
Listeric infections, caused by micro-organisms of the
genus Listeria, occur worldwide and in a variety of animals,
including humans. Listeria monocytogenes and L. ivanovii
are the most important animal pathogens within the genus
Listeria (1). Common manifestations of listeriosis in animals
include meningitis, encephalitis, meningoencephalitis,
abortion and neonatal sepsis (1). Abortion in sheep due to
listeriosis is known to be an important problem in many
sheep-raising areas of the world (2). Apart from L.
monocytogenes, L. ivanovii, formerly known as L.
monocytogenes serotype 5, is the only other pathogenic
Listeria species (3). Infection with L. ivanovii is recognised as
a cause of abortions and stillbirths in sheep, as well as of the
birth of live lambs that are weak and often fail to survive (3).
This report describes an outbreak of abortion caused by L.
ivanovii in a flock of 120 sheep raised in a village in the Kars
region. Furthermore, this is most probably the first report
of L. ivanovii-induced abortion in sheep in Turkey.

Eighty out of 120 crossbred sheep raised on a farm in
Tafllıdere, a village located in the region of Arpaçay, in
Kars, were pregnant ewes in the last stages of gestation.
There was no clinical sign of any illness in the flock but 4
ewes aborted in March, 2004. Moreover, further
abortions and deaths of neonatal lambs (8 animals)
followed at irregular intervals until the end of April 2004,
although none of the ewes showed any premonitory
clinical signs. Over about 2 months, 5 aborted foetuses
were brought to the Department of Veterinary Pathology,
University of Kafkas, Kars, for postmortem examination.

Tissue samples were taken for light microscopic
examination from the liver, kidney, spleen, lungs, heart,
cerebrum and cerebellum of the foetuses. All samples
were fixed in 10% buffered formalin, processed
routinely, and stained with haematoxylin and eosin
(H&E). Some liver and lung sections were also stained
with Brown and Brenn (B&B) Gram stain.

Turk. J. Vet. Anim. Sci.
30 (2006) 503-506
© TÜB‹TAK

503

Abortions in Sheep Due to Listeria ivanovii in the Kars Region

Mitat fiAH‹N1,*, Enver BEYTUT2

1Department of Microbiology, Faculty of Veterinary Medicine, University of Kafkas, Kars - TURKEY
2Department of Pathology, Faculty of Veterinary Medicine, University of Kafkas, Kars - TURKEY

Received: 16.01.2006

Abstract: This report describes an outbreak of Listeria ivanovii-induced abortion in sheep in the Kars region. In a flock of 120 sheep
raised in Tafll›dere, a village in the region of Arpaçay, in Kars, some ewes in the last stages of gestation aborted in March, 2004.
Necropsy was conducted on 5 aborted foetuses. Livers of the aborted foetuses showed diffuse necrotic foci. Histologically, the liver
and lungs of aborted foetuses revealed diffuse coagulative necrosis infiltrated with macrophages and neutrophils. Bacterial culture
from the liver and lungs of foetuses found pure growth of L. ivanovii subsp. ivanovii.
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Kars Yöresinde Listeria ivanovii Enfeksiyonuna Ba¤l› Koyun Abortlar›

Özet: Bu çal›flmada, Kars yöresinde Listeria ivanovii enfeksiyonuna ba¤l› koyun abortlar›n›n bildirilmesi amaçlanm›flt›r. Arpaçay
ilçesine ba¤l› Tafll›dere köyünde 120 bafl koyundan oluflan ve gebeliklerinin son döneminde olan bir sürüde Mart 2004 tarihinde baz›
koyunlarda abortlar gözlenmifl; nekropsi yap›lan 5 fötusun karaci¤erlerinde diffuz nekroz odaklar› saptanm›flt›r. Histolojik olarak,
at›k fötuslar›n karaci¤er ve akci¤erlerde yayg›n koagulasyon nekrozu ile birlikte makrofaj ve nötrofil infiltrasyonlar› izlenmifltir.
Fötuslar›n karaci¤er ve akci¤erlerinden yap›lan bakteriyolojik kültürlerde L. ivanovii subsp. ivanovii’nin saf olarak üredi¤i
gözlenmifltir.
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The liver and lung samples were cultured on 7%
sheep blood agar (Oxoid), Listeria selective medium
(Oxoid), and Eosin Methylene Blue (EMB) agar. The
cultures were incubated at 37 °C for 3 days, aerobically
and microaerobically (Microaerobic kit, Merck, Anaerocult
C), in candle jars.

All of the foetuses had a clear to sanguineous fluid in
the body cavities, with a little blood-tinged fluid in the
subcutis. Numerous yellowish-white necrotic foci (from 1
to 3 mm in diameter) were distributed on the livers.
Necrotic foci were well demarcated and were severe on
the right lobes in particular (Figure 1). No changes were
observed in other organs.

