


Cnoc 3amoBen Nel1117/31.03.2023 1. Ha Pexropa Ha TpY Mapusina Hukonosa e 3auncieHa
B JIOKTOpAaHTypa Ha CaMOCTOSITEIHA MOJrOTOBKA C HaydyeH pbKoBoauTen mpod. A.H. Banentuna
CramaroBa YpymoBa. Ts € U3NBJIHWIA JEHHOCTUTE MO OOYyYEHHMETO, IMOJIOKWIIA € YCIEIIHO
U3MUTHTE N0 WHIMBHIYaTHHS y4eOCH IUIaH Ha JOKTOpaHTypaTa, MOJATOTBHJIA € B 3HAYMTENIHA
CTENeH JUCEPTAlMOHHUS CU TPYJ, MpeacTaBuiIa € HeoOXonuMus Opoil HaydyHU MyONHKAIUU U
KpeauTu U cbc 3amoBen Ha Pektopa Ha TpY Nel976/02.06.2023 r. € oruncieHa ¢ MpaBoO Ha

3alIUTa Ha JUCEePTALUsATA.
* O01ma XapaKTepuCTHKA U CTPYKTYPA HA JUCEPTALIMOHHUS TPY/.

TpynsT ¢ Hanucan Ha 170 ctangapTHU cTpaHuIy. Toil BRIKYBa HEOOXOMMHTE Pa3/ieiu,
a UMeHHO: chabpxkanue (5 crp.), uznon3Banu cbkpamenus (1 crp.), yBoxa (3 crp.), aureparypeH
nperaen (46 crp.), nen u 3amaun (1 crp.), marepuanu u meroau (18 crp.), pesyararu (30 ctp.),
muckycusi (19 crp.), o6o6menue (1 crp.), uzBoau (2 crp.), mpunocu (1 cTp.), MPENOPHKH KbM
npaktukata (1 crtp.), murepatypen ykaszaren (38 cTp.), CHUCHK Ha MyOJMKAIlMUTE BHB BPbB3Ka C
JTMCEPTALMOHHUS TPyA W ydactus B HayuyHu (opymu (1 ctp.). ToBa CHOTHOIIECHHE MEXITY

pa3aenuTe nokas3Ba, 4ye JUCePTAUOHHHUAT TPY/ € CTPYKTYPHPAH NPABUJIHO.
* AKTYaJIHOCT Ha npodJiemMa.

Mine4HOTO TOBEIOBBIACTBO € 3HAYMMa 4acT OT CEJICKOTO CTOIAHCTBO HA HAIlaTa CTpPaHa.
EnvH OT OCHOBHHUTE MPOOJEMH MpPU HEro ca MAcTUTUTE (BH3MAJCHUITA HA MJICYHATA JKJIE3a).
HkxoHoMuueckuTe 3aryOou BCIEACTBUE Ha Te3M 3a00JIsiBaHUS ca OrpOMHU. BBB Bpb3ka ¢ TOBa
MIPOYYBAHUATA BBPXY TAXHATA E€THOJOTHUS, Tepanus W NpOoPUIAKTHKA Ca BUHArM aKTyaJlHU.
[IpyurHuTE 32 pa3BUTHETO Ha CYOKIMHUYHUTE M KIMHUYHO TPOSIBEHUTE MACTUTH ca
KOMIUIEKCHH, HO Hai-4ecTO ca CBBP3aHUM C IPOHMKBAHETO M PAa3BUTHETO Ha IAaTOI€HHU
MHUKPOOPraHM3MHU B MJeYHaTa >Kje3a, KaTro pojsaTa Ha Mpeapasnosaraimmre (akTopu e
chliecTBeHa. Te ca cBbp3aHM OCHOBHO C HEJOCTAaTBIM B XUIMEHATa, OCOOCHO Ta3W Ha BHUMETO,
TpaBMaTH3bM IIPHU JOEHETO, TEXHOJIOIMYHaTa opraHusainus BbB (epmata u ap. Tepanusra ce
OCHOBaBa Ha MPHJIOKEHNE HA MOAXOJSAIIN aHTUMUKPOOHU CpE/ICTBa, MOJOpaHU B 3aBUCUMOCT OT
BUJa M YYBCTBUTEIHOCTTa Ha MHUKPOOPTaHU3MMUTE, JIAKTAIMOHHUS NEpUOJ U JApyru (akropwu.
Yecto obaue Te3u JekapcTBa ce MpuiaraT 0e3 IMpeIBapUTENHO J1a0OpaTOpHO OINpeNesHe Ha
YYBCTBUTEITHOCTTA Ha E€THOJOTMYHUTE areHTH KbM TSAX WIM IBK JI03UpOBKaTa, KpaTHOCTTa U
MPOIBJDKUTEIHOCTTa Ha MPHUIJIOKEHUETO UM HE ca JOCTAaThbYHU 3a MOCTUTAaHE Ha TeparneBTHYEH
epext. OT Apyra cTpaHa BCHYKO TOBa CHOCOOCTBa 3a CENEKTHpPaHE M pa3lpOCTpaHEHHE Ha
PE3UCTEHTHH MHUKPOOHM IIaMOBE, KOETO € BaKeH MpolieM B cBeTOBeH Mamad. Mepkute 3a
OorpaHMYaBaHe MOsSBaTa U Pa3MpPOCTPAHEHHWETO Ha MUKpPOOHATa PE3UCTEHTHOCT BHB (epMUTE U
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HEHHUSAT MOHUTOPHUHT Ca BaKHU 33 YCTOMYMBOTO Pa3BUTUE HA OTpaAchiia, HO UMAT U CAHUTAPHO-
3/IpaBHO 3HA4YCHHE, Thii KaTO MOJUPE3UCTEHTHUTE LIaMOBE, MPUYMHIBAIIM MAaCTUTH, MOTaT Ja ce
mperaBaT ¥ Ha YOBEKA Ype3 MIIIKOTO M MJe4YHHUTe Tpoayktu. [Ipodmunaktukara, ycmemrHara
Tepanus ¥ KOHTPOJIa HAa Te3W 3a00JsBaHUs ca KIIOYOBU 32 HAMAISIBaHE HA MKOHOMHUYECKUTE
3ary0u B oTpachia. Te3u mpoOiemu ca 00€KT Ha HACTOSIUS AUCEPTALIMOHEH TPYH, MOCBETEH Ha
MPOyYBaHE HA aKTyaJHUTE OaKTEpHUaTHU MPUUMHUTENIN HA CYOKIMHUYHU U KIMHUYHU MaCTUTH
MPpU  HMHTCH3UBHO OTMVIGKJIAHW MIICKOJAMHM KpaBH, KaKTO U Pa3NpOCTPAHEHUETO Ha
AHTHOMOTHYHATA PE3MCTEHTHOCT CPEll TAX, BKIIOYUTEIIHO HA T'eHa MECA cpel METULUINH —
pe3ucTeHTHH cTaduimokoku. Bcuuko ToBa TmMoOka3Ba, uYe TeMaTa Ha NpeACTABeHUs!
AUCEPTAIMOHEH TPY/ 0e3CIOPHO € AKTYAJHA U Ba)KHA.

* CTeneH HA MO3HABAHE HA CHCTOSIHUETO HA MPO00GJeMa U TBOPYECKA MHTEPNpeTaIus

HA JuTepaTtypHus o63op.

B yBona e 1o0pe oueprana akTyaiaHOCTTa Ha IpoOJIEMUTE, IPOYUBAHU B JUCEPTALUATA, A
HUMCHHO I/I,Z[GHTI/I(l)I/II_II/IpaHC Ha OCHOBHHUTE BHIAOBC 6aKTepI/II/I, INpUYUHABAIIN CKPUTH W SBHHU
MAaCTUTHU IIPU KPABUTEC, KAKTO U TAXHATA YYBCTBUTCIIHOCT KbM aHTI/IMI/IKpO6HI/I CpeacCTBa.

