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Bwpxy aucepranvodHed Tpyad Ha Tema: OeHOTHNHH M TEeHOTHIHH
MPOVUBAHM BbPXY PC3MCTCHTHOCTTA KBM AHTHMHKPOOHHTE CpencTBa MpH
mamoBe £, coli, H301HpaH OT KOKOLIEBH H BOAONIABALIN NTHIH 33 0Jy4YaBaHe
Ha oDpaszopaTenna u Hay4aHa ctened " Jloktop”, ofsact Ha Bucine oOpasoBaHue 6.
"ArpapHH HavKM W BeTePHHApHa MeAMIHHA™, NpohecHOHATHO HAlpaBieHHe

..BetepuHapHua MeguLHHA"

ABTOp Ha [McepTaumoHHus Tpya: a-p. Panoctuna Jlnmurtposa
Credanosa, JOKTOpauT peaoBHa dopma Ha odyueHue, B Kateapa . Berepunapha
MuKkpoOMOIOrng, HHOEKIHO3HH U napasuthi doaectu™ Cexunsa ..BerepuHapha
MuKkpobHoorua” KbM dakynTeT no BerepunapHa MeaulMHa npH T paxkuiickd
yvauBepcuteT (TPY) B rp. Crapa 3aropa.

Tema na nucepraunonuus Tpya: “OeHOTHIHH U FEHOTHIIHK TPOYYBAHNA
BBPXY PE3UCTCHTHOCTTAa KbM aHTHMHMKpOOHHTE cpejcTsa npu luamose E. coll,
H30IHPaHH OT KOKOWIEBH H BOJAONNEBallHd NTHUH. [{HcepTauHOHHHAT Tpyad €
Hanucaw Ha 148 crpanuum u Brmowsa: Jlurteparypen o63op, CobcTBeHM
u3cneasanua, Matepuann u Metonu, Llen u 3anauu Ha npoyusanero, Pesynrarn,
HOuckycust, 3axkmodenue, [lpunocu, HM3soam, llpenophkm 3a npaxtukara,
Hznonssana nuteparypa. JuceprauuoHsus tpya e oHarneaes ¢ 21 tadmunm u 21
tdurypu. M3nonssannre nutepatypHu uzrounuun ca 580, oT KOMTO eiMH e Ha
OBArapckH, a OCTAHATHTE Ca Ha IaTHHHIA,

Penenzent: npody. Paiiko Jumutpos [emes. a.4., HAHWBMU rp. Codus,
obnact Ha Bucie oOpazoBaHue 6."ArpapHu HaykH H BeTEpPHHApPHA MEIHLIHHA
npodecHoHatHO Hanpasieuue 6.4. “BerepuHapHa MeauumHa®, Hayuua

creunansHocT Enmsooronorus, wHQpekuHoznn GolecTH W MpodHIAKTHKA HAa



3apa3HuTe 3a001ABaHNA 110 KHBOTHHTE , Ope/IelieH 3a u/IeH Ha HayYHOTO KYpH
cwe 3anoBed. Ne 4084/24.10.2025 r. ua Pexropa na TPY.

ApTobHOrpadHyHH 1aHHA HA TOKTOpPAHTA:

J-p Panoctuna Jumurposa Credanosa ¢ pozena Ha 01.05.1994 r.
CpeanoTo ci ofpazosanne e 3asbpuiia npes 2013 r. 8 CV "Hopnan Hoskos",
rp. Tyrpakan. Bucuero cu obpazosanue 3apbpiusa npez 2018 r. B TPY rp. Crapa
3aropa, kato MarucTsp 110 BetepuHapHa meauuuHa. Ot 2019 mo 2022 r. e
peIoBeH TOKTOPAHT M0 JIOKTopcKka nporpama "BetepunapHa Mukpobuonorus" B
TPY rp. Crapa 3aropa. Ot 2013 no 2021 r e npuchersana Ha 9 xypea 3a
nosuinasare na kpanuukanmara cu. [Ipes 2020 r. e yuvactBama 8 6 Online
CCMUHAPH, OTHACAIIM CE& A0 MOJIEKYJSPHUTE M HMYHOJIOIHYHHMTE MCTOIH B
GHoNOrHYHKTE HAVKH, poBexaanu ot hupma MERCK.

PesucteHTHOCTTAa KbM aHTUMHKpoOHH cpeiactea (AMC) B nocnennute
TOAMHU TPH/00HBA Bce MO-CEPHO3HO 3HadyeHue 3a obulecTBeHOTO 31pase. B
pasiien IMTepatypeH o030p noclenoBaTelHO ca  OTPA3CHH JaHHUTE 3a
yrnorpedara AMC B NTHUERBACTBOTO M pa3lpOCTPAHEHHE Ha Pe3HCTEHTHOCTTA
Ha Escherichia coli senejpcrteue ynorpebara um. OT opHUMAIHMTE IaHHH,
MPEACTABEHH OT pa3nHYHH eBPONEHCKH WHCTMTYLMM CE€ BHKIA Kak mnpes
nocneanure 20-30 roamHH KosiuuvecTBata Ha u3nomssanmte AMC B
KUBOTHOBLICTBOTO ¢a ce yBenuuuan ot 640 rona npesz 2010 r. go 1052,1 tona
npe3 2030 1. Tosa umenHo Oewe npuyunata CBETOBHATA 3ApaBHA OpraHM3ald
(C30) u Ceerosrara Oprannsaiuis 3a 3apaseonassade #a Kusornute (WOAH)
npes 2019 r. n1a npencrassT naH 3a jieiicTBHe, 3a ONTHMHU3HpaHe yoTpedara Ha
AHTHMHKPOOHH CPEJCTBA B ME/MIIMHATA W BCTEPHHAPHATA MEIHIMHA, d TaKa
CBILO ¥ J1a 0BIAT BhBeISHN CTPAHAAPTH 3a MOHHTOPHPAHE Ha TAXHATa YIoTpeda.
WOAH onpenens kato “kputwuno-smasnvu” AMC 3a ymotpeba BbB
BeTepuiapHara meauunna (VCIA) uedanocnopunmre ot 3-ta U 4-ta reHepanuy,
(pryopupannTe XMHOTOHW u mnoauMukcuuute. Tosa ca AMC, kouto ca

CTPAaTETHYCCKH H PC3UCTEHTHOCTA KBM THX e J0sCae 00 rojieMH Hp(}ﬁHEMH TpH



nevyeHHeTo Ha DakTepHanHu HHOEKUMH NPH XopaTta H kuBoTHUTE, OrpomHMTe
konnuectBa AMC, kouTO ce BIarar B KMBOTHOBBLICTBOTO Ca NPHYHHA H 3a
H3IPa#/iaHe Ha Pe3HCTEHTHOCT Ha DaKTepHHTE KbM THX.

