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Genomic consequences of colonisation, migration and
genetic drift in barn owl insular populations of the eastern
Mediterranean
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As a result, apparently identical islands may harbour populations with contrasting
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31003A_179358 and distance to mainland, that provide natural replicates for a comparative analysis of

histories. Here, we use whole genome sequences of 65 barn owls to investigate the

Mediterranean Sea. We focus on Crete and Cyprus, islands with similar size, climate

the impacts of microevolutionary processes on isolated populations. We show that

barn owl populations from each island have a separate origin, Crete being genetically
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VARIOUS ACCIDENTS 26,55%
CAPTIVITY 9,71%
ILLEGAL TRADE 6,61%
ANIMAL ATTACK 5,66%
DISEASE 5,58%
EXHAUSTED 3,63%
COLLISION 3,11%
HABITAT DESTRUCTION (FIRES, FLOODS) |2,86%
ROAD ACCIDENT 2,12%
ELECTROCUTION 0,73%
SHOOTING 0,73%
TRAPS 0,44%
FUGITIVE 0,31%
POLLUTION 0,22%
POISONING 0,13%
HEALTHY 0,09%
UNKOWN 0,02%
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Two decades of wildlife rehabilitation in Greece: Major threats, admission
trends and treatment outcomes from a prominent rehabilitation centre

Alexandros Vezyrakis® ™%+, Vasileios Bontzorlos ™ 9, Georgios Rallis?, Maria Ganoti®

* ANIMA - The Association for the Protection and Welfare of Wildlife, Kallithea, Greece

5 Department of Animal Ecology, Instinute for Biochemistry and Biology, University of Potsdam, Porsdam, Germany

* Research Group Behavioural Ecology of Individual Differences, Department for Evolutionary Genetics, Max Planck Instittete for Evolutionary Binlogy, Plon, Germany

4 080 “TYTO " - “Assoclation for the Managemert and Conservation of Blodiversity in Agricultural Ecosystems ', Eveenlou Voulgard, 17, 413 35 Nea Politela, Larisa, Greece

ARTICLE INFO ABSTRACT

Keywords: The ultimate goal of Wildlife Rehabilitation Centres is to release wild animals back into the wild, after providing
W”f“if*'_ care and treatment according to protocol. The data collected during the process though, can be an invaluable re-
tehabilitation source of information, and act as a proxy of the anthropogenic impact on wild populations. They can even help to

vionitoring
Nildlife threats
-onservation
Nildlife injuries

propose mirigation and conservation measures that could reduce pressure on wildlife. Tn the current study, we
analyvsed the records of ANIMA, a prominent Wildlife Rehabilitation Centre in Athens, Greece, over a 17-year
study period. Using a database of 54,445 animals representing 353 species from 104 families, we draw connec-
tions between the magnitude of admission causes and their predicted outcomes based on the animals admitted.
We found that while many animals that are admitted as orphans or after living in captivity have good chances of
being released, that is not the case for victims of electrocution or domestic animal attacks. Illegal shooting is
clearly present in our data and seems to also affect wild populations negatively. We highlight the importance of
Wildlife Rehabilitation Centres” data towards understanding and defining human impact on wildlife, the impor-
tance of communicating the results to policymakers for biodiversity conservation and even proposing possible
management directions. In that context, we also urge for more population monitoring field studies, so thar admis-
sion data can be accurately combined and make meaningful predictions for the status of wild populations.
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* Leucocytozoon spp. 2 poyeg g owoyevelag Simuliidae (black flies) 2 epvbpa kat Aevka atpoogatpia xkat opyava onvev

* Plasmodium spp. 2 OnAvoxka koovoovma tng owkoyevelag Culicidae (yevn Culex, Aedes K.a.) =2 epvbpa atpoopaipia Kat opyavda Itnvaey,

epreTmv, OnAaotikmv

* Haemoproteus spp. =2 oxvieg g owkoyevetag Ceratopogonidae xat poyeg tng owkoyevelag Hippoboscidae 2 epvbpa atpoogatpia kat

or Vector

Opyavd ITNV®V KAl EPIIET®V Tnvertebrate Host Vertebrate Host

2uvNOw¢ €xouv xapnAn maboyevela Kol TTPOKAAOUV QLU UTITWLOTLKEG TIOLPOLOLTWOELC.

