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 The aim of this study was to determine the prevalence of parainfluenza 3 (PI3) virus 
antigen through histopathological and immunohistochemical (IHC) methods in sheep lung 
samples collected from Erzurum province, Türkiye. Between August and November 2017, 1462 
sheep were dissected in the slaughterhouse and their lungs were examined macroscopically. In 
total, 100 of the lung samples with pneumonia were selected. Routine histopathological and IHC 
analyses of the collected lung tissues with pneumonia were performed. Pneumonia observed 
through macroscopical and histopathological examinations of the lung samples was classified as 
purulent-catarrhal bronchopneumonia (14.00%), fibrinous bronchopneumonia (23.00%), 
interstitial pneumonia (69.00%), granulomatous pneumonia (7.00%), verminous pneumonia 
(19.00%) and pulmonary adenomatosis (6.00%). Two or three types of pneumonia were 
observed in many of the same cases. The PI3 virus antigen positivity rate in the IHC analysis of 
sheep lung samples was 19.00%. In the IHC tracing, positivities were found mostly in the 
alveolar macrophages and cytoplasm of bronchial, bronchiolar and alveolar epithelial cells. As a 
result, the prevalence of PI3 virus in sheep in Erzurum province, Türkiye, was determined to be 
19.00% using KLN BVB IHC method.  

© 2023 Urmia University. All rights reserved. 
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Introduction 
 

Sheep pneumonia causes significant economic losses 
due to the degradation of conditions, low yields and 
secondary infections as well as deaths in animal breeding 
in Türkiye and throughout the world.1,2 In the occurrence 
of pneumonia, predisposing factors such as maintenance 
feeding errors, crowded housing, inappropriate ventilation, 
sudden climate change, hunger, secondary diseases, 
transport and stress along with disease-causing factors 
such as viruses, bacteria, chlamydia, fungi and parasites 
play a role.3,4 

The parainfluenza 3 (PI3) virus, which is among the 
viral agents of sheep pneumonia, is an important problem 
in terms of pneumonia agents in Türkiye ; but, it is also 
common throughout the world.2,5 The PI3 virus is found in 
the genus paramyxovirus in the paramyxoviridae family.6,7 
The virus is spread by tears, nasal secretions and saliva 
from infected animals as well as through transporting 
active animals, infected feed and barn materials.8 The main 
symptoms are high fever, nasal and eye discharges, 
increased respiratory rate and pain in the thoracic region.9 

 

 Diarrhea and significant weight loss have also been 
observed in some animals. It should be noted that, 
although PI3 virus infections being uncomplicated by 
secondary agents have no clinical symptoms, PI3 virus 
infections together with other viral and secondary bacterial 
infections can cause severe pneumonia and death. 10 

In the literature, no studies have been found regarding 
PI3 virus in sheep in Erzurum province, Türkiye, where 
the animal breeding is intense. In this study, sheep lung 
tissue samples taken in order to determine the presence 
and prevalence of PI3 virus antigen in sheep in Erzurum 
province, Türkiye, were examined using histopathological 
and immunohistochemical (IHC) methods. 
 
Materials and Methods 
 

The material of the study consisted of 100 lung 
specimens with pneumonia lesions. The sheep lung 
samples were placed in 10.00% formalin solution for 
histopathological examination and embedded in paraffin 
blocks in accordance with routine tissue follow-up 
procedures. Sections of 4.00 µm thickness from each block 
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were prepared and placed onto normal and adhesive 
slides. The preparations were stained with Hematoxylin 
and Eosin (H & E) and IHC methods and examined under a 
light microscope (Olympus, Tokyo, Japan).11 

 
Results 
 

Pneumonia was detected in 100 (6.83%) of the 1462 
sheep lung specimens being examined macroscopically.  

Macroscopically, the pneumonia lesions observed in 
the 100 lung specimens were evaluated and grouped as 
lobar (n = 12), lobular (n = 47), lobar + lobular (n = 4) and 
interstitial (n = 37) pneumonia according to their structure, 
location and characteristics. According to the localization 
and morphology of the lesions, bronchopneumonia 
(bronchopneumonia with fibrin, bronchopneumonia with 
purulent- catarrhal discharge and aspiration pneumonia) 
was classified as interstitial, granulomatous and verminous 
pneumonias and tumoral diseases (pulmonary adeno-
matosis). Of the sheep lungs examined, 23 (23.00%) had 
fibrin bronchopneumonia, 14 (14.00%) purulent-catarrhal 
bronchopneumonia, 69 (69.00%) interstitial pneumonia, 
seven (7.00%) granulomatous pneumonia and 19 (19.00%) 
verminous pneumonia and pulmonary adenomatosis was 
found in six (6.00%). From the lungs with pneumonia, 12 
cases of fibrinous bronchopneumonia and interstitial 
pneumonia, four cases of catarrhal bronchopneumonia 
and interstitial pneumonia, two cases of fibrinous 
bronchopneumonia and granulomatous pneumonia, three 
cases of catarrhal bronchopneumonia and interstitial 
pneumonia, one case of interstitial pneumonia and 
catarrhal bronchopneumonia and verminous pneumonia, 
17 cases of verminous pneumonia and interstitial 
pneumonia and two cases of granulomatous pneumonia 
and interstitial pneumonia were seen. 

