUIIXOM JOCHTIPKEHHSIM T'eHiB, SIKi KOAYIOTh (akTopu nmaroreHHocTi. Le
Jla€ MOXKJIMBICTB MTPOaHaIi3yBaTH 3B’530K MK KITiHIYHOIO KapTUHOIO Ta TeHETUYHUMH JIeTepMiHaHTa-
MU (DaKTOPiB TATOT€HHOCTI ¥ canbMoHel. Jlo Toro »k pi3HHIM y KOMOiHAIIi TeHiB MOKe BKa3yBaTH Ha
pi3Hi momyswii 30y AHUKA, 10 HUPKYJIIOIOTh HA OHIN TepUTOPii.

AHaJIi3 ocTaHHiX gocaiKeHb i myOaikauiii. akTopaMu MaToreHHOCTI y CalbMOHEN € OLITKH, TOKCH-
HU, ()epMEHTH Ta iHIII crieru(ivHI peUOBHHH, IO 3a0e3MeUyI0Th KOJIOHI3AIIi0, a/ire3ito, iHBa3ifo Ta Mexa-
Hi3MH TPOTHIT (aroruro3y B KIITHHAX Xa3siHa [5]. ['eHn, mo X KOAYOTh JIOKaTi3YFOTECS Ha XPOMOCO-
Max abo Ha BENMKHX IUIa3Mifax. Sk mpaBuiio, TeHu BipyJEHTHOCTI B3aEMOJIIOTh MiXK cOOOIO 1 MarOTh B3a-
€MHY peryJyisimito. Ale, siK BiJIOMO, TeHOM OakTepiii € Ay>ke MIHIUBHM, TOMY CalbMOHEIH MOXYTh SIK Ha-
OyBaTy HOBI T€HH BipyJIEHTHOCTI, TaK 1 BTpayatH ix [6]. Lle, BiAmoBiqHO, MOKe OyTH IPUIHHOIO 3HIDKSHHS
MAaTOreHHOCTI, a00 HABMAKH — MPU3BOUTH JI0 TIOSIBU HOBMX BUCOKOTIATOTCHHUX TTOTTYJISIIIH.

HaOyTTs reHiB BipyJ€HTHOCTI MOKe OYTH CIPUYMHEHO MOCTIHHOIO IUPKYJSIiclo OakTepii y Ha-
BKOJIMIITHBOMY CEpEOBHUINI. B oMy BHIAJIKy M03aXpOMOCOMHI CIIQJIKOBI €IEMEHTH IepealoThCs
HUISIXOM TaK 3BaHOTO TOPU3OHTANBHOTO TepeHocy reHiB. Llle omaHuUM pkepenoM OoTprUMaHHS HOBHX
T'CHIB, a OTXe, 1 HOBHX BJIACTUBOCTEH € iH(iKyBaHHs OakTepiodaramu.

Baxrepiodaru — 11e Bipycu MiKpOOpTaHi3MiB, fKi iCHYIOTh Y JBOX OCHOBHHX (popmax: JITWYHI Ta
nomipHi. [IpuHIIMTIOBA PI3HMIA MK HAMH TIOJIATAE Yy TOMY, IO TOMIpHI (aru 3/aTHi, 3aJIeKHO Bij
YMOB, J1i3yBaTH OakTepito abo x BOyIOByBaTHCS B ii reHOM i 3MiHIOBaTH ii (peHOTHIOBI BIacTUBOCTI [7].
Haityacrimmii pe3ynbTar iHbiKyBaHHS OakTepiid MOMipHUMH ()araMu — BHECEHHS B I€HOM OakTepii
TeHIB, 110 TOCKJIIOIOTh 1HBAa3WBHI Ta MATOTE€HHI BIACTUBOCTI. THIOBUM MPUKIAIOM IHOTO € iH(DIKY-
BaHHsI canbMoHeN npodarom sopE@. Sk BiqoMo KITFOYOBUM TS iHBa3ii Ta BHXKMBAHHS JIJISI CallbMOHET
BCEpEeIMHI KIITHH € OakTepianbHa cucteMa cekpeliii 0inkiB 3 tumy T3SS1[8]. Bona dakrtuuHo € Me-
XaHI3MOM ISl TPaHCIIOKaIlii OUTKOBUX (paKTOPIB MaTOTEHHOCTI 13 OaKTepialbHOI MUTOILIA3MH y IIUTO-
TUIa3My KIIITHHH Xa3siHa i cKiamaeThes i3 He MeHme Hik 20 OunkiB [8]. ['en sopE, sxuit Bxoauts 1o
T3SS1 i mkepenom sikoro € mpodar sopE@ (Hanexuts 10 poauuau Myoviridae), koaye ogHodMeHHIH
01J10K, KU B3a€EMO/Ii€ 3 aKTHHOBHM LIUTOCKEJICTOM, CIPUYMHSIOUH Horo nepedynoBy. 3a BTpaTu 1bo-
IO reHa CallbMOHENN MOXYTh 3HAYHOK MiPOIO 3MEHIIYBATH CBOIO 1HBa3UBHICTH [9].