The micro and

macrngamelncytcs

mature and sexuvally
teproduce m the

insect midgut

Merozoites enter the
RBCs for re-invasion;

some mature into
infectious gametocytes
Meront

Sporozoites invade tissues

‘Exouv opwg avadepOet:

bird is bitten
by the insect-
vector

I} I} 1 1 ) ’ I} The oocysts are
avatuia, avopeéia, xwhotnta, dtappoia, SUCTVOLA, VEUPOAOYLKA GUUTTTWUOTO encspuiadon ¥ ::;,;::odl::::;:mm
BAGBeC o€ LwTKA Opyava Hhs st et O

ETLLAKUVON TOU XpOVoU VoonAeiog o kEvipa eplOaAPng
ueiwon A.0.K. (yUTeg) Kol ovOoLaKNG ATIOKPLONG
Oavarol, pelwoelc mAnbuouwv, e€adavioelg

The infected
vector bites
the bird
The cocystsrelease the

sporozoites, which
mvade the salivary gland

Merozoite
Infective sporozoites enter
the vertebrate hostand

move mto the liver through
the bloodstream
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Ta mva

59 opvia

Gyps fulvus
A®: 230-265cm

To mo moAvapiBpo eidog yona tng
Evopwrng, evaleto otnv EAAada

Tadn: Accipitriformes

Hpepopro

Avanapayetat 0e YKPEHOUg O
NLLOPELVEG ITEPLOYES

ITtropatogayo

Emonunrtiko otv EA\ada, neprotactaka
PETAVAOTELOVV KATIOWA AVIAIKA ATOPA

62 yepakiveg

Buteo buteo

A®: 110-130cm

To mo moAvapibpo apmaktiko g
Evpwnng

Tadn: Accipitriformes

Hpepopro

Avamnapayetat oe 0dor) yopm aro
TIeO1a0Eg

Tpepetar pe movtikia, movAld, gpHETA KAt
evtopa

Emonpnuki) otnv EAAada ala xat
MIEPAOTIKA ATOHA 0TI PETAVAOCTELON)

26 SeTepra

Accipiter nisus

A®: 58-80cm

To mo moAvapibpo apmaktiko g
Evpwnng

Tadn: Accipitriformes

Hpepofpro

Avarmapayetat oe daorn alAd kAt Kovtda
0€ OUKLOPOVG

Tpepetar pe movha

Emonunrtiko otnv EAAada (acvvr)bioto
0€ VI|O1d) aAAd KAt YEWPEPTLVOG
EITLOKETTTG



» Xovtnpnon oe SET buffer (0.015 M NaCl, 0.05 M Tris, 0.001 M ethylenediaminetetraacetic acid, pH 8, 1:10) otovog -20° C
> ECaywyr) DNA obvpgaova pe 1o Quick-DNA™ Miniprep Kit by Zymo Research
» 11 évBetn PCR oo moAamAaowalet Eva Tpnjpd Tov yoviolov TOL PITOYOVOPLAKOL KDTOXPOHATOS b Kat t@v 1ptwv yevov
» 21 ¢vbetn PCR ota Betika detypata moo otoyevetl ta Haemoproteus xat Plasmodium spp.
» T'evotomnmon
' ' 1" 5'-GAGAATTATGGAGTGGATGGTG-3', 5'-ATAGAAAGATAAGAAATACCATTC-3'
» QLAOYEVETIKI) AVAALOT) £vBetn
PCR 5'-GAGTGGATGGTGTTTTAGAT-3', 5'-GAAATACCATTCTGGAACAATATG-3’
> LTATIOTIKY enegepyaoia 2n 5'-CATATATTAAGAGAAITATGGAG-3', 5'-ATAGAAAGATAAGAAATACCATTC-3'
€vOetn
PCR 5'-ATGGTGCTTTCGATATATGCATG-3’, 5'-GCATTATCTGGATGTGATAATGGT-3'




[Ipwtn avagopda apoonopoimv os aypla otnva oty EAAada

2YNOAIKH
2YXNOTHTA
MOAYN2ZH2

Mkpookonnon

Opvia 0% (0/59) 11.9% (7/59)

Fepakiveg 46.7% (29/62) 62.9% (39/62)

edrepla 88.5% (23/26) 100% (26/26)

Plasmodium spp. & MkpooKOmnon

Haemoproteus spp. (P/H) PCR

Leucocytozoon
spp.

Mwkpookomnon PCR
H: 5.1% (3/59)

Opvia
Fepoakiveg

zedtépla

0% (0/59)
41.9% (26/62)

76.9% (20/26)

5.1% (3/59)
59.7% (39/62)

100% (26/26)

Opvia

Fepokivec

Zedptepla

0% (0/59)

4.8% (3/62)
11.5% (3/26)

P: 3.4% (2/59)
P:9.7% (6/62)
P: 34.6% (9/26)

» Ta eptépra eiyav 11,1 popeg peyalvtepn mbavotnta va poAvvboov amo €idn tov yevoog Plasmodium oe 00YKP101) PE TIG YEPAKIVEG
(95% (1, 2,0-50,0; p < 0,01).
» H mbavotnta ta {e@tepra va pepovv piktr poAvvon amo atpooropiowa ntav avdnpevn katd 9,1 gpopeg 0 OOYKPLON PE TIG YEPAKIVES

(95% Cl, 2,3-33,3; p < 0,01).

» Ynootnpifetat 1) bIIOOECT] OTL TO AVOOLAKO CUOTNHA TOV YOII®V TOLG IIPOOTATELEL ATIO TI) POADVOI A0 AlPOoTIOPioLd.