B JUTEPATYPHUS NpPeErJiex ca pasriiciaiHu OCHOBHUTC (1)aKTOpI/I, KOHUTO Ca OT 3HAUYCHHUCE 3a
1osiBaTa, pa3BUTUETO U PA3NPOCTPAHEHUETO HA MACTUTUTE Mpu KpaBuTe. OmnucaHo e
HKOHOMHWYECCKOTO 3HAYCHUEC Ha TCE3U 32160J'I$IB21HI/IH, poJisiTa Ha OKOJIHaTa Cpclda, pasMEpa Ha
CTago0ToO, AOMUIHATA TCXHHUKA, IMOCICAOBATCIHOCTTAa HA U3J01BaAHETO (l'[’prO Ha 3JpaBUTC U CJICT
TOBa Ha OOJIHHUTE )KI/IBOTHI/I), 3aMBpPCABAHCTO Ha IOJa M IMOCTEIATA, XUIM€HATa HAa BHUMCETO U
Kpakara Ha kpaBute. He e npomycHara u cbliecTBeHaTa posist Ha YoBewkus gakrop. [loaxonsmio
€ OIMMCAaHO YCTpOﬁCTBOTO Ha BUMCTO, 3HAUYCHUCTO HA NOpOJaTa, Bb3pacCTTa, ICpUOoaa Ha JIaKTallu,
XPpAaHCHECTO U MMYHHHA CTAaTyC Ha KUBOTHUTC. OO6cToitHO ca pasricgann NMPpUYUHHUTCIATE Ha
MaCTUTH TIIpU TOBCAaTa C AaKIOCHT BbBPXY Haii-yecTo HU30JIUPpAHUTEC BHJAOBE, a HUMCHHO
Staphylococcus  aureus,  Kkoaryiasa-OTpHIIATEIHUTE  CTa(QUIOKOKH,  HaW-TIPOOJECMHUTE
cTpenToKoKH - Streptococcus agalactiae, S. uberis, S. dysgalactiae, kakto u apyru 6akTepuanTHu
BumoBe karo Escherichia coli, Trueperella pyogenes, Klebsiella spp., Pasteurella spp. u ap.
M3TpKHATH ca TeXHHUTE (I)aKTOpI/I Ha MaTOIrCHHOCT, MCXaHU3MUTEC HA TIPOHUKBAHCTO UM B ThbKaHTa
Ha MJICHHATA KJI€3a U pa3BUTHETO HAa BE3NAJIUTCIICH IIPOLEC. HpeJICTaBeHa € KJ'IaCI/I(i)I/IKaIII/IHTa Ha
MAaCTUTHUTEC IPH KPABHUTC, KAKTO W KPUTCPUUTEC 3a pa3indaBaHC Ha Cy6KJ’II/IHI/I'—IHI/ITe MaCTHUTH,
JJATCHTHUTEC I/IH(I)CI(I_[I/II/I " CCKPCTOPHUTC pa3CTp0ﬁCTBa Ha MJIe4yHaTa >kje3a. BbB BTOpaTa 4aCT Ha
nperyicaa ca pasrjiacagaHn OCHOBHUTE aHTI/IMI/IKp06HI/I CpCAcCTBa 3a JICUCHUC HA MAaCTUTUTC (6eTa-
JJAKTaMHH aHTI/I6I/IOTI/II_II/I, TETPAaUWKIINHU, AMHHOTJINKO3HUA-aMHHOIIUKIINTOJIH, MakKpOJInau,

JIMHKO3aMHU/IH, XUHOJIOHH U pu(aMITUIMHN), KAKTO U TSIXHaTa PapMaKOKHHETHKA U Bh3MOXHOCTH



3a paslpeiesieHUeTo UM B ThKaHuTe. lIpencraBeHu ca cTpykTypara, MEXaHU3MUTE Ha JIEHCTBUE
Ha aHTUOMOTULIUTE OT Pa3MIekKAAHUTE TPYIU U T€3U Ha Pa3BUTHE HA PE3UCTEHTHOCT KbM TAX OT
CTpaHa Ha MHUKpOOpraHusMure. B Tperara yacT € HampaBeH pPETPOCHEKTHUBEH IpEryie] Ha
MPOYYBAHMATA, CBBP3aHH C OTHACSHUATA KbM AHTHUMUKPOOHHM CpPEICTBA M AHTUOMOTHYHATA
PE3UCTEHTHOCT TpU OakTepuuTe, OCHOBHUM MPUYMHUTEIM HAa MACTHUTH MpPU KpaBUTE, a B
YeTBbpTaTa YacT ca MPEACTABEHU CHIIHOCTTA U TEHETUYHHUTE (XPOMO30MHHU U U3BBHXPOMO30MHU)
1 OMOXMMHMYHHM MEXaHU3MHU Ha Ta3M PE3UCTEHTHOCT. B 0030pa MMa HAKOM TEKCTOBH Macaxu 0e3
MMOCOYCHH JIUTEPATYPHU W3TOYHHIM, HAmp. Ha cTp. 53, 54 u np. Chiio Taka U30OpOsSBaHETO B
TEeKCTa Ha MUTHUPAHUTE U3TOYHHUIIM O TpsiOBajo Aa ObJe B €AHA IpUETa MOCIEeI0BATEIHOCT — IO
a30yueH pen Ha (aMuIuUTEe HA BOJACUIUTE AaBTOPU WM XPOHOJOTHYHO — OT Hal-paHo
nyOJIMKyBaHUTE KbM Hal-HOBHUTE. TakbB MOAXO[ JIMIICBA KAKTO B IpErjiefa Ha JIMTEpaTypara,
Taka W B guckycusta. Cuuram, d4e OM OWJIO TO-TIPaBHIHO BMECTO ,,AHTUMHUKPOOHA
PE3UCTEHTHOCT® J1a ce U3IO0JI3BAaT TEPMHUHUTE ,,MUKPOOHA PE3UCTEHTHOCT WUIH ,,aHTUOMOTHUYHA
PE3UCTEHTHOCT®, T KaTO aHTUMUKPOOEH € e(peKThT HAa AaHTUOMOTULIUTE, & YCTOMYMBOCTTA KBM
TAX C€ W3rpaxJa OT MUKPOOPTaHM3MUTE W B TO3M CMHCHJI T € MHKpoOHa. BaxkHO e chIIo
M3MHMCBAHETO HA MEPHUTE €MHUIM B LIEJUsS TPy Ja ObJe YEeAHAKBEHO U Ja € [0 MEK/yHapOIHUS
CTaHJapT, HAMp. B PA3IUYHUTE YAaCTH HA JAMCEPTAIMATa cera MIIHIUTPUTE CE CpellaT U3MUCaHu
kato ,,ml*“, mL* umum , M.

JluTeparypHusIT nperJieJ € HANMCAH M CTPYKTYPUPaH MHOro aoope. OT Hero juuu

OTJIMYHATa OCBEAOMCHOCT Ha JOKTOpAaHTa IO TEMAaTa Ha AUCCPTAIUOHHUA TPYA.

® He.]'[, 3aJavYd, XUIIOTE3M U METOAM HA H3C/IcABaHE. CboTBEeTCTBHE HA u36paHaTa

METOAMKA HA M3CJIeIBaHE C MOCTaBEeHaTa 1eJI U 3ala1Yi HA JTUCEPTANHOHHUSA TPYA.

