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Abstract: Pneumonic pasteurellosis is one of the most economically important infectious diseases of ruminants
with a wide prevalence throughout the continents. The disease is characterized by an acute febrile course with
severe fibrinous or fibrinopurulent bronchopneumonia, fibrinous pleurisy and septicemia. Pasteurella
haemolytica is well established to be the major etiological agent of the disease although Pasteurella multocida
has also been involved in many acute outbreaks. Which are commensally resident in the upper respiratory tract
of healthy ruminants and are capable of causing infection in animals with compromised pulmonary defense
system. Hence, the disease is essentially triggered by physical or physiological stress created by adverse
environmental and climatic conditions such as extremely bad weather, poor management, overcrowding,
transportation or previous infection with respiratory viruses, mycoplasma or some other pathogenic organisms.
The ability of pathogenic bacteria to cause infection is also greatly influenced by certain endogenous factors
like endotoxin, leukotoxin, fimbriae and cell capsule, which can enhance the pathogenicity of the organism and
facilitate rapid invasion and destruction of target tissues of the susceptible host. The disease causes major
economic loss in the feedlot industry and young growing animals are more susceptible. The pathogenesis of
the disease is dependent on the complex interaction between the predisposing factors, immunological status
of the animal and the causative agent. The status of ruminant pneumonic pasteurellosis in Ethiopia is found
to be high and eleven of the 17 known serotypes of M.haemolytica, M.glucosida and B.trehalosi has been
isolated and identified in ovine.
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INTRODUCTION

Respiratory tract infections are a common
occurrence in various species of domestic and farm
animals. However, pneumonic pasteurellosis, also known

as respiratory mannheimiosis, is the most common

example with a wide prevalence in ruminant animals.
Mannheimia haemolytica, Bibersteinia trehallosi and
Pasteurella multocida were involved as an etiological
agent of the disease, which are commensally resident in
the upper respiratory tract of healthy ruminants and are
capable of causing infection in animals with compromised

pulmonary defense system [1]. Hence the disease is
essentially triggered by physical or physiological stress
created by adverse environmental and climatic conditions
such as extremely bad weather, poor management,
overcrowding, transportation or previous infection with
respiratory viruses, mycoplasma or some other
pathogenic organisms [2].

The disease, in its typical clinical form, is highly
infectious, often fatal and with very serious economic
impact in animal industry. It is well established that
pneumonic pasteurellosis is responsible for the largest
cause of mortality in feedlot animals in which the disease
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accounts for approximately 30% of the total cattle deaths
worldwide [3]. The catastrophic effect of the disease was
also evident in sheep and goat farming and remarkable
economic losses were also attributed to massive fatalities
in feedlot animals and acute field outbreaks. In addition,
substantial amount of money was further lost, almost
every year, in improving farm management, animal
husbandry and chemotherapeutic and vaccination
programs, due to death and loss of production following
illness [4].

Therefore, the objectives of this review paper are:

*  Tomake a review on the epidemiology of pneumonic
pasteurellosis in ruminants.

« To review on the pathogenesis and virulent
mechanism of pneumonic pasteurellosis in ruminants.

Literature Review on Ruminant Pneumonic
Pasteurellosis: Pneumonic pasteurellosis is a respiratory
disease of animals of multifactorial etiology with
Mannheimia haemolytica, Bibersteinia trehalosi and,
less commonly Pasteurella multocida or Haemophilu
somnus being some of the infectious agents involved.
The disease is characterized by an acute febrile course
with severe fibrinous or fibrinopurulent
bronchopneumonia, fibrinous pleurisy and septicemia [5].

Although some species cause primary disease,
many of the infections are secondary to other
infections or result from various environmental and
management stress. The role of stress in the natural
incidence of pneumonic pasteurellosiswas clearly
evident by the fact that the disease onset is mainly
associated with sudden exposure to stressful
situations created by adverse physical, environmental or
climatic conditions. The most common examples of these
include extremely hot or cold weather with high levels of
humidity, overcrowding in alimited space, poor
ventilation, bad management, rough handling, feed and
water shortage and distant transport or shipping [3, 6].
In fact, transport was the most commonly recognized
predisposing factor associated with field outbreaks in
cattle in which the name “shipping fever” was derived.
Other stressful situations such as excessive dust in
feedlots, high load of internal or external parasites and
mixing of animals from different sources were also
encountered [7, 8].

Pasteurella and Mannhemia species are generally
extracellular organisms that elicit many humoral immune
responses. It is associated with the assembly in to the
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feedlots of large groups of animals from diverse
geographic, nutritional and genetic backgrounds. The
disease is typically seen in feeder animals 7-10 days after
assembly in a feedlot. Morbidity can approach 35% and
case fatality ranges from 5-10 % [9].

Etiology of the Disease

Characteristics and Role the Etiological Agent:
Pasteurella and Mannheimia species measures 0.2pum -
2.0um in length. Pasteurella species are characterized by
bipolarity that is the staining of only the tips of cells is
demonstrable with polychrome stain (example giemsa
stain). The bacteria are Gram-negative, non-motile and
non- spore forming, facultative anaerobic, small rods or
coccobacilli [10].