[Ipwtn avagopda apoonopoimv os aypla otnva oty EAAada

I'evealoyikég oepég

Leucocytozoon lineages , :
AIHOOTIOPOIMV IOV EVIOMIOTNKAV

Plasmodium lineages

BUBT2 (13), BUBT3 (8),
MILANSO4 (2), MILVUSO1 (8),
BUBOO1 (1), ACNI1 (1),

CBuTBUTI7 (2]

TURDUS1 (4), DONANA2 (1)

lewypapikég meproyég tng EANadag
AIIo OO0V MPOEPYOVIAV HONDOPEVEG
yepakiveg kat Se@tepa

ACNI1(11), ACNIO4 (3),

TURDUS1(7), BT7(2)
MILANSO4 (6)
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v Evtoriotnkav VEEG YEVEQANOYIKEC OELPEC Kal artd Ta Tpia YEVN aLUooTiopLSiwy:
Leucocytozoon (GYPFULO2), Haemoproteus (GYPFULO1) kat Plasmodium (GYPFULO3)
v Npwtn anopdévwon Haemoproteus brachiatus o€ yuma

v Mpwtn popLakf avixvevon tou yévouc Haemoproteus ot €ido¢ yura tou Noaiatot Kéopou



ACNIO3

s LaiioaoaEoon . : ACCOPO1 Leucocytozoon mathisi [DQ1772441)
083 ACNIO4 L. mathisi [DQ177252)
0.73 BUTBUTO3 ACNIO3 Leucocytozoon sp. [DQ177237)
ohov | Leucooviasocn melhi » BUBT2 L buteonis [HF543623)
ACCGENOT y MILANSO4 Leucocytozoon sp. [IN164713] , , ApOpog xataywpnong
0.6 | I'evealovyikn osipa
ucocytoz 0.99 r AEMOO02 Leucocytozoon sp. [HFS543617) Y 1‘] p
‘ BUTBUTO7 | Le o —‘_E{ CIAEQ2 Leucocytozoon sp. [EF607287) | . Genbank
BUTBUTO08 MILVUSO2 Leucocytozoon sp. [IN164717]
1 . 1 [ GYPFULO1 Hoemoproteus sp. [Pv357399] I
1 BUBT2 _ [Leucocylozoon buteonis (103 H. brachiotus (Mxs80170) I Leucocytozoon sp. BUTBUT17 PQ474641
L MILVUSO1 = Leucocytozoon sp. 084 SISKINLH. tartakovskyi [AY393806)
PARUS1 H. majoris [AF254977)
1 [ BUTBUTY? - f—— CIRCUMO1 H. noctue [KP794612) Haemoproteus sp. GYPFULO1 PV357399
1 BUBT3 Leucocytoz00n 9. = — SYATO3 H. pallidulus [AY831752)
1 1 (- ACCNISO6 H. nisi [OR293396)
LM '—BUBT1 H. multivacuolatus [OR078932) Leucocytozoon sp. GYPFULQ2 PV 357400
CBI  Leucocylozoon majos ——— CATAURO1 H. catharti* (MF953291] [
= . . 1 ~ GYPBENO1 Plasmodium sp. [0Q212195) I
o L) TR " GYPTENO1 Plasmodium sp. [0Q212194] [l Plasmodium sp. GYPFULO3 PV357401
L ZOLEU02  Leucocytozoon fringillinarum ‘ SYATOS P. voughani [0Q847271]
GYPFULO3 Plasmodium sp. [Pv357401] I
——— FASPA02 Leucocytozoon californicus GALLUS2 P, juxtanucleare [AB250415]
—— olos - GRWA4 P relictum [AF254975)
 JLACEIOUR. | Pmacim cloumimime —09 [ 5651 P relictum [AF495571) B Gyps fulvus
ors | ‘[BT7 Plasmodium sp. TURDUS1 P. circumflexum [AF495576) B Gyps bengalensis
pso| L e L L covus £ homocircumflexum [0Q368374) A::yp,us e I
t GRWO04 Plasmodium relictum GRWS P. elongatum [DQ368381)
- _ L (ori 2 motuthon (KY287235) B Neophron percnopterus
NANAO2 | Plasmodium sp. L ORW1 Plasmodium sp. [AF254963) I Il Cathartes aura
Plasmodium falciparum = Plasmodium folciparum
0.08 0.1

> 2& ONEG TIG IMEPUITWOELG TTOV peAeTOnNKav, N nAKia Kat 1o UAo Ogv elyav OTATIOTIK®G ONHAVTLKY] EN10PAcT) OTr] POADVON A0 AlpooTIoPiod.




Ocpancia

Meypt onpuepa...

