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Abstract 
Pneumonic Pasteurellosis, also known as respiratory mannheimiosis, is the most common 

infection having wide prevalence in ruminants. The disease is caused by P. multocida, Gram 

negative, non-motile, non-spore forming, facultative anaerobic, small rods or coccobacilli 

commensal in upper respiratory tract and gastrointestinal tract. During the study period, total 

95 number of tissue samples were collected from slaughtered animals. Out of these, 30 swabs 

were collected in culture broth from suspected lungs samples. The tissue samples suspected for 

Pasteurellosis were collected in 10% NBF for fixation and then histopathological analysis was 

performed. Microscopic study revealed that the affected lungs were dominated by interstitial 

and alveolar oedema along with vascular thrombosis of capillaries and small blood vessels. 

And characteristic oat shape cells. The intestine and other visceral organs like liver, kidney and 

spleen showed moderate to severe haemorrhages. 7 samples were found positive for 

Pasteurella sp. expressing hyaD-hyaC gene with amplification at 1044 bp size. 
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Introduction 

Livestock plays an important role in economic status of a country. Cattle and buffaloes are 

being raised for milk, meat and leather and also as draught animals. The effective development 

of any livestock industry depends upon the prevention and control of diseases among the 

animals. Diseases in these animals cause heavy economic losses in milk, meat and wool 

industry. Bacterial and viral organisms and parasites play a significant role in diseases causing 

heavy morbidity and mortality as they are important etiological agents causing gastroenteritis 

in calves (Singh et al., 2000) [1].  

Respiratory tract infections are commonly observed in various species of domestic as well as 

in farm animals. However, among respiratory infections, Pneumonic Pasteurellosis, also 

known as respiratory mannheimiosis, is the most common infection having wide prevalence in 

ruminants. Pneumonic Pasteurellosis is an acute and often fatal epizootic disease of respiratory 

system of large ruminants (Blood et al., 1983; Jubb et al., 1985) [2, 3]. The disease is caused by 

P. multocida, Gram negative, non-motile, non-spore forming, facultative anaerobic, small rods 

or coccobacilli commensal in upper respiratory tract (URT) and gastrointestinal tract (Holt et 

al., 1994; Lopez, 2001; Quinn et al., 2002) [4, 5, 6]. It is most commonly observed in cattle and 

buffalo but also reported in sheep, horse and camel (Jubb et al., 1985) [3]. Goats are considered 

relatively resistant (Wijewardana et al., 1990) [7]. Prevalence of Pasteurellosis has been 

reported in all continents except Australia. The disease is characterized by an acute febrile 

course with severe fibrinous or fibrinopurulent bronchopneumonia, fibrinous pleurisy and 

septicaemia. Death may occur after few days of onset of clinical signs, those who survived 

acute infection may remain as chronically infected (Brogden et al., 1998; Lopez, 2001) [8, 5]. 

Physical or physiological stress are important for occurrence of disease which include adverse 

environmental and climatic conditions such as extremely bad weather, overcrowding, 

transportation, poor management or previous infection with mycoplasma, respiratory viruses, 

or some other pathogenic organisms. 

Some previous reports stated that P. multocida was associated with acute or chronic pneumonic 

lesions in human beings (Beyt et al. 1979; Klein & Cunha, 1997; Marinella, 2004) [9, 10, 11]. 
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Also, the other species i.e. P. dagmatis was associated with 

fatal peritonitis and septicaemia in human beings (Ashley et 

al., 2004) [12]. A slaughter house study helps in the assessment 

of the disease status of herds and also prevents distribution of 

the infected meat to human being (Mellau et al., 2010) [13]. 

Abattoir data contain valuable informations about the 

incidence and epidemiology of animal diseases (Jobre et al., 

1996; Chhabra and Singla, 2009) [14, 15]. The present study was 

performed to assess the incidence of Pasteurellosis in the 

slaughterhouse inspection during slaughtering.  

