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KOplog otoxog tng mapoloag HEAETNG ATAV N AViXVELON TUPNVO-KUTTOPOTTAQCHATIKWY
AVWHOAIWY OTa £pUBPOKUTTAPA SU0 PETAVACTEUTIKWY £18WV TITNVWY, TOU TpuyovioU Streptopelia
turtur Kal Tou ocuko@dyou Oriolus oriolus, KOBWG emioNg Kal n TAPACITOAOYIKN HEAETN OTA
epuBpoKUTTApPA TOU €idoug Streptopelia turtur. ZUyKeKPIPEVA, PETA artd GUANYN Kat SAKTUAIwGN
atopwy Tou KABe €idoug (N>25) oto vnoi twv AvtikuBripwyv (meploxn otdBusguong Katd tnv
petavdoteuon), Katd Toug priveg Ampihio-Mdio 2017, akoAouBnoe Kataypar Twv
HMOPQOUETPIKWY TOUG OTOIXEIWV KAl CUAOYH UIKPAG TOoCOTNTAG aipatog amd  Tn PpayxXiovia
aptnpia kadBs atdépou. AKoAoUBNoE eMICTPWON TOU AIPOTOG Of QVTIKEIMEVOPOPO TIAGKA KAl
KOTAANAN TiposTolpacia Twv Oelyudtwy yia mpoodloplopd TupnVOo-KUTTOPOTTAACHATIKWY
AVWHOAIWY Kal Tapacitwy. Ta amoteAéopata £€de1§av v unmapén MupPNVO-KUTTAPOTTAACATIKWY
QVWHOAIWY ota  epubpokuttapa Kal Twv SUo €dwy, yeyovog mou umodnAWVEL TNV
mepBallovTiky Katamévnory Toug. lMapd Tnv amoucia oTtaTIoTIKWV SlaQopwv HETASU TNG
oLXVOTNTAG EMPAVIONG KUTTAPRIKWY OANOIWOCEWV Kal TNG NAIKIAG rj/Kal TOU QUAOU TwV aTOHwWY,
mapatnEnonkav onUAavtikéG OlasldIKEG OlapopEeg, e HEYOAUTEPEG OUXVOTNTEG EUPAVIONG
OANOIWCEWY VA TTApATNEOUVTAL OTA Tpuydvia. H mapacitohoyikry avaiuon £8g1&e Tnv mpooPoAn
EVOG PEYAAOU TTOCOOTOU ATOUWY TPUYOVIWV (36%) amd mpwTtdlwa Tou Yévoug Haemoproteus Kal
Leucocytozoon. H gp@dvion yevoToSIKWY KAl HOAUGUATIKWV PAIVOUEVWY OTa £puBpoKUTTAPa
Twv S00 PETAVACTEUTIKWY TTTNVWY LTTOSEIKVUEL YIa TTPpWTN @opd TNV UMapén TEPIBAANOVTIKWY
TAPAYOVTWY Katamdévnong ota v Aoyw €idn, mou Ba pmopovoav va enmnpsedoouv TNV
QUOIOAOYIKH TOUG KATAOTACN Kal KAT €méKTAoN S1agopeTIKA oTddia Tou KUKAoU {wrig TouG.
Euxapiotieg: H épsuva vdomoiriBnke oto mAaioio Tou nipoypduuatog LIFE 13 NAT/GR/000909, us tn
ouvelopopd Tou xpnuatodotikoU uéoou LIFE tn¢ Evpwmaikri¢ E
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The main goal of the present study was to investigate cellular and nuclear abnormalities in red
blood cells of two trans-migratory avian species, the turtle dove Streptopelia turtur and the
Eurasian Golden Oriole Oriolus oriolus, as well as the presence of parasites in turtle dove
individuals. Specifically, 25 individuals of Streptopelia turtur and 28 individuals of Oriolus oriolus
were captured during April-May 2017, on Antikythira island (staging area). After ringing and
collection of morphometric measurementsfor each individual (i.e. body mass, wing and tarsus
length, sex and age class), a small volume of blood was collected from the brachial vein, blood
smears were prepared in all cases and finally analyzed for cytoplasmic and nuclear abnormalities
(i.e. micronuclei formation), as well as for the presence of blood parasites. According to per
species results of the present study, there was no age- and/or sex-related differences in the
frequency of the examined stress indices in almost all cases. On the other hand, inter-species
variations were recorded, with higher frequencies of specific abnormalities to be observed in
Streptopelia turtur compared to Oriolus oriolus (e.g. higher micronuclei frequency in females and
adults). Moreover, the parasitological analysis revealed the presence of protozoans of the genus
Haemoproteus and Leucocytozoon in the blood of 9 individuals (36%) of Streptopelia turtur. The
results of the present study revealed for the first time the induction of genotoxic and contagious
effects in blood cells of these avian species, which in turn could affect their health status and,
subsequently, different stages of their life cycle.

