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Bronchopneumonia by Streptococcus equi subsp. zooepidemicus in a horse
with inhalation of pine branch of Araucaria angustifolia
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ABSTRACT: Respiratory problems due to tracheobronchial foreign bodies (FBs) are unusual in horses; although equines kept in pastures
eventually inhale FBs, as conifer twigs of Araucaria angustifolia. A 1,5-year-old Criolle foal was presented with hemoptysis, dyspnea,
restlessness and fever (40.9 °C rectal temperature). Complete blood count showed intense neutropenia, monocytosis, thrombocytopenia and
hypoproteinemia. Treatment was carried out but no clinical improvement was observed. At the post-mortem examination, marked amount
of dark red liquid was observed in the thoracic cavity (hemothorax). The lung parenchyma was diffusely consolidated, predominantly in the
cranioventral area, associated with mild pleural fibrin deposition. The right primary bronchus was obliterated by a Araucaria angustifolia
pine branch measuring 18 cm in length, with adjacent darkened areas (lung consolidation). Microscopically, there was diffuse necrosis with
severe hemorrhage in the lungs, associated with marked neutrophilic inflammatory infiltrate, numerous coccoid bacterial aggregates, and
fibrinous pleuritis. Additionally, there was diffuse alveolar edema and multifocal thrombosis. Lung fragments were submitted for bacterial
culture and mixed bacterial growth was observed with a predominance of Streptococcus equi subsp. zooepidemicus. Inhalation of branches
is not commonly reported in horses, but it must be included in the differential diagnoses of pneumonia, and attention should be taken when
allowing horses to graze in areas where the plant occurs.
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Broncopneumonia por Streptococcus equi subsp. zooepidemicus em um equino
com inalacio de grimpa de Araucaria angustifolia

RESUMO: Problemas respiratorios devido a corpos estranhos (CEs) traqueobrénquicos sdo incomuns em equinos, embora cavalos
em pastagem possam eventualmente aspirar CEs, como galhos de Araucaria angustifolia. Um potro Crioulo, 1,5 anos, apresentou
hemoptise, dispneia, inquietagdo e temperatura retal de 40,9 °C. O hemograma revelou intensa neutropenia, monocitose, trombocitopenia
e hipoproteinemia. O tratamento foi realizado, mas sem sucesso. Na cavidade tordcica, foi observada grande quantidade de liquido
avermelhado livre (hemotorax). Os pulmées estavam difusamente consolidados, predominantemente cranioventral e com discreta deposi¢do
de fibrina sobre a superficie pleural. O bronquio principal direito estava obliterado por um ramo de pinheiro de Araucaria angustifolia com
18 cm de comprimento. Microscopicamente, notou-se necrose de coagulacdo pulmonar difusa com hemorragia severa, infiltrado inflamatério
neutrofilico marcado, numerosos agregados bacterianos cocoides e pleurite fibrinosa. Fragmentos de pulmdo foram submetidos ao isolamento
bacterioldgico e abundante crescimento misto com predomindncia de Streptococcus equi subsp. zooepidemicus foi observado. A inalagdo de
grimpas de pinheiro ndo é comumente relatada em equinos, mas deve ser incluida nos diagnésticos diferenciais de pneumonia e deve-se ter
aten¢do ao introduzir cavalos no campo com a presenga da planta.

Palavras-chave: corpos estranhos, equinos, pneumonia bacteriana.

Tracheobronchial foreign bodies (FBs) and conifer twigs (BARUSSI et al., 2020; OGLIARI
leading to respiratory problems in horses are rarely etal., 2017).
reported, with only a few descriptions in the literature Araucaria angustifolia is a common
(FERRUCCT et al., 2003; URQUHART et al., 1981). coniferous species in the family Araucariaceae,
Horses kept in pastures are susceptible to aspiration which occurs in the southern region of Brazil. A.
of FBs, and previous descriptions include aspiration angustifolia has acicular leaves attached to small
of thorny branchlets (BODECEK et al, 2011; branches, popularly known as “pine branch”
FERRUCCI et al., 2003; URQUHART et al., 1981) (LORENZI, 2008). When horses aspirate these leaves,
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pulmonary disease may occur and the most frequent
clinical signs include chronic cough, purulent nasal
discharge sometimes associated with blood, halitosis,
intermittent fever and abnormal lung sounds which
do not recede after antibiotic treatment (FERRUCCI
etal., 2003; MAIR, 2006; URQUHART et al., 1981).
Signs of severe pneumonia may also be present
(BARUSSI et al., 2020).

