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PELIEH3NA

Bupxy AucepTauMoHeH Tpya 3a npuckbaaHe Ha obpasoBaTenHaTta u

HayyHa creneH ,JokTop”

AsTop: a-p PagoctuHa [dumutposa CtedaHoBa - peoBeH AOKTOPaHT, OTYMCIEH
C nNpaso Ha 3awuTta B 0b6nacT Ha eucwe obpasoeaHve 6. ArpapHu Hayku u
BETEpUHapHa MeawuwHa, npodecuoHanHo HanpaeneHwe 6.4, BerepuHapHa
MEANLIMHA NO AOKTOPCKa nporpama "BeTepuHapHa Mukpobuonorusa” KbM kateapa
“"BerepuHapHa MukpoBuonorns, WHQEKUMo3HKM W napaswtHu  Bonectn” Ha
BeTepuHapHOMeAMUMHCKUA DakynTeT npu Tpakuicku ynusepcuteT (TpY), rp.
Crapa 3aropa;
Tema Ha AWCEPTAUMOHHUA TPyaA: "MeHOTUNHW WU FeHOTUNHW NPOYYBaHWUA BbpPXY
PE3UCTEHTHOCTTE KbM  aHTUMWMKpOBHMTE CpeacTea npu  Wamose £ coli,
W30MMpaHn 0T KOKOLWEBW M BOZONNABALLM NTUUM™
Msrotemn: akap. Xpucto MunaguHos Haipedcku, ABMH oT WUHCTUTYTa no
mMukpobuonorus ,Ctedan AHrenoe" — BAH ¢ KOMNETEHTHOCT No WMHGEKUMO3HA
MUKpoBKWonorua, aHTUMMKpoBbHa Ppe3MCTeHTHOCT, MonekynapHa 6Guonorus,
WMYHOMOTWA, ENN30QTONOMMA, EKCNEPUMEHTANHN MUBOTUHCKU MOLENU.
Hdexnapupam, ye He CbWeCTBYBAT YCNOBMA 33 KOHMMMKT Ha MHTepecu
MEXAy MeH M KaHawugaTta A-p PagoctvHa QumuTposa CredaHoBa No CMMCBNA Ha
an. 1, Touku 2a, 3, 4 u 5 ot [IP Ha 3PACPB. MNpeaocTaBeHnTe MK AMCEPTALMOHEH

Tpyn, aBTopedepaT 1 Apyrd AOKYMEHTU No Npoueayparta 3a 3aliMTa ca KOPeKTHO



noaroTeeHn W cwoteetcTBat Ha 3PACPE u Ha [lpaBunHuka 3a HEroeoTo
npunoxeHuve B TpY — Crapa 3aropa.

MNpeacTaBeHuaT MU 3a peLeH3MpaHe OWCepTauMoHeH Tpya e 3aabboyeHo
no cBOA xapakTep W MawabHo no obem npoyqBaHe BbpXy €4MH OT MHOro
aKTyanHUTe 3@ YOBEYEeCTBOTO BbLMPOCM, & WMEHHO aHTUMWKpobHaTa
pe3ucteHTHOCT (AMP). TeMaTa € BOAella B AbNroroAviLHaTa MacneaosaTencka
AevdHocT Ha npod. AW BanewtuHa YpymoBa - HayyeH pbKOBOAUTEN Ha
NOKTOpPaHTa, KOeTo npeponpenens B ronsMa creneH yCnewHoTo M3MbNHeHWe Ha
NOCTaBEHUTE UEN W 3afa4i B HacToAWMA AuCepTauMoHeH Tpya.