 

Materials and Method 

The present study was conducted during the period from 

March 2019 to February 2020. The Govt. slaughterhouse, 

Mizoram was regularly visited during the study period and the 

carcasses were examined for presence of any abnormal 

changes in the visceral organs. During the study period, total 

95 number of tissue samples were collected slaughtered 

animals after from slaughtering. Out of these, 30 swabs were 

collected in culture broth from suspected lungs samples. The 

tissue samples suspected for Pasteurellosis were collected in 

10% neutral buffered formalin (NBF) for fixation and then 

histopathological analysis was performed. After fixation the 

tissue were cut into 5mm thickness and washed in tape water 

for overnight. Then the tissues were processed through 

paraffin embedding technique. The sections were cut at 5µ in 

rotary microtome, then sections were stained with routine 

histological staining i.e. H & E. The stained slide was 

observed under light microscope and marked 

histopathological changes were recorded. The swabs from 

suspected lungs were also collected in broth culture for 

isolation of bacterial DNA which was used for molecular 

diagnosis (PCR). The primer used for PCR diagnosis is 

CAPA-FWD TGCCAAAATCGCAGTCAG, CAPA-REV 

TTGCCATCATTGTCAGTG (hyaD-hyaC gene of size 

1,044bp) (Townsend et al., 2001) [16]. 

 

DNA Isolation 

Swabs were collected from lungs suspected for Pasteurellosis, 

in broth culture and incubated at 35-37ºC overnight. Then 1 

ml of inoculated broth culture was transferred to 1.5 ml 

Eppendorf tubes and centrifuged at 8000 rpm/10 minutes. The 

supernatant was discarded without disturbing the pellet and 

the pellet was vortexed vigorously by addition of 1 ml of 

normal saline solution (NSS). The mixture was centrifuged at 

8000 rpm/5 minutes. The salt solution was discarded without 

disturbing the pellet followed by resuspension in 100 μl of 

nuclease free water (NFW) and the suspension was vortexed. 

The mixture was incubated on boiling water (100 ºC) for 10 

mins followed by immediate transfer to -20 ºC for 15 mins. 

The lysate was centrifuged at 8000 rpm/5 mins. and the 

supernatant was transferred to clean Eppendorf tubes for 

storage at -80 ºC. 

 

Polymerase chain reaction (PCR) protocol 

The PCR reaction was carried out with 12.5 µl of master 

mixture which contained 1.25 µl of 10X PCR buffers 

(Thermo Scientific, USA), 0.1 µl of Dream Taq DNA 

polymerase (5U/μl), 0.5 μl of each primer (10 pmol/μl), 0.3 μl 

of 10 mM dNTPs, 1 µl of template DNA and rest volume 

included Nuclease free water. Amplification was performed 

using a C1000 thermal cycler (BioRad, USA) with 95℃, 5 

minutes for initial denaturation, 95 ℃, 1 minute for 

denaturation, 54 ℃, 45 seconds for annealing, 72 ℃, 1 

minute for extension and 72 ℃, 5 minutes for final extension 

(30 cycles). The PCR amplicons were checked by 

electrophoresis on 1.5% low melting agarose gel and purified 

by gel extraction by using Qiaex II gel extraction kit (Qiagen, 

Germany) following manufacturers protocol. Then the PCR 

result was recorded. 

 

Results 

Gross lesions 

Grossly, the affected lungs were consolidated, haemorrhagic 

and the lesions were mostly observed in cranio-ventral parts 

(Fig. 1) but in severe cases infection were more extensive 

with involvement of diaphragmatic lobe. The consistency of 

affected lungs was firm and the cut surface usually revealed 

an irregular, variegated pattern of red, white and grey tissue 

due to haemorrhage and necrosis. In some cases, there was 

presence of pneumonic changes (Fig. 2) and in few pleurisy 

adhesion in lungs were observed. There was also presence of 

haemorrhages and congestion in visceral organs like liver, 

spleen and kidney. Haemorrhagic enteritis was also observed 

in few cases. 

 

 
 

Fig 1: Lungs showing severe congestion and hemorrhages 

predominantly in apical lobe 

 

 
 

Fig 2: Lungs showing areas of consolidation and red hepatisation 

 

Histopathology 

Microscopic study revealed that the affected lungs were 

dominated by interstitial and alveolar oedema along with 

vascular thrombosis of capillaries and small blood vessels. 

