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Kpatku 1aHHM OT NpodecHOHATHATA U aKajeMUYHa OMorpadusi Ha JOKTOPAHTKATAa

Ilers BacuneBa [IparomupoBa € ponena B rpan Ilnesen. Ilpes 1996 ronnna 3aBbpiiBa
Bucme oOpazoBanue B [lenarornuecku yHuBepcurer ,Ilaucuit Xunennapcku”, rp. Ilnoaus c
KBaTMUKAIKS ,, YIUTEN TT0 OUOTIOTUA™ U ,, YUuTen o XuMus . JOmbIHUTEIHN KBaTU(UKAITUN
ca: V Ilpodecrnonanno-kBanudukanuonna crened B ANYY- rp. Codus (2002 r.), Unctpykrop
no 6a3oBu MU cnenupUYHU KOMIIOThbpHU yMeHus B LleHTHp 3a mpoabinkaBamo oOydeHHE B
Arpapen ynuBepcuter-IlnoBaus. Ilpe3 2022 r. mpumobuBa cnemuanHocT ,,MeaulMHCKa
6uonorus®. Ot 1996 r. no 2002 r. paboTtu B chepara Ha cpenHOTO O0Opa3zoBanue, a oT 2011 r.
IIpEMMHABa Ha akaJeMudHa AIbxkHOCT B MY — Ilnesen. Ilpe3s 2020 roguna e 3auucieHa B
penoBHa ¢opma Ha oOydeHHWE TO JOKTOpcKa mporpama ,,MemuiuHcka Ouonorus“. Karo
aCHCTEHT Mo Ouonorus, r-xa JlparomupoBa pBHKOBOAM 3aHATHUA MO y4eOHUTE AUCHUILIUHH



,,DUOJIOTHSI Ha YOBEKa™ MpHU CTYAEHTH MO MeIWIMHA U (apMmaius W ydyacTBa B CEMHHApU U
ynpaxkHenus Ha cryaeHTuTe ot JIECO Ha Obirapcku e3ukK.

AKTYyaJIHOCT Ha npodJjieMa

Kpunrocnopunnosara e upeBHa mapa3uTo3a, IPUUMHEHA OT BBTPEKIETHUYEH IMPOTO30€H
napasut ot poa Cryptosporidium (tunm Apicomplexa). ['ocTonpueMHHMIIM ca >KHBOTHH,
HaAMUpAIId Ce Ha pa3jMYHU CBOJIOIMOHHW HHWBAa — PUOM, 3€MHOBOJHH, BJICUYTH, NTHUIM U
0o3aifHUIM, BKJI. M YOBeK. Bbrpeku, ye Bugosere B poa Cryptosporidium ca onpexaeneHu npenu
MOBEYE OT BEK, JOCTOBEepHA MH(pOpMalMs 3a TAXHATA UICHTU(UKAIUS, KIMHUYHO 3HAYCHUE,
€MUJIEMHUOJIOTUA U JieueHue € HartpynaHa cie 80-te roauHu Ha XX Bek. Omapa3uTsSBaHETO C
Cryptosporidium sp. uma (hexanaHo-opajeH MEXaHU3bM Ha TPAHCMHUCHS: JUPEKTEH - TP KOHTAKT
CbC 3apa3eHd TOCTONPUEMHHUIIM W HWHIUPEKTEH — Ype3 IMOrJbIIaHe Ha XpaHa U BOJa,
KOHTAaMUHHUPAHU C OOLMCTUTE Ha mapas3uta. [Ipu MMyHOKOMITETEHTHH JHIa WHMEKIHITa Haii-
gecTo ¢ 0€3- WM OJMTOCUMITOMHO ITMCTOHOCHTEICTBO. Kpumnrocmopuanosara mpumaoOnBa
oco0eHa 3HAYMMOCT CIlle[l Karo ce YycraHoBsiBa, de npu juna ¢ HIV/CIIMH u ppyru
CyIpecHpaIniy IMyHHATa CUCTeMa ChCTOSHUS U 3a00JIIBaHMsI, HHPECKIUATA IPOTHYA ¢ TPOody3HA
TUapus ¢ TEXKKW JAEXUapaTaiuss ¥ WHTOKCUKAIus. PasnpocTpaHeHMETO Ha Ta3u 300HO3a €
KOCMOIIOJIUTHO, KaTO B MKOHOMHYECKH pa3BuTHTE cTpanu Cryptosporidium sp. e eauH OT Haii-
4YecTO OTKPHUBAHMTE IAaTOTEHU NPHU EMNUJEMHUYHU B3PHUBOBE, BB3HUKHAIM IO BOJACH IIBT,
MPOTUYAILY C JUapueH cuHApoM. Kpunrtocnopuarosara ctaBa COIMAIHO 3HAYMMO 3a00siBaHe B
pailoHHd ChC COLIMATHO-UKOHOMHMYECKH HEeOJIaronoiay4yuss U OEIHOCT, XPOHUYHO HEJIOXpaHBaHE,
MpOOJIEMHO 3/[paBeolia3BaHe, ¢ BOCHHU KOH(IMKTH W HEU30CKHUTE XyMAHHTAPHH KPHU3U U
murparus. [lpu KUBOTHUTE, OTIJICKIAAHM CBC CTOMAHCKA 1€ CE€ YCTAaHOBsBa, 4e
Cryptosporidium Sp. e eauH OT OCHOBHHTE €HTEPOIATOTEHH, y4acTBAIlM B CTHOJIOTHATA Ha
CHHJpOMa Ha HEOHATajdHa JUapus, BOJEN] 10 3HAYUTEIHW HKOHOMHYECKH 3aryou, IMopaau
BHCOKa 3a00JIsIeMOCT, JICTAIUTET W HM30CTaBaHe B pacTexa. Cryptosporidium sp. e mupoko
pasMpoCTpaHeH U cpejl KUBOTHHUTE B JIMBATa MPUPOJA U TO3H (PAaKT € OT ocoOeHa 3HAYMMOCT 3a
MOAIBpPKAHE HAa  CHUJBAaTHYHUTE pe3epBoapu. Crneuudukara B  JUArHOCTUKATa Ha
KPHUIITOCTIOpUINO3aTa JOBEXKAA O 3HaYUTeNeH Opoil HEOTKPUTH CIydad, a OTTaM — M HepealHa
OlleHKa Ha mpobiema “kpunrocnopuauosa’. Ilpu nuncara Ha cnenu@uuHa NpoQUIAKTHKA,
OCBBPEMEHSIBAHETO HA METOJUTE 3a JMATHOCTUKATA € OCHOBA 32 YCIEIIHUS HAA30P U KOHTPOJ HA
Kpunrocrnopuarosara. Te3u mpobiemu, cebp3anu ¢ Cryptosporidium sp. u KpUITOCTIOPHIHO3aTa
ca 00CTOMHO MPOYYEHU W aHATM3UPAHU OT JUCEePTAaHTKATa, MOJl PhKOBOJACTBOTO HA HAYYHUTE CH
poproBonutenu Ilpod. Hanmena KnmcapoBa, 16 u mou. Huma IIBeTkoBa, n6. B HacTosmus
JUCEPTAIMOHEH TPYI IeNechoOpa3HO ca MPOBEIEHU MPOYYBAHHS HA HSIKOW JUATHOCTUYHHU
METOAM, ENUIEMUOJIIOTMYHNA XaPAKTEPUCTUKHU CPell ONpEeeTIeH! PUCKOBU TPYIH JIMIA, KAKTO U
cpen BuAoBe XUBOTHH B [lneBeH u permona. Mmaiiku mpenBua ropeusinoKeHOTO, TeMara Ha
JTUCEPTAIIMOHHUS TPY/A € M3KIIOYUTEIHO aKTyaJlHa, KOMIIETEHTHO M30paHa W ¢ Pa3HOCTPAHHHU
ACTMIEKTH Ha MOJTYYEHHU PEe3yJTaTU U U3BOJIH.