Henra Ha gucepTalMoOHHUS TPy € NMPaBUJIHO U sicHO ¢opmy.aupana. Ts npenBuxia
MPOYYBaHMS BBPXY HAN-IIMPOKO Pa3sIpOCTPAHEHUTE U aKTyalHU OAKTepHAIHU NMPUUYUHHUTEIN Ha
CYOKJIMHUYHHU U KJIMHUYHUA MacTUTH IPU MHTEH3UBHO OTTJICKAAHN MIIEKOJaliHU TOBE/la B HaIllaTa
CTpaHa, KaKTO W TCXHUTC OTHACAHUA KbM aHTI/IMI/IKp06HI/I cpeacrtBa W CBbp3aHaTa € TOBaA
PE3UCTEHTHOCT. 3a U3ITBIHEHUETO 1 ca OCTaBEHHU LIecT 3aJa4u, KOUTO ca 100pe popMyJIHpaHu
U TOAXOMSIIIM 32 NMOCTHraHe Ha NeJTa Ha JucepranusaTa. Te BKIOYBAT CKPUHUHIOBU
NpOy4YBaHUS BbB ()epMHU C MIIEKOAAWHU TOBeJla OT pa3iHMyHU reorpadcku pailoHu B cTpaHaTa 3a
HaJINM4YUC Ha MACTUTH M II0JIydaBaHC Ha HpO6I/I OT TdAX, U3BBPIIBAHC Ha MI/IKp06I/IOJ'IOFI/I'-IHI/I
u3Ccle/BaHusl Ha MpoOuTe 3a M30JUpaHe, UACHTU(UIIMpaHE W TUIU3UpPaHE HAa MUKPOOHUTE
u3osaTH ¥ (GopMHUpaHe Ha MUKpOOHaA cOMpKa, J1abopaTopHO ompesensHe Opos Ha COMAaTUYHHUTE
KJIETKH B MJICUHUTE MPOOM M CHOTHACSAHETO UM C BHJA Ha H30JIMPAHUTE MHUKPOOPTaHU3MH,
T'€HOTHIIHA H)IeHTI/I(i)I/IKaHI/IH Ha HIKOW OT Hal-3HAYNMHUTE MPUYUHHUTECIIN Ha MaCTUTH, U3CJIICIBAHC
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Ha YYBCTBUTEIHOCTTa HA W30JUpPAHUTE OAKTEpUU KbM AHTUMHUKPOOHHU CpeicTBa U (PEeHOTUIIEH
aHaJIM3 Ha HAJIMYHATa PE3UCTEHTHOCT, KAKTO U MPOYYBAHE BBPXY Pa3MpOCTpaHEHHETO Ha MECA

Cpea MCTULUJINH — PC3UCTCHTHHU CTa(l)I/IJIOKOKI/I, H30JIMpaHn OT MJICYHU HpO6I/I.

B pasnena ,Martepuasum u meroau” MHOro go0pe ca ONHCAaHW H3CIICIBAHUTE
KMBOTHOBBAHKU 00ekTH (8 mireunu rosemnoBbanu ¢epmu, 4 B CeBepHa u 4 B IOxna Beiarapus),
V3BBPIICHATE CHKPHHUHTOBH IPOYYBAHHUS B TIX C MOMOIITa Ha OBpP3M MACTHUTHH TECTOBE,
B3€MAaHETO Ha TMpoOM TpU Chma3BaHE Ha TMpaBujaTa 3a acelnThKa U aHTUCENTHKA,
aBTOMATHU3HPAHOTO K30pOsBaHE HA COMATHYHHUTE KIETKH BBB B3€THTE MpoOW, M3MOJI3BaHATA
anapatypa W KoHcymatuBH. [logpoOHO M SICHO € omMcaH MOAXOABT IMPH H3BBPIIBAHETO Ha
OAaKTepUOJIOTHYHUTE HW3CIeABaHMs, (DEHOTHUITHOTO ONpeNeNisHe Ha CTaQUIOKOKOBHTE U
CTPENTOKOKOBUTE HW30JlaTU W Ha ['pam-orpunarennute Oakrepuu. [Ipunoxxkenure Merogu u
W3MOJI3BaHUTE MaTepuaaud 3a ONpefeNisHe Ha YyBCTBUTEIHOCTTa Ha IIAMOBETE KbM
AHTUMHUKPOOHH CPEJCTBA CHIO ca JOOpe MPeICTaBeHH, KAaKTO U 3a T€HEeTHYHATa UACHTU(DUKAIISL
Ha M30JIMpaHUTE CTA(QUIOKOKM, CTPENTOKOKM M Ha T€H MECA mpu METUIMINH PE3UCTEHTHU
crapunokoku. To3u paznmen e nodpe onarnenen ¢ 3 tabmumm u 10 uBetHu otorpaduu, siCHO
MIPEJICTaBALIN HAKOU M3MOJI3BaHU Ypelu, 00eKTH U eTanu oT pabotara. [londpaHute MeToau Ha
u3cjeIBaHe ca MOAXOAAIIM, KJIACHYECKHM M ChbBPEMEHHHU, M H3LSJI0O CbOTBETCTBAT HA

mocraBeHaTa meJl 4 3ala4uTe Ha JUCEPTANUOHHUSA TPYA.

* OHAarJIeIeHOCT U NpeacTaBsiHe Ha NMOJYyYeHHTEe Ppe3yJITaTH.

Pe3yaraTure OT W3BBPIICHUTE H3CIEIBAHUSA Ca TMPEACTABEHHU MpPerjaeIH0 U sICHO, B
MOCIIEIOBATETHOCT, CHOTBETCTBAIllA HA TOCTABEHUTE 3a/ladyll U Ca HANMBJIHO JOCTATHYHM 32
MOCTUTaHEe Ha IleNTa Ha pa3paborkarta. Te ca MHOro noOpe 0O0OOIIEHHM, CHUCTEMaTH3UPAHU H
W3JIOKEHU B pasjnien ,,Pe3ynaraTu’”, kato ca orpa3eHu B 14 TaGJumu, OT KOUTO SICHO MOraT Ja ce
BUJAT U CPABHAT MOJy4yeHUTE AaHHU. OOmusAT Opoit Ha TabiauuurTe B qucepranusirta € 19, Ho 2 ot
TAX ca B JUTepaTypHUs mperieq u 3 — B pasnena ,,Marepuanu u Meronu®. Pesynratute ca
OHArJIe/ICH! ChC 7 (PUT'YPH, IBE OT KOUTO BKIIFOYBAT CHUMKHU ((DUTYpUTE B AUCEPTAIUATA ca OO0
17, xkato ocraHanute neceT GUTYPH ChC CHUMKH, MPEICTABSIIN €Tanmy oT paboTara, amaparypa u
pesynaTatH, ca B pasnen ,,Marepuanu u Meroau*), kakto ¥ 5 rpaduku, TOKa3Balll Pe3yiaTaTH OT
reHeTUYHUTe aHanu3u. [IpeacraBen e Opost Ha M3CIEIBAHUTE KUBOTHOBBAHU (DepMU U KpaBU, Ha
B3€THTE MPOOU 32 MUKPOOMOJIOTMYHO M3CIIeJIBAHE, HAa M3OJIMPAHUTE OaKTEpHUaTHU IaMOBE MPH
CIIy9anTe Ha KIMHUYHU M CYOKJIMHUYHHA (POPMHU Ha BBH3MAJICHHE HA MIIEYHATA JKJe3a, KaKTO H