HepoctaTeiHo w3gCHeH € Bbipocd, CEBP3aH C JaHHHUTE OTHOCHO
KonWuecTBOTO Ha M3non3pauute AMC B nruueBwsacTBoTO. J[lanHuTe 3a
yrnotpebara Ha AMC M pa3sBUTHETO H4 PE3HUCTEHTHOCT NPH KOJIM DakTepuuTe,
M30HPaHH OT OpoiiepH H NTHYE MECo, 3a OTHENHUTE PETHMOHH B CBETa Ca
pasHooOpazuu. [Ipez 2006 r. 8 EC Geme 3abpaneno u3nonssanero Ha AMC,
CTHMYHPALIM PAcTeka Ha CTONAHCKHTE JKUBOTHH H cera AMC ¢e¢ u3nonssar Ha
MONyJ1allMOHHO HUBO 33 Tepamuss M mMetadunakcus Ha OakTepHanHuTe
sabonssanus. [lpunosenveTo Ha aHTHOMOTHUH B MTHIEBBICTBOTO Ch3/1aBa
BB3MOKHOCT 3a ITOCTUTAHETO Ha A00pH HKOHOMHYECKM MOKa3zaTeld, HO ChIILO
Taka MpeicTaBigaBa OrPOMEH PHCK 3a pasipOCTPaHeHHETO Ha PE3UCTEHTHOCT Ccpell
obuTaBallM OpraHH3Ma nNaroreHHH OakTepHH, a 4Ype3 XpaHHTeIHATa Bepura
PE3HCTEHTHHTE IlAMOBE Morar ga ce TpaHcdepHpal W NOpH  Xopara.
[MpekomepHata yrorpeba Ha pasnuunu AMC, e npuumHa 3a pa3BUTHE B
MHKPOOPTAHHU3IMHTE Ha JONBIHHTEIHH BH/I0BE MeXaHH3MH Ha YCTOHYHBOCT KBM
AMC, pogemm u no MyarupesuctertHoeT (MDR). Eauu or Hal-3HaumMute
MYITHPE3HCTEHTHH MWKDOOPTaHHW3MH, KOMTO C€ CpellaT B MOMEHTa, ca
Pseudomonas aeruginosa, Acinetobacter baumannii, Escherichia coli u
Klebsiella pnewmoniae, nocemn B-naxtamasw ¢ paswmped cnektsp (ESBL),
Pe3HCTEHTHHTC KBbM  BaHKOMMUMH  enTepokok (VRE), mMeTHmmins-
pesucTeHTHUTe Staphylococcus aureus (MRSA), pe3sucTeHTHH Ha BaHKOMMLIHH
MRSA u  Mycobacterium tuberculosis, xapakTepusupamii ce¢ ¢ [IHPOKa
lexkapcTeeHa pesncreHTHOCT (XDR).

B 3aBHcHMOCT 0T cienndHETE M CTPYKTYPH W MHUIIEHH 33 BB3ASHCTBIE
B DakTepuannara kinetka AMC morar ja 6nmar pasriei/iaHd KaTo cpeicTBa,
HHXHOWPALIH Pa3THUHK TIPOLECH, NPOTHYALM B OaKTepHanTHHTE KIETKH. 3a

paznuynuTe AMC ca onicanu MexaHW3MuUTEe Ha BBITCHCTBHETO HM M



MEXAHW3MHTE HAa pesvcTeHTHOCT. B painen nwTeparyped o030p ca OTpaleHH
o0IIMTE MEXaHH3aMK Ha geiicTere Ha AMC 1 MexaHM3MH Ha PE3UCTEHTHOCT Ha
MuKpooprauusmute. Mexanmamure Ha geiictede Ha AMC morar ma Gwnar
OCLIECTREHH 4pez WHXWOMpaHe Ha CHHTE3ara Ha KneTkdHaTa CTEHA,
NpOTEHHOBaTa  CHMHTE3a,  CHHTE3aTa  HAa  HYKICHHOBHTE  KHCeIHHH,
Ne30praHH3Mpane Ha KNeThYHHTe MeMOpaHW M OPYTH MeTaOoNHTHH IThTHLIA.
Onucany ca nocienoBaTenHo paznuyuute knacose AMC kaxk nelcTsar U KakBo
HHXHOUpaT. MexaHu3MHTe Ha pPe3UCTeHTHOCT MOraT Aa OBJAT BPOJCHH M
npraoduTH. OCHOBHHTE MEXaHH3MHA HA PE3UCTEHTHOCT KbM aHTHOAKTepHATHHTE
cpe/icTBa Ca CBBP3aHKM ¢ HaMmaleH UMIOPT, MOOH(HIHpaHe W HHAKTHBHPaHEe Ha
TApreTHHTE CTPYKTYPH B DAk TePHATHATA KIeTKA U BL3NeHCTBHE BBPXY AKTHBHHA
eduyke.,

