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Case Report / Olgu Sunumu
Spontaneous toxoplasmosis in a chicken
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Abstract: The carcasses of three 1-year-old, Leghorn chickens were presented for necropsy; one of the chickens was told to
have shown neurological signs before death. At necropsy, meningeal and cerebral hyperemia were observed in the carcass that had
neurological symptoms, and diarrhea was evident in the other two chickens. Histopathological examination revealed nonsuppurative
meningoencephalitis, myositis in skeletal and cardiac muscles, and focal nonsuppurative hepatitis, and nephritis. Bradyzoites and
tachyzoites were present in the meninges and brain. The present case is the first report of Toxoplasma gondii infection in a chicken in
Turkey.
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Bir tavukta dogal toksoplazmozis olgusu

Ozet: Bu ¢alismanin materyalini nekropsi yapilmast amaciyla getirilen ve bir tanesi sinirsel semptom gostererek dlen, bir yash
li¢ adet beyaz Leghorn 1rki 6lii tavuk olusturdu. Nekropside sinirsel semptom géstererek 6len tavukta meninksler ve beyinde hiperemi,
diger iki tavukta diyare diginda herhangi bir patolojik bulguya rastlanmadi. Dokulardan alinan 6rneklerin histopatolojik muayenesinde
nonsuppuratif meningoensefalitis, iskelet ve kalp kasinda myozitis, fokal nonsuppuratif hepatitis ve nefritis goriildii. Meninksler ve
beyinde bradizoit ve serbest takizoitler gézlendi. Histopatolojik incelemeler sonucunda toksoplazmozis olarak tanimlanan bu olgu
Tiirkiye’de tavuklarda bildirilen ilk vakadir.

Anahtar sozciikler: Histopatoloji, tavuk, Toxoplasma gondii.

Toxoplasmosis is a systemic protozoal disease
caused by the intracellular protozoan Toxoplasma gondii
that infects multiple mammalian, poultry and wild bird
species (9, 14, 18, 19). In addition to naturally occurring
toxoplasmosis cases in domestic birds, experimental
studies have been carried out in many species such as
white quails, Japanese quails, chickens, broilers, pigeons,
turkeys, and pheasants (2, 3, 7, 8, 14). Toxoplasma gondii
has a subclinical course in many avian species. The
prevalence of T. gondii in naturally infected poultry varies
greatly (5, 10, 12, 18). Studies reported that the prevalence
in caged and free-range chickens were 30-50% and 100%,
respectively (10, 20). Soil contamination with oocysts
excreted by infected cats is an important factor in the
development of disease in free-range poultry (10). Several
seroprevalences (1, 16) and experimental studies (2, 3, 8,
14) have been conducted with domestic and wild avian
species in Turkey. In this article, we describe the
histopathological features of a T. gondii infection in a

chicken from a family backyard farm consisting of 15
free-range Leghorn chickens.

Carcasses of three 1-year-old, Leghorn chickens
were presented for a necropsy. One of the chickens had
shown partial hind limb paresis and torticollis before death
and the other two had shown non-specific clinical signs,
including diarrhea. Additionally, presence of cats and their
contact with chicken in the family backyard farm was
reported by the animal owner. At necropsy, no
macroscopic lesion was observed except meningeal and
cerebral hyperemia in the carcass with neurological
symptoms. Necropsy of the two other chickens revealed
watery intestinal content. Collected tissue samples were
fixed in 10% neutral formalin. After 48-hour fixation,
tissue specimens were processed routinely and sectioned
at 5 um. After staining with hematoxylin and eosin
(H&E), slides were examined under a light microscope
(Olympus, BX51). Histological examination of the brain
revealed edema, hyperemia and hemorrhages while
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lymphocytic infiltration and fibrin deposition were seen
over meninges (Figure 1A, 1B). There were irregularly-
shaped necrotic areas in the substantia grisea, particularly
in the occipital and temporal lobes. Edema, gliosis large
haemorrhage areas (Figure 1C), and perivascular cuffing
by lymphocytes (Figure 1D) were also observed in the
brain parenchyma. Approximately 2x5 pm, elongated,
banana-shaped structures resembling T. gondii tachyzoites
(Figure 2A, 2B) and perivascular and meningeal-located
bradyzoites were present in the surroundings of necrotic
foci (Figure 2C-F). The presence of lymphocyte-rich
mononuclear cell infiltration was noted among myocardial
and skeletal muscle fibers (Figure 3A, 3B). Focal
hemorrhage and hyperemia of the liver and kidneys
accompanied mononuclear cell infiltrations,
predominantly composed of lymphocytes (Figure 3C,
3D). The other two chickens were examined

microscopically and no pathological findings associated
with toxoplasmosis were observed.