» XAwpoxKivy - DPHAKLVI): NIIATOTOSIKOTNTA KAt Ovnowpotnta oe acnpoyepaka (Falco rusticolus)
> Ilopipedapivn - ZooA@ovapideg: TepATOYEVEDELS KAl ONHUAVTIKL] HEL®OT] POAAIKOD 05£0G OTOVG CEVIOTEG

» AO0SUKOKALVI): PIePIKT) TPOPOUAAKTIKI] OPAOT)
» Aptecoovatn - DPIPAKIVI): P AIIOTEAECPATIKA

» Malarone® (atofaxkovn + vdpoyAwpikr mpoyovaviin)
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Agv vnapyoov peleteg oyetika pe T Oepaneia podovoewv ano Leucocytozoon spp. o€ aypia ntyvd.
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Leucocytozoon spp.

Group I: polvopeveg / nmpav Bepaneia
Group II: polvopeveg / Oev mrpav Bepaneia
Group III: pun polvopeveg / mrpav Bepareta

Group IV: un polvopeveg / Oev mnpav Bepaneia

Hpepeg 0,1,2 2 Hpepeg 13,14,15 - Hpepeg 26,27,28

Xopnyr|Onke Malarone® 7mg/kg/day per os (Palinauskas et al. 2009):
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Neo Oeparentiko MPO®TOKOANO

Haemoproteus multivacuolatus (BUBT1 lineage)

Group I: dev minjpav Oepaneia
Group II: mpav Oepaneia

Xopnyr|Onke Malarone® 7mg/kg/day per 0s (Palinauskas et al. 2009):
Hpepeg 0,1,2 2 Hpepeg 13,14,15 - Hpepeg 26,27,28
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Abstract

Purpose Sarcocystis (Apicomplexa: Sarcocystidae) 1s a cyst-forming coccidian parasite that infects mammals, reptiles and
birds. Despite the emergence of studies employing less invasive or lethal methods to study these parasites, Sarcocystis spe-
cies have yet to be detected in avian blood. The objective of this study was to molecularly identify Sarcocystis species in the
blood DNA samples of three avian host species.

Methods A total of 93 DNA samples from avian blood were subjected to a screening procedure for Sarcocystis. Samples
from three bird species, 30 western house martins (Delichon urbicum), 40 barn swallows (Hirundo rustica) and 23 Eurasian
griffon vultures (Gyps filvus) were used for PCR and sequencing.

Results Nine samples were found to be positive for Sarcocystis, with a prevalence of 17.4% among Eurasian griffon vul-
tures, 7.5% prevalence among barn swallows, and 6.7% prevalence among western house martins. Based on the sequencing
of the partial /TS/ locus §. halieti was identified.

Conclusion In this paper, S. halieti was molecularly discovered for the first time across all three examined avian host spe-
cies. Furthermore, 8. halieti has been recorded as the first species identified in swallows (Hirundinidae family). However,
conclusive confirmation of 8. halieti infection in the analysed animals requires examination of muscle tissue for sarcocysts.
The results demonstrate that molecular diagnostics from blood samples using PCR/sequencing has the potential to identify
Sarcocystis species in avian hosts and implementation of such a technique could prove advantageous in the analysis of these
parasites in wild animals.

Keywords Sarcocystis - Molecular identification - Blood - Delichon Urbicum - Hirundo Rustica - Gyps Fulvus




Mpwtn Avixveuon DNA Tou Trapacitou Sarcocystis halieti o€ aipa Aypiwv Mtnvwv

Ta (6N ToU YEVouC Sarcocystis spp. elval KOKKidLa mapaotta tov dnuioupyolv KUGTELE OTOUC EVOLAUEOOUC EEVIOTEC, OL OTTOLOL UITOPEL va ival OnAaoTika,

EPTETA KOLL TTTNVAL.
Ot teAwkot Egvioteg (DH) poAuvovTtal e TV KATOVAAWGCN LOTWV TWV EVOLAUECWVY EEVIOTWYV TIOU TIEPLEXOUV WPLUEC CAPKOKUOTELC.
Ot evdlapeool Eevioteg (IH) poAUvovtal pe tnv katavaiwon tpodnc  vepol LOAUCUEVWY LE OTIOPOKUOTELC.

To eiboc Sarcocystis halieti pmopet va BewpnBel maBoyovo, kaBwc €xeL evoxomolnBet yla tnv mPokAnon KokKtwpatwdouc eykepaAitidac oe kovkouayla

(Athene Noctua).

H dtayvwon otoug evOLAUECOUC EEVIOTEC UITOPEL va Yivel povo petabavartia, pe totonadoloyiki eé€taon puikoL LotoU.

