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Abstract

Bovine pneumonic pasteurellosis is an economically important 
disease of cattle mainly in feedlot industry; and is characterized 
clinically by acute bronchopneumonia with toxemia. The bacte-
ria have many virulence factors like capsule, fimbriae, endotoxin 
and leukotoxin. The disease is mostly associated with stress fac-
tors as the bacteria are commensals in the upper respiratory tract. 
The most common predisposing factors that expose cattle to bo-
vine pneumonic pasteurellosis are transportation, the presence of 
concurrent bacterial, viral and parasitic disease, overstocking, any 
mass veterinary and animal husbandry practices like mass vacci-
nation, prophylactic treatment, castration, docking, dehorning etc. 
Suddenly change of macro and micro climatic conditions, starva-
tion and water deprivation of cattle can also expose the cattle to 
pneumonic pasteurellosis. Because they are stress factors that re-
duce the immune status of animals; as the result the commensal 
organism becomes pathogenic to stressed cattle and cause bovine 
pneumonic pasteurellosis. Bovine pneumonic pasteurellosis can 
be diagnosed by considering the epidemiology, clinical signs and 
the necropsy findings. However, confirmatory diagnose of bovine 
pneumonic pasteurellosis is done by isolation and identification 
of the causative agent from clinical specimens. Bovine pneumonic 
pasteurellosis must be differentiated from CBPP; Infectious Bovine 
Rhinotrachitis (IBRT), lung worms that have almost similar clinical 
findings. Treatment of the disease is effective in the early stage of 
the disease by using different antimicrobial drugs. However, the 
bacteria have many antimicrobial resistance factors and resistant to 
many antimicrobial drugs. The disease can be prevented and con-
trolled by reducing stress factors, by improving management, by 
using antimicrobial drugs in their prophylactic treatment and using 
effective vaccines. But the presence of many serotypes and antimi-
crobial resistance factors of the organism make the disease difficult 
to prevent and control. So that reducing stress factors, performing 
qualitative antibiogram and using efficient vaccine which contains 
the major serotypes of Mannheimia haemolytica are crucial to con-
trol the disease.

Keywords: Bovine pneumonic pasteurellosis; Mannheimia hae-
molytica; Serotype; Stress; VirulenceIntroduction

Animal production has been considered as the main compo-
nent of agricultural development in most parts of sub-Saharan 
Africa. Ethiopia is known for its high livestock population, being 
the first in Africa and tenth in the world. The countries most 
recent estimates of its livestock population about 44.3 million 
heads of cattle, 23.6 million sheep and 23.3 million goats [1]. 
Despite the large number of livestock in Ethiopia the sector is 
characterized by low productivity and, hence, income derived 
from this sector of agriculture’s could not impart significant 
role in the development of the country’s economy. The low 
productivity is attributed to the low genetic potential of indig-

enous cattle, poor nutrition and reproductive performance, 
inadequate management, high disease incidence and parasite 
burden. These illnesses have a variety of effects on the produc-
tivity and fertility of herds, including losses from mortality and 
morbidity, weight loss, slowed growth and a decline in physical 
strength. 

Due to environmental factors such as high temperatures and 
humidity, topography that is sloppy and vulnerable to flooding, 
stress factors, and drought that are frequent in these areas, 
there are many livestock health issues in tropical areas. As a 
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result, there is a limited supply of feed and little vegetation cov-
erage; additionally, there is a lack of knowledge about animal 
health services [2]. According to [3], organized research that 
can clarify major animal health problems is a key issue for fur-
ther study of epidemiological study on the diseases of livestock. 
However, knowing the type and extent of the major health 
problems is very important for livestock owners, veterinar-
ians, and researchers and can assist in the development of herd 
health strategies and the selections of potential interventions.

Infections of the respiratory system are frequently seen in 
a variety of domestic and farming animal species. The most 
prevalent instance, with a high incidence in ruminant animals, 
is pneumonic pasteurellosis, also referred to as respiratory 
mannheimiosis. Bovine Respiratory Disease (BRD) is the illness 
that causes the greatest morbidity and mortality in calf popu-
lations. It is known that two members of the Pasteurellaceae 
family, Mannheimia haemolytica and Pasteurella multocida, 
function as opportunistic pathogens in the BRD complex [4]. It 
is commonly known that pneumonic pasteurellosis is the lead-
ing cause of death in feedlot animals, with the illness being the 
reason for about 30% of all cattle deaths globally. More than 
one billion dollars are lost annually in the beef cattle business 
in North America alone as a result of the disease, which has 
a significant global economic impact [5]. Additionally, a con-
siderable sum of money was lost virtually year for projects to 
improve farm management, animal husbandry, chemoprophy-
laxis, treatment, and vaccination. Therefore, the goals of this re-
view are to understand the causes, epidemiology, and methods 
of preventing and controlling bovine pneumonic pasteurollosis.