TeHgeHUMATa 32 BCE MO-LUMPOKOTO PasrpocTpaHeHWe Ha pPe3nCTeHTHUTE
bakTepun cpeg xopata, OMAWHUTE U AWUBK XXUBOTHWU, U PA3NUYHUTE EKONOrMUYHK
HAWKW B OKONHAaTa cpefa ce u3yyasa v AWCKYTMPa Kato cepuoseH npobnem Ha
obLiecTBeHOTO 3Apase, 00yCnaBall A0 ronsMa CTeneH OrpoMHUTE MKOHOMUYECKH
3arybu, Ab/mKally ce Ha HeycnewHaTa Tepanus Ha bakTepuanHuTe UHbeKurn u
0COBEHO B CITyYanTe Ha ONOPTIOHUCTUYHK MHbEKUMW. ToBa Hanoxu npes 2019 r.
C30 cwve cvpeicTereTo Ha CeeToBHata OpraHu3auus 3a 3gpaseonassBaHe Ha
KueotHute (OIE) aa npeactasu rnobaned nnad 3a OeicTBue, BKIKOYBALL
OCHOBHMUTE HACOKW, OTHaCcALWM ce A0 HaManseaHe ynotpebata Ha aHTUMUKPOBHM
CPEACTBa B XyMaHHaTa M BLE BeTepuMHapHaTa MeauMunHa, a Taka Cblio U go
YTBbPX/AaBaHeTO Ha CTpaHOapTM 3a MOHWTOPUPaHE Ha TAxHata ynotpeba.
OCHOBHMAT NMoAX0A NPpK NPeACTaBSHETO Ha AaHHWTE, CBbP3aHU C MOHWMTOPUHra
BbpXy ynoTpebata Ha aHTUMWUKPOOHWTE CpeacTBa B XMBOTHOBBLACTBOTO, Ce
OTHacsa Haii-Beye [0 OTUWMTAHE HA EXErofHUTE KONMYEecTsa Ha npoaaxbure,
AOKaTo NO-0rpaHuM4eHa e usnocTHaTa MHGOPMaLMsa OTHOCHO WMHAMBWAYANHOTO
UM noTpebneHue Ha HUBo hepma.

ETO 33Wo HacToAWOTO NpoyyYBaHe e MHOro HaBPEMEHHO U AOKYMeHTupa

PEQMUA BaXHW acnekTh OT NpouecuTe M MexaHusMuTe Ha AMP, noBuwaBaiku



HaLWTE Hay4YHW MO3HaHWUS M OCBEAOMEHOCTTa Ha PEerynaTtopHUTE OpraHWu, KakTo
338 B3EMaHEeTO Ha afeKBaTHW YNpPaBMNEHCKW pellleHWus), Taka W 3a CnpassaHe C
npeansBuKarencreata Ha To3uM rnobaned QeHomeH 33 MeguuuHata  u
HOBEYEeCTBOTO KaTo uAano.

[peacTaBeHUAT MU 33 PELIEH3VpaHe AMCEPTauMOHeH Tpya BKN4Ba obulo
148 cTp. M e HanNWCaH CblMacHo CTaHAAPTHUTE U3MCKBAHWA C OCHOBHW paszfen:
Nutepatyped ob63op (48 ctp.), CobcTeeHn w3cnensaHWs, BikMo4usawm Llen u
3apnaum (1 crp.) » Matepwann u metoam (10 crp.), Pesyntatm (26 cTp.),
Ouckycna W 3akmouvenne (11 crp.), W3soam (1 cTp.), Mpusocu (1 cTp.),
MNpenopbky 3a npakTvkaTta (1 crp.) v W3non3eaxa nutepatypa (39 cTp.).

HaW-BaxxHWTe nony4eHun pesyntati ca oboblueHu B 7 U3BOAE, @ HAYYHOTO
M NPMNOXKHO 3Ha4YeHue e npeacTaseHo B 06wWo 4 npuHoca. Ha 6a3a nposeaeHuTe
Npoy4BaHng W adanu3 Ha pesynTatvTe ca npeacrasedn 4 npenopeku, 1 oT
KOWTO Ceé OTHacsd 00 NpakTUKyBallW BeTepuHapHW cneumanuctv n 3 ao BABX
KaTo KOMMETEHTEeH opraH. Hay4HuTe dakTi Ca noaxogawo oHarnegeHd c 21
TabnuuM M CbLIO TONKOBa UBETHWM GWUrypW, OTPasfABallM pe3ynTatute oT
MUKPOBMONOrMYHUTE W MONEKYNApHO-BMONOrMuYHMTE  M3CNeBaHus.  3a
M3rOTBSIHETO Ha AWCEpPTAUMATa € W3NoN3BaH ronam Habop OT nuTepaTypHu
M3ToYHUUM — obuwo 580 3arnaeus, ot kouto 151 (26%) ca oT nocnegHuTe 10
roguHK, kato ot Tax 40 (7%) ca oT nocnegnuTe 5. MybnukauuuTe BLB BPb3Ka C
aucepTauMsTa ca 3, KaTo efHa OT TAX € caMocTosTenHa 3a A-p CredaHosa, a B
OCTaHanuTe OBE € BTOPW aBTOP, KOETO € MOKa3aTenHo 3a HEeMHOTO aKTUBHO
y4yacTue B pa3paboTeaHeTo Ha TeMara.

