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ABSTRACT

Background: A listeriosis outbreak in a sheep fattening feedlot in the Southern Region of Rio Grande do Sul State, Brazil
is described. This disease is caused by Listeria monocytogenes and represents a risk to public health since it affects not
only ruminants but also humans. This agent is widely spread in the environment, such as in the soil and water. It is also
found in decaying vegetable matter and the feces and fluids of domestic animals. The aim of this study was to describe a
listeriosis outbreak in sheep raised in feedlots, its epidemiology, and to establish the importance of this disease in this type
of sheep management system, evaluate the possible sources of infection, and suggest ways to control it.

Cases: Sheep were kept in a 2-sector shed, one with east solar orientation and the other with west solar orientation, the
latter with free access to domestic birds. Sheep were fed silage and concentrate. Seven sheep were affected, 5 died and 2
recovered. Clinically, the sheep displayed loss of balance, excessive drooling, and tremors; one exhibited circling, head
deviation, apathy, nystagmus, lateral recumbency, paddling, and labored breathing. At necropsy, macroscopic lesions were
not found, and histologically several micro-abscesses and perivascular cuffs with lymphocytes, macrophages, and neu-
trophils were present in the brain stem. Listeria monocytogenes suspected colonies were observed in the microbiological
culture, and the bacteria was identified by biochemical analysis. The immunohistochemistry test in brain stem sections
was positive for the antibody BD Difco™ Listeria O Antiserum Poly Serotypes 1 and 4.

Discussion: A listeriosis outbreak in a feedlot sheep was confirmed through epidemiological findings, histological lesions,
bacterial culture, and immunohistochemistry analysis. This infection is frequent in sheep fed silage of poor quality or other
food with improper storage and lack of hygiene. In the present outbreak, the bacteria were isolated from silage. However,
it is likely that domestic birds, which were raised in the same place and had free access to the west sector of the feedlot,
were the initial source of infection, because the sheep from the opposite sector (east) did not get ill. The disease caused
by environmental contamination or through contact with fluids and feces of ducks, chickens, cattle, and pigs has already
been described in outbreaks that occurred in the central region of Rio Grande do Sul. Sheep aggregation in feedlot systems
is also a favorable factor for the development of the bacteria and the occurrence of outbreaks because the accumulation
of feces and urine cause humidity on the stalls. This allows outbreaks to occur in other seasons of the year, such as in the
outbreak reported herein. The exchange of silage that served as food for sheep was another control measure, and new cases
were not reported 8 months after these procedures were taken. In the outbreak studied, 2 sheep that exhibited clinical signs
were treated with oxytetracycline and recovered. Some authors report that treatment for listeriosis is inefficient because
neurological lesions are irreversible. Nonetheless, other studies have reported the recovery of some animals when they
were treated with oxytetracycline or a combination of oxytetracycline and dexamethasone or ampicillin and gentamicin
like in the outbreak described in this paper.
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INTRODUCTION

Data from the Laboratério Regional de Diag-
nostico (LRD) of the Universidade Federal de Pelotas
(UFPel) show that from 2000 to 2019, 8 cases of liste-
riosis in sheep were recorded. This disease is caused by
Listeria monocytogenes and represents a risk to public
health since it affects ruminants and humans [8,11].
This pathogenic bacterium can produce biofilm, which
enables it to adhere to surfaces and survive for longer
periods; therefore, it is capable of contaminating food
[5] and is widely spread in the environment. It is also
found in decaying vegetable matter [10] and the feces
and fluids of domestic animals [6,8].

In the southern region of Rio Grande do Sul
state, listeriosis can occur in sheep raised on pasture,
that in some cases, may be fed with silage or other feed
[16]. The disease can cause encephalitis (nervous form),
abortion, and systemic disorders in young animals [16].
The infection usually occurs when animals ingest low
quality silage contaminated with feces and fluids of
domestic and wild animals or if they are raised in an
unhygienic environment [4,13,15]. Animals bearing
the encephalic form display neurological signs, such
as loss of balance, tremors, drooling, opisthotonus, and
paddling. Normally, macroscopic lesions are absent,
and histologic lesions are characterized by meningo-
encephalitis with the formation of micro-abscesses and
perivascular cuffs in the brain stem [3,15,16].

