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Summary: Common magpies (Corvidae: Pica pica) distribute through rural and urban areas of Turkey. Because of their
distribution in urbanised regions, magpies may have some potential infectious agents which may relate to domestic animals and
humans. In this study, eight common magpies brought to the animal hospital in need of medical intervention were examined for endo-
parasites and bacteria in a one-year period. Additionally, histopathologic examinations with related organs were carried out along with
endo-parasitical, cytological and microbial examination the following necropsy. As results of the necropsies, three parasite species
including two helminths and one protozoan (Passerilepis sp., Brachylaima sp., Isospora rochalimai, respectively) were identified,
while Staphylococcus xylosus, S. sciuri, Escherichia coli, Klebsiella pneumonia, Salmonella spp. were isolated after microbiological
examination. Histopathology revealed that subacute focal mycotic pneumonia, chronic nonpurulent granulomatous gastroenteritis,
verminous enteritis, and the presence of paratyphoid nodules in liver. Both of the parasites and bacteria are the first records for Turkey’s
helminth/bacterial fauna in wild birds.
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Bir grup Pica pica’da (Passeriformes: Corvidae) posmortem bulgular

Ozet: Saksagan (Corvidae: Pica pica), Tiirkiye nin kirsal ve sehirlesmis alanlarinda yaygin olarak bulunan bir kus tirtdiir. Bu
kuslar sehirlegsmis alanlarda bulunduklarindan dolayi, evcil hayvanlar ve insanlarla iligkili bazi enfeksiyoz etkenleri tagima
potansiyeline sahip olabilmektedir. Bu durumu belirlemek igin, bir y1l siiresince tibbi bakima muhtag¢ bir halde hayvan hastanesine
getirilen sekiz adet saksagan, i¢ parazitler ve bakteriler yoniinden muayene edilmistir. Yapilan nekropside i¢ parazitik, sitolojik ve
mikrobiyal muayeneyi takiben, ilave olarak ilgili organlarda histopatolojik muayeneler de yapilmigtir. Nekropsiler sonucunda, iki
helmint ve bir protozoondan olusan iig tiir parazit (sirasiyla Passerilepis sp., Brachylaima sp. ve Isospora rochalimai) teshis edilmis
ve bes tiir bakteri izole edilmistir (Staphylococcus xylosus, S. sciuri, Escherichia coli, Klebsiella pneumonia, Salmonella spp.).
Histopatolojide subakut fokal mikotik pndmoni, kronik nonpurulent granulomatdz gastroenteritis, vermindz enteritis ve karacigerde
paratifoid nodiillerin varligi gozlenmistir. Belirlenen bu enfeksiyoz etkenler, diger hayvanlar ve insanlar i¢in potansiyel bir
kontaminasyon kaynagi teskil edebilmektedir. Tespit edilen tiim parazit ve bakteriler, Tiirkiye’nin yabani kuglarinin helmint ve bakteri
faunasi i¢in ilk defa bildirilmektedir.

Anahtar sozciikler: Bakteri, histopatoloji, i¢ parazitler, Pica pica, saksagan

Introduction

Common Magpie, Pica pica, is a resident breeding
bird throughout Europe, much of Asia, northwestern of
North America and northwest Africa. They are common
in suburban areas and can live towards with human (15).

Magpies are omnivorous, eating young birds and
eggs, insects, scraps and carrion, acorns, grain and other
vegetable substances. As a result of these dietary habits, it
is likely that they are frequently exposed to larval or adult
parasites. Several fatal/nonfatal parasitological and
microbial infections can sometimes affect wild birds.

Coccidiosis is probably one of the most important
parasitic diseases of birds both in wild birds, poultry and
free-ranging birds. There are numerous species of
Isospora for which their entire life cycle is restricted to the
intestinal epithelium of their avian hosts and most of the
species of Isospora are host specific (13). Approximately
140 species of enteric Isospora have been reported from a
wide variety of avian families (10). While most helminths
infect wild birds without causing much damage, massive
infections can result in reduced performance and increased
mortality (18). Helminth infections are generally detected
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during the necropsy of wild birds that die of other diseases,
illegal hunting or starvation under severe climate
conditions.

Microbial infections are common in free-living wild
animals and might act as a reservoir and represent a
potential risk for human health. Birds of prey were
considered to be a natural reservoir of Staphylococcus
aureus and coagulase-negative staphylococci (21, 30).
Methicillin-resistant Staphylococcus aureus (MRSA) is
getting a considerable challenge in livestock and domestic
animal species (1).

