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Epidemiological, clinical and pathological aspects of an
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The objective of this study was to describe the epidemiological, clinical and patholo-
gical aspects of an outbreak of periodontitis in sheep that occurred on a rural property in
Benevides, in the state of Para, Brazil. The first clinical signs of this disease in the herd -
visible nodular swollen mandible - were observed about one month after the sheep began
grazing on a recently renovated Panicum maximum cv. Massai pasture; the animals were
also supplemented with elephant grass (Pennisetum purpureum). From the 545 adult San-
ta Ines, Dorper, Texel and crossbred sheep, 20 (3.7%) showed facial bulging, particularly
of the mandible. These 20 sheep, which were generally over 36 months of age, had low
body condition scores as well as dull and ruffled coats; many of them had loose or missing
pre, upper or lower molars, showed the formation of abscesses and fistulas, exhibited pain
upon palpation and had difficulty chewing. In the same herd, the prevalence of periodontal
lesions at the premolars and molar teeth was evaluated via post-mortem examination of 39
young and 17 adult sheep. In 51.3% (20/39) of adolescents and in 100% of adults, perio-
dontal lesions were found at least at one tooth of the dental arch, with unilateral or bilateral
periodontal lesions at the maxillary and mandibular teeth. Histopathological analysis of 13
sheep revealed pyogranulomatous inflammation. The second and third maxillary premo-
lars were the teeth that were most affected in young animals, whereas the third pre-molar
and the molars, of the maxilla and mandible, were most often affected in adults. These
lesions led to severe bone destruction, alterations in the dental arch, occlusion, tooth loss
and periodontal abscesses. The epidemiological and clinic-pathological characteristics of
this periodontitis outbreak, described here for the first time in sheep in Brazil, were similar
to those for bovine periodontitis (“cara inchada”).

INDEX TERMS: Periodontal disease, periodontitis, epidemiology, sheep.

RESUMO.- [Aspectos epidemiolégicos, clinicos e patolé-
gicos de um surto de periodontite em ovinos.] O traba-
lho teve por objetivo descrever os aspectos epidemiologi-
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presenca da enfermidade no rebanho, visualizados como
abaulamento nodular da mandibula, foram observados
aproximadamente um més apds a introducdo dos animais
em area de pastagem de Panicum maximum cv. Massai, que
havia sido reformada recentemente, e suplementados com
capim Elefante (Pennisetum purpureum). De 545 ovinos
adultos, das racas Santa Inés, Dorper, Texel e seus mesticos,
20 (3,7%) apresentaram abaulamento facial, predominan-
temente mandibular. Os 20 animais, na sua maioria com
idades acima dos 36 meses, apresentavam baixo escore cor-
poral, pelos arrepiados e sem brilho, alguns com afrouxa-
mento e perda dos dentes pré-molares e molares inferiores
e superiores, formacdo de abscesso e fistula, demonstran-
do dor a palpagdo e dificuldade na mastigagdo. No mesmo
rebanho, a prevaléncia de lesdes periodontais nos dentes
pré-molares e molares foi avaliada por meio do exame post-
mortem em 39 ovinos jovens e 17 adultos. Assim, 51,3%
(20/39) dos jovens e todos os adultos apresentavam lesdes
periodontais em pelo menos um dos dentes da arcada, com
ocorréncia uni ou bilateral nos maxilares e mandibulares.
A andlise histopatolégica de 13 animais revelou processo
inflamatério piogranulomatoso. Os dentes mais afetados
nas arcadas dos animais jovens foram os segundo e terceiro
pré-molares maxilares. Ja nos adultos foram o terceiro pré-
-molar e os molares, tanto maxilares quanto mandibulares.
As lesbes causaram severa destrui¢cdo dssea, alteracido na
arcada dentdria, na oclusdo, perda dental e ocorréncia de
abscessos periodontais. As caracteristicas epidemioldgicas
e clinico-patolégicas do surto de periodontite em ovinos,
aqui descritos originalmente nesta espécie animal no Pais,
assemelham-se as da periodontite bovina (“cara inchada”).