Bovine Pneumonic Pasteurollosis

Pneumonic pasteurellosis (locally called “Fura” and “Goror-
sa” in Afan Oromo) and is one of the most important economi-
cal diseases in cattle. It is a multi - factorial respiratory disease 
of cattle that mainly affects calves. Bovine pneumonic pasteu-
rellosis was first described in the United States in 1915 and in 
the United Kingdom in 1925. Bacteria belonging to the family 
Pasteurellaceae are involved. The bacteria are part of the nor-
mal microflora in the upper respiratory tract making the disease 
difficult to prevent [6].

Etiology

Mannheimia haemolytica biotype A, serotype 1 is considered 
to be the most common cause of the bovine pneumonic pas-
teurellosis. However, in some cases, other biotype strains have 
been isolated from cases of pneumonic pasteurellosis in cattle; 
that is why Pasteurella multocida is isolated in a few cases oc-
casionally. Other pathogens like viruses or mycoplasmas may 
act synergistically with Mannheimia haemolytica. Mannheimia 
haemolytica, serotype 1 is the bacterium which is the most fre-
quently isolated organism from the lungs of cattle with BRD; 
but Haemophilus somni is being increasingly recognized as an 
important pathogen in BRD; these bacteria are normal inhabit-
ants of the nasopharynx of cattle. However, when pulmonary 
abscessation occurs, generally in association with chronic pneu-
monia, Arcanobacterium pyogenes is frequently isolated [3].

Under normal conditions, M. haemolytica remains confined 
to the upper respiratory tract, in particular the tonsillar crypts, 
and are difficult to culture from healthy cattle. After stress or 
viral infection, the replication rate of M. haemolytica in the up-
per respiratory tract increases rapidly. The increased bacterial 
growth rate in the upper respiratory tract, followed by inhala-

tion and colonization of the lungs, may occur because of sup-
pression of the host's defense mechanism related to environ-
mental stressors or viral infections. It is during this log phase 
of growth of the organism in the lungs that virulence factors 
are elaborated by M. haemolytica, such as an exotoxin that has 
been referred to as leukotoxin. Haemophilus somni may invade 
the lung and cause pneumonia after damage to the respiratory 
defenses. This organism is capable of systemic  spread from 
the lung to the brain, myocardium, synovial, and pleural and 
pericardial surfaces; often, death can occur later in the feeding 
period (40–60 days after arrival) from involvement of these ad-
ditional organ systems [3].

 Classification of Mannheimia haemolytica Based on its Bio-
types and Serotypes

Organisms belonging to the bacterial family Pasteurellaceae 
are ubiquitously present in the respiratory, alimentary and re-
productive tracts of different avian, mammalian, reptilian, and 
likely amphibian hosts. 

Members of this family are small (0.2 - 2μm), Gram-negative, 
non-motile, facultatively anaerobic coccobacilli or rods. In ad-
dition they are, with few exceptions, fermentative and oxidase 
and catalase positive. Growth on artificial media is enhanced 
by the addition of serum or blood on which they appear after 
24 hours of incubation as round, grayish colonies of moderate 
size [7].

During the last two decades, the combination of 16S r - RNA 
sequencing and other molecular techniques [8], has led to sev-
eral new genera and over 58 formally recognized species and 25 
unnamed taxa within the family Pasteurellaceae [9]. The most 
substantial reclassification in relation to bovine diseases was 
the redesignation of organisms formerly known as Pasteurella 
haemolytica into the new genus Mannheimia, with Mannheimia 
haemolytica as the type species besides. Organisms previously 
identified as Pasteurella haemolytica have earlier been catego-
rized into 3 biotypes (sugar fermentation pattern of trehalose 
(T) and arabinose (A)), 12 biogroups (extended phenotyping in-
cluding fermentation patterns of sugars and glycosides), and 17 
serotypes (surface antigens) [10].

Despite this, strains formerly designated as Pasteurella hae-
molytica biotype T (fermenting trehalose) were redefined in 
1990 and are currently still referred to us Pasteurellatrehalosi 
[11]. Remarkably confusing, two of the most detailed studied 
serotypes of M. haemolytica sensu latu (s.l.), i.e. A1 and A6, do 
not ferment arabinose although the original affiliation (“A”) was 
based on this characteristic and this typing is currently still used 
in vaccination leaflets. Species specific allocation of M. haemo-
lytica [12] requires additional tests compared to the identifica-
tion of Pasteurella haemolytica [13], but routine laboratory di-
agnosis and many peer reviewed manuscripts still regard these 
two as synonyms. Mannheimia (unless otherwise specified, e.g. 
M. haemolytica serotype A1), or where M. haemolytica was 
used as synonym for Pasteurella haemolytica. Although for sev-
eral groups of Pasteurellaceae, host range and disease manifes-
tations are not constant, the host animal species is indicative 
for routine bacterial identification [14]. In spite of the molecular 
advances, morphology and restricted phenotyping are routinely 
used for primary identification of Pasteurellaceae. Mostly, the 
primary identification of M. haemolytica is based on the isola-
tion of round grayish colonies of moderate size with a small pro-
nounced surrounding zone of haemolysis after 24 hrs of aerobic 
incubation on sheep blood agar. M. haemolytica does not pro-
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duce indole and tolerates bile salts. P. multocida typically grows 
as mucoid confluent colonies, and in routine diagnostic bacte-
riology it is distinguished from M. haemolytica by production 
of indole from tryptophan, and by lack of haemolysis. A typical 
sweetish odour can be present ; whereas the habitat and the 
clinical relevance of M. haemolytica is predominantly restricted 
to ruminants, and more particularly cattle [7].