PazsutHeTo # oOMeHa Ha TeHeTWYHW akTopu, onpejenaiu
pe3ncreHTHOCTTa KbM AMC, H30JIHpaHH OT Pe3MACHTHHTE UpeBHH DaKTepHH NPH
CTOMAHCKHTE MTHLH, KAKTO H Cpel 4peBHHTe OakTepHH. KOHTAMHHHPAIIH
OTHYMTE TPOOVKTH, ©a KOMIJIeKceH (heHOMEH, TNpeAM3BUKAH OT pPa3IM4HH
thakropu ¢ GHoTHYeH H aDHOTHYeH XapakTep. B Ta3zu BpB3Ka MOIKCE 1a ce Kawke,
ue YCHIHATA, CRBP3aHH C OrPaHHYaBaHe Ha BE3MOKHOCTHTE 33 Pa3fpoCTPaHeHHE
Ha Te3d TeHeTHYHH JICTePMHHAHTH, Ce€ OTHACAT J0 OChILECTBABAHETO Ha
KOOPOUHAIHMA Ha MPOLECHTe B MyJITH-IHCIHILTHHAPEH acnekT. OT eiHa cTpaHa,
Te3H aclleKTH 3acaraT pa3BHTHeTo Ha Hosu AMC, a o1 apyra cTpaHa, ce oTHacHT
A0 pasBuUTHETO M ynortpebarta Ha anTepHaTHBHM npoaykTH. [loaxomoute B
VIPaBIeHHETO Ha CHCTEMAaTa M YCHIHATA, CBbP3aH ¢ viioTpedaTa Ha 110-MamKo
komndecTBa AMC 3a npeseHums Ha wWHekunosHuTe 3abongBaHus B
HHTCH3UBHHS  JKHBOTHOBBAEH CEKTOp TMPEJICTABISBAT 4acT OT Tasd
MYJITHINCUKIITHHAPHA CHCTEMA.

Ocsen wmpokara ynorpeda Ha AMC u HAKOM ApYIH JIeKapcTBEHH
CPEACTBA, ChABPKALLM METAlH, KAaTO Te3W CBABPKAIOH [HHK, € TPHYHHA 34

CEMEKTHBEH HATHCK W Ch3laBaHe Bh3IMOKHOCTH 34 CKCOIpecHpaHe W pasBHTHE Ha



MeXaHU3IMHTE Ha KO-Pe3UCTEeHTHOCT H Ha KphCTOCaHA pe3ucTeHTHOCT. pyra, He
MO-MANKO BawHa [IPHYMHA €A BEPTUKAIHWA W IICEBIOBEPTHKAIEH MPEHOC Ha
reHeTHYHUTE (hakTopu. Jpyru samHu Gaktopu. BIUsElIH BbPXY Bb3MOKHOCTHTE
33 paslpoCTpaHeHWe Ha redure, onpenensity pesucreHTHocT keM AMC, ca
CHCTEMHTE 3a DHODE30MacHoCT, yrnoTpedaTa Ha U3MHBALIH W IE3HH(EKTHPALIH
CpesiCTBA, KOWTO CBILO0 MOTAT Ja NPOBOKHpAT KO-CENeKTHBEH MPEHOC Ha
redernudn  naardopmu.  Mowe nma  ce  oDoOmm, 4e  pasBUTHETO H
pasnpocTpaHeHneTo Ha pesucrentHoctTa KbM AMC npH  pe3snneHTHHTe
KoJMBaKTepH ca pesyirar o1 paznoobpasuu (PaKTopH, KaTo CeleKTHBHIA HATHCK
o1 ynorpedara Ha Te3M CPeJICTBA NNPH CTONAHCKUTE KHBOTHH, B TOBA YHCIIO U NPH
CTONAHCKHTE NTHUHM, W Bb3deHctBHeTo Ha AMOC Bbpxy mnpouecute
crelHMHYHHTE Pe3UCTEHTHH KIOHOBE, @ TaKa ChIO pas3MpocTpaHeHHeTo Ha
XapaKTepHHTe TeHETHYHH €lEeMEHTH, KaTo MJIa3MHINTE YHHTO FeHH, ONPEAEIaT
pesucteHTHocTTa KeM AMC. Ot Taka nmpenctaseHus THTepaTypeH 0030p ce
BWIKIA, Y€ JOKTOPaHTKAaTa € 3all03H4aTa CbC CBeTOBHATA IHTepaTypa no npodiema
3a AaHTHMUKpoOHaTa pe3ucTeHTHOCT (AMP) M NpaBuiIHO HHTCPNPETHPA NaHHHTE
NpencTaBeHy OT 4ywKaK aBTopH. M3nonssanu ca Muoro aetopu, mopann daxra,
4e AMP e ¢be cpaBHUTEIHO HOBA HCTOPHS H TPOYYBAHUATA BEPXY HEA € OT TOIIAM
nHTepec. O030pLT € CTPYKTYPUPAH MPABHIHO, KATO YMENIO €4 CHHTC3MPaHH H
OMHCAHH Hail-BaXXHWTE HAYUHH 3a nocturane na AMP o1 konu SakTepuuTe.

Ot Taka aHa/IH3MpaHUTe JaHHH [TPOM3IU3AT U TIOCTABEHHTE [[E]IH M 33/1a4H
B JHCepPTalHOHHHA TPy, a UMeHHO: [Ja ce nanpasu npoyysane, anaiui
OUEHKA HA HAKOW (enomunnu o 2eHOMURHH  XAPAKMEPUCHIUKH 1A
pesucmenmiocmma ke AMC komencannu Koru 6axkmepuu, uzonupanu om
PAazIu4Hu 6HO08E CIORAHCKI RIMULL 1 OM MOPOEG ROCMETA. 33 NOCTHTAHeTOo
Ha LIe/ITa ¢a 3a710/KeHH U CLOTBETHHTE 3a1a4u, oTHAcs M ce go: |./]a ce ch3j@ale
cOMpKa OT KOMEHCATHH Koau OakTepuu, M30THPAHH OT DPasIHYHH BHIOBE
CTOMaHCKH NTHUM. 2. Jla ce u3BBPIIH (heHOTHIIEH aHA/IKW3 HA KOMEHCAIHH KOIH