TERMOS DE INDEXACAO: Doenca periodontal, periodontite, epi-
demiologia, ovinos.

INTRODUCTION

Periodontitis is an immuno-inflammatory response in a
susceptible host that is caused by a complex microbiota,
resulting in the loss of tissues that support the tooth, follo-
wed by its eventual exfoliation (Loesche 1993, Schenkein
2006). This disease can affect several species, including
dogs (Peddle et al. 2009), cats (Booij-Vrieling et al. 2010),
monkeys (Mikkelsen et al. 2008, Gaetti-Jardim et al. 2012)
and humans (Susin & Albandar 2005, Susin et al. 2005).

In the United Kingdom, Australia, New Zealand and
other countries, ovine periodontitis is one of the main re-
asons for the premature culling of sheep (Ridler & West
2007). Often referred to as “broken mouth”, the natural
course of periodontitis leads to tooth loosening and prema-
ture loss (Spence et al. 1988), and occurs predominantly in
adult sheep, with some variability and seasonal prevalen-
ce; periodontitis contributes to weight loss, malnutrition
and systemic health problems (Anderson & Bulgin 1984,
Baker & Britt 1984).

In Brazil, periodontitis (“cara inchada”) in ruminants
has been described in cattle, and primarily affects calves
during the stage of tooth eruption. This disease had great
economic and health impact from the 1960s to the 1980s,
and was initially associated with the introduction of cattle
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into large, newly formed pasture land in the Southeast, Mi-
dwest and North of Brazil (Dobereiner et al. 1974, 2000).
Similarly, outbreaks were recorded following the renova-
tion of pastures in areas that were previously endemic,
with severe consequences to animal health (Dutra et al.
1993).

In the Northeast of the state of Par4, since 2009, dental
problems in sheep have occasionally been observed by far-
mers and veterinarians on farms located in the municipa-
lities of Braganca, Santo Antonio do Taud, Castanhal, Para-
gominas and Benevides, and symptoms included mandible
bulging, severe weight loss and death (Silva 2015). There-
fore, the objective of this study was to describe the epide-
miological, clinical and pathological aspects of an outbreak
of periodontitis in sheep that occurred on a rural property
in Benevides, Para, Brazil.

MATERIALS AND METHODS

Information on the production system, particularly with respect
to the renovation of pastures and fields for hay, the feeding and
handling of sheep and disease outbreaks, was obtained from
those responsible for the farm, which was located in the muni-
cipality of Benevides, Para. Agricultural operations in these are-
as included plowing, disking, liming, fertilizing and planting of
Panicum maximum cv. Massai grass throughconventional agri-
cultural practices with the aid of soil analysis and professional
consultation. The fields for hay, which were also renovated and
provided roughage for the confined and semi-confined sheep,
were stocked with elephant grass (Pennisetum purpureum). All
animals were also fed mineral mixes intended for sheep, as well
as brewery residues supplemented with sodium chloride solu-
tion, ad libitum.

Clinical examinations of 545 Santa Ines, Dorper, Texel, and
crossbred sheep of the farm were performed according to the pa-
rameters described by Radostits et al. (2002) and Pugh (2004),
with emphasis on extra-oral examinations. To perform age stra-
tification analyses, sheep under one year of age were considered
young, and those over one year were considered adult. Clinic and
pathological signs were obtained during weekly visits to the far-
ms between April and August of 2011. During the period, there
were no mass treatment attempts to solve the issue.

From the sheep that were slaughtered for commercial reasons
or that died during the follow-up period, macroscopic post mor-
tem examinations of their heads were conducted to characterize
any periodontal lesion (receding gums and periodontal pockets)
at the premolar and molar teeth. The periodontal condition of 56
animals (39 young and 17 adult sheep) was evaluated.