B paspenst JinTepatypeH 0630p ce npeacTasaT noapobHOCTH CBLP3aHM
C ODWMWTE XapaKTEPUCTUKM W MEXaHW3MWM Ha [OEWCTBME Ha aHTMMUKPOBHWUTE
CPeAcTBa W Ha Bb3HWKBALWATE aHTUMWKPOOHA pe3nCTeHTHOCT. Ha KNeThYyHO |

MONEKYNAPHO HWBO Ca pa3rnefadHd npouecuTe Bodelln A0 HaManeHus UMnopT



Ha aHTubakTepuanHu cpeacTsa B GaxkTepuanHata KNeTka, HacTbneawuTe
MOAUMKaUMM B TapreTHWTe CTPYKTYpW Ha aHTWbaKkTepuanHuTe areHTw,
MEXaHW3MWUTE 33 THAXHOTO WHAKTMBWpaHe, 3@ TEXHWA axkTueBeH ednykc oT
BbakTepuanHaTta knetka v Ap. OBCTOEH aHanus e HarnpaseH WM Mo OTHOLWEHWE
ynotpebarta Ha aHTMMWMKPOBHWTE cpeacTBa B NTMUEBBACTBOTO HE CaMo B
Eepona, HO WM B peauua Apyru CTpaHW C pas3BUTo  XUMBOTHOBBACTBO,
Mpuabpxanku ce KbM TeMaTta Ha AwvcepTauwsaTa, MawabeH npernen e HanpaseH
W OTHOCHO pa3npoCTpPaHEHWETO Ha Pe3UCTeHTHOCTTa cpea Buaa Escherichia coli
KaTo pe3snaeHTHU BakTepun W MnonesHu WHAMKaTopW 33 HabnogeHwe w
aHanu3MpaHe Ha CbNBLTCTBALLMTE NpoUecu.

33 Hal-WWPOKO ynoTpebsiBaHuTe TPynu aHTMBMOTMUM - BEeTa-nakTamHu,
XUHOMOHW W TETPaUMKNIMHKW YMEno ca npeacTaseHn W3BEeCTHWTE CTPYKTYPHW
XapaKTepUCTKN W 0CODEHOCTM, KaKTO M Hal-HOBWUTE Hay4HW AaHHW CBBP3aHM C
MEX3aHU3MWTE Ha THAXHaTa pe3ucTeHTHOCT. B petaMnuM ca onucaHu peauua
XPOMO30MHW MyTauuW, BOAEUM N0 HaManeH MMNOPT WAW NOBULIEH EKCNopT OT
OakTepuanHata KneTka, KakTo W peauMua nnasMuaM  AeTEPMUHMPALLM
GHTMMUKPOOHa PE3NCTEHTHOCT, HANUYMETO Ha TEHW Ha PEe3NCTEHTHOCT,
ONpPeAenAln  NpoAYKUMATA  Ha  MNPOTEKTMBHW  TapreéTHM  MPOTEWHM,
MoguduuMpallM eH3uMm, ednyKcHW NoMnu u ap.

JluTepaTypHusT 0630p 3aBbpwBa c 0bobuieHne, ocTaBalku BrieYaTieHue
3@ BWCOKa KOMMETEHTHOCT MO TemMata u 33 eauH 3aabnboyYedH aHanus Ha
aKTyanHoTO CbCTOAHME Ha AMP, cBbp3aHo € ynoTpebaTta Ha aHTUMMKPOBHM
CPEACTBA B NTULIEBBACTBOTO U ChLIECTBYBALIMAT PUCK 33 OMNasBaHe 34PaBeTo Ha
X0pa, XXMBOTHW W OKONHaTa cpefa. YMeno ce [0Kassa, 4Ye Ha4YMHWTe Ha
NPUNOXEHME Ha aHTUMUKPOOHUTE CPEACTBA W TAXHOTO KOMIMHECTBO Ca PUCKOB
(aKTop 33 BL3HWKBAHE Ha onpegeneHu GakTepuanHu WHMDEKUMW, KOMTO Ca B

38BMCUMOCT 1 OT TEXHONOTMYHMTE O0COBEHOCTM Ha OTrneXxgaHe Ha pasnvyHu



KaTteropuv ntuum, NoadYepTaBa ce M peanHaTa Bb3MOXHOCT 38 CenekTMpaHe W
pa3snpocTpaHeHWe Ha BaxkTepuanHu WamMoBe, Pe3VCTeHTHU KbM PasnuyHu rpynu
XMMUOTEPANEBTULM, KOETO OrpaHnyaBa TaxHaTa TepaneBTu4Ha eqeKTUBHOCT.