It is now evident that M. haemolytica, which was
formerly known as P. haemolytica biotype A, is the
main causative agent of the disease although a
number of investigators still believe that P. multocida
is also involved [11]. However, the pathogenic role of
P. multocida was more evident in sheep in which it was
responsible for many serious outbreaks [12]. It is worth
mentioning that M. haemolytica and P.multocida are
commensally present as normal constituents of the nasal
and pharyngeal micro flora of healthy ruminants and are
all capable of causing infection when the body defense
mechanisms are impaired [13]. Both organisms were
frequently isolated from the nasopharynx and trachea of
sick animals and also from apparently healthy ones [14].

M. haemolytica has also been isolated in pure culture
from pneumonic lungs of acute untreated cases of
shipping fever in cattle [15] and from different cases of
enzootic pneumonia in sheep and goats [16]. The
organism was also recovered from similar cases of acute
fibrinous bronchopneumonia in goats [17].

The principal serotype associated with the disease
was M. haemolytica serotype Al although further
investigations have also indicated the significant role
of serotype A6 [18]. It has also been observed that
M. haemolytica Serotypel predominated in bovine
pneumonias while serotype 2 was mostly dominant in the
ovine and caprine disease [17]. Moreover, M. haemolytica
Serotype 7 was also reported to cause acute outbreaks in
sheep [5].0Other serotypes of M. haemolytica such as A6,
A9 and All were also proved highly pathogenic and
capable of causing severe infection characterized by acute
fibrinous pneumonia in sheep [19].

The involvement of M. haemolytica as a causative
agent of pneumonic pasteurellosis has long been
demonstrated by experimental inoculation of the organism
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in susceptible animals. In this respect, earlier experiments
by Carter [20] produced variable pneumonic lesions by
intravenous, intranasal or intratracheal inoculation of
M. haemolytica in cattle. However, clinical signs and
pathological lesions of acute pneumonic pasteurellosis
were also induced by endobronchial inoculation of the
organism in two-week old calves without stress or any
other predisposing factor [21]. Similar experiments have
also demonstrated the positive role of M. haemolytica as
a causative agent of pneumonic pasteurellosis in sheep in
which young lambs were more susceptible than adult
sheep to type A strain of P. haemolytica [11].
Experimental evidence has also confirmed the role of
M. haemolytica as a major etiological agent of pneumonic
pasteurellosis in goats and the clinical and pathological
manifestations of the disease were not apparently
different from those observed in sheep [22].

Taxonomy: The term pasteurellosis was used to designate
infections in domestic animals caused by Gram-negative
bacteria formerly grouped under the genus Pasteurela
with in the family pasteurellacea. Based on number of
characteristics including pathogenesity, antigenic nature
and biochemical activities, Pasteurella haemolytica can
be classified in to two biotypes, biotype A and biotype
T. Biotype A ferments arabinose while biotype T ferments
trehalose [23]. However, with more recent advancements
in molecular biology involving DNA hybridization studies
and rRNA sequencing, most of the formerly recognized
species were found to share a number of common features
and became the subject of intensive revision and
reclassification. In this respect, Pasteurella haemolytica
biotype A was allocated to a new genus and renamed
Mannheimia. This new genus now contains several
species including M. haemolytica, M. granulomatis, M.
glucosida, M. ruminalis and M. varigena [24]. On the
other hand, Pasteurella haemolytica biotype T was first
reclassified as B. trehalosi. However, this organism was
recently revised and removed to a new separate category
by the name of Bibersteinia trehalosi [25].

Based on extractable surface antigens, 17 serotypes
of M. haemolytica and B. trehalosi are recognized.
Serotype 3, 4, 10 and 15 are classified as B. trehalosi.
The remaining serotypes (serotype 1,2, 5,6,7,8,9, 12,13,
14, 14 and 16) are classified as mannheimia except
serotype 11, which varied from biotype A by
fermentation of cellobiose and salicin and is reclassified
as M. glucosida Serotypes of P.multocida have been
identified based on difference in capsular polysaccharides
and are designated as A, B, D, E and F [23].
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It is worth mentioning that M. haemolytica,
P. multocida and B. trehalosi constitute the most
important members of the family Pasteurellaceae that pose
serious hazards in livestock industry. Their presence is
mainly confined to ruminants with most adequately
characterized strains originating from cattle, sheep and
goats [14].

Pathogenesis
Geographical Distribution and Occurrence: Distribution
and occurrence of pneumonic pasteurellosis in ruminants
is wide spread and occur in tropical and subtropical
climates as well as in the temperate countries [7].
Outbreaks, however, occur sporadically and unpredictable
[3].