The aim of this study was to describe a lis-
teriosis outbreak 7 sheep (n=7) raised in feedlots, its
epidemiology, and to establish the importance of this
disease in this type of sheep management system,
evaluate the possible sources of infection, and suggest
ways to control it.

CASES

In a fattening feedlot of sheep, located in the
municipality of Sdo Lourenco do Sul, Rio Grande do
Sul (31° 22" 24.6" S, 51° 58' 16.5" W), the animals
were housed in a shed with stalls for 35 animals each
and fed with a mixture of corn silage and feed. The
shed comprised east and west sectors. There was free
movement of domestic birds in the west sector (Figure
1) that had access to water and food troughs; the op-
posite east sector was free from the birds.

During November 2020, 7 sheep exhibited
neurological signs, 5 of that spontaneously died, and
were necropsied. Two sheep that had moderate clinical

Figure 1. Listeriosis outbreak in sheep raised in a feedlot. Domestic birds
with free access in a sector of the shed.

signs were treated with oxytetracycline (Oxitrat LA)!
for 3 days. Epidemiological data and clinical signs of
the sheep were obtained with the owner.

During necropsies, fragments of the organs of
the abdominal and thoracic cavities were collected and
the entire central nervous system (CNS). They were
fixed in 10% buffered formalin, routinely processed
for histopathology, and stained with hematoxylin (Pro-
Cito)? and eosin (Vetec)®. The CNS fragments, water,
feed, and bed of the sheep were sampled and sent to
the laboratory of bacteriology of the LRD/UFPel to
perform microbiological cultures. These samples were
seeded on ovine blood agar 5%, incubated in 37°C sto-
ve for 24-48 h, in 10% concentration CO,. After stove
incubation the suspected colonies were isolated, stai-
ned with Gram and submitted to biochemical analisis*
(catalasis, oxidasis, carbohidrates utilization, nitrate
reduction, motility, indole production, hydrogen sul-
fide production, esculin hydrolysis, Voges-Proskauer
and urease production). Because listeriosis was sus-
pected to be the cause of death, after the analyses of
histological slides, CNS sections were subjected to an
immunohistochemistry test, according to previously
established procedures [12], using the antibody BD
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Difco™ Listeria O Antiserum Poly Serotypes 1 and
4’ at a 1:100 concentration ratio.

Out of an average of 878 sheep in the feedlot,
7 were affected by listeriosis. All of them were in the
west sector of the shed. The first 2 animals that were
ill and died were in the feedlot for 11 and 12 days,
respectively, before the death. The third affected sheep
was in the feedlot for 3 days and the other 2 for 10 and
30 days, respectively, before the death. The deaths oc-
curred over a time of 8 days during November 2020.
Three sheep that died were of the Polwarth breed, and
the other 2 were Corriedale. The recovered sheep were
Polwarth breed. The age of the all 7 affected sheep (5
males & 2 females) ranged from 5-to-6-months. The
epidemiological study of this outbreak revealed that the
morbidity, mortality, and lethality rates were 0.79%,
0.56%, and 71.42%, respectively.

Sheep displayed clinical signs including loss
of balance (4/5), excessive drooling (3/5), and tre-
mors (2/5); only 1 displayed circling, head deviation,
apathy, nystagmus, lateral recumbency, paddling,
and shortness of breath (Figure 2). Two sheep that
had moderate clinical signs recovered after treatment
with oxytetracycline. Also, the withdrawal of potential
contamination sources (birds access to the shed and
silage removal and change water, and bed) was done.

Macroscopic lesions were absent during ne-
cropsy. Histopathology revealed micro-abscesses, and
perivascular cuffs with lymphocytes, macrophages, and
neutrophils mainly in the brain stem region of CNS
(thalamus, colliculus, pons, and medulla oblongata)
[Figure 3].

Suspicious colonies of L. monocytogenes grew
in the microbiological culture of the silage sample. The
colonies were hemolytic, translucent, and small. On
Gram staining, small gram-positive coccobacilli were
observed, and the L. monocytogenes was identified
through biochemical tests. Positive staining for the
antibody BD Difco™ Listeria O Antiserum Poly Se-
rotypes 1 and 4 in the immunohistochemistry analysis
was observed in thalamus, colliculus pons, and medulla
oblongata sections (Figure 4).

