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INTRODUCTION
Life in captivity, especially in zoos, el thel | of p the wild birds have d ped in the course of evolution. This creates prerequisites for accumulation of infectious pressure. In addition,
theliving conditions of these birds contribute to the potential emergence of infections, including ND and AL Such factors are for example the high population density in small areas; flow of imported birds into the establishment;

common feeders and watering devices; accumulation of excreta on the floor of premises or cages; free flow of air between cages; common personnel for several or all birds, using the same tools; multiple visitors, that could have
been in contact with the pathogens; access of free-living wild birds to the facilities thatare not well restricted; stress (4).

Reportsabout previous occurrences of NDV and AIV in Bulgarian z00s were not available. Bulgaria is on two major

migration routes — Via Pontica and Via Aristotelis. This d, i the risk of i d of p 1y

circulating NDV and AIV to the synantropic wild birds in Bulgaria and particularly among birds kept in captivity,
because of the environment they inhabit.

All these factors, together with the persistence of ND infection among domestic birds during the recent years, the reports
for isolation of NDV and Influenza virus A strains from wild birds in Bulgaria, directed us to obtain more information on
this topic.

The purpose of the study was to use serological and molecular methods to investigate the status of wild birds

inhabiting Bulgarian zoos with regard to APMV-1 and ATV infections.

MATERIALAND METHODS

In August 2008, we obtained 88 blood samples from 38 wild bird species inhabiting four Bulgarian zoos (in Sofia,
Varna, Stara Zagora and Lovech). From the same zoos, 127 cloacal swabs and faeces from 57 bird species were collected
in tubes with viral transport medium (Table 1). Samples were transported to the laboratory at Q=4 °C within 4 hours.

Processed sera were tested in a hemagglutination inhibition test (HI). Known positive antigens were used at a strength
of 4 hemagglutination units (4 HAU) and the standard OIE procedure was followed. For the detection of antibodies
against NDV, APMV-1 Ulster 2C strain was used. H,N, (A/ck/it/22A/98) and H,N, (A/ty/1t/9289/v02) antigens were
used in tests for detection of AIV antibodies. The samples positive for APMV-1 were
tested once again with APMV-3 antigen (] Holland/449/75). The emp!
commercial antigens were produced by Istituto Zooprofilattico Sperimentale delle
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N ‘able 1. Serum samples and cloacal swabs and facces collected from wild birds in four Bulgarian zoos in August 2008. Results from rRT-PCR and HI tests
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transcriptase- polymerase chain reaction (rRT-PCR). The extractions were performed tested. APMV-1 APMV-3 Hs B, facces tested
with QIAamp” Viral RNA Mini Kit, and one-tube reactions were used for reverse TR R BRmE G e 3 2 ¥ e

BT g 5 iy $ X Meleagris gallopavo Wild Turkey 1 : E 2 - 1
transcription and amplification (Qiagen® One-Step RT-PCR Kit). The primers and Gallus domesticus (Bantam)  Silkie Bantam 2 2+ - = = 2
probes used for detecting NDV and AIV nucleic acid were described by Wise et al.(9), i e s ;i‘i"ﬁ:;g‘;i‘:‘:ld i & . ¥ ! ¥
and Spackman et al. (7) respectively. Crossoptilon mantchuricum  Brown-eared Pheas: 2 2 L, L = 2