MpeacraBeHnTe AaHHW W3BEXAAT B /IOMMYHa NOCNEAOBaTENHOCT UenTa M
3aflaunTe Ha AUCepTauuoHHWA Tpyd, Pa3kpuBalln He Camo W3CNefoBaTenckMa
KanauwTeT W eKCnepTM3a Ha [OKTOpaHTa, HO M MOTeHUWanHOTO MpaKTUYecKo
NPUNOXEHKE Ha nony4eHute pesyntatu. [ogpasgenst Martepuann v MeToav
M3nara nogpobHO W KOMMETEHTHO W3NON3BaHWS METOAMYEH apCeHan, KoWTo
BKNOYB2  MHOXECTBO  KNAcWYeckun  MUKpobuonoru4HKM W CbBPEMEHHU
MONekynapHo-6MonoruyHM MeTogu 3a eHOTUNHO W FeHOTUNHO onpeaensHe U
XapaKTepu3vpaHe Ha Pe3uCTEHTHOCTTA KbM LWWPOKa rpyna aHTUMWUKPOGHM
cpeacTea,  BKMoYsawm  BeTa-naktamMHM  aHTMOMOTMUM,  XWMHONOHKM W
TeTPaUNKIUHU,

B paspentT Pe3yntatv ca NpeactaBeHW CTerHaTto v cucTeMaTuavpaHo
nony4yeHMTe eKCrnepuMeHTanHW QaHHW OT wu3cneaBaHuTe obwo 619 6pos
KNoaKanHi TaMnoHHW Npobu OT 3apasu nTuuM (Bpoitnepn, KOKOLIKWM-HOCAYKM,
poaouTenu 3a Gpownepu, nNyn4eTa Ha 9-gHEBHa Bb3PacT, Bb3PaCTHWU MYyWKW Hap
€AHa rovMHa, CTonaHCcKK natuum) 1 12 npobu ot Toposa nocrens. NTUUMTE Ca
oTrnexaaHu 8 3 nTuuexkombuHaTta, 3 cTonaHcTea 3a natuud, 1 nywkodepma u 1
CTOM@HCTBO 33 OTrNeXxaaHe Ha KoKoWwKu-Hoca4kn. OboblieHn v aHanusnpaHm ca
AGHHWUTE 33 U30MUpaHe U MaeHTUdUUMPaHe Ha KOMeHcanHuTe Konu Bakrepuu,
BIJTIOYBALLKM HAbop OT Hail-uyecTo M3non3saHuMTe BMOXMMWYHW TECTOBE WM KMTOBE
32 VAeHTUDWKaUMA Ha eHTepobaxkTepun W HedepMeHTaTMBHM OakTepuu oT
cuctemaTa CRYSTAL.

KOMMeTeHTHO C€a onucaHu pesynTatute OT (EHOTUMHWSA aHanus Ha
PE3UCTEHTHOCTTE NPU WU30NMPAHUTE KOMeHcanHu kKonu OakTepunm KbM ceaem

AaHTUMWKPOGHM CpeacTBa, MPUHaANeXallM KbM YeTMpu pasnuMuyHKM Knaca, a



MMEHHO: beTa-nakTamHm AHTUMUKPOBHHK cpeacTea: aMMULIMNKH,
aMOKCULMNWUH/KNaBynaHoea KWCENWHA, LedoTakcnm, uedTasnaum,
uedoTakcuM/KNasynaHoBa KucenuHa, uedTasnaovm/KnaBynaHosBa KWCENWHa,
AMUHOTIMKOZMG-aMUHOLUMKIMTONKM  —  reHTaMuuud;  TeTpauuknuem — —
TETPAUMKNKH; DnyopupaHn XMHONOHK — UMNpodnokcaumnH.

O6o6ueHnTe AaHHK 3a (PeHOTUNa Ha PE3UCTEHTHOCT CaYaT Hak-BUCOK
npoueHT (cbotBeTHO 81.7% W 75.3%) KbM TETpauMKNUH U KbM aMnuUWMIvH npu
LiamMoBeTe, U30NMpaHn OT NatuuuM. LLMpoKo pa3npocTpaHeHne Ha PeE3MCTEHTHOCT
KbM umnpodniokcauuH (75.0%) ce okasea npu LLAMOBETE OT KOKOLLKM-HOCaYKM,
NOKaTO PE3UCTEHTHUTE KbM TETPALMKIMH KOMW LAMOBE, U30MPaHN OT MyWKK ca
71.8%, pecnektueHo 70.5% KbM aMivuMnuH. Pe3UCTEHTHOCTTEa KbM
uMnpodoKcaunMH Npu KoAW LWamoeeTte, uionupaHu ot Gpoinepu e 70.7%. Mo
OTHOLLIEHWME Ha UedanocnopuHWTE OT TPpeTa reHepauuns, no-BUCOKa
NPEBANEHTHOCT Ha PE3UCTEHTHM LLUGMOBE € YCTaHOBEHa NPU KOMEeHCanHUTE Komnw
BakTepun u3onupaHu ot Bponnepu, B CpaBHEHWE C YCTAHOBEHATA NpU LaMoBeTe
OT poguTenu 3a 6poinepu 1M Npu LWaMOBETE OT NMyHKHK,