The periodontal condition of the sheep was classified as nor-
mal when clinical examination revealed no change in marginal
gingiva (gingiva accompanying the cementoenamel junction).
Periodontal lesions were defined as the presence of periodontal
pockets (not measured), sometimes accompanied by gingival re-
cession, regardless of whether it was accompanied by food buil-
dup or not. The lesions were classified as minor to severe based
on gingival recession, furcation or root exposure, tooth mobility,
bulging of the maxilla or mandible and periodontal abscess at any
stage of its development. The present study evaluated only the
condition of the premolars and molars; furthermore, tooth loss
was ignored for the purpos of prevalence calculations.

In the 13 necropsied sheep, periodontal tissue fragments
were collected and placed into 10% formalin and were routinely
processed for histopathology and hematoxylin-eosin staining.
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RESULTS

In the farm studied, sheep with mandibular bulging were
observed about one month after being allowed to graze on
pasture that had been recently renovated. While the adult
sheep were kept in semi-confinement with access to Pa-
nicum maximum cv. Massai grass pasture and supplemen-
ted with elephant grass hay (Pennisetum purpureum), the
young sheep remained confined and were fed roughage
chopped from the hayfield. As the disease evolved natu-
rally in the herd, the animals that first showed mandibular
bulgimg were generally over 36 months of age, and they
usually did not recover; although mandibular bulging sta-
bilized in some animals, these sheep continued to perform
poorly and completely lost body condition.

Using extra-oral clinical examinations, mandibular bul-
ging was observed in 3.7% (20) of the 545 sheep (Fig.1).
Affected animals generally showed different body scores ba-
sed on evolution of the disease, including dull and ruffled co-
ats, bulging of the submandibular and parotid lymph nodes,
and loosening and loss of the premolars and upper and lo-
wer molars. In the more serious cases, we observed abscess
formation and the presence of fistulas that drained purulent
exudate. Some sheep exhibited signs of pain upon palpitation
and difficulty chewing, as food was observed to drop from
their mouths during feeding. In addition, newly lambed ewes
with severe periodontal lesions involving a large number of
teeth were unable to ruminate and entered a state of severe
emaciation, often being unable to stand (Fig.2). Under these
conditions, some sheep and their lambs died of starvation.

Of the 39 dental arches from young sheep evaluated
in the postmortem macroscopic examinations, 51.3%
(20/39) had periodontal lesions (Fig.3 e 4), whereas all
17 dental arches from the adult animals showed lesions at
least at one pre-molar or molar tooth (or at both) of the
mandible or maxilla, either uni- or bilaterally. The distribu-

Fig.1. Sheep periodontitis: increased volume in the right mandi-
bular body of an adult sheep. The enlargement observed in
the left mandible resulted from food accumulation in the ves-
tibule.

Fig.2. Sheep periodontitis: a newl} lambed ewe exhibiting severe
weakness and an inability to stand, and the lamb’s attempt to
suckle was unsuccessful.

g

Fig.3. Sheep perlodontltls mandlble ofayoung sheep from a post-
-mortem examination showing severe gingival recession with
an accumulation of grass stalks in the third premolar (arrow)
vestibular surface.

Fig.4. Sheep periodontitis: increased right mandibular body
volume, loss of the third premolar and the presence of
grass in the first molar observed in a post-mortem exami-
nation.
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Table 1. Distribution of periodontal lesions in young
(39) and adult sheep (17) determined by postmortem
examination of 56 animals that died of either natural causes
or that were slaughtered during the disease outbreak in
Benevides, Para state, Brazil

Tooth Periodontal lesion n (%)
Maxillary Mandibular Bilateral Lesion

PM1 11 (19.6%) 2 (3.6%) 6 (10.7%)
PM2 14 (25.0%) 4 (7.1%) 7 (12.5%)
PM3 7 (12.5%) 3 (5.4%) 12 (21.4%)
M1 2 (3.6%) 5(8.9%) 13 (23.2%)
M2 1(1.8%) 10 (17.9%) 7 (12.5%)
M3 5 (8.9%) 8 (14.3%) 3 (5.4%)

PM = Pre-molar, M = Molar.

tion of periodontal lesions among the 56 sheep examined
postmortem is shown in Table 1. Histopathological evalua-
tion of periodontal tissues from 13 sheerp showed chronic
inflammation characterized by fibroblast proliferation and
the presence of lymphohistiocytic inflammatory cells, as
well as suppurative processes characterized by pyogranu-
lomatous inflammation.