pasnpenenieHHeT0o MM B TpoyuBaHuTe oceM (epmu. JloOpe € TMOKa3aHO YCTaHOBEHOTO



CHOTHOILIEHUE MEXAYy Opos Ha COMATUYHUTE KIETKM M OakTepuaaHUTe u3oiatu. SIcHO ca
MPE/ICTaBEHU BHUAOBOTO pas3MpefesieHne Ha CTadUIOKOKOBUTE M CTPENTOKOKOBUTE IIAMOBE,
M30JIMpaHu NPU KIMHUYHU U CYOKIIMHUYHM MAcCTUTH U PE3YJITATUTE OT FEHETUYHUTE aHAIU3U 3a
uaeHTuduIMpane Ha u3onupanute S. aureus, S. epidermidis u S. agalactiae. bu Ouio noneszxo na
ce MOCOYM B KOJIKO M KOM OT H3CJIEABAHUTE MJICYHM IPOOHM C€ YCTaHOBABAT KOMOWHALUU OT
MaTOreHHW MHKPOOpraHu3mMu M faimu S. UDeriS Hampumep ce H30JIMpa CaMOCTOSATEIHO HIIH
MPEeIMMHO B KOMOMHAIIMH, ThI KAaTO 3a TO3W BHJ] € U3BECTHO, Y€ CE Pa3BHBA MPEIUMHO ChbBMECTHO
C HSAKOW OT OCTAHAJIMTE CTHOJOTMYHU areHTH. OTHACSHMATA HA M30JIMPAHUTE OT MJICYHU MPOOU
CTaQMIOKOKH U CTPENTOKOKM KbM Pa3jMYHU KJIACOBE aHTUMHMKPOOHH CpeACTBa ChUIO ca JaJIeHU
MIPErjieIHO U SICHO, B CpaBHUTENEH acnekT. OT 0000nIeHnTe JaHHU MOKE Ja C€ BUJAST U CPaBHAT
OpOST W UYYBCTBUTCIHOCTTa Ha OaKTepHAIHUTE I[AMOBE OT pa3jIMYHUTE (QEepMHU, BHUIOBOTO
pasnpenierieHue Ha PEe3UCTEHTHOCTTAa Cpel H30JUpaHUTe CTA(QUIOKOKOBU M CTPENTOKOKOBH
[[aMOBE M TEXHUTE TOBEPUTEIHH UHTEepBaiu. bu Oulo MHTEpecHO Na ce HampaBu YCHOPEIHO
MPOYYBAHE 3a U3MOJI3BAHUTE AaHTUMUKPOOHU CPEJCTBA MPe3 MPEAXOAHUTE TOJUHH B U3CIICABAHUTE
dbepMH W CpaBHCHHE C HACTOSIIUTE PE3yJTaTH, CBBP3aHU C YCTAHOBEHATa YCTOWYMBOCT Ha
n3onupanute Oaktepuu. Pesymrartute, otHacsmm ce go ompenenenute MICgo 3a neer or
MPOYYEHUTE XUMHOTEPANEBTUIIM TPU CTA(QUIOKOKUTE M CTPENTOKOKUTE, HW30JHUPAHU MpH
CYOKJIMHUYHU U KIIMHUYHM MAaCTUTHU MPH TOBeja, ca Jo0pe MpeACcTaBeHH B TaOJIHIIM, a HAKOU ca
JOKYMEHTHUPAHH U HA CHUMKH. Y CTAaHOBEHUTE KApPTUHU HAa PE3UCTECHTHOCT MPHU CTAPIIOKOKUTE H
CTPENTOKOKUTE, M30JUPAaHU OT MJIEYHUTE MPOOM, CHINO ca 3HAUUMH pe3yiaraTtd. ChIIO Taka e
HampaBeH I'eHEeTHYEH aHAIN3 3a OTpeieNisiHe Ha TeHa MeCA MpH HU30IupaHuTe CTadUIOKOKH, KOETO
€ TIOKa3aTeTHO 32 ChbBPEMEHHOTO HUBO Ha padota. [IpeacraBeHuTe pe3yntaTu ca JOMBIHUTEITHO
MOSICHEHU B TEKCTa KbM Tabyiuuute U ¢purypute. HaunHbT HA MpeaCcTaBIHETO U CPABHSIBAHETO Ha
MOJTYYEHUTE JAHHU TIOKa3Ba, Y€ aBTOPHT BJIJIe€ MPUIOKEHUTE METOAM Ha U3CJIEe/IBaHE, KaKTO U
obOpaboTkaTa, 000011aBaHETO ¥ KOMIIETEHTHOTO aHaJIN3upaHe Ha pesyararute. OT TO3U pazzien oT
aucepranusaTa 0e3COpHO Ce BWKAA, Y€ MOCTABEHUTE 3a/1a4M €a U3MbJIHEHH W I1eJTa Ha
paboTaTra e HOCTUrHATA.

* O0chkIaHe HA pe3yJITATHTE M U3M0JI3BaHA JIUTEpaTypa.

Pazpenst ,,Jluckycus” cbio € o0cToeH U mbiaHoleHeH. Toii BK/IOYBA KOMIETEHTEH
aHAJIM3 HA JAHHUTE OT M3BbPIIEHUTE KOMILIEKCHH MPOYYBaHUs, KATO TYK ChII0 M3IIBKBA
BHCOKATA JINTEPATYPHA OCBEJIOMEHOCT HA JOKTOPAHTA W YMEHHETO MY /Ja ThJKYBa H
cpaBHfiBa pe3yaratute. B To3u pazgen ToNydeHHWTE pE3yNTaTH ca  3aabJIO0YCHO
WHTEPIPETUPAHU U CPABHIBAHU C TE€3H HA JIPYTU aBTOPHU OT peaulia palloHU Ha cBeTa. BbB Bpb3ka
C MOHUTOpPUHTA Ha Pa3MpPOCTPAHEHHETO HAa MACTHTHUTE 3a00NIIBaHUS KaTO cIabOCT € TTOCOYECHO