eHETUYHWMAT aHanu3 Ha Pe3UCTeHTHUTE KOMWM LLAMOBE Ce cBexaa Ao
onpeaensiHe Ha HAKOW MEHETUYHWU nNatdopmu, AETEPMUHMPAELLM PE3UCTEHTHOCT
KbM uedoTakcuMm M uedTazvaMM, KaTo reH bla-w,, @ CblO Taka WM Ha
MNa3sMUAHO-AETEPMUHMPEHW  reHW,  ONpemensun  Pe3NCTEHTHOCT  KbM
(nyopupaHuTe XxuHonowu (gnrS, gnrA w gnrB) W reHwTe, onpejenswm
PE3NCTEHTHOCTTA KbM TETPAUMKNUHOBUTE aHTMBroTuum - tet A u tet B.

[daHHuTe OTHOCHO pPasnpoCTPaHEHWETO Ha Pa3MYHW  TeHW Ha
PE3NCTEHTHOCT Cpea KOMEHCanHUTe Konu BakTepuu, WU30MMpPaHU OT PasInyHM
BWAOBE CTONAHCKM MTHUM W OT TOpOBa MNOCTENs MOKa3BaT Hai-LMPOKO
PasnpocTpaHeHne Ha reHa bla.n.., Cpej lWaMOBETE OT TOpOBaTa NOCTENs

(41.6% ) 1 cpen wamoseTe uzonupanu ot 6poiinepn (5.5%). Mpy waMoseTe oT



poauTenu 3a Bpoinepu U OT NYWKK € YCTaHOBEHO MNPUCLCTBME Ha reHa blaqu.,
ceotBeTHO 3.9% u 2.6%. [lo OTHOWEeHWe Ppa3npoCTpPaHeHWeTO Ha reHUTE,
onpefensiuy PesUCTEHTHOCT KbM TETPaUMKIWH, AOMMHWUPALLO € MPUCBLCTBMETO
Ha reHa tetA (81.7%) u cwoTBeTHO Ha tetB (48.4%) npu konn GakTepuuTe,
M30NMPaHKM OT  CTomadHcku natuuM. ChlWwo Taka BUCOK MPOUEHT Ha
pa3npoCTpaHeHue Ha reHa tetd e ycTaHOBeH NpW KOMeHcanHuTe konw Bakrepum
oT Bpoinepun (73.1%), oT nyikn (71.8%) u ot ToposBa noctens (75%). Mo-
WMPOKO pa3npocTpaHeHne Ha reHa gnrS e HabnwopasaHo Mpu  LIAMOBETE,
n3onipaxu ot bpoidnepu (73.1%), cnen ToBa NPU KOKOLWKW-HOCaukK (65.8%), oT
TopoBa noctensa (66.7%) v oT poauTenu 3a 6ponnepu (54.4%). MNo-wupoko
pa3npocTpaHeHue Ha reHa gnrB-1 e yCcTaHoBeHO Npu WamMoBeTe, U30NuMpaHn oT
nyvkn (12.8%), v B no-cnaba CTeneH npu LIAMOBETE OT TOPOBaTa MocTens
(8.3%).

MonyyeHWTe OpUrMHaNHKM Hay4yHW Pe3yNTaTM Ca  MHTEepPnpeTUpaHu
KOMNETEHTHO WM 3agbnboyeHo B pasgena Ouckycua. Tyk ce paskpusaT M
YMEHWATA Ha AOKTOpaHTa Aa aHanu3upa pes3ynTaTuTe OT MHOT0 M KOMIMIEeKCHU
EKCNEPUMEHTU W ChleBPEMEHHO Ha Ba3aTa Ha gobpoTo nMo3HaBaHe Ha TemaTa W
CBETOBHATa NUTEpaTypa No Hes Aa NpaBu KOMMETEHTHW 0BCHKOaHWA, M3BOOU W
33KnoYeHus. YMEenaTa cbnocTaBka Ha COBCTBEHWTE PE3YNTaTV C Te3u Ha Apyru
aBTOpKW OT CTpaHaTta u 4YybuHa odepTasaT oue no-gobpe BaHKHMTE HayyHWU M
HaYYHO-MPUNOXHN NPUHOCK Ha TO3M AMCEPTaLMOHEH TPYA.

lpueMam HanpaseHuTe 7 W3BOAA, NOTBLPAUTENHUTE W OPUIMHANHM
MPMHOCK W 4-T€ Npenopbky, KOWTO MMaT GYHAAMEHTANHO 3HayeHue 3a
OrpaHn4YaBaHe pasnpoCTPaHeHMETO W HaMansBaHe HeraTMBHOTO BNUSHME Ha

AHTUMWKPOBHATE PE3NCTEHTHOCT BbPXY 3/IDABETO Ha XOPa U KUBOTHMU.