Historically, serotype A1 has been the predominant strain 
associated with pneumonic pasteurellosis but results of recent 
U.S survey reaffirmed that fact, including that serotype A1 ac-
counted for approximately 60% of the total isolates recovered 
from pneumonic bovine lungs, where as serotype A 6 was 
isolated from 26% and serotype A 2 from 7%. The remaining 
7% was composed of serotype A 9, A 11 or untypable strains 
bovine respiratory disease is multifactorial, involving environ-
mental factors and concurrent infections with viruses (infec-
tious bovine rhinotracheitis, bovine viral diarrhea [15]. The five 
current species in genus Mannheimia are Mannheimia haemo-
lytica, Mannheimia grannulomatis, Mannheimia glucosidal, 
Mannheimia gramulo and Mannheimia varigena [16]. 

Geographical Distribution

Pneumonic pasteurellosis epidemiology is a common disease 
of cattle in all over the world including Europe, North America 
and Asia etc. In Canada and the United States the disease oc-
curs most commonly in beef calves after weaning in the fall of 
the year and is the most important disease in cattle that has 
been recently introduced into feed lots. It also occurs in Africa 
including Ethiopia [17].

Occurrence

Pneumonic pasteurellosis is common in all farm animals in-
cluding domestic and wild species of mammals and birds. Pas-
teurella and Mannheimia have an extremely broad spectrum 
of animal hosts. Many apparently healthy mammals and birds 
can harbor Pasteurella and Mannheimia organisms in upper re-
spiratory tract and mouth; and according to the most accepted 
hypothesis, pasteurellosis is a disease of weakened animals that 
are subjected to stress and poor hygienic conditions. In animals 
with lowered resistance, Pasteurella/ Mannheimia harbored 
trachea and become pathogenic for their host [18].

Risk Factors

The disease occurs most commonly in young growing cattle 
from 6 months up to 2 years of age although all age groups are 
susceptible. While, the disease happens in young beef cattle 
soon after introduction to feedlot, it is uncommon in dairy 
herds, calves which originate from many different farms and 
mixed at the market are at high risk of infection. Beef calves 
may develop the disease before weaning if they are subjected 
to the stress of early snow storm in the late fall. The disease oc-
curs commonly in outbreaks 7 - 10 days after cattle have arrived 
in the feedlot following stressful transportations of calves which 
are not immune to the disease [20].

The Bruce country beef cattle project in Canada identified 
some of the epidemiological factors associated with mortality 
in cattle shipped from Western Canada to small feedlots over 
a period of 3 successive years. Mixing of calves from different 
sources at auction markets was associated with increased risk 
of fatal fibrinous pneumonia in calves moved to feedlots in 
Canada. The role of stress as an epidemiological determinant 
in shipping fever pneumonia. Transportation and handling to 

mimic stress followed by an aerosol infection by M .haemolytica 
did not result in significant lesion of pneumonia but did mark 
the animals susceptible to bovine herpes virus. The transpira-
tion and assembling of yearling in beef calves can result in an 
increase in the levels of plasma fibrinogen which is an induction 
of some stress. Deprivation of feed and water followed by con-
finement in unfamiliar surroundings also results in an increase 
in fibrinogen. The response of the animals was also dependent 
up on the previous environment and management applied to 
them before assembly and transportation. Experimentally, 
subjecting yearling bulls to a treated mill exercise makes them 
more susceptible to experimental pneumonia than bull which is 
not exercised [20].

The frequency of isolation of Pasteurella and Mannheimia 
spp. from the nasal passage of normal health unstressed calves 
is low but increases as the animals are moved to an auction 
market and then to a feedlot. The isolation rate of M. haemo-
lytica biotype A serotype 1 in the nasal cavity and trachea can 
be low in beef calves from a closed herd that is maintained on 
range pastures, and serum antibody levels are also low, over 
time but there may be an increase in the frequency of isola-
tion of the bacteria from healthy calves which were moved to 
pens held in low population densities and maintained under 
low stress conditions.

In some cases serotype 2 predominates while the calves are 
on the range pastures but serotype 1 predominates when the 
calves are in the feedlot and affected with pneumonia. There 
are relationships between the number of bacteria in the naso-
pharynx and the ambient temperature and humidity. In calves 
kept at a constant temperature of 160C (600F), the bacterial 
populations in the nasopharynx where at a minimum between 
65 and 75% of relative humidity but tended to rest at humidity 
outside the range. The possibility might be infection with sev-
eral different viruses and mycoplasmas that may predispose to 
pneumonic pasteurellosis [21].