DISCUSSION

This description of periodontitis in sheep, including speci-
fic epidemiological characteristics, clinical manifestations
and pathological consequences, is the first of its kind in
Brazilian scientific literature. However, the epidemiologi-
cal and clinicopathological components associated with
the outbreak observed by us were similar to those seen in
bovine periodontitis (“cara inchada”) as described by D6-
bereiner et al. (1974, 2000) and Dutra et al. (1993). Many
of the symptoms described in this study, such as mandibu-
lar bulging, periodontal abscesses and the high prevalence
of acute manifestations in adult sheep, are consistent with
the natural history of periodontal diseases in other animal
species, which are considered - just as they are in humans
- multifactorial, polymicrobial infectious diseases which
causal factors and modifiers are not fully known.

The first noticeable clinical manifestations of this disea-
sein the herd were observed in adult sheep one month after
grazing on newly renovated pastures and supplementation
with elephant grass, cultivated with standard agricultural
practices. According to Dobereiner et al. (1974) and Dutra
et al. (1993), agricultural practices such as the formation
and renovation of pastures or the new cultivation of forage
in areas considered endemic can trigger outbreaks of bo-
vine periodontitis. Environmental causal factors are thou-
ght to be associated with land management practices and
animal diet, and when periodontitis is first introduced to
a herd, its prevalence tends to be high but declines natu-
rally over time, regardless of mineral supplementation (D6-
bereiner et al. 2004). Based on the historical information
obtained at the time as well as the cross-sectional epide-
miological nature of the study, it was not possible to obtain
information on the occurrence of this disease in ruminants
during previous years on this farm or in the surrounding
region. Nevertheless, we cannot exclude the possibility
that soil management and the use of roughage may have
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contributed to the onset of the disease, similar to what was
described by Dutra et al. (1993) in severe outbreaks of pe-
riodontitis in calves in Sdo Paulo state, Brazil. Evidence in-
dicates that the increased number of actinomycetes in the
disturbed soil and ingestion of sub-inhibitory concentra-
tions of antibiotics, such as streptomycin and actinomycin,
possibly be determinants of “swollen face” in cattle (Débe-
reiner et al. 2004).

The occurrence of mandibular bulging in 3.7% of the
sheep certainly did not reflect the true extent of the perio-
dontal status in the herd. According to Dutra & Dobereiner
(2007), in bovine periodontitis, when about 10% of animals
show facial bulging, the prevalence of the disease can be as
high as 60% in the herd as a whole, which they determined
using intra-oral clinical examination as the diagnostic crite-
ria. Using intra-oral clinical examinations, the actual status
of periodontal disease in the herd can be established using
objective criteria, although such procedures have practical
limitations in the context of veterinary medicine for animal
production. By contrast, macroscopic examinations of the
dental arches of dead animals in the production system
or of animals destined for slaughter have the potential to
provide better information for assessing the presence and
extent of periodontal disease in animal populations.

In the sheep examined initially, bulging was most com-
monly observed in the mandible, probably due to localized
acute, and they were prone to apical migration and perio-
dontal abscess formation. In young cattle with “cara incha-
da,” there is a tendency towards uni- or bilateral bulging
of the face as a result of chronic ossifying periostitis in the
jaw bones, and the destruction of these bones often leads to
bone remodeling and tumefaction of the face (Débereiner
et al. 1974). However, in periodontal infections in cattle as
well as in the majority of sheep examined, abscesses did
not tend to form but instead evolved as open alveolar in-
fectious processes, often resulting in tooth exfoliation. The
consequences to animal health manifested themselves di-
fferently depending on the number of teeth affected, the ex-
tent and progression of the lesions and pain, and the effects
on chewing and rumination, as well as the duration of the
process; severe cases culminated in the death of the ani-
mals due to their inability to feed themselves, particularly
when they remained in endemic pastures or continued to
eat the newly cultivated roughage.