MEeExpL onUEPA, SEV UTTNPXE KAULOL €pELVVA TTOU va LEAETA TNV AVIXVELUGN Sarcocystis Spp. O€ AU TTAVWV.
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YAIka xai1 M€Godol

n, = 23 opvia (Gyps fulvus), aro auta mou mpockouiotnkav oto ZUAAoyo Mpootaciag ko NepiBaAPng Ayprag Zwng ANIMA 1o 2023

*  n, =40 ctapfloxeAidova (Hirundo rustica)

Cape Venté, AtBouvavia (2022)
*  ny; =30 AevkoxeAidova (Delichon urbicum)

Ano ola ta ntnva AndBnkav deiypota aipatoc pe xprion tng BactAtkng dAEBag
 [payuatornolnBnke e€aywyn tou oAwkoU DNA pe Bdon to mpwTtokoAAo tou kataokevaotr) Tou Quick-DNA™ MiniPrep Kit (Zymo Research).

«  AkoAouBnoe nested PCR [Rapid Tag Master Mix (Vazyme, Nanjing, China)] tou otoxeue tnv nteploxn ITS1 tou yovidLwuaTtoc, XpPNOLULOTIOLWVTOC TOUG EKKLVNTEC

TOU Ttlvaka:

Primer Sequence (5°-37) Direction Prod- [ ]
name uct ' B
size
(bp)
HSpaukl ATCATTGCCTATGTATGTCAT Forward 516
GTATAT
HSpauk? CAGAGTCCAAGGCGATAG Reverse
AAAT

. | %
.muw swam{aﬁ\ . 7‘?5- a2

HSpauk3 TAAGGGAATTTGTGGTTGGA Forward 327

HSpaukd GATAAAAGAATACGATGTGA Reverse
GAAAAA
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e EmutA€ov, SlevepynOnkav yevotumnon kot puAoyevetiki avaluon -
(Nucleotide BLAST program, MEGA12 software) -



AmoTeAéopara

Evvéa amo ta evevhvta Tpla mtnva tng HeEAETNS PpEONKav BeTika og pOAuvon amno Sarcocystis halieti (9/93: 9.7%).

YUYKEKPLUEVQA, N oUXVOTNTA LOAUVONC yLo KABE €va armo ta £i6n mou peAetnOnkayv ATav:

> Opwvia: 4/23 (17.4%)
» XtoBAoxeAidova: 3/40 (7.5%)

OA&c oL YEVETIKEC YPOULUEC TTOU EVTOTIOTNKAV OE QUTH) TN UEAETN

kataywpndnkav otnv Genebank ue touc aptGuouvc PV730373-PV730381.

» NevkoxeAidova: 2/30 (6.7%)

—

Movo ukpa tunuata DNA Sarcocystis spp. IH: Accipiter gentifs (Lithuania)
IH: Asio otus (Lithuania) 1

rroAdamAaoialovtal EMITUXWC OTO Aiua, YEYOVOC s B e Miaiad

IH: Buteo lagopus (Lithuania)

tov TOV[ZEL 'L'I‘)V ava,yKr’ BEA-”:('UO-’?C Twv l’lgﬁo’5wvl IH: Circus aeruginosus (Spain)
wOoTe va evioxuOei n evatodnoia aviyveuonc oe SR o LN

IH: Corvus cornix (Lithuania)
H H IH: Delichon urbicum (Lithuania)
6£l'yl'lata OlL[JOlTOC IH: Gyps fulvus (Greece)
IH: Hirundo rustica (Lithuania)
IH: Larus argentatus (Lithuania)
IH: Larus dominicanus (Brazil) 2
IH: Larus canus (Lithuania) 8 1
IH: Larus ridibundus (Lithuania) 12 2
IH: Milvus migrans (Spain) 1 1 20
IH: Phalacrocorax brasiiianus (Brazil) 1
IH: Phalacrocorax carbo (Lithuania) 1
IH: Puffinus puffinus (Brazil) 1
IH: Strix ajuco (Lithuania) 1
IH: Sturnus vulgaris (Czech Republic) 1 215
DH: Accipiter gentilis (Lithuania) 6 2 2
DH: Accipiter gentilis (Spain) 2
DH: Accipiter nisus (Lithuania) 4 1
DH: Accipiter nisus (Spain) 1
DH: Buteo buteo (Lithuania) 10 1
DH: Buteo buteo (Spain) 2 1
DH: Circus aeruginosus (Spain) L
DH: Coloeus monedula (Lithuania) 5 2
DH: Corvus corax (Lithuania) 15 3
DH: Corvus cornix (Lithuania) 16 4
DH: Falco tinnunculus (Spain) v 8 .
DH: Gyps fuivus (Spain) 2
DH: Haliaeetus albicifla(Norway) 2 1 1 1 1 1 1
DH: Milvus milvus (Czech Republic) 1
DH: Milvus milvus (Spain) 4 1
DH: Picapica (Lithuania) 3
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

Genotypes

30

current study 1

= = e e e e

Count

[t emBeBaiwon tn¢
dlayvwaonc tnc S. halieti ota
eetaovévra (wa, aratteital

enumAéov eéetaon LULKoU LOTOU
TTPOC aviyveuon

Host: species (country)

=10

OO0PKOKUOTEWV.