This  study aimed to  determine  the
parasitic/infectious agents according to post-mortem
findings of eight Eurasian magpies.

Materials and Methods

This study was conducted at the Animal Hospital of
Uludag University in Bursa, Turkey between May 2015
and May 2016. Bursa is a mountainous province with a
surface area of 10,891 km? that is covered with natural
forest. This region is also generally quite humid (average
humidity of 69%) due to the proximity of the Marmara Sea
(2).

Ethical committee approval (No: 2015 — 06 / 03) for
applications and investigation (Date: 29-06-2015, No:
138216) on birds has been obtained from Uludag
University Local Ethical Committee and Ministry of
Forestry and Water Affairs of Turkey, respectively.

All of the birds examined in this study were wounded
or sick when they reached the hospital, but they died in
spite of the medical interventions in the clinics.

In total, eight dead Eurasian magpies (Pica pica)
(Figure 3A) were examined for endo-parasites, microbial
infections and pathological findings.

Oral cavity, oesophagus, larynx and trachea were
examined by making longitudinal incision following gross
body inspection. A transverse skin incision across the
middle of the abdomen was performed and the
thoracoabdominal cavity was opened. The trachea,
oesophagus, proventriculus, small intestine, large intestine
of each bird were extracted separately for endoparasites.
The contents of each organ were sieved through a 100 um
aperture sieve, and the residue was transferred to Petri
dishes and examined under a stereo microscope.
Additionally, the mucosa of the gastrointestinal organs
was examined with a stereomicroscope to determine for
the presence of helminths. All of the helminths obtained
from the intestines were counted. Cestodes and trematodes
were fixed in 70% ethanol, regressively stained with
hematoxylin and mounted in balsam for examination. All
helminths were identified under a light microscope
according to the figures and descriptions presented by
Bray et al. (5), Gibson et al. (11), Schmidt (26), Tolgay
(33) and Yamaguti (36, 37). Finally, representative

helminth specimens were deposited in the helminth
collection of Uludag University Science Faculty, Bursa,
Turkey.

Faecal examination detected the presence of eggs or
oocysts based on flotation from samples obtained directly
from the intestines. Oocyst positive stool samples were
allowed to sporulate and were speciated morphologically.
To facilitate sporulation, filtrates were mixed with
potassium dichromate (K2Cr,Oy7) to a final concentration
of 2% and kept at room temperature for a week. To ensure
good oxygenation during sporulation, the oocyst
suspension was never more than 50 ml, and the containers
were agitated daily. Differentiation of species was based
on specific morphological features of the sporulated
oocyst (size, shape, colour, presence or absence of
micropylar cap), the shape of sporocysts and disposition
of sporozoites in the sporocysts (3, 35).

Samples of brain, trachea, oesophagus, lung, heart,
liver, spleen, proventriculus, ventriculus, Kidney, small
and large intestine were collected and fixed in 10%
phosphate-buffered formalin for pathologic examination.
The tissues were embedded in paraffin and they were
sectioned at 5 um thickness and stained with hematoxylin
and eosin (H&E) and Grocott’s methenamine silver stains.
In the gross examination, some magpies had
hyperaemic/haemorrhagic  intestinal mucosa, touch
imprint samples and a smear of intestinal content were
prepared from different parts of small intestines and
stained with Hemacolor staining kit (Merck) and
examined with a light microscope.

The microbiological investigation was designed for
the routine diagnosis of the specimens. All freshly
collected internal organs (lung, liver, heart and spleen)
taken from magpie were pooled together in 50 ml sterile
vial within 10 ml of PBS. The internal organs were
homogenized with an Ultra-Turrax Micra RT-D9 (ART
Prozess & Labortechnik). The pooled suspension was
inoculated on to Columbia agar (COS 43041; bioMérieux)
with 7 per cent defibrinated sheep blood, Mac Conkey’s
Agar (CM115; Oxoid) and Levine Eosine Methylene Blue
Agar (CMO0069B; Oxoid) for routine diagnosis.
Subsequently, all samples were inoculated directly on to
Sabouraud Dextrose Agar for fungi (CM0041B; Oxoid),
incubated at 25°C and 37°C in the dark for a minimum of
three weeks, and examined weekly for evidence of fungal
growth (22, 23). All samples were also streaked onto
Mycoplasma agar base (CMO0401B; Oxoid) containing
Mycoplasma supplement G (SR0059C; Oxoid), were
incubated for seven days at 37°C in a humidified
atmosphere with 5 percent CO,. Mycoplasma plates were
examined after the seventh day of the incubation under 35
x magnifications for the typical ‘fried egg’ appearance.

