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Abstract

This study was designed to determine the incidence, causative agents (bacterial and
parasites) and pathological changes (Macroscopic and histopathological changes) of
pneumonia in local sheep in Diyala Province. For this reason, a total of 67 lungs
containing pneumonic lesions were collected by examining 1000 sheep at Khanakin
abattoirs and other area for the period of the first November 2016 until the end of

March 2017.

The frequency rate of pneumonic lesions were 67 infectous cases (6.7%). The
bacterial pneumonia constituted 64 infectious cases (95.5%) out of 67 pneumonic

lung and 3 infectious cases (4.5%) were verminous pneumonia.

The total number of the bacterial isolates were 89 isolates, The bacterial species which
isolated from infectious cases were Staphylococcus aureus 28 isolates (31.4%),
Pasteurella multocida 20 isolates (22.4%), Streptococcus species 15 (16.8%),
Klebsella pneumoniae 9 isolates (10.1%), Proteus species 6 isolates (6.7%),
Staphylococcus epidermidis 5 isolates (5.6%), Mannheimia hemolytica 2 isolates

(2.2%), Actinomyces pyogenes 1 (%) and Escherichia coli 3 isolates (3.3%).

Pneumonic lesions were classified according to the inflammatory exudate:-

Three types of bacterial pneumonia were reported: Acute to chronic suppurative
pneumonia: This was found in 38 infection cases (56.7%) of pneumonic cases. This
types of pneumonia characterized by suppurative exudate in the bronchius and
bronchioles with inflammatory cells (neutrophils and other mononuclear cells).Most
of the associated bacterial isolates were of the following species: Staphylococcus

aureus was 20 isolates (22.4%), Streptococcus species was 7 isolates (7.8%),



Klebsella pneumoniae was 7 isolates (7.8%), Pasteurella multocida was 4 isolates

(4.4%) and Proteus species was 6 isolates (6.7%).

The lung absesses found in 7 infectious cases (10.4%) and characterized by presence
of abscess containing pus.The bacterial isolated from it as following Staphylococcus
aureus was 2 isolates (2.2%), Streptococcus species was 3 isolates (3.3%), Klebsiella
pneumoniae was 2 isolates (2.2%), Actinomyces pyogenes was 1 isolate (1%) and

Escherichia coli was 1 isolate (1%).

Acute to chronic fibrinous pneumonia: This was found in 19 infectious cases (28.3%)
of pneumonic cases and this type showed fibrin exudate in the bronchial and
bronchioles with inflammatory cells. Most of associated bacterial isolates were of
type: Pasteurella multocida 15 isolates (16.8%), Staphylococcus aureus was 3
isolates, Streptococcus species was 2 isolates (2.2%), Staphylococcus epidermidis was
2 isolates (2.2%), Mannheimia hemolytica was 2 isolates (2.2%) and Escherichia coli

was 2 isolates (2.2%).

Acute to chronic interstitial pneumonia: This was found in 7 infection cases (10.4)%
of pneumonic cases nd this type characterized by thekening in the alveolar wall and
proliferation of type two pneumocytes. Most of associated bacterial isolates were of
the types: Staphylococcus aureus was 3 isolates (3.3%), Streptococcus species was 3
isolates (3.3%), Staphylococcus epidermidis was 3 isolates (3.3%) and Pasteurella

multocida was 1 isolate (1.1%).The Chi-sequre 24.75 and the P value 0.001.

Two types of Verminous pneumonia were reported: Chronic purulent & mucopurulent
Bronchopneumonia: This was found in 2 infectious cases (3%) of pneumonic
cases.This type characterized by mucus exudate with supurative exudate in the

bronchi and bronchioles. The most commonly identified parasites in association with



this species were Dictyocaulus filaria which was seen alone in one infectious case and
seen associated with Muellerius capillaris in one other case.The Chi-sequre 0.23 and

the P value 0.65.

Catarrhal Bronchopneumonia: this found in 1 infectious cases and constitutes (1.5%)
of pneumonic cases. The most commonly identified parasite in association with this
species were: Muellerius capillaris.& Dictyocaulus.filaria. These two parasites were

found in one case.This type showed mucus exudate in the bronchius and bronchioles.
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CHAPTER ONE
INTRODUCTION

Livestock consider an important sources of national wealth sources in Iraq, the
sheep contribute about 63.7% of the total livestock in Iraq (Ali and AL-Samee,2014).
The sheep have high economic value because of their products which is benefits to the
humans such as milk, meat and wool, For this reason we can see the important of the
livestock and need for their development in Iragq. We should keep this kind of animals
because of it is importance in the meat, milk and wool production as well as the
industry of leather, where some study have pointed to preserve and set up research
centers on the study of economic aspects of livestock. In Iraq the livestock constitutes
an integral part of farming system. Traditionally farmers keep livestock to enhance
their incomes and their basic food requirements. Sheep,goat and cattle consider most

important sources of meat ,milk,wool, skin and hair (Bruere et al.,2002).

The pneumonia lead to decrease in the weight, high costs of the treatment and high

rate of morbidity and mortality in the sheep. (Saleh et al., 2014).

There are multiple agents may be infectious or non-infectious can affect the lung and
cause damage to it and lead to formation of lesions in the lungs, therefor the study of
the lung diseases are essential because these disease result in heavy economic losses
in the flock of the sheep. Generally, the disease of the respiratory system, mainly
pneumonia cause high costs of the treatment, morbidity and high mortality rate in the
small ruminants specially sheep (Amaravathi et al.,2016).The term Pneumonia refer
to lung infection caused by viruses, bacteria, fungi or parasites of the lung and is
considered important respiratory disease which characterized by inflammatory

reaction in the bronchioles and alveoli of the lung, this inflammation result from



exposure to the infective microorganism's lead to lung tissue consolidation and others
lesion, this disease important and common in the sheep flock, it is consider complex
disease because multiple causes lead to pneumonia such as host factor(non infectious
agent),(immunity and physiology),infectious agent (bacteria, parasite, virus,
mycoplasma and fungus) and these agent may be interact with environmental factors.
When there are low host defense mechanisms and certain dose of infectious agent the
pneumonia will occur (Bruere et al.,2002). The pneumonia may be lead to presence
of pleurisy if the infection diffused and react the chest cavity lining cause adhesion
between lung and pleura that result from infection.(Alley,2002). For this reasons,
study of the pathogens (bacteria and parasites) and lesions of this disease in sheep in

Diyala province is important, and therefore this study aimed to:

1. Determine the frequency rate of pneumonia in sheep in Diyala province.

2 . Determine the frequency rate of both types of pneumonia (bacterial and parasitic

species).

3 .Study the bacterial causes which associated with pneumonia in sheep.

4 .Study the parasitic causes which associated with pneumonia in sheep.

5.Study the pathological lesions which associated with bacterial and parasitical

pneumonia in sheep.



CHAPTER TWO

2.Literatures Review

2.1.Etiology of Pneumonia in sheep:

2.1.1.The Bacterial agents:

The bacterial pneumonia caused by several species. Sawhney,(1959) isolated the
Pasteurella multocida and Mannheimia haemolytica from 11cases and constituted
32% from total bacterial isolates. Ramachandran & Sharma,(1969) exanimated the
sheep lungs take from slaughter house, dead animal and found the frequency rate of
pneumonia were 11-19% in sheep, the isolated bacteria were Pasteurella
sp.,Staphylococcus sp & Actinomyces pyogenes and few cases of acute pneumonic

lesions reported without any bacteria.

In other study Misra et al .,(1970) reported that Klebsiella sp. ,Escherichia coli
,Corynebacterium sp., Proteus, Salmonella, Staphylococcus & Pseudomonas while
the other researchers reported other bacteria isolated from nose, trachea and lung and
these bacteria were Pasteurella sp., Staphylococcus sp. and E.coli. and the
Corynebacterium ovis reported in 30 from 98 sheep lungs (Sarkar &

Bhattacharyya,1975).

While Sharma & Dwivedi, (1976) reported the Pseudotuberculosis in lung of sheep
and goat and isolated gram positive diphtheroid bacteria in the pathological lesions of
it. Ojo, (1976) reported Mycoplasm& Pasteurella multocida in infected lung sheep.
Other researchers isolated important types of bacteria and these bacteria were P.
multocida, S.pneumoniae, A. pyogenes, S. aureus, K. pneumoniae & E.coli
(Cutlip&laird,1976). Also,through examination of lung of the sheep slaughter reveal

the most important bacterial isolations were P. multocida, S. aureus and A. pyogenes



which present in large numbers with few pathological lesions (Al-sultan,1976).The
Maedi disease reported and the caused by Maedi visna virus (Pillae et al,.1979) While
Banerjee and Gupta, (1979) reported Maedi disease in sheep and goat with detected
the causative agent of it. In Nigeria, the tuberculosis recorded in 3 cases of the 15
sheep lungs (Alonge&Fassnmi,1979). the maedi viasina virus were isolated from
sheep cases infected with pneumonia (pepin et al .,1998). But the Kimberling et al.
(1998) recorded four isolates of the Parainfluenza type 3 virus and mentioned these
virus associated with interstitial pneumonia together with the adenovirus isolation

from the animals suffer from sever pneumonia.

Andrews et al.,(1985) were isolated Haemophilus somnus and reported the fibrinous
pneumonia caused by Pasteurella multocida. In animals the respiratory diseases
caused by many isolates, these isolates such as mainly Pasturella multocida,
Mannheimia haemolytica, Staphylococcus aureus. Klebsiella species. Mycoplasma
ovipneumonia, Streptococcus spp. and Chlamydia (Jubb et al.,1993). The important
cause which are Mycobacterium species. and Pasteurella species. These previous
isolates affecting the lung by several forms,the Pasteurella spp. lead to fibrinous
pneumonia in most cases while the Staphylococcus aureus and Streptococcus spp.
lead to lung Abscess. Also, the granulomatous reactions result from many isolates
such as Mycobacterium spp., other histological types of pneumonia such as Interstitial
pneumonia and bronchopneumonia (Haziroglu et al.,1994) Sheep pneumonia which
occurs due to bacterial agents considered most common between the types of the
pneumonia and caused by multiple species of bacteria, these bacteria were Pasteurella
multocida ,Mannheimia haemolytica , Actinomyces pyogens, E coli, Klebsiella

species, Streptococcus species and Staphylococcus species (Bancroft et al.,1996).



Other researchers isolated the Pasteurella species and Mannheimia haemolytica from
the lung of the sheep and also isolated the E coli, Streptococcus spp, Actinomyces
pyogens and Staphylococcus spp. from the lung infected with the pneumonia in sheep

and goat (Brogden et al.,1998).

There are some of the bacterial species isolated from experimental and natural cases
belong to sheep pneumonia and these isolated are Proteus spp., Pseudomonas
aeruginosa, Staphylococcus aureus, Streptococcus spp. and Pasteurella multocida
(Mukasa et al., 2000).Four sheep cases with pulmonary adenomatosis and 1 sheep
case with lung tumor that examined by polymerase chain reaction (PCR) and

mentioned these lesion caused by jaagsiekte retrovirus (Garcia-Got et al ., 2000).

In other study Tibbo et al.,(2001) isolated the Streptococcus specious from 17 case of
the 74 total infected lung of sheep and recorded it as lung abscess cases. Other
workers noted the relationships between Pasteurella multocida and Mannheimia
haemolytica in inducing fibrinous pneumonia in the sheep and goat and mentioned
in their study the E coli and Actinomyces pyogenes are common species isolated from
animals and the less commonly bacterial isolates are Proteus spp., Klebsiella spp.,
Shigella species and Staphylococcus aureus (Douart,2002).While the other
researchers isolated the Streptococcus species from 8 lamb dead cases in additions to

the Pasteurella multocida (Alley,2002).

In expansions bacteriological study of the sheep pneumonic lesions the researchers
found more than 20 pathogenic bacteria species, among these bacteria were
Salmonella , Staphylococcus spp. ,Pseudomonas aeruginosa, Proteus and Klebsiella
species. (Weiser et al ., 2003). Some researchers recorded the sheep pneumonia and

isolated from it the Klebsiella pneumoniae, Streptococcus species, E. coli and



Pseudomonas aeruginosa (Ayelet et al., 2004). The others reported Parainfluenza
type 3 virus were isolated from infected lambs by immunohistochemistry technique

(Grubor, 2004).

(Alton et al .,2006 ) numerous studies have been attempted to explain isolation of the
Haemophilus somnus in pneumonic lung of dead sheep by immunohistochemistry
study. (Daniel et al.,2006) Several studies investigating the Klebsiella pneumoniae,
Pseudomonas spp, Pasteurella multocida, E coli and Streptococcus spp. in the lung of
the sheep and observed formation of the nodule, small in the size in the lung of sheep
caused by Klebsiella pneumonia with the formation of the abscess which occur due to
Streptococcus spp.. Yimer and Asseged, (2007) isolated from the 192 swabs taking
from different part of the respiratory tract of the normal sheep were E.coli more than

(14%), Staphylococcus epidermidis less than (10%) and the klebsiella species (3%).