In the macroscopical examination of interstitial 
pneumonia cases, the lungs were not collapsed and they 
were light-colored, bulging, spongy and elastic in 
consistency having emphysema (Fig. 1A). In the 
microscopical examination of interstitial pneumonia cases, 
intense mononuclear cell infiltrations in the inter-alveolar 
septum, thickening due to an increase in connective tissue 
and sometimes the emphysematous areas were observed. 
In some cases, the development of peribronchial, peri-
bronchiolar and perivascular lymphoid cell hyperplasia 
was quite prominent (Fig. 1B).  

Lung samples were stained by IHC method and 
positivity for the PI3 virus was detected in 19 (19.00%) of 
the 100 lung samples. It was noted that there was a high 
positivity rate in the lung samples of animals with 
interstitial pneumonia. Of the lung samples examined for 
PI3 virus antigen, intra-cytoplasmic positivity was found in 
type II alveolar epithelium (Fig. 2A), macrophage cell (Fig. 
2B), bronchiolar epithelial cell (Fig. 2C) and bronchial 
gland epithelial cell (Fig. 2D). 

 
 
 
 
 

  
 
 
 
 
 
 

 
 
 

 
 

Fig. 1. Interstitial pneumonia. A) Over the spongy and elastic 
lung, rib marks (arrows) and areas with emphysema 
(arrowheads) are obvious; B) Moderate thickening of the 
inter-alveolar septum in the lung (asterisks) and alveolar 
emphysema (formation and presence; arrows) can be seen. (H 
& E, bar = 100 μm). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig. 2. Parainfluenza 3 viırus antigen immunohistochemical (IHC) 
tracing. A) Intra-cytoplasmic positivity of type II alveolar 
epithelium (arrowheads); B) Intra-cytoplasmic positivity of 
macrophage cells (arrowheads); C) Intra-cytoplasmic positivity of 
bronchiolar epithelial cells (arrowheads); D) Intra-cytoplasmic 
positivity of bronchial gland epithelial cells (arrowheads), (IHC 
staining, bars = 20.00 μm).  

 
Discussion 
 

In the previous studies carried out in sheep and lamb, 
pneumonia rates varied from region to region at the rates 
of 50.30 - 66.40%,2 18.26 %,4 3.90%,12 and 4.40%.13 In this 
study, pneumonia was detected in 100 (6.83%) of the 
lungs of 1462 sheep slaughtered in the facilities of 
Erzurum, Türkiye. This rate is within the range of 
pneumonia reported in former studies; but, not those with 
very high rates.  

Interstitial pneumonia was reported at the rates of 
69.50% and 77.40% in sheep lung samples1,14 and 21.13% 
and 58.50% in lamb lungs.3,15 Also, Çomakli et al.,16 

reported IHC, immunofluorescence (IF) and enzyme-
linked immunosorbent assay antigen positivity as 48.33%, 
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50.83% and 29.90%, respectively. In the present study, 
interstitial pneumonia was the most common type of 
pneumonia in sheep, with a rate of 69.50%. As in the most 
of previous studies,1,3,14 the presence of interstitial 
pneumonia was found to be higher than other types of 
pneumonia. Although similar macroscopical and 
microscopical findings to other studies were observed in 
this study, syncytial giant cell formation was not seen.14-16 

Although PI3 virus, which is common all over the 
world,2,5,6 is seen at different rates in Türkiye, it is one of 
the most isolated viruses from respiratory tract 
infections.1,3,16,17 The presence and diagnosis of PI3 virus 
are possible through direct and indirect diagnostic 
methods.18 The PI3 virus infection has been frequently 
observed in studies and serological methods are used for 
its diagnosis. Polymerase chain reaction, immuno-
histochemistry and IF techniques, which are more 
sensitive diagnostic methods, should be used for the 
definitive diagnosis of infection. However, serological tests 
are easily performed in the laboratory and preferred 
because of their low cost.19,20 In this study, the presence of 
PI3 virus in sheep pneumonia was determined by 
immunohistochemistry and the histopathological findings 
of positive lung samples were reported. The presence of 
PI3 virus was found to be 19.00% being particularly high 
in pneumonia cases. The results of present study indicate 
that PI3 virus infection plays a very important role in the 
etiology of sheep pneumonia in Erzurum province, 
Türkiye. For this reason, it is recommended that 
preventive measures should be taken, especially in the 
Erzurum region in Türkiye and the fight against the 
disease should be advanced by informing private and 
public veterinarians. In addition, the data of this study will 
provide new information for the literature and serve as a 
reference for future scientific studies.  
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