Cepen nomipaux (aris, y canbMOHEIN 4acTo 3ycTpivaroThes npodaru pomunan Siphoviridae (Gifsy-1,
Gifsy-2). O6unsa dharu 3xaTHi 10 iHAYyKIii 3a i Y®-BunpomintoBanss ta Mitomituay C [10]. Gifsy-
1 BHOCHTH JT0 TeHOMY OakTepii MOTEHIIiHI TeH! BipyJIEHTHOCTI, OCHOBHHM 3 sIKHX € gipA. Excripecis
OT'0 TeHA BIUIMBAE Ha KOJIOHI3AIII0 TOHKOTO KHUIIEYHHKY CAIbMOHENaMH, a HOro JeJellis MPH3BO-
JITH JIO 3HAYHOI BTPATH BipyJieHTHOCTI Oakrepii [9]. Takuii 3HaYHMI BIJIMB HA BIPYJIEHTHICTH IOSIC-
HIOETBCS THM, 110 32 ekcripecii gipA OakTepii MaroTh 37aTHICTB nepcuctyBaTh y [leiiepoBux Ousimikax
[11, 12]. IMoniOHuMit BIIMB Ha BipyJieHTHICTH OakTepiii mMae npocdar Gifsy-2, skuii € HOocieM reHa
sodC1. OcraHHil{, BUKIMKAIOYH CHHTE3 CYNEPOKCHIIMNCMYTa3, € (paKTOpOM MaTOTeHHOCTI Ta TiJIBU-
1Iy€ BipyJIGHTHICTh IITaMiB y II’ATh pa3zi [13].

Kpim Toro, Mixk numu 1BoMa OakTepiodaraMu BCTAHOBIICHA YiTKa B3a€EMO3aJIEKHICTD: 32 HasIBHOC-
Ti y TeHOMi canbMoHenu npodara Gifsy 2, BB Gifsy-1 He BusBnsierhes. OJHAK OCTaHHIN 31aTeH
MIICHITIOBATH MTATOT€HHICTh OakTepiit 3a BiacyTHOCTI mpodara Gifsy-2, ame 3a ymosw, mo rex sodC1
iHTerpoBaHui y Xxpomocomy [14].

3 orisly Ha HaBeJICHI BHUIIE JIaHl, TeHH IMOMIPHUX (ariB 31aTHI BIUIUBATH HA BIPYJICHTHICTh Callb-
MoHe. ToMy JOCTiKeHHs iX TOUIMPEHHS cepeJl MTaMiB, IO UPKYIIOIThH Y MTaX0rocnoJapcTBax €
BXKJIMBUM JJI51 IIOIIYKY [UIAX1B KOHTPOJIIO 32 €Mi300TONOTIYHOI0 CUTYALEIO 13 CATbBMOHEINBO3Y.
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Merta nociigaeHHsi — BUSBUTH TeHU moMipHEX Oakrtepiodaris (sopE, sodCl, gipA) y moapoBux
Ta My3eHHHUX ImTamax Oakrtepii poay Salmonella.

Marepiaa i MeToguka aocaimxenns. s gocmimkenas 0yino Bukopuctano 30 MOTOBUX IITa-
MmiB Gakrepii pomy Salmonella, mo BuaineHo B KijbKOX MPOMHUCIOBUX MTaXOrOCMOIAPCTBAX, & TAKOX
14 mramiB 3 konekuii HamionansHoro nentpy mramiB mikpoopranizmis (HLILIM) JlepxaBHoro Hay-
KOBO-KOHTPOJIHOTO 1HCTHTYTY OioTexHouorii i mramiB Mikpoopranizmis (JJHKIBIIIM) — Salmonella
Abortusovis 372, Salmonella Adabraka 1, Salmonella Choleraesuis 370, Salmonella Choleraesuis 9,
Salmonella Choleraesuis TC-177, Salmonella Gallinarum Pullorum K, Salmonella Gallinarum
Pullorum 941, Salmonella Gallinarum Pullorum Ilerenuucekuii, Salmonella Gallinarum Pullorum
CraBponosibebkuii, Salmonella Typhimurium 371, Salmonella Typhimurium 141, Salmonella
Typhimuruim 144, Salmonella Typhimurium 3, Salmonella Dublin 373.