Bells,(2008) found the Mycoplasma ovipneumonae with the interstitial pneumonia
and the Pasteurella spp. with the fibrinous pneumonia in addition to the Mannheimia
haemolytica which responsible of the outbreak in the lambs. In an expansion study of
bacterial pneumonia in sheep isolated several types of bacterial agents have high
pathological evaluation and these isolation are Staphylococcus epidermidis, Proteus
vuligaris and Citrobacter spp. which represent (9%) from the total isolation while the
Staphylococcus aureus, Pasteurella multocida and Streptococcus spp. represent about
(53%) of the total cases (Garedew et al ., 2010).Other researchers investigated the
pneumonia responsible for the more economical losses in the sheep flock and in the
other side the pneumonia considered the important causes of the death in the lamb

(Cynthia and Scott,2010).



Other researchers show the dangerous of Mannheimia haemolytica because of these
pathogenic agent lead to septicemia in the sheep and in similar study the researchers
reported Tuberculosis in the sheep caused by Mycobcterium avium (Marianelli et al .,
2010). Other study on group of the affected sheep , the results revealed isolation of
the Mycoplasma ovipneumoniae and found it associated with suppurative , interstitial
and fibrinous pneumonia ,while In the Iran there are numbers of authors isolation the
Staphylococcus aureus, Corynebacterium peudotuberculosis and Actinomyces
pyogens in slaughtered sheep infected with pneumonia at the Tabriz slaughter house

(Azizi etal.,2011).

Omer et al.,(2012) isolated the E. coli, Staphylococcus aureus, Corynebacterium
pseudotuberculosis and Staphylococcus epidermidis from the respiratory tract of the
healthy lamb and also they isolated the fallowing pathogenic bacteria (Pasteurella
multocida and Mannheimia haemolytica) from infected sheep and lamb with
pneumonia in Ethiopia. In 2012 there are several studies recording occurrence
outbreak in the sheep infected with pneumonia at western United states result from
infected of the sheep with Mycoplasma ovipneumonia and Mannheimia haemolytica,
Pseudotuberculosis in the lung of sheep and goat were recorded and caused by
Corynebacterium pseudotuberculosis which isolated in the lesions of the lungs

(Besser et al .,2012).

Emikpe et al., (2013) were mentiod the influenza virus lead to pneumonia and
activation of the secondary bacterial disease of the respiratory tract. Azizi et al.,
(2013) were isolated others species of the bacteria from the animal without any
abnormal signs in which are Pasteurella multocida, E. coli, Staphylococcus
epidermidis and Neisseria. Other researchers isolated the Staphylococcus aureus,

Klebsiella pneumonae and considered the important bacterial agents which



responsible of supurative pneumonia (Saleh, et al.,2014 ).While the Sawa,(2014)
observed the Pseudomonas aeruginosa causing lung pneumonia through culture of the
bacteria. Other study, the researchers recorded (9) cases of bronchopneumonia in the
sheep and isolated from it Mycoplasma ovipneumoniae, Pasteurella multocida and
mentioned the difference of the rate of infections ,the Pasteurella multocida have
more than half cases and the Mycoplasma ovipneumoniae less than (40%),

(Oruc,2015).

Asaye et al.,(2015) show the high costs of the treatment in addition to the more
economic losses due to decrease in the production as a one sequel of bacterial
pneumonia. Pawaiya,(2015) exanimated normal slaughtered lambs in the abattoir and
he isolated Zygomycetes spp. from pneumonic lungs. Whereas AL-Anbagi et
al.,(2016) reported Pasteurella multocida and the Mycoplasma ovipneumonia were
more common isolates in the lung of the sheep. Rare occurrence of the Tuberculosis
in the sheep and have same pathological lesions to bovine tuberculosis was caused by

Mycobacterium bovis (Amaravath et al.,2016).

Other studies describing the bacterial agents when exanimated 42 sheep and the
isolations of bacteria were Proteus spp., Pseudomonase aeruginosa from the nose of
the sheep and these researchers also mentions the bacterial isolates in the lung which
are the Staphylococcus species represent in (32%) while the Pasteurella multocida
(15%) and recording the high morbidity and mortality rate in the sheep due to
respiratory distress and pulmonary lesions (Azizi et al.,2016).While Sirlatha et
al.,(2016) reported one case of pulmonary TB in the sheep. Other agents lead to
pneumonia in sheep such as the viruses,also in the random study the maedi disease

was diagnostic by Pall,(2016) in the one case suffered from the pneumonia .



2.1.2. Verminous pneumonia:

Gerichter, (1951) reported five types of the lung worms in the sheep and goat and
these worms were Dictyocaulus filaria, Muellerius capillaris, Cystocaulus ocreatus,
Neostrongylus linearis & Protostrongylus rufescens while the Leiper, (1957) reported
the Dictyocaulus filarial in the Iraqi sheep and consider this parasite common in Irag.
The Nieberle & Cohrs,(1966) reported the hydatid cysts in the lung sheep. In the india
the Ramachandran, (1967) reported the P.rufesccens &D.filaria and not reported any

case with M.capillaris in the India.

While in USA the Wilson,(1970) mentioned the goat have ability to infected with
D.filaria more than the sheep. Whereas in Iraq (Altaif 1970; Kadhim 1974) reported
D.filaria, P.rufescens, C.ocreatus & M.capillaris in the sheep in Iraq and mentioned
the first type of this worms was more common in period from December to March.
Also other types of parasites were as aberrant parasitism and causing infections
including Schistosmoa species, Fasciola gigantica. In addition, to the cestodes
intermediate stages such as hydatid cyst (Hussein and Haroun,1976) The parasites
cause high economic losses in the sheep, some of parasites inhabit the lungs and lead
to parasitic or verminous pneumonia while the others worms causing damage to the

lung through the life cycle (Mitchell, 1980).

In USA, slaughtered sheep in the abattoir reveal more than 52% of the lesion belong
to the lung worms and about (8%) associated with hydatid cysts and in the Jordan the
E. granulosis occupy the lung of the sheep ,goat and cattle (AL-Yaman et al., 1985)
Morris et al.,(1985) give treatment of Abendazol to group of the sheep's suffer from
pulmonary cyst caused by Echinococcus granulosus. Alousi et al.,(1986) recorded
the rate of the lung worm in the Irag were more than (52%) and reported only the

Muellarius sp. and Dictyocaulus sp. In morocco, examination of the 612 of the sheep
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lung with verminous pneumonia show the larval stage of the Dictyocaulus filaria , E.
granulosis ,Protostrongylus rufescence and Muellerius capillaries (Boljihad et al
,-1995). Whereas Yoshihara,(1998) recorded presence of the Fasciola gigantica in
the lung of sheep during experimental infection and this study mentioned the most
common causes of the verminous pneumonia is the lung worm. The high rate of
frequency of the infection with the lung worm because of the large number of herbal
areas (Ayelet et al .,2004 ) after one year and in the other area recorded the economic
losses which result from respiratory distress and mentions the influence of the worm
on the bronchus and bronchiole by excessive mucous production that lead to
obstruction of the air ways and catarrhal bronchopneumonia is common type in these

sheep (Kahn, 2005).

Gelagay et al.,(2005) and mentioned the lung worm lead to pathological change and
suppresser of the immunity system result in bronchitis and pneumonia. In the Turkish,
there are other studies to determine presence of the lung worms in the sheep and
reported Cystocaulus ocreatus in the (50%) of the lung which exanimated and
mentioned Cystocaulus ocreatus responsible for warm nodules in the lung in
addition to that the Dictyocaulus filaria which represented more than (23%) of the

total lung worms (Yildiz, 2006).

More studies mentions the Dictycoculus filaria occupying the first stage between
other parasites in the inducing infection such as the study of the Alemu, (2006) that
showing Dictycoculus filaria has high incidence in the infected of the lung than
Muellerius capillaris and Protostrongylus rufescens, while in the other next study
reported only the Protostrongylus rufescens and muellerius capillaris in the sheep
(Abebe,2008 ). Hassan, (2009) reported the infection of the sheep with

Protostrongylus rufescens only.However, Jenkins et al.,(2007) described the
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pulmonary lesion as a multiple nodules diffused at the surface of the lung and
mentions the causes of these lesion were Protosterngylus rufescens. same study the
researchers recorded nodular lesions (1-4) cm in the diameters in the caudal lobe of
the lung sheep caused by Neostrongylus linearis, Inhalation pneumonia caused by
inhalation of the foreign materials and mentioned The Dictyocaulus filaria causes
nodular lesion and pneumonia (Bell,2008). Seven cases of pulmonary hydatid cyst

caused by Echinococcus granulosus found in the lung (Barnes et al ., 2011).

Some studies revealed the ratio of the prevalence of the lung worm examine the 390
fecal sample for searching of the lung worm larvae , the Dictyocaulus flaria represent
about (55.1%) and Muellerius capillaries about (25.75%) and (18.9%) with mixed
infection of the two parasites (Moges et a ., 2011). Other study on the pneumonia in
the India which recorded the causes of it and revealed the high level incidence of the
verminous pneumonia in (72) cases from the (104) total cases of the sheep pneumonia
due to Dictyocaulus flaria, Muellerius capillaries and Protostrongylus rufescens

(Addis et al ., 2011).

Schock et al.,(2011) recorded Sarcocystis tenella in one dead sheep and considered it
the primary causes of the pulmonary lesions and mention that this case only infected
with Sarcocystis tenella from the 157 total pneumonic case. Some authors said that
untreated area responsible for high incidence of the pneumonia in contrast treated area
(Weldesenebet and Mohamed,2012 ). Other parasites associated with the pulmonary
lesions such as Hyadatid cysts but the major causes of the verminous pneumonia
caused by several types of the lung worms, these worms were Dictyocaulus filaria ,
Protostrongylus rufescens and Muellerius capillaries ( Eyob and Matios, 2013).
Similar findings , 54% of the mortality and morbidity of the sheep in Ethiopia due to

bronchopneumonia caused by lung worms (Yagoob et al ., 2014).
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The data from the different studies revealed unequal infection ratio between the
different parasitic lung worm, this supporting by study of (Chanie et al., 2014) who
were recorded the rate of the infection with the verminous pneumonia, the
Dictyocaulus filaria approximately (50%), Muellerius capillaris more than (2.3%)
and Protostrongylus rufescens about (1.5%).The Dictyocaulus flaria caused catarrhal
bronchitis in the bronchus and bronchioles at the necropsy finding of the sheep lungs

(Tewodros, 2015).

The lung worm lead to inhibition of the immunity of the respiratory system and result
in bronchitis or pneumonia, study the pathological effect of the pneumonia in sheep
considered the Verminous pneumonia as chronic disease effected on the respiratory
tract of the animal due to infected with the worm and lead to high damages in the
respiratory tract of the animal (Tegegne et al.,2015).Other authors reported the
prevalence of the verminous pneumonia more than the bacterial pneumonia

according to the data analysis recorded by Adem, (2016).

2.2. Types of pneumonia, gross pathological changes:

Georgsson et al., (1990) classified the sheep pneumonia in to the three types:

1.Purulent pneumonia: characterized by different degree of consolidation and the
color of the effected lungs vary from bluish red to gryish white and also showed

granular appearance of lesions.

2.Hemorrhagic pneumonia: the lung characterized by pale or dark red color, hardness

with patchy destitution in the apical lobes.

3. Interstitial pneumonia: this type shows blue to red color .
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In addition to that similar authors described the pneumonitis which characterized by

congestion and edema (Georgsson et al.,1990).

Jubb et al.,(1993) reported 42 lung abscess which caused by Staphylococcus
aureus and Klebsiella pneumonia and noted multiple abscessation focal and
multifocal with the deferent sizes ,thickening of interlobular septa in additions to the

pleural adhesions.

Whereas oruc, (2003) reported other types of pneumonia such as:

1.Bronchopneumonia: characterized by congestion, edema, and hepatizition with

purulent exudate in the bronchus and bronchioles .

2.Fibrinous pneumonia: this type show consolidations, congestions, edema with

presence of the fibrin on the lung surface.

Daniel et al.,(2006) described the gross lesions of Maedi disease and characterized
by granular lesions located in the apical lobe in which white in color exudate,

thickens of the bronchioles and containing pus.

The Goodwin, (2006) mentioned several types of the ovine pneumonia

1.Supurative pneumonia : this type showed hard abscess, large in size in the apical

lobe.

2.Mycotic pneumonia : characterized by presence of the pseudomembranous flakes in
the bronchioles and consolidations of the pleura, in additions to that there is presence
of the small nodules under pleura in all the lobes of the lungs ,also edema ,congestion

,Emphysema and Atelectasi.
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3.Foreign body type pneumonia: this type characterized by presence of the fluids in

the bronchus and bronchioles.

4.Mycoplasma pneumonia : characterized by presence of consolidation area with dark
red color, hard in consistency in addition to the presence of hemorrhagic infarctions

mostly in the left diaphragmatic lobe .

5.Giant cell pneumonia: this type show solid focal dark red in color of the
consolidation, collapse,emphysema and the lesions contribute in the right lobe more

than left lobe while the other lobes equally distributed lesions.

6.Fibrinous pneumonia: there was presence of marble appearance on pleura , both

pleura and pericardium covered by fibrin.

