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spaces and interlobular septa, coupled with neutrophil 
infiltration and capillary leakage. As the disease rapidly 
evolves, extensive consolidation and pleural involvement 
may occur, compromising gas exchange and leading to the 
clinical signs of respiratory distress (Quinn et al., 2011; Kumar 
et al., 2014; Hussain et al., 2017). Opportunistic secondary 
bacteria, including Escherichia coli, significantly contribute 
to the advancement and increased severity of lung lesions 
(Mahendra et al., 2024). These organisms carry multiple 
virulence factors that promote colonization, tissue invasion, 
and toxin release, ultimately leading to inflammation and 
damage to the lungs (Wang et al., 2024). Present study was 
designed to evaluate the prevalence of bacterial fibrinous 
pneumonia in sheep including gross and histopathology of 
lungs and isolation of the causative bacterial agents.

In t r o d u c t i o n

Pneumonia is known to be a common disease of small 
ruminants and it significantly reduces growth, productivity 

and the wool quality. Pneumonia is more prevalent in young 
lambs and kids than adults, as maternal immunity declines 
after few days of birth (Mohamed and Abdelsalam, 2008; 
Samadipoor et al., 2024). Pneumonic Pasteurellosis is one 
of the most frequently encountered diseases which cause 
mild illness to severe respiratory distress. The condition is 
characterized by acute onset of high fever, yellow greenish 
mucoid nasal discharges, dyspnea accompanied by painful 
coughing, open mouth breathing and in severe cases 
extension of head and neck, congestion of nasal mucous 
membrane, sneezing, bilateral or unilateral lacrimation, 
lateral recumbency and death within 72 h (Walsh et al., 2016). 
Auscultation often reveals marked attenuation of lung sounds 
in cranioventral region due to fibrinous pleurisy (Scott, 
2010). Postmortem findings typically include enlarged lungs 
with black-bluish discoloration and areas of consolidation, 
fibrinous adhesions between lungs, pleura and thoracic wall 
(Amaravathi, 2014). 

Mannheimia haemolytica and Pasteurella multocida 
are normal inhabitants of upper respiratory tract but 
act as opportunistic pathogens under stress conditions 
such as overcrowding, sudden environmental changes, 
transportation stress, and defective management (Maxie, 
2015; Legesse et al., 2018). The pathogen produces leukotoxins 
and other virulence factors that damage the pulmonary 
epithelium and trigger an intense inflammatory response. 
This results in the exudation of fibrin into the alveolar 
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Ab s t r ac t
Fibrinous pneumonia is an acute, significant respiratory disease in sheep, characterized by inflammation and prominent deposition of 
fibrin in lung tissue, commonly associated with Mannheimia haemolytica, Pasteurella multocida and Escherichia coli. This article presents 
the incidence of fibrinous pneumonia including diagnosis, clinical presentation, gross lesions, histopathology and bacterial isolation. A 
total of 60 sheep that died during April 2025 to March 2026 were brought for postmortem examination to the Department of Veterinary 
Pathology of the College in Hyderabad. Pneumonia was recorded in 66.66% (40/60) cases, of which 43.33% (26/60) were fibrinous 
pneumonia. High prevalence (76.92%) of fibrinous pneumonia was observed in young lambs compared to adults (23.08%). Clinically 
affected sheep exhibited severe respiratory distress, coughing, mucoid discharges and crust formation around nostrils. Necropsy revealed 
extensive fibrin deposition over cranio-ventral lung lobes and pleura, pleural adhesions to the thoracic wall and accumulation of clear, 
watery yellow color fluid in the thoracic cavity. Histologically, alveoli were filled with fibrin, desquamation of bronchiolar epithelium, 
interstitial edema, fibrin deposition on pleura and in the interstitial space. Cultural examination of lung tissue revealed high prevalence 
of fibrinous pneumonia due to P. multocida (46.15%), followed by M. haemolytica (30.77%) and E. coli (23.08%).
Keywords: Bacterial isolation, Fibrinous pneumonia, Gross pathology, Histopathology, Sheep.
Ind J Vet Sci and Biotech (2026): 10.48165/ijvsbt.22.5.17
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Mat e r ia  l s a n d Me t h o d s   

Sample Collection and Preparation 
Present investigation was carried out in 60 sheep which were 
brought for postmortem examination to the Department 
of Veterinary Pathology, College of Veterinary Science, 
Rajendranagar, Hyderabad (India) during study period of one 
year from April 2025 to March 2026. Necropsy was performed 
according to standard protocol (King et al., 2014). Gross lesions 
were noted down. Lung samples were collected aseptically 
for bacterial studies. Samples were incubated in Tryptose 
soya broth at 37 °C for 24 h, then cultured on Blood agar, 
BHI agar, Mac Conkey agar and Eosin Methylene Blue agar 
for isolation of Pasteurella species and E. coli. Identification 
was done based on Gram staining and colony characteristics. 