Predisposing Factors

The multifactorial character of bovine pasteurellosis relates 
to predisposing factors of  viral infections and the different bac-
terial and parasitic agents are involved. Predisposing factors 
are severe climate change and stress due to overcrowding and 
transport which are typically found in feedlots and veal calf in-
dustry. Following transport, the disease is also known as “ship-
ping fever”. Generally speaking, both predisposing factors and 
concurrent viral, bacterial infections and parasitic diseases are 
capable of inducing impairment of pulmonary defenses which 
allow secondary infections mostly by opportunistic pathogenic 
of Pasteurellaceae [23].

Mode of Transmition

Transmission occurs by inhalation of infected droplets 
coughed up or exhaled by infected animals which may be clini-
cal cases or recovered carriers in which the infection persists 
in the upper respiratory tract. Mannheimia haemolytica and 
Pasteurella multocida are highly susceptible to environmental 
influences and it is unlikely mediated contagion is an important 
factor in the spread of disease. When conditions are optimum, 
particularly when cattle are closely confined in inadequately 
ventilated barns over crowded in trucks or trains or held lots, 
disease spread very quickly and affects a high proportion within 
48 hours [24].
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Pathogenesis

The pathogenesis of pneumonic pasteurellosis remained a 
subject of considerable speculation and controversy due to the 
complex nature of the disease and lack of consistency. Pneu-
monic pasteurellosis is a secondary bacterial complication of 
a previous infection of the respiratory system [25]. However, 
the sequential development of the pulmonary lesions is highly 
mediated by complex interactions between the naturally exist-
ing causative organism in the upper respiratory tract, the im-
munological status of the animal and the role of predisposing 
factors in the initiation of infection. In either situation, the dis-
ease is essentially triggered by sudden exposure to a stressful 
condition or by initial infection with certain respiratory viruses, 
mycoplasmas or bacteria. Stress or viral infection would eventu-
ally impair the local pulmonary defense mechanisms by causing 
deleterious effects on the ciliating cells and mucous coating of 
the trachea, bronchi and bronchioles. The causative bacteria 
from the nasopharynx will then reach the ventral bronchi, bron-
chioles and alveoli by gravitational drainage along the tracheal 
floor and there become deeply introduced into the lung tissue. 
Endotoxin produced by rapid growth and multiplication of the 
bacteria in infected lobules will cause extensive intravascular 
thrombosis of pulmonary veins, capillaries and lymphatics. 
These vascular disturbances eventually result in focal ischaemic 
necrosis of the pulmonary parenchyma accompanied by severe 
inflammatory reaction dominated by fibrinous exudates [26].

Virulence Factors of Mannheimia haemolytica: The viru-
lence factors of Mannheimia haemolytica include fimbriae, 
polysaccharide capsule, outer membrane proteins, endotoxin 
(lipopolysaccharide), and leukotoxin. The severity of lesions, 
depends on the rate and extent of bacterial proliferation and 
the amount of endotoxin released, which in turn depends on 
the virulence of the bacterial strain and the degree to which 
the defenses of the host are impaired. These factors are gener-
ally designated as virulence factors and constitute parts of the 
surface components of the bacterial cell and cellular products. 
Virulence factors are, in fact, capable of promoting adhesion, 
colonization and proliferation of the organism within the animal 
tissues. In other words, virulence factors are actively involved 
in conversion of the organism from commensals into pathogen. 
The roles of virulence factors in the pathogenicity of M. haemo-
lytica have been extensively investigated [27].

Bacterial Capsule

The cell capsule constitutes an important virulence factor 
which plays vital roles in the pathogenicity of pathogenic bacte-
ria and establishment of infection. The virulence mechanism of 
the cell capsule is mostly attributed to its ability to protect the 
invading organism against cellular and humoral defense mecha-
nisms of the host. The capsular materials of M. haemolytica and 
other Pasteurella species were identified as polysaccharide and 
are basic structures produced during the logarithmic phase of 
growth of the bacteria. Each serotype of M.haemolytica pro-
duces a characteristic polysaccharide capsule in order to avoid 
phagocytosis by macrophages and polymorphonuclear leuko-
cytes and to protect the organism against complement medi-
ated destruction of the outer membrane in serum. The capsular 
material of M. haemolytica can also interact with the pulmo-
nary surfactant and thereby facilitates the adhesion of the in-
vading organism to the respiratory tract epithelium of suscep-
tible animals [28].

Fimbriae

Fimbriae are smaller appendages present in the surface of 
many Gram negative bacteria. They are specific surface struc-
tures of the bacterial cell wall which permit or enhance ad-
herence to and colonization of the target epithelium of the 
susceptible animals. Fimbriae are present in various strains of 
Pasteurella and Mannheimia species. Two types of fimbriae 
have been detected in serotype 1 of M. haemolytica. One of 
them is large and rigid; measuring 12 nm in width and the other 
is smaller, flexible and measures only 5 nm. The large rigid fim-
briae are composed of 35 KDa subunits and proved to be highly 
immunogenic. The two types of fimbriae produced by M. hae-
molytica are both capable of enhancing mucosal attachment 
of the organism and colonization of the lower respiratory tract 
epithelium of cattle and sheep. Successful colonization will thus 
enable considerable increase in the number of bacteria seeded 
in the lung tissue beyond the level that normal lung capacity 
could efficiently resolve [29].