Griffiths et al., (2010) mentioned multiple of the pneumonic lesions;

1.Granulomatous pneumonia: it represent about (1%) of the affected lung, The gross
appearance characterized by presence of the nodule which variable in size in the
affected portion, these nodules solid, multiple, multifocal and contain caseated center

white in color surrounded by area of hemorrhage .

2.Parasitic pneumonia: The gross appearance characterized by presence of cyst in the
lung inflammatory cell accompanied by infiltration ,inflammation of the bronchus

and presence of bronchiectasis.

Dar et al., (2012) recorded the types of pneumonia lesions in 203 cases in sheep:

1.Acute suppurative bronchopneumonia: The gross lesion show consolidation ,diffuse
areas (red to gray in color) and presence of the mucopurulent to purulent exudation in

the bronchi and bronchioles.
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2.Acute fibrinous pneumonia: The microscopical appearance show thickening of the

pleura and presence of the fibrin in the interlobular septa.

3.Sub-acute bronchopneumonia: The gross appearance showed presence of the

multiple consolidation containing pus exudate.

4.Chronic bronchopneumonia:The gross appearance characterized by pale or gray

color of the affected site, adhesion of the pleura, hard with shrinking surface.

5.Acute interstitial pneumonia: The gross appearance show gray color of the affected
site ,firm and rubbery ,in the cut section there is foamy exudate in the bronchus and

bronchioles.

6.Chronic interstitial pneumonia: Similar to the acute interstitial pneumonia and in

this type there is fibrosis in the affected site.

7.Embolic pneumonia: This type characterized by presence of nodules red in color
and contain necrotic area which distrubuted in the parenchyma, the necrotic site

surrounded by zone of the inflammation

8.Adenomatosis : grossly the adenomatosis show focal gray nodules , in some cases
show diffuse consolidation of parenchyma of the lungs, these nodules vary from 1 to
1.5 cm diameter and embedding in the parenchyma, when make cut sections there is

presence of creamy exudate from the nodule.

While in anthor study the Azizi et al.,(2013) reported other types of pneumonia

through the examination of 257 lungs of sheep in Tabreiz in Iran and observed :

1.Acute bronchopneumonia: The gross appearance characterized by consolidation and

hepatization area that reddish brown or grayish in color ,yellow fluids exudate in the
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bronchus and bronchioles .The diaphragmatic lobes affected mainly in the right lung.

the cut section reveal oozing of the yellow color fluid from bronchus and bronchioles.

2.Fibrinous bronchopneumonia: The gross appearance show area of consolidation in
the cardiac lobe, apical lobe and in the diaphragmatic lobe. The consolidation was

firm on cut section. The pleura also affected.

3.Suppurative bronchopneumonia:The gross lesions are reddish to gray lungs |,
hardenss in consistency ,the bronchi and bronchiole contain suppurative exudate,small

lung abscess in the lung parenchyma.

kumar et al., (2014) observed many types of the pneumonia through examination

(261) sheep with pneumonia from 740 sheep cases and recorded :

1:Acute catarrhal bronchopneumonia: grossly show congestion and  consolidation

regions in the anterior lobe .

2 .mucopurulent bronchopneumonia: The gross appearance show Several focus with
the serious degree of the consolidation regions in the anterior lobe of the lung

,presence of the purulent and mucous exudation when cutting of the lung surface.

3.Purulent necrotic bronchopneumonia: The gross appearance show more area with

Necrosis.

Oruc et al.,(2015) described the pulmonary abscess, vary from two to ten cm in the
diameter and occurred as single or multiple in the pulmonary lobes ,the abscess
containing pus in which white to yellow in color, odorless, in the chronic cases the

abscess surrounding with the fibrous tissue.
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Mahdi et al.,(2015) done study and recording the other types of the pneumonia

through study of this disease in the lamb and mentioned the gross lesion of it :

1.Chronic non progressive pneumonia: This refer to multiple types of the pneumonic

lesions , the important one are gray to red brown color at the apical lobes.

2 .Ovine progressive pneumonia: caused by lentivirus, the lungs become gray to blue

in color, firm and large in the size.

Ovine adeno virus lesions also observed according to the (Griffiths et al.,2010)
thought the study of the disease in the sheep, grossly the ovine adenocarcinoma show
irregular enlargement of the lobe of the lung, this is enlargement result from tumor
,the affected part hard, dark in color than normal, the distribution differ from case to

case.

In case of the verminous pneumonia, the gross pathological lesions that recorded in
the sheep are sub pleural nodule and sometime surrounded by calcification (Teffera,
1993).These nodule vary from 1 to 10 cm diameter ,harden with the protrusion from
the lung surface and the workers recorded that the causes of the presence of the
nodules in the subpleural area and rare in the lung parenchyma belong to the good
ventilations in sub pleural regions in contrast to parenchymal regions (Kassai , 1998 )
Other workers mentioned the causes of these nodules due to impairment of host

immunity against the parasite (McGavin and Zachary, 2007).

Other workers reported the edema and inflations of the lung due to Muellerius
capillaria, and Dictyocaulus filaira whereas other workers recorded presence of the
lung worm in the bronchus that belong to the Dictyocaulus filaira (Mengestom,

2008)’ (Kassahun and Mersha ,2013).
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2.3. Types of pneumonia with Histopathological changes:

Hazairogglu et al.,(1994) observed the histopathlogical lesions of some type of the

sheep pneumonia:

1.Supurative pneumonia: This type characterized by presence of the inflammatory
cells specially neutrophils and inflammatory exudates in the bronchus and bronchioles
and in the alveolar spaces, depositions of fibrin with the debris, in the affected area
there is very sever congestion result from bronchus and bronchioles obstruction in

additions to the emphysema and atelectasis.

2.Fibrinous bronchopneumonia: This type reveal congestion of capillaries with
multifocal necrotic areas . In the alveolar lumen and bronchioles,there is fibrinous
exudate, pleural and interlobular septal thickening result from edema and

inflammatory cells .

3.Granulomatous pneumonia: This type characterized by presence of the nodules
which contain area of the necrosis in the center and surrounded it the regular zone of

the layers of the inflammatory cells with the fibrous tissue .

4.Parasitic pneumonia: There is mononuclear cells infiltrations in the lung in

additions to bronchitis and inflammatory reactions lead to bronchiectasis.

In the other study Ours,(1997) described the other types of the pneumonia and

mentioned the histopathological lesions of it :

1.Acute supurative bronchopneumonia : there is thickening of the pleura , congestion
and neutrophils infiltrations lead to prominent of interlobular septa, presence of the

macrophage and neutrophils in the alveoli, in severe cases the bacterial colonies seen
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in alveolar lumen, neutrophils, macrophages and others inflammatory cells in the

bronchus and bronchioles lumen in addition to the necrotic material.

2.Acute fibrinous pneumonia: in acute cases the interlobular septa destinations with
the fibrin and thickenings of the pleura, there is fibrin and presence of the
inflammatory cells (neutrophils), fibrinous exudate fill the alveoli with multifocal

necrotic area.

3.Intersticial pneumonia: This type show proliferations of the fibroblasts which result
in interlobular septa thickenings , presence of macrophages and edematous fluid in
lumen of alveoli together with type two pneumocyte cells proliferation in the alveolar
wall. in one case there is fibrosis in parenchyma of the lung . epithelial hyperplasia in

bronchi and bronchioles. peribronchial and peribronchiolar lymphoid aggregations .

4.Acute interstitial pneumonia: The histopathology of this type show cuboidal cell
proliferation which simulating the type 2 cell morphology, infiltrations of the plasma
cells , lymphocytes result in interstitium thickening . Also the pleural necrosis was

evident in one case.

5.Chronic interstitial pneumonia: There is little fibrosis, losing of the structure of the

normal epithelia with the presence of the mononuclear cells.

6.Broncho-interstitial pneumonia : fibrin deposition lead to thickening of the pleura in
addition to Ilymphocytic infiltrations. neutrophils and fibrin in the alveoli.
Peribronchial lymphocytic hyperplasia. Neutrophils and necrotic material in the

lumen of the air ways . bronchitis and bronchiolitis also seen .

7.Embolic pneumonia: this type showed inflammatory zone surrounded the multifocal

necrotic areas. congestion and neutrophils with lymphocytic infiltrations . degenerated
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cells present in the necrotic area and in the center of these necrosis there are colonies

of the bacteria .

In additions, to these previous types of pneumonia, the researchers reveal the

histopatholgy of the adenomatosis:

The wall of the alveoli showed single and sometime multiple layers of the cuboidal to
columnar epithelia which giving appearance of the adenomatosis, if consolidation
present there are adhesions of the pleura and pleuritis. structure like projection of
papillae with the central core of the connective tissue protrude in to the space of the
alveoli. In additions to that there is emphysema which characterized by distended of
the alveoli, rupture of interalevolar septa which result in giant alveoli in addition to
the hyperplasia of the bronchus and bronchioles .While the atelectasis show depressed

area from the lung ,reddish or discolored than normal lung.

Kimberling et al.,(1998) reported in their study other histological pneumonic type

and mentioned the lesions of it :

1.Acute bronchopneumonia: this type present in (49%) and the histopathological
lesions characterized by the bronchiolar lumen contain serous exudate, arounded the
bronchial and bronchiolar there are infiltrations of the neutrophils which much more
than in the alveolar — bronchial Lumena. Alveolar septal cells proliferation result in
interaleveolar septa thickening . lumen of alveoli filled with neutrophils and few

mononuclear inflammatory cells .

2.Supurative bronchopneumonia: in the lung parenchyma,there is focal area of

suppuration contain caseo-necrotic site and in the a round of it there is pyogenic
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reaction composed of membrane including polymorpho- nuclear cells infiltration with

mononuclear cells . purulent exudate present in the bronchial and bronchioles lumen.

3.Interstitial pneumonia: This type reveal bronchial and alveolar cells proliferations
and desquamation . thickening of the interalveolar septae and neutrophils
lymphocytes and macrophages infilteration. Also, there is hyperplasia of

peribronchiolar lymphoid tissue.

In the other study the Oruc,(2006) reported other type of the sheep pneumonia

and descriptions the pathological lesions:

1.Acute catarrhal bronchopneumonia: represent (18%) from the total cases, the lesions
is congestion of the alveolar capillary with few neutrophils in the lumen of bronchi

and bronchioles and edema .

2.Mucopurulent bronchopneumonia: There is neutrophils present in the mucous
exudate in the alveolar and bronchial , bronchioles lumina. the alveoli show alveolar

macrophage proliferation and desquamation of the epithelium of the bronchioles .

3.Purulent necrotic bronchopneumonia: this type reveal more necrotic area and

neutrophils . bronchi and bronchiole contain sever desquamation in the epithelia.

Mcgavin and Zachary,(2007) recorded other types of the pneumonia in lambs

through study of 325 sheep and these types are :

1.Hemorrhagic pneumonia: this type characterized by collections of the red blood
cells and mononuclear cells in the alveoli in additions to present of the degeneration

of the RBC.
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2.Pneumonitis: this type show congestion and hemorrhage in the tissue between the

lobules and alveoli .

3.Verminous pneumonia: characterized by presence of the nodule containing

eosinophil's and also presence of the parasite .

4.Proliferative pneumonia: this type including the lesions of pulmonary of

adenomatosis and the lesions similar to the lesions of the maedi disease.

According to the Habtamu et al.,(2010) were reported the lesions caused by
Corynebacterium ovis showed fibrinous pleuritis and bronchopneumonia and
collapse, exudate with mononuclear cells and micro-abscess in the pulmonary

paranchyma.

In the other study Dar,(2012) recorded the microscopic lesion of the fallowing types

of pneumonia :

1.Suppurative bronchopneumonia: This type show supurative exudate in the bronchi
and bronchioles with infiltrations of the neutrophils and plasma cell. Congestion of

alveolar capillaries and present of necrosis in some area.

2.Giant cell pneumonia: Characterized by presence of the large number ofgiant cells
and macrophages in the alveoli, esinophilc inclusions body in the nucleus and

cytoplasm. there is thickness of the alveolar wall due to fibrin . edema and congestion.

3.Mycoplasma pneumonia: This type reveal thickening of the alveolar walls result
from mononuclear cells and fibrin in additions to protein materials and macrophages
in alveoli and presence of hemorrhagic infarction and venous thrombi contain fibrin

and WBC.
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In addition, to the previous types, similar workers noted presence of pulmonary
nodules may be caused by parasite consist of scar tissue and caseous necrosis. Also
mentioned the response of the body against foreign materials in the bronchioles and

noted presence of the congestion ,edema , hemorrhage and atelectasis.

While the histopathological lesions which resulted from verminous pneumonia
described by Emikpe,(2013) the common lesions associated with the lung worms
present in the pulmonary alveoli which have nodular form and the center of these
nodules contain eosinophil's surrounded the parasite which dead or calcified in the
center necrotic area. out these centers, there are two layers, inner layer cellular and
contain macrophages eosinophil's and lymphocytes. While the outer layer consist of

capsule with the fibroblast proliferation.