DISCUSSION

A listeriosis outbreak in feedlot sheep was con-
firmed through epidemiological findings, histological
lesions, bacterial culture, and immunohistochemistry
analysis. This infection is frequent in sheep fed silage
of poor quality or other food with improper storage and

Figure 2. Listeriosis outbreak in sheep raised in a feedlot. Affected sheep
showing lateral recumbency, opisthotonus, and paddling.

oblongata there are focal abscesses and around the neuropil is edematous
and rarefied with swollen axons (spheroids) [HE; 200x].

Figure 4. Listeriosis outbreak in sheep raised in a feedlot. Section of
medulla oblongata and pons with cell positive in immunohistochemical
staining using antibody Listeria O Antiserum Poly Serotypes 1 and 4 [200x].
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lack of hygiene [2,4,13]. However, in the Rio Grande do
Sul state, the disease is constantly observed in grazing
sheep [15,16] and, in some cases, even when they are
not fed in troughs. In the present outbreak, the bacteria
were isolated from silage. However, it is likely that do-
mestic birds, which were raised in the same place and
had free access to the west sector of the feedlot, were
the initial source of infection, because the sheep from
the opposite sector (east) did not get ill. The disease
caused by environmental contamination or through
contact with fluids and feces of ducks, chickens, cattle,
and pigs has already been described in outbreaks that
occurred in the central region of Rio Grande do Sul [15].

The listeriosis outbreak described in this study
occurred in November. It has been mentioned that both
in Brazil and in other countries, the disease mainly
occurs in the winter and early spring [18]. However,
the outbreaks diagnosed in the southern region of Rio
Grande do Sul may occur during any season of the year,
with no specific predominant season. During the win-
ter, the weather is favorable for bacterial growth due to
the capacity of their growth at low temperatures (4°C),
while other pathogens are inhibited by the excess of
cold [9]. On the other hand, since Listeria spp. can
grow at temperatures of up to 44°C, it is evident that
the disease can occur at any time of the year.

Sheep aggregation in feedlot systems is also a
favorable factor for the development of the bacteria and
the occurrence of outbreaks [18] because the accumu-
lation of feces and urine cause humidity on the stalls.
This allows outbreaks to occur in other seasons of the
year, such as in the outbreak reported herein. It has been
shown that hygiene measures and the preventing access
to birds and other species in feedlot stalls are impor-
tant measures to prevent listeriosis outbreaks, as feces
and fluids from birds are sources of contamination by
Listeria sp. [15]. The exchange of silage that served
as food for sheep was another control measure, and
new cases were not reported eight months after these
procedures were taken. The age of the animals is a risk
factor for infection. It has been reported that the dise-
ase generally affects adults [15,18] and rarely affects
lambs [19]. Between 2000 and 2019, 8 listeriosis cases

or outbreaks were diagnosed in the southern region of
Rio Grande do Sul in sheep and goat [17]. All affected
sheep more than 1-year-old [17]. On the other hand,
young animals can be frequently affected when they
are losing and changing their teeth, which leads to le-
sions in the gums that the bacteria can penetrate [20].
In the present report, the age of the sheep ranged from
5 to 6 months. This suggests that the disease depends
on more the environmental conditions than on the age
of the animals. In sheep of up to 6-month-old, it was
observed that nervous manifestations of listeriosis are
more pronounced than in adult animals [20], and the
lethality rate was significantly higher when compared
to that in sheep older than 6 months [9].

In the outbreak studied, 2 sheep that exhibited
clinical signs were treated with oxytetracycline and reco-
vered. Some authors report that treatment for listeriosis
is inefficient, because neurological lesions are irreversi-
ble [14,18]. Nonetheless, other studies have reported the
recovery of some animals when they were treated with
oxytetracycline [1] or acombination of oxytetracycline
and dexamethasone [7] or ampicillin and gentamicin [1]
like in the outbreak described in this paper.

It was concluded that listeriosis can be an
important cause of mortality among feedlot sheep,
and the accessibility of feedlots to domestic and wild
birds should be considered as a possible contamination
source.
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