JlioginbpHO BHCYIIEHI IITaMH, a TAKOX Ti, IO 30epiranucs y HamiBpiAKOMY arapi KyJ1bTUBYBaIH y
M’sICO-TIENTOHHOMY OyibiioHI 3a Temnepatypu 37 °C Bopomosxk 24 romus. Ilicis uporo KyiabTypu
MepeciBalii Ha YaIllK| i3 TBEpAUM celeKTuBHUM cepenoBuineM XLD (Xylose Lysine Desoxycholate,
Himedia, Ingis).

UYepes 24 rogunu Bigdupamm 1-2 konoHii 3 TBepaoro cepenosuiia i Buainsum JJHK 3a qonomororo
koMmepiiaoro Habopy «IHK-cop6-B» (Ammucenc, Pocis). [lomiMepasHy TaHIIOTOBY PEaKIliio Mpo-
Boamiu Ha Tepmorukiepax «Tepuux» (JJHK-texnomoris, Pocis) Ta «T1» (Biometra, HimeuunHa).

Peakiiro mpoBoui B 06°emi 0,025 cm®. 3 MeToro MiHiMisanii yrBopeHHs HecrenudidHuX quMe-
piB mpaiiMep-MaTpuLs 1 iX amrnTidikaiii, 0yB BUKOPUCTAaHUH METOJl MPUTOTYBAHHS PEAKIIITHOT CyMiITi
3 ¢iznuHNM pozaineHHsM komrioHeHTiB [1JIP. Anami3 mpoaykriB amrutipikarii IpoOBOIUIN HUITXOM
posninenns ¢pparmentie JHK B 1,5 % remni araposu (Sigma, CIIIA), ananiz cmyr JJHK Ha oTpumaniii
enekTpodoperpaMi Ta iX peecTpailiro BUKOHYBaiu 3a jgonomorow “Molecular Image GelDoc XR+”
(BioRad, CIIA). Ipaitmepu mist TTJIP 6ynu cunte3oBani B HBO , JIMTEX” (Pocis) (Tabm. 1).

Ta6muns 1 — [paiiMepn, BUKOpUCTaHI y ocTHiTKeHH]

TlocmiIoBHICTH ONTOHYKJICOTHIHOTO TIpaiiMepy Po3mip pparmenra
I'en (5->3) JHK (1.1.) ABTOD
. ACGACTGAGCAGCGTGAGTTG
gipA GAAATGGTGACGGTAGAC 422 [15]
SODE ACACACTTTCACCGAGGAAGCG 398 [16]
P GGATGCCTTCTGATGTTGACTGG
CGGGCAGTGTTGACAAAT
s0dC1 AAAGTGTTGGAATTGTGGAGTC 424 [15]
95°C30c 94 °C, 60 c 95-30c¢
Tepmonpodins ITJIP 85°C30c¢ 55°C,60c 58-30c
72°C30c¢ 72 °C, 60 ¢ 72-30c

OcHoBHIi pe3yabTaTH A0CTiIKeHHsI. 32 pe3ylbTaTaMy JIOCIiKEHb Oyio iIeHTH(]IKOBaHO T'eHH TIO-
MipHux Oakrepiodaris (sopE, sodCl1, gipA) sik cepen1 MONTBOBHUX, TaK i cepell My3eHHUX LITaMiB.

Hacamnepes yci gocimipkyBaHi KyJabTypHu OyJiO MPOaHATI30BaHO i3 3aralibHOPOJIOBUMH IpaiiMe-
pamHu 11010 BIAMOBIAHOCTI FTEHETUYHOTO MaTepialy CaJbMOHE Y MOTIMepa3Hii JIAHIIOTOBIN PeaKIii.