Lung tissue samples of about 1 cubic centimeter were 
directly taken from different lesions by sterile scalpel and fixed 
with 10% of neutral buffered formalin for histopathological 
examination. The samples were dehydrated in ascending 
grades of ethanol, cleared by xylene, embedded in paraffin 
and blocks were made. Sections from blocks were cut at 5 µm 
by using rotary microtome, finally the samples were stained 
with hematoxylin and eosin (Luna, 1968). 

Re s u lts a n d Di s c u s s i o n 
Prevalence
In the current study, among the 60 sheep presented for 
postmortem examination, 40 sheep died due to pneumonia 
indicating the prevalence of 66.66%, and among which 26 
sheep showed fibrinous type of pneumonia which indicated 
the prevalence of 43.33%. The high occurrence of pneumonia 
observed in the current study suggests that respiratory 
diseases are one of the major causes of mortality in sheep 
under field conditions. Age-wise analysis revealed that 
among 26 sheep, 20 were lambs between 2 to 8 months 
of age group and 6 were adults > 1.5 years of age group 
which indicated the high prevalence (76.92%) of fibrinous 
pneumonia in lambs compared to adult sheep (23.08%)
(Table 1). Similar results were earlier reported by Scott (2011) 
and Sonawane et al. (2012). The increased susceptibility in 
lambs may be due to immature immunity, decline of maternal 
antibodies and inadequate pulmonary defense mechanisms, 
which predispose young animals to respiratory bacterial 
infections.  

Clinical Signs 
Affected sheep developed lethargy, anorexia and showed 
mucopurulent nasal discharges and respiratory signs over 
two days. The animals had pale mucous membranes, reduced 
mobility and showed severe respiratory distress before death. 
Clinical manifestations included hyperthermia, tachypnea, 
rapid deterioration and death within 48-72 h in severely 
affected animals. These features are hallmark of pneumonic 
pasteurellosis (Ekong et al., 2014; Alautaish et al., 2024).

Gross Pathology  
Necropsy revealed consolidated and firm cranioventral lung 
lobes (Fig. 1a) and fibrinous exudate on the pleural surface 
forming adhesions. Serosanguineous fluid was found on 
the cut section of lung. Affected lung tissue was firm due 
to red or grey hepatization. There was difficulty in cutting 
the affected part of lung due to accumulation of fibrin and 
consolidation. Hydrothorax was also evident (Fig. 1b). These 
lesions are considered characteristic features of fibrinous 
pleuropneumonia and are in agreement with the findings 
of Ekong et al. (2014) and Mahdi et al. (2022). Hydrothorax 
recorded in present study has similarly been documented 
in up to 90.3% of sheep dying from M. haemolytica infection 
in Pakistani field outbreaks. The accumulation of fluid within 
the thoracic cavity was mainly due to increased vascular 
permeability and impaired lymphatic drainage resulting 
from intense inflammatory reactions within pulmonary and 
pleural tissues (Hussain et al., 2017).   

Histopathology 
Histopathological examination of lung tissue revealed 
fibrin deposition into the alveoli (Fig. 2a), desquamation of 
bronchial epithelium and congestion of alveolar capillaries 
(Fig. 2b), thickened pleura with fibrin deposition and 
infiltration of inflammatory cells (Fig. 2c), and excessive 
fibrin deposition in the interstitial spaces replacing the 
alveolar parenchyma (Fig.2d). Bronchiectasis and flattening 
of bronchial epithelium were also noticed (Fig. 2e). Edema, 
emphysema, deposition of fibrin along with lymphocytes, 
macrophages, neutrophils was evident in interstitial space 
(Fig. 2f). The findings of fibrin deposition in alveoli and 
bronchioles, neutrophilic infiltration, pleural thickening, 
vascular congestion, and areas of emphysema, edema and 
bronchiectasis in present study are consistent with the 
descriptions made by multiple investigators (Kumar et al., 
2014; Mahdi et al., 2022; Samadipoor et al., 2024). 

Table 1: Prevalence of fibrinous pneumonia in sheep

Category Total no. of carcass examined No. of affected animals Prevalence (%)

All types of pneumonia 60 40 66.66

Fibrinous pneumonia 60 26 43.33

Age group Lambs (2-8 Months) 26 20 76.92

Adults (>1.5 years) 26 6 23.08
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Fig. 1(a-b): Gross lesions of fibrinous pneumonia in sheep. 1a) Fibrin deposition on lungs and cranio-ventral pulmonary consolidation in 
sheep with fibrinous pneumonia, 1b) Hydrothorax with straw colored fluid in thoracic cavity and adhesions between pleura & thoracic wall in 
sheep with fibrinous pneumonia.