The prevalence of pneumonic pasteurellosis with in
a flock or herd varies year to year. This may be due to
rising and falling of immunity to the predisposing viral
infections and to Pasteurella and mannheimia species
itself [7]. Prevalence is reported to be variable based upon
both geography and season. For example, in USA death
losses due to mannheimiosis were observed to have
increased between 1994 and 1999 with an average
incidence rate of 1.42% [26]. M. haemollytica being
commensal in the nasopharynx of ruminants, is an
opportunistic pathogen which has frequently been
isolated from 95% of tonsils and 65% of nasopharyngeal
swaps of healthy animals in which approximately 65% of
the tonsilar and 6% of nasopharyngeal isolates were
biotype T, but most isolates from nasopharynx were
biotype A [27].

Morbidity and Mortality: The morbidity may reach 35%,
the case- fatality rate my range from 5-10% and the
population mortality rate may vary from 0.75-1%.
However, the morbidity and mortality rate may not be
reliable because of wide variation in the method to
calculate disease incidence and prevalence [1].

In the months of February and March 2002, an
outbreak of a contagious acute respiratory disease of
sheep and goats occurred in Milae District of Afar
Region, Ethiopia. In which more than 30, 000 animals were
at risk. Out of a total of 722 sheep and 750 goats from four
flocks, the morbidity rate was 57% and 53% and the
mortality rate was 22% and 32% in sheep and goats,
respectively. The case fatality rate had reached 38% in the
sheep population and 59% in the goat population [28].

The peak incidence of the disease occurs within first
three weeks after arrival of the calves, lamps and kids in
the feedlot and also on the pasture due to extreme stress.
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In order to make valid assessment of morbidity and
mortality rates, it is imperative that case definitions are
stated clearly, the population at risk is precisely measured
and the period of observation is stated or incorporated in
to the rate [29].

Risk Factors

Animal Risk Factor: The disease occurs most commonly
in young growing animals from six months to two years of
age but all age groups are susceptible. Calves, lambs and
kids those are non-immune to M. haemolytica are
considered to be more susceptible to the disease than
calves, lamps and kids that have serum neutralizing
antibodies to the organism and its cytotoxin. Animals that
are recovered from the experimental disease are resistant
to naturally occurring disease. The disease occurs
commonly in outbreaks 7-10 days after arrived in the
feedlot following stressful transportation or on the range
due to other stress factors. This forms a major part of the
‘shipping fever’ complex, which is a major hazard in the
practice of rearing beef cattle on range country and then
transporting them long distance to other centers for
growing and finishing [12].

Environmental and Management Risk Factors: The
mixing of cattle from different sources is an important risk
factor. The mixing of animals from different sources
markets was associated with an increased risk of fatal
fibrous pneumonia in young moved to feed lots shortly
after sale. The effect of transportation and assembling of
young result an increased in the level of plasma
fibrinogen, which is an indication of some stress.
Deprivation of feed and water followed by confinement in
unfamiliar surroundings also results an increased
fibrinogen. The response of the animals was dependent
up on the previous environmental management applied to
them before assembly and transportation. Confinement in
drafty or humid and poorly ventilated barns, exposure to
inclement weather, transport and deprivation from water
is commonly followed by outbreaks of diseases [11].

Pathogen Risk Factor: The frequency of isolation of
Pasteurella and Mannheimia species from the nasal
passage of normal healthy unstressed animal is low but
increase as the animal are moved to the market and then
to feedlots. The main virulence factors that have been
identified in the strains of M. haemollytica include
fimbriae, that may enhance colonization of URT and a
capsule that inhibits complement mediated destruction
of the organisms in serum [7]. Furthermore, the bacteria
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possess lipopolysaccharides which is toxic to
endothelium and alters leukocyte function and a
leukotoxin which is a pore forming cytolysin that affects
leukocyte and platelets function where present at low

concentration and cause cytolysis at high concentration

[1].

Immune Mechanism: Calves, lambs and kids that have
recovered from experimental disease are resistant to
naturally occurring disease. Numerous M. haemolytica
antigens may stimulate the immune response and animals
become resistant to the disease. These antigens include
capsular polysaccharides, Leukotoxin and surface
antigens, including iron regulated proteins, serotype
specific outer membrane protein and several other
antigens that are less well defined [1, 14].Aerosol
exposure of animals to viable M.haemolytica elicits a
protective immune response characterized by enhanced
clearance of the organism from the lung and by protection
against fibrous pneumonia, it is possible that the presence
of pre-existing antibodies to leukotoxins in the lung may
provide immunity by phagocytic leukocytes from the
leukotoxin and by promoting phagocytosis and
intracellular killing of the organism. Animals exposed to
live organisms produce antibodies to both surface
antigens and cytotoxins, whereas exposure to the killed
vaccine results in the production of antibodies primarily
to cell surface antigens [30].

Method of Transmission: Transmission of pasteurellosis
probably occurs by the inhalation of infected droplets
coughed up or exhaled by the infected animal, which may
be clinical case or recovered carriers in which the infection
persists in the upper respiratory tract. M. haemolytica and
P.multocida that mediate contagion is an important factor
in the spread of the disease [1].