Kato ydYacTHMK B paswwpenus KaTeapeH cbBeT 64X Hanpasun HAKOW
3abenexkn 1 Npenopbky, KOMTO Ca B3ETWU NOA4 BHUMaHWE NPWU U3rOTBSHETO Ha
OKOHYaTENHUAT BapUaHT Ha AMCEPTaUMOHHUA TPYA.

SAKJTOMEHME: [lpencraBeHMAT MW 33 peLeH3vMpaHe AMCepTaluoHeH
TPYA € UANOCTHa, NOTMYHO NOCTaBeHa W Npeuu3Ho u3nbiHeHa paborta, ©
M3N0N3BaHETO Ha peauua aobpe yCBOeHW KMAacKYecku W CbBpeMeHHW MeToau. B
HEro sICHO Ce OTKPOSBaT peauua OpPWIMHANHW Hay4dHW W Hay4HO-MPUIOXKHK
NPUHOCKM MO efHa aKTyanHa He caMo 3a MTMUEBBLACTBOTO W BeTepuHapHaTta
MeanUMHa npobnemaTika, HO U 33 YOBEYeCTBOTO KaTo USNo.

C TOBa OMCepTauMOHHUAT TPyA 3a npucexaade Ha OHC ,[dokTop” Ha Tema
+PEHOTMMHU M TEHOTUNHW MPOYYBaHWA BbpXy pPE3UCTEHTHOCTTa  KbM
aHTUMUKPOBHUTE cpeacTea Npu wamoee E. coli, W30AMPaHK OT KOKOWeEBW W
BOAOMMABALWKM NTULUKM" OTroBaps Ha M3uckBaHusTa Ha 3PACPBE u Ha MPACTpY,
Nopagu KOeTo MNPenopL4BaM Ha ysBaXaemuTe 4YjeHoeBe Ha HayuHoTo Xypw fAa
rnacyeaT €4MHOAYLWHO C NOMOXUTENeH BOT 33 npuckxaaHe Ha OHC ,dokTop”
Ha A-p PagoctuHa [dumutposa CredaHosa no npodecoHanHo Hanpasnexne 6.4,
BeTepuHapHa meguumnHa, 0bnacT Ha BucweTo obpa3osaHne 6, ArpapHiu Hayku
BETEPUHAPHA MeguumMHa.

18.12.2025 ., 1 0dzdy jots fid etz
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"Doctor" (PhD)

Author: Dr. Radostina Dimitrova Stefanova - PhD student, enrolled with
the right to defend in the field of higher education 6. Agricultural Sciences and
Veterinary Medicine, professional field 6.4. Veterinary Medicine under the
doctoral program "Veterinary Microbiclogy" at the Department of "Veterinary
Microbiology, Infectious and Parasitic Diseases" of the Faculty of Veterinary
Medicine at the Thrakia University (TrU), Stara Zagora;

Topic of the dissertation: "Phenotypic and genotypic studies on the
resistance to antimicrobial agents in E. coli strains isolated from poultry and
waterfow!”

Prepared by: Acad. Hristo Miladinov Najdenski, DSci from the Institute of
Microbiology "Stephan Angeloff” — Bulgarian Academy of Sciences with expertise
in infectious microbiology, antimicrobial resistance, molecular biology,
immunology, epizootology, experimental animal models.

I declare that there are no conditions for a conflict of interest between
me and the candidate Dr. Radostina Dimitrova Stefanova within the meaning of
Paragraph 1, points 2a, 3, 4 and 5 of the Additional Provisions of the Law on the
Development of the Academic Staff in the Republic of Bulgaria (LDASRB). The
dissertation work, abstract and other documents provided to me for the defense
procedure are correctly prepared and comply with the LDASRB and the
Regulations for its application at the Trakia University of Stara Zagora.



The dissertation work presented to me for review is a profound in nature
and large-scale in volume study on one of the very topical issues for humanity,
namely antimicrobial resistance (AMR). The topic is leading in the long-term
research activity of Prof. Dr. Valentina Urumova - scientific supervisor of the PhD
student, which largely determines the successful implementation of the set goals
and tasks in this dissertation work.