The lumen of bronchiole showed presence of fibrinous 

exudates, cellular debris along with hyperplasia of bronchiolar 

epithelial cells. Interlobular septa were thickened and the 

alveoli were filled with inflammatory cells like neutrophils 

and mononuclear cells (Fig. 3). Characteristic oat shape cells 

were also observed (Fig. 4). The intestine showed 

haemorrhagic enteritis i.e. haemorrhages with infiltration of 

mononuclear cells (Fig. 5). The other visceral organs like 

liver (Fig. 6), kidney (Fig. 7) and spleen (Fig. 8) showed 

moderate to severe haemorrhages. 

https://www.thepharmajournal.com/


 
 

~ 2457 ~ 

The Pharma Innovation Journal https://www.thepharmajournal.com 

 
 

Fig 3: Lungs showing hyperplasia of bronchiolar epithelium with 

congestion and hemorrhages and bronchiolar lumen containing 

fibrinous exudates with cellular debris (H & E, 400x) 
 

 
 

Fig 4: Lungs showing bronchopneumonia with presence of Oat 

shaped cell (H & E, 1000x) 

 

 
 

Fig 5: Intestine showing enteritis with hemorrhages and infiltration 

of mononuclear cells (H & E, 400x) 
 

 
 

Fig 6: Liver showing severe congestion and hemorrhages (H & E, 

200x) 

 
 

Fig 7: Kidney showing congestion, hemorrhages in intertubular 

capillaries (H & E, 200x) 

 

Molecular Detection 

Out of 30 swabs collected in culture broth from suspected 

lungs samples, 7 samples were found positive for Pasteurella 

sp. expressing hyaD-hyaC gene with amplification at 1044 bp 

size (Fig. 8). 

 

 
 

Fig 8: Spleen showing severe hemorrhages (H & E, 100x) 

 

 
 

Fig 9: 1.2% Agarose gel electrophoresis stained with Ethidium 

bromide showing 1044 bp hyaD-hyaC gene fragment of Pasteurella 

sp. in swab of lungs 
 

Discussion 

Pneumonic Pasteurellosis is an acute and often fatal epizootic 

disease of respiratory system of large ruminants (Blood et al., 

1983; Jubb et al., 1985) [2, 3]. The disease is caused by P. 

multocida, Gram negative, non-motile, non-spore forming, 

facultative anaerobic, small rods or coccobacilli commensal in 

upper respiratory tract (URT) and gastrointestinal tract (Holt 

et al., 1994; Lopez, 2001; Quinn et al., 2002) [4, 5, 6]. It is most 

commonly observed in cattle and buffalo but also reported in 

sheep, horse and camel (Jubb et al., 1985) [3]. Grossly, the 

lungs of Pasteurella infected cattle were consolidated, 

haemorrhagic and the lesions were mostly observed in cranio-

ventral parts but in severe cases infection were more 
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extensive with involvement of diaphragmatic lobe. There was 

also presence of haemorrhages and congestion in visceral 

organs like liver, spleen and kidney. Same type of lesions was 

previously observed (Doaust, 1989; Holt et al., 1994; Brennan 

et al., 1997) [17, 4, 18]. Microscopically, the affected lungs were 

dominated by interstitial and alveolar oedema along with 

vascular thrombosis of capillaries and small blood vessels. 

The lumen of bronchiole showed presence of fibrinous 

exudates, cellular debris along with hyperplasia of bronchiolar 

epithelial cells. Congestion and haemorrhages were also 

observed in the tissue section. Interlobular septa was 

thickened and the alveoli were filled with inflammatory cells 

like neutrophils and mononuclear cells. Characteristic oat 

shape cells were also observed. The intestine from these 

cattle’s showed haemorrhagic enteritis. Haemorrhages were 

also observed in liver, kidney and spleen. Same type of 

microscopic changes were reported by De Alwis, 1992; 

Andrews, 2004; Patrick, 2015 [19, 20, 21]. Out of 30 lungs swab 

collected from suspected cases 7 were positive for Pasteurella 

organisms which was confirmed by conventional PCR 

method. PCR detection was done by targeting the gene hyaD-

hyaC of size 1044 bp (Townsend et al., 2001) [16]. 

 

Conclusion 

Pneumonic Pasteurellosis is an acute and often fatal disease of 

respiratory system of large ruminants mainly cattle and 

buffalo. A slaughter house study helps in the assessment of 

the disease status of herds and also prevents distribution of the 

infected meat to human being. Abattoir data contain valuable 

informations about the incidence and epidemiology of animal 

diseases. During this study period, total 95 tissue samples and 

30 swabs were collected. Out of 30 swabs 7 swabs showed 

positive in molecular detection. Pasteurellosis in slaughtered 

animals were confirmed based on gross, microscopic and 

molecular tests.  

 

References 

1. Singh R, Chandra D, Rathore BS, Singh KP, Mehrotra, 

ML. Investigation of mortality in cattle and buffaloes 

with particular reference to hepatic schistosomiasis in 

cattle. Ind. J Vet. Pathol. 2000;24:8-11. 