OTCHCTBHUETO HAa HAIITMOHAJIHH CUCTCMHU 3a PETUCTPHUPAHC HA XYMAHHOTO OTHOLICHUEC KbM KPaBHUTC
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U HHMBaTa Ha MacTUTU B mMoBeueTro EBpomelicku cTpaHu. ABTOPBT MPAaBHIHO KOHCTaTHpa, 4ye
pa3IMKUTE B CHCTOSHHETO Ha OTAETHHUTE (epMH ce IbJKM Ha KIMMaTH4YHUTE (AKTOpU B
pasnuyHUTe reorpadCKu paiioHH, YCIOBHUATAa M XMUTHEHATa HA OTTJIeKIAaHEe U JJOEHE, opoaTa Ha
KMUBOTHHUTE, KOMIETEHTHOCTTa HA MEPCOHANIA, TUArHOCTUYHUTE METOJAU, PEIOBHHS CKPUHUHT,
MPAKTUKUTE Ha YOpPaBJI€HUE M KOHTPOJ, KAKTO M CTpAaTeruuTe MNpU NpoQHIaKTHKaTa Ha
BB3MAJICHUSITA HAa MJIEYHATa *kJie3a. B pe3ynrar Ha cBOMTE MPOYYBAHMUS M HA TE3U HA JIPYrU
M3CJIEI0BATENN JOKTOPAHTHT MOTBBPXKIABa, Y€ KIMHUYHUTE M CYOKIMHUYHUTE MACTHTU TPH
KpaBUTE€ C€ NpPUYUHABAT OT [paM-TIONOXKUTEIHM MHUKPOOPTaHU3MHU C BOJEINA PO Ha
MaTOTEHHUTE CTPENTOKOKU U cTauiiokoku. [locouenute hakropu ca OT OCHOBHO 3HaU€HUE U 32
YCTaHOBEHOTO CXOJICTBO B Pa3MpOCTPAHEHHUETO HA MAaTOT€HHUTE MHUKPOOPTraHU3MHU B HSAKOU OT
nscnensanure Qpepmu. KomeHTHpaHo € 3Ha4eHHMETO Ha OpOsS HA COMATUYHHUTE KJIIETKH KaTo
MH/IMKATOP 32 HACTHIIMIIM IMPOMEHHU B KQYECTBOTO HAa MIIIKOTO HAW-4eCTO MOpay Bbh3NAJCHHE HA
MJIeUHATa JKJIe3a U TO-PSIKO BCIEACTBHE HAa CEKPETOPHO Pa3CTPOIMCTBO, Bpbh3KaTa HA PE3yITaTUTE
C MHUKpOOHAaTa €THOJOTHs, KaKTO M Ha NpeauMCTBaTa OT KOMOMHHPAHETO Ha TO3M TECT C
KyITypallHUTe u3cienBanus. lleHHa e nucKkycusita 3a poiiita Ha S. aureus Karo 3HAYUM
NPUYMHNATEN HAa KIMHUYHO MPOSBEHH M MO-PSAKO Ha CyOKIMHMYHM MacTUTH. OOCBHACHO € U
3HAYEHUETO B TO3M AaCHEKT M Ha OCTAHAJIWTE HU30JMpaHU OaKTepHH, KaKTO M HHTEpecHaTa
HaxoJKa, 4Ye [IOHACTOSAIIEM Koaryja3a-HeraTUBHUTE CTa(UIOKOKM TOKa3BaT I[0-BHCOKa
PE3UCTEHTHOCT KBbM IIOBEUETO OT TECTBAHWUTE AHTUMHKPOOHM CpPEACTBA B CpPAaBHEHUE CBC S.
aureus ¥ BB3MOXKHATA UM pOJIsI KaTo pe3epBOap Ha T'€HM 3a pe3UCTEeHTHOCT. JlomycHaTa e
(dakTUyecka TpelIka B H3pPEYeHUETo ,,B HameTo mnpoyyBaHe C HaW-TONsIMa 4YecToTa Ha
pasmpocTpaHeHue Osxa Koaryja3a-HeraTMBHHUTE CTadHIOKOKH S. UDeris, ciaemBanu OT
cTpenTokokuTe OoT Buaa S. agalactiae.” ua ctp. 109 u npomyck B mbpBaTa 4acT Ha CIIEABAIIOTO
n3pedeHne. OOCHACHO € Pa3NpOCTPAHEHUETO HA MYJITHPE3UCTEHTHU IAMOBE CTa(UIOKOKH U
CTPENTOKOKH MPEANMHO TMOpaau HEmpaBHIHATa ynoTpeba Ha aHTUMUKPOOHU CPEICTBa, KaTo €
W3THKHATO, Y€ Pa3IMYHUTE MOJIENIM Ha YCTOMYMBOCT Half-BEPOSATHO CE€ ABJKAT Ha ymoTpedaTa Ha
pa3IMyHU aHTUOMOTHIIM B CHOTBETHUTE (hepMu U pernonu. OtdensizaHa € obadye OmacHOCTTa OT
HAIMYMETO Ha MYJITHPE3UCTCHTHH IIaMOBE S. aUreUS KbM OKCAIMIINH, aMITHIIWINH, Ie()OKCUTHH
U TETPALMKIUH BBB BPb3Ka C Pa3MpOCTPAHEHUETO HA METHIIMIMHOBATA PE3UCTEHTHOCT, KOSTO €
OT 3HaYeHME 3a OOIIECTBEHOTO 3/paBe. Ts ce OCHOBaBa Ha MpHI00MBaHE HA MOOMIIEH T'€HETHYEH
enemeHT (ctaduinokokoBa kaceTHa xpomozoma SCC), chabpiKalll reHa MeCA, Koaupall CHHTE3a
Ha aITepHaTHBEH MEeHULUWINH-cBbp3Ball npoTenH (PBP2a) ¢ wnamanen aduHuUTET KBM
MEHUIWINHA32-PE3UCTCHTHUTE TECHUIMIUHN KAaTO METHUIMIMH U OKCAllWJIMH, KaKTO U KbM

ocTaHaiauTe OeTa-TaKTaMHH aHTI/I6I/IOTI/IL[I/I. I[I/ICKyTI/IpaHO € pa3npoOCTPaHCHUCTO HA TO3U I'CH CPECA



cTaUIIOKOKOBUTE IaMOBe. Pa3fmenpT yMecTHO 3aBbpIIBa C 0000IIEHHE Ha PE3YJITATUTE OT

HAITpaBCHUTC IIPOYyYBAHUA.

B pesynrtar Ha u3BbplICHUTE MpoyuBaHUsA ca GopmyinupaHu 12 m3BoAa, KOUTO SCHO U
TOYHO OTpPa3sIBaT PE3yJITATUTE B IIOCIIEI0BATEIIHOCTTA HA IOCTABEHUTE 3aauu.

* [IpuHOCH HA AUCEPTALMOHHUS TPYA.

IMpuHocHTE, MPOM3THYAINNA OT M3BBPIICHUTE W3CIICABAHMS M aHAIM3M, Ca YEeTHPH Ha
Opoii, sicio popmynupanu. TpH OT TAX ca NOTBHPAUTEHA U €IHH € OPUTHHAJIEH 32 HALIATA
cTpaHa. BaxxeH nMpHHOC MPEICTaBIABAT U3BBPIICHUTE CPABHUTEIIHHE M3CIICABAHNS U aHATUTHYHA
OIlCHKAa Ha Hal-4eCTO CpeliaHuTe OaKTepHHU BHIOBE, MPUYMHSABAIIM MACTHTH IPU KPaBHUTE B
oceM (epMH OT pa3IMYHM PErHOHH Ha Hamara cTpaHa. HampaBeHHSAT KOMIUIEKCEH (PEHOTHIICH
aHAIM3 W OIEHKA Ha PE3MCTEHTHOCTTA HAa HW30JIMPAHHMTE CTPENTOKOKOBH M CTa(hUIOKOKOBH
[IAMOBE KbM HSKOJIKO aHTHMHUKPOOHH CPEJICTBA CHINO € IECHEH MPHHOC, KAKTO M HalpPaBEHHST
IeHETHYCH aHallM3 3a MPUCHCTBHE HA TeH MECA mpu cTadUIOKOKOBUTE MIaMOBE C (DEHOTHUIIEH
npodHI Ha METUIIMIMHOBA PE3UCTEHTHOCT. OPUTHHAIHUAT IPHHOC HA TUCEPTAIMATA € CBBP3aH C
M3BBpIICHATa TCHETHYHA MIACHTU(UKAIMSA Ha HAKOM OT crpentokokoBute (S. agalactiae) u
craduaokokoBure mamose (S. aureus, S. epidermidis), uzonupanu oT MIEYHH MPOOU OT KpaBU

CbC CY6KJ'II/IHI/IIIHI/I N KIIMHUYHU MAaCTUTH, ITOCPCACTBOM QPCR B THAaIrHOCTUYCH aJITOPUTHM.

IIpenopbkuTe 3a NpPaKTHKaTa CbHUIO ca 4YeTUpH, A00pe Qopmynupanu. TaxHOTO

MPUJIOKEHNE O OMIIO TOJIE3HO MPH TepanusaTa U KOHTPOJa Ha MaCTUTUTE IIPU KpaBUTE y HAC.

JIuTepaTypHUAT yKa3aTeJ BKJIIOYBA MHOTO rojisiM Opoit JInTepaTypHHM M3TOUHUIM — 314
Op. ¥ TMOKa3Ba OTJIMYHATa WH(OPMHUPAHOCT HA aBTOpA 3a ChCTOSIHMETO Ha MpolbiiemMa B Hamlara
cTpaHa u B 4yxOuHa. lllecT oT n3TouHMIMTE ca HAa KUpWIKIA, a octaHanuTe 308 - Ha MaTuHUIA.
JlenbT Ha w3TOUHHUIMTE OT mocienHure 10 roamuu e 3HauuteneHn —7/0 % (222 6Op.), koero e
CBHJIETEJICTBO 3a J00paTa 0CBeJOMEHOCT HA aBTOPAa HAa CbBPeMEHHO HHBO U CIIEJCHETO Ha
akTyanHata quteparypa. Te3u ot nepuona 2001-2011 r. ca 28 % (85 Op.), a Hail-manko (2%, 7 Op.)
ca teau ot 2000 r. m mpeau ToBa. JIuTepaTypHHAT ykazarea € 100pe odopMeH CBhITIaCHO

CTaHAAPTHUTC U3MCKBAHUA.
b Ouemca Ha CTCIICHTA HA IHYHOTO YYaCTHUEC HA TUCEPTAHTA B IPUHOCUTE.