DaKTCpHH, H30MTHpPaHH OT PA3THYHH BHA0BE CTOTAHCKH OTHOH H OT TOpOBa



nocTens 3a VCTAHOBABAHE Ha pesucTenTHoCTTa KbM: Oera-naxraman AMC,
FEHTAMMLIHH, TETPAUMKIMH W uunpodnokcanus. 3./la ce Hanpasu reHOTHNEH
AHAIIH3 HA Pe3UCTEHTHOCTTA KbM HAKOH rpymu AMC npH KOMCHCANHH KOIH
ﬁaKTEpHH, H30JIMPaHH 0T pPa3/MYHKH BHAOBE CTOIIAHCKH oTHII H OT Tl'.)p{)!:la
nocrens. 3an0keHo € npoy4Baie BLPXY pasnpoctpatenuero Ha ren bla CTX-M-
|, ompeaensin mpoavVKUIHATA Ha OeTa-jlakTamasd ¢ pasiupeH CMeKThp Ha
neiicteue (ESBL), Ha rennTe tetA wu tetB, nerepMuHupald eQIyKCHH TTOMITH,
NpH PEe3UCTEeHTHHTE KBbM TETPauUMKIMH KON DakTepuH, Ha NIA3MHIHO-
AeTepMHHHpanuTe tenn qmrS, gnrA u qurB-1 npu pesncTenTHHTE KbM
HUHpohIOKCaliiH Koy DakTepHn.

CumTaM, 4e HeauTe ¥ 3aJa49iTe ca NpaBUIHO NOCTaBeHH, KOeTO rapaHTHpa
MONY4YABAHETO M Ha KOPEKTHH Pe3yITaTH.

B pazzen Martepuanu ¥ meToan oucepTaHTKaTa OMHCBA H3IOMHPAHETO H
HOSHTHOHIHPAHETO HE KOAM DakTepuuTe 3a ABYIOAMILCH NEPHOI, OT AHYapH
2020 r. no jexemepu 2021 r. Onucany ca cCTONAHCTBATa, OT KOMTO ca H30/IMpaHy
KOMeHCaNHKHTe KonH Oaktepuu. KrnoakamHuTe TaMmnod npodW ca moayHeHH oT
pasTHYHH BH/10BE CTOMAHCKH NITHILK: OpoiirepH, KOKOIIKH HOCAYKH, POAHTENH 33
OpoiinepH, myHkn W ctonaHcku matvud. AMC B pasnuvHHTE CTONAHCTBA CE€
M3II0JI3BAT 10 pa3/IMyeH HA4HH, WU ¢ TepaneRTUYHA LI, WIIH 3a ajarnTupade Ha
noapacTeamuTe nrvuu. M3cneapanu ca obuo 619 Gpos knoakanHu TaMnoHHH
npodu o1 3apaBu nTHuu U 12 mpobu or Toposa noctens. OfmmsT Opo Komnw
[AMOBE, W30IHPAHH OT Pa3NUYHHTE KATCrOopuM NTHIH W cTonaHcrsa ca 505, 3a
KYJITHBHPAHE Ha TAMIIOH NPODHTE 3a H30/IMPaHe H HICHTHOHLIHPaHe Ha YHCTHTE
DaKTepHanHH KYITYpH ca H3MOI3BaHK PasIniyHi XpaHuTelHu cpenu. [Iposenenn
¢a peaniia MHKPOOHOIOTHYHH TECTOBE: 33 HH/10J1 H NOABHKHOCT, 33 YTHIM3HPaHe
Ha IHTparta B CHMOHC LIMTPaT arap, TecT ¢ MeTHipoT, Tect Ha Morec [Ipockayep,
M3non3eaHe Ha nomyasroMarHdyHara cuctemMa CRYSTAL (Becton Dickenson,
USA). OnpenensiHeTo Ha pe3ncTeHTHOCTTa KbM mpovusanute AMC Ha