O01a XxapakTepuCcTHKA U OLIEHKA HA TUCEPTANMOHHUS TPY

JlucepTallMOHHUAT TPYA € CTpyKTypupad, cbriaacHo 3PACPD u IlpaBuinuka 3a HETOBOTO
MpuiIoKeHneTo B Meaumuuckn yauBepeuteT — [neBeH. BxitoueHnuTte B ucepTaiimoHHUS TPY/T
nabopaTopHH aHAIHM3U ca U3BbpIeHHu B Karenpa ,,AHaTOMHSI, XUCTOIOTHS, IUTOJIOTUS U
ouonorus“, cekrop ,,buonorus“, pakynrer ,,Meaununa“ npu MY -Ilnesen u Hartmonanuara
pedepenTHa tabopaTopus ,,JluarHoctuka Ha mapasutute — MecTHU U Tpormuecku™, OIITM Ha



HIIIb — Codus. O6¢chaeH € u € Haco4YeH 3a 3anuTa Ha Pasmmpen karenpeH cbBeT Ha Kareapa
,»AHaTOMUSI, XUCTOJIOTHS, IIUTONOTHS U Onosorus” nipu MY -ITnesen nipe3 2024 roauna.

JlycepTallMOHHUAT TPYA € pelcTaBeH B 199 cTpaHuly U € CTPYKTYpHUpaH CIOPE.
M3HUCKBaHUsATA Ha (hopmara 3a aucepranuoneH Tpya. Mnroctpupas e ¢ 26 tabnumm, 59 urypu.
bubmmorpadckuar cnuchbk cbabpxa 397 aurepaTypHH U3TOUYHUKA.