Ha mepmomy eTarmi gocimikKeHp BUSBISLIN HasBHICTh poQaroBoro reHa gipA (34aTHICTh MEpCHc-
tyBatu y lleiiepoBux Onsmkax). Cepex mocmimpkeHux mwramis (n = 14) 28,5 % Oynu no3UTUBHUMU:
S. Abortusovis 372, S. Choleraesuis 370, S. Dublin 373, S. Gallinarum Pullorum K. Pe3ynbratu enek-
Tpodope3y B arapo3HOMy Teili NpeACTaBICHO Ha PUCYHKY 1. 3a MOCHIKEHHs MOJbOBUX IITaMiB
(n = 30) MO3UTUBHKUM BHSBHUBCS Jinie onuH — S. Typhimurium 061PN.

I'en SOpE, sxuit komye cuHTE3 edekTopHOro OiKa, Mo Oepe y4acThb B iHBa3ii, OyB ineHTH(hIKOBaHUH y
5 myseitaux mrramis: S. Dublin 373, S. Gallinarum Pullorum 941, S. Gallinarum Pullorum K, S. Gallinar-
um Pullorum Ierenincekuii, S. Gallinarum Pullorum Craspononbebkuit (puc. 2). Cepen MoibOBHX IITa-
MiB 26 OyJM MO3UTHBHUMH II0/I0 HasiBHOCTI reHa SOPE. Heratusuumu x BusiBrmucs 4: S. Typhimurium
061PN, S. Infantis PN ta 2 merunoBanux mramu (S. enterica VM3, S. enterica PgA 1).

lono mommpenocti rena SOdC1 (cunte3 Cu, Zn-cymepokcHamucMyTas) cepell AOCIIKYBaHUX
HITaMiB crioctepiranach noaioHa kapruna. [lozutuBHEUMEU Oynu 5 myseiinux mramis: S. Dublin 373,
S. Gallinarum Pullorum 941, S. Gallinarum Pullorum K, S. Gallinarum Pullorum Ilerenincekuii, S.
Gallinarum Pullorum Craspomnosnbscbkuii (puc. 3). ITonboBux mramiB — 17 MO3UTHBHUX.
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Puc. 1. Enexrpodoperpama npoaykris ILJIP B 1,5 % araposnomy reui 3 npaiimepamu
gipA: 1 — mapkep «O’GeneRuler 100 bp plus» (Thermo Scientific); 2 — S. Abortusovis 372; 3 — S. Adabraka 1;
4 — S, Choleraesuis 9; 5 — S. Choleraesuis 370; 6 — S. Choleraesuis TC — 177, 7 — S. Dublin 373; 8 — S. Gallinarum
Pullorum 941; 9 — S. Gallinarum Pullorum K; 10 — S. Gallinarum Pullorum ITereninceknii; 11 — S. Gallinarum Pullorum
Craspononbeskuit; 12 — S. Typhimurium 3; 13 — S. Typhimurium 141; 14 — S. Typhimurium 144; 15 — S. Typhimurium 371.
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Puc. 2. Enextpodoperpama npoaykris IIJIP B 1,5 % arapo3nomy reui 3 npaiimepamu sopE: 1. — mapkep «O’GeneRuler
100 bp plus» (Thermo Scientific); 2 — S. Abourtusovis 372; 3 — S. Adabraka 1; 4 — S. Choleraesuis 9; 5 — S. Choleraesuis 370;
6 —S. Choleraesuis TC — 177, 7 — S. Dublin 373; 8 — S. Gallinarum Pullorum 941; 9 — S. Gallinarum Pullorum K;
10 - S. Gallinarum Pullorum Ierenincekuii; 11 — S. Gallinarum Pullorum Craspononscekuii; 12 — S. Typhimurium 3;
13— S. Typhimurium 141; 14 — S. Typhimurium 144; 15— S. Typhimurium 371.
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Puc. 3. Enextpodoperpama npoaykris IIJIP B 1,5 % arapo3nomy reui 3 npaiimepamu sodC1: 1 — mapkep
«O’GeneRuler 100 bp plus» (Thermo Scientific); 2 — S. Abourtusovis 372; 3 — S. Adabraka 1; 4 — S. Choleraesuis 9;
5 —S. Choleraesuis 370; 6 — S. Choleraesuis TC — 177, 7 —S. Dublin 373; 8 — S. Gallinarum Pullorum 941; 9 — S. Gallinarum
Pullorum K; 10 — S. Gallinarum Pullorum Ierenincekuii; 11 — S. Gallinarum Pullorum CraBponosbscbKkuii;
12 — S. Typhimurium 3; 13 — S. Typhimurium 141; 14 — S. Typhimurium 144; 15 — S. Typhimurium 371.
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3araipHi pe3yabTaTH MPOBEACHHUX JOCIIKEeHb HaBeIeH] y TabmuIsix 2, 3.