Kumar,(2014) mentioned the lesions which associated with the verminous

pneumonia:

1.Sub-acute catarrhal pneumonia : characterized by proliferations of the mononuclear
cells and sloughing , degeneration and hyperplasia of the epithelium lined the
bronchioles with much more production of the mucous together with lymphocytic
proliferation a round the bronchioles. the worm present in the bronchioles while the
eggs and larvae present in the alveoli seen mixed with mononuclear cells infiltration,

and degeneration of alveolar septae.

2.Sub-acute bronchopneumonia: there is hyperplasia of mucous gland a rounded the
bronchus .Infiltrations of the lymphocytes and plasma cells in the inter alveolar septa

and sub pleural area.
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3.Sub-acute catarrhal bronchopneumonia: in additions to the signs of catarrhal
bronchitis the researchers noted in this type the coagulative necrosis, degeneration of
epithelial cells of the bronchus and neutrophils infiltrations. There is hypertrophy in

the smooth muscle of the bronchus and fibrin in the inter alveolar septa.

Other parasitic lesions showed Dictyocaulus filaria and protostrongylus species
found with mucous in the lumen of the bronchioles and the eggs and larvae found in
the alveoli . There is increase in the thickness of interstitial tissue which result from
infiltrations of mononuclear cells, proliferation of fibrin .hyperplasia of lymphoid

tissue around the bronchioles.(Mahdi ,2015) .
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CHAPTER THREE

Material and methods

3.1.Materials

3.1.1.Gram stain:

We take sterile normal saline drop on the clean slide, take small colony from the
culture on the slide gently , spread of the film and leave until dry by air in the
atmosphere .fixing the slide which containing colony by passing over the flame
quickly for three times, put slide on the staining rack and staining the slide with the
crystal violate for 1 minute ,the stain wished with the tape water , after that put on the
slide gram iodine for 1 minute. wash the slide and add the ethanol as decolorization
for 30 seconds , wash the slide and add the carbol fucsin for one minute and washing
the film and dried and then exanimated under lens of oil immersion (seif eldin and

Alzarok,1996).

3.1.2.Culture media:
3.1.2.1.Blood agar:

In 1 litters of distilled water , added 37.5 grams of blood agar base ,then leave the
suspension until boiling for dissolving agar completely , and then sterilized by
Autoclave (121°C under 15 Ibs pressure for 15 minutes), after that cooling the
solution from 45 to 50 °C , then adding the sterile sheep blood to the cooling solution
about (7%), finally the prepared media poured in to sterile petridishes (15 ml for each

one),(Murray et al.,2003) .

3.1.2.2 MacConky agar:

Fifty two grams of this media added to one litter of the distilled water then

boiling to dissolved completely , after that sterilizing by the Autoclaving (121°C
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under 15 Ibs pressure for 15 minutes), after that cooling the solution from 45 to 50 °C

and poured to the sterile petridishes (Anderson and Cindy,2013).

3.1.2.3.Nutrient agar :

Nutrient agar base 42 grams added to 1 L of distal water , boiling until completely
dissolved and then sterilized by Autoclaving (121°C under 15 Ibs pressure for 15
minutes) , after that cooling and poured to sterile petridishes (Downes,F and

Ito,K,2001).

3.1.2.4.Eosin methylene blue agar :

Suspend 37.5 grams of the medium in 1 liter of distilled water, boiling until
completely dissolved the medium and then Autoclave at 121°C for 15 minutes , after
that leaving until cooling and poured in to sterile petri dishes(Bachoon,D and Wendy,

A,2008).

3.1.2.5.Mannitol Salt agar :

One hundred eleven grams suspended in to the one litter of the DW ,then boiling
until completely dissolved , sterilized by autoclave (121°C under 15 lbs pressure for

15 minutes), after that cooling and poured in sterile petri dishes (Anderson,2013).

3.1.3.Biochemical tests :
3.1.3.1.Catalase test :
Three drops of 3% hydrogen peroxide on clean slide ,the suspected colonies placed

on these drops , if gas bubble produced the result is (+) (Heit,C et al.,2017).

3.1.3.2.0xidase test :

Soaked of filter paper in 1% of oxidase test solution . then the colonies placed on
the filter paper . the developed of the pink color within 5-10 minutes ,indicate positive

reaction (Isenberg,2004).
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3.1.3.3.Slide coagulase test:

Take drop of the normal saline and placed on the clean slide ,then added small
amount of culture to the slide drop. After that added few drops of rabbit plasma to
suspension . clumping of organism during 10 to 15 minutes means positive

reaction(Heit,C et al.,2017).

3.1.3.4.Nitrate reduction test :

Tack the colonies by sterile loop and put in tube test which containing nitrate , put
the test tube in the incubator at 37 °C for two days. after that the developed of red
color means the positive test and the organisms convert the nitrate to nitrite (Williams

& Wilkins,C,1967).

3.1.3.5.Indol test:

Inoculate the tryptophan broth with broth culture or emulsify isolated colony of
the test organism in tryptophan broth, incubate at 37°C for 24-28 hours in ambient
air, add 0.5 ml of Kovac’s reagent to the broth culture, Positive: Pink colored rink
after addition of appropriate reagent,Negative: No color change even after the

addition of appropriate reagent. e.g. Klebsiella pneumoniae (Laine,L et al .,2005).

3.1.3.6.Methyle Red-Voges Proskauer (MR-VP) Broth:

Take bacteria colonies in the sterile tube containing broth , incubate for 24-48 hr

,then adding the (MR-VP) regent and reading the result (MacFaddin,1980).

3.1.3.7.Nutrient broth :

seven grams of the Nutrient broth added to 1 litters of the distilled water and for
well dissolving shack the solution , after put the solutions for five ml in each tube and
then sterilized by Autoclaving (121 °C under 15 Ibs pressure for 15

minutes),(Williams & Wilkins,C,1967).
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3.1.3.8.Simmons citrate :
Twenty four g of the simmons citrate broth suspended in the 1000 ml of DW and

boiling until dissolving the solutions completely .Sterilization by Autoclave ( 121 °C
under 15 lbs pressure for 15 minutes),and poured in tube until using (Brown and

Smith,,2015).

3.2.Methods

3.2.1.Samples Collection:

One thousand lungs of the slaughtered sheep were examined (Khanagin
slaughterhouse, 900 sheep's and others 100 lungs from the others different sites) at
Diyala Province. A total of 67 samples with pneumonic lesions were collected during
November 2016 to March 2017. Sixty four lung lesions for bacteriological

examinations and 86 lesions for histopathological examination.

3.2.2.The Sampling :
3.2.3.Bacteriological examination methods:

The affected samples after opening the diaphragm and exposure of the rib cage ,
inspected of the lungs and exanimated grossly and recorded any lesions. The
pneumonic lungs send for bacteriological examination for this reason, pieces of
lesions taken in sterile petri dish after cut part of affected portion using sterile scalpel
blade ,scissor and Alcohol (70%) and using iodine. For bacteriological examination
samples from affected portion were taken and growing in the culture media (Blood
and MacConcky agar) and were incubated at 37 C for 24 — 48 hours ,the colonies
were exanimated and recorded after that study the descriptions of bacterial colonies
such as color, size, ,blood hemolysis and then staining the bacteria with the gram

stain for each type of the colonies . The following step sub culturing of the individuals
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colonies on the special media (each bacteria has specific media for growth). Finally

the biochemical tests were done and recorded isolated bacteria.

3.2.4.Parasite examination methods:

For parasitic examination, the air ways, trachea, bronchus and bronchioles were
opened using sterile scissors and examined the lung worms, if parasite present
samples were collected and stained with lactophenol and then study the shape of the
adult worm and the color in addition to the location of it. In case of presence the
nodules, these nodules opened and observed the larvae and eggs of parasites by

direct swab from nodule.

3.2.5.Histopathological examination:

Samples were collected and immediately sent for histopathological examination,
these samples were cut to (1mm3) and then preserved in (10%) neutral buffer formalin

solution ( Bancroft , 1996).

3.3.1dentification of bacteria:

3.3.1.Staphylococcus aureus:

Gram positive cocci bacteria, culture on the mannitol salt agar and fermented of it.

(Yellow colonies) also used nutrient agar.

The Staphylococcus aureus was positive for (catalase,coagulase,simmon
citrate,methyl red test,nitrate reduction test and VVoges Proskauer test) and negative

for ( motility,oxidase).

3.3.2.Streptococcus species:

Gram positive cocci growth on the blood agar give partial hemolysis(alpha

hemolysis)or compelet hemolysis (beta hemolysis).

Streptococcus species is negative for catalase .
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3.3.3.Pasteurella meltocida:

Gram-negative, non-motile coccobacilli or rods, Colonies of Pasteurella multocida on
blood agar. Cultivation 24 hours, 37°C. P. multocida colonies on 24-h blood agar

plates are 1 to 3 mm in diameter and nonhemolytic with mousy oder.

Pasteurella multocida was positive for (oxidase, catalase,indol) and negative for

(simmon Citrate ,methyl red and VVoges-Proskauer test).

3.3.4.Klebsiella pneumoniae:

Gram-negative, rod shaped bacterium, Mucous, lactose positive colonies of Klebsiella

pneumoniae on MacConkey agar. Cultivation 37°C, 24 hours.

Klebisella pneumoniae is positive for (Voges-Proskauer test, simmon citrate,lactose

fermentor) and negative for (indol,methyl red test).

3.3.5.Proteus species:

Gram negative rod non lactose fermentor on the macConky agar producing

swarMming appearance.

The Proteus species is positive for (Methyl red, catalase,simmon citrate) and negative

for (Voges-Proskauer,oxidase test and non lactose fermentor).

3.3.6.Staphylococcus epidermidis:

Gram positive cocci, arranged in grape-like clusters. It forms white, raised, cohesive
colonies about 1-2 mm in diameter after overnight incubation, and is not hemolytic

on blood agar.

Staphylococcus epidermidis is positive for catalase and ngative for coagulase.
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3.3.7.Mannheimia hemolytica:

Gram negative bacteria,rod shape and give hemolysis on blood agar.

Mannheimia hemolytica was positive for (lactose fermentor, hemolysis,catalase and

oxidase) and negative for indol test.

3.3.8.Actinomyces pyogenes:

Gram positive very small white, opaque and glistening colonies , with p-hemolysis

(clear) on sheep blood agar and negative for catalase,oxidase.

3.3.9.Escherichia coli:

Gram-negative rod-shaped bacteria,growth on the Eosine methelen blue agar give

green metallic shane appearance.

E.coli was positive for (catalase, MR test,indol, nitrate reduction) and negative for

(oxidase, VP test,simmon citrate ).

3.4.Pathological examination:

3.4.1.Gross pathology :

The gross pathological examination done immediately after animal slaughtered.
Examination of the whole trachea and lung in addition to mediastinal lymph nodes
and recorded gross lesion . Pieces from abnormal areas were preserved in 10% natural

buffered formalin for histopathological examination (Bancroft,1996).

3.4.2.Sample fixation:

About 1 to 3 cubic cm take from the tissue lesions , after that fixed in (10%) buffer
formalin for tissue preservation. The time of the fixation extended from 24 to 72

hours .
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3.4.3.Tissues processing:

Pass the fixed tissue in serious concentration of solution.

3.4.4.Dehydration and Clearing:

This is important step, the tissues were passed in the ascending graduate
concentration of the ethanol (50 ,70,90 100) respectively, two hours for each step and

in xylol (2 steps) for clearing ,then put in paraffin wax at 56 °C for impregnation.

3.4.5.Embedding of the tissue:

Pieces of tissue put in paraffin wax in a melting point 54-56 °C in suitable size

blocks and kept until hardening.

3.4.6. Microtome technique:

By the microtome the embedded tissue section were cuted at 5 Mm of thickness.

3.4.7 Manipulation of section:

On the glass slide , the tissue sections were allowed to dry for 1 hour.

3.4.8.Staining process:

The following steps were performed before staining of the sections.The wax from
the tissues were removed useing xylene and then used the descending concentration of
ethanol (100%,90%,70%,50%) respectively for rehydrated the tissue sections and
stained the sections with Hematoxyline and eosin stains for 5-10 and 1-3minutes
respectively. Finally dehydrate the sections with the ascending concentration of

ethanol and clearing the slide section with xylol.

3.4.9.Mounting:

Use the Canada balsm on the stained slide section and covered with the cover slip,

then allow to dry for one day and then exanimated .
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3.5.Sterilization:
The glass instrument (pipettes , glass test tube) forceps , scissors , scalpel placed
and sterilized at 160 °C for 1 hours at hot air oven. While the plastic instrument (
media , bottle ) were sterilized by autoclaving (121°C under 15 Ibs pressure for 15

minutes) (Cowan and Steel .,1993).
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CHAPTER FOUR
RESULTS

4.1. Bacterial isolation:

The results of this study showed The frequency rate of pneumonic lesions were 67
infectous cases (6.7%). The bacterial pneumonia constituted 64 infectious cases
(95.5%) out of 67 pneumonic lung and 3 infectious cases (4.5%) were verminous

pneumonia.