BbB 6w8edenuemo mucepTaHTKara CHCTEMATU3UPAHO AaKTyaln3upa MOpoOIeMUTE W
OpUYMHATE 3a u30pa ©UM Karo TemMa 3a pa3paboTBaHe HA UCCPTALMOHHHS TPY/.
Jlumepamypnusim npezied € NpenCTaBeH B 48 CTpaHUIM M B ToJeMusi cu o0eM TOW OTpassiBa
noOpata HMHPOPMHPAHOCT Ha JOKTOpaHTKaTa. B 0030pa akIEHTHPAaHO C€ MPEICTaBsT
HOCTH)KCHHATA B CBETOBHATA HAYKa U HAYYHUTE Pa3pabOTKU y HAC 10 ONpPEACICHUTE aCIeKTH Ha
AMCEepTalMATa. 3HAYMMO MSCTO 3aE€MaT MOJATEMHTE, CBBP3aHH C CTHOJIOTHATA, TAKCOHOMHMSTA,
MopdoJorusiTa ¥ BHAOBOTO pa3HooOpasue Ha poja Cryptosporidium, enuaeMuOIOrHYHUTE
0COOEHOCTH M PA3MPOCTPAHCHUETO HA KPUITOCIOPUANO03aTa CPEl XOpa M )KUBOTHH B CBETOBECH
Manad ¥ Ha PErHOHAIHO HUBO. J[eTailIHO ca OMMCaHU BBH3MOKHOCTHUTE 33 WACHTU(DHUKAIHS U
ernonornyHa muarHoza Ha Cryptosporidium Sp. B wu301aTd OT OHMOJIOTMYCH TPOU3XOI.
BrnieuatinsBaii € ymeno noa0paHusT WIIOCTPAaTUBEH MaTepuai, KOWTO MOJACHUIIBA Bb3JIOBU 4acTU
OT HM3JIOKEHOTO B 0030pa. JloOpara OCBEIOMEHOCT MO TeMara Ha JUCEePTALUOHHUS TPYI,
JAMCepPTaHTKaTa PEruCTpHpa C IOJI3BAHETO HA aKTyalHa HayyHa jureparypa, kato 30% or
3arjaBusTa ¥ MHpOpManusTa B Oubnmorpadckara crpaBka ca myOJHKyBaHU B mocieanute 10
TOJIUHHU.

B wuacrra ,,Cobocmeenu npoyusanus®, TocTaBeHaTa B AHMCEpTaluiATa yer € 100pe
dopmynupaHa: 1ga ce mpoydar OHOJNOTHATA, pa3NPOCTPAHEHHUETO, JUArHOCTUKATa W
CIIMACMHOJIOTHATA Ha KPUIITOCHOPUAMO3aTa CpC PUCKOBU KOHTHHICHTH OT HACCIICHUCTO B
[TneBeHcka oOnacT W ONHM3KKM PETMOHW, W CPEIl KUBOTHH, 4Ype3 TpuiaraHe Ha ChBPEMEHHU
JTUArHOCTHYHU METONU. 3adauume, KOUTO ca TJIAHUPAHU W pealu3upaHu 3a IMOCTHTaHe Ha
LeHUTe ca / U AeTalIHO MapKUpaT HAyYHUTE aClIeKTH Ha M3CJIe0BATEICKUS MIPOIIEC.

B ,,Mamepuan u memoou*, noipoOHO ca XapaKTepU3UpaHU MPOYyYBAHUTE 32 7-TOAUIIECH
nepuon ot 2016 1o 2023 ronuna mapeemnu epynu, Habpossauy oomo 1258 nuua. Ot Tsx, 1078
ca MMYHOKOMIIETEHTHH U 55 HMYHOKOMIPOMEHTHpPAaHU U 125 KIMHUYHO 37paBu Jena H
BB3pacCTHU — KOHTpOJIHA Tpymna. Be3pactra um e mexny 4 mecena u 70 rogunu. [Ipoydena e u
KUBOTHHCKA MOMYJAlKs M0 BUJ U Bb3pacT Ha KuUBOTHUTE. M3cnenBanu ca obuio 107 mpobu ot
pa3IMYHU BUIOBE CTOMAHCKM JKMBOTHU (KpaBH, K03, oBIEe). OT TsaX, 96 ca OT XUBOTHHU C
auapueH cuHapoM u 11 - or xuBOTHM 0e3 CHUMNOTOMAaTHKa, XapakTepHa 3a YpPEBHH
OlnapasuTsIBaHUS — KOHTPONHA rpyna. V3mon3Banute memoou ca neraitnmHo omucanu: (1)
Mopdonornunm; (2) MMyHonmormyHu - 3a OTKpUBAaHE Ha KOIPOAHTHICHW B YOBCIIKU W
’KMBOTHHCKH TPOOH; UMYHOXpOMATorpa)CKu; €H3MMHOCBBP3aH MMyHOCOpOeHTeH aHaimms3; (3)
MornekynsipHo-ouonoruynu - u3onupane Ha JJHK wa Cryptosporidium sp. ot exanau mpodu Ha
xopa u xxuBoTHH; u3zonupane Ha JIHK ¢ teproscku kut GeneAll® Exgene ™ Stool DNA kit
(GeneAll Biotechnology, Seoul, South Korea); nuzonupane na IHK ¢ Teproscku xut PureLink®
Genomic DNA Kit, (Invitrogen, Thermo Fisher Scientific, Massachusetts, USA); u3zonupane Ha
JIHK ¢ xenaren arent Chelex® 100 (Bio-Rad Laboratories, California, USA); ITomumepasua
BepwkHa peakius (Polymerase Chain Reaction, PCR), u3nonsBanu npaiiMepu U YCJIOBHUS Ha
ammuudukarys; Nested PCR (nPCR) Ha yuacTbk ot rena 3a 18S pPHK na Cryptosporidium sp.;
Nested PCR na yuactbk ot rena 3a COWP (nCOWP-PCR) na Cryptosporidium sp.; Real time