Fig. 2(a-f): Histopathological lesions in lungs with fibrinous pneumonia in sheep. 2a) Intra-alveolar fibrin deposition in lung. H&E 100X. 2b) 
Lung section showing congestion of alveolar capillaries and desquamation of brochiolar epithelium. H&E 100X. 2c) Deposition of fibrin on pleura 
and infiltration of inflammatory cells. H&E 100X. 2d) Lung lesion showing fibrin in interstitium replacing the alveolar parenchyma. H&E 100X. 2e) 
Bronchiectasis and flattening of bronchial epithelium in lung section. H&E 100X. 2f) Lung section showing edema, emphysema, deposition of 
fibrin and inflammatory cells in interstitial space. H&E 100X. 
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2024). Current study showed that the occurrence of fibrinous 
pneumonia in sheep was high due to P. multocida. Similarly, 
Samadipoor et al. (2024) concluded P. multocida (28.57%) as 
the most frequent pathogen from pneumonic sheep lungs. 
The pathogenesis of fibrinous pneumonia depends on 
stressors which compromise mucociliary clearance, innate 
pulmonary defenses and permitting M. haemolytica or P. 
multocida to colonize on the lower respiratory tract (Hussain 
et al., 2017).

Fig. 4 (a-d): Isolation of various bacteria involved in fibrinous 
pneumonia of sheep.  4a) Non- hemolytic, small, glistening and mucoid 
colonies of P. multocida on 5% sheep blood agar. 4b) Pink colonies of 
M. hemolytica on Mac Conkey agar. 4c) Bipolar M. hemolytica on gram 
staining. 4d) Gray, lustrous, smooth and non- hemolytic colonies of P. 
multocida on BHI agar. 

Co n c lu s i o n 
Fibrinous pneumonia poses a considerable risk to sheep 
populations, given its rapid progression and potential to 
cause high mortality. This study illustrates the classical clinical 
signs and pathological aspects of the disease, reinforcing 
the importance of early diagnosis and comprehensive 
flock management. Microbiological investigations and 
pathogen isolation conducted revealed the presence of 
M. haemolytica, P. multocida and E. coli in lung tissue with 
fibrinous pneumonia. Continued research into pathogenesis, 
along with vigilant preventive efforts, is vital for optimal 
health outcomes in sheep. Fibrinous pneumonia can rapidly 
progress, leading to severe respiratory compromise and, if 
left untreated, increased mortality within the affected flocks. 
Early intervention with appropriate antimicrobial therapy and 
supportive care is critical to improve outcome and limit the 
spread among susceptible animals.    

Isolation and Identification of Bacteria 
From a total of 26 fibrinous pneumonic lung tissues,  
P. multocida, M. haemolytica and E. coli organisms were 
isolated from 12, 8 and 6 tissues, respectively, which indicated 
that the higher prevalence of fibrinous pneumonia was due 
to P. multocida (46.15%) followed by M. haemolytica (30.77%) 
and E.coli ( 23.08%)(Table 2).
Table 2: Prevalence of various types of bacteria isolated from fibrinous 
pneumonia of sheep

Bacterial organism No. of tissues Prevalence (%)

P. multocida 12 46.15

M. haemolytica 8 30.77

E. coli 6 23.08

Total isolates 26 100.0

E. coli growth produced a green metallic sheen on EMB 
agar (Fig. 3a) and Gram staining revealed pink bacilli under 
microscope (Fig. 3b). P. multocida formed non-haemolytic, 
small, glistening, mucoid colonies on 5% sheep blood agar 
(Fig. 4a) and with no growth on Mac Conkey agar. In contrast, 
M. haemolytica produced small pink colonies on Mac Conkey 
agar (Fig. 4b), smooth, greyish hemolytic colonies on 5% 
blood agar and Gram staining of these colonies revealed 
characteristic pink bipolar staining appearance (Fig. 4c). P. 
multocida formed small, gray, lustrous, smooth and non- 
hemolytic colonies on BHI agar (Fig. 4d). Biochemical tests 
showed that both were positive for catalase, oxidase, nitrate 
reduction, and fermented glucose, mannose, and sucrose, 
while urease was negative. M. haemolytica was indole 
negative, whereas P. multocida was indole positive but did 
not ferment lactose or maltose. The biochemical reactions 
observed in the present investigation corresponded with 
the standard diagnostic characteristics described by Quinn 
et al. (2011).

Fig. 3(a-b): Isolation of E. coli. 3a) Green metallic sheen of E. coli 
colonies on EMB agar. 3b) Gram staining of E. coli showing Gram 
negative bacilli.

The bacteriological findings of the present study 
indicated that P. multocida, M. haemolytica and E. coli were 
the primary isolates from fibrinous pneumonia which 
corroborated with the earlier investigations (Abdulkadir et al., 
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