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MpodecuoHanHo HanpasneHue : 4.3 BUONOTMYHN HayKK

[DoKTopcKa nporpama: MeauumHcka buonormna

ABTop: AnekcaHavp boxkngapos bnaxes

dopma Ha AOKTOpPaHTYypaTa: CaMOCTOATE/IHA NOArOTOBKaA

KaTtepgpa: AHaTomus, xuctonorusa, untonorma n buonorusa

Tema: ,llpoy4yBaHe Ha 3apa3eHocTTa ¢ Borrelia burgdorferi sensu lato
NPM NKCOA0BM Kbpaexun B NneBeHcka obnact”

HayuHu pvKoBogutenu: MNpod. a-p MuneHa Kapuesa, 4.m. u

Hdou. MuneHa AtaHacoBa, a.6., MeanumnHckmn yHuBepcuteT-NneseH

MNpeacraBAHe Ha KaHAMAATA

AnekcaHgbp bBoxunpgapoB bna)kes 3aBbplwiBa C MAruCTbpCcKa CTerneH
Buonormnyeckn dakyntet npu MY ,Mavcuin Xunengapckn“,Mnosams npes 1999 r.
Ot 2002 r. o4O HaCcTOAWMA MOMEHT € aCUCTeHT B cekTop ,buonorua“ npwu
KaTtegpata Nno AHAaTOMUA, XMCTONOMMUA, unTonorna n buonorva npu MeanuMHCKK
yHuBepcuteT — [1neseH.

MNpe3 m.centemBpn 2018 r. € 3a4ymcieH B [OOKTOPCKa nporpama no
MeauumMHCKa 6M0N0rMA KaTo AOKTOPAHT Ha CaMocCToATeNHa noarotoska. [lpes
2022 r. e OTYNCNIEH OT AOKTOpPAHTypa CbC 3anoses Ha Pektopa Ha MeaWUMHCKU
yHuBepcuter - [MneseH  (Ne3143/10.10.2022 r.). Ha 31.03.2023 .
ANCEPTALMOHHMAT TpyAa e obcbaeH, og06peH M HacoyeH 3a odpuuManHa 3almTa
OT paswunpeH KateapeH cbBeT Ha Kategpa No AHAaTOMMUA, XMCTONOMMA, LUTONOMUA U
6uonorna npu MY-lNneseH.

AKTYanHOCT Ha TemaTUKaTa
B'bl'lpeKI/I NOCTUTHATUTE TONEMU YyCneXn B M3y4aBaHETO Ha €ETUOJIOTUATA,



ennaemmonormaTa,KIMHUYHaTa npe3eHTaumsa, AMArHOCTMKATa M TepanuATa Ha
Naimckata 6opennosa, TA NpoAbaKaBa fa Ce CYMTA 3a Cepuo3eH 34paBeH
npobnem. Bce oue 3HauUuTeNeH AN OT CAyy4amTe C Ta3nm MHOEKuMA ocTasaT C
HEen3siCHEHa eTMO/IorMMA, KOEeTO Hajnara TbpPCeHeTO Ha HOBM noaxoguM B
MWKpPOBMONOrMYHaTa ANAarHOCTMKA M NpeBeHUMATA.

BbBeKgaHeTo Ha HagegHu metoau 3a  aeTekuma Ha bopennuTe B
NKCOO0BUTE KbP/IEXKN e NOANOMOIHE AMAarHOCTUKaTa UM Lie NO3BO/IM Cb3aaBaHe
Ha 6a3a AaHHM 3@ HOCUTENCTBOTO Ha B.burgdorferi s.|. B TAXHaTa nonynauma, KOeTo
e AgonpuHece 3a N0-33a4b/O0YEHO  E€NUAEMMOJSIOTMYHO  MPOy4YBaHe U
npegnpvemaHe Ha aZeKBaTHU MEPKM Cpelly pas3npocTpaHeHMeTo Ha JlalimcKaTa
b6opennosa.