Tabmuns 2 — Pe3yabTaTl 10CTiAKeHb 3 TOJbOBUMH IITAMAMHA

IToaboBi ITamMmu

S. Enteritidis DN 1

S. Enteritidis 1M

S. Enteritidis 2M

S. Enteritidis 3M

S. Enteritidis 4M

S. Enteritidis 5M

S. Enteritidis 6M

S. Enteritidis 7TM

S. Enteritidis 8M

S. Enteritidis 9M

S. Enteritidis 10M

S. Enteritidis 11M

S. Enteritidis PN

S. Enteritidis GT

S. Enteritidis L1

S. Enteritidis L2

S. Typhimurium 061 PN

S. Typhimurium L1

S. Typhimurium L2

S. Virchow 1

S. Infantis PN

S. enterica C

S. enterica VM1

S. enterica VM2

S. enterica VM3

S. enterica VM4

S. enterica PgA 1

S. enterica PgA 2

S. enterica S1

S. enterica K1

Tabmuns 3 — Pe3yabTaTn J0CTiAKeHb 3 My3eifHUMH IITAMAMH

SopE1l sodC1 gipA
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S. Adabraka 1
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S. Choleraesuis TC-177

S. Dublin 373

S. Gallinarum Pullorum 941
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S. Gallinarum Pullorum K

S. Gallinarum Pullorum Ileremincyknii

S. Gallinarum Pullorum CraBponoabscbKmii

S. Typhimurium 3
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S. Typhimurium 141
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S. Typhimurium 144
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S. Typhimurium 371
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- — NO3UTHUBHUH 3pa30K
W — HEraTUBHUM 3pa30K

99



Haykosuit Bicauk Berepunapuoi meantmaw, 1’2016

3aranom i3 TpbOX I'eHiB HAWOLIBII MOMIHPEHNM Cepell yCiX JTOCHIHKYBaHUX 00’ €KTiB BUABHUBCS T€H
sopE, sikuii koaye edekTopHHii 010K OakTepiaqbHOI CUCTeMH cekpelii 3 Tumy i 6epe ydacTs B Mexa-
Hi3Max iHBa3il.

1. T'en gipA Oyno BusiBieHO y 1 monsoBoro mrtamy i3 30 gocmimkyBanux 1a y 4 i3 14 mramis Ko-
nexuii HI{IIIM, 1o 3aramom crtanoBuiio 11% Bif ycix AOCTIIKYBaHUX MITaMiB.

2. Busineno reH sopE y 26 i3 30 nonpoBux mTamiB Ta 5 i3 14 mrramis HIIIIM — 70,5 %.

3. Busieneno ren sodC1 y 17 i3 30 monboBux mramiB Ta 'y 5 13 14 mramis HIIIIM — 50 %.

BucHoBku. 3 orisity Ha OTpHMaHI pe3ylbTaTH, MOXHA 3POOUTH BHCHOBOK, III0 TEHH ITOMIPHHUX
OakTepiogariB € JOCUTH MOIMIMPEHUMH SIK Cepell My3eHHHUX, TaK 1 cepe]] MONbOBHUX IITaMiB, BUIIICHHX
y nTaxorocnogapctsax. IIpu 4omy cepen monbOBHX Il TEHH 3yCTPiYarOThCs yacTime. 3 0IHOTO OOKY
1€ I03BOJISIE BIPI3HUTH IITAMU MiX COOOI0 Ta TOBOPUTH IIPO Pi3HI NIISXH 3aHECEHHS IX y rocrmoaapc-
TBO. A TakKOX MpO MiJCHJICHY aTOTEHHICTh OAKTEPiii, IO € HOCIIMHU 3a3HAUYEeHUX BHIIE reHiB. OmHaK
cama HasBHICTh T'eHa, 10 Koaye (paKkTOpH MaTOTEHHOCTI, i€ HEe CBIAYUTH PO HOTo ekcrpeciro. Tomy
Ha OCHOBI TaKHX PE3yJIbTATIB III€ 3apaHO TOBOPUTH MPO PIBEHB MATOTEHHOCTI TOCIIPKYBaHHUX IIITAMIB,