Ac. M. HuxkonoBa e BoJeml aBTOp Ha BCHYKM MNYOJIMKAMM W Y4YacTUsl B HAy4YHH
KOH(epeHIMH, MPeICTaBEH! BBbB Bpb3Ka C JUCEPTALlMATA, KOETO € MOKa3aTea 3a aKTUBHOTO M
ydacThe HEHHOTO pa3paboTBaHe. ToBa MpoiMya ChUIO OT IMPEICTABIHETO HAa MaTepuala Ha

npeaABapuTeIiHaTa 3alluTa 1 KOMIICTCHTHOTO Y4aCTHC BbB Bb3HUKHAJIATA JUCKYCHS. HO,Z[pO6HOTO
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MU SICHO OIMCaHHWE Ha MPWIOKEHUTE METOAUM B JUCEpTalusATa, yMeEIOTo oOoOniaBaHe U
JOKYMEHTUPaHE Ha PEe3yJITaTUTE, KAKTO U aHAJTUTUYHOTO UM OOCHKJIaHE CHIIO MOKa3BaT BUCOKA
KOMITETEHTHOCT U 3HAYUTEJICH OMUT B JTaboparopHaTta paborta. OT BCHYKO TOBA JIMYHU, Y€ TPYABT
€ HelHO JIMYHO /1eJ10, OCHIIECTBEHO IOJI BEHIOTO PBHKOBOJCTBO HA HAYYHHUS] M PBHKOBOJAUTEN

npod. a1.H. Banentuna Ypymosa.

* Kputnunm 6eJ1e:KKH, NpenopbKH U BBIPOCH.

MowuTte OenexKu, BBIPOCH M TMPENOPBKUA IO MPOEKTa Ha JUCEPTALMOHHUS TpPyH Osixa
NpeacTaBeHd Ha PasmmpeHus KaTelpeH ChBET NpU  NPEABAPUTEITHOTO OOCHKIaHE Ha
aucepraunusaTa. Te Osixa B3eTH mpea BUJ OT aBTOpa B rosiiMa CTeneH. 3alens3Bar ce obaue

IICYaTHH, ITPABOIIMCHU U CTUJIOBU I'PCIIKHU, HO B 6’[>I[€H_IaTa pa60Ta TC Tp${6Ba Ja CcC H30ArBarT.

* ABTopedeparbT € a00pe oopMeH TexHHMUYECKHM U ecTeTHdYeckKu. Toii orpassiBa
00eKTHBHO CTPYKTYpaTa M CbAbpP:KAHHETO Ha JUcepTAlUOHHHMS TpyA. Hamucan e Ha 52
CTpaHULM U II'BJIHOLEHHO IPEJCTaBsl pe3ylTaTUTE OT U3CJIE/IBAHUATA, U3JI0KEHU B JAUCEpTaLUITA.
BxitouBa HEOOXOUMHTE pa3/ieNid CHIIIACHO OOLIONPHETUTE W3MCKBAHUA, KakTo B 17 Tabmunu u

17 ¢urypu, npeacTaBsiu pe3yaTaTUTe.

e IlyoaukyBanum cratum u unutupanusa. Ilpenenka Ha nydJuMKaUUUTEe IO

AucepTAMOHHMSA TpyA. OTpaskeHHe B HAYKaTa — M3MOJI3BaHe M LIUTHPaHe OT APYrd aBTOPH.

[IpunokeHuaT cnuchbk Ha MTyONHMKAIMUTE, CBBP3aHH C JUCEpTalusaTa, BKIOYBA TPH
3arnaBus. Te ca Ha aHIMIMICKU €3UK, KaTo B TsX Mapusina Hukonosa e Bogem aBrop. Otneyatanu
ca pe3 2021 u 2022 r. B pedeprupany HayYHH CIIMCAHHMS, IBE OT KOUTO ca nHaekcupanu B Web of
Sciences (,,Tradition and modernity in veterinary medicine” u ,,Trakia Journal of Sciences®), a
enHa e ¢ uMmnakT panr (Scopus) — SJR: 0,128, ny6nukyBana B cIL. ,,Veterinarija ir Zootechnika®,
Te3n HayyHH NyOJMKANMM U TMOJYYEHHTE OT TAX TOYKH €a JOCTATHYHHM 3a 3allUTa Ha
AUcepTAIMOHHMA TpyA. EnHa oT Te3w mnyOnukanud € HUTHpPaHa B chucanue ,Veterinary
Sciences®, koeto € ¢ mmmakT panr (Scopus) - SJR: 0,52. ToBa ¢ mpecTwkeH MOKas3aTen 3a

3HAYUMOCTTAa Ha HyGHHKYBaHI/ITC PE3YyITaTu U OTPAXKCHUCTO UM B HAyKaTa.

Mapusina HukonoBa uma u 1Be y4acTHsl ¢ JOKJIQAW Ha MEXIYHAPOJIHH HAyYHU (POPYMHU —
MexnyHaponHata HayuyHa KoH(epeHuus ,, T radition and Modernity in Veterinary medicine* (16-
18.04.2021 r.) u ,,XV MexayHapoaeH KOHrpec Ha MUKpoOuosno3ute B brirapus®, Konpusmuiia
(15-8.10.2022 1.).









extent, submitted the required number of scientific publications and credits and by Order of the
Rector of TrU No. 1976/02.06.2023. has been deducted with the right to defend the dissertation.

¢ General characteristics and structure of the dissertation work.

The work is written in 170 standard pages. It includes the necessary sections, namely:
contents (5 pages), abbreviations used (1 page), introduction (3 pages), literature review (46
pages), aim and objectives (1 page), materials and methods (18 pages), results (30 pages),
discussion (19 pages), summary (1 page), conclusions (2 pages), contributions (1 page),
recommendations for practice (1 page), bibliography (38 pages), list of publications related to the
dissertation work and participation in scientific forums (1 page). This ratio between the sections
indicates that the dissertation is structured correctly.

* Timeliness of the problem.

Dairy cattle breeding is a significant part of our country's agriculture. One of its main
problems is mastitis (inflammation of the mammary gland). The economic losses due to these
diseases are huge. In this regard, studies on their etiology, therapy and prevention are always up-
to-date. The reasons for the development of subclinical and clinically manifested mastitis are
complex, but most often they are related to the penetration and development of pathogenic
microorganisms in the mammary gland, and the role of predisposing factors is essential. They are
mainly related to deficiencies in hygiene, especially that of the udder, traumatism during milking,
technological organization on the farm, etc. The therapy is based on the use of appropriate
antimicrobial agents, selected depending on the type and sensitivity of microorganisms, the
lactation period and other factors. Often, however, these drugs are administered without prior
laboratory determination of the sensitivity of the etiological agents to them, or the dosage,
frequency and duration of their administration are not sufficient to achieve a therapeutic effect.
On the other hand, all this contributes to the selection and spread of resistant microbial strains,
which is an important problem worldwide. Measures to limit the emergence and spread of
microbial resistance in farms and its monitoring are important for the sustainable development of
the sector, but also have a sanitary and health significance, since multiresistant strains causing
mastitis can also be transmitted to humans through milk and dairy products. Prevention,
successful therapy and control of these diseases are key to reducing economic losses in the
branch. These problems are the subject of the current dissertation, dedicated to the study of the
current bacterial causes of subclinical and clinical mastitis in intensively reared dairy cows, as

well as the spread of antibiotic resistance among them, including the mecA gene among



methicillin-resistant staphylococci. All this shows that the topic of the presented dissertation is
undoubtedly current and important.

* Degree of knowledge of the state of the problem and creative interpretation of the
literature review.