Pathogenesis and Virulence Factor: The pathogenesis of
pneumonic pasteurellosis remained a subject of
considerable controversy due to the complex nature of the
disease and the lack of consistency of the results
obtained by experimental approach. In earlier literature,
Yates [31] reviewed several findings of field workers and
researchers who demonstrated that M. haemolytica
cannot act alone as the causative pathogen of the disease
in the absence of a well-defined predisposing factor.
Failure of induction of the disease by direct inoculation of
the organism in healthy animals was attributed to the
rapid clearance of the bacteria by pulmonary defense
mechanisms [32].
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On the other hand, clinical signs of acute pneumonic
pasteurellosis ~ were  successfully  induced by
intratracheal or endobronchial inoculation of a pure
culture of M. haemolytica in cattle [33], sheep [34] and
goats [35] without the involvement of any predisposing
factor. Many other authors also believe that pneumonic
pasteurellosis is a secondary bacterial complication of a
previous viral infection of the respiratory system.
However, the sequential development of the pulmonary
lesions is highly mediated by complex interactions
between the naturally existing causative organisms in the
upper respiratory tract, the immunological status of the
animal and the role of predisposing factors in the initiation
of infection infection [20].

The majority of M. haemolytica infections are mostly
endogenous, caused by the normally resident bacteria on
the upper respiratory tract, although exogenous infections
can also occur by direct contact with sick animals or
through infected aerosols. In either situation, the disease
is essentially triggered by sudden exposure to a stressful
condition or by initial infection with certain respiratory
viruses (example para-influenza-3 virus), mycoplasma or
other bacteria. Stress and/or viral infection would
the
mechanisms by causing deleterious effects on the ciliating
cells and mucous coating of the trachea, bronchi and
bronchioles [1]. The causative bacteria from the
nasopharynx will then reach the ventral bronchi,
bronchioles and alveoli by gravitational drainage along
the tracheal floor and thereby become deeply introduced
in to the lung tissue [29].

Endotoxins 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 ischemic necrosis of the
pulmonary parenchyma accompanied by
inflammatory reaction dominated by fibrinous exudates
[29, 36, 37]. Formation of antigen-antibody complexes may
also contribute to the vascular permeability and
chemotaxis of neutrophils with the subsequent release of
lysozyme. The severity of lesions, however, depends on
the rate and extent of bacterial strain and the degree to
which the defenses of the host are impaired [30, 38].

It is also established that the ability of pathogenic
bacteria to cause infection is greatly influenced by certain

eventually impaired local pulmonary defense

severe

endogenous factors which can enhance the pathogenicity
of the organism and facilitate rapid invasion and
destruction of target tissues of the susceptible host.
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These factors are generally 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 commensal
in to pathogen [11, 39]. The role of virulence factors in the
pathogenicity of M.haemolytica has been extensively
investigated [27, 39] and the following paragraphs provide
a brief account on this respect.

Cell Capsule: The cell capsule constitutes an important
virulence factor which plays the
pathogenicity of pathogenic bacteria and establishment
of infection.

vital roles in
The virulence mechanism of the cell
capsule is mostly attributed to its ability to protect the
invading organism against
defense mechanisms of the host. The capsular materials
of M. haemolytica and other Pasteurella species were

cellular and humoral

identified as polysaccharide basic structures. Each
serotype of M. haemolytica produces a characteristic
polysaccharide capsule in order to avoid phagocytosis by
macrophages and polymorphonuclear leukocytes and to
protect the organism against complement-mediated
destruction of the outer membrane in serum [40]. The
capsular material of M. haemolytica can also interact with
the pulmonary surfactant and there by facilitates the
adhesion of the invading organism to the respiratory tract
epithelium of susceptible animals [41].

Fimbriae: Fimbriae are smaller appendages present in the
surface of many Gram-negative bacteria. They are specific
surface structures of the bacterial cell wall which permit or
enhance adherence 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[42]. 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 fimbriae are
proved to be highly immunogenic. The two types of
fimbriae produced by M. haemolytica 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 [39].
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Endotoxin: Similarly, to all other Gram-negative bacteria,
the cell wall of M. haemolytica contains a LPS endotoxin.
This endotoxin is one of the most important virulence
factors involved in the pathogenesis of pneumonic
pasteurellosis. It has been shown that serotypes 2 and 8
of M. haemolytica possess a rough LPS while the other
serotypes have characteristic smooth LPS [43].
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 [44].

Leukotoxin: It has also been shown that M. haemolytica
produces a soluble heat labile exotoxin known as
leukotoxin because of its high specificity for leukocytes
of ruminants [45, 46]The leukotoxin is considered as a
main weapon or virulence factor for M. haemolytica [27].
In fact, the leukotoxin is preforming cytolysin which can
produce several biological effects on leukocytes and
blood platelets of ruminants. The most susceptible cells
are bovine macrophages, neutrophils from most ruminant
species, lymphocytes and cultured lymphoma cells. 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
[47]. 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 [48].