The trend of the increasing prevalence of resistant bacteria among
humans, domestic and wild animals, and various ecological niches in the
environment is studied and discussed as a serious public health problem, largely
responsible for the huge economic losses due to unsuccessful therapy of
bacterial infections, especially in cases of opportunistic infections. This required
the WHO, with the assistance of the World Organization for Animal Health (OIE),
to present a global action plan in 2019, including the main guidelines for
reducing the use of antimicrobials in human and veterinary medicine, as well as
the establishment of standards for monitoring their use. The main approach in
presenting data related to the monitoring of the use of antimicrobials in animal
husbandry refers mainly to reporting annual sales volumes, while comprehensive
information on their individual consumption at the farm level is more limited.

That is why this study is very timely and documents a number of important
aspects of the processes and mechanisms of AMR, increasing our scientific
knowledge and the awareness of regulatory authorities, both for making
adequate management decisions and for addressing the challenges of this global
phenomenon for medicine and humanity as a whole.

The dissertation submitted to me for review includes a total of 148 pages
and is written according to standard requirements with main sections: Literature
review (48 pages), Own research, including Aim and objectives (1 page) and
Materials and methods (10 pages), Results (26 pages), Discussion and



conclusion (11 pages), Conclusions (1 page), Contributions (1 page),
Recommendations for practice (1 page) and References (39 pages).

The most important results obtained are summarized in 7 conclusions, and
the scientific and applied significance is presented in a total of 4 contributions.
Based on the conducted studies and analysis of the results, 4 recommendations
are presented, 1 of which refers to practicing veterinary specialists and 3 to the
Bulgarian Food Safety Authority as a competent authority. The scientific facts are
appropriately illustrated with 21 tables and an equally large number of colorful
figures reflecting the results of microbiological and molecular biological studies. A
large set of literary sources was used to prepare the dissertation - a total of 580
titles, of which 151 (26%) are from the last 10 years, of which 40 (7%) are from
the last 5. There are 3 publications related to the dissertation, one of which is an
independent one for Dr. Stefanova, and in the remaining two she is a second
author, which is indicative of her active participation in the development of the
topic.

The Literature Review section presents details related to the general
characteristics and mechanisms of action of antimicrobial agents and the
emerging antimicrobial resistance. At the cellular and molecular level, the
processes leading to the reduced import of antibacterial agents into the bacterial
cell, the modifications occurring in the target structures of antibacterial agents,
the mechanisms for their inactivation, for their active efflux from the bacterial
cell, etc. are examined. A thorough analysis has also been made regarding the
use of antimicrobial agents in poultry farming not only in Europe, but also in a
number of other countries with developed livestock farming. Adhering to the
topic of the dissertation, a large-scale review has also been made regarding the
spread of resistance among the Escherichia coli species as resident bacteria and

useful indicators for monitoring and analyzing the accompanying processes.



For the most widely used groups of antibiotics - beta-lactams, quinolones
and tetracyclines, the known structural characteristics and features are skillfully
presented, as well as the latest scientific data related to the mechanisms of their
resistance. A number of chromosomal mutations leading to reduced import or
increased export from the bacterial cell are described in detail, as well as a
number of plasmids determining antimicrobial resistance, the presence of
resistance genes determining the production of protective target proteins,
modifying enzymes, efflux pumps, etc.

The literature review ends with a summary, leaving an impression of high
competence on the topic and of a thorough analysis of the current state of AMR
related to the use of antimicrobial agents in poultry farming and the existing risk
to the health of humans, animals and the environment. It is skillfully proven that
the methods of application of antimicrobial agents and their quantity are a risk
factor for the occurrence of certain bacterial infections, which also depend on the
technological features of raising different categories of birds. The real possibility
of selection and spread of bacterial strains resistant to different groups of
chemotherapeutic agents is also emphasized, which limits their therapeutic
effectiveness.

The presented data logically outline the goal and objectives of the
dissertation, revealing not only the research capacity and expertise of the PhD
student, but also the potential practical application of the obtained results. The
Materials and methods subsection presents in detail and competently the
methodological arsenal used, which includes numerous classical microbiological
and modern molecular biological methods for phenotypic and genotypic
determination and characterization of resistance to a wide group of antimicrobial
agents, including beta-lactam antibiotics, quinolones and tetracyclines.