In the introduction, the relevance of the problems studied in the dissertation is well
outlined, namely identification of the main bacterial species causing latent and clinical mastitis in
cows, as well as their susceptibility to antimicrobial agents.

In the literature review, the main factors that are important for the occurrence,
development and spread of mastitis in cows are examined. The economic importance of these
diseases, the role of environment, herd size, milking technique, sequence of milking (healthy first
and then sick animals), floor and litter contamination, udder and cow foot hygiene are described.
The essential role of the human factor has not been overlooked. Udder structure, importance of
breed, age, lactation period, nutrition and immune status of animals are appropriately described.
The causative agents of bovine mastitis are extensively reviewed, with an emphasis on the most
commonly isolated species, namely Staphylococcus aureus, the coagulase-negative staphylococci,
the most problematic streptococci - Streptococcus agalactiae, S. uberis, S. dysgalactiae, as well as
other bacterial species such as Escherichia coli, Trueperella pyogenes, Klebsiella spp.,
Pasteurella spp. and others. Their pathogenicity factors, the mechanisms of their penetration into
the mammary tissue and the development of an inflammatory process are highlighted. The
classification of mastitis in cows is presented, as well as the criteria for distinguishing between
subclinical mastitis, latent infections and secretory disorders of the mammary gland. In the second
part of the review, the main antimicrobial agents for the treatment of mastitis (beta-lactam
antibiotics, tetracyclines, aminoglycoside-aminocyclitols, macrolides, lincosamides, quinolones
and rifampicins) are considered, as well as their pharmacokinetics and possibilities for their
distribution in tissues. The structure, mechanisms of action of antibiotics from the considered
groups and those of the development of resistance to them by microorganisms are presented. In
the third part, a retrospective review of the studies related to attitudes to antimicrobial agents and
antibiotic resistance in bacteria, the main causative agents of mastitis in cows, was made, and in
the fourth part, the nature and genetic (chromosomal and extrachromosomal) and biochemical
mechanisms of this resistance are presented. There are some textual passages in the overview
without cited literary sources, e.g. on pp. 53, 54, etc. Also, the listing in the text of cited sources
should be in an accepted sequence - alphabetically by the surnames of the leading authors or
chronologically - from the earliest published to the most recent. Such an approach is missing from
both the literature review and the discussion. | think it would be more correct to use the terms

"microbial resistance™ or "antibiotic resistance" instead of "antimicrobial resistance", since
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antimicrobial is the effect of antibiotics, and resistance to them is built by microorganisms, and in
this sense it is microbial. It is also important that the spelling of the units of measurement
throughout the work be uniformed and follow the international standard, e.g. in various parts of

the dissertation, milliliters are now found written as "ml" "mL" or ,,mn*.

The literature review is written and structured very well. It shows the doctoral
student's excellent knowledge of the topic of the dissertation.

* Purpose, tasks, hypotheses and research methods. Correspondence of the chosen
research methodology with the set goal and tasks of the dissertation work.

The purpose of the dissertation work is correctly and clearly formulated. It envisages
studies on the most widespread and current bacterial causes of subclinical and clinical mastitis in
intensively breaded dairy cattle in our country, as well as their reactions to antimicrobial agents
and the related resistance. For its implementation, six tasks are set, which are well formulated
and suitable for achieving the aim of the dissertation. They include screening studies in farms
with dairy cattle from different geographical regions of the country for the presence of mastitis
and obtaining samples from them, performing microbiological studies of the samples for isolation,
identification and typing of the microbial isolates and forming a microbial collection, laboratory
determination of the number of somatic cells in milk samples and their correlation with the
species of microorganisms isolated, genotypic identification of some of the most important
causative agents of mastitis, study of the sensitivity of isolated bacteria to antimicrobial agents
and phenotypic analysis of available resistance, as well as a study on the distribution of mecA
gene among methicillin-resistant staphylococcal isolated from milk samples.

In the ""Materials and methods' section, the researched livestock sites (8 dairy cattle
farms, 4 in Northern and 4 in Southern Bulgaria), the screening studies carried out in them with
the help of rapid mastitis tests, the sampling in compliance with the rules for asepsis and
antisepsis, the automated enumeration of somatic cells in the samples taken, the equipment and
consumables used are presented. The approach to carrying out bacteriological studies, the
phenotypic determination of the staphylococcal and streptococcal isolates and Gram-negative
bacteria is described in detail and clearly. The applied methods and materials used for determining
the susceptibility of strains to antimicrobial agents are also well presented, as well as for the
genetic identification of isolated staphylococci, streptococci and the mecA gene in methicillin-
resistant staphylococci. This section is well illustrated with 3 tables and 10 color photographs

clearly representing some of the equipment used, objects and stages of the work. The chosen



research methods are appropriate, classic and modern, and fully correspond to the set aim

and tasks of the dissertation work.

* [llustration and presentation of the obtained results.

The results of the conducted research are presented clearly, in a sequence corresponding
to the set tasks and are completely sufficient to achieve the aim of the development. They are very
well summarized, systematized and presented in the "Results” section, being reflected in 14 tables
from which the obtained data can be clearly seen and compared. The total number of tables in the
dissertation is 19, but 2 of them are in the literature review and 3 in the "Materials and Methods"
section. The results are illustrated with 7 figures, two of which include photographs (the figures in
the dissertation are 17 in total, and the remaining ten figures with photographs representing stages
of the work, equipment and results are in the "Materials and Methods" section), as well as 5
graphs, showing results of the genetic analyses. The number of examined livestock farms and
cows, the samples taken for microbiological examinations, the isolated bacterial strains in the cases
of clinical and subclinical forms of mammary gland inflammation, as well as their distribution in
the eight studied farms, are presented. The established correlation between somatic cell counts and
bacterial isolates is well shown. The species distribution of the staphylococcal and streptococcal
strains isolated in clinical and subclinical mastitis and the results of the genetic analyzes to identify
the isolated S. aureus, S. epidermidis and S. agalactiae are clearly presented. It would be useful to
indicate in how many and in which of the milk samples examined combinations of pathogenic
microorganisms are detected and whether S. uberis for example is isolated alone or mainly in
combinations, as this species is known to co-develop most often with other of main etiological
agents. The sensitivity of staphylococci and streptococci isolated from milk samples to different
classes of antimicrobials is also given in a clear and comparative manner. From the summary data,
the number and susceptibility of bacterial strains from different farms, the distribution of resistance
among the isolated staphylococcal and streptococcal strains and their confidence intervals can be
viewed and compared. It would be interesting to do a parallel study on the antimicrobial means
used in the previous years in the studied farms and a comparison with the current results related to
the established resistance of the isolated bacteria. The results regarding the determined MICgo of
nine of the studied chemotherapeutics for the staphylococci and streptococci isolated from
subclinical and clinical mastitis in cattle are well presented in tables and some are also documented
in photos. The established resistance pictures in the staphylococci and streptococci isolated from
the milk samples are also significant results. A genetic analysis was also performed to determine
the mecA gene in the isolated staphylococci, which is indicative of the contemporary level of work.

The presented results are further explained in the text accompanying the tables and figures. The
5



way of presenting and comparing the obtained data shows that the author has mastered the applied
research methods, as well as the processing, summarization and competent analysis of the results.
From this section of the dissertation, it can be clearly seen that the tasks set have been fulfilled
and the purpose of the work has been achieved.

« Discussion of results and literature used.