In horses, Streptococcus equi subsp.
zooepidemicus is considered an opportunistic
pathogen, however, in certain situations, this
bacterium may cause mild to severe, predominantly
suppurative, pneumonia and pleuropneumonia (FULDE
et al., 2013; GAEDE et al., 2010). Thus, this study
reports a case of bronchopneumonia by Strepfococcus
equi subsp. zooepidemicus secondary to inhalation of
Araucaria angustifolia pine branch in a horse.

A 1.5-year-old Criollo colt was presented
with hemoptysis, dyspnea, restlessness and fever
(40.9°C). Complete blood count showed leukocytes
within the reference interval (RI) (8.1x10%cells/uL;
RI:4.9-11.1x10%cells/uL) with intense neutropenia
(0.5x10%cells/uL;  RI:2.5-6.9x10%cells/uL)  and
monocytosis (3.6x10%cell/pL; RI:0.2-0.6x10%cells/
pL). In addition, mild thrombocytopenia (80x103cell/

pL; RI:100-250x 10%cells/uL) and hypoproteinemia
(4.9g/dL; RI:5.6-7.9g/dL) were observed. The RI are
provided by IDEXX VetLab Station software (version
4.48, IDEXX Laboratories, Inc., Westbrook, Maine,
USA). Due to nosebleed, the equine practitioner in
charge of the case suspected of bothropic accident
and treated the foal with antibothropic serum (1U
intravenously), dipyrone, dexamethasone, and fluid
therapy with lactated ringer. Nevertheless, the clinical
signs worsened and the horse died on the same day of
the onset of clinical signs.

At the post-mortem examination, the
colt was in good body condition, and ocular and
oral mucous membranes were pale red. Negative
intrathoracic pressure was absent, and there was a
marked amount of dark red liquid in the thoracic cavity
(hemothorax). There was diffuse, predominantly
cranioventral, consolidation in the lungs, with a light
deposition of fibrin on the surface of the visceral pleura
(Figure 1). The right primary bronchus lumen was
obliterated by an Araucaria angustifolia pine branch
measuring 18 cm in length with adjacent darkened
areas of moderate lung consolidation (Figure 2).

Microscopically, the pulmonary
parenchyma presented marked diffuse coagulation

Figure 1 - Bronchopneumonia by Streptococcus equi subsp. zooepidemicus secondary to
inhalation of pine branch of Araucaria angustifolia in a foal, gross findings. The
lungs are not collapsed, show diffuse pulmonary consolidation, predominantly
affecting cranioventral areas, light fibrin deposition on the visceral pleura
surface, and areas of black discoloration (hemorrhage).
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Figure 2 - Opening of the trachea and bronchi showing the right primary bronchus
lumen obliterated by a pine branch of Araucaria angustifolia measuring 18
cm in length. The adjacent lung areas are consolidated with black discoloration.

necrosis with intense hemorrhage associated with
numerous Gram-positive coccoid bacterial aggregates,
confirmed through Gram stain, and fibrinous pleuritis.
In addition, severe diffuse neutrophilic inflammatory
infiltrate, marked diffuse intra-alveolar edema, and
multifocal thrombosis were observed (Figure 3).

Lung fragments were submitted for
bacterial culture and plated on Blood Agar (5% sheep
blood; Mueller Hinton, Kasvi®, Brazil) and MacConkey
Agar (Kasvi ®, Brazil) followed by aerobic incubation at
37 °C for 72 hours. Then, bacterial isolates were identified
by cultural, morphological, tinctorial, and biochemical
characteristics. The differentiation between S. equi
subsp. equi ¢ S. equi subs. zooepidemicus was based
on lactose and sorbitol tests, as described by Markey
et al. (2013). The culture showed mixed bacterial
growth with a predominance of Streptococcus equi
subsp. zooepidemicus.

The diagnosis of bronchopneumonia by
Streptococcus equi subsp. zooepidemicus secondary
to inhalation of Araucaria angustifolia pine branch
in a horse was based on epidemiological data,
laboratory evaluation, clinical signs, macroscopic
and histopathological findings and bacterial culture.
Araucaria angustifolia trees occur in the southern
hemisphere (MECKE & GALILEO, 2004). In cattle,
inhalation of branches causing respiratory problems

. . has been described by retrospective studies conducted

by veterinary pathology laboratories located in the
state of Santa Catarina, Brazil. This condition has been
reported in the Alto Uruguai Catarinense region with a
frequency 0f0.89% of cattle diagnoses (BAVARESCO
et al., 2017), and in the mountainous region of Santa
Catarina state leading to approximately 1% of cattle
deaths diagnosed by one laboratory (EVANGELISTA
et al., 2014). Horses that have access to grazing areas
with Araucaria angustifolia trees are susceptible to
inhalation of pine branch (BARUSSI et al., 2020).
However, horses are highly selective when feeding in
the field compared to other herbivores (COLLERY,
1974). This could explain the low occurrence of FBs
inhalation in this species.