OTxe, Ha HAIIy TyMKY, HCOOXIJTHO TIPOBECTH JOCHIKCHHS NTATOTCHHOCTI IITaMiB, SIKi € HOCISIMH
BUOpaHWX HaMU T€HiB, a TAKOXK JOCTIIUTH HASIBHICTD JII30T€HHHUX BIaCTUBOCTEH.
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BoisiBJIeHHE U aHAJIM3 PACIPOCTPAHEHHOCTH F'€HOB yMepeHHBIX 0akTepuodaros y mrammo Salmonella enterica

H. M. Py6aenxo, O. H. /Ilepsaoun, A. M. I'osioBko, H. I'. [Tunuyk

IpuBeneHsI JaHHbIC IO BBISBJICHHIO I'CHOB yMEpEHHBIX OakTepruodaros y mosepsix mrammos Salmonella enterica, Beinenen-
HbIX B niepro]] 20142016 rooB B POMBIIUICHHBIX ITHIIEBOIUECKHX XO3SHCTBAX HA TEPPUTOPUH YKPAUHBL A TakKe Y My3eHHBIX
IITaMMOB U3 KOJUIeKIMH HarroHansHOro meHTpa mTaMMoB MUKPOOPraHn3MoB (I'ocynapcTBeHHBIH HayIHO-KOHTPOIBHBIN HHCTH-
TyT OHOTEXHOJIOTHH U IITaMMOB MHKPOOPraHu3MoB). st nccrnenoBanus ObUTM BBIOPAHBI 3 TeHA yMEPEHHBIX OakTeprodaros ce-
meiicte Siphoviridae u Myoviridae, koaupyrorue (Hakropsl MaToOreHHOCTH Y CalbMOHEIUL. 110 pe3ysbraTaM IPOBEACHHBIX HCCITe-
JIOBaHHI1 YCTAHOBJICHO, YTO TeH JiPA mpucyterByer y 11 % Beex uccnenyembix mrammoB, SOdCL —y 25 %. I'en SOPE — oGHapyxeH
y 70,5 % mrammoB. Takke yCTaHOBIIEHO, UTO CPEU HOJIEBBIX IITAMMOB JaHHBIE TCHBI BCTPEUatOTCs Yallle.

KuroueBble ci1oBa: caabMoHemIa, TeHbl, OakTepruodary, GpakTophl MaTOreHHOCTH, [ITAMMBI, TITHIIBL

Determination and analysis of temperate phage genes proliferation in strains of Salmonella enterica

N. Rublenko, O. Deriabin, A. Golovko, N. Pinchuk

The occurrence of salmonellosis is growing every year which causes a great loss for agricultural industry. Mostly it’s re-
ferred to the poultry farming since the most common source of the infection is chicken meat, eggs and egg-containing prod-
ucts. Thereby there is urgency to find the ways to control effectively the epizootic context of salmonellosis.

The virulence factors in Salmonella are proteins, toxins and other specific substances which provide colonization, adhesion, in-
vasion and mechanisms of resistance to phagocytosis in the host cells. The gens coding these traits are located within chromosomes
of large plasmids. Routinely the virulence coding genes (virulence genes) interact with each other and are regulated mutually.

The acquirement of virulence genes can be caused by permanent circulation of Salmonella in the environment. One more
source of the virulence genes acquirement is infection with the temperate bacteriophages. The result of that is entry the genes which
can augment both invasion and virulence traits to the genome of bacteria. The temperate phages of Siphoviridae family (Gifsy-1,
Gifsy-2) are commonly occurred in Salmonella. Gifsy-1 contribute the potential virulence gene, the most important of them is gipA.
The expression of gipA determine the colonization of small inte stine, and its deletion leads to reduced virulence. The reason of that
can be explained as the carrying gipA can give the ability to persist within Peyer’s patches. Similar effect on the bacterial virulence
has the gene sodC1 of the prophage Gifsy-2. The product of his expression is Cu, Zn- superoxide dismutases. The are the virulence
factor in salmonellas and can increase virulence fivefold. In addition there is strict mutuality between these two bacteriophages.
If Gifsy-2 is presented in the salmonella genome, Gifsy-1 does not show up. However Gifsy-2 can strengthen the pathogenicity of
bacteria if Gifsy-2 is absent and gene sodC1 is integrated into the chromosome.

Thus genes of temperate phages can influence the virulence of salmonella. The research of their distribution within
strains which circulate at poultry farms is important for finding the way to control epizootic situation of salmonellosis.