Polymerase Chain Reaction 3a mokassane na Cryptosporidium sp.; BugoBa uaeHTH(HKAIMS Ha
Cryptosporidium sp. upe3 Restriction fragment length polymorphism, (RFLP); (4)
Emunemuonornunm; (5) Coumonorudyeckd — JAOKYMEHTaJeH M aHKeTHO npoyusane; (6)
Cratuctudecku — n3noi3Banu ca copryepaurte npoaykta MS Excel Office 365 Pro Plus/2016 u
Adobe Illustrator CC u ArcGIS Pro 3.3/2024; (7) I'paduuen aHamm3 — ¢ Mpemu3HO IBETHO
KapTHpaHe Ha pasnpocTpaHeHuero Ha Cryptosporidium sp.-uHdekusTa cpe Xxopa 1 )KUBOTHU B
[IneBencka o6nact mo OOMWHU, KOETO JONpHHACS 3a oOorarsBaHe MPEACTaBUTE 3a
pa3MpOCTPAaHEHUETO M JaBa HOBM HACOKM 3a MNpEANpPHEMAaHe Ha JIOKAIHU udepeHIrmpaHi
NPOTUBOCTIUTEMHYHH  MepkH. CBHBPEMEHHUTE  MOJICKYJIAPHO-OMOJIOTHYHH TEXHUKH  Ca
pa3pabOTeHH ¥ TPOBEACHH B CKHUII [MOJ PBHKOBOACTBOTO HA HAYYHHUS PHKOBOIUTET Ha
JOKTOpaHTKaTta — noueHT a-p Huna IIBerkoBa, 16 B Hanmonannara pedepeHTHa abopaTopus
,JmarHoctuka Ha napasuto3ute” B HII3IIB, koeTo sicHO moka3Ba MPeNU3HOCTTa Ha padoTra u
Ka4eCTBOTO Ha MOJYUYCHHUTE PE3yIITaTH.

[IpoBenHu ca aHKETHM MpPOYUYBAHUS Cpel] Jela U Bb3PacTHU — JIMIA, padoTely WU
npeOrBaBaIy B ACTCKU 3aBEICHHUS — IPAJANHU U SICIIH, KaKTO ¥ pabOTeNH B JISYCOHH 3aBEICHUSI.
lenta e npa ce momydn wuHGOpMANMs 3a 3ApaBHUTE TMO3HAHUS, OTHOCHO UYPEBHUTE
omapasuTsBanus, Bkia. ¢ Cryptosporidium sp. IlapamenHo ¢ aHKETHOTO MpOYy4YBaHE, €
pasmpocTpaHeHa Opolrypa cbC 3ApaBHO-OOpa3zoBarenHa mel. ChCTaBIHETO Ha AHKETUTE U
nH(popManoHHaTa Opolrypa ca B €KUIl ¢ Hay4yHUsl PHKOBOJIUTEN Ha AUCEpPTaHTKaTa — mpodecop
n-p Hanmena KnmcapoBa, 10, KOETO TrapaHTUpa IOJaBaHE Ha TOYHA HMHQOpPMAIUS KbM
AQHKETUPAHUTE OTHOCHO YPEBHUTE OMAPA3UTABAHUSA M IOCTUTAHE HA JIOCTOBEPHU PE3YNITAaTH OT
npoyuBaneto. [IpoboHaOupaneTo oT jaenaTa W BB3PACTHHUTE € JOOPOBOJIHO M C€ CHI'BTCTBA C
MombJIBaHEe Ha GopMyIIsip 3a UHYOPMHUPAHO ChITIACHE.

B eaun paznen ca nonydeHUTe pesyamamu U TAXHOTO 0Ocwvicoare. ChIOCTaBKATa UM C
T€3W, B OTKPUTUTE JMUTEPATYpHU HM3TOYHHUIM TIOKa3BaT MOOpHsS aHAIUTHYEH TMOAXOA Ha
JIUcepTaHTKaTa KbM MpoOJjeMaThkaTa M aJeKBaTHOTO U OOpaBeHE C HayyHaTa JIUTeparypa.
OmnarnensiBaHeTO Ha pe3ylATaTUTE B TaONHIM, JUArpamu, KapTd, CHUMKUA U Jpyrd oOpasHu
MPEJICTaBSIHUS € CHHTE3MpPAaHO W HMHPOPMATHUBHO, a OGOPMIICHHETO MM € B MHOIO J00Bp
ecteTudecku Bua. KaTo pe3ynarar oT U3BBPIIEHOTO, Ca MOCTUTHATH U HAYYHOU3CIIEIOBATEIICKUTE
LENH:

. VYcranoBsaBa ce ekcrensuter Ha Cryptosporidium sp.-uHBazusita ot 7,6% cpen
onpeseneH! Tpynu oOT HaceneHuero Ha rp. Ilmeen u IlneBeHcka obGnact. Haii-romsm e
OTHOCHUTEJIHUSAT JISUT HA LIUCTOOTACTUTEINTE BbB Bb3PACTOBHSI JUANA30H MEXy 3 U 7 TOIUHH.

. Bb3 ocHOBa Ha JeMorpa)CKUTe TIOKa3aTeIn — Bh3PACT, ITOJI, HACEICHO MSICTO, ETHUYECKA
MIPUHAISKHOCT CpeJl ONpe/Ie/ieH KOHTHHTEHT Juia B [lmeBeHcka o01acT ce mpaBHW OICHKA Ha
gecToTara Ha omapasutsaBane ¢ Cryptosporidium sp. — ipeo0iaaaBar ObIrapy, TPajaCKy KUTEITH.

. Koncrarupa ce, e udecrtorara Ha omapasutsaBaHe ¢ Cryptosporidium sp. Kopemupa ¢

BUI0OBAaTa NPUHAAJICIKHOCT U Bb3pacCTTa Ha U3CJICABAHUTE CCIICKOCTOIMAHCKU KMNBOTHH.