An enrichment procedure was implemented
according to De Boer et al. (7) without second step
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enrichment procedure for the detection of S. aureus.
Swabs were then placed into a Mueller Hinton Broth
(Oxoid CMO0405) containing 6.5% NaCl (Merck
K37303004 -721) individually and incubated aerobically
at 37°C for 24 h. A loopful of culture was then streaked
onto Baired Parker Agar (Oxoid CM 961) containing 5%
Egg Yolk Tellurite Emulsion (Oxoid - SR0054C) and
incubated for 48 h in aerobic conditions. Suspected
colonies were evaluated by API-Staph® and API-20E®
(Biomérieux, Lyon, France) commercial test panels and
the results received by API-Web® according to the
manufacturer’s guideline.

Results

Two helminthic species were identified, including
one Cestoda species Passerilepis sp. (6 adults) on one bird
(12.5%) and one Trematode species Brachylaima sp. (5
adults) (Fig.1) on one bird (12.5%) (Table 1). Helminths
were free in the intestinal lumen when they were detected
during necropsy. Both of these helminths are the first
record for Turkey’s helminth fauna.

Sporulated oocysts obtained from the sporulation
assay measured 20.35 pm x 22.22 um (ranging from 18.76
— 21.59 pm x 21.69 — 25.24 um) and a shape index
(length/width) of 1.08 (1.03 — 1.16). Coccidial infection
was detected on one bird (12.5%) and identified as
Isospora rochalimai (Fig. 2). This coccidian species is
also recorded for the first time in Turkey.

At necropsy, a 2-mm-diameter inflammatory focus
located on lung parenchyma was observed in magpie 1. In

Magpie 3, dehydration, emaciation, splenomegaly, and
hyperemia of the duodenum were observed (Fig. 3B). The
pectoral muscle was weak and miliary necrosis foci on the
liver were seen in magpie 6. At the cytological exam,
many oocysts and coccobacilli were present in intestinal
smears from magpie 3 (Fig. 3C). No oocyst was found in
smears from magpie 1, 2 and 6. No significant
macroscopic findings were observed in magpies 2, 4,5, 7
and 8. In histopathologic examination, a granuloma is
characterized by central necrosis surrounded by
degenerate heterophil leucocytes, large number of
macrophages and lymphocytes in magpie 1. Some alveoli
are filled with heterophils. There are positive staining of
fungal hyphae in green background in Grocott’s
methenamine silver staining of the lung. Furthermore,
diffuse mononuclear inflammatory cells were observed in
lamina propria of the small intestine in magpie 1. One
cestoda (Passerilepis sp.) was observed in proventriculus
lumen in magpie 2, microscopically. An intestinal
granuloma characterising by centrally located necrosis,
foreign body giant cells and mononuclear inflammatory
cells were present in magpie 2 and 6. There were necrotic
villi, numerous, ovoid shaped oocysts and mild

mononuclear inflammatory cell infiltrations in propria
mucosa of the small intestines of magpie 3 (Fig. 3D). In
the liver, multifocal paratyphoid nodules, formed by
multifocal hepatocyte necrosis surrounded by degenerate
heterophils and macrophages, were observed in magpie 6.
Besides, perivascular cuffings with gliosis were detected
in the brain.

Figure 1. Brachylaima sp. collected from magpie 3. A) Anterior part, B) Posterior part. Bar line shows 0.4 mm.
Sekil 1. Saksagan 3’ten toplanan Brachylaima sp. A) Anterior kismi, B) Posterior kismi. Bar ¢izgisi 0,4 mm’yi gostermektedir.
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Figure 2. Unsporulated and sporulated (7th day) oocytes of Isospora rochalimai
Sekil 2. Isospora rochalimai’nin sporsuz ve sporlu (7. Giin) ookistleri
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Figure 3. A) External examination of a Magpie (Pica pica). B) Macroscopic photograph of the proventri
mucosa. Haemorrhagic intestinal mucosa due to intestinal coccidiosis. Arrow showed duodenum. C) Touch imprint samples prepared
from intestinal mucosa, Hemacolor, 10x. Arrow showed oocysts. D) Histopathologic appearance of the small intestine, H&E, 20x.
Necrotic villi and numerous oocysts (arrows) are observed in the mucosa of the small intestine of magpie 3.