Leukotoxin also causes stimulation of
polymorphonuclear leukocytes and activation of
macrophages with consequent release of prone

proinflammatory cytokines such as interleukin-1 (IL-1),
interleukin-8 (IL-8), leukotrienes and tumour necrosis
factor (TNF). This action would further lead to the release
of H,0, which in turn is converted in to hydroxyl radicals
by alveolar endothelial cells. The free hydroxyl radicals
of the
pulmonary alveolar epithelium resulting in accumulation
of oedema fluid and fibrin inside alveoli and interstitial
spaces [14, 29]. The leukotoxin and enzymes released
following cytolysis are both chemotactic for various

cause considerable damage and necrosis

types of inflammatory cells causing more damage to the
lung tissue due to increased cell recruitment into the area
[27].

Other Virulence Factors: In addition to the previously
mentioned factors, the pathogenicity of M. haemolytica
was also found to be influenced by many other intrinsic
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components that may serve as virulence factors. Examples
of these include an iron-regulated outer membrane
protein, toxic outer membrane protein and some
enzymes that the
pathogenesis of the disease [11, 14]. The critical need for
iron as an absolute growth requirement for various types
of microorganisms including pathogenic bacteria has long
been recognized. However, the amount of free iron in the

extracellular are involved in

living body which might be readily available for the
invading bacteria is extremely small under normal
circumstances [49].

Status of Ruminant Pneumonic Pasteurellosis in
Ethiopia: In Ethiopia the prevalence of pneumonic
pasteurellosis in ruminants is found to be high and
eleven of the 17 known serotypes of M. haemolytica,
M. glucosida and B. trehalosi has so far been isolated
and identified in ovine in central, northeastern and
southeastern high lands of the country [50- 53] as
indicated in (Table 1). In Milae Districts of Afar
region from an outbreak in 2000 in sheep and goat
M. Haemolytica biotype T was isolated from nasal swabs
and lung and pleural fluid. In a study undertaken in calves
with clinical signs of respiratory disease in the same area
M.haemolytica and P.Multocida isolates were obtained
from nasal and transtracheal swabs[28]. M. haemolytica
serotype A1 and A2 are the most common in the country.
However, no remarkable studies have been done to know
the prevalence and the actual organisms involved in
pneumonic pasteurellosis of cattle [54].

Pneumonic pasteurellosis is common in which
studies on the prevalence have revealed a frequent
occurrence in the highlands and also in the lowland hot
and humid areas with high morbidity and mortality.
Losses due to death were also noticed in ruminants
confined in quarantine station for export and on the farm
[55].

Recent studies indicated that most cases of
ruminant pasteurellosis are caused by M. haemolytica
and vaccine produced by the NVI against the disease is
from P. multocida serotype A and B which does not
correspond to the real causative agent. This may be one
possible explanation for high mortality observed from
respiratory distress in North Showa (Ethiopia) despite the
annual vaccination using monovalent vaccine [56]. The
presence of multiple serotypes of M. haemolytica as well
as B. trehalosi without cross protection becomes a
challenge for the development of vaccine that is effective
worldwide [57].
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Table 1: Prevalence of ovine pasteurellosis, common isolates and identified serotypes in Ethiopia

Bacteriological prevalence

Study site Seroprevalence (%) in pneumonic lung (%) Identified serotype Source
Methara 475 Al*, A2, A5, A6*, AT*, A8*, A9, All, Al3, Al14, T3, T4, T10, T15 Bekele, 1996
North showa 62.7 Al*, A2, A5, A6*, AT+, A8*, A9, All, Al13, Al4,T3, T4, T10, T15 Bekele, 1996

83 60

Wollo
North showa 52 63.8
Arsi 56 56

Al*, A2, AS, A6* AT* A8* All, Al2, T3, T4, T10, T1S
Al*, A2, AS, A6, AT*, A8* Al1* Al2, T3, T4, T10
Al, A2%, A5, AT*, A8*, A9, A12, A13, TI3* T15

Tesfaye, 1997
Aschalew, 1998
Mekonnen, 2000

*most common serotypes serologically
+most common isolates from pneumonic lung

CONCLUSIONS AND RECOMMENDATIONS

It is obvious that pneumonic pasteurellosis is a
highly complex multifactorial disease of a worldwide
prevalence and distribution in cattle, sheep and
goats. The disease primarily results from interaction
of stress, immunity and the causative bacteria
(mainly M. haemolytica) which is commensally resident in
the upper respiratory tract of susceptible animals.
The major factors leading to stress and compromised
immunity are naturally created by adverse environmental
and climatic conditions and also by previous or
co-infection with certain respiratory viruses, mycoplasma
or some other types of bacteria. Pneumonic pasteurellosis
is responsible for the largest cause of mortality in feedlot
animals. The disease wide spread and occurs mainly in
tropical and subtropical climates, in which morbidity
may reach 35% and case fatality may range from 5-10%.
The majority of M. haemolytica infections are mostly
endogenous, although exogenous infections can also
occur. The progression of the disease is enhanced by
certain endogenous factors which can enhance the
pathogenicity of the organism and facilitate rapid
invasion, proliferation and destruction of target tissues of
the susceptible host. In Ethiopia the prevalence of
pneumonic pasteurellosis in ruminants is found to be
high, in which most serotypes has been isolated and
identified in ovine in different highlands of the country.