B HawaTta cTpaHa 40 TO3M MOMEHT Ca MNPOBEXAAHM CaMO YaCTUYHMU
NPoy4YBaHMA 3a OLLEHKA Ha HOCUTENCTBOTO Ha B.burgdorferi s.I. n nHpekumMosHuA
noTeHUMan Ha Kbpnexosute nonynaumun. [MogobHW npoyyBaHMA He ca
n3BbpwBaHn B LeHTpanHa CeBepHa bbarapua, BbNPEKM HapPaACTBAHETO Ha
pernctpupaHute caydaum c Jlamcka 6openvosa B nocnegHute roauHu, U TOBA
onpegena paspaboTBaHMA gUCEPTALMOHEH TPYA KAaTO MHOrMO aKTyaseH B Hay4YeH
N HAaYYHO-MPUIOMXKEH aCMneKT.

MNo3HaBaHe Ha npobaema

[JOKTOPaHTLT € MHOro aobpe 3ano3HaT ¢ 6buonoruaTta Ha B.burgdorferi s.l.,
6MoNOrMATa N eKOJIOrMATa Ha MKCOA0BUTE KbPAEKN, CNOXKHOTO B3aMMoAencTeme
MeXay 6opennute U Kbpaexute, enuaeMmonoruaTa, KAMHUYHATA U3ABa,
ANarHocTuKata u npodunaktMkaTa Ha Jlaimckata bopennosa, Koeto My AaBsa
Bb3MOXHOCT Aa aHa/nM3upa MHOro gobpe pesyntatute oT cobcTBeHUTe
npoy4YBaHus.

MeToauKa Ha uscnegBaHeTo

3a NocTUraHe Ha NOCTaBeHaTa uen wu pewaBaHe Ha CBbpP3aHUTE C HeA
3a4a4un € M3Nno/s3BaH CbBpemeHeH meToaosiormyeH noaxoa, KOWTO NO3BONABA
nony4yaBaHe, oueHkKa U aHa/IM3 Ha KOPEKTHU PE3YyNATaTH.

XapaKTepucTuka u oueHKa Ha AUCepTauUOHHUA TPYA,
AncepTaumMoHHUAT TpyAa e B obem 175 cTaHAaPTHU MALLIMHOMMUCHM CTPAHMUM.
Town BKAKOYBA: TUTYNIHA CTPAHMULLA; CbKpPALLEHMA —2 CTPAHMUM; BbBegeHne —2 CTp.;
nutepaTtypeH o0630p - 39 cTp.; Uen v 3agaum — 2 cTp.; maTepuanu u metoam — 26
CTp.; pe3yntatn - 50 ctp., obcbKaaHe — 26 cTp.; M3BOAM W NpPUHOCK — 3 CTp.
OHarnepeH e ¢ 29 1abnuum, 37 durypm n 13 enn3ooToNOrMYHM KapTH.



bubnuoepaduama BKAYBA 283 NUTEpPaTyYPHM M3TOYHWUKA, OT KouTo 49
(17.3%) ca oT nocneaHuTe 5 roanHu.

JlumepamypHuam o0630p e HanucaH KOMMNeTeHTHO Ha 6a3ata Ha obwwupHa
nmtepaTypHa cnpaska. CTpyKTypaTa My KOpesinpa ¢ NOCTaBEHUTE LEen U 3a4a4M Ha
avcepTaumMoHHma Tpya. 0630pbT 3aBbpwiBa ¢ GOPMY/IMPAHE Ha HepelueHuTe
npobaemu B Ta3m 061acT, KOMTO OTPA3ABAT CbLLHOCTTA Ha pa3paboTeHuna TpyA.

Lleasma Ha ancepTaunMoHHMA Tpya € dopmMmyampaHa To4YHo. Mpoustnyawmre
OT HeA 8 3a4ayM CbOTBETCTBAT Ha TemaTa U TAXHOTO M3NbJIHEHME BOAM A0
NOCTUTraHe Ha NoCTaBeHaTa uen.