The total number of the bacterial isolates were 89 isolates, The bacterial species which
isolated from infectious cases were Staphylococcus aureus was 28 isolates (31.4%),
Pasteurella multocida was 20 isolates (22.4%), Streptococcus species was 15
(16.8%), Klebslella pneumoniae was 9 isolates (10.1%), Proteus species was 6
isolates (6.7%), Staphylococcus epidermidis was 5 isolates (5.6%), Mannheimia
hemolytica was 2 isolates (2.2%), Actinomyces pyogenes was 1 (%) and Escherichia

coli was 3 isolates (3.3%),(Table 1).

Pneumonic lesions were classified according to the inflammatory exudate:-

Three types of bacterial pneumonia were reported: Acute to chronic suppurative
pneumonia: This was found in 38 infection cases (56.7%) of pneumonic cases. This
types of pneumonia characterized by suppurative exudate in the bronchius and
bronchioles with inflammatory cells (neutrophils and other mononuclear cells). Most
of the associated bacterial isolates were of the following species: Staphylococcus
aureus was 20 isolates (22.4%), Streptococcus species was 7 isolates (7.8%),
Kleblsella pneumoniae was 7 isolates (7.8%), Pasteurella multocida was 4 isolates

(4.4%) and Proteus species was 6 isolates (6.7%).
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The lung absesses found in 7 infectious cases (10.4%) and characterized by presence
of abscess containing pus.The bacterial isolated from it as following Staphylococcus
aureus was 2 isolates (2.2%), Streptococcus species was 3 isolates (3.3%), Klebsella
pneumoniae was 2 isolates (2.2%), Actinomyces pyogenes was 1 isolate (1%) and

Escherichia coli was 1 isolate (1%).

Acute to chronic fibrinous pneumonia: This was found in 19 infectious cases (28.3%)
of pneumonic cases and this type showed fibrin exudate in the bronchial and
bronchioles with inflammatory cells. Most of associated bacterial isolates were of
type: Pasteurella multocida 15 isolates (16.8%), Staphylococcus aureus was 3
isolates, Streptococcus species was 2 isolates (2.2%), Staphylococcus epidermidis was
2 isolates (2.2%), Mannheimia hemolytica was 2 isolates (2.2%) and Escherichia coli

was 2 isolates (2.2%).

Acute to chronic interstitial pneumonia: This was found in 7 infection cases (10.4)%
of pneumonic cases nd this type characterized by thekening in the alveolar wall and
proliferation of type two pneumocytes. Most of associated bacterial isolates were of
the types: Staphylococcus aureus was 3 isolates (3.3%), Streptococcus species was 3
isolates (3.3%), Staphylococcus epidermidis was 3 isolates (3.3%) and Pasteurella

multocida was 1 isolate (1.1%),(Table 2).

Two types of Verminous pneumonia were reported: Chronic purulent & mucopurulent
Bronchopneumonia: This was found in 2 infectious cases (3%) of pneumonic
cases.This type characterized by mucus exudate with supurative exudate in the
bronchi and bronchioles. The most commonly identified parasites in association with
this species were Dictyocaulus filaria which was seen alone in one infectious case and

seen associated with Muellerius capillaris in one other case (Table 3).
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Catarrhal Bronchopneumonia: this found in 1 infectious cases and constitutes (1.5%)
of pneumonic cases. The most commonly identified parasite in association with this
species were: Muellerius capillaris.& Dictyocaulus.filaria. These two parasites were

found in one case(Table 4).

There are 13 cases of pulmonary emphysema and 8 cases of pulmonary atelectasis

and one case of pulmonary thrombosis.

Table (1) numbers and the percentages the species of bacteria.

Sequence Bacterial type Isolation number The ratio %
1 Staphylococcus aureus 28 31.4 %
2 Pasteurlla multocida 20 22.4 %
3 Streptococcus species 15 16.8%
4 Klebsiella pneumoniae 9 10.1 %
5 Proteus species 6 6.7 %

6 Staphylococcus 5 5.6%
epidermidis

7 Mannheimia haemolytica 2 2.2%

8 Actinomyces pyogenes 1 1.1%

9 Echerishia coli 3 3.3%

Calculation of the bacteria isolated (89)
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Figure (1): Biostatical analysis showing number and the percentage the species of

bacteria.
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Table (2) the species of Bacterial pneumonia and the isolated of it .

Pneumonic type Number of | Ratio Isolated bacteria
infectious | o4
cases
Suppurative 31 46.2 | Staphylococcus aureus (n 10) ,
bronchopneumonia % Streptococcus(n4), Staphylococcus +
Klbsella pneumonae (n 4) , Klebsiella
pneumonae + Streptococcus (n 3) ,
Pasteurella multocida (n4) ,
Staphylococuus aureus + Proteus
species(n 6) .
Lung abscess 7 10.4 | Streptococcus(n3),  Staphylococuss +
% Klebsiella pneumonae( n 2), E coli (n 1),
Corynebacterum pyogenes (n 1).
Fibrinous pneumonia 19 28.3 Pasteurella multocida (n 8) ,P.
% multocida+S.aureus(n3) ,P.multocida +
Streptococcus spp.(n2)
P.multocida + Staphylococcus
epidermidis (n 2) , E.coli (2),
Mannhemia haemolytica (n 2)
Interstitial 7 10.4 | Staphylococcus aureus (n3),
pneumonia %

Streptococcus species (n3)
,Staphylococcus epidemidis (n 3) ,
Pasteurella multocida (n 1)

Calculation of infectious cases (64 )

calculation of bacterial isolates (89)
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Figure (2):Biostatical analysis showing the types of bacterial pneumonia with

numbers of it.
4.2 Parasitic isolations:

D.filaria were seen in purulent and mucopurulent pneumonia in one case alone and
mixed with M.capillaris in other one case of purulent and mucopurulent pneumonia

one case and Catarrhal bronchopneumonia (other case),(Table 3).

Table (3) the species of Parasites isolated from the lung sheep which infected

naturally with pneumonia.

Sequence Parasitic type Isolation number The ratio
1 Dictyocaulus 3 60%
filarial
2 Muellerius 2 40%
capillaris

Calculation of parasitic isolates (5)
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Figure (3):Biostatical analysis showing parasitic isolates with pneumonia with rates of

it.

Table (4) The types of verminous pneumonia were isolated of it.

Pneumonic type Number Ratio % Isolated parasite
Chronic 2 3% Dictyocaulus
mucopurulent filaria(n 1)
Bronchopneumonia , Dictyocaulus
filaria&
Muellerius
capillaris(n 1)
Catarrhal pneumonia 1 1.5% Dictyocaulus

filaria&
Muellerius
capillaris(n 1)

Calculation of infectious cases (3)
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Figure (4): Biostatical analysis showing the types of parasitic pneumonia with the
rates of it.
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4.3.Bacterial pneumonia:

4.3.1.Gross Pathological changes and its distributions:

1 . suppurative pneumonia :

This type of pneumonia present in 38 cases (56.7%) from the total cases of the

pneumonia , this type showed:

A . supurative bronchopneumonia : This present in 31 cases (46.2 %) , the lesions are
characterized by solid irregular areas, red gray to white gray, also the lesion occupy
the pulmonary tissue in most cases and surrounded by inflations area, Atelectasis and
congestion of the lung tissue , in the cut section pus, the lesions distributed in the
apical lobe in the 18 cases and other 7 cases distributed on the apical and cardiac

lobes while the other lesions distributed on the different parts of the lungs (Fig:5) .

Figure (5): Gross apperance of the lung showing consolidation reddish to white

grayish, lesions distributed on most area of the lung.



43

B. Pulmonary abscess : this lesion was seen in 7 cases (10.4%) from the total numbers
of the pneumonic cases, this type present as hard swelling, pale red or yellow in color
and the size of it from small (1-10 cm ), also present in the two types focal abscess in
5 cases (Fig: 6) and multifocal abscess represent in 2cases (Fig:7).This swelling
contain pus and sometime contain cheesy material, the multifocal abscess present in
the apical lobes while the most focal abscess present on the cardiac and diaphragmatic
lobes and the lesions protrude from the lung surface consist of necrotic material,pus

and surrounded with fibrous tissue capsule .

Figure (6): Gross apperance of the lung showing large area of abscess raised above

the surface lung occupied the diaphragmatic lobe of the right lung lobe.



Figure (7): Gross apperance of the lung showing multifocal abscess with fibrinous

exudate in the lung parenchyma.
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2 .Fibrinous pneumonia and fibrino purulent pneumonia :this type of lesions present
in 19 cases (28.3%) from total pneumonic cases , the lesions characterized by sold
irregular area, pale or red in color , presence of atelectasis in the pulmonary tissue
with the congestion in the other area of the lung , there is fibrinous material present as
thin membrane on the lung surface and in one case fibrinous-pleuropneumonic lesions
,8 of the cases present on the apical lobe and cardiac lobe and in other cases

distributed on the different sites of the lung surface (Fig:8) .

Figure (8): Gross apperance of the lung showing surface area coated with fibrin and

consolidations distributed on the surface area of the left lung.
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3 .Interstitial pneumonia : this type of the pneumonia present in the 7 cases (10.4%) of
the total cases of the pneumonia, the gross lesions characterized by present of the
consolidation, soild regular area red in color and the lesions more common in the

apical lobe of the lung(Fig: 9).

Figure (9): Gross apperance of the lung showing congestion, edema, emphysema and

red hepatization, the color vary from dark red to red area.
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4.Pulmonary emphysema: this type present in 13 cases, the lung large in size and

inflated and compressed by fingers (Fig: 10).

Figure (10): Gross apperance of the lung showing pale emphysematous area in the

lung parenchyma easily compressed by fingers.
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5.Pulmonary atelectasis: this type present in 8 cases , the lungs showed depressed

areas, dark in color (Fig:11) .

Figure (11): Gross apperance of the lung showing red pale areas and atelectasis under

lung surface.
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4.3.2.Histopathological changes:

1.Acute suppurative bronchopneumoni: present in the 24 cases (35.8%), there is
extensive aggregation of neutrophils with few mononuclear cell aggregation
(lymphocytes, macrophages and plasma cells) in the bronchial lumen,bronchiole and
alveoli and also similar infiltrates were seen in the bronchial wall epithelia causing
sloughing of some epithelial lining, also congestion of the blood vessels together with

pulmonary emphysema and atelectasis (Fig:12) .

Figure (12): Histopathlogical section of the lung showing aggregation of neutrophils
with few mononuclear cell (lymphocytes,macrophages and plasma cell) in the
bronchial lumen,bronchiole and alveoli (H&E) X40 .
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2.Chronic suppurative bronchopneumonia: present in 7 cases (10.4%), there is
extensive supurative exudate of bronchi, bronchiole and alveoli with suppurative
exudate composed of neutrophils with necrotic debris, the cellular infiltrate is also
seen in the bronchioles and bronchiolar wall causing extensive desquamation of
epithelial lining together with metaplasia of some epithelial lining to the bronchus,
also there is bronchiectasia in some cases together with squamous epithelium

metaplasia, atelectasis and emphysema present in most of pulmonary tissues (Fig: 13).

Figure (13): Histopathological section of the lung showing Squamous metaplasia of
the bronchial epithelia and neutrophils in the lumen of the bronchiole and alveoli
(H&E) X 40.
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3.Pulmonary lung abscess :present in 7 cases (10.4%), there is multifocal area of
liqufactive necrosis filled with suppurative exudate and edema, the supurative exudate
consist of heavy neutrophils collections, most of neutrophils dead, other neutrophils
living together with necrotic tissue debris , peribronchial lymphoid tissue hyperplasia
was seen, other area adjacent to the abscess showed atrophy of pulmonary tissues ,
atelectasis and emphysematous were seen together with congestion of blood vessels ,
in other animal there is focal abscess in the pulmonary tissue with the similar
pathological finding, the pulmonary tissue surrounded abscess showed extensive
emphysema ,atelectasis and atrophied pulmonary tissues together with congestion and

fibrosis in the chronic abscess (Fig: 14) .

Figure (14):Histopathological section of the lung showing supurative exudate,
Necrotic area and pus composed of high numbers of neutrophils surrounded by
fibrous tissue proliferation (H&E) X 40.
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4.Acute fibrinous pneumonia :present in 13 cases (19.4%),characterized by presence
of fibrinous exudate together with neutrophils ,RBCs in the pulmonary alveoli and
bronchiole replacing the whole pulmonary alveoli causeing damage to the alveolar
walls. Also, there is extensive congestion of alveolar walls and pulmonary
tissue,peribronchial lymphoid tissue hyperplasia seen in most of exanimated sections ,
In addition, there is infiltration of streaming macrophages passing through alveolar

Lumina (Fig:15) .

Figure (16): Histopathological section of the lung showing fibrinous exudate in the
alveoli and neutrophils infilteration(H&E) X100.
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5.Chronic fibrinous pneumonia: present in 6 cases (9%) there is extensive fibrin
together with mononuclear cells and neutrophils in the alveolar spaces and
interstitial tissue. Also, there is extensive fibrosis in the interstitial tissue of the lung
together with extensive peribronchial lymphoid hyperplasia, emphysema and
atelectasis , in certain cases fibrotic area replace the whole section of pulmonary
tissue together with bronchiectasia, also there is fibrinous —pleuropneumonia in one

case (Fig:16) .