Endotoxin

Similarly to all other Gram negative bacteria, the cell wall of 
M. haemolytica contains a lipopolysaccharide (LPS) endotoxin. 
This endotoxin is one of the most important virulence factors 
involved in the pathogenesis of bovine pneumonic pasteurello-
sis. It has been shown that serotypes 2 and 8 of M. haemolytica 
possess a rough LPS while the other 14 serotypes have char-
acteristic smooth LPS.  Experimental evidence indicated that 
M. haemolytica endotoxin is directly toxic to endothelial cells 
and capable of altering leukocyte functions and causing lysis 
of blood platelets. Further subsequent investigations in calves 
also revealed a number of physiological effects of the purified 
LPS similar to those produced by chemical mediators such as 
thromboxane A2, prostaglandins, serotonin, cyclic adenosine 
monophosphate (cAMP) and cyclic guanosine monophosphate 
(cGMP). All these previously mentioned mediators were known 
to be responsible for the clinical signs associated with endotoxic 
shock [30].

Leukotoxin

The leukotoxin is a102 KDa protein secreted at the logarith-
mic phase of growth of the bacteria and also considered as a 
main weapon or virulence factor for M. haemolytica. In fact, 
the leukotoxin is pore forming cytolysin which can produce sev-
eral biological effects on leukocytes and blood platelets of ru-
minants. The most susceptible cells are bovine macrophages, 
neutrophils from most ruminant species. Lymphocytes and cul-
tured lymphoma cells of ruminants are also susceptible to leu-
kotoxin. At low concentration, leukotoxin impairs phagocytosis 
and lymphocyte proliferation while at higher concentration it 
has a cytotoxic effect resulting in cell death due to lysis. The 
lysis of cells is attributed to the formation of transmembrane 
pores in the target cell, and thereby allowing the movement of 
potassium, sodium and calcium ions through transmembrane 
gradients [31].

Leukotoxin also causes stimulation of polymorphonuclear 
leukocytes and activation of macrophages with consequent re-
lease of proinflammatory cytokines such as interleukin - 1 (IL 
- 1), interleukin - 8 (IL - 8), leukotrienes and tumour necrosis 
factor - α (TNF - α). Their action would further lead to the re-
lease of H2O2 which, in turn, is converted into hydroxyl radicals 
by alveolar endothelial cells. The free hydroxyl radicals cause 
considerable damage and necrosis of the pulmonary alveo-
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lar epithelium resulting in accumulation of oedema fluid and 
fibrin inside alveoli and interstitial spaces. The leukotoxin and 
enzymes released following cytolysis are both chemotactic for 
various types of inflammatory cells causing more damage to the 
lung tissue due to increased cell recruitment into the area. Fur-
thermore, M. haemolytica leukotoxin was found to induce “in 
vitro” morphological alterations in calves’ neutrophils similar 
to those produced by the viable infective organism during the 
natural course of the disease in the living animal. The effect of 
leukotoxin and O-sialoglycoproteins produced by M. haemolyti-
ca A1 on bovine platelets activation was results in bovine blood 
platelets adhesion was considerably enhanced by both bacteri-
al products. These two bacterial proteins could directly interact 
with bovine platelets to initiate platelet aggregation and fibrin 
formation in the alveolar tissue of the affected lungs [32].

Diagnosis

Clinical symptom 

Clinical signs of pneumonic respiratory bacterial in cattle  like 
depression and fever (104°F – 106°F (40°–41°C])), without any 
signs attributable to other body systems are the classic compo-
nents of a case definition for early cases of BRD. Serous to mu-
copurulent nasal discharge; moist cough; and a rapid, shallow 
respiratory rate.  Auscultation of the cranio ventral lung field 
reveals increased bronchial sounds, crackles, and wheezes. In 
severe cases, pleurisy may develop, characterized by an irregu-
lar breathing pattern and grunting on expiration. The animal 
will become unthrifty in appearance if the pneumonia becomes 
chronic, which is usually associated with formation of pulmo-
nary abscesses [33]. Acute toxemic bronchopneumonia is char-

acterized by moderate dyspnea, fever, and increased breathing 
sounds over ventral aspects of lungs. Moist crackles, coughing, 
pluritis, leucopenia and neutropenia are the main clinical signs 
and clinical pathology of bovine pneumonic pasteurellosis in 
severe cases. The disease usually develops in cattle within 10 
to 14 days after they have been stressed. Sudden deaths with-
out any previous warning signs may be seen in peracute form 
of the disease. Many calves are in the sign of an outbreak in 
which many claves are      obviously affected and some are in 
the incubation stages of the disease. Viewed from a distance 
affected cattle are usually depressed and the respirations are 
shallow and rapid. There is a weak protective cough which may 
become more pronounced and frequent if they are urged to 
walk. Animals which have been ill for a few days will appear 
gaunt in the abdomen because of anorexia. A mucopurulent 
nasal discharge, crusty nose and an ocular discharge are com-
mon. Although affected cattle are anorexia they may continue 
to drink maintenance amount of water which may be useful in 
mass medication of the water supplies. Mucopurulent nasal 
discharge, crusty nose and ocular discharge are common and 
apparently health cattle may have temperature of 40°C - 41°C. 
In the early stages, loud breath sounds (bronchial tones) are au-
dible over the anterior ventral parts of the lungs and as the dis-
ease progresses the breath sounds become launder and extend 
over a greater area and abnormal lung sounds like crackles and 
wheezes can be audible in few days; and rubs may be audible 
and in severe cases dyspnea is marked [34].