B pa3aen mamepuanu u memoou e npeactaBeHa MHPOPMATMBHA CXemMa Ha
Au3aiiHa Ha npoy4yBaHeTo.OnMcaHW ca M3NON3BaHUTE MeToaM 3a CbbupaHe u
naeHTMdULUMpaHe Ha MKCOA4O0BUTE KbpaeXu, onpeaensaHe Ha TAXHATA NAbTHOCT U
YyecToTaTa Ha aKTMBHO TbpCewmuTe MHAUBUAN, U MeToaUTe 3a KapTorpadpupaHe Ha
YCTAQaHOBHUTE OTHULLIA C KbPJIEXKOBU MNONy/aunmM B NPOyYBaHUTE PaNoOHN.TOUYHO M
noapobHoO ca onucaHu meToamuTe 3a AeTekuma Ha B.burgdorferi s.|. B nkcogosute
Kbpnexun. OcBeH KNacMYeCKOTO MUKPOCKOMNCKO M3cneasaHe B TbMHO 3pUTENHO
none, e M3NoN3BaH U CbBpeMeHeH MosiekynapHo-reHeTndeH metog (Nested PCR)
C BUCOKa YyBCTBUTENIHOCT. CTaTUCTUYECKUAT aHaN3 Ha pe3yaTaTuTe e N3BbpLleH C
MHOro pobpe nogbpaHM CbBpEMEHHU MeToaM, KOeTOo MnOo3BO/sABa Aa Ce
dbopmMynnpaT KOPEKTHO N3BOAUTE U MPUHOCUTE OT NPOYYBAHETO.

Pesynmamume oT cobCcTBEHUTE MNPOYYBAHMA HA ACUCTEHT ANEKCaHAbLP
bna)keB ca npeactaBeHM M OHArNegeHM MHOro Aobpe M TAXHOTO ONMCaHue
OTroBapA Ha NOCTaBeHUTe 3aga4un. NonydyeHuUTe pesynTaTy OT PETPOCNEKTUBHOTO
enMaemMmoNorMyHo npoyyYBaHe MNOKA3BaT MO-BMCOKA OT CpefHaTa 3a CTpaHaTa
3abonsemoct ot JlaimcKa 6opennosa B obnact MNneBeH.YcTaHOBEHO e,4e Ixodes
ricinus, KOMTO e OCHOBEH npeHocuTen Ha MHPEeKuuATa e AOMMHMpAL, BUA B
nkcogodayHata B obnactta. MaKcMmanHaTa NABTHOCT M YecToTa Ha aKTUBHO
TbpCcewmTe KbpaeXn oT TO3N BUAL, € B nepumoaa OT anpun A0 KpaAa Ha mecel,
Man npu onTMmanHa TemnepaTtypa 20°C M BAA)KHOCT Ha Bb3gyxa 60%.
CpaBHUTENHUAT aHANAU3 33 YYBCTBUTENHOCTTA HAa MMUKPOCKOMNCKOTO U3CnenBaHe B
TbMHO 3puTenHo nose n nPCR 3a aetekuna Ha B.burgdorferi s.l. coun, ye BbNpeKu
INNcata Ha Mb/IHO CbBMNaJeHMe Ha NOJyYeHUTe pe3ynTaTh, Te3n [Ba MeToaad
NPUNOXKEHN CaMOCTOATE/IHO WM 33aedHO, MOraT ga ce M3MN0A3BaT YCnewHo 33
OLLeHKa Ha MHPEKTUPAHOCTTA Ha KbpaexuTte.[JokazaHa € BUCOKA MHPEKTMpPaHOCT
(Hag 60%) B OrHMWe C rofama NAbLTHOCT HA KbpaexkuTte. JIunceaT pasnmyuna B
4yecToTaTa Ha Pa3NpPOCTPaHEHME Ha KbPAEXUTE B PaMOHUTE, B KOUTO Ce NpuaaraTt u
He ce npuaarat Mepku 3a obesnapasutaBaHe. Ha 6as3ata Ha nonyyveHute
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pe3ynTatu ca nspaboteHn 13 enn300TONOrNMYHM KapTH, U3BBPLLUEH € eKOOTMYEH
aHanM3 3a MeCTOOOMTAHMATA HA Kbpaexute W TAXHATA WMHOEKTUPAHOCT C
B.burgdorferi s.l., n e wn3BbpWEHA OUEHKA Ha PUCKa OT 3apasfABaHe Ha
HaceNeHMEeTOo B palioHa Ha [neBeH.