Figure (16): Histopathological section of the veseral pleura showing fibrin deposion
in the pleura (H&E) X40.
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6.Acute interstitial pneumonia : present in the 5 cases (7.4%) characterized by
congestion of alveolar walls capillaries and infiltrations of neutrophils causing
thickening of alveolar walls and narrowing of alveolar lumen.Also, there is
emphysema in other pulmonary tissues together with congestion, also peribronchial

lymphoid tissue hyperplasia (Fig:17).

Figure (17): Histopathological section of the lung showing thickening of the alveolar
septa and congestion of Blood capillaries as well as infiltration of inflammatory cells

specially neutrophils in additions, to presence of emphysema.(H&E)X40.
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7.Chronic interstitial pneumonia : present in the 2 cases (3%) there is extensive
thickening of alveolar walls and interstitial tissue by fibroblast proliferation together
with mononuclear cell infiltrations and Bv congestion in interstitial tissue alveolar
walls leading to narrowing of alveolar lumen ,also there is peribroncheal lymphoid

tissue hyperplasia (fig:18) .

Figure (18): Histopathological section of the lung showing thichening of alveolar wall
and mononuclear cells infilteration in the interstitial tissue as well as congestion of the
blood vessles (H&E) X40.
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8. pulmonary emphysema : this type characterized by distruction of the alveolar walls

result in formation of large emphysematous spaces ( fig:19).
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Figure (19): Histopathological section of the alveoli showing distruaction of the
alveolar wall (H&E)X40.
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9.Pulmonary Atelectasis: this lesions revealed collapsed (non-expanded) alveoli

(fig:20).

Figure (20): Histopathological section of the lung showing atelectasis of the alevuli
and in the diaphragmatic lobe, most cases occur in the left lung than right lung
(H&E)X40.
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10.Pulmonary thrombosis showed red pink color more visible and occluded the

pulmonary artery ( fig:21).

Figure (21): Histopathological section of the pulmonary artery showing thrombus
occluded the artery (H&E)X40.
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4.4 Parasitic pneumonia:

4.4.1.Gross pathological changes:

present in 4.5 % from the total pneumonic cases and showed the following type :

1.Purulent&mucopurulentbronchopneumonia: this type present in two case and
represent (3%) of total pneumonic cases. This type was in the form of soild nodules
of different size and in number and ranged in size from 1 to 3 mm approx. The
nodules are located under the pleura on the costal surface and the dorsal edge of the
diaphragmatic lobes. The lesions were red to dark red in color and over the surface of
the lung. During the cross-section lung worms present in the bronchi and bronchioles
belong to D. filaria But in the small nodules which located deep in the lung

Muellerius capillaris and D. falaria were seen (Fig:22).

Figure number (22): Gross morphology of the lung showing pale — colored area,
hemorrhage with diffuse small nodules on upper surface of the lung.
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2.Catarrhal bronchopneumonia: this type represent (1.5%) of the pneumonic cases
(1case ). The lesion was in the form of multiple nodules solid red to white gray in
color, present on the diaphragmatic lobe and close to the edge of the lobes, there are
soild areas and other atelectasis in the lung tissue of both types Muellerius capillaris

with D. filarial (fig:23).

Figure number (23): Gross morphology of the lung showing Dictycaulus filaria worm
in the bronchius during red consolidation stage, the parasite appears thread like and

has a white color.
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4.4.2 Histopathological changes:

1.Chronic mucopurulent bronchopneumonia: The similar pathological changes seen
in the bacterial pneumonia (Purulent bronchopneumonia), but in airways mucous
exudate with cross sections or longitudinal section of the adult parasites, larvae and
eggs in the bronchi and bronchioles and alveoli admixed with supurative exudate also
the infiltration of eosinophil's with the larvae of Dictyocaulus filarial and Muellerius

capillaris. The presence of the cause damage to the wall of alveoli. (fig:24).

Figure number (24): Histopathological section of the lung showing suppurative
exudate and different stages of D. falaria larvae.(H&E)X40
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2.Catarrhal bronchopneumonia: similar pathological lesions reported in interstitial
pneumonia. Bronchi and bronchioles contain mucus exudate admixed with
mononuclear cells and eosinophils and neutrophils present in bronchi, bronchioles and
alveoli. Cross section of adult parasites, ova, larvae was seen admixed with mucous

exudate (Fig:25).

Figure number (25): (A).Histopathological section of the lung showing mucous
exudate and mononuclear cells in the bronchus(B). in addition to metaplasia and
desqumation (H&E)X40.
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Figure number (26): Histopathological section of the lung showed adult parasite of
Dictycaulus filaria in lung paranchyma surrounded by inflammatory cells.(H&E)X40.
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Figure (27):Histopathological section of the lung showed larvae of Muellerius

capillaris in the subpleural region (H&E)X40.
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CHAPTER FIVE

5.1.Discussion
Sheep pneumonia is considered common disease in the world and associated with

high rates of morbidity,mortality and economic loses (Saleh et al .,2014). In this study
through examinations of 1000 sloughtered sheeps, the rate of pneumonic disease in
the sheep was 6.7%. The frequency rate of this disease is vary from one place to
another .In Iraq and mainly in the Kirkuk slaughter the frequency rate of pneumonia
show 8.4% from the total exanimated cases (kadir et al .,2012) while in India the
frequency rate was vary from 15 to 27 % and the reference revealed the difference in

the ratio of infection in same country .

In the benjab the frequency rate was 6% and in the Tara city was 2.4% (Samybal et al
1980) . In the Newzleand the frequency rate was 3.4% (Goodwin-Ray,2006).The
deference in the frequency rate of the pneumonia may belong to the several factors
including the deference in the heat and moisture, methods of animal management,
stress factor , type of nutrition ,breeding of the animal and animal situation before the

slaughtering (kadir et al .,2012).

In this study the bacterial pneumonia represent 6.4% from the total exanimated
cases and the numbers of this type started to increase from mid-November to highest
increase in January. This increase can be attributed to weather factors and a lack of
food during this period which leads to increased susceptibility of sheep to infection
with bacteria and lead to lung inflammation. In addition, to presence of infect of D.
falaria which enhance the bacterial infection. The pulmonary worms facilitated the
task of bacteria naturally present in the upper respiratory tract (Ugbazghi,1990) and
these bacteria invade the lung and cause inflammation which more evident in this

study.
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the suppurative pneumonia is the common type and represent 56.7% from the total
cases of the pneumonia. There were two types of it  firstly the suppurative
bronchopneumonia which represent 46.2% and second type the pulmonary abscess
which represent 10.4%. The frequency rate of occurrence of this type of pneumonia
was near to the rate of occurrence registered by other researchers, such as ,0zyildiz et
al (2013), Sheehan et al (2007) who registered respectively following occurrence
rates:43% ,36% ,37.3%. The more isolates were Staphylococcus aureus and the

number of the isolates were (28) isolates.

Whereas the Streptococcus spp.isolates were (12) isolates. Other researchers isolated
both types of bacteria (staph & streptococcus) from naturally affected animal and
reveal the ability of this bacteria to induce the suppurative pneumonia (Haziroglu et al
., 1994). The other bacteria were isolated from the suppurative pneumonic type are
Klebsiella pneumoniae and the numbers of the isolates are (9), Pasteurella multocida
and the numbers of isolates are (4), Proteus vulgaries and the numbers of isolates are
(6) , E. coli and the number of isolates is (1) and Trueperella pyogenes and the
number of isolates is (1),these bacterial agent are isolated from pneumonia (Boljihad

etal ., 1995).

The fibrinous pneumonia represent 28.3% from the total pneumonia types. The
most common types bacteria which isolated from this type were Pasteurella
multocida, This type of bacteria is responsible for induction of this type of pneumonia
due to their endotoxin causing localized necrosis and is endotoxin cause damage to
endothelial cells of the capillary vessels which result in fibrin exudation. This type of
pulmonary response (fibrinous pneumonia) is recordered conveniently and caused by
this bacteria in natural and experimental pneumonia in sheep and lambs (Azizi et al .,

2015). The infiltration of streaming macrophages and oat cell that present in this study



67

described as important characterization of the pneumonic manhemiosis ( AL-Daragji
et al ., 1982).There are other bacterial isolation from this type of pneumonia :
Staphylococcus epidermidis (2) isolates ,Escherichia coli (2) isolates and Mannhemia
haemolytica (2) isolates, Staphylococcus aureus (3) isolates and the hemolytic
Streptococcus alph & Beta (2) isolates . the last two bacteria found associated with P.
multocida are responsible to induced the pus in the fibrinous pneumonia (Daniel et al

., 2006).

The interstitial pneumonia represent 10.4% of the total cases of the pneumonia .It
is less types of bacterial pneumonia in this study, and this is consistent with the
reports of Abubaker et al.(1980). It is known that the bacteria usually cause lesions
(exudate within the alveoli) in the lung but in case of interstitial type lesion the
bacterial agent may induce mild lesion (interstitial type lesion) without exudation in
alveolar lumina similar finding observed in this study. More isolates were
Staphylococcus aureus and hemolytic Streptococcus alpha & beta with the evidence

of the purulent histological response in the lung.

While Sharma,(1977) and Abubaker, (1980) reported interstitial pulmonary response
in the infected sheep. Also, in this study there are other bacteria recorded in the
interstitial type of pneumonia and these bacteria were Staphylococcus epidermidis (3
isolates) and Pasteurella multocida (lisolate) similarly other researchers isolated
these bacteria from the interstitial pneumonia(Symbal et al., 1980) and reported that
the bacterial may induce mild lesion in interstitial tissue without exudation of alveolar

lumina Al-jeboori,(1984).
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As for the pathological changes as well as macroscopic and their distribution in the
lungs in these types of pneumonia recorded in this study it was similar to referred to

(Bhagwan & Singh 1972; Abubaker et al 1980).

The frequency rate of verminous pneumonia was 4.5% of pneumonic cases
studied, and their induced differed from records of the disease in sheep in Iraq, where
it was 38% (AL-sultan,1976) and 45% according to the ministry of Iraqi agriculture
recorded (2010). That most cases of verminous pneumonia recorded from February to
end of March. with the same period recorded in Iraq, most cases of pneumonia

parasites in sheep(Altaif,1970) similar recorded by AL-jeboori, (1984).

In this study, the reasons of the low incidence rate of infection with the verminous
pneumonia in the Diyala provinces is due to the use of anti-lung worm therapy
widely, the lack of green agricultural areas, increasing temperature compared with the
previous years, also most of the areas studied exposed to chemical poisons in the air
and deposited on the ground by the military operations that took place in the Diyala

province and that eliminate the vectors of larvae from an animal to another.

The type of worm in this study were Dictyocaulus filaria which found in two cases
with Muellerius capillaris in one case found alone. The infection with Dictyocaulus
filaria consider most commonly between other type of the verminous pneumonia in
sheep which shows that this animal is sensitive to this type of worms. Similar findings
reported byDhar&sharma.(1978), Sissay, (1996). AL-jeboori,(1984) reported similar
finding in the goats. The helping factors to spread the infection with these worms is
the shorting of the life cycle, it has been found that after 7 days of the descent of the
first stage larvae become infective larvae without having to intermediate host that it

needed for other types of lung worms (Nuraddis and Yared,2012;AL-
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jeboori,1984).Whereas the decrease of the presence of M. capillaris in lung affection
relate to the need of intermediate host (snail) in order to complete its life cycle, while
P. rufescens needs three types of snails of the genus Hellicela to complete their life
cycle to be infectious to sheep but not available the appropriate factors to complete
their life cycle of these worms, making the frequency rate very low with these

parasites (AL- jeboori,1984).

The purulent & mucupurulent bronchopneumonia which was constitutes (3%)
associated with of the verminous pneumonia.The frequency rate of this type of
pneumonia can be explained on the basis that the pulmonary response to worms were
mucous accompanied by suppuration which main feature characterize this type of
pneumonia (purulent exudate or mucus),(Tewodros et al .,2012;Villarroel, 2013), and
explains why this response due to the irritation caused by adult worms to the mucous
membranes of the bronchi and bronchioles leading to mucous production with
infiltration neutrophils, but bacterial secondary infection and this actually found in

this study through the bacterial isolate was Staphylococcus aureus.

The Catarrhal pneumonia represent also (1.5%) of the total pneumonic cases which
associated with M. capillaries In one cases and the lesions of this type of pneumonia.
The intensity of lesion can be attributed to the absence of an immune response by the
host against the parasite whereas the localized lesion due to resistance of body against
parasites due to previous infection exposition (Nimo,1979). In this study, there is
infiltration of eosinophils in large numbers, the presence of these cells due to
sensitizing the animals to parasitic components or as result of previous exposure

(Ghanem, 2009).
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CHAPTER SIX
6.1.CONCLUSIONS:

1 .This study showed the pneumonia is a significant lesion in Diyala province.

2 .The frequency rate of bacterial pneumonia more than parasitic pneumonia.

3 .The Bacterial isolation were mostly Staphylococcus aureu , Pasteurella multocida
,Streptococcus species, Klebsiella pneumonia, Proteus species, Staphylococcus

epidrmidis, Mannhemia haemolytica, Actinomyces pyogenes and E. coli.