Sekil 3. A) Saksaganin distan muayenesi. B) Proventrikiiliis-ventrikiiliisiin ve bagirsak mukozasinin makroskobik fotografi. Intestinal
coccidiosis nedenli hemorajik intestinal mukoza. Ok, duodenumu gostermektedir. C) Bagirsak mukozasindan hazirlanan tuse preparat,
Hemacolor, 10x. Ok, ookistleri gostermektedir. D) Ince bagirsagin histopatolojik goriiniimii, H&E, 20x. Nekrotik villi ve ¢ok sayida
ookist (oklar), saksagan 3’lin ince bagirsak mukozasinda gozlenmektedir.



Ankara Univ Vet Fak Derg, 66, 2019 159

Table 1. Bacteriologic, parasitologic and histopathologic findings of sampled magpies
Tablo 1. Orneklenen saksaganlarda bakteriyolojik, parazitolojik ve histopatolojik bulgular

No. of magpies Bacteriologic Parasitologic Histopathologic findings
. . Subacute focal necrotic mycotic pneumonia
1 Klebsiella pneumonia - . -
and subacute diffuse nonpurulent enteritis
2 Staphylococc_:us_xylosus, S. Passerilepis sp. Chronic nonpurulent g_rgnulomatous
sciuri gastroenteritis
3 - Brachylaima P Subacute nonpurulent verminous enteritis
Isospora rochalimai
4 Escherichia coli - Nonspecific findings
E. coli - Nonspecific findings
Perivasculer cuffings in brain, cocobacilli in
salmonella s proventriculus and lumen of convoluted
6 Stanhvlococcus (pCF:)éNs) - tubules, subacute multifocal necrotic
phy granulomatous hepatitis (paratyphoid
nodules), chronic granulamatous enteritis
7 - - Nonspecific findings
8 - - Nonspecific findings

The microbiological tests conducted on eight
samples showed those eight pathogenic bacteria and no
fungi. Bacteriological identification results for targeted
material from magpies were shown in Table 1. Coagulase-
negative staphylococci (n: 2, 25%) (Staphylococcus
xylosus and S. sciuri), Escherichia coli (n: 1, 12.5%) and
Klebsiella pneumonia (n: 1, 12.5%) were the prominent
species while Salmonella spp. (n: 1, 12.5%) was
frequently isolated from magpies. The bacteriological
cluster represented (n: 6, 75%) bacteria out of 5 different
bacterial species from 8 magpies. None of the samples
represented Mycoplasma spp., Campylobacter spp. and
germs for fungi.

Discussion and Conclusion

Birds of prey may act as a reservoir for various
contagious diseases to human such as Staphylococci,
Influenza A virus, West Nile and tick-borne infections (20,
27, 34). Even though this study was not conducted to
detect specifically diseases that can be transmitted to
humans or animals, Staphylococcus species and Isospora
rochalimai determined in this study can be considered in
this group.

In the study, two helminth species and one protozoan
species were recovered from common magpies, which is a
new record for parasitic studies in Turkey. Parasitologic
findings resulted in a diagnosis of these species; this is the
first record of Brachylaima sp., Passerilepis sp. and
Isospora rochalimai in common magpies from Turkey.
Passerilepis is a member of Hymenolepididae, cestodes in
this family might induce catarrhal enteritis and necrosis of
mucosa (32). Authors were thought that the
granulomatous reaction with giant cells of the foreign

body-type in magpie 2 arose from reaction to Passerilepis
sp. Against some bacterial agents like Mycobacterium
avium might develop a few granulomas in the intestines of
wild birds. In some reports, tuberculosis and salmonellosis
have been shown to be associated with crowding and the
contaminated environment in wild birds (31). Salmonella
sp. can spread to the liver, leading to toxin-induced
necrotic hepatitis known as paratyphoid nodules (16, 24,
31). Inour study, isolating Salmonella and Staphylococcus
spp. in magpie 6 supports these studies.

All parasite species found in our study have been
previously  described as  parasitising  Passerine
birds/magpies either on different parts of the world (8, 12,
35) or also from neighbouring countries of Turkey (14, 23,
25). As the parasites of magpies, there is a unique research
in Turkey (6). However, researchers have detected
different helminth and protozoan species than this study.