ObcvyicoaHemo M UMHTepnpeTaumaTa Ha NONy4YeHUTe pe3ynTatm e
M3BbPLEHO 3aabn604eHO M NPOPECMOHANHO . AHANN3DBT HA BCUYKM PE3YyNTaTU €
CbMNOCTaBEH C AaHHWUTE OT /ANTepaTypaTa, BKAKUUTENIHO AdHHUTE 3a CTpaHaTa,,
KOETO MOKa3Ba OT/IMYHO NO3HaBaHe Ha npobaema.

M3e00uTe OTpa3ABaT AOCTOBEPHO MONYYEHUTE PEe3ynTaTM W CbOTBETCTBAT
HaNb/IHO HA MNOCTABEHATa LEen 1 3a4a4u.

dopmynmpaHu ca obwo 13 npuHoOca, oceM OT KOUTO Ca C OPMUIMHaNEeH
XapaKTep W NeT ca C NOTBbpAUTeNieH xapaKTep. Kato uano pucepTtaunmoHHUAT
TPYA MMa NPUHOC 3a oboraTABaHe Ha CbluecTByBaWMTE 3HaHWMA B 06aacTTa Ha
eKonoruata u enngemuonoruata Ha B.burgdorferie.s.l.

MpeueHKa Ha nybAnKauumuTe U IMYHUA NPUHOC HA AOKTOPAHTA

BbB Bpb3Ka C AMCEPTAUMOHHMA TPy Ca oTneyataHu 3 nybauKaumm, oT
KOUTo eaHa B cnucaHue c IF, egHa B cnucaHue ¢ SJR M eaHa B 6bArapcko
pedpepupaHo cnmucaHne . BbB BCMUKMTE Tpu nybanKaumm acucteHT bnaxkes e
MbpBM aBTOP, KOETO MOKa3Ba HeroBaTa BOAella PONA M e A0Kas3aTescTBo, ye
ANCEPTALMOHHUAT TPYL € HEroBo JIMYHO Aeno. JLOKTOPaHTbT MMa 7 y4acTms Ha
Hay4YHn ¢opymu B CTpaHaTa, e4HO y4yacTve BbB GOpym B 4yKObMHa n egHo
y4yacTMe B Hay4yHOM3C/ieA0BaTe/ICKM MNPOEeKT. Ta3n BMCOKA HayyHa aKTUBHOCT
NOKpMBa U3LANO KpUTEpUUTE 3a obpasoBaTesiHa M HayyYHa cTeneH “[okTop”

Hamam 6enexku 1 npenopbKM KbM AMCEPTALMOHHUA TPYA.

JInyHum BneyatneHuns

No3HaBam acucteHT bnaxkes oT CbBMecCcTHaTa HuM pabota BbB
BupyconornyHa nabopatopums Ha MY-MneBeH no Bpeme Ha naHaemuata ¢ COVID-
19. BneyatneHa CcbmM OT Herosma nNpodPecuoHaNn3bM W OTrOBOPHOCT nNpwU
nposexaaHe Ha PCR uscneaBaHmaTa, M OT yMEHMETO My Aa paboTu B ekumn.

3AKTIONMEHUE
ANcepTaumMoHHUAT Tpya Ha acucteHT AnekcaHabp boxupgapos bnaxes
OTroBapA HaNb/HO Ha M3UCKBAHMATA Ha 3aKOHA 3a pPa3BUTME HA aKa4eMMUYHWUA
cbctaB B Penybauka bbarapua, [MpaBuAHWMKA 3a HEroBOTO MNPUIONKEHUE WU



MNpasuaHKMKa Ha MY-lneseH. lNpeacraBeHUTEe matepumann M pesynTatn oT
ANCEPTAUMOHHMA TPyA CbOTBETCTBAT Ha crneuymPuyHuTe U3UCKBAHMA Ha MY-
MNneseH.