H30THPaHHTE KOMEHCAIHH KONM OaKTepHHM ¢ MpOBEIEeHO 4pe3 (BeHOTHIHH H



reHetuunu wmetoau. Ot dQeHOTHNHMTE MeTOOH Ca W3NOA3BaHM [HCK -
IUGVIMOHHKHSE MeTOI W METO/1a 3a ONpe/lengHe Ha MEHUMAIHUTE MHXHOHTOPHH
KOHIIeHTpauuH - MIC, 4pe3 TexHHKHTe HAa MUKPO/MaKpO - pa3pex/iaHus B Oy/Ib0H
u E - tecr. OT reHeTHUHWUTC METOAM 3a OMpeAesHE HAa HAKOW reHeTH4YHH
0CcOOEHOCTH, JeTEPMHHHPALLIH Pe3UCTEHTHOCT KBM LedaltocnopHHuTe oT TpeTa
reHepanus, TeTpauHKIHHHTe W (hIVOPHPAHHWTE XHHOMTOHH € H3M0/I3BaHa
MOTHMEPa3Ho BepuwkHa peakuus ¢ TagMan xunponurtnanu connu. [ eHeTHUHUAT
aHATH3 Ha PE3HCTEHTHUTE KOJIH LIAMOBE € U3BBLPILSH 33 YCTAHOBABAHE HA HAKOH
FeHeTHYHH MIaTGOpMH, OMpe/eNdiuid Pe3HCTEHTHOCTTAa KbM LE(OTAKCHM M
uedrazuaMM, KaTto reuute, oTroBopuH 3a Geta nakramu bla CTX-M-1,
MIA3MHIHO-IETEPMHHUPAHHTE T'eHH. OMNpPEeNeNisiiiii  Pe3UCTEHTHOCTTa KbM
(hayopupaHHTe XHHOMOHH, qnrS, qnrA u gqnrB 1 remuwte, KoHTO OMpedendT
PE3MCTEHTHOCT KbM TETPAUMKIHHOBMTC aHTHOMOTHUM, tet A W tet B.
CrarucTudeckara odpaboTka Ha JaHHHTE € W3BBplIeHa ¢ nporpama GraphPad.
B  pasnpen Pesyntath nbppBOHauanHo ca  JadeHH  JIAHHM 34
PasnpoOCTPAHEHUETO HA Pe3HCTeHTHOCTIAa KbM  wnicaensannte AMC cpen
KOMEHCAIHATE KOJH OaKTepHH. M30aHpaHy oT Opoiiiiepd ¥ KOKOIIKKH HOCAYKH.
Ot 1Be cronanctsa | pazyc w [Tuiko ca wsonupauu odmo 145 koam uama. B
cronaHcTBoTo B ¢. [ananuua or 100 knoakamHH npoBH OT KOKOIIKH ca
M30nHpanu 061w 76 Ko mama. Ilpu npoy4sade Ha deHOTHITHUTE TpodHiIH Ha
PE3HCTEHTHOCTTA KbM u3crneasanuTe AMC npu KoMencanHATe Koo GakTepuu,
H30THpaHd OT Opofillepy H KOKOIIKM HOCAaukH OT JBeTe CTOMAHCTBA, €
YCTAHOBEHA PE3UCTCHTHOCT [0 OTHOIIEHWe Ha uunpodrokcauun (68.3%),
TeTpauHkiauH (66.9%) u pezncreHTHOCT KBM amMoHumMiauH (33.8%) u KbMm
KOMOMHALAATA AMOKCHITMIIMI/KITaBy 1aHOBa Kucenuua (44.1%). Tpu npovusaue
Ha TeHOTHIHUTE NpoQuIN Ha KoM OakTepuuTe, M30MMPAHH OT Opoiitepu u
KOKOLUKM — HOCa4kH, OT H3neiaBaHmuTe 221 KOMH wlaMoBe, MpH oceM oOF
PE3UCTEHTHUTE IaMoBe (5.5%) KbM aMHHONEHHLIMWIHAHTE U 1e(anoCcTOpHHATE

¢ HabmongasaHo wHamtwuue Ha ren bla CTX-M-1. [Ipn npoyueane Ha



PE3UCTEHTHOCTTa Ha KOMH DakTepHHTe, H30JHPAHH OT POAMTEICKH CTala 3a
Opoitnepy, ca ucneasaHy 123 knoakainu npoOH OT poIuTelH 3a BpoiinepH v ca
u3onupanu oomo 101 konu nama. Hafi-BHcoK MPOLEHT HA PE3UCTEHTHH KOIH
DaxKTepuH. WIOTHPAHHU OT POANTENH 3a Opofinepn, € onpeacneH KbM TETPAIHKIHH
(61.4%) »m kM uunpodaokcauun (58.4%). Tlpu uerHpu OT pe3UCTEHTHHTE
[11@aMOBE KbM aMHHONCHHUMAUHNTE H tedanocnopunute (3.9%) e HadmoaaBaHo
Hanuuue Ha red bla CTX-M-1. Ilpu 55 oT mamogeTe e ycranoset reu gnrS, [1pu
36 oT mamMoBeTe, Pe3UCTEHTHH KbM TeTpauukidH (35.4%), e yCTaHOBEHO
MIPHCBCTBHE Ha red tetA, a npu mwecet wama (5.9%) e HaOM0AaBaHo TTPUCHCTRHE
1 Ha rex tetB. OT cronaHcku naTtHOd W NyHKH ca noaydedd 110 knoaxkannu
TamioHHU. [TpH U3caeaBannATa Ha (JeHOTUNHHTE NPOMHIA Ha KOMUbaKTepUH,
H30JTHPaHH OT MaTHOW, € YCTaHOBEHAa pPe3HCTEHTHOCT KbM aMIHLHIWH,
TeTpaunK/IKH U uunpodrokcannt. [Ipu konu DakTepuuTe, HI0IUPAHH OT MYHKH,
€ YCTAaHOBEHa Pe3HCTeHTHOCT KbM TeTpauuknui (71.8%) u amnuumunun (70.5%),
K4TO MO-BHCOKH CTOHHOCTH Ca OMpeldeNeHd pU M3071aTHTE OT nyHyera Ha 9-
IHEBHA BB3pacT (73.5%), B cpaBHeHME ¢ HUBATA HA PE3HCTEHTHOCT, YCTAHOBEHH
npH  aMoBeTe, u3onupaHH ot 12-meceuynn nyiikn. Ilpu w3cneapaHe Ha
reHOTHIHHUTE NPO(UIH Ha KOJIW OAKTepHHTE, H30JHPaHH OT BOJAONIABAILH MTTHLH
H OT NyHKH. € YCTAaHOBEH MOJHPEIUCTEHTEH MPOMHI, KbM aMITHIHINH,
TCTPAUMKIHH M LHMNPO(IOKCAUWH, 4 MNpH BOAOIJIABAILM NTHHH - KbM
TeTPaUHKIHH U uunpodaokcauny. [lpu 12 npotu ot Toposata nocrens, mect or
KOHTO OT CTOMAHCTBO 3a OTIIIex 1aHe Ha Opoiiiepi ¥ mecT OT TOpoBaTa MoCTeNs
Ha CTOMAHCTBO 33 OTITIEX/IaHEe Ha MYHKH, ca H3onupand 12 xomm mama. [Ipu
H3CIe/BaHe HA (QEHOTUNMHHTE MM Tpoduiu npu OGpoiliepure Haili-BHCOKa
PEIUCTEHTHOCT HMa KBbM AMHHOTIEHHIIMJIMHH, TeTpalHKINH "
uunpodrokcauuna. [lpy mamoseTe, wu3onMpaHd OT TOpPOBa MOCTENS, B
CTOEHCTBOTO 33 OTTTew/1aHe Ha NyHKH Hali-BHCOKA PEe3UCTEHTHOCT MMa KbM
Terpauukmun  (71.8%), cnea ToBa KkbM  aMnuuumHHE  (70.5%) WKbM