4 The types of pneumonic lesions which associated with bacteria were acute and
chronic supurative bronchopneumonia, Lung abscess , acute and chronic fibrinous
pneumonia,acute and chronic interstitial pneumonia, pulmonary emphysema,

atelectasis and pulmonary thrombosis.

5 .The Parasitic isolation were Dictyocaulus filarial and Muellerius capillaris.

6.The lesions relation with parasites were Purulent & mucopurulent

bronchopneumonia and Catarrhal pneumonia.
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6.2.RECOMMENDATIONS:

1 . Study of genetic mutations of bacteria causing pneumonia.

2 .Characterize the virulent gene associated with most common bacterial causes.

3. Done the prevention of health and control of diseases entering the province,

especially from surrounding areas

3. Study the pneumonic lesion under scanning and transmission electron microscopy.

4. Building a healthy slaughter houses in Diala province because the khnankin

slaughter house is bad.



72

Reference:
Abebe,M.(2008). Study on prevalence of ovine lungworm infection in and around

Assella, DVM thesis, Mekelle University, Faculty of veterinary medicine, Mekelle,

Ethiopia.

Abubaker,M; Abdala,S;Elfaki,M and Kamal,S.(1980).Pathological studies on

sheep and goat pneumonia in sudan .africa .Journal volum.(28):288-293.

Addis, M; Fromsa, A; and Ebuy, Y. (2011). Study on the Prevalence of Lungworm
Infection in Small Ruminants in Gondar Town, Ethiopia. Journal of Animal and
Veterinary Advances.10(13):1683-1687.

Adem ,J.(2016). Lung Worm Infection of Small Ruminant in Ethiopia.Advances in
Life Science and Technology: Volum.(43):53-58.

Al —Anbagi,N.(2016). Isolation and identification some bacterial causes of the lung
abscess sheep as. Journal Veterinary Research.VVolum.(15):23-27.

AL-Daraji,A; cutlip,C and Lemkuhal,D.(1982).expermintal infection of the lumb
with bovine respiratory syncytial virus and pasteurella haemolytica:pathological

study.Animal journal veterinary Researcher .\Volum. 42:224-229.

Alemu,S; Esayas,A; Galegay,G and Aschalew,Z.(2006). Study on small ruminant
lung worm in Northern Ethiopia. Veterinary Parasitol.Volum. (142): 330-335.

Ali,M and AL-Samee,M.(2014). A geographical analysis of the reality of animal
wealth in Irag and its natural and life problems and the possibilities of its

development. Animal journal veterinary Research.Volum (1), No 18.

Al-Jobouri, Kh.H.Z.(1984). Pathological study of some aspects of pneumonia in
local goats. M.Sc.Thesis,University of Baghdad ,Iraq.

Alley, M.R.(2002). Pneumonia in sheep in New Zealand: an overview. NewZealand.

Alley,M.(1975).The bacteriological flora of the respiratory tract of normal and

pneumonic sheep.Newzland Veterinary.Journal.Volum.(23):113-118.

Alonge,D and Fasanmi,E.(1979). Asurvey of abattoir data in northern



73

Alousi,T; Khaffaji,M and Gitan,R..(1986).Studies on lungworms in lraq sheep;
Comparative efficacy of rintal and tetramisole under field conditions. Indian Journal
of comparative Microbiology, Immunology and Infectious Diseases. 1986 Jun-Sep;
7(2 & 3): 64-7.

AL-Sultan,1.(1976).pathology of some bacterial pneumonia in sheep in iraq with
special reference tp pasteurella infection.M.Sc.Thesis,University of Baghdad ,lIrag.

Altaif,K.(1970).0Observation on the incidence and some sesonal variation of some
helminth eggs and larvae in irag.Bull.Edemic dis.12:99-102.

Alton,C; Ward,G; Weiser,S; Bruce,C;Anderson;Patrick J.; Cummings,D; Karen
F. Arnold,l and Lynette,B.(2006).Haemophilus somnus (Histophilus somni) in
bighorn sheep. Canadian Journal Veterinary Research. January. 70(1): 34—42.

AL-Yaman,F; Assaf,L; Hailat,N and Abdel-Hafez,S.(1985).Evalence of
hydatidosis in slaughtered animals from North Jordan, Ann. Trop. Med. Parasitol.
79:5, 501-506.

Amaravathi,M; Satheesh,K; Annapurna,P and Subramanyam,K. (2016).
Incidence of spontaneous lung lesions in slaughtered sheep. International Journal of
Advance Research Biological Science .VVolum 3(2): 269-271.

Anderson, Cindy. (2013). Great Adventures in the Microbiology Laboratory (7th
ed.). Pearson. pp. 175-176.

Andrews,J.; Anderson, T; Slife, L and Stevenson, G.( 1985). Microscopic lesions
associated with the isolation of Haemophilus. somnus from pneumonic ovine lungs,
Veterinary Pathological Journal. 22:2, 131-136.

Asaye,M.; Biyazen,H and Bezie,M.(2015). Isolation and Characterization of
Respiratory Tract Bacterial Species from Domestic Animals with Pneumonic Lungs
from Elphora Abattoir, Ethiopia. International Journal of Microbiological Research 6
(1): 13-19.

Ayelet, G; Yigezu, E; Gelaye, S; Tariku and Asmare.K.(2004). Epidemiologic and

serologic investigation of multifactorial respiratory disease of sheep in the central



74

highland of Ethiopia. Intern. J. 19. Girma, A., 2008. Ethiopian Sheep and Goat
Application Research Veterinary Medecine, 2(4): 275-278.

Azizi ,S; Korani ,F and Oryan,A.(2013) .Pneumonia in slaughtered sheep in south-
western Iran: pathological characteristics and aerobic bacterial aetiology. Veterinary
Italian. Jan-Mar;49(1):109-18.

Azizi ,S; TAIJBAKHSH, E; REZAIILA ; NEKOUE,S and NAMJOO,A.(2011).The
role of Mycoplasma ovipneumoniae and Mycoplasma arginini in pneumonic lungs of

slaughtered sheep. Revue Médecine Véterinary, 162, 6, 310-315.

Bancroft,J; Alan,S. and David, R. (1996). Theory and practice of histopathological
techniques 4th edition.

Barnes,T; Hinds,L; Jenkins,D; Bielefeldt-Ohmann,H; Lightowlers,M; and
Coleman,G.(2011).Comparative Pathology of Pulmonary Hydatid Cysts in
Macropods and Sheep. Journal of Comparative Pathology. 144(2-3):113-122.

Bell,S.(2008).Respiratory disease in sheep:2.Treatment and control. In Practice. 30
(5): 278-283.

Besser, T; Highland,M; Baker, K; Cassirer,E; Anderson,N; Ramsey,J and Jenks,
J.(2012). Causes of Pneumonia Epizootics among Bighorn Sheep, Western United
States, 2008-2010. Emerging Infectious Diseases.18(3):406-414.

Bhagwan,P and Singh,N.(1972).Pneumonia in sheep and goats in tarai; A
pathological study. Indian Journal Animal Science .42:938-942.

Bouljihad,M; Berrag,B and Leipold,H.(1995).Gross and light microscopic features
of ovine pulmonary hydatidosis and verminouspneumonias in Morocco, Journal
veterinary Medicine series. B.42:9, 513-521.

BrogdenK, Lehmkuhl H and Cutlip, R.(1998).Pasteurella haemolytica complicated
respiratory infections in sheep and goats. Veterinary Research. 1998 May-Aug;29(3-
4):233-54.

Brown,A and Smith,K. (2015).Microbiological Applications, Laboratory Manual in
General Microbiology. 13th Ed. Pg. 277.



75

Bruere,A; West,D and Ridler,A.(2002).Enzootic pneumonia,in the sheep :health,
disease and production :written for veterinarins and farmers. Veterinary contining

Education massey university ,palmerston north,N.Z.,PP 100-108.

Chanie,M and Ayana,K.(2014).Ovine Lungworms: Occurrence, Pathology and
Associated Risk Factors in Sheep Slaughtered in Bahir Dar, Ethiopia. Journal
Veterinary Advance; 4(5): 540-549.

Cown,S; and Steel,K. (1993). Manual of identification of medical acteria. Third
edition. Cambridge University.

Cutlip,R and Laird,G.(1976).Isolation and characterization of a virus associated
with progressive pneumonia (Maedi) of sheep. Animal Journal Veterinary Research
37:1377-1382.

Cynthia,M and Scott,L.(2010).The Merck veterinary manual .10th edition MERCK
& CO., INC. WHITE HOUSE STATION, N.Journal., U.S.A.

Daniel,J; Held,J; Brake,D; Wulf, D and Epperson,W.(2006). Evaluation of the
prevalence and onset of lung lesions and their impact on growth of lambs. Journal of
the American Veterinary Medical Association, 228(9), 1396-1396.

Dar,L; Darzi,M; Mir,M; Kamil,S; Rashid,A; Abdullah,S and Reshi,P.
(2012).Prevalence and Pathology of Lung Worm Infection in Sheep in Kashmir
Valley, India. Journal of Animal Science Advances, 2(8): 678-685.

Dhar.D and Sharma,R.(1978).studies on comparative susceptibility of sheep and

goat to infection with Dictyocaulus filarial Indian Journal Animal . Science .48:29-31.

Douart,A.(2002). Les pasteurelloses des petits ruminants.Le Point Vétérinaire 33:86-
89.

Downes,F and Ito, K.(2001). Compendium of Methods for the Microbiological
Examination of Foods, 4th Ed , American Public Health Association, Washington,
D.C.

Bachoon,D and Wendy, A.(2008). Microbiology Laboratory Manual. Ed. Michael
Stranz. Mason, OH: Cengage Learning. Exercise 8, "Selective and Differential Media

for Isolation™ .



76

Ellis, J. A, Chavera, A. E. V and Demartini, J. C. (1993). Disease conditions in
slaughtered sheep from small holder flocks in peru,Small- Ruminant- Research. 10: 3,
243-250.

Ellis,J; Chavera,A; and Demartini, J.(1993). Disease conditions in slaughtered
sheep from small holder flocks in peru,Small- Ruminant- Research. 10: 3, 243-250.
Emikpe,B; Jarikre,T and Eyarefe,O. (2013).Retrospective Study of Disease
Incidence and Type of Pneumonia in Nigerian Small Ruminants in Ibadan, Nigeria.
African Journal Biomedicine Research Volum(16): 107 — 113.

Eyob,E and Matios,L.( 2013). The prevalence and risk factors associated with ovine
lungworm infestation in the Asella province, Central Ethiopia. Global Journal of

Acarology, Parasitology and Vector Biology.Volum.(1),pp. 025-030.

Food and Agricultural Organization (2006). International scheme for the
coordination of dairy development and International meat development scheme,

Report of a mission to Ethiopia; May 27- June 28; Working paper 23; Rome, Italy.

Garcia-Goti,M; Gonzélez,L; Cousens,C; Cortabarria,N; Extramiana,A;
Minguijon,E and Sharp,J.(2000). Sheep Pulmonary Adenomatosis: Characterization
of Two Pathological Forms Associated with Jaagsiekte Retrovirus. Journal of
Comparative Pathology, 122(1):55-65.

Garedew,L; Ayelet,G; Yilma,R; Zeleke,A and Gelaye,E.(2010).Isolation of diverse
bacterial species associated with maedi-visna infection of sheep in Ethiopia. African
Journal of Microbiology Research Volum. 4 (1): 014-021.

Gelagay,A; Leakemariam,Y; Esayas,G; Selam,T and Kassahun,A.(2005).
Seroprevalence of Pasteurella multocida and Mannheimia hemolytica and
Mycoplasma spp in sheep from north Shoa, Ethiopia. The Ethiopian Veterinary
Journal, 9: 75-76.

Georgsson, G.(1990). Maedi - Visna. Pathology and Pathogenesis. Maedi-Visnha and

Related Diseases Developments in Veterinary Virology, 19-54 .

Gerichter,C.(1951).studies on the lung nematodes of sheep and goats in the levant.
Parasitology, Veterinary Medical .\VVolum: (41):166-183.



7

Ghanem,Y; Naser,A; Abdelkader,N and Heybe,A.(2009).An Epidemio-
Coprological study of Protozoan and Nematode Parasites of Ruminants in Tropical
Semi-Arid District of Somaliland (Northern of Somalia) Kafrelsheikh Veterinary
Medical. Journal:760-787.

Goodwin-Ray,K.(2006). Pneumonia and pleurisy in sheep: studies of prevalence, risk
factors, vaccine efficacy and economic impact: a thesis presented in partial fulfilment
of the requirements for the degree of Doctor of Philosophy at Massey University,

Palmerston North, New Zealand.

Griffiths,D; Martineau,H and Cousens,C. (2010). Pathology and Pathogenesis of
Ovine Pulmonary Adenocarcinoma. Journal of Comparative Pathology, 142(4): 260-
283.

Grubor,B; Gallup,J; Meyerholz,D; Crouch,E; Evans,R; Brogden,K and
Ackermann, M.(2004). Enhanced Surfactant Protein and Defensin mRNA Levels
and Reduced Viral Replication during Parainfluenza Virus Type 3 Pneumonia in

Neonatal Lambs. Clinical and Vaccine Immunology, 11(3), 599-607.