OpoctmiroAacog Kai Mewypa@ikn Katavoun

EmiAeypévwyv Aotpwdwv kal Mapaoitikwv Noonuatwy o€

Aypla Zapko@aya otnv EAAGOC




H mpoodeuTik aoTIKOTIOLNON KOl N CUXVOTEPN ERdAVION AypPLOC TIOVIOOC GE OLOTLKA KOl NLLOLOTLKOL OLKOCGUGTHHOTO AVOOELKVUOUV

kplolpa {nTtApata yia tn Snuoota Kol KTNVIaTPLKN vyela, wdlaitepa yia tov Kivduvo petadoonc AoLUwdwv voonATwV.

H ANIMA HLEAETA TOV OPOETILUITOAQCLO KOL TN YEWYPAMDLK) KOUTOVORLN ETUAEYUEVWV AOLLWOWV KAl TIAPACLTIKWY VOONUATWYV LLE

KTNVLATPLKN onpaoia Kot {woavBpwrmovoowyv o€ aypLa copkodaya otnv EAAGSa
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YAIka xa1 M€Godol

n, = 46 kOkKweg alemovdeg (Vulpes vulpes) —

n =75 aypla capkodpaya OnAaoTika
— | ZUAMoyog Mpootaociac ko MNepiBaAPnc Ayprac Zwnc - ANIMA
*  n, =13 Eupwnaikoi acBoi (Meles meles) (2020-2025)

* n,=13 xpuoa toakdAwa (Canis aureus)

* n,=3Netpokovvapa (Martes foina) —

« Ta ocapkodaya npogpyovtayv amno 8 yewypadika dtapepiopota tng EANadac: tTn Makedovia, tnv Hrewpo, to Bopeto kat Notio Atyaio, tn Oscoalia,

v NeAomovvnoo, tnv KpAtn kot tn Zteped EAAGSAL.

Aeiypota opou aipatog ano oAa ta {wa otaAdnkav yia avaAuon ota Ktnviatpika Epyaoctipia “VET IN PROGRESS PLUS” (Attikn) kot

npolyLotonolonkav:
» 'Eppecoc avooodBopiopoc (IFA, IgG and IgM) yla tnv avixveuon avTlIowWHATWY yLa Ta:

= [eishmania infantum = [eptospira canicola

=  Toxoplasma gondii = |eptospira icterohaemorrhagiae
=  Neospora caninum =  Anaplasma phagocytophilum

=  Babesia canis = Canine Distemper Virus (CDV)

= Fhrlichia canis

» ELISA ywa tnv aviyvevon avtiyovou Dirofilaria immitis




» T. gondii: 72%
» CDV: 55%

» A. phagocytophilum: 30%
» E. canis: 23%

» B. canis: 19%

» L. infantum: 9%

» D. immitis: 6%

» N. caninum: 0%

AmoTeAéoparTa

Aro ta 3 netpokouvaBa (Martes foina) mou
getaotnkay, 2 ano avta Bpednkav opodetika yLa
Toxoplasma gondii, 1 yia CDV, 1 yia Leptospira
canicola kat 1 yia Anaplasma phagocytophilum.

90,00%

67,50%

45,00%

22,50%

0,00%

Leishmania infantum W Toxoplasma gondii

Babesia canis W Ehrlichia canis

Leptospira icterohaemorrhagiae Ml Anaplasma phagocytophilum
Dirofilaria immitis

0By

Neospora caninum
Il Leptospira canicola
CcDV

AlemoUbec ToakaAla

Acol

® Leishmania infantum
Dirofilaria immitis

@ Toxoplasma gondii

e Ehrlichia canis

® CDV

® Leptospira spp.

® Babesia canis

@ Anaplasma phagocytophilum




Fig. 1 Dirofilaria immitis adults in the nght ventricle of the heart of
the first badger

Parasitology Research  (2024) 123:118
https//doi.org/10.1007/s00436-024-08141-0
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Is the European badger a new host for Dirofilaria immitis? The first
records in Greece
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Abstract

Dirofilaria immitis is a ubiquitous nematode parasite with zoonotic potential, transmitted by mosquitoes, that causes heart-
worm disease in various animal species. Dogs are the parasite’s typical final host, and wild carnivores represent the parasite’s
reservoir in nature. Studies on D. immitis infections in wild animals are essential to assess infection pressure for domestic
animals, and until now, there has been only one infection case reported in a European badger (Meles meles). The current
report describes the first two European badger cases with cardiovascular dirofilariosis in Greece. Two adult male badgers
were rescued in Heraklion and Chania, Crete Island, and admitted to “ANIMA -Wildlife Rehabilitation Centre™ in Athens.
The detailed clinical examination revealed that the first badger suffered from severe broncho-pneumonitis while the second
one displayed clinical signs associated with severe brain trauma. Blood samples were taken for haematology and biochem-
istry analyses during their short hospitalisation period. In addition, different routine diagnostic tests were carried out,
including heartworm antigen testing (ELISA) and the modified Knott's test for microfilariac. Both badgers were positive in
both tests. The animals died a few hours after their admission and the detailed necropsies followed, revealed the presence
of three parasites in each animal’s right heart, morphologically identified as adults of D. immitis. These findings add the
European badger in the list of additional potential reservoir hosts for D. immitis and highlight the potential role of wildlife
for companion animals and human health.