uunpoduokcaiuy (58.9%). I'eHoTHITHHTE NPOGMIM HA PE3HCTEHTHOCTTA KbM



HIC/e/IBAHMTE @HTHMUKPOOHH cpejicTBa Cpelly KonW Oakrepuure, OT
u3cneapanHuTe 12 mama, M30NMpaHM OT TOpPOBa [OCTENd, TOPH [ET OoT
PE3UCTEHTHATE IAMORE KbM AMHHONCHHLIATHHATE H Liedanocmopuunte (41.6%)
e nabmonasano Hanwune Ha red blaCTX-M-1. Ilpu § oT pesucTeHTHHTE KBM
uHIpoIOKCaIH laMoBe, e Hal/IonaBaHo pasnpocTpanente Ha red qnrS. [lpu
eIHH OT KO/IM MIAaMOBETE, PE3HCTEHTHM KbM LHIPOQIOKCALHH, € YCTAHOBEHO
Haiuue u Ha ren qnrBl. [lpp 9 or koauiuamoBeTe, eKkcnpecHpallH
PE3MCTEHTHOCT KbM TeTpaunking (75.0%), e ycTaHoBeH reH tetA, pecneKTHBHO
nipu aBa mama (16.7%) e HadNO1aBAHO TIPHCHCTBHE H Ha TeH tetB.

B pazzen Jluckycua ca obchbaeHH pesyltaTuIe OT NPOYUYBAHMHATA Ha
QUCEPTAHTKATA W MOTVYEHUTE JaHHHW Ca CPaBHEHH C JIaHHHMTE Ha IPYTH aBTOPH.
padoTHAH 10O MPOGIEMHTE C pe3HCTeHTHOCTTa Ha OakTepuuTe Kbm AMC. Ot
OUCKYCHATA Ce BHX/la. 4e T4 M03HABA CBETOBHATA TUTEPATYPa W MHTEpIIpeTHpa
[IPaBHITHO JIAHHUTE, [loay4eHH 0T Hed. B paznen M3soau nma nocovyenu 7 u3Boa.
CunTas, Ye U3BOOHTE HANBIHO OTrOBAPAT HA MOTYyUeHHTEe pe3ynTaru. [Tpuemam
MPUHOCHTE C Ta3H YIOBOPKA, 4 MPHHOCHTE He MOJXKE Ja Ca NOTBBPAHTCTHH, HIIH
Ca OpUTHH&THH HJIH He ca mpuHocu. Moxe OM € NpaBHITHO TPHHOCH C
NPaKTHYECKO 3HAYeHHe W NPHHOCH C Hay4yHo 3Hadenue. [Ipuemam weTupure
NpENopbkM, KOWTO C€a HAnpaBeHH 3a NpakTHkarta. [lpeicTaBeH e COHCBEK Ha
myOJIMKALMHTE, CBBP3AHH ¢ JHCEPTAUHOHHHA Tpyd. JlHcepraHTkata Hma 3
CBOOUIEHHS B HAayyHH CIMCaHWA M 3 Y4acTs B MEKIVHAPOIHH Hay4HH
KOH(epeHLHH, ¢ KoeTo oTrosaps Ha 3SPACPB, lpasuiiHuKa 3a NPUIOKEHHETO My
H KpHTEpHHUTeE, Bb3TpHeTH 0T BM® na TPV rp. Cr. 3aropa.

besiexKH 1 BBIIPOCH KbM JIOKTOPaHTKATA:

B AuceprauuoHHuAT TPy He BHISX OCBeH eIWH Aa ca UHTHPAHU H JIPYTH
OBsirapckn aBTOpH, paGoTiin no npodiema 3a AMP. BedekkuTe kouto Gsixa
AQN€HH OT MCH HA NPEBapHTEIHOTO TPEACTaBAHE HA THCEPTALMOHHNS TPY/I Ca

OTCTPAHCHH HAOBIAHO OT OKOHYATEIHHA BapHanuT Ha OHCEPTALHATE,



Jakmoyenne: [IpencTaeHUsT M1 3a CTAHOBUNIE JIHCEPTALIHOHEH TPY I OT
Panocruna Jumutposa Ctedanosa 3a npackk/iane Ha odpa3osare/iia 1 Hay4IHa
crerneH ../lokTop™ mo nay4Ha crieuuanHocT “BerepuHapHa MUKpoOuonorus” Ha
Tema: ,DeHOTHNHH M TEHOTHITHH NPOYYBAHHA BbPXY PE3MCTEHTHOCTTA KbM
AHTHMUKpOOHUTE cpejicTBa OpH wamose FEscherichia coli, W3oaupaHd or
KOKOLIEBH H BO/IOMIABAlllM NTHUOH™ NPEACTaBIABA 3aRLPLISHO H3Ce/(BaHe Ha
@IHH aKTyaleH 34 BeTepHHApHO MeWIIMHCKATa HayKa M NpakTHka rnpodieM. a
HMEHHO AHTHOMOTMYHATA PE3MCTEHTHOCT Ha KONHOAaKTepHHTEe M30IMpPAHH OT
nTHud. M3sepiiena e orpomua paboTa mo H30IAUMATA, HISHTH(HHKALMATA H
OTIPE/Ie/ISHETO Ha AHTHOMHMOTMYHATA PE3MCTEHTHOCT Ha rojsM OpoH W30naTH
KoMHOaKTepHH € KNacH4YecKH OaKTepHONOIMYHH H MOJIEKYASpHO OHONOrH4HH
MeToAH. TpyasT HMa OTHOIIEHHE KBM I'¢HOMHOTO JIOKa3BaHe Ha I'eHH, CBBP3aHH
¢ Pe3sHCTCHTHOCTTa Ha KoJW DakTepuuTe, KOeTo e OT 3HaueHHe KakTo 3a
BETEPHHAPHO METHLIMHCKATA HAyKa M NPaKTHKa, Taxka | 3a 00111ecTReHOTO 3apase.
ITocTaBeHHTE 11€7TM W 33734 B JIMCEPTAIMATA Ca H3MBLIHEHH YCIEMTHO, KOETO Ce
BHKIa H OT mody4dcHuTe pesyartatd. CmsraM, de MCcepTallMOHHHAT TPyl
H31baHABA KpuTepunte Ha 3PACPD n npasuaanka na BM® xsm TPY rp. Cr.