Therefore, based on the above conclusions the
following points were recommended:

»  The type of normal flora of the URT of ruminants and
associated pathogenic role should be studied.

* The epidemiology of the disease should be studied
well in all ruminant species worldwide as well as in
Ethiopia.

*  Animals should be provided with feed and water well
and give antibiotics before transportation.

* Policy has to be established concerning animal
transportation which gives emphasis to.
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Proper loading of trucks for animal transportation.
Rule to control overloading, speed and management
during transportation

Protect animals from exposure to adverse
environmental and climatic condition which causes
stress that is the main predisposing factors.

REFERENCES

Radostits, O.M., C.C. Gay, Constable, P.D. and
K.W. Hinchcliff, 2007. Veterinary Medicine: A
Textbook of Diseases of Cattle, Sheep, Pigs,
Goats and Horses, 10" ed., W.B. Saunders,
pp: 934-946.

Marinella, M.D., 2004. Community
pneumonia due to  Pasteurella
Respiratory Care, 49: 1528-1529.
Radostits, O.M., C.C. Gay, D.C. Blood and K.W.
Hinchcliff, 2000. Veterinary Medicine: A Textbook of
Diseases of Cattle, Sheep, Pigs, Goats and Horses,
9%d., W. B. Saunders, pp: 758-774.

Boudreaux, C.M., 2004. A novel strategy of
controlling bovine pneumonic pasteurellosis:
Transfecting the upper respiratory tract of cattle
with a gene coding for the antimicrobial peptide
cecropin BMSc. thesis, Louisiana State University,
USA.

Odugbo, M.O., J.O. Okpara, S.A. Abechi and
P.R. Kumbish, 2004a. An outbreak of Pneumonic
pasteurellosis in sheep due to
(Pasteurella)  haemolytica  serotype
Veterinary Journal, 167: 214-215.
Slocombe, R.F., F.J. Derksen and N.E. Robinson,
1984. Interactions of cold stress and Pasteurella
haemolytica in the pathogenesis of pneumonic
pasteurellosis in calves; method of induction and
hematologic and pathologic changes. American
Journal of Veterinary Research, 45: 1757-1763.
Gilmour, N.J.L., 1993. Pasteurella haemolytica
infections in sheep. Veterinary Quarterly, 2: 191-198.

acquired
multocida.

Mannheimia
7. The



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Acad. J. Anim. Diseases 6(2): 30-39, 2017

Martin, W.B., 1996. Respiratory infections of sheep.

Comparative  Immunology, Microbiology and
Infectious Diseases, 19: 171-179.
Aielso, S.E. and A. Mays, 2005.Pneumonic

pasteurellosis in cattle, sheep and goats. The Merk
Veterinary Mannual.9" ed., Merck and Co. INC, USA,
pp: 1195-1196.

Holt, J.G., N.R. Krieg, P.H.A. Sneath, J.T. Staley and
S.T. Williams, 1994. Bergey's Manual of
Determinative Bacteriology. 9" ed. Baltimore,
Williams and Wilkins, pp: 196.

Quinn, P.J., B.K. Markey, M.E. Carter, W.J. Donnelly
and F.C. Leonard, 2002. Veterinary Microbiology
and Microbial Disease, Blackwell Science,
pp: 137-143.

Black, H., W. Donachie and D. Duganzich, 1997. An
outbreak of Pasteurella multocida pneumonia in
lambs during a field trial of a vaccine against
Pasteurella haemolytica. New Zealand Veterinary
Journal, 45: 58-62.

Shewen, P.E. and J.A.R. Conlon, 1993. Pasteurella. In:
Pathogenesis of Bacterial Infections in Animals.
2" ed., C. L. Gyles & C. O. Thoen, lowa State
University Press, Ames, U.S.A.

Biberstein, E.L. and D.C. Hirsh, 1999. Pasteurella. In:
Veterinary Microbiology, eds D. C. Hirsh & Y. C. Zee,
Blackwell Science Incorporation, 13-5.3.

Allan, EM., A. Wiseman, H.I. Gibbs and I.E. Selman,
1985. Pasteurella species isolated from the bovine
respiratory tract and their antimicrobial sensitivity
pattern Veterinary Record, 117: 629-631.

Oros, J., A. Fernandez, J.L. Rodriguez, F. Rodriguez
and J.B. Poveda, 1997. Bacteria associat-ed with
enzootic pneumonia in goats. Head quarters for
Veterindry Medicine, 44: 99-104.

Hassan, S.A.O., 1999. Aerobic Bacteria Associated
with Goat Pneumonia in Sudan. MVSc. thesis,
Faculty of Veterinary Science, University of
Khartoum, Sudan.