AncepTauMoOHHUAT TPy NOKA3Ba, Ye AOKTOPaHTbT AnleKcaHabp boxknaapos
bna)keB npuTexaBa 3a4bNO0YEHM TEOPETUYHM MNO3HAHUA U NPOdECUOHANTHU
YMEHMA NO Hay4yHaTa cneumanHoct ,MeanumHcKka buonorma“, n e cnocobeH
CAaMOCTOATENIHO Aa NPOBEX4a HAay4YHU n3cnenBaHuUA

Mpeasug, ropensnoXKeHoTo, paBam NONOXKUTENIHA OLEeHKa Ha
ANCepPTaUNOHHMA TPy, WM Npegnaram Ha NoOYMTAaeMOTO HAYYHO XKypu Aa npucbau
obpasoBatenHa M HayyHa cTeneH , [OKTop“ Ha  acucTeHT AneKcaHabp
boxxnagapoB bnaxkeB B AOKTOpPCKa nporpama no MeauumHcka buonorus.
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REVIEW

by Prof. Mariya Petrova Georgieva-Sredkova, MD, PhD
Scientific Research Institute
Medical University - Pleven

of a dissertation for awarding the educational and scientific degree of Doctor,
Professional field: 4.3 Biological sciences

Doctoral program: Medical Biology

Author: Alexander Bozhidarov Blazhev

Form of doctoral studies: Independent study

Department: Anatomy, Histology, Cytology and Biology

Topic: Investigation of Borrelia burgdorferi sensu lato infection in ixodid ticks in the Pleven
region

Scientific supervisors: Prof. Milena Karcheva, MD, PhD and

Assoc. Prof. Milena Atanasova, PhD(BS), Medical University - Pleven

Introduction of the candidate

Alexander Bozhidarov Blazhev graduated with a master's degree from the Faculty of
Biology at “Paisii Hilendarski” Plovdiv University in 1999. Since 2002 to the present, he is an
Assistant in the Sector of Biology at the Department of Anatomy, Histology, Cytology and
Biology at Medical University - Pleven.

In September 2018, he was enrolled in the Medical Biology doctoral program as an
independent doctoral student. In 2022, he was dismissed from doctoral studies by order No. 3143/
10/10/2022 of the Rector of Medical University - Pleven. On 31/03/2023, the dissertation was



discussed, approved and referred for official defense by the expanded Departmental Council of

the Department of Anatomy, Histology, Cytology and Biology at MU - Pleven.

Actuality of the topic

Despite the great successes achieved in the study of etiology, epidemiology, clinical
presentation, diagnosis and therapy of Lyme borreliosis, it continues to be considered a serious
health problem. Still, a significant proportion of cases with this infection remain with an unclear
etiology, which necessitates the search for new approaches in microbiological diagnostics and
prevention.

The introduction of reliable methods for the detection of Borrelia in ixodid ticks will
support the diagnosis and allow the creation of a database on the carriage of B.burgdorferi s.l. in
their population, which will contribute to a deeper epidemiological study and adequate measures
against the spread of Lyme borreliosis.

In our country, until now, only partial studies have been conducted to evaluate the
carriage of B.burgdorferi s.l. and the infectious potential of tick populations. Similar studies have
not been carried out in Central Northern Bulgaria, despite the increase in registered cases of
Lyme borreliosis in recent years; this defines the developed dissertation as very relevant in

scientific-research and scientific-applied aspects.

Knowledge of the topic

The doctoral student is very well versed in the biology of B.burgdorferi s.I., the biology
and ecology of ixodid ticks, the complex interaction between Borrelia and ticks, the
epidemiology, clinical presentation, diagnosis and prevention of Lyme borreliosis, which enables

him to analyze very well the results of his independent studies.

Research methodology
In order to achieve the set objective solve the related tasks, a modern methodological

approach was used, which allows obtaining, evaluating and analyzing correct results.



Characterization and evaluation of the dissertation

The dissertation has 175 standard typewritten pages. It includes: title page; abbreviations
— 2 pages; introduction — 2 pages; literature review - 39 pages; objective and tasks - 2 pages;
materials and methods — 26 pages; results - 50 pages; discussion - 26 pages; conclusions and
contributions - 3 pages. It is illustrated with 29 tables, 37 figures and 13 epizootiological maps.

The bibliography includes 283 literature sources, of which 49 (17.3%) are from the last 5
years.