Keywords Dirofilaria immitis - Cardiovascular dirofilariosis - European badger - Zoonotic potential - Wildlife reservoir
hosts - Greece
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Néa OepatreuTikn Mpooéyyion
yio TNV AvTigeTwTion Twv MoAUvoewv
ato Mveupovikd Nnuatwdn Mapdoita oe Zkavt{oxoipouc (Erinaceus roumanicus)

To 59% twv Bavatwyv Touc oPpeiletal o€ AOLLOYOVOUC TTOLPAYOVTEC.

Tal TVEVMOVLIKA vnuatwdn rapaotta, Kupilwc ta Crenosoma striatum ko Capillaria aerophila, sivol n ocuxvotepn altio AVOTVEVOTIKWVY

VOO UATWV.
H poAuvon Umopet va elval lGUMITTWHATLKE, OUWC OE OPLOUEVEC TIEPUMTTWOELC TtpoKaAeital oofBapn, Suvntika Bavatndopa mMVELOVLAL.

To vnuatwdec Capilaria aerophila mapoaottet kat og aAla aypla {wa, cKUAOUC, YATEC, AKOLA Kol 0ToV avOpwrto.

MEeExpL onUeEPQ, oL TPOOoTIAOELEC BepaTelac ELYaV MEPLOPLOUEVN ETULTUXLA, AOYW OVETAPKWY OXETLKWV ETILOTNUOVIKWY OEO0UEVWV.

ZNTOUUEVO TIAPAUEVEL Eva aodhaAEC Kal EUXPNOTO AVOEAULVOLKO yLlal TNV OVTLMETWTILON TWV TIVEU LOVLIKWV VINHATWO WV TWV

oKavT{OXOLpWV.

H ANIMA ntepleypaye yia mpwtn popa
gva aloPaAEC Kal EMITUXNHEVO OEPATTEUTIKO MTPWTOKOAAO

yla TNV OVTLHETWIILON TWV MIVEVUOVIKWY VAROTWOWV TWV AyPLWV CKAVTI{OXOLPpWV



YAIka xa1 M€0odoi

n = 15 okavt{oxolpol tou eldouc Erinaceous roumanicus.

ATtO aUTOUC MoU Tipookopiotnkayv oto ZUAAoyo Mpootaciag kot MNepi@aAPnc Ayprog Zwng ANIMA.

MoAuopévol pe Crenosoma striatum ko Capillaria aerophila (LeéBodoc enimAevonc kot Baermann).

O €voc ek Twv 15 mapouaciale EVTOVO PLVLKO EKKPLUD, KATEANEE Kol SlevepynBnkayv veEKpOoToUN Kol LotortaBoAoyLkn e€€taon LoToTEUOX LWV

TWV TTVEULOVWV TOU.

2touc urtodourtoucg 14, xopnynobnkov (HuEpa 0) ecadotolavepn, emplvopeKktivn and mpallkouavieAN
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AmoTeAéopara
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1: MNpovupen Crenosoma spp. o€ KOTTpAva aKavT{OX0Ipou 2 br
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2: ABya Capillaria spp. o€ k6Tpava okavi{dxolpou E'F— al
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Huépeg pHeTa TN Bepanceia
Kato tn dtapketa tn¢ HEAETNC,
3: NekpoTopIKr| IKOvVa TIVEUPOVA OKavT({OXO0IPOU LE ' : : . ’ :
BpoyxoTrveupovia amd Crenosoma spp. OAE£C ot KAWVIKEG Kat Bloxnuikecg eéetaoelc twv okavt{oxopwv nrtav K@
4: Alatopn TTapeyxUpaTog TIVeUpova oKavi{oXoIpou Ue KL TO OWHATIKO TOUG Bapog auéninke.
Bpoyyotveupovia amé Crenosoma spp.
Mapouaia TTOAUAPIBUWY dlaTOUNUEVWY VUATWAWY (BEAN).