3aropa u My JaBaMm MONOKHTENHA PelieH3HA.

Ipody. P.ITemwes, 7.1 10EUIGS il édz. ydz. 23
ssUT

Codus

15.12.2025 .
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Eﬁ_{ﬂﬁ s i‘.J REVIEW

On the dissertation on the topic: Phenotypic and genotypic studies on the
resistance to antimicrobial agents in E. coli strains isolated from poultry and
waterfow] for obtaining the educational and scientific degree "Doctor”, field of
higher education 6. "Agrarian Sciences and Veterinary Medicine", professional

field "Veterinary Medicine"

Author of the dissertation: Dr. Radostina Dimitrova Stefanova, PhD student
tull-time, in the Department of "Veterinary Microbiology, Infectious and Parasitic
Diseases"”, Section "Veterinary Microbiology" at the Faculty of Veterinary
Medicine at the Thracian University (TRU) in the city of Stara Zagora.

Topic of the dissertation: “Phenotypic and genotypic studies on the
resistance to antimicrobial agents in E. coli strains isolated from poultry and
waterfowl. The dissertation is written on 148 pages and includes: Literature
review, Own research, Materials and methods, Aim and objectives of the study,
Results, Discussion, Conclusion, Contributions, Conclusions, Recommendations
for practice, References. The dissertation is illustrated with 21 tables and 21
figures. The literature sources used are 580, of which one is in Bulgarian, and the
rest are in Latin,

Reviewer: Prof. Rayko Dimitrov Peshev, D.S, National Diagnostic and
Rsearch Veterinary Medical Institute, Sofia, Higher Education Area 6. “Agrarian
Sciences and Veterinary Medicine”, professional field 6.4, “Veterinary
Medicine”, scientific specialty “Episootology, Infectious Diseases and Prevention
of Contagious Diseases in Animals™, designated as a member of the scientific jury
with order. No. 4084/24.10.2025 of the Rector of the University of Veterinary

Medicine.

Autobiographical data of the doctoral student:
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Dr. Radostina Dimitrova Stefanova was bormn on 01.05.1994. She
completed her secondary education in 2013 in "Yordan Yovkov" school, the city
Tutrakan. She completed her higher education in 2018 at the University of
Veterinary Medicine, the city of Stara Zagora, as a Master ol Veterinary
Medicine. From 2019 to 2022 she is a full-time doctoral student in the doctoral
program "Veterinary Microbiology" at the University of Veterinary Medicine, the
city of Stara Zagora. From 2013 to 2021 she attended 9 courses to improve her
qualifications. In 2020 she participated in 6 Online seminars related to molecular
and immunological methods in biological sciences, conducted by the company
MERCK.

In recent years, antimicrobial resistance (AMR) has become increasingly
important for public health. The literature review section consistently reflects data
on the use of AMR in poultry farming and the spread of resistance in Escherichia
coli due to their use. Official data presented by various European institutions
shows that over the past 20-30 years, the quantities of antimicrobials (AM) used
in livestock farming have increased from 640 tons in 2010 to 1052.1 tons in 2030.
This was precisely the reason why the World Health Organization (WHO) and the
World Organization for Animal Health (WOAH) in 2019 presented an action plan
to optimize the use of antimicrobials in medicine and veterinary medicine, as well
as to introduce standards for monitoring their use. WOAH defines AM for use in
veterinary medicine (VCIA) as “critically important” cephalosporins of the 3rd
and 4th generations, fluorinated quinolones and pol ymyxins. These are AM,
which are strategic and resistance to them will lead to major problems in the
treatment of bacterial infections in humans and animals. The huge amounts of
AM, which are used in animal husbandry, are also the reason for the development
of resistance of bacteria to them.

The issue related to the data on the amount of AM used in poultry farming
is not sufficiently clarified. Data on the use of AM and the development of

resistance in coli bacteria isolated from broilers and poultry meat for individual
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regions in the world are diverse. In 2006, the use of AM., stimulating the growth
of farm animals, was banned in the EU and now AM are used at the population
level for therapy and metaphylaxis of bacterial diseases. The use of antibiotics in
poultry farming creates an opportunity to achieve good economic indicators, but
also poses a huge risk for the spread of resistance among pathogenic bacteria
inhabiting the body. and through the food chain resistant strains can also be
transferred to humans. The excessive use of various AM is the reason for the
development of additional types of resistance mechanisms to AM in
microorganisms, leading to multidrug resistance (MDR). Some of the most
significant multidrug-resistant microorganisms that are currently encountered are
Pseudomonas aeruginosa, Acinetobacter baumannii, Escherichia coli and
Klebsiella pneumoniae, carrying extended-spectrum [-lactamases (ESBL),
vancomycin-resistant enterococei (VRE), methicillin-resistant Staphylococcus
aureus (MRSA), vancomycin-resistant (VRSA) and Myvcobacterium tuberculosis,
characterized by broad drug resistance (XDR).

Depending on their specific structures and targets for action in the bacterial
cell, AM can be considered as agents that inhibit various processes occurring in
bacterial cells. The mechanisms of their action and mechanisms of resistance are
described for different AM. The literature review section reflects the general
mechanisms of action of AM and mechanisms of resistance of microorganisms.
The mechanisms of action of AM can be carried out by inhibiting cell wall
synthesis, protein synthesis, nucleic acid synthesis, disorganization of cell
membranes and other metabolic pathways. The different classes of AM are
described sequentially, how they act and what they inhibit. The mechanisms of
resistance can be innate and acquired. The main mechanisms of resistance to
antibacterial agents are associated with reduced import, modification and
inactivation of target structures in the bacterial cell and impact on active efflux.