Clinical Pathology 

Necropsy 

In bovine pneumonic pasteurellosis, the post mortem on 
cranial ventral lobes of lungs that become ventral red; swollen 
and fibrinous pleural with epicardial effusions. There may be 
thickening of the interlobular septa and the lymph nodes that 
are found in the thoracic cavity are enlarged and hemorrhagic 
[35].

Field Diagnosis

Field diagnosis of bovine pneumonic pasteurellosis can be 
done based on the epidemiology, clinical signs and necropsy 
findings of the disease. In acute and toxemic form of the disease 
bronchopneumonia with a high fever and good response to 
treatment in bovine pneumonic pasteurellosis. Depression and 
anorexia are common in young  beef calves recently stressed by 
weaning or mixed in markets and shipped to feed lot. In field 
diagnosis of bovine pneumonic pasteurellosis, there are many 
viral and bacterial diseases of cattle that have similar clinical 
symptom. Some are Infections Bovine Rhinotrachitis (IBRT) and 
Contagious Bovine Pleuropneumonia (CBPP). But in infections 
bovine rhinotrachitis, there is rhinitis usually with discrete le-
sions in the nares, and no toxemia unless secondary bacterial 
pneumonia is present; and recovery usually occurs gradually 

Table 1: Hosts and diseases caused by different species of Mannheimia.
Species Host (s) Significance

M. haemolytica Cattle Pneumonia

M. haemolytica Sheep Pneumonia and septicemia mastitis

M. grannulomatis Cattle Panniculitis(lechiquarna)

M. grannulomatis Deer Bronchopneumonia and conjunctivitis

M. grannulomatis Hares Bronchopneumonia and conjunctivitis

M. grannulomatis Sheep Normal respiratory flora

M. ruminalis Cattle Normal ruminal flora

M. ruminalis Sheep Normal ruminal flora

M. varigena Pigs Septicemia, enteritis pneumonia

M. varigena Cattle Septicemia, pneumonia, mastitis

Table 2: Principal hosts and disease of the Pasteurella/ Mannheimia 
species in domestic animals.

Pasteurella/
Mannheimiaspp

Bio-
type

Host  
species

Disease

P. multocida A Cattle Occasional but severe mastitis

P. multocida A Sheep Pleuropneumonia mastitis

P. multocida A Pig Pneumonia

P. multocida A Poultry Fowl cholera

P. multocida B Cattle Epizootic haemorrhagic septicemia

P. multocida E Cattle Epizootic hemorrhagic septicemias

P. multocida E Buffalo Epizootic hemorrhagic septicemias

M. haemolytica A Cattle Pneumonia

M. haemolytica A Sheep Enzootic pneumonia

M. haemolytica A Lamb
Septicemia in lambs under 3 months 
of age

M .haemolytica T
Septicemia in lambs 5-12 months old

Sheep
Source: [19]

Source: [16]

Table 3: Risk factors involved in bovine pneumonic pasteurellosis.
Types of risk 

factors
Factors involved

Environment
High temperature, cold stress, fluctuations in temperature 

and dust

Management Weaning, shipping and crowding

Concurrent 
infectious

Viral infection(BHV-1, BRSV, PI-3 and BVDV)
Many bacterial diseases that cause respiratory diseases like 

Haemophilus somni
Parasitic diseases like lung worms

Source: [22]
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over 4 - 7days. Clinically Contagious Bovine Pleuro Pneumonia 
(CBPP) also resembles bovine pneumonic pasteurellosis but oc-
curs in plague form, and there is sever painful, toxemic pleu-
ropneumonia and the case fatality rate is high in the case of 
Contagious Bovine Pleuro Pneumonia (CBPP) [36]. 

Laboratory Diagnosis

In acute cases, the standard laboratory methods such as cul-
turing and phenotypic identification do not give rapid results. In 
recent years, genotypic methods especially nucleic acid based 
assay, allow the detection of microorganism and dramatically 
improving the sensitivity and decreasing the time required for 
bacterial identification [37]. A test of the drug - sensitivity of the 
bacteria should be carried out if possible as considerable varia-
tion in resistance to the standard. Drug resistance is emerging 
among field isolated of M. haemolytica and plasmid mediated 
drug resistance in a strain of the organism isolated from feedlot 
cattle is now known to occur differentiation between P. multo-
cida and M. haemolytica may also be of value in prognosis as 
infection with the latter is thought to cause a more severe dis-
ease. Confirmatory diagnosis of bovine pneumonic pasteurel-
losis can be done by isolation and identification of the causative 
agent [38].