" HOTB’bp)KIlaBa CC€, Y€ BHCOKaAra CTCIICH Ha HOJ'II/IMOp(bI/IS’LM B CCIMCHTUTC Ha
H3MOJ3BAHUTC B AHAJIUM3UTC JIBa I'CHA € IOAXOLAIl MApKEp 3a BUIAOBA HI[CHTI/I(I)I/IKB.I_II/ISI Ha
KpUINITOCIOPUANHUTC.

- [TpunoxeHuTe MOJIEKYIIPHE METOAM MOKa3Bart, ue Cryptosporidium parvum € OCHOBHHUST
NPUYMHUTEN Ha KPUNTOCHOPHUINO03a IIPH X0paTa U MPEXUBHUTE KUBOTHH B [TneBeHcka obmacT.



. Jloka3Ba ce, 4e mpuiaraHeTo Ha MOPQOJOTUYHH, MUMYHOJOTUYHM M MOJEKYISIpPHO-
OMOJIOTMYHU METONIU 3a auarHoctuka Ha Cryptosporidium sp. ca OCHOBA 3a Pa3KpUBAaHETO Ha
CKpHUTa ONapa3UTeHOCT CPell U3CIEABAHUTE TAPTeTHU IPYIH JIULA.

. Bb3 ocHoBa Ha anamu3, Oasupan Ha leorpadcka uHbOpMalMOHHA CHCTEMa ca
YCTAaHOBEHU apealIuTe Ha Pa3NpOCTPAaHEHUE HA KPUIITOCIIOpUAMo3ara npe3 nepuoga 2016 — 2023
TO/IMHA.

. Upe3 mpuiiaraHe Ha aHKETEH METOJ € YCTaHOBEHO, 4e 00pa3oBaHHETO, MpodecHsTa,
MecTopaboTaTa B Tpaji/ceno, OKa3BaT BIMSHUE BbPXY NMO3HAHUATA HA AHKCTHPAHUTE JIUIA 3a
YpEBHUTE MMAPa3UTHU MHBA3HUHU, B YaCTHOCT 3a Kpurrocrnopuano3ara. C Hail-noOpu MO3HaHUS ca
paboterure B OOJTHUYHU JIeYeOHM 3aBEICHUS, JIMIIATA C ITO-BUCOKA CTENICH Ha O00pa3oBaHUE U
KBaJTM(HUKAINS, KAKTO ¥ TE3U, C MECTOPa0dOTa B IPaIOBETE.

. HOTB’Lp)K,I[aBa CC IIoJjiI3ara OT 34paBHa HIPOCBETAa CpCH OIMPCACICHU PUCKOBU I'PDYIIM U
pa60TemHTe B C(1)epaTa Ha 3paBCOIIa3BaHCTO JIMIaA.

IIpuHoCH ¥ 3HAYMMOCT HA IMCEPTALMOHHUS TPY/ 32 HAYKATA U NPAKTUKATA

B zaxnwouenuemo cu JUCCPTAaHTKATa O6B”bp3Ba MOJIYYCHHUTC pPE3YyJTaTu C ria00aaHATE
nponecu Ha MUTpalldsd Ha TOJIEMH TPyl OT XOpa W XUBOTHHU, KIIMMATHYHUTC IIPOMCHU,
(bHHaHCOBaTa 00C31IECYCHOCT Ha Mapa3uTOJIOIrMYHUTE HU3CJICABAHUA, TCpalnusad W IMPCEBCHLUA, C
KOCTO IIOKa3Ba IIMPOTA HA IMTO3HAHUA 110 TEMAaTa U €pyAULIHMA HAa YUCH.

HamnpaBenutre 11 wu3600a, ca mpaBuiaHO QOpMylIHpaHH U ca B CHOTBETCTBUE C
MMOCTABCHUTE ISJIM U PEIICHU 33/1a4U ¥ KOPEKTHO OTPa3sBaT IMOTYICHHUTE PE3YITATH.

CaMoolieHKaTa 3a npuxocume B JUCEPTALMOHHHS TPy, AUCEpPTaHTKaTa JAeduHUpA C
OpuTHHaNieH Xapaktep 6 (1IecT), a ¢ MPHUIOXKEH U MOTBbpAUTEeNeH — 4 (4eTUpH), KOEeTOo
MOTBBPK/IaBa MPAaBUIHUS U300p HAa TeMa M 3HAYMMOCTTa Ha TpyJa 3a OMOJOTHYHATA HAayKa U
€MUIEMUOJIOTHYHA TPAKTHKA.

Ouenka Ha NY0JTUKALMUTE MO JUCEPTAIUOHHUSA TPY/

ABTOpCcKaTa CrpaBKa Ha JUCEpPTAaHTKAaTa MpEACTaBsl 3arjaBusta Ha 3 (TpU) HAy4YHH
nyOiauKauu BbB Bpb3Ka C auceprauudara: 1 (emHa) HayyHa nyOnukanusi B pedepupaHu U
unnexcupanu crmcanus (Web of Science), 2 (1Be) — B pedpepupanu U MHICKCUPAHU CIIUCAHUS B
JPYTH CBETOBHU BTOPUYHU JIUTEPATYPHU U3TOYHHUIM U 4 (4ETUPH) ydacTHs B HAyYHH (POPYMH C
JOKJIaad. YyacTBa M B 2 (1Ba) HAyYHU MPOEKTA IO TeMaTa Ha JucepTalnusira, (UHaHCHpaHU OT
MeauuuHacku yHuBepcuteT — IlneBen. Ta3u crnpaBka mocouBa CbOTBETCTBHE U U3IBIHEHUE HA
MUHHMMaJIHUTE HallnoHaaHu uznckBanus 3a OHC ,,Jlokrop*, ceriacuo [IPAC na MY — I1neseH.

