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Histological alterations indicative of a respiratory syncytitial virus (RSV) infection were detected in 
the lung tissue of Mannheimia haemolytica-infected sheep in Al-Qassim Province, Kingdom of Saudi 
Arabia. Affected lungs showed prominent inflammatory alterations dominated by acute capillary con-
gestion and  extensive loss of airspaces due to massive cellular infiltration into the pulmonary alveoli. 
A number of multinucleated syncytial giant cells of variable size and shape were randomly scattered 
on the lung parenchyma. In addition, acute necrotizing bronchiolitis was also observed with some 
proliferative alterations and  presence of intracytoplasmic inclusion bodies in the bronchiolar epithe-
lium. The  histological evidence of a RSV infection in the lung tissue of Mannheimia haemolytica-
infected sheep described in the present report emphasizes the role of the virus in the pathogenesis of 
bacterial pneumonias in sheep.   
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Respiratory syncytial virus (RSV) is an 
RNA virus classified as a pneumovirus  
within the Paramyxoviridae family (McIn-
tosh & Chanock, 1990). The name of the 
virus was related to its characteristic cyto-
pathic effect in forming syncytial giant 
cells in the lung tissue of infected animals. 
The human strain of respiratory syncytial 
virus (HRSV) is a major cause of lower 
respiratory tract infections in infants and 
young children producing severe pneumo-
nia and brochiolitis (Tripp, 2004; Leung 
et al., 2005). Bovine and ovine forms of 

the virus were also recognized as impor-
tant respiratory pathogens and have been 
isolated from cattle and sheep with vari-
ous types of  upper and lower respiratory 
tract infections ranging from rhinitis, 
tracheitis, bronchitis, bronchiolitis  and  
mild bronchopneumonia (Trigo et al., 
1984; Evermann et al., 1985; Kovarcik, 
1999; Valarcher & Taylor, 2007; Bell, 
2008). However, primary invasions with 
RSV were frequently complicated by se-
rious secondary bacterial infections result-
ing in fatal or more severe bronchopneu-
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monia (Babiuk et al., 1988; Larsen, 2000; 
Mohamed & Abdelsalam, 2008). Al-
though RSV infection is of worldwide 
prevalence all over the continents, no re-
ports are currently available on its exis-
tence in farm animals in the Kingdom of 
Saudi Arabia or other states in the Gulf 
region. The present communication, hence, 
provides an initial histological evidence of 
the occurrence of RSV in pneumonic 
lungs of a local breed of sheep with acute 
respiratory disease.   

Six female Nagdi sheep of an average 
age of nine months were submitted for 
routine necropsy at the Veterinary Teach-
ing Hospital, Qassim University. The at-
tached clinical history indicated a sudden 
occurrence of an acute respiratory disease 
of a febrile nature in a sheep flock of 150 
animals kept in an open range pasture in a 
nearby location. More than 25% of the 
total sheep population were affected, par-
ticularly relatively young animals (6 to 9 
months of age). Twelve animals have al-
ready been found dead in pasture while 
the rest of  the sheep responded positively 
to extensive treatment with antibiotic 
(Terramycin/LA; injectable oxytetracyc-
line solution;  Pfizer). Only the above-
mentioned six sheep were brought to the 
University Veterinary Teaching Hospital 
for treatment. However, they were in a 
very critical condition and died on arrival.                                                                                                                                                             

Detailed post mortem examination was 
performed on the dead animals with a 
special emphasis on the respiratory sys-
tem. Representative samples of affected 
lung tissues were immediately fixed in 
10% buffered formalin solution for histo-
pathological  processing and staining with 
haematoxylin and eosin (H&E) by the 
paraffin wax method described by Ban-
croft & Gamble (2002). Bacteriological 
swabs from pneumonic lungs and tracheal 
effusions were initially cultured in blood 

agar and Mac Conkey agar plates. They 
were then  subcultured in brain-heart infu-
sion agar. Isolates of purified colonies 
were identified by standard methods (Bar-
row & Feltham, 1993). Further identifica-
tion was also obtained by the Vitek 2 au-
tomated identification system (Vitek  Bio-
Mérieux Inc., Durham, North Carolina). 

The necropsy findings of four animals 
were dominated by acute bronchopneu-
monia with cranioventral involvement of 
the apical lobes together with sizable por-
tions of the intermediate lobes of both  
lungs. The affected parts were dark red in 
colour, firm in consistency and partially 
covered with fibrinous strands. The cut 
surface was also firm and dark red in co-
lour. Appreciable amount of frothy fluid 
was oozing from the trachea and bronchi. 
The lungs of the other two animals were 
remarkably congested and oedematous 
with scattered foci of pneumonic consoli-
dations on the cardiac and anterior parts 
of the diaphragmatic lobe.    

The histopathological examination of 
affected lungs revealed acute inflammato-
ry reaction with prominent vascular altera-
tions manifested by severe capillary con-
gestion, thrombosis and scattered haemor-
rhages in the lung parenchyma and sub-
pleural spaces. These changes were ac-
companied by massive diffuse infiltration 
of neutrophils, lymphocytes and macro-
phages into the pulmonary alveoli result-
ing in extensive loss of air spaces. In addi-
tion, a number of multinucleated syncytial 
giant cells were randomly scattered on the 
lung parenchyma (Fig. 1). These were 
variable in size, almost  round or irregular 
in shape and contained several nuclei. 
Inflammatory changes were also present 
in the vicinity of bronchi and bronchioles 
which showed variable degrees of necrotic 
and cellular degenerations and desquama-
tion of the bronchial epithelium. Many of 
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the affected bronchioles were partially 
obliterated with cellular debris consisting 
of neutrophils, macrophages and desqua-
mated epithelium.  

Prominent hyperplasia of the bronchial  
and bronchiolar epithelium, particularly in 
the least affected areas  was also observed 
(Fig. 2). Eosinophilic intracytoplasmic in-
clusion bodies were also detected in the 
bronchiolar epithelium. They were spheri-
cal or oval in shape, purple in colour and 
surrounded by an empty hallo (Fig. 3).                            

 

Fig. 3. An intracytoplasmic inclusion body 
(arrow) in the bronchiolar epithelium  

H & E, bar = 20 µm. 

The histopathological alterations of 

the pneumonic sheep lungs in the present 
communication were similar to those pre-
viously reported for RSV infected sheep 
and cattle (Kimman et al., 1989; Bryson, 
1993; Ellis et al., 1996; Larsen et al., 
2001; Valarcher & Taylor, 2007). How-
ever, the results from bacteriological iso-
lations and identification indicated the 
presence of Mannheimia haemolytica  in 
all bacteriological swabs obtained from 
the infected lungs. The present findings  
therefore  provided a strong evidence of a  
concurrent or a previous exposure of she-
ep to some kind of a respiratory syncytial 
virus complicated by Mannheimia haemo-
lytica infection. The alleged virus is pro-
bably of an ovine origin  due to the fact 
that cattle populations are totally absent 
and not usually raised in this area. The 
histological evidence of the presence RSV 
in the lung tissue of Mannheimia haemo-
lytica-infected sheep supports the role of 
the virus in the pathogenesis of bacterial 
pneumonias in sheep.                                       
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Fig. 1. Infected lung of sheep showing acute 
bronchiolitis and loss of airspaces. Note the 
presence of multinucleated syncytial cells.  

H & E; bar = 200 µm. 

Fig. 2.  Hyperplasia of the bronchiolar  
epithelium. H & E; bar = 100 µm. 
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