Donachie, E., 2000. Bacteriology of bovine
respiratory disease. Cattle Practice, 8: 5-7.

Odugbo, M.O., LE. Odama, J.U. Umoh and
L.H. Lombin, 2004b. The  comparative
pathogenicity of strains of eight serovars and
untypable strains of Mannheimia haemolytica in
experimental pneumonia of sheep. Veterinary
Research, 35: 661-669.

Carter, G.R. and M.M.Chengappa, 1996. Essentials of
Veterinary Bacteriology and Mycology. 4" ed., Lea &
Febiger, Philadelphia, London.

37

21.

22.

23.

24.

25.

26.

27.

28.

29.

Vestweber, J.G., R.D. Klemm, H.W. Leipold,
D.E. Johnson and W.E. Bailie, 1990. Clinical and
pathological studies of experimentally induced
Pasteurella haemolytica pneumonia in calves.
American Journal of  Veterinary Research,
51: 1792-1798.

Mohamed, R.A., 2002. The effect of iron compounds
and other factors on the pathogenesis of pneumonic
pasteurellosisin Nubian goats. PhD. Thesis, Faculty
of Veterinary Science, University of Khartoum,
Sudan.

Kilian, M. and W. Fredericksen, 1981. Identification
tables for haemophillus-pasteurella-Actinobacillus
group. In: Kilian, M., W. Fredericksen and E.L.

Biberstein Haemophillus, pasteurella and
Actinobacillus, Acadamic Press, London,
pp: 280-290.

Angen, O., R. Mutters, D.A. Caugant, J.E. Olson and
M. Bisgaard, 1999a. Taxonomic relationships of the
[Pasteurella] haemolytica complex as evaluated by
DNA-DNA  hybridizations and 16S rRNA
sequencings with proposal of Mannheimia
haemolytica gen. nov., comb. nov., Mannheimia
granulomatis comb. nov., Mannheimia glucosidal
sp. nov., Mannheimia ruminalis sp. nov. and
Mannheimia varigena sp. nov. International Journal
of Systematic Bacteriology, 49: 67-86.

Blackall, P.J., A.M. Bojesen, H. Christensen and
M. Bisgaard, 2007. Reclassification of [Pasteurella]

trehalosi as Bibersteinia trehalosi. International
Journal of  Systematic and  Evolutionary
Microbiology, 57: 666-674.

Derosa, D.C., G.D. Mechor, J.J. Staats,
MM. Chengappa and T.R. Shryock, 2000.
Comparison of Pasteurella spp. simultaneously

isolated from nasal and transtracheal swabs from
cattle with clinical signs of bovine respiratory
disease. clinical. Microbiology, 38: 327-332.
Zecchinon, L., T. Fett and D. Desmecht, 2005. How
Mannheimia haemolytica defeats host defense
through a kiss of death mechanism. Veterinary
Research, 36: 133-156.

Tumelesan, S., 2002. Sheep and goats disease
imposes a serious problem. Daily Amharic newsletter,
Addis Zemen, March 14/2002. 1-6.

Lopez, 2001. Respiratory system, thoracic cavity and
pleura. In: Thomson’s Special Veterinary Pathology,
3 ed., M. D. McGavin, W. W. Carlton and J.
Zachary, Mosby- Year Book Incorporation,
pp: 125-195.



30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

Acad. J. Anim. Diseases 6(2): 30-39, 2017

Dungworth, D.L., 1993. The respiratory system.
Pathology of Domestic Animals, 3" ed., K. V. F. Jubb,
P. C. Kennedy and N. Palmer, Academic Press
Incorporation., New York, pp: 539-699.

Yates, W.D.G., 1982. A review of infectious bovine
rhinotracheitis, shipping fever pneumonia and
viral bacterial synergism in respiratory disease of
cattle. Canadian Journal of Comparative Medicine,
46: 225-263.

Klein, N.C. and B.A. Cunha, 1997. Pasteurella
multocida pneumonia. Seminars in Respiratory
Infections, 12: 54-56.

Vestweber, J.G., R.D. Klemm, H.W. Leipold,
D.E. Johnson and W.E. Bailie, 1990. Clinical and
pathological studies of experimentally induced
Pasteurella  haemolytica pneumonia in calves.
American Journal of  Veterinary Research,
51: 1792-1798.

Foreyt, W. J. and R. M. Silflow, 1996. Attempted
protection of bighorn sheep from pneumonia using a
nonlethal cytotoxic strain of Pasteurella haemolytica
biotype “A”, serotype 11. Journal of Wildlife
Diseases, 32: 315-321.

Ngatia, T.A., C.V. Kimberling, L.W. Johnson,
C.E. Whiteman and L.H. Lauermann, 1986. Pneumonia
in goats following administration of live and heat
killed  Pasteurella  haemolytica. Journal of
Comparative Pathology, 96: 557-564.

Slocombe, R.F., J. Malark, R. Ingersol, F. Derksen and
N. Robinson, 1985. Importance of neutrophils in the
pathogenesis of acute pneumonic pasteurellosis in
calves. American Journal of Veterinary Research,
46: 2253-2258.

