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1. PoboTa npucesueHa JOCiI)KeHHIO PO3MOBCIOKEHOCT] rpubiB-naroreHis pentuiit Ta amgibiit Ophidiomyces
ophidiicola, Paranannizziopsis spp. Ta Batrachochytrium dendrobatidis B YkpaiHi Ta €sporli, ix HomupeHoCTi cepes
Pi3HUX BUJIB, a TAKOXK BUBYEHHIO IIaTOreH-crienudiyHux $HaxkTopiBs, 0 BIUVIMBAIOTh Ha iHDiKyBaHHS 3Mill rpubom O.
ophidiicola, 30xpeMa MBUIKOCTI pOCTY, IPOPOCTAHHSI CIIOP Ta BipyJIEHTHOCTI. JJOCiI)KeHHSI [IPOBOAUIIOCS Ha
Marepiasi, 3i0paHOMy B paMKax BUBUEHHsI po3noscioaxeHocTi O. ophidiicola y €spomni (Blanvillain et al., 2024) ta B.
dendrobatidis B Ykpaini (Jakobik et al., 2024). Ouinky HasiBHOCTi JJHK naToreHiB y 3pa3kax IpOBOAUIIN METOLOM
KI1JIP 3 BuKOpucCTaHHAM crieundiyHuX rmparmepis 1o aisHky I TS BinnoBinHux rpubiB. Busnayenus renorumnis O.
ophidiicola 6ysi0 nposeneno xedpdom Jlopuem 3a LOIIOMOIOK CEKBEHYBAHHS [Ii/ITHOK T€HOMY 1aToreny. YucTi

KyabTypu i3071TiB O. ophidiicola, o BUKOpUCTOBYBanucs y JOCIiIKEHH], OTPMMaHi 3 KoJsekuii HarjionansHoro



LIEHTPY 30POB’sl AUKOi npupoau I'eosnoriunoi ciyx6u CLIA. [Ins aHani3y MBUAKOCTI POCTY AiaMeTp KOJIOHIN
BocbMHU i30715TiB O. ophidiicola BumiptoBanu KoxkHi 24 roguuu npoTtsarom 16 1i6. Oninky npopoctanHs crop O.
ophidiicola 3xificHioBanyu msxoM iHKy6alii cnopoBoi cycriensii 15 i30J15TiB Ipy pi3HUX TeMIlepaTypax 3
[OAA/IBIIVM NIPOPOLIYBAHHSM 32 ONITUMAJIBHOI 171 LbOro rpuba Temmneparypu. YacTKy NpOpPOCIMX CIOP OLiHIOBAIU
3a I,OTIOMOTOI0 CBiT/I0BOi Mikpockorii. BipyseHntHicTts O. ophidiicola onintoBany misixom iHOKys1s1ii MaicoBux
I10J103iB CIMOMa 130JI5ITaMU IIaTOTEHY 3 MOAAJIBIIOK IOTUKHEBOIO OLIIHKOIO TSDKKOCTI YPaXkeHb Ta YaCTOTU JIMHSHHS
0COOVH B KOXHill rpyni. CTaTUCTUYHUN aHajli3 IPOBOAMIIN Y IPOrpamHoOMy cepenioBui R. [Tarorennuii rpu6 O.
ophidiicola cnopaguuHo nommpenuit Ha reputopii Ykpainu. Hocisimu O. ophidiicola BusiBunucs 13,4% nociigkeHux
0COOMH. 3arajibHa MOIMMPEHICTh YpakeHb IKipu ckianana 30,5%, ane nuuie 40% 0coOuH 3 ypakeHHIMU OyIu
Hocisimu odiniomikosy. [TaToren 6yso BUSIBIEHO cepel, TpbOX BUAIB 3Miil: Natrix natrix, Vipera berus nikolskii Ta
Zamenis longissimus. Kpim toro, 6ysno niarsepaxxeno npucytHicTs O. ophidiicola Ta 110ro 31aTHICTb BUKJIMKATU
SIBHUI1 I€pPMaTOMIKO3 BY>XiB 3BUUaliHMX Ha TepuTOpii XapkiBcbKoi o6sacti moHaniMene 3 2003 poky. B xoni
aHasizy My3elHuX 3pa3kiB OyJi0 BIeplle BCTaHOBIeHO pucyTHicTh O. ophidiicola Ha TepuTopii I'pysii, 1110 Takox €
IIepIIOK0 3HAXiJKOI0 11bOro natoreHy y Kaskasskomy perioni. [laToreHHi rpubu Paranannizziopsis spp. 6ysin
3apeecTpoBaHi Brepule Ha Tepurtopii [lopryranii. KpiMm Toro, 6ys10 BUSIBIEHO [1Ba HOBi BUAM-Xa3s51iHU 1151 LIbOTO