it ot SRR iorehd I Pk 4 1 £ 4 ; - 1
Tophura nycthemera Silver Pheasant. 3 2 3
Lophura swinhoi Swinhoe's Pheasant 1 1 1
Phasianus colchicus Common Pheasant 2 1= : 2
Syrmaticus reevesii Reeves's Pheasant 1 F 4 1
Phasianus colchicus torquatus  Collared Pheasant 2 . 2
Phasianus versicolor Green Pheasant 3 F s 3
Lophura leucomelanos Kalij Pheasant 2 2
Alectoris gracea Rock Partridge 1 1
Coturnix coturnix Common Quail 2 3
Cairina moschata Muscovy Duck 7 s 7
Anas playrhynchos Mallard 5 4 . 5
Anas domesticus Duck 2 . , 2
Anser Plat dom atrov Emerald Headed duck 1 = 1
Aix sponsa Wood Duck 3 E ] 3
Tadorna ferruginea Ruddy Shelduck 4 = E 4
Tadorna tadorna Common Shelduck 1 ' 5 1
Anas indicus Indian Duck 1 3 : it
Aix galericulata Mandarin Duck 1 L 1
Anser fabalis Bean Goose 1 - g 1
Anser albifrons White-fronted Goose 2 - E 2
Anser Anser f. domesticus 5 2 = - 2
Anser cygnoides domesticus  Swan Goose 2 ' h 2
Pelecanus onocrotalus Rosy Pelican 3 s 3
Cygnus olor Mute swan 1 p ., - 1
Cygnus ateatus Black Swan 1 5 : 1
Cygn Whooper swan 1 . y 1
Ciconia ciconia White Stork 5 e 5
Columbidse Pigeon 5 1 5
Acgypius monachus Black Vulture 1 . 1
Bubo Bubo Fagle Owl 1 ] g 1
Buteo buteo Common Buzzard 2 s 4 L . 2
- Buteo buteo vulpinus Steppe Buzzard a/t o/t o/t a/t o/t 2
Acgypitis mondchius i e e L n/t n/t a/t o/t oft 1
Aquila chrysactos Golden Eagle n/t o/t n/t o/t o/t 1
Accipiter genilis Goshavk n/t n/t o/t o/t oft 2
IRESONLS Asio otus Long-eared Owl /t 0/t 0/t o/t o/t 2
Athene noctua Litde Ol n/t n/t n/t ot o/t 1
Out of 88 sera tested, 13 were positive for antibodies against APMV-1. The observed Thee ule g /e o Sy ol g
9 trix aluco awny Ovl n/t 0/t n/t a/t o/t
titers vatied between 1/16 and 1/512 (from 2' to 2" ot from log,4to log,9 when expressed s arie D e e o e o/ ke it
as the reciprocal). Samples with anibody levels equal to o lower from 1/8 (2” or log.3) ol e W o el P 5
were considered as negative or the result of a non-specific reaction. The 13 samples with O inion aohil R red Plicadc n/t n/t /T n,:r a/t 2
positive results against APMV-1 were tested again in HI against APMV-3 antigen. There Mo T e B b T e 2
were no antibodies against APMV-3 in any of these samples. All tests for presence of Cimﬂ‘a mufi i ?hc‘t 5‘7“» o/t n/t n/t n/t "//! 1
Nymphicus hollandicu Cockai n o/ o/t at o/t 2
antibodies against H, and H, were negative to bothantigens. The performed fRT-PCR did Nrighols B s W s o W % e %
fot detect anyNDV and AIV nucleicacids. Strcptopelia turtus Turtle Dove. a/t 0/t n/t o/t oft 2
Cathartes aura Turkey Vulture n/t o/t n/t o/t o/t 2
Ten of the positive sera were from fep of the family Pt lae, order Cfoul 8 T095%)+6 6B 0 O ma0 127

samples are from vaceinated birds

Galliformes (76.9%), 2 of the family Numidae, order Galliformes (15.4%) and one of the
family Columbidae, order Columbiformes (7.7%) (Table 1). Seven of these birds in whose
seraantibodies were detected (5 from the family Phasianidac and 2 from the family

Numidae), were vaccinated with a live vaccine 6 months prior to blood sampling. For the other birds there was no

history (5 rep of P ac and 1 of Columbidae families). The latter are from one zoo,

- = no antibodies detected at a serum dilution 1/8 (2° or log:3) or higher and no NDV or ATV nucleic acid detected

where the birds have not been vaccinated.

DISCUSSION

In this work, we investigated the presence of NDV and AIV and their antibodies in healthy zoo birds in four
Bulgarian z00s.

Stanislawek et al. (8) have performed a similar survey (not only caged birds) in New Zealand. Their results are
indicative about a possible occurrence of APMV-1 among free-living and captive wild birds in the country. At the same
time, Garnett and Flanagan (2) did not detect any antibodies against APMVs in the 1235 samples studied in Queensland,
Australia. Results with a prevalence of 17.1%, with regard to APMV-1 were reported by Héfle U. et al. (3) ina study of
captive and free- living wild birds in Spain. In a study with wild birds in the Andalusian region of Spain, antibodies to all
APMV subtypes were detected, as well as a seasonal pattern in the incidence of antibodies and titers (5). In 1998, Pfitzer
etal. (6) succeeded in isolating ATV (H10N9), but no NDV was detected in a survey of consisting of 262 birds in South
Africa. The authors reported that only in one sample there was antibodies against H6 ALV but in 34 out of 46 sera
antibodies against NDV were present.

In the present study, the fact that no antibodies against AIV have been detected in all studied samples is indicative for
the absence of AIV infection in the surveyed zoos. However, some avian species do not form detectable antibodies
against ATV and remain seronegative (10) even when infected and this should not be underestimated.

The results of the present study led to the assumption that in one Bulgatian 200 a previous contact with APMV-1 had
taken place. The hypothesis is supported by the fact that none of positive samples contained antibodies against APMV-
3, that typically exhibit high cross reactivity in the test of samples against APMV-1(1). However, the small number of

LS A

Therefore, a mote detailed and prolonged investigation of the issue and the inclusion of a larger number of birds in il

samples tested, the low prevalence of 6.81% and the failure of rRT-PCR to detect any nucleic acids, raise an uncertainty.

various periods of the year is necessary.
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