Jones, T.C., R.D. Hunt and N.W. King, 1997.
Veterinary Pathology, 6" ed., Williams & Wilkins,
pp: 345-368.

Hilwig, R.W., J.G. Songe and C. Reggiargo, 1985.
Experimentally induced pneumonic pasteurellosis:
dose response relationships and protection against
natural infection in calves. American Journal of
VeterinaryResearch, 46: 2585-2587.

Gonzales, C.T. and S.K. Maheswaran, 1993. The role
of induced virulence factors produced by
Pasteurella haemolytica in the pathogenesis of
bovine pneumonic pasteurellosis: Review and
hypothesis. British Veterinary Journal, 149: 183-193.
Czuprynski, C.J., E.F. Noel and C. Adam, 1989.
Modulation of bovine neutrophils antibacterial
activities by Pasteurella haemolytica “A1” purified
capsular polysaccharide. Microbial Pathogenesis,
6: 133-141.

38

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

Whiteley, L., S.K. Maheswaran, O.J. Weiss and
T.R. Ames, 1990. Immunohistochemical localization of

Pasteurella  haemolyticaAl derived endotoxin,
leukotoxin and capsular polysaccharide in
experimental bovine pneumonic pasteurellosis.

Veterinary Pathology, 27: 150-161.

Morck, D.W., M.E. Olson, S.D. Acres, P.Y. Daoust
and J. W. Costerton, 1989. Electron microscopic
detection of glycocalyx and fimbriae on the surface of
Pasteurella haemolytica. Canadian Journal of
Veterinary Research, 51: 83-88.

Lacroix, R.P., J.R. Duncan, R.P. Jenkins, R.A. Leitch,
J.A. Perry and J.C. Richards, 1993. Structural and
serological specificities of Pasteurella haemolytica
lipopolysaccharides. Infection and Immunity,
61: 170-181.

Breider, M.A., S. Kumar and R.E. Corstivel, 1990.
Bovine pulmonary endothelial celldamage mediated
by Pasteurella haemolytica pathogenic factors.
Infection and Immunity, 58: 1671-1677.

Shewen, P.E. and B.N. Wilkie, 1983. Pasteurella
haemolytica cytotoxin: production by recognized
serotypes and neutralization by type specific rabbit
antisera. American Journal of Veterinary Research,
44: 715-719.

Chang, Y .F., HW. Renshaw and A.B. Richards, 1986.
P.  haemolytica leukotoxin:  Physicochemical
characteristics and susceptibility of leukotoxin to
enzymatic treatment. American Journal of Veterinary
Research, 47: 716-723.

Majury, A.L. and P.E. Shewen, 1991. The effect of
Pasteurella haemolytica “A1” leukotoxic culture
supernate on the in vitro proliferative response of
bovine lymphocytes. Veterinary Immunology and
Immunopathology, 29: 41-56.

Clinkenbeard, K. and M.L. Upton, 1991. Lysis of
bovine platelets by Pasteurella haemolytica
leukotoxin. American Journal of Veterinary Research,
52: 453-457.

Bullen, J.J., 1981. The significance of iron in
infection. Review of  Infectious Diseases,
3:1127-1137.

Bekele, M., 1996. Preliminary survey of small ruminant
pasteurella serotype in north and east showa. DVM
thesis.Addis Ababa University, Faculty of veterinary
Medicine, Debrezeit, Ethiopia.

Tesfaye, S., 1997. Serological and bacteriological
investigation of pasteurella haemolytica in sheep in
the highlands of Wollo (northeast Ethiopia). DVM
thesis.Addis Ababa University, Faculty of Veterinary
Medicine.



52.

53.

54.

55.

Acad. J. Anim. Diseases 6(2): 30-39, 2017

Aschalew, Z., 1998. A study of ovine pneumonic
pasteurellosis in north showa. DVM thesis Addis
Ababa University, Faculty of veterinary Medicine.
Mokonen, T., 2000. An epidemiological study on
ovine pasteurellosis in Arsi, Southeast Ethiopia.
DVM Thesis, Addis Ababa University, Faculty of
Veterinary Medicine.

Adamsoun, A.A., 1990. Constraints and prospects
for small ruminant research and development in
Africa. Small Ruminant Development in Africa, 7: 1-5.
Pegram, R.G., P.L. Roeder and J.M. Scot, 1981. Two
new serotype pasteurella haemolytica from sheep in
Ethiopia. Tropical Animal Health Management and
Production, 11: 29-30.

39

56.

57.

Gelagay, 1996. Epidemiological and serological
investigation on multifactorial respiratory Disease
and vaccine trials on high lands of North Showa
(Ethiopia).DVM thesis. Addis Ababa University
Faculty of Veterinary Medicine, Debrezeit, Ethiopia.
Moiser, D.A., 1993. Prevention and control of
pasteurellosis. In pasteurellosis in production
animals, CLIAR Preceeding, pp: 121-125.