ABTOpedepaTbT KbM jaucepTanusaTa € B obeM oT 52 crpanunm, oHarneaeH c 10
Tabmumy, 31 GUrypu u KOpEeKTHO OTpa3siBa OCHOBHUTE pPa3eiy B JUCEPTAMOHHHUS TPY/I.

Jak/oueHue

JlucepTauMOHHMAT TPy NOKa3Ba, 4ye JokropaHkara llers Bacmnesa Jlparommuposa
MPUTEKaBa HAYYHH MMO3HAHMS U MIPAKTUYECKH YMEHHS B 00JacTTa MPOTO300JI0TUATA, B YACTHOCT
CbBPEMEHHA JIMarHOCTUKA, MOJIEKYJIIpHaTa M eKCIepUMEHTaJHa OWOJIOTUsl, TeOopeTHYHA
enuaemuonorud. B mpomeca Ha ¢dopmHpaHe Ha  HAyYHOM3CJIEIOBATEICKM  yMEHWUS,
JHcepTaHTKaTa € chOpaia u ch3zaja 3HaYMM HaOOp OT KOMIIETEHTOCTH M IEMOHCTPUpPA YMEHUS
U OpPraHMU3aTOPCKM KAayeCTBA 3a CAMOCTOSATEIHO IPOBEKJAaHE HA HAy4HO M3CieIBaHE. SIBHA e u
CIOCOOHOCTTA ¥ 3@ MPOBEXk/1aHE HA EKUITHU HayYHH U3CIICIBaHUS.



[Ipensua ropeusnoxenoro gaBam cBosita IOJIOKUTEJIHA oueHka 3a npeCcTaBeHUTE
3a pelieH3upaHe: JUCcepTallMOHEH TPy, aBTopedepar, MOCTUTHATH PE3YJITaTH U IPUHOCH U
npejaraM Ha yBaxxaeMoTo Hay4Ho xypH J1a npuchau, oOpazoBaTesiHaTa U Hay4YHa CTEIeH
»JJOKTOP* na Ilers Bacunesa J[paromrpoBa B JOKTOpPCKa mporpama ,,MeauunHcKa Onoaorus‘;
O6nacT Ha BHcIe oOpa3oBaHue: 7. 3apaBeona3Bane u cropT; [IpodecronanHo HanpaBieHUE:
7.1 Meaununa.

03.01.2025

Wsrorteun penensusita: Ha ocHoBaHue un. 59 or 331114
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Brief data from the professional and academic biography of the doctoral student

Petya Vasileva Dragomirova was born in the city of Pleven. In 1996, she graduated from the
Pedagogical University "Paisiy Hilendarski”, Plovdiv with the qualifications "Biology Teacher" and
"Chemistry Teacher". Additional qualifications are: V Professional Qualification Degree at the Institute
of Biology and Chemistry - Sofia (2002), Instructor in Basic and Specific Computer Skills at the Center
for Continuing Education at the Agricultural University - Plovdiv. In 2022, she acquired a specialty
"Medical Biology". From 1996 to 2002, she worked in the field of secondary education, and since
2011, she has moved to an academic position at the Medical University - Pleven. In 2020, she was
enrolled in a full-time form of study in the doctoral program "Medical Biology". As an assistant
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professor in biology, Ms. Dragomirova leads classes in the subjects "Human Biology" for medical and
pharmacy students and participates in seminars and exercises for students from the Department of
Language and Specialized Training in Bulgarian.

Actuality of the problem

Cryptosporidiosis is an intestinal parasitic disease caused by an intracellular protozoan parasite
of the genus Cryptosporidium (type Apicomplexa). Hosts are animals at different evolutionary levels -
fish, amphibians, reptiles, birds and mammals, incl. and humans. Although the species in the genus
Cryptosporidium were determined more than a century ago, reliable information about their
identification, clinical significance, epidemiology and treatment has been accumulated since the 1980s.
Cryptosporidium sp.-infection has a fecal-oral mechanism of transmission: direct - upon contact with
infected hosts and indirect - through ingestion of food and water contaminated with the oocysts of the
parasite. In immunocompetent individuals, the infection is most often asymptomatic or
oligosymptomatic cyst carriage. Cryptosporidiosis has gained particular importance after it was
established that in people with HIV/AIDS and other immune-suppressing conditions and diseases, the
infection occurs with profuse diarrhea with severe dehydration and intoxication. The spread of this
zoonosis is cosmopolitan, and in economically developed countries Cryptosporidium sp. is one of the
most frequently detected pathogens in epidemic outbreaks that occurred via water, occurring with
diarrheal syndrome. Cryptosporidiosis becomes a socially significant disease in areas with socio-
economic disadvantage and poverty, chronic malnutrition, problematic healthcare, with military
conflicts and the inevitable humanitarian crises and migration. In farmed animals, Cryptosporidium sp.
has been found to be one of the main enteropathogens involved in the etiology of neonatal diarrhea
syndrome, leading to significant economic losses due to high morbidity, mortality, and growth
retardation. Cryptosporidium sp. is also widely distributed among animals in the wild and this fact is of
particular importance for maintaining sylvatic reservoirs. The specificity of the diagnosis of
cryptosporidiosis leads to a significant number of undetected cases, and hence - an unrealistic
assessment of the problem of "cryptosporidiosis”. In the absence of specific prophylaxis, the
modernization of diagnostic methods is the basis for the successful surveillance and control of
cryptosporidiosis. These problems related to Cryptosporidium sp. and cryptosporidiosis have been
thoroughly studied and analyzed by the doctoral candidate, under the guidance of her scientific
supervisors Prof. Daniela Klisarova, PhD and Assoc. Prof. Nina Tsvetkova, PhD. In this dissertation,
studies of some diagnostic methods, epidemiological characteristics among certain risk groups of
individuals, as well as among animal species in Pleven and the region have been appropriately
conducted. Considering the above, the topic of the dissertation is extremely relevant, competently
chosen and with diverse aspects of the results and conclusions obtained.