Chronic periodontitis in sheep involving the premolars
and molars, referred to as “broken mouth,” often results in
impaction of food in the periodontal pocket and halitosis,
and is one of the primary causes of premature culling of
sheep in the UK, New Zealand and Australia (Ridler & West
2007). Those authors also reported, based on extensive li-
terature dating back to the 1960s, the same signs descri-
bed in this study, including low body score, dull and ruffled
coat, dysphagia, loosening and loss of premolars and upper
and lower molars, and the formation of periodontal abs-
cesses in the mandible and fistulas with purulent exudate
drainage. We note that these periodontal abscesses appear
to be a secondary complication of acute periodontitis.

The prevalence of periodontal lesions determined
through postmortem examination in 51.3% of the 39 sheep
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under one year of age and in all 17 of the adults revealed a
situation of acute and chronic infection, beginning with the
formation of a periodontal pocket and ultimately, reaching
the gingiva, alveolar bone, cementum and periodontal li-
gament. Based on our criteria, periodontal lesions ranged
from pouches with mild gingival retraction, often located
in the interdental papilla, to severe changes resulting in
significant clinical loss of attachment; no surveys or other
means of diagnosis were used that would allow for a more
precise clinical evaluation of these processes. However,
despite these somewhat arbitrary criteria based on visu-
al inspection, it was clear that clinical damage was present
and its extent was described, and health and welfare of the
sheep was certainly affected.

Although the young sheep did not have access to the re-
novated pastures, they were fed elephant grass cut from re-
novated areas, and their dams still had access to these pas-
tures, which may have contributed to the occurrence of the
disease among the young animals. One interesting obser-
vation by Dobereiner et al. (1987) was that milk from the
dam’s udder contributed to the occurrence of periodontitis
in calves when the cows had access to recently formed pas-
ture, even when calves were fed forage from an area consi-
dered free of the disease. Furthermore, it is worth noting
that the factors that increase or decrease the prevalence of
periodontitis in sheep in different categories of animals, or
even between individuals of the same age, remain unkno-
wn. For example, in the epidemiology of periodontal dise-
ases in humans, the higher prevalence of these conditions
in adults is more likely due to longer exposure times to risk
factors and is not related to age (Papapanou et al. 1991).

Periodontal lesions were common in chewing teeth
(Table 1), similar to those described in bovine (Débereiner
et al. 1974) and ovine periodontitis (Spence & Aitchison
1986), often resulting in severe clinical loss of tooth atta-
chment, which certainly negatively affected animal produc-
tion and welfare. Although it was not a specific objective of
this study to evaluate indicators of such parameters, it can
be concluded that the occurrence of periodontitis and the
clinical manifestations resulting from difficulty in chewing
and ruminating can be associated with a low body condi-
tion score in the affected animals. The economic conse-
quences of periodontitis in sheep production can be quite
considerable, and a study of this disease in Australia, New
Zealand and the UK evaluated significant losses due to low
feed conversion, decreased reproductive life of the animals,
increased cost due to replacement and loss of market value
of animals (Ridler & West 2007).

CONCLUSIONS

An outbreak of ovine periodontitis resulted in a range of
symptoms of varying severity, including clinical loss of atta-
chment for pre-molar and molar teeth, detrimental effects
on mastication and loss of body conditioning, which occur-
red despite adequate soil management practices and fee-
ding with good quality forage, resulting in serious effects
on animal health and production.

The epidemiological, clinical and pathological profiles
of ovine periodontitis were similar to those observed in
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bovine periodontitis, although there were some distinct di-
fferences, as ovine periodontitis primarily affects adult ani-
mals and manifests itself with a low prevalence of mandibu-
lar bulging and periodontal abscess formation in the herd.
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