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Abstract

Canine distemper is an uncommon disease in vaccinated domestic dogs, but presents high incidence in South
America due to the lack of widespread prevention measures. The purpose of this study is to describe histological lung
lesions in non-vaccinated puppies affected by canine distemper virus (CDV). The lungs of 4 non-vaccinated puppies ageing
2 to 5 months that showed respiratory signs for about 15 days were examined. Interstitial pneumonia was histologically
detected in one puppy, while the other 3 showed alveolar lesions such as edema, congestion and hemorrhage. To our
knowledge, there are no previous reports of pulmonary disease without interstitial pneumonia in puppies diseased by CDV.
The differences observed between puppies may relate to distinct passive immune states. Remarkably, characteristic
inclusion bodies of CDV were only detected in alveolar epithelial cells and macrophages of the puppy with interstitial

pneumonia.
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Introduction

Canine distemper (CD) is currently an uncommon
disease in vaccinated dogs, but remains as one the most
prevalent and widespread viral diseases of domestic dogs
in South America because of deficient vaccination in
several countries (1, 8). It is most common between 3-6
months of age, and pups with impaired passive immunity
are easily infected (3, 10). The development of
characteristic lesions of this disease has been said to be
strongly dependent on the immune status of affected dogs
(3, 5, 10). The occurrence of pneumonia is one of the main
features in dogs infected by CDV, typically interstitial
pneumonia (2, 3, 4,5, 6,7, 9, 10, 12). In the present study,
we describe the lung lesions of non-vaccinated puppies
ageing 2-5 months clinically, pathologically and
immunohistochemically diagnosed as affected by canine

distemper, and showing a history of at least 15 days of
respiratory progressive disease.

Material and methods

We studied 4 non-vaccinated puppies with clinical
diagnosis of canine distemper (CD) from Toledo,
Canelones, Uruguay (34°44°S / 56°05°W), between July-
August 2016, 3 of them mongrel (N° 1, 2, 4) and one
Border collie (N° 3) ageing 2 to 5 months. Two of the
mongrel puppies (cases 1 and 2) were kept by the same
owner but belonged to different litters. All of them
presented the typical clinical neurological signs of CD,
confirming CDV presence in central nervous system by
immunohistochemistry (data not shown). Case No. 3 died
spontaneously after the onset of neurological and
respiratory signs, while the remaining puppies were
euthanized upon request of the owners due to the
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progressive deterioration of their general condition. An
intravenous barbiturate overdose (100 mg/kg BW) was
implemented, according to a previously approved protocol
by IACUC of Facultad de Veterinaria, Universidad de la
Republica (CEUA FVET-UdelaR N° 320/16).

Main clinical signs in cases 1 and 3 were
respiratory dysfunction with nasal mucopurulent discharge,
depression, anorexia, and also neurological signs including
generalized seizures. In cases of 2 and 4 clinical signs were
characterized by bloody diarrhea, vomiting, depression and
anorexia, starting approximately 30 days before the onset
of neurological signs, consisting of myoclonus, seizures,
and in the case No. 4, accompanied of clinical signs of
encephalitis. The puppy No. 2 had respiratory signs
characterized by coughing and ocular discharge that started
5 days after the onset of the digestive signs. All animals
showed skin lesions characterized by nasal and plantar
hyperkeratosis.

At necropsy, the lungs and brain were fixed in a
10% buffered formalin solution, and routinely processed
for histopathological evaluation. Lung histological
examination of each puppy included multiple lobes of both
lungs.

Results

At necropsy, gross lesions of the lungs were
similar in all puppies. The lungs at handling were heavier
than expected, wet and failed to collapse when the thorax
was opened. Free fluid was detected in the thoracic
cavities. The surface of the lungs looked edematous and
with sparse foci of dark red areas with no defined pattern
(Fig. 1). On the cut surface, white foamy exudates was
observed in major bronchi.

Figure 1. Animal N° 2. Gross findings. The surface of the
lungs is edematous and the color is not uniform.

Histologically, the main lesions were similar in 3
of the puppies (1, 3 and 4), in which the characteristic
change was the presence of eosinophilic proteinaceous
fluid in the alveolar space, accompanied by congestion and
hemorrhage in the alveolar septs (Figs. 2 and 3). Although
desquamated alveolar and bronchiolar epithelial cells,
foamy cells and inflammatory cells were observed in
alveoli and bronchioles/bronchi, these changes were not
severe. Thickening of the alveolar septa with presence of
inflammatory cells was not characteristic, and the
infiltration of inflammatory cells with edematous changes
around bronchi and bronchioles were not progressive to the
respiratory alveoli. The pathological changes were similar
in all histological preparations examined. In case No. 2,
interstitial pneumonia was observed along with the other
above-mentioned changes. Although alveolar edema,
congestion and hemorrhage were also observed as in the
other three cases, the interstitial pneumonia was only
characteristic in puppy No. 2; the alveolar septa were
thickened with infiltration of inflammatory cells
(neutrophils, lymphocytes, plasma cells, mast cells and
histiocytic cells), and alveolar epithelial cells were
swollen. Desquamation was also observed in the alveolar
lumens (Figs. 4 and 5). The alveolar and bronchiolar
spaces were filled with many detached alveolar and
bronchial epithelial cells, neutrophils, macrophages,
lymphocytes, necrotic, foamy and multinucleated syncytial
cells along with cell debris. The eosinophilic

intracytoplasmic and intra-nuclear inclusion bodies within
the alveolar epithelial cells and macrophages characteristic
of CD were only observed in this case (Fig. 6). In addition,
infiltration of various inflammatory cells, fibroblasts and
edema were observed in the mucosa and submucosa of the
bronchioles and bronchi (Fig. 7). The histological changes
are summarized in Table 1.
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Figure 2. Animal N° 1. Histopathological findings.
Alveolar spaces are filled with eosinophilic proteinaceous
fluid accompanied with congestion and hemorrhage in the
alveolar septa (HE, 100x).