The main purpose of the present research was to detect the genes of temperate phages (sopE, sodC1, gipA) within strains
of Salmonella enterica.

30 field strains of Salmonella genus obtained from several poultry farms in Ukraine have been researched. As well as 14 strains
from National Center of the Strains (State Scientific Control Institute of Biotechnology and Strains of Microorganisms).

Lyophilized strains and the strains in the semi liquid agar were cultivated in the Nutrient broth at the 37° during 24
hours. After that all strains were streaked on the plates with XLD media (Xylose Lysine DEsoxycholate, Himedia, India).

In 24 hours 1-2 colonies were picked and used for DNA extraction using commercial kit “DNK-sorb-B” (Amplisense,
Russia). The polymerase chain reaction was conducted using thermocyclers “Tercyk” (DNK-technologia, Russia) and “T1”
(Biometra, Germany).
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As a result the most prevalent gene of all three was sopE gene coding effector protein of T3SS1 which takes part in inva-
sion mechanisms.

Gene GipA was found in 1 field strain (of 30 researched) and in 4 of 14 strains from the Collection of National Center of
the Strains. The general percentage of gipA prevalence in the present research was 11 %.

Gene sopE was found in 70.5 % of the strains (26 of the 30 field strains and 5 of 14 strains from the Collection).

Gene sodC1 was found in 50 % of all strains (17 f the 30 field strains and 5 of 14 strains from the Collection).

The next step of our research must be the study of virulence of the strains carrying these 3 genes. And also the study of
their lysogenic traits.

Key words: salmonella, genes, bacteriophages, factors pathogenicity, strains, poultry.
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AHAJII3 ITPUYUH NTEPBUHHUX ITPOHOCIB
CEPEJI MOJIOJHSIKY CBUHEWM

3niificHeHO aHaJi3 NPUYKMH MEPBHHHHUX IPOHOCIB Cepes MOJIOAHSIKY CBUHEH y BHCOKOTEXHOJIOTIYHOMY CBHHApCTBi. Bu-
3HAUCHI IPYNN YMHHHKIB, SIKi 3yMOBJIIOIOTh PO3BUTOK 3a3Ha4YeHOI IPOOIEMH cepel MOIIOHSIKY CBHHEH paHHBOTO BiKy. Bera-
HOBJICHO, II0 PO3BUTOK Jiapei mopocat Moke OyTH 00yMOBIEHHUH (i310J0TTYHIMH 0COOIMBOCTIMHE HOBOHAPOKEHHUX TTOPO-
CSIT, MOPYIICHHSAMH TEXHOJIOT1l BUPOLIYBaHHS CBHHEH, iHQEKIIIMHUMH Ta iHBa31iHUMU YHHHUKaMHU. ONaHyBaHHS HABUYKaMU
CHCTEMHOTO aHaJli3y MPUYKMH MEPBUHHHUX MPOHOCIB cepel] MOJIOJHSAKY CBUHCH, ypaxyBaHHS BCIX 3yMOBIIIOIOYMX IX YHHHHUKIB
JIO3BOJIUTh CYTTEBO 3MEHILMTH 3aXBOPIOBAHICTh TBAPHH Ha Jiapero.

TloOynoBa npaBIIbHOT CTpaTerii JTiKBiaLil Ta YHEMOXIIMBICHHS! BHHUKHEHHS B ITOZIAJIBIIOMY [[bOTO HEOKaHOTO SIBUIIA Ce-
e MOJIOTHSIKY CBUHEH € 3aII0pyKOI0 30€pe)KeHH s IIOr0JIiB’ Sl TBAPHH Y CYy4aCHOMY BUCOKOTEXHOJIOTIYHOMY CBHHAPCTBI.

KunrouoBi ci10Ba: rmepBUHHI IPOHOCH, MOJIOIHSK CBHUHEH, BUCOKOTEXHOJIOTIYHE CBHHAPCTBO, YNHHUKH, TUdepeHiiina
JIIarHOCTHKA, CACTEMHUI aHaJi3.