Although clinical disease is rarely seen in chickens,
they are one of the most sensitive domestic species for T.
gondii infection (6, 11). Contamination occurs by
ingesting sporulated oocytes that are spread to the
environment by the feces of cats (17). Due to their ground-
feeding behaviour, free-range chickens are more
susceptible to contaminated food and water than caged
chickens  (15). In this report, we describe
histopathologically diagnosed toxoplasmosis in a Leghorn
chicken referred for necropsy. Researchers have
reported that contact with the feces of infected cats in the
small backyard farms may increase the possibility
of contamination with oocysts (15, 17). In the present
case, the information from the animal owner suggests that
toxoplasmosis in chickens might have been transmitted
from cat feces.

Figure 1. A. Large necrosis areas (arrows) in the brain parenchyma and meningitis (arrowheads), H&E, Scale bar: 100um
B. Perivascular cell infiltration (white arrow), meningitis (arrowheads) and bradyzoite cysts (black arrow) H&E, Scale bar: 50um,
C. Edema and necrotic areas in the brain parenchyma (arrows) H&E, Scale bar: 100um, D. Perivascular lymphocytic cell infiltrations
(perivascular cuffing formation) in the brain parenchyma (arrow), H&E, Scale bar: 100pm, chicken.



Ankara Univ Vet Fak Derg, 67, 2020 103

Figure 2. A. The appearance of free tachyzoites in the brain parenchyma, H&E, Scale bar: 50um; B. The appearance of bradyzoites in
the brain parenchyma, H&E, Scale bar, 50um, C. The appearance of bradyzoites in brain parenchyma, H&E, Scale bar: 100um,
D. Perivascular forms of bradyzoites in the brain parenchyma (arrow), H&E, Scale bar: 50um, E. Bradyzoites in the periphery of the
necrotic area in brain parenchyma, H&E, Scale bar: 100um, F. The appearance of bradyzoites (arrow) in meninges, HXE, Scale bar:
50pum.
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Nonspecific clinical findings including diarrhea
were present in two of the three dead chickens in our case
and it was similar with previous reports (2, 13).
Immunohistochemistry and histopathological examination
are important techniques to confirm the diagnosis of
toxoplasmosis (13). Mostly, immunohistochemistry is
required in cases where toxoplasmosis cannot be
diagnosed histopathologically. An immunohistochemical
examination could not be performed in this case because
we did not have chicken compatible anti-T. gondii
antibody, but histopathological examination revealed
bradyzoites and tachyzoites of T. gondii in brain sections.
For the diagnosis of T. gondii, organs such as brain, liver,
lung, myocardium, small intestine, and spleen (4, 13)
should be sampled, and observation of protozoal cysts and
tachyzoites is important in definitive diagnosis (4, 6).
Necrosis and cell infiltrations in toxoplasmosis are related
to inflammation, and necrotic changes have been
associated with intracellular proliferation of the parasite
(6). In this report, the observation of T. gondii bradyzoites
and tachyzoites in the brain parenchyma and the presence
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eletal muscle fibers (B. Scale bar: 50pum)
(arrows); the areas of focal lymphocytic cell infiltration in liver (C. Scale bar: 100pm) and kidney (D. Scale bar: 100um) (arrows),
H&E.

of necrotic areas and perivascular lymphocytic cuffings
enabled us to consider this case as a T. gondii infection.
The results were consistent with the findings of other
researchers who reported meningoencephalitis, myositis,
focal hepatitis, and nephritis (4, 6, 13).

In conclusion, this is the first spontaneous case of
toxoplasmosis detected during histopathological examination
in a one-year-old Leghorn chicken in Turkey. The animal
showed no clinical signs and was reported to be in contact
with cats before death. Therefore, we aim to drew
attention to chickens in contact with cats regarding
toxoplasmosis.
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