The Discussion section is also thorough and comprehensive. It includes a competent
analysis of the data from the complex studies carried out, and here also stands out the high
literary awareness of the doctoral student and her ability to interpret and compare the
results. In this section, the obtained results are thoroughly interpreted and compared with those of
other authors from a number of regions of the world. In connection with the monitoring of the
spread of mastitis diseases, the absence of national systems for recording the humane treatment of
cows and the levels of mastitis in most European countries is indicated as a weakness. The author
correctly states that the differences in the condition of individual farms are due to climatic factors
in different geographical areas, the conditions and hygiene of rearing and milking, the breed of
animals, the competence of the staff, diagnostic methods, regular screening, management and
control practices, as well and strategies in the prevention of inflammation of the mammary gland.
As a result of his studies and those of other researchers, the doctoral student confirmed that
clinical and subclinical mastitis in cows is caused by Gram-positive microorganisms with the
leading role of pathogenic streptococci and staphylococci. The mentioned factors are also of
fundamental importance for the established similarity in the spread of pathogenic microorganisms
in some of the studied farms. The importance of the somatic cell count as an indicator of changes
in milk quality most often due to inflammation of the mammary gland and less often due to a
secretory disorder, the relationship of the results to microbial etiology, and the advantages of
combining o this test with cultural studies are commented. The discussion about the role of S.
aureus as a significant cause of clinically manifested and less often of subclinical mastitis is
valuable. The importance in this aspect of the other isolated bacteria is also discussed, as well as
the interesting finding that currently coagulase-negative staphylococci show higher resistance to
most of the antimicrobials tested compared to S. aureus and their possible role as a reservoir of
genes for resistance. A factual error is made in the sentence "In our study, coagulase-negative S.
uberis was most prevalent, followed by S. agalactiae streptococci” on page 109 and an omission
in the first part of the following sentence. The spread of multi-resistant strains of staphylococci
and streptococci is discussed, mainly due to the inappropriate use of antimicrobial agents, and it is
pointed out that the different resistance patterns are most likely due to the use of different

antibiotics in the respective farms and regions. However, the danger of the presence of S. aureus



strains multiresistant to oxacillin, ampicillin, cefoxitin and tetracycline has been noted in relation
to the spread of methicillin resistance, which is of public health concern. It is based on the
acquisition of a mobile genetic element (staphylococcal cassette chromosome SCC) containing
the mecA gene encoding the synthesis of an alternative penicillin-binding protein (PBP2a) with
reduced affinity for penicillinase-resistant penicillins such as methicillin and oxacillin, as well as
for other beta- lactam antibiotics. The distribution of this gene among staphylococcal strains has
been discussed. The section appropriately ends with a generalization of the results of the studies

carried out.

As a result of the studies carried out, 12 conclusions are formulated, which clearly and

accurately reflect the results in the sequence of the set tasks.

* Contributions of the dissertation work.

The contributions resulting from the research and analysis carried out are four in
number, clearly formulated. Three of them are confirmatory and one is original to our
country. An important contribution is the comparative research and analytical evaluation of the
most common bacterial species causing mastitis in cows in eight farms from different regions of
our country. The complex phenotypic analysis and evaluation of the resistance of the isolated
streptococcal and staphylococcal strains to several antimicrobial agents is also a valuable
contribution, as well as the genetic analysis for the presence of the mecA gene in the
staphylococcal strains with a phenotypic profile of methicillin resistance. The original
contribution of the dissertation is related to the performed genetic identification of some of the
streptococcal (S. agalactiae) and staphylococcal strains (S. aureus, S. epidermidis) isolated from
milk samples from cows with subclinical and clinical mastitis, by means of qPCR in a diagnostic
algorithm.

The recommendations for practice are also four, well formulated. Their application

would be useful in the therapy and control of mastitis in cows in our country.

The literary index includes a very large number of literary sources - 314 items and shows
the author's excellent awareness of the state of the problem in our country and abroad. Six of the
sources are in Cyrillic, and the remaining 308 are in Latin. The share of sources from the last 10
years is significant — 70% (222 items), which is a testimony to the good conversance of the
author at a contemporary level and the monitoring of current literature. Those from the period
2001-2011 are 28% (85 items), and the least (2%, 7 items) are those from 2000 and before. The

bibliography is well designed according to standard requirements.



* Assessment of the degree of the dissertation student's personal involvement in the
contributions.

Assistant Professor M. Nikolova is the lead author of all publications and participation in
scientific conferences presented in connection with the dissertation, which is an indicator of her
active participation in its development. This is also evident from the presentation of the material
of the preliminary defense and the competent participation in the resulting discussion. The
detailed and clear description of the applied methods in the dissertation, the skillful
summarization and documentation of the results, as well as their analytical discussion also show
high competence and significant experience in laboratory work. From all this, it is clear that the
work is her personal work, carried out under the expert guidance of her scientific supervisor,

Prof. D. Sc. Valentina Urumova.

* Criticisms, recommendations and questions.

My notes, questions and recommendations on the draft of the dissertation work were
presented to the Extended Departmental Council during the preliminary discussion of the
dissertation. They were taken into account by the author to a great extent. However, typographical,
spelling and stylistic errors are noted, but should be avoided in future work.

» The Abstract is well formed technically and aesthetically. It objectively reflects the
structure and content of the dissertation work. It is written on 52 pages and fully presents the
results of the research presented in the dissertation. It includes the necessary sections according to

generally accepted requirements, as well as 17 tables and 17 figures presenting the results.

* Published articles and citations. Assessment of dissertation publications. Reflection

in science - use and citation by other authors.

The attached list of publications related to the dissertation includes three titles. They are in
English, and Marijana Nikolova is the lead author. They are published in 2021 and 2022 in
refereed scientific journals, two of which are indexed in Web of Sciences (“Tradition and
modernity in veterinary medicine™ and "Trakia Journal of Sciences"), and one has an impact rank
(Scopus) - SJR: 0.128, published in "Veterinarija ir Zootechnika" magazine. These scientific
publications and the points obtained from them are sufficient to defend the dissertation. One
of these publications is cited in the journal "Veterinary Sciences”, which has an impact rank
(Scopus) - SJR: 0.52. This is a prestigious indicator of the significance of the published results and

their impact in science.



Mariyana Nikolova also has two presentations at international scientific forums - the
International scientific conference "Tradition and Modernity in Veterinary medicine” (16-
18.04.2021) and the "XV International Congress of Microbiologistsin Bulgaria', Koprivshtitsa
(15-8.10. 2022).

In conclusion, 1 consider that the dissertation work presented b,y Assistant Professor
Mariyana Nikolova meets the criteria and indicators for the acquisition of the educational
and scientific degree "Doctor" (PhD) laid down in the Law on the development of the
academic staff in the Repu ~ic of Bulgaria, the Regulations for its application and the
Internal Regulati~nsfor the development of the academic steff at the Trakia University in
Stara Zagora. Thetopic of the dissertation is current and has a practical focus. The doctoral
student's literary awareness is very good, asis her ability to use literary information in his research
work. The dissertation is sufficient in volume and well constructed. The scientific articles related
to it have been pu~ished in refereed journalsindexed in Web of Sciences and one of them in
Scopus, with SIR: 0.128, being sufficient to acquire this educational and scientific degree. One of
the pu~ ications has atready been cited in a peer-reviewed and Seopus-indexed scientific journal
(SJR: 0.52). Theresearch is conducted at a modern level, with a sufficient number of materials,
and the obtained results are clearly presented and competently analyzed. 1Isefiil contributions for
practice originate from them. Based on the information presented above, | express my conviction
that assistant professor Mariyana Nikolovais an excellently prepared and promising specialist with
in-depth theoretical and practical training in the scientific specialty, with the skills to apply modern
methods of scientific research, to process, compare and interpret the received results, aswell asto

present them in valuable scientific pu ~ications.

~1( this gives me the reason to give my positive vote and suggest to the respected members
of the Scientific Jury to also vote positively for the acquisition by assistant professor Mariyana
Fetrova Nikolova of the educational and scientific degree "Doctor" (PhD) in the scientific
specialty "Veterinary Microbiology", field of higher education 6.0 Agricultural sciences and
veterinary medicine, professional direction 6.4. Veterinary Medicine.

11.10.2023 Revicr~e~'s:iigr-at DD
Sofia (Prof. Teodora Po