Isolation and identification of Mannheimia haemolytica can 
be made on the basis of colony morphology, haemolysis on 
blood agar, Gram staining and biochemical tests. Biochemical 
characteristics of the isolates are determined by using catalase, 
oxidase, nitrate reduction, ONPG, H2S, ornithine decarboxylase, 
indole, urease, growth on MacConkey agar, VogesProskauer 
and fermentation of glucose, lactose, mannitol, raffinose, sa-
licine, trehalose, xylose and arabinose. The primary identifica-
tion of M. haemolytica is based on the isolation of round grayish 
colonies of moderate size with a small pronounced surrounding 
zone of haemolysis after 24 hrs of aerobic incubation on sheep 
blood agar. M. haemolytica does not produce indole and toler-
ates bile salts [39].

 The isolates which are found positive for the catalase, oxi-
dase, nitrate reduction, H2S tests which grow on MacConkey 
agar and ferment mannitol, xylose and are found negative for 
the ornithine decarboxylase, indole, urease and VogesPros-
kauer tests and don not ferment arabinose, glucose, lactose, 
raffinose, salicine, trehalose tests are identified as Mannheimia 
haemolytica. But P. multocida typically grows as mucoid conflu-
ent colonies on blood agar; and in routine diagnostic bacteriol-
ogy it is distinguished from M. haemolytica by production of in-
dole from tryptophan, and by lack of haemolysis on blood agar 
and does not grow on MacConkey agar and has typical sweetish 
colony odour on solid media [40].

Differential Diagnosis

Bovine pneumonic pasteurellosis must be differentiated 
from many bacterial, viral and parasitic respiratory diseases of 
cattle that have almost similar clinical sings. Some of them are 
Infectious Bovine Rhinotrachitis (IBRT) also called IBPV, CBPP 
and lung worm. Clinical findings of respiratory disease like IBRT 
are almost similar but abortion may be highly suggestive of 
IBRT (IBPV). The symptoms of IBPV in females are a thick white-
brown colored vulvular discharge, swollen, reddened vulva with 
small pus - filled pimple in the lining of the vulva and vagina, 
loss of desire to mate, excessive tail switching and frequent uri-
nation. Pustules and discharge are observed on the bull’s penis 
and prepuce. Since there is no definitive clinical diagnosis for 

IBRT (IBVV), laboratory confirmation of the virus is necessary 
in order to identify BHV-1 infection. Measurement of antibody 
in serum, plasma or milk helps us to know the past exposure of 
the cattle with BHV-1 [41].

Another parasitic disease of cattle that must be differentiat-
ed from bovine pneumonic pasteurellosis is pneumonia caused 
by lung worms. It can be differentiated as signs of pneumonia 
caused by lung worms are most frequently become apparent 
during the late summer and autumn. Infected calves start to 
cough, and usually have a rough hair coat and lower weaning 
weights. About 1 - 2% of infected calves may develop a hyper-
sensitivity reaction to the lung worms that may cause an acute 
respiratory problem or sudden death .Contagious bovine pleu-
ropneumonia is one of a mycoplasmal disease of cattle and 
which must be considered as differential diagnosis of bovine 
pneumonic pasteurellosis. In CBPP a typical respiratory disease 
develops with labored and painful breathing and the animal 
has abdominal type breathing with a respiratory rate of 50 to 
55 breaths/minute; and the affected cattle may "grunt" when 
breathing out. Some animals develop a shallow, dry and painful 
cough, particularly noticeable on exercise. Application of pres-
sure between the ribs is painful and resented by affected cattle 
[3]. 

Control and Prevention Measures

Antimicrobial Prophylaxis

The treatment of bovine pneumonic pasteurellosis are based 
on clinical examination.  About 85 – 90% of affected cattle will 
recover within 24 hours if treated with almost any of the com-
mon antimicrobials such as oxytetracycline, trimethoprim, sul-
fadoxine and sulfonamides. One treatment is usually adequate 
in most cases but severely affected cattle or those which relapse 
require treatment daily or even two to three times daily depen-
dent upon the drug used. To combat bovine pneumonic pasteu-
rellosis, application of antibiotics may be performed for either 
therapeutic, prophylactic, or metaphylactic purposes. Whereas 
curative therapy indicates the treatment of the individual ani-
mal in which the diagnosis is made, prophylactic administration 
is frequently performed in many countries to prevent shipping 
fever prior to transport into feedlots [42]. 

Management 

Satisfactory control of the disease will depend on successful 
integration of management and the use of biological and pro-
phylactic antimicrobials. It is unrealistic to depend only on vac-
cine, an antibiotic or single management technique to control 
the disease and successful control begins with adoption of good 
management techniques when the calves are still in range; the 
use of efficacious vaccine and care in handling and transporta-
tion of cattle. Because of the common occurrence of the disease 
at the time of shipment from range feedlot, much attention has 
to be given to reduce the incidence of disease at this time. This 
led to the development of the concept of preconditioning in 
North America. The object of preconditioning was to prepare 
the weaned calves for the feedlot environment by vaccinating 
them for all commonly anticipated disease before weaning and 
distributing all stressful procedures such as castration ,dehorn-
ing , branding ,deworming, over a period of time rather than 
concentrating these at the weaning time [43].