The development and exchange of genetic factors determining resistance to

AM isolated from resident intestinal bacteria in poultry, as well as among
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intestinal bacteria contaminating poultry products, is a complex phenomenon
caused by various factors of biotic and abiotic nature. In this regard, it can be said
that efforts related to limiting the possibilities for the spread of these genetic
determinants relate to the implementation of coordination of processes in a
multidisciplinary aspect. On the one hand, these aspects concern the development
of new AM, and on the other hand, they relate to the development and use of
alternative products. Approaches to system management and efforts related to the
use of smaller amounts of AM for the prevention of infectious diseases in the
intensive livestock sector are part of this multidisciplinary system. In addition to
the widespread use of AM, some other drugs containing metals, such as those
containing zing, are a cause of selective pressure and create opportunities for the
expression and development of mechanisms of co-resistance and cross-resistance.

Another, no less important reason is the vertical and pseudo-vertical
transfer of genetic factors. Other important factors influencing the possibilities for
the spread of genes determining resistance to AM are biosafety systems, the use
of washing and disinfectants, which can also provoke co-selective transfer of
genetic platforms. It can be summarized that the development and spread of
resistance to AM in resident coliform bacteria are the result of various factors,
such as the selective pressure from the use of these agents in farm animals,
including poultry, and the impact of AM on the processes of specific resistant
clones, as well as the spread of characteristic genetic elements, such as plasmids
whose genes determine resistance to AM. From the literature review presented in
this way, it is clear that the doctoral student is familiar with the world literature
on the problem of AMR and correctly interprets the data presented by foreign
authors. Many authors have been used, due to the fact that AMR has a relatively
new history and research on it is of great interest. The review is structured
correctly, as the most important ways to achieve AMR from coli bacteria have

been skillfully synthesized and described.
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The goals and objectives set in the dissertation work derive from the data
analyzed in this way, namely: To conduct a study, analysis and evaluation of some
phenotypic and genotypic characteristics of resistance to AM in commensal coli
bacteria isolated from different types of farm poultry and from manure litter. To
achieve the goal, the corresponding tasks have also been set, relating to: 1. To
create a collection of commensal coli bacteria isolated from different types of
farm poultry. 2. To perform a phenotypic analysis of commensal coli bacteria
isolated from different types of farm poultry and from manure litter to establish
resistance to: beta-lactam AM, gentamicin, tetracycline and ciprofloxacin. 3. To
perform a genotypic analysis of resistance to some AM groups in commensal coli
bacteria isolated from different types of poultry and from manure litter. A study
is planned on the distribution of the bla CTX-M-1 gene, determining the
production of extended-spectrum beta-lactamases (ESBL), of the tetA and tetB
genes, determining efflux pumps, in tetracycline-resistant coli bacteria, of the
plasmid-determined genes qnrS, qnrA and gnrB-1 in ciprofloxacin-resistant coli
bacteria. antimicrobial agents against coli bacteria, of the 12 strains isolated from
manure litter, the presence of the blaCTX-M-1 gene was observed in five of the
strains resistant to aminopenicillins and cephalosporins (41.6%). In 8 of the strains
resistant to ciprofloxacin, the presence of the gqnrS gene was observed. In one of
the coli strains resistant to ciprofloxacin, the presence of the qnrB1 gene was also
found. In 9 of the coli strains expressing resistance to tetracycline (75.0%), the
tetA gene was found. and in two strains (16.7%), the presence of the tetB gene
was also observed.

In the Discussion section, the results of the dissertation's studies are
discussed and the data obtained are compared with the data of other authors who
have worked on the problems of bacterial resistance to AM. The discussion shows
that she knows the world literature and correctly interprets the data obtained from
it. In the Conclusions section, there are 7 conclusions. 1 believe that the

conclusions fully correspond to the results obtained. | accept the contributions
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with the proviso that the contributions cannot be confirmatory, because
confirming the results from other authors are not contributions. Perhaps it is
correct to divide contributions with practical significance and contributions with
scientific significance. | accept the four recommendations that have been made
for practice. A list of publications related to the dissertation work is presented.
The dissertation candidate has 3 communications in scientific journals and 3
participations in international scientific conferences, thereby complying with the
Academic Staff Development Act, the Regulations for its application and the
criteria adopted in the TRU of St. Zagora.

Notes and questions to the doctoral student:

[n the dissertation work. I did not see any other Bulgarian authors who
worked on the problem of AMR, except for one. The notes that were given by me
at the preliminary presentation of the dissertation have been completely removed
from the final version of the dissertation.

Conclusion: The dissertation work presented to me for review by
Radostina Dimitrova Stefanova for the award of the educational and scientific
degree "Doctor" in the scientific specialty "Veterinary Microbiology” on the
topic: "Phenotypic and genotypic studies on the resistance to antimicrobial agents
in Escherichia coli strains isolated from poultry and waterfow]" represents a
completed study of a topical problem for veterinary medical science and practice,
namely the antibiotic resistance of colibacteria isolated from birds. A huge
amount of work has been done on the isolation, identification and determination
of the antibiotic resistance of a large number of colibacteria isolates with classical
bacteriological and molecular biological methods. The work is related to the
genomic proof of genes associated with the resistance of colibacteria, which is
important both for veterinary medical science and practice, and for public health.
The goals and objectives set in the dissertation have been successfully met, which

is also evident from the results obtained. I believe that the dissertation meets the

16



criteria of the Academic Staff Development act and the regulation of TRU at city

Stara Zagora and I give it a positive review.

Prof. R. Peshev, D.S.| 10&dyj&s i ciz yd.
23 s\ JJT

Sofia
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