Brazilian Journal of Veterinary Pathology. www.bjvp.org.br . All rights reserved 2007.


http://bjvp.org.br/wp-content/uploads/2019/11/v12-n3-1.pdf
http://www.bjvp.org.br/

Feijoo, et al.; Lung lesions of non-vaccinated puppies affected by canine distemper virus. 85
Braz J Vet Pathol, 2019, 12(3), 83 — 87
DOI: 10.24070/bjvp.1983-0246.v12i3p83-87

o i 9

Figure 3. Histopatological findingé. Same as figure 2 at
higher magnification. Thickening of alveolar septa is not
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Figure 4. Animal N° 2. Histopatholo
Alveolar septa are thickened and with/by inflammatory
cells, and alveolar epithelial cells are swollen and

desquamate in the alveolar lumens (HE, 100x).
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Figure 5. Histopathological findings. Same as in figure 4
at higher magnification. Thickening of alveolar septa is
evident, as detached epithelial cells, macrophages and
giant cells in the alveolar spaces (HE, 400x).
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2. Histopathological findings.
Intranuclear inclusion bodies are present in desquamated
alveolar epithelial cells (arrows) (HE, 400x).
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Figure 6. Animal N°
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Figure 7. Animal N° 2. Histopathological findings. Edema
and inflammation can be observed in the mucosa and
submucosa of bronchi (bronchial cartilage on bottom right,
HE, 400x).

Discussion

The histological lung lesions reported here, in
non-vaccinated pups with previous clinical, pathological
and immunohistochemical diagnosis as affected by canine
distemper virus (CDV), confirmed in one case, the
previous information that the interstitial pneumonia is the
characteristic lung lesion of the dogs clinically affected by
CDV (2, 3, 4, 5, 6, 7, 10, 12). However, the edematous
changes in the alveoli with congestion and hemorrhage
were the main changes of the other three cases without
interstitial pneumonia. Remarkably, changes in the
bronchial branches did not progress in depth in the
parenchyma. In addition, changes of  the
bronchioles/bronchi were not characteristic of what
described for the disease (7, 10). To our knowledge, there
are no previous reports describing alveolar edematous
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changes without interstitial pneumonia in puppies infected
with CDV. There were no relevant differences in age and
clinical stage of respiratory disease among all examined
cases. For these reasons, it was difficult to clarify why lung
lesions were not similar in all cases. A possible
explanation would be differences in the immune status, as
it is well known that the development of the lesions is
highly dependent on the passive acquisition of maternal
immunoglobulins in pups infected with CDV (3, 5, 10).
Although the studied puppies came from the same
geographic area, another possible source of variation
would be the CDV strains involved. Major CDV lineages
identified worldwide are America 1 and 2, Asia 1 and 2,
Europe 1, Europe wildlife, Arctic-like, and South Africa

(14). It was reported that the most prevalent lineage in
South America is Europe 1, recently renamed as Europe
1/South America 1 (11), present in Uruguay and southern
Brazil (13). This lineage is distantly related to current
vaccine strains, and whether genetic differences in the
Brazilian strains of CDV might be responsible for the
distemper outbreaks in local vaccinated canine populations
in the region deserves further study (2, 11). There is a
strong suspicious that various strains of CDV are present
in South American countries (11). However, the possibility
of distinct lung lesions in our study due to the different
strains of CDV is low, because cases No. 1 and No. 2 were
kept by the same owner and the clinical signs in these pups
developed at the same time.

Table 1. Histopathological changes of puppies infected with canine distemper virus.

Case Age Alveoli Bronchi/bronchioles
No. (months) Edematous Congestion Thickening Cellular Interstitial Cellular
fluid in lumen and of alveolar elements inflammation elements in
hemorrhages septa in lumen and edema lumens
1 3 +++ +++ - + + +
2 2 ++ ++ +++ +++ +++ +++
3 5 +++ +++ + + - +++
4 4 +++ ++ - + - +
-; not observed, +; slight, ++; moderate, +++; severe
Inclusion bodies were detected only in the case Acknowledgements

showing interstitial pneumonia, and were not detected in
the other 3 pups. From this fact, we presume that the
inclusion bodies appear when lung lesions progress, and
there is a large viral load. The brains of the puppies
showed  non-suppurative  encephalomyelitis  with
demyelination, gliosis, cuffing and eosinophilic inclusion
bodies, with the canine distemper virus antigen being
positive at immunohistochemistry (unpublished data). It is
very interesting that the appearance of inclusion bodies
was different between organs. In a previous study one
hundred dogs affected with CDV were examined for the
distribution of inclusion bodies in various tissues, and in
most of them they were detected in the lungs (70 dogs),
followed by the brain (20 dogs) (7). Lungs seems to be
candidate tissue for the detection of these diagnostic
structures. On the other hand, inclusion bodies may often
persist in the nervous tissue even when they are no longer
detectable in other locations (3). The differences between
the brain and lungs may relate to the response of each
organ and/or the passive immune status of puppies.

In conclusion, alveolar edematous changes
without interstitial pneumonia should be considered as
histological lesions in puppies infected with CDV. Further
research would help to understand the occurrence of
different pathological features as related to the
lineages/strains of CDV involved, passive immune status
and genetic factors.
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