Acknowledgments: The current study was conducted in the framework of the project LIFE 13
NAT/GR/000909, with the financial support of the European Union LIFE Instrument and the Green
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1. Introduction
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Cellular abnormalities in erythrocytes have been extensively used as biomarkers to assess the environmental
quality and specifically the presence of genotoxic factors in the habitat of free-living animals. In particular,

birds are considered ideal model organisms in such assays. We focused on two trans-equatorial migratory
birds, the Turtle Dove (Streptopelia turtur) and the Golden Oriole (Oriolus oriolus) (Fig. 1), to detect the
presence of a battery of stress indices, namely micronuclei, nuclear and cytoplasmic abnormalities, as well
as the presence of parasites in Turtle Dove individuals, during the return journey to their breeding grounds.

2. Materials & Methods

During April-May 2017, 25 individuals of Turtle Dove and 28 individuals of Golden Oriole were trapped in mist
nets on Antikythira island, S Greece (Fig. 2), which is a well-known staging area of both species. Birds
encountered on the island during spring have just crossed the Mediterranean Sea. All captured individuals
were ringed and aged by plumage. Standard morphological measurements were also taken. In continuation,
by puncturing the brachial vein a drop of blood was transferred to a slide and smeared. The blood smears
were air-dried, fixed in methanol and stained with Giemsa 5% v/v. Two blood smear samples from each
Individual were microscopically scanned (1,000 erythrocytes per blood smear, 100x magnification) to detect
the presence of cytoplasmic, nuclear abnormalities (i.e., micronuclei formation; Fig. 4) and parasites. Intra-
and interspecies differences were assessed via Mann-Whitney U tests.

3. Results

According to per species results of the present study, there was no significant age- and/or sex-related
differences in the frequency of the examined stress indices in almost all cases.
« Among nuclear abnormalities, the most common abnormality in the erythrocytes of both species was the
formation of binucleated cells (BN; Fig. 5), whose mean value was higher than those reported in literature.
 Regarding cytoplasmic abnormalities, high frequency of echinocytes (EchCyt) was observed in Turtle
Dove individuals, whereas an increased number of cells without membranes (NoMembCyt) was found In

Golden Oriole individuals (Fig. 5).

The interspecies results indicated significantly higher frequencies in specific nuclear (Micronucleus-MN,
binucleated cell-BN, lobed nucleus-LN, total nuclear-TotalNucl) and cytoplasmic abnormalities
(acanthocyte-AcanCyt) in Turtle Dove Iindividuals compared to Golden Oriole individuals (Fig. 5).
Considering age and sex-based differences, higher abnormalities were observed in Turtle Dove individuals
compared to Golden Oriole as follows (Fig. 5 & Table 1). females- micronuclei (MN) & eight-shaped cell
(EightCyt), adults (age class 6) — micronuclei (MN) & vacuolated cells (VN), subadults (age class 5) —

binucleated cell (BN) & acanthocyte (AcanCyt).

The parasitological analysis of blood smears revealed the presence of protozoans of the genus
Haemoproteus and Leucocytozoon in the blood of 9 individuals (36%) of Streptopelia turtur (Fig. 3).
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Nuclear frequencies

Table 1. Significant age- and/or sex-related differences in the
frequency of nuclear and cytoplasmic abnormalities between the
. two specres based on Mann-Whitney U tests Mean + SD values
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Fig. 1. (A) Streptopelia turtur and (B) Oriolus oriolus ‘ 'A z‘
2

captured on Antikythira island. © C. Barboutis/ 1
Hellenic Ornithological Society’s Archive.

| Fig. 4. Main nuclear and cytoplasmic abnormalities: (A) Haemoproteus
| sp. (B) Binucleated cell-BN (C) Notched Nucleus-NN (D) Echinocyte-

EchCyt and Eight-shaped cell-EightCyt (E) Vacuolated Nucleus-VN (F) ﬁ
Notched Cytoplasm-NotcCyt (G) Acanthocyte-AcanCyt (H) Cell T
without membrane-NoMembCyt (1) Micronucleus-MN (J) Lobed w ‘
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4. Discussion

The results of the present study revealed for the first time the induction
“| of genotoxic effects in red blood cells of these avian species, which in

Type

Streptopelia turtur

Oriolus oriolus

Mann Whitney test

| turn could affect their health status as well as their life cycle (i.e. migration,

Frequency (%so)

- ~ | wintering, and breeding). This is the first experimental study in Greece,

'( which profiles different nuclear and cytoplasmic abnormalities in the
Jﬁ erythrocytes of these avian species during their migratory period. In the
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future, we will examine red blood samples of more species to elucidate

the underlying factors influencing the susceptibility of spring migrants to

l
1 genotoxic factors in the Palearctic migratory system.
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