General characteristics and assessment of the dissertation work

The dissertation work is structured according to the Law on the Development of Academic Staff
in the Republic of Bulgaria and the Regulations for its implementation at at the Medical University -
Pleven. The laboratory analyses included in the dissertation work were performed at the Department of
Anatomy, Histology, Cytology and Biology, Biology Sector, at the Medical University - Pleven and the
National Reference Laboratory (NRL) for Diagnosis of Parasitic Diseases, Department of Parasitology
and Tropical Medicine of the National Center for Parasites - Sofia. It has been discussed and is
intended for defense by the Extended Department Council of the Department of Anatomy, Histology,
Cytology and Biology at the Medical University of Pleven in 2024.



The dissertation is presented in 199 pages and is structured according to the requirements of the
dissertation format. It is illustrated with 26 tables, 59 figures. The bibliography contains 397 literary
sources.

In the introduction, the doctoral candidate systematically updates the problems and the reasons
for choosing them as a topic for developing the dissertation. The literature review is presented in 48
pages and in its large volume it reflects the good information of the doctoral candidate. The review
emphasizes the achievements in world science and scientific developments in our country on the
specific aspects of the dissertation. A significant place is occupied by the subtopics related to the
etiology, taxonomy, morphology and species diversity of the genus Cryptosporidium, the
epidemiological features and the spread of cryptosporidiosis among humans and animals on a global
and regional level. The possibilities for identification and etiological diagnosis of Cryptosporidium sp.
in isolates of biological origin are described in detail. The skillfully selected illustrative material, which
reinforces key parts of what is presented in the overview, is impressive. The doctoral candidate
demonstrates good awareness of the topic of the dissertation work through the use of current scientific
literature, with 30% of the titles and information in the bibliography having been published in the last
10 years.

In the part "Own studies”, the goal set in the dissertation is well formulated: to study the
biology, distribution, diagnosis and epidemiology of cryptosporidiosis among at-risk population groups
in the Pleven region and nearby regions, and among animals by applying modern diagnostic methods.
The tasks that are planned and implemented to achieve the goals are 7 and detail the scientific aspects
of the research process.

In "Material and Methods", the target groups studied for a 7-year period from 2016 to 2023 are
characterized in detail, totaling 1258 individuals. Of these, 1078 are immunocompetent and 55
immunocompromised and 125 clinically healthy children and adults - control group. Their age is
between 4 months and 70 years. An animal population by species and age of the animals was also
studied. A total of 107 samples from different types of farm animals (cows, goats, sheep) were
examined. Of these, 96 were from animals with diarrheal syndrome and 11 - from animals without
symptoms characteristic of intestinal parasites - the control group. The methods used are described in
detail: (1) Morphological; (2) Immunological - for the detection of coproantigens in human and animal
samples; immunochromatographic; enzyme-linked immunosorbent assay; (3) Molecular biology -
isolation of Cryptosporidium sp. DNA from human and animal fecal samples; isolation of DNA with a
commercial kit GeneAll® Exgene ™ Stool DNA kit (GeneAll Biotechnology, Seoul, South Korea);
isolation of DNA with a commercial kit PureLink® Genomic DNA Kit, (Invitrogen, Thermo Fisher
Scientific, Massachusetts, USA); isolation of DNA with a chelating agent Chelex® 100 (Bio-Rad
Laboratories, California, USA); Polymerase Chain Reaction (PCR), primers used and amplification
conditions; Nested PCR (nPCR) of a region of the 18S rRNA gene of Cryptosporidium sp.; Nested
PCR of a region of the COWP gene (nCOWP-PCR) of Cryptosporidium sp.; Real time Polymerase
Chain Reaction for detection of Cryptosporidium sp.; (4) Epidemiological; (5) Sociological —
documentary and questionnaire survey; (6) Statistical — the software products MS Excel Office 365 Pro
Plus/2016 and Adobe Illustrator CC and ArcGIS Pro 3.3/2024 (7) Graphical analysis — with precise
color mapping of the spread of Cryptosporidium sp. infection among humans and animals in the Pleven
region by municipalities, which contributes to enriching the ideas about the spread and provides new
guidelines for taking local differentiated anti-epidemic measures. Modern molecular biological
techniques were developed and carried out in a team under the leadership of the doctoral student’s
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scientific supervisor — Associate Professor Dr. Nina Tsvetkova, PhD in the National Reference
Laboratory (NRL) for Diagnosis of Parasitic Diseases at the National Center for the Study of Parasites,
which clearly shows the precision of the work and the quality of the results obtained.