In the liver, the necrotic foci were characterised by
multifocal coagulative necrosis of varying size (Figure 2),
and were surrounded by macrophages and neutrophils
with deep eosinophilic staining of the cytoplasm of a few
hepatocytes at the periphery. Perivascular mononuclear
cell infiltration and minor haemorrhages were also noted.
In 3 cases, the lungs revealed severe focal necroses
surrounded by inflammatory cell reaction next to the
airways, with marked haemorrhages (Figure 3). Based on
B&B Gram staining, both the liver and lung sections
revealed numerous cytoplasmic bacilli laden macrophages
in the necrotic foci.

All samples yielded almost pure growth of β-
haemolytic colonies on the blood agar at the end of the

incubation period. The bacterial colonies were small (1-2
mm in diameter), smooth, circular and whitish-grey. On
the Listeria selective agar, the colonies had similar
characteristics and were 3-4 mm in size. Growth was not
observed on EMB agar. Staining of smears from the
colonies revealed small Gram-positive bacilli. Similar
bacilli could also be seen in smears from the necrotic foci
on the livers. The isolate was catalase positive,
phosphatase, methyl red and Voges-Proskauer test
positive, it hydrolysed aesculin and exhibited tumbling
motility between 25 and 30 °C. The CAMP test was
positive with R. equi and negative with S. aureus. Based
on cultural characteristics, morphology and biochemical
reactions, the isolates were distinguishable from L.
monocytogenes. The isolates were sent to the
Department of Microbiology, Gülhane Military Medical
Academy, Ankara, for confirmation and serotyping, and
were identified as L. ivanovii subsp. ivanovii. 

Listeriosis is a sporadic disease of several animal
species and humans, but it is most important
economically in animals. Moreover, listeriosis is one of the
most common causes of meningitis in humans and
nonhuman primates (4). Listeric abortions are commonly
caused by L. monocytogenes and occur in ruminants and
many other species of domesticated animals. L. ivanovii is
also recorded as a cause of abortion in sheep (2,3) and
cattle (5,6), but occurs less frequently than L.
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Figure 1. Numerous yellowish-white necrotic foci (arrows) of varying size in the liver of an

aborted lamb.



monocytogenes and is extremely rare as a cause of other
conditions. Listeric abortions caused by L. ivanovii in
sheep and cattle have not been reported in Turkey to
date, based on our literature review, and thus this is
probably the first report of L. ivanovii-induced abortion in
sheep in this country. 

It has been reported that outbreaks of listeriosis in
sheep are often associated with periods of cold and wet
weather, nutritional stress and sometimes with the
feeding of silage, especially poor quality silage (2,3,6). In
our region, the winters are long; moreover in the period
in which the abortions occurred the weather had been
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Figure 2. Coagulative necrotic foci in the liver with varying degrees of infiltration by

macrophages and neutrophils. H&E, Bar = 20 µm.

Figure 3. Lung from an aborted lamb showing severe necrosis characterised by marked

karyorrhexis. H&E, Bar = 20 µm.



extremely cold and wet because of heavy rainfall. A change
to cold and wet weather and the confinement of sheep in
sheds have been reported to favour the growth and
spread of Listeria micro-organisms (2). The affected flock
had been fed mouldy hay and barley. Although the source
of infection in the flock could not be established with
certainty since cultivation from the feeds was not possible,
there is evidence that these types of animal feed might
contain Listeria organisms (4,7). Likewise, Sergeant et al.
(3) have recorded similar conditions and they concluded
that hay spoiled by heavy rainfall and contaminated with
L. ivanovii was responsible for an outbreak. Thus, the
ubiquitous organism may have gained entry into the
animals through contaminated feed or water. 

The livers of the foetuses showed similar lesions
grossly and were characterised by multifocal, whitish,
pin-point, necrotic foci mainly located on the right lobes,
consistent with previous descriptions of listerial abortions
(2,3). Histologically, these lesions showed diffuse
coagulative necroses of hepatocytes infiltrated with
macrophages and neutrophils laden with the cytoplasmic
bacteria. Moreover, similar findings have been
documented as characteristic lesions of foetuses in

Listeria-induced abortions (6). Although the lungs
revealed no gross lesions, necrotic foci surrounded by
phagocytic cells associated with haemorrhages were
detected histologically. Consistent with our findings, Gill
et al. (6) reported that the lungs of aborted bovine
foetuses showed bronchopneumonia along with
infiltration of the bronchioles and alveoli by
polymorphonuclear leucocytes, macrophages and giant
cells, and that the lesions might have been caused by the
spread of the agents from the placenta to the foetus via
the amniotic fluid.

In conclusion, even though gross and histopathological
lesions in the present report were compatible with those
of ovine foetuses in abortions caused by Listeria spp., the
diagnosis depended principally on the isolation and
identification of L. ivanovii.
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