natoreny y €sporii: Vipera latastei Ta Coronella austriaca. ByB 3aoKyMeHTOBaHUI BUNIQZOK ypaskeHHS LIKipu
Vipera berus nikolskii 3 npuponu entTomonarorenHum rpu6bom Beauveria bassiana sensu lato. Bysio y3aranbHeHO
pexkoMmeHpauii moxno npotugaii nomupenHto O. ophidiicola y npupoHix nonyssuisx 3mii. BctaHoBneHo, o npu
YTPUMaHHi 3Mill B HEBOJIi KIIIOUOBUMH (PAKTOPAMM KOHTPOJIIO 3aXBOPIOBAHHS € PETYJISIPHUI MOHITOPUHI CTaHy
3/10POB’S] PENTUIi, i30JI511is1 CUMIITOMAaTUYHUX OCOOMH, PO3MillleHHSI TeIJIOBUX JIaMI1 Y Tepapiymax [ijisl 36i/1b1IeHHS
LIBUJIKOCTI JINHSIHHS, PETYJISIpHE OUMIIeHHS TepapiyMiB. YTpumaHHs Natrix tessellata B HeBOJIi pEKOMEHIYETbCSI
yHUMKaTu. B xopi ananisy mBunkocti pocty O. ophidiicola BcTaHOBIEHO, 10 i30719TH 3 €BPONM MAIOTh 3HAYHO MEHIII
TEMIIN POCTY, HiX i30Ty i3 CILIA. Kpim Toro, i30T, 110 BiTHOCATHCS N0 inoreHeTUYHOI Kiagu |
(«€Bponeiicbkoi») MaloTh 3HAYHO MEHIIY IIBUJKICTh POCTY, HiX i3019TU Kinanu II. BctanoBseHO, 1110 IPOPOCTaHHS
crop pi3Hux i3osgris O. ophidiicola B onTuManbHUX YMOBax Bapiloe B JianasoHi Bif 4,6% 1o 93,4%, mo moxe
3HAYHOIO MipOIO BIIJIMBATY HA iHPEKLiNHY 03y Ta, SIK HACJIiIOK, BIpPyJIEHTHICTb Pi3HUX i3014TiB. BusiBI€HO
[IO3UTHUBHUI BIIUB TEIJIOBOTO LIOKY Ha ITpopocTaHHs crop 11 3 15 i3osaTiB. 3a pesysbTaTaMy eKCIIEpUMEHTAIbHOIO
iHpixyBaHH4 3Mill KoHigisiMu O. ophidiicola BcTaHOBEHO, 110 i30/19TU (iNoreHeTHYHOI Knaau 11 BUKIIMKaOTh
3HAYHO TSDK4Yi cUMIITOMM odiniomMikosy, HiX i30T kinangu I. YacToTa osiBu ypaskeHb Ta iX TSKKICTb 611 3HAYHO
BUIIVMMU 32 IornepenHboi ckapudikanii mkipy. Bei 3apaskeHi 3mii IMHSIM 3HAYHO YacTille, HK 3Mii y KOHTPOJIbHIN
rpyi, IpY 4YOMY BaXKui ypake€HHS IIPOBOKYBAJIM YACTIlll JIMHAHHS Y XBOPUX 3Mill. AHAJII3 IOMUPEHOCTI B.
dendrobatidis mokasas IpUCYTHICTb IaTOr€Hy Ha MiBHOYI Ta 3aX0/i YKpaiHu. ByB BUSBIEHUI CTaTUCTUYHO
3HAYYLIMI 3B’130K MiXX IPUIATHICTIO CepelOBuUILa iCHYBaHHS, IlependadyeHoo moaesuno s B. dendrobatidis (Tytar
et al. 2023), Ta HagBHiCTIO NaTorexy. [IpakTUyHe 3HaYeHHSs pOOOTH I0JIAra€e B ONOBHEHHI 3HaHb IIPO (pakTopu
PU3UKY, SKMM IiIIal0ThCS TaKi BPa3JvBi i B TOM caMMI yac BaXUJIMBI AJ1s1 ITPUMAHHS CTabiIbHOCTI €KOCUCTEM
IpyNy TBAapUH, K penTuiii Ta amQibii. BuB4eHHS reHOTUII-CclIeIU(piYHUX OCOOIUBOCTEN, IO MOXYTh BIIMBATH HA
BipYJIEHTHICTb IaTOT€HY, BAKJINBE IJ1s1 TPOTHO3YBaHHS IIBUAKOCTI PO3MOBCIOJIKEHHS Ta JUHAMIKM 3aXBOPIOBAHHS Y
HaiBHMX MOMNYJIALIX, B 4Ki [IOTPAIUISAE BiIOBIHNN ITaM. Y3araJbHEHi Ha OCHOBI IIPOBEJIEHUX JOCIIiIPKEHD
peKoMeHpaii moa0 NpoTuii NOMUPEHHIO rPUbiB-TIaTOr€HIB PENTUIi Ta IPOBEIEHHS TPAHCJIOKAllill TBApMH
MOXXYTb BUKOPUCTOBYBATHCS IJ151 KODUTYBAHHS [IPUPOJOOXOPOHHUX CTPATETIN.