2U{NTNON - ZUHUTTEPACHATA

EvoAAaKTIKEG Beparteieg Tou €xouv ePAPUOOTEL:

Y& mopoaoltwoels ano C. aerophila
oUXVA arotteitol Kat IBepUEKTivN,

AeBaptloAn Yrnobopla, 3 S00ELg e U Tl Oewpeital Beparmeia ekAoyng

QTOTEAECUATIKOTNTA
: £C Npé ' Emumhé jynon 10-12 npé y,

AeBoptZoAn Per 05, 2 SLASOXLKEC NUEDEC |-|L0' OLT[OTE}\EGLLOLT’LKI’] rurt)\eoY xoprwnc'm 0 NUEPEG ulem ,

amno tnv Peppektivn O€ TIOPACITWOELG Ao Crenosoma spp. ) HLKTEG
MeLwPEVN OTTOTEAECUATIKOTNTA
IBepuektivn Yriodopla, uPpnAn doon o€ mapaocttwoelg amnod C. aerophila MNoAaotepa Bewpoutav EMITUXNG, TTAEOV OXL
(avBekTikOTNTO)
MoéLdektivn Spot-on ) evéolun, vnAn do6on XapunAn Aev ocuviotatol

H mapovoa peAetn mapovoiaoe yia mpwtn popd Eva TITUXNUEVO, aloPaAEC Kol EUKOAO otnV edapuoyn BEpameuTIKO

TIPWTOKOAAO YLOL TNV AVILUETWTILON TNS HOAuvong amo Crenosoma spp. kat Capillaria spp. o€ eupwmaikou¢ okavt{OXoLpouc.

AUTOC 0 CUVOUAOUOC SPAOCTIKWY OUCLWV Ba UITOPOUCE va €lval ETILONC ATTOTEAECUOTLKOC EVOVTL TWV TIEPLOCOTEPWV

oPACiTWV TwV oKavT{OXOoLpWV, CUUTIEPIAAUBAVOUEVWVY KoL TWV EEWTIOPOCLTWV.
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Genotyping of Coxiella burnetii in Ticks Collected from Wildlife in Greece
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Abstract

Coxiella burnetii is a zoonotic pathogen that causes Q fever in humans
and coxiellosis in animals. Ticks are known to be the main vector for
Coxiella transmission among wildlife and domestic animals, and they can
also act as potential reservoirs. This study aimed to screen ticks collected
from wildlife in Greece for the presence of C. burnetii and to evaluate its
genetic diversity using the multi-spacer sequence typing (MST) method.
A total of 177 live-feeding ticks were collected from 42 different wildlife
animals, including birds, reptiles, and mammals. Molecular identification
of the tick species was conducted through amplification and sequencing
of 12S rDNA gene. revealing that the majority of the ticks belonged to
Hyalomma aegyptium species (n=141, 80%). All ticks were tested by gPCR aamoui e
for the IS111] gene of C. burnetii and 42 (23.7%) were found positive. L abogm R m i Pt Tustitute. A thens.
Among these, 40 (95%) were H. aegyptium, with single cases detected Gresso
in Haemaphysalis erinacei and Rhipicephalus secundus. Furthermore, *Ministry of Rural Development and Food,
MST genotyping of C. burnetii was performed on IS/111-positive ticks Directorate of Veterinary Laboratory Center,
with higher DNA concentrations. Of these, four H. aegyptium ticks were Athens, Greece
successfully amplified and sequenced, and C. burnetii was identified as "Deparument of Public Health Policy, School of
belonging to MST7 genotype group. Overall, this study provides the first Public Health, University of West Attica, 11521

: 2 c X . Athens, Greece
documented evidence of C. burnetii detection in ticks collected from .y oo
wildlife in Greece “Ministry of Rural Development and Food, General
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Abstract

Wild birds are increasingly recognized as contributors to the circulation and environmental
dissemination of zoonotic pathogens, vet data from Greece remain limited, particularly
for raptors, corvids, and water birds. This study investigated selected parasitic, mycotic,
and bacterial pathogens of public health relevance in free-living wild birds originating
from various regions of Greece and admitted to two animal health care facilities. Between
November 2023 and May 2025, cloacal swabs from 212 injured or sick birds were ana-
lyzed using quantitative PCR for Cryptococcus spp., Chlamydia psittaci, Giardia duodenalis,
Cryptosporidium spp., and Mycobacterium avium. At least one pathogen was detected in
37 samples (17.5%), with Cryptococcus spp. being the most frequent agent (11.8%), followed
by C. psittaci (3.8%), G. duodenalis (0.9%), and Cryptosporidium spp. (0.9%). M. avium was
not detected. Pathogen occurrence varied by bird category, genus, and region, and was
associated with health status. To the best of our knowledge, this study provides the first
molecular evidence worldwide of G. duodenalis in Ardea spp., Cryptosporidium spp. in
Asio otus, and C. psittaci in Botaurus stellaris and Plegadis falcinellus. These findings high-
light wild birds as potential zoonotic reservoirs and support the implementation of One

Health—oriented surveillance programs.
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Bionic bird! A wild vulture had its
right leg amputated after a terrible
accident and experts created a
prosthetic using a metal anchor to
help it fly and hunt
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2 Osteotomy level 3. Right tibia Itap 4. Drill Guide

The objective is to install at least two screws: the
lowest one and the highest one.

If it is possible to install all of them, that would be even
better.

The diameters of the screws is 1.5 mm.

The use of 1.5 mm headless or low-profile screws is
recommended to prevent protrusion from the bone.
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