The Results section presents concisely and systematically the
experimental data obtained from the studied 619 cloacal swab samples from
healthy birds (broilers, laying hens, broiler parents, 9-day-old turkeys, adult
turkeys over one year old, farm ducks) and 12 samples of manure litter. The
birds were raised in 3 poultry farms, 3 duck farms, 1 turkey farm and 1 laying
hen farm. The data for the isolation and identification of commensal coli bacteria,
including a set of the most commonly used biochemical tests and kKits for the
identification of enterobacteria and non-fermentative bacteria from the CRYSTAL
system, are summarized and analyzed.

The results of the phenotypic analysis of resistance in isolated commensal
coli bacteria to seven antimicrobial agents belonging to four different classes are
competently described, namely: Beta-lactam antimicrobial agents: ampicillin,
amoxicillin/clavulanic acid, cefotaxime, ceftazidime, cefotaxime/clavulanic acid,
ceftazidime/clavulanic  acid; Aminoglycoside-aminocyclitols —  gentamicin;
Tetracyclines — tetracycline; Fluorinated quinolones — ciprofloxacin.

The summarized data on the resistance phenotype showed the highest
percentage (81.7% and 75.3%, respectively) to tetracycline and ampicillin in
strains isolated from ducks. A wide prevalence of resistance to ciprofloxacin
(75.0%) was demonstrated in strains from laying hens, while tetracycline-
resistant coli strains isolated from turkeys were 71.8% and 70.5%, respectively,
to ampicillin. Resistance to ciprofloxacin in coli strains isolated from broilers was
70.7%. Regarding third-generation cephalosporins, a higher prevalence of
resistant strains was found in commensal coli bacteria isolated from broilers,
compared to strains from broiler parents and turkey strains.

Genetic analysis of resistant coli strains was limited to the identification of
some genetic platforms determining resistance to cefotaxime and ceftazidime,

such as the bla-... gene, as well as plasmid-encoded genes determining



resistance to fluorinated quinolones (gnrS, gnrA and gnrB) and genes
determining resistance to tetracycline antibiotics - tet A and tet B.

Data on the distribution of various resistance genes among commensal cali
bacteria isolated from different types of poultry and from manure litter show the
widest distribution of the bla-.... gene among strains from manure litter (41.6%)
and among strains isolated from broilers (5.5%). In strains from broiler parents
and turkeys, the presence of the bla—.... gene was found, 3.9% and 2.6%,
respectively. Regarding the prevalence of genes determining tetracycline
resistance, the presence of the tetdA gene (81.7%) and tetB (48.4%) was
dominant in coli bacteria isolated from domestic ducks. Also, a high prevalence
of the tetd gene was found in commensal coli bacteria from broilers (73.1%),
turkeys (71.8%) and manure litter (75%). A wider prevalence of the gnrS gene
was observed in strains isolated from broilers (73.1%), then in laying hens
(65.8%), manure litter (66.7%) and from broiler parents (54.4%). A wider
prevalence of the gnrB-1 gene was found in strains isolated from turkeys
(12.8%), and to a lesser extent in strains from manure litter (8.3%).

The original scientific results obtained are interpreted competently and
thoroughly in the Discussion section. This section also reveals the doctoral
student’s skills in analyzing the results of many and complex experiments and, at
the same time, based on good knowledge of the topic and world literature on it,
making competent discussions, conclusions and inferences. The skillful
comparison of one's own results with those of other authors from the country
and abroad outlines even better the important scientific and applied scientific
contributions of this dissertation work.

I accept the 7 conclusions made, the confirmatory and original
contributions and the 4 recommendations, which are of fundamental importance



for limiting the spread and reducing the negative impact of antimicrobial
resistance on human and animal health.

As a participant in the extended Department Council, I had made some
remarks and recommendations, which were taken into account in preparing the
final version of the dissertation work.

CONCLUSION: The dissertation submitted to me for review is a
comprehensive, logically structured and precisely executed work, using a number
of well-learned classical and modern methods. It clearly highlights a number of
original scientific and applied scientific contributions to a topical issue not only
for poultry farming and veterinary medicine, but also for humanity as a whole.

Thus, the dissertation for the award of the educational and scientific
degree "Doctor" (PhD) on the topic "Phenotypic and genotypic studies on the
resistance to antimicrobial agents in E. coli strains isolated from poultry and
waterfowl" meets the requirements of the LDASRB and the Regulations for its
application at the Trakia University (Stara Zagora). Therefore I recommend that
the esteemed members of the Scientific Jury vote unanimously with a positive
vote for the award of the educational and scientific degree "Doctor" (PhD) to Dr.
Radostina Dimitrova Stefanova in the professional field 6.4. Veterinary medicine,
field of higher education 6. Agricultural sciences and veterinary medicine.
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