2. The dissertation examines the distribution and prevalence of the reptilian and amphibian fungal pathogens
Ophidiomyces ophidiicola, Paranannizziopsis spp. and Batrachochytrium dendrobatidis in Ukraine and Europe, as
well as the pathogen-specific factors affecting snake fungal disease dynamics such as growth rate, spore
germination, and virulence. The study was performed on samples from studies of O. ophidiicola in Europe
(Blanvillain et al., 2024) and B. dendrobatidis in Ukraine (Jakobik et al., 2024). Pathogen DNA in samples was
assessed by gPCR using specific primers to the ITS region of the respective fungus. O. ophidiicola genotyping was
performed by Dr. Jeffery Lorch. Pure cultures of O. ophidiicola were obtained from the collection of the United
States Geological Survey - National Center for Wildlife Health. To analyze O. ophidiicola growth rate, the colony



diameter of eight isolates was measured every 24 hours for 16 days. O. ophidiicola spore germination was assessed
by incubating spore suspensions of 15 fungal isolates at different temperatures, followed by germination at the
optimum temperature for fungal growth. The proportion of germinated spores was assessed using light
microscopy. O. ophidiicola virulence was assessed by inoculating corn snakes with seven strains of the pathogen
followed by weekly assessment of lesion severity and molting frequency of individuals in each group. Statistical
analysis was performed in the R software environment. The pathogenic fungus O. ophidiicola is sporadically
distributed in Ukraine. 13,4% of the examined individuals carried O. ophidiicola. The overall prevalence of skin
lesions was 30,5%, but only 40% of individuals with lesions tested positive for O. ophidiicola by qPCR. The
pathogen was detected among three species of snakes: Natrix natrix, Vipera berus nikolskii and Zamenis
longissimus. In addition, the presence of O. ophidiicola and its ability to cause apparent dermatomycosis of grass
snakes in the Kharkiv region was confirmed as early as 2003. During the analysis of museum specimens, first
finding of O. ophidiicola in Georgia was confirmed, which is also the first discovery of this pathogen in the
Caucasus region. Pathogenic fungi Paranannizziopsis spp.were registered for the first time in Portugal. Besides,
two new host species for this pathogen were discovered in Europe: Vipera latastei and Coronella austriaca. A case
of a skin lesion on a free-ranging Vipera berus nikolskii caused by the entomopathogenic fungus Beauveria
bassiana sensu lato was documented. Recommendations for controlling the spread of O. ophidiicola in free-
ranging snake populations were summarized. We found that the key factors for controlling snake fungal disease in
captive snakes include thorough monitoring of reptiles’ health, isolation of symptomatic individuals, placement of
heat lamps in terrariums to stimulate moulting, and regular cleaning of terrariums. It is recommended to avoid
keeping Natrix tessellata in captivity. It was found that O. ophidiicola isolates from Europe have significantly lower
growth rates than isolates from the USA. In addition, isolate belonging to the phylogenetic clade I (“European”)
exhibited a significantly lower growth rate than isolates of clade II. It was found that the spore germination of
different O. ophidiicola isolates under optimal conditions varies from 4.6% to 93.4%, which can significantly affect
the infectious dose and, consequently, the virulence of different isolates. We found that heat shock had a positive
effect on spore germination in 11 out of 15 isolates. According to the results of experimental O. ophidiicola infection
of snakes, we found that isolate of the phylogenetic clade II caused significantly more severe symptoms of
ophidiomycosis and more frequent moulting than isolate of clade I. The frequency of lesions and their severity
were significantly higher after prior skin scarification. All infected snakes moulted significantly more often than
snakes in the control group, with more severe lesions provoking more frequent moulting in infected snakes.
Analysis of B. dendrobatidis distribution showed the presence of the pathogen in the north and west parts of
Ukraine. A statistically significant relationship was found between the habitat suitability predicted for B.
dendrobatidis (Tytar et al. 2023) and the presence of the pathogen. The practical significance of the work is that it
supplements knowledge about risk factors threatening vulnerable populations of reptiles and amphibians that are
critical for maintaining ecosystem stability. The study of genotype-specific features that may affect the virulence
of fungal pathogens is important for predicting the rate of spread and dynamics of such diseases in naive
populations. Recommendations for how to control the spread of fungal pathogens among free-ranging and captive
snakes, which are summarised in this study, can be used to adjust conservation strategies.
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