The literature review is competently written, based on an extensive literature reference. Its
structure correlates with the set objective and tasks of the dissertation. The review ends with the
formulation of the unresolved issues in this area, which reflect the essence of the developed work.

The objective of the dissertation is precisely formulated. The resulting 8 tasks correspond
to the topic and their completion leads to achieving the set objective.

In the Materials and methods section, an informative scheme of the study design is
presented. The methods used to collect and identify ixodid ticks, to determine their density and
the frequency of actively lurking ticks, and the methods for mapping the established foci with
tick populations in the studied areas are described. The methods for detecting B.burgdorferi s.1. in
ixodid ticks are described accurately and in detail. In addition to the classic microscopic
examination in a dark field of view, a modern, high sensitivity molecular genetic method (Nested
PCR) was also used. The statistical analysis of the results was carried out with very well-chosen

modern methods allowing correct formulation of the conclusions and contributions of the study.

The results of Assist. Prof. Alexander Blazhev's independent research are presented and
illustrated very well, and their description corresponds to the tasks set. The results obtained from
the retrospective epidemiological study show higher than the national average incidence of Lyme
borreliosis in the Pleven region. It was established that Ixodes ricinus, which is the main carrier
of the infection, is the dominant species in the ixodofauna in the region. The maximum density
and frequency of actively lurking ticks of this species is in the period from April to the end of
May at an optimal temperature of 20°C and air humidity of 60%. The comparative analysis of the
sensitivity of dark field microscopy and the nPCR for detecting B.burgdorferi s.l. indicates that,
despite the lack of complete coincidence of the obtained results, these two methods, applied alone

or together, can be successfully used to estimate the infectivity of ticks. A high infectivity (over



60%) has been proven in a focus with high density of ticks. There were no differences in the
prevalence of ticks in areas with and without deworming measures. Based on the obtained results,
13 epizootiological maps were made, an ecological analysis of tick habitats and their infectivity
with B.burgdorferi s.l. was performed, as well as an assessment of the risk of infection of the
population in the Pleven region.

The discussion and interpretation of the obtained results was carried out thoroughly and
professionally. The analysis of all the results is compared with the literature data, including these
for the country, which shows an excellent knowledge of the topic.

The conclusions reliably reflect the obtained results and fully correspond to the set
objective and tasks.

A total of 13 contributions were formulated, eight of which were of an original nature and
five of a confirmatory nature. In general, the dissertation contributes to the enrichment of existing

knowledge in the field of ecology and epidemiology of B.burgdorferi.s.l.

Assessment of the doctoral student's publications and personal contributions

In relation to the dissertation, 3 articles were published, one in a journal with an IF, one in
a journal with a SJR and one in a Bulgarian peer-reviewed journal. In all three publications,
Assist. Prof. Blazhev is the first author, which shows his leading role and is proof that the
dissertation is his personal work. The doctoral student has 7 participations in scientific forums in
the country, one participation in a forum abroad and one participation in a scientific research
project. This high scientific activity fully covers the criteria for the educational and scientific
degree of Doctor.

| have no remarks and recommendations for the dissertation.

Personal impressions
I know Assist. Prof. Blazhev from our joint work at the Virology Laboratory at MU -
Pleven during the COVID-19 pandemic. | am impressed by his professionalism and responsibility

in conducting the PCR tests, and by his ability to work in a team.



CONCLUSION

The dissertation of Assist. Prof. Alexander Bozhidarov Blazhev fully meets the
requirements of the Act on the Development of the Academic Staff in the Republic of Bulgaria,
the Regulations for its application and the Regulations of MU - Pleven. The presented materials
and results of the dissertation correspond to the specific requirements of MU - Pleven.

The dissertation shows that the doctoral student Alexander Bozhidarov Blazhev has in-
depth theoretical knowledge and professional skills in the scientific specialty of Medical Biology
and is capable of independently conducting scientific research.

In view of the above, | give a positive assessment of the dissertation and propose to the
honorable scientific jury to award the educational and scientific degree of Doctor to Assist.

Prof. Alexander Bozhidarov Blazhev in the doctoral program of Medical Biology.
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