2. Blood DC, Radostits OM, Henderson JA. Veterinary 

Medicine. Edn, 6, Balliere-Tindall, 1983, p 591. 

3. Jubb KVF, Kennedy PC, Palmer N. Pathology of 

Domestic Animals. Edn, 3, Academic Press, California. 

1985;2:488. 

4. Holt JG, Krieg NR, Sneath PH, Staley JT, Williams ST. 

Bergey’s Manual of Determinative Bacteriology, Edn, 9, 

Baltimore, Williams and Wilkins, 1994, pp. 196. 

5. Lopez A. Respiratory system, thoracic cavity and pleura. 

In: Thomson’s Special Veterinary Pathology, Edn, 3, Eds 

M. D. McGavin, W. W. Carlton & J. Zachary, Mosby-

Year Book Inc, 2001, pp. 125-195. 

6. Quinn PJ, Markey BK, Carter ME, Donnelly WJ, 

Leonard FC. Veterinary Microbiology and Microbial 

Disease, Blackwell Science, 2002, pp. 137−143. 

7. Wijewardana TG, Wilson CF, Gilmour NJ, Poxton IR. 

Production of mouse monoclonal antibodies to 

Pasteurella multocida type A and the immunological 

properties of a protective anti-lipopolysaccharide 

antibody. Journal of Medical Microbiology. 

1990;33:217–222. 

8. Brogden KA, Lehmkuhl HD, Cutlip RC. Pasteurella 

haemolytica complicated respiratory infections in sheep 

and goats. Veterinary Research. 1998;29:233−254. 

9. Beyt BE, Sondag J, Roosevelt TC, Bruce R. Human 

pulmonary Pasteurellosis. Journal of the American 

Medical Association. 1979;242:1647−1648. 

10. Klein NC, Cunha BA. Pasteurella multocida pneumonia. 

Seminars in Respiratory Infections. 1997;12:54−56. 

11. Marinella MD. Community-acquired pneumonia due to 

Pasteurella multocida. Respiratory Care. 

2004;49:1528−1529. 

12. Ashley BD, Noone M, Dwarakanath AD, Manlick H. 

Fatal Pasteurella dagmatis peritonitis and septicaemia in a 

patient with cirrhosis: A case report and review of the 

literature. Journal of Clinical Pathology. 

2004;57:210−212. 

13. Mellau LSB, Nonga HE, Karimuribo ED. A 

slaughterhouse survey of liver lesions in slaughtered 

cattle, sheep and goats at Arusha, Tanzania. Res. J. Vet. 

Sci. 2010;3(3):179-188. 

14. Jobre Y, Lobago F, Tiruneh R, Abebe G, Dorchies PH. 

Hydatidosis in three selected regions in Ethiopia: an 

assessment trial on its prevalence, economic and public 

health importance. Revue de Medecine Veterinaire 

(France). 1996;147:797-804. 

15. Chhabra MB, Singla LD. Food-borne parasitic zoonoses 

in India: Review of recent reports of human infections. J. 

Vet. Parasit. 2009;23(2):103-110. 

16. Townsend KM, John DB, Jing YC, Alan JF, Ben A. 

Genetic Organization of Pasteurella multocida cap Loci 

and Development of a Multiplex Capsular PCR Typing 

System. J. of Clinical Microbiol, 2001, 924–929. 

17. Doaust PY. Morphological study of Bacterial Pneumonia 

of feedlot. Veterinary journal of Physiology 

Pharmacology. 1989;74:2522-2529. 

18. Brennan ER, Corstvet ER, Paulson BD. Antibody 

response to Pasteurella haemolytica A1 and three of 

outer membrane proteins in serum, nasal secretions 

broncho alveolar lavage fluid from calves. Ame. J. of 

Vet. Res. 1997;59:727-732. 

19. De Alwis MCL. Haemorrhagic septicaemia-a general 

review. Br. Vet. J. 1992;148:99-112. 

20. Andrews AH. Shipping fever (Transit, Pasteurollosis). In: 

Andrews, A.H., Bledy, R.W., Boyd, H. and Eddy, R.G.C. 

Bovine Medicine, Disease and Husbandry of cattle, Edn, 

2, Blackwell Publishing, 2004, pp. 286-289. 

21. Patrick GH. Veterinary Diagnostic and Production 

Animal Medicine, College of Veterinary Medicine, Iowa 

State University, 2015. 

https://www.thepharmajournal.com/