Inourstudy, dyspnea, hemoptysis, and fever
were observed, similarly to previous case descriptions
of FBs inhalation in horses (BARUSSI et al., 2020;
FERRUCCI et al., 2003; MAIR, 2006; URQUHART
et al., 1981). However, these descriptions reported
chronic cough, which was not observed in our case,
possibly due to the rapid progression of clinical signs.
The clinical progression of affected horses may last
days (BARUSSI et al., 2020; BODECEK et al., 2011)
to months (URQUHART et al., 1981). In our study,
we believe that secondary complications (bacterial
pneumonia) were directly linked to the rapid clinical
progression, which also made the establishment of
the clinical diagnosis challenging, since horses with
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Figure 3 - Bronchopneumonia by Streptococcus equi subsp. zooepidemicus secondary to
inhalation of pine branch of Araucaria angustifolia in a foal, microscopic
findings. The pulmonary parenchyma presents marked diffuse coagulation
necrosis with numerous aggregates of Gram-positive cocci (arrows), highlighted
with Gram stain (inset) and multifocal thrombosis (asterisk). (HE, 40X).

FBs in the respiratory tract may be diagnosed by
endoscopy and the removal is commonly successful
(BARUSSI et al., 2020).

Findings of post-mortem examinations
carried out in fatal cases of FB inhalation in horses
include large amounts of free serohemorrhagic
fluid in the thoracic cavity, fibrinous pneumonia,
with multifocal adhesions between the parietal and
visceral pleura (BODECEK et al., 2011). We have
seen similar findings in our case, except for adhesions
between the pleurae. Additionally, we observed a
focally extensive area of cranioventral consolidation,
which is characteristic of bacterial origin/etiology,
that histologically was characterized by bacterial
bronchopneumonia with fibrin deposition and
necrosis (CASWELL & WILLIAMS, 2016).

In our case, the branch was in the right main
bronchus, similar to previous descriptions (BARUSSI
et al., 2020; BODECEK et al., 2011; FERRUCCI et
al., 2003; URQUHART et al., 1981). This probably
occurred due to the anatomical peculiarity of the equine
respiratory tract, which favors the FB entry directly
into the right side due to the right main bronchus
and trachea alignment, whereas the left bronchus is
slightly inclined (ROBINSON & FURLOW, 2006).

In horses, Streptococcus equi subsp.
zooepidemicus is a commensal bacterium of the upper
respiratory tract’s mucosa and the lower genital tract
(BARQUERO et al., 2010). Therefore, this bacterium
may cause opportunistic infections, secondary to
primary viral infections, following stressful events
or tissue damage (BIANCHI et al., 2020). However,
this bacterial agent has also been described as one of
the main causative agents of purulent infections in
horses and foals (GAEDE et al., 2010; BIANCHI et
al., 2020). In our report, we assume that the bacterial
infection occurred secondarily to the primary injury
caused by the FB, and worsened the respiratory
condition leading to death.

Severe pleural and pulmonary injuries
associated with exudative fluid accumulation may
explain the abnormalities reported in the complete
blood count. Leukopenia due to neutropenia is
commonly found in peracute or acute peritonitis
(MENDES et al., 2000). However, monocytosis
increases the leukocyte count, and leukopenia was
not seen in our case. Monocytosis is often associated
with acute and chronic injury (WALTON, 2013).
Additionally, the reddish pleural exudates, occurring
due to blood cell leakage, quickly consume the
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platelets after they enter the pleural cavity (RIZZI
et al., 2008). Hypoproteinemia is a common finding
in horses with acute hemoperitoneum (PUSTERLA
et al., 2005). That can explain the thrombocytopenia
and hypoproteinemia, respectively, of our case. We
suggest that those values may also be present in cases
of hemothorax, as observed in this case.

Finally, inhalation of pine branches in
horses is not commonly reported, but it must be
included in the differential diagnoses of pneumonia
in this species. In addition, attention should be taken
when allowing horses to graze in pasture areas where
Araucaria angustifolia occurs. Furthermore, in this
study, we observed the importance of early diagnosis
to avoid secondary complications and death.
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