IocTanoBka npodaemu. CydacHi iHHOBAIIHHI TEXHOJIOTIT Iepe10adaroTh MaKCUMAIbHUAN 3aXUCT
HOBOHAPOPKEHUX IOPOCST BiJ YMCICHHUX HaToreHiB. JlOCSATarTh IHOTO MUISXOM 3alpOBaKEHHS
iMyHO- Ta (apmakonpodinakTiky iHpekuiiHnx XxBopoO cBuHer. CiiJl BU3HATH, 10 TaKi IPEBEHTUBHI
3aX0/IM € BUNIPABJaHUMH 1, B IIIJIOMY, 3a0€3MeUyI0Th OJIaronoyydst raimy3i cBuHapcTBa. [Ipore, mpak-
THKa 3aCBIIUY€, [0 HE 3BAKAIOYM HA MPEBEHTUBHI 3aX0/4, MPo0IeMa MPOHOCIB MOJIOIHIKY CBHHEH
HE BTpavae CBOE1 aKTyalbHOCTI. BiacHe TOMy y CBOIX JOCHIPKEHHSIX MU XOUE€MO aKLIEHTYBaTH yBary
Ha aHaJli3i IPUYMH MEePBHHHUX MPOHOCIB MOJIOJHSKY CBUHEW, SIKI B yMOBaX Cy4aCHHX 1HHOBaIliHHHX
TEXHOJIOT1# HabyBarOTh 0COOIMBOT aKTyaIbHOCTI.

AHaui3 ocTaHHIX J0CTiIKeHb i my6Jikamiii. biozaxuct cydacHHX CBHHApCHKHX TOCIOAAPCTB HEMO-
JKITMBHIA 0€3 BIPOBAKEHHS YITKOT CHCTEMHU PO UIAKTHYHNX 3aX0/IiB, IO CKJIAJIeH] Ha IMiJCTaBl iCHYFOUOi
B TOCIIOJIAPCTBI €Mi300THYHOI CUTYaIlil, 03HAHOMIICHHS 3 TEXHOJIOMYHMMH aCIEKTaMH 1 0COOJIMBOCTSIMHU
roCIIoAapcTBa. Y ray3i CBUHapCTBa BaXKIJIMBE MicLe NOCiaatoTh (hakTopHi iH(EKii, sKi 3aBKAN CYIIPOBO-
JOKYFOTh BUPOOHHIITBO TBAPUHHUIIBKOT ITPOJIYKIIii 1 3arOCTPIOIOTHCS HA T PI3HOMAHITHUX TEXHOJOTTYHNX
Herapaszis [1-6]. HalinommpeHimoro iHdeKIier y CBUHAPCTBI, sSKa CYMPOBOIKYETHCS IPOHOCAMH, € KO-
T6aKTepio3 MOPOCHT, SIKUH 3yCTPIYaeThCsl Ha PI3HHUX eTanax TeXHOJIOoriyHoro nukiy [ 1, 3].

Haii0inpin KpUTHYHWMIA 32 TEXHOJIOTIEIO MEPio]] — epe0yBaHHS MAJIICHBKHUX TIOPOCAT Y MaTOYHHUKY 1 B
TPy JIOpOIIyBaHHS. Y pa3i KolibaKkTepio3y CHocTepiraeThCs 3anajieHHs] TPABHOTO TPAKTY, MOPYITYEThCS
BCMOKTYBAHHS TIO)KUBHHX PEYOBHMH, BUHHKAE 3arajlbHa 1HTOKCHKALIISl OpraHi3My, IO B IHIJIOMY TaJlbMy€
3pOCTaHHs i PO3BUTOK MOPOCAT [2, 4]. 3aXBOPIOBaHICTh HA TACTPOCHTEPUTH 3 MOAAIBIINM PO3BUTKOM
NPOHOCIB Y LIeH Mepiosl CTBOPIOE TEXHOJIOTIYHI MTPOOJIEMH, 30KpeMa — Pi3HOPIAHICTH NOroiiB’s [3].

Meta gocititzkeHHs1 — po3po0OKa i BIIPOBA/HKEHHS Y TIPAKTHKY BETEPUHAPHOI MEUIIMHA CUCTEMHOTO
aHATI3y MPUYMH IIEPBUHHUX MPOHOCIB B TAITy31 CBUHAPCTBA, SIK CKJIAJ0BOI MPOTHEMI300THIHOTO 3aXHCTY.

MarepiaJ i MeToguKa J0c/IiAKeHb. MaTepialioM CIIyryBajy AaHi 100 PO3POOKH CXeMHU aHaTi3y
NPUYHH TIEPBUHHUX MTPOHOCIB B rayly3i CBUHAPCTBA, a came: aHalli3 YHHHHUKIB, SIKi 3yMOBJIIOIOTh 3a3Ha-
YeHy MmpooiieMy, iX Mo Ha BiJIMOBIIHI KaTeropii.
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