Surveys were conducted among children and adults — persons working or residing in childcare
facilities — kindergartens and nurseries, as well as those working in medical institutions. The aim is to
obtain information about health knowledge regarding intestinal parasites, incl. with Cryptosporidium
sp. In parallel with the survey, a brochure with a health and educational purpose was distributed. The
compilation of the surveys and the information brochure was carried out in a team with the scientific
supervisor of the doctoral candidate — Professor Dr. Daniela Klisarova, PhD, which guarantees the
provision of accurate information to the respondents regarding intestinal parasites and the achievement
of reliable results from the study. Sampling from children and adults is voluntary and is accompanied
by filling out an informed consent form.

In one section are the obtained results and their discussion. Their comparison with those in the
open literary sources shows the good analytical approach of the doctoral candidate to the issue and her
adequate handling of the scientific literature. The visualization of the results in tables, diagrams, maps,
photos and other visual representations is synthesized and informative, and their layout is in a very
good aesthetic form. As a result of what has been done, the scientific research goals have been
achieved:

. A prevalence of Cryptosporidium sp.-invasion of 7.6% is established among certain groups of
the population of the city of Pleven and Pleven region. The largest relative share of cyst secretors is in
the age range between 3 and 7 years.

. Based on demographic indicators - age, sex, place of residence, ethnicity among a certain
contingent of people in Pleven region, an assessment of the frequency of Cryptosporidium sp. -invasion
is made - a weakly expressed trend in the spread of cryptosporidiosis is outlined with a predominance
of people of Bulgarian ethnicity, urban residents.

. It is established that the frequency of Cryptosporidium sp. parasitism correlates with the species
affiliation and age of the studied farm animals.

. It is confirmed that the high degree of polymorphism in the segments of the two genes used in
the analyses is a suitable marker for species identification of cryptosporidia.

. The applied molecular methods show that Cryptosporidium parvum is the main causative agent
of cryptosporidiosis in humans and ruminants in the Pleven region.

. It is proven that the application of morphological, immunological and molecular biological

methods for the diagnosis of Cryptosporidium sp. are the basis for the detection of hidden parasitism
among the studied target groups of individuals.

. Based on an analysis based on the Geographic Information System, the areas of distribution of
cryptosporidiosis during the period 2016 - 2023 were established.
. By applying the survey method, it was established that education, profession, place of work in a

city/village, influence the knowledge of respondents about intestinal parasitic invasions, in particular
about cryptosporidiosis. Those working in hospitals, people with a higher level of education and
qualification, as well as those working in cities, have the best knowledge.

. The benefit of health education among certain risk groups and healthcare workers is confirmed.

Contributions and significance of the dissertation work for science and practice



In her conclusion, the doctoral candidate links the obtained results with the global processes of
migration of large groups of people and animals, climate change, the financial security of
parasitological research, therapy and prevention, thereby demonstrating the breadth of knowledge on
the topic and the erudition of a scientist.

The 11 conclusions made are correctly formulated and are in accordance with the set goals and
solved tasks and correctly reflect the obtained results.

The doctoral candidate defines the self-assessment of the contributions in the dissertation work
with an original character of 6 (six), and with an applied and confirmatory - 4 (four), which confirms
the correct choice of topic and the significance of the work for biological science and epidemiological
practice.

Evaluation of publications on the dissertation work

The author's reference list of the dissertation presents the titles of 3 (three) scientific
publications in connection with the dissertation: 1 (one) scientific publication in refereed and indexed
journals (Web of Science), 2 (two) - in refereed and indexed journals in other world secondary
literature sources and 4 (four) participations in scientific forums with reports. She also participates in 2
(two) scientific projects on the topic of the dissertation, funded by the Medical University - Pleven.
This reference indicates compliance and fulfillment of the minimum national requirements for the
educational and scientific degree "Doctor of Philosophy" according to the Law on the Development of
Academic Staff in the Republic of Bulgaria and the Regulations for its implementation at the Medical
University -Pleven.

The author's abstract to the dissertation is 52 pages long, illustrated with 10 tables, 31 figures
and correctly reflects the main sections of the dissertation work.

Conclusion

The dissertation shows that the doctoral candidate Petya Vasileva Dragomirova possesses
scientific knowledge and practical skills in the field of protozoology, in particular modern diagnostics,
molecular and experimental biology, theoretical epidemiology. In the process of forming research
skills, the doctoral candidate has gathered and created a significant set of competencies and
demonstrated skills and organizational qualities for independent scientific research.

Given the above, | give my POSITIVE assessment for the submitted for review: dissertation,
abstract, achieved results and contributions and | propose to the esteemed Scientific Jury to award the
educational and scientific degree "Doctor of Philosophy" to Petya Vasileva Dragomirova in the
doctoral program "Medical Biology"; Field of higher education: 7. Health and Sports; Professional
field: 7.1 Medicine.

03.01.2025
Prepared the review: Ha ocHoBaHue un. 59 or 3311

Assoc. Prof. Dr. Borislava G. Chakarova, PhD