Vaccination

Prevention of bovine pneumonic pasteurellosis is based on 
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minimizing the predisposing factors and vaccination. Vaccines 
have been worldwide developed for M. haemolytica,P.multo-
cida and H. somni. Vaccination can reduce disease and improve 
production, but it should be stressed that protection against 
BRD is far from absolute. This is likely due to the complex multi-
factorial origin of the syndrome that include environmental fac-
tors like population density, housing conditions, climate chang-
es, stress, and a wide variety of etiological microorganisms like 
viruses, Pasteurellaceae and Mycoplasma spp. Vaccines are 
mostly focused on one or only a small number of serotypes and 
cross-protection does not always occur [44].

In Belgium, three vaccines for the prevention of bovine 
pneumonic pasteurellosis are available, although none of these 
offer protection against P. multocida or H. somni. The currently 
registered Belgian products include vaccines against M. hae-
molytica serotype “A1” alone, or in combination with serotype 
“A6” or with BRSV (bovine respiratory syncytial virus) and BPI3 
(bovine parainfluenza virus type 3). Despite the availability of 
vaccines against all three major bovine respiratory pathogens in 
the U.S.A., this practice remains far from routinely performed. 
As a consequence of this, and the ineffectiveness of vaccines 
because of the multifactorial nature of BRD, the current most 
effective control method for bovine pasteurellosis is antimicro-
bial therapy. Antimicrobial agents can be administered either 
alone or in combination with anti-inflammatory drugs, muco-
lytica, or pulmonary function sustaining drugs (e.g. atropine, di-
uretica). Manneheima and respiratory viral vaccines have been 
used extensively in attempt to control pneumonic pasteurel-
losis in cattle. High levels of naturally acquired antibody to M. 
haemolytica have been associated with protection against the 
disease. Calves which were naturally exposed to M. haemolyti-
ca or exposed by vaccination subcutaneously or intradermal to 
the like organisms developed same resistance to experimental 
challenge and developed antibodies to all surface antigens and 
cytotoxin [45].

Economic Importance

Manneheima haemolytica and Pasteurella multocida are 
known bacterial pathogens, which caused very severe respira-
tory diseases of cattle. The morbidity may reach 35%; the case 
fatality rate may range from 5 - 10% and the population mortal-
ity rate may vary from 0.75 - 1%. In United States, the annual 
loss due to this disease is estimated to be more than 25 million 
dollars. In addition to the death losses, the cost of treatment 
which includes the personnel involved in the detection and in 
actual treatment and the drugs used and the vaccine and loss 
of production following the illness which has been document-
ed. Because of compensatory regrowth in animals which have 
recovered, there may be no correlation between overage daily 
gains, feed conversion [46].

Conclusion and Recommendations

Bovine pneumonic pasteurellosis is an economically impor-
tant disease of cattle mainly in feedlot industry. It is character-
ized clinically by acute broncho pneumonia with toxemia. The 
peak incidence of the disease occurs very often within the first 
3 weeks after the arrival of the calves in feedlots. Stress fac-
tors have the greatest epidemiological determinant in the oc-
currence of the disease. However, it must be emphasized that 
bovine pneumonic pasteurellosis can be reproduced experi-
mentally without preceding infection with virus, and it is highly 
likely that naturally the disease can occur without concurrent 
viral infections. The disease can be diagnosed based on the 

epidemiology, clinical and necropsy of the disease which give 
the tentative diagnosis of the disease. Confirmatory diagno-
sis of the disease can be done by isolation and identification 
the agent from specimens. Bovine pneumonic pasteurellosis 
can be controlled and prevented by reducing the predisposing 
factors through improving management of animals, control-
ling many concurrent bacterial, viral and parasitic diseases of 
cattle. Bovine pneumonic pasteurellosis can be also controlled 
and prevented by administration of antimicrobial drugs at their 
prophylactic doses and by using efficient vaccine. However, the 
development of antimicrobial resistance factors and the pres-
ence of many serotypes make the disease difficult to prevent 
and control the disease in many countries of the world.

 ¾ In view of this conclusion the following recommenda-
tiSince bovine pneumonic pasteurellosis shows a good response 
for antimicrobial treatment in the early stage of the disease, 
early diagnosis and treatment of the disease is crucial to control 
the disease.

 ¾ As the bacteria have many antimicrobial resistance 
factors, it is advisable to do qualitative antibiogram to select 
the efficient antimicrobial drugs.

 ¾ It is advisable to use efficient vaccine by incorporating 
the major serotypes of the causative agent that are circulating 
in the area.

Finally, since satisfactory and economical control of the dis-
ease depends on successful integration use of management, an-
timicrobials and vaccine, so that they must be used scientifically 
to reduce the occurrence of the disease.ons were forwarded.
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