The bacteriological composition of the samples
showed variability. In this study, coagulase-negative
Staphylococcus (CONs) was the predominant species
detected from clinical specimens. Staphylococci may be
transient contaminants, short-term replicating residents, or
long-term colonisers of the skin of animals (29). Most that
cause of infection does so when the skin or mucous
membranes are compromised in some way. Infections by
Staphylococcus often began at some breach of the
epithelial barrier, whether Kkeratinized, mucosal or
conjunctival body parts. Virulence of Staphylococcus in
domestic and wild animals conceived that multifactorial
mechanism, such as producing microbial surface
components recognizing adhesive matrix molecules
(MSCRAMMES).
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Klebsiella pneumonia is an important pathogen of
companion and wild birds. The organism is a contaminant
of bird seeds, fruits and vegetables. Birds are easily
colonized and the microorganisms are frequently isolated
from the cloaca and choana of clinically normal birds.
Respiratory infections, septicemia, and diarrhea are the
common disease manifestations in compromised hosts.
While, mycotic infections can be accompanied by
immunosuppressive birds (28, 29). Although the fungal
type in the lung could not be isolated and identificated by
mycotic tests, microbiologically isolated K. pneumonia in
this study might have been caused of nonpurulent enteritis
in magpie 1.

Besides Klebsiella, E.coli infections should be
considered as a remarkable Gram-negative pathogen for
poultry and wild birds. E.coli occurs naturally in the lower
part of intestines of human and warm-blooded animals.
Commensal E.coli strains typically do not cause disease.
However, they can be opportunistic pathogens when
certain conditions exist. Pathogenic E.coli species are
broadly grouped into two categories; extraintestinal
pathogenic E.coli (UPEC, MNEC), and intestinal (STEC,
ETEC, EPEC, EIEC, EAEC) / diarrheagenic E.coli
depending on whether they cause disease outside or within
the intestinal tract. Extra pathogenic E.coli strains carry a
distinct set of virulence genes that enable them to cause
disease outside the intestine (16). Avian pathogenic E.
coli (APEC) caused by extra-intestinal pathogenic E.
coli strains; is the term used to describe aerosacculitis,
polyserositis, septicemia and other mainly extraintestinal
diseases in chickens, turkeys and other avian species.
APEC is found in the intestinal microflora of healthy birds
and most of the diseases associated with them are
secondary to environmental and host predisposing factors
9).

A study was conducted in Norway between the
periods from 1969 to 2000; Salmonella spp. was isolated
from 470 wild birds belonging to 26 species. The
salmonella-positive birds included 441 small passerines,
15 gulls, five waterfowl, four birds of prey, three doves,
and two crows. Serovar Typhimurium 0:4,5,12 was
identified as the most common variant found in bird
species other than small passerines, mainly gulls, and this
variant has been responsible for three large outbreaks of
human salmonellosis in Norway (24). It has been
suggested that serovar Typhimurium has established a
reservoir in avian wildlife, and epidemiological and
bacteriological evidence indicate that wild birds may
transmit the infection to humans (17, 24).

Wild birds have been postulated as sentinels,
reservoirs, and potential spreaders of antibiotic resistance
through migration can be transmitted from birds to
humans and vice versa (4). A research which was
conducted between the years 1999-2000; it was found that

Escherichia coli isolates were resistant to multiple
antibiotics eight out of 20 magpies trapped and the most
prevalent resistance trait among these isolates was to
tetracycline, but resistance to ampicillin,
chloramphenicol, kanamycin, sulphonamide, tetracycline
and trimethoprim were also found (19). In this study,
antimicrobial resistance pattern of bacterial isolates
detected from magpies was not mentioned. Molecular
characterisation of bacteria was not performed, also.

Coccidiosis from the genus Isospora had been
reported previously in various wild birds (3, 13) and
different coccidian species had identified in magpies also
(35). Necropsy, histopathological and parasitological
findings in our study were consistent with coccidiosis.
Due to defined findings for magpie 3 which brought to the
hospital with non-traumatic symptoms, coccidiosis was
thought to be the cause of its death.

As a conclusion, investigation of these magpies
resulted in new infectious agents for Turkey’s wildlife
fauna with related histopathological findings. Further
investigations should be performed to detect if the agents
have a potential of bird to animal or zoonotic characters.
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