Habtamu,S.(2010). Study on the prevalence of ovine lungworm in and around
DebreBirhan, DVM Thesis,University of Gondar, Faculty of Veterinary Medicine,
Gondar, Ethiopia.

Hassen,A.(2009). Prevalence of ovine lungworm in and around Assela. nd DVM

Thesis, Jimma University School of Veterinary Medicine, Jimma Ethiopia.

Haziroglu,R; Diker,K; Gulbahar, M; Akan ,M and Guvenc T.(1994). Studies of
the pathology and microbiology of pneumonic lungs of lambs. Dtsch Tierazztl

wochenschr Journal : volum (11):441-3.

Heit,C; Marshall,S; Singh,S; Yu,X; Charkoftaki,G; Zhao,H; Orlicky,D; Fritz,K;
Thompson,D and Vasiliou,V.(2017)."Catalase deletion promotes prediabetic

phenotype in mice". Free Radical Biology & Medicine. 103: 48-56.

Hussein,M and Haroun, E.(1976). The pathology of pulmonary and pancreatic

Fascioliasis in cattle, Sudan Journal veterinary Science and Animal. Hus.17:60-67.



78

Isenberg,H.(2004).Clinical Microbiology Procedures Handbook. American Society
for Microbiology p. 3.3.2-3.3.2.13.Williams and Wilkins,C; Baltimore, MD, p.218 —
220.

Jenkins,E.; Veitch,A; Kutz,S; Bollinger, T; Chirino-Trejo,J; Elkin,B and Polley,
L. (2007). Protostrongylid Parasites And Pneumonia In Captive And Wild Thinhorn
Sheep (Ovis Dalli). Journal of Wildlife Diseases, 43(2): 189-205.

Jubb,K; Kennedy,P and Palmer,N.(1993). Pathology of Domestic Animals. 4th
editionn. U.S.A: Academic press.

Kadhim,J.(1974).Incidence of lung worm of sheep in irag. lraqi Medical
Journal.22:69-72.

Kadir,M; Ali,N and Ridha,R.(2012). Prevalence of helminthes, pneumonia and
hepatitis in Kirkuk slaughter house, Kirkuk, Irag. Iragi Journal of Veterinary
Sciences, Vol. 26, Supplement 111, 2012 (83-88).

Kahn,M.(2005). The Merck Veterinary Manual. 9" ed. Washington Merck and Co.
Inc. USA. paper: 55-67.

Kassahun,A and Mersha,C.(2013).Study on the Prevalence and Pathological
Features of Lung Worm of Sheep Inbahir Dar, Ethiopia. Acta Parasitologica Globalis
4 (2):41-48.

Kassai, T.(1998). Veterinary Helminthology. Oxford: Hungery press. Hungary, paper:
67-142.

Kimberling,C.(1998). Diseases of sheep .3rd ed.Philadelphia: Lea and Fibiger, USA.
paper: 16-149.

Kumar,M; Kumar,R; Varshney,K; Nair,M.;Lakkawar,A; Sridhar,B and
Palanivelu,M.(2014). Pathomorphological studies of lung lesions in sheep. Indian

Journal of Veterinary Pathology, 38(2), 75.

Laine,L; Nathwani,R and Naritoku,W.(2005)."The effect of GI bleeding on
Helicobacter pylori diagnostic testing: a prospective study at the time of bleeding and
1 month later.". Gastrointest Endosc. 62 (6). pp. 853-9.



79

Leiper,J.(1957).Animal parasites and their control. Report to the government of
Irag.Rome Ex.Tech.Programme.F.A.O.,NO.610.

MacFaddin,J.(1980).Biochemical Tests for Identification of Medical Bacteria, 2nd

ed. Williams and Wilkins, Baltimore.

Mahdi,A; Al-Nagshabendy,A and Haddel,B.(2015). A study of some pathological
lesions in the lung of sheep and Duhok abattoir. Basra Journal Veterinary Research
Volum(14):2.

Marianelli,C; Cifani,N; Capucchio,M; Fiasconaro,M; Russo,M; Mancusa,F and
Marco,V.(2010). A Case of Generalized Bovine Tuberculosis in a Sheep. Journal of

Veterinary Diagnostic Investigation, 22(3):445-448.

Mcgavin,M and Zachary,J.(2007). Pathological Basis for Veterinary Diseases. 4 ed.
St. Louis: Mosby, USA.

Mengestom,G.(2008). Preliminary study onprevalence of ovine lungworm infection

in Atbsi (Tigray).DVM Thesis, Jimma University, Jimma,Ethiopia.

Misra,H.(1970).Analysis of bacteriological examination of morbid materials from
cases of sheep pneumonia during the period 1959-1968.IndianVeterinary Journal
47:714-720.

Mitchell,J.(1980).Guide to meat inspection in the tropics. Aldenmpress . Oxford,56-
65.

Moges,N; Bogale,B and Chanie,M.(2011).Dictyocaulus Filaria and Muellerius
capillaris are Important Lungworm Parasites of Sheep in Wogera District, Northern

Ethiopia. International Journal Animal and Veterinary Advance 3(6): 465-468.

Morris,D; Clarkson,M; Stallbaumer,M; Pritchard,J; Jones,R and Chinnery,J.
(1985). Albendazole treatment of pulmonary hydatid cysts in naturally infected sheep:
A study with relevance to the treatment of hydatid cysts in man. Thorax, 40(6), 453-
458.

Mukasa-Mugerwa,E; A.Lahlou-Kassi,D; Anindo,J; Rege,S; Tembely,M and

Baker,R.(2000). Between and within breed variation in lamb survival and risk factors



80

associated with major causes of mortality in indigenous tropical sheep. Small
Ruminant Research journal. 33: 1-12.

Murray,P; Baron, J; Jorgensen, J; Pfaller,M; Yolken,R.(2003). Manual of
Clinical Microbiology, ASM, Washington, D.C. (Eds.), 8th Ed.

Nieberle and Cohrs,P.(1966).Text book of the special pathological anatomy of the
domastic animal.1*.Enghlish Edtion,pergamon press,Oxford.Nigeria, Trop Animal
Health Prod, 11(1): 57-62.

Nimmo,J.(1979).Six cases of verminous pneumonia (Muellerius capillaries) in
goats.Oan.Veterinary Journal.20:49-52.

Nuraddis,I and Yared,D.(2012). Prevalence of Ovine Lung Worm Infection in
Mekelle Town, orth Ethiopia. The Internet Journal of Veterinary Medicine. 2012
Volume 9 Issue.l.

0Ojo,M. (1976a). Ovine pneumonia in Nigeria.l-Epidemiology and bacterial flora of

the normal and disease respiratory tract. Trop.Anim. Health. Volum (8):85-89.

Omer,A; Berhanu,A; ChanieeM and Fentahun,T.(2012).Isolation and
Identification of Aerobic Bacterial Flora in Nasopharyngeal Passageways of
Apparently Healthy and Clinically Sick Sheep at Gondar University Veterinary

Clinic. American-Eurasian Journal of Scientific Research 7 (6): 232-237.

Oros,J; Fernandez,A; Rodriguez,J; Rodriguez,F; Poveda,J.(1997).Bacteria
associated with enzootic pneumonia in goats. Journal Veterinary Medicine. B; 44: 99-
104.

Oruc,E.(2015). The pathologic and bacteriologic comparison of pneumonia in lambs.

Turk .veterinary Journal volum(30),p:593-599.

Ozyildiz,zZ; Tel,O; Yilmaz,R; Ozsoy,S and Keskin,0.(2013).Pathological and
Microbiological Investigations of Pneumonic Pasteurellosis in Sheep. Kafkas
Universitesi Veteriner Fakiiltesi Dergisi 19(1):103-108.

PALL,A and PALSSO,N.(2016). Maedi-visna. Journal clinic Pathology, 25, Suppl.
(Roy. Coll. Path.), 6, 115-120.



81

Pawaiya,R; Shivasharanappa,N; Sharma,N; Mishra,A; Gururaj,K; Paul,S;
Singh,S.(2015).Patho-morphological study of a spontaneous case of mycotic
pneumonia in sheep. Indian Journal of Veterinary Pathology, 39(1),78.

Pepin,M; vitu,C; Russo,P; Mornx,J and Peterhans,E.(1998). Maedi-visna virus

infection in sheep: a review.veterinary Research Volum (29):341-367.

Pillai,P.(1979).Studies on the bacteriological species associated with pneumonia in
goats.Kerala.Journal Veterinary Sciencel0:137-144.

Ramachandran,S and Sharma,G.(1969).Observations on the incidence and
histopathology of pneumonia of sheep and goats in India Indian Veterinary Journal
46:16-29.

Ramachandran,S.(1967).Observations on the histopathology of the verminous
pneumonia of sheep and goat at mukteswar-kumon. CeylonVeterinary Journal
15:100-104.

Saleh,N and Allam,T.(2014).Pneumonia in sheep: bacteriological and clinic

pathological studies. American Journal of Research Communication, 2(11): 73-88.

Sarkar,P and Bhattacharyya,H.(1975).ovine  pneumonia  caused by

Corynebacterium ovis Indian Journal Animal Health 14:5-6.

Sawa,T.(2014).The molecular mechanism of acute lung injury caused by
Pseudomonas aeruginosa: From bacterial pathogenesis to host response. Journal of

Intensive Care J Intensive Care, 2(1), 10.

Sawhney,A.(1959).Carrier rate pathogens normally encountered in respiratory tract of

apparently healthy sheep.Journal Veterinary Research Mohw 4:19-23.

Schock,A; French,H; Chianini,F; Bartley,P; Katzer,F and Arthur,O.(2011).
Respiratory disease due to acute Sarcocystis tenella infection in sheep india Journal

animal scinece. Volume 170, Issue 22.

Seif eldin,A and Alzarook,M.(1996). Medical bacteriology and mycology laboratory

manual, first.



82

Sharma,D and Dwivedi,J.(1976a).Pseudotuberculosis lesions in the lung of sheep
and goats .Indian Journal Animal Science 46:663-665.

Sharma,D and Dwivedi,j.(1977).pulmonary mycosis of sheep and goat in indian
journal Animal.science.vol(47):808-813.

Sheehan,M ; Cassidy,J; Brady,J; Doherty,M; Quninn,P ; Nicholas,R and
Markey,B.(2007).An aetiopathological study of chronic bronchopneumonia in lamb
in the Ireland . veterinary journal. volum (3):630-7.

Sissay,A.(1996). Preliminary Study on the Prevalence of Ovine lungworm Infection
in and Around Bahir Dar. DVM Thesis,Faculty of Veterinary Medicine, Addis Ababa
University, Debre-Zeit, Ethiopia.

Srilatha,N ; Sujatha,C; Ramanamurthy,k and Nasreen. A.(2016).A RARE CASE
OF PULMONARY TUBERCULOSIS IN A SHEEP. International Journal of Food,
Agriculture and Veterinary Sciences: Volum. 6 (1) January-April, pp. 21-23.

Symbyal,S; Banerjee,M; Baxi,K; Gupta,P.(1980).Bacteriologyof pneumonia of

sheep and goat.Journal research punjab.Univ.17:89-91.

Teffera,S.(1993).Prevalence of ovine lungworms around Dessie and Kombolcha
.DVM Thesis, Addis Ababa University, Faculty of Veterinary Medicine,DebreZeit,
Ethiopia.

Tegegne.M; Gugsa,G and Awol ,N .(2015). Prevalence of Ovine Lungworm in
Banja District, Awi Zone, North West Ethiopia. Acta Parasitologica Globalis 6 (1):
08-13.

Tewodros,A. (2015). A Review on: Lungworm Infection in Small Ruminants. World
Journal of Pharmaceutical and Life Sciences, 1(3), 149-159.

Tewodros,F; Yeshiwas,S., Mersha,C and Nibret,M.(2012).Prevalence of
Lungworm Infection in Small Ruminants in and Around Jimma Town, Southwest
Ethiopia. Global Veterinaria 9 (5), pp 580-585.

Ugbazghi,K.(1990).Preliminary study on the prevalence of lungworm in small
ruminants in Hamassin Awraja, DVM thesis, Faculty of Veterinary medicine, Addis
Ababa University, Debre Zeit, Ethiopia.



83

Villarroel,A.(2013). Internal Parasites in Sheep and Goats. Extension veterinarian,
Oregon State University.EM 9055, Paper 1-4.

Weiser,G; DeLong,W; PazJ,L; Shafii,B;Price,W; Ward,A.(2003).Characterization
of Pasteurella multocida associated with pneumonia in bighorn sheep. Journal Wildl
Diseases Jul;39(3):536-44.

Weldesenebet,D and Mohamed,A.( 2012). Prevalence of Small Ruminant Lung
Worm Infection in Jimma Town Dawit Weldesenbet. Global Veterinaria 8 (2): 153-
159.

Wilson,S.(1970).The strength and duration of immunity to Dictyocaulus filaria
infection in sheep and goats.Research Veterinary Science 11:7-17.

Yagoob,G; HosseinH and Ehsan,A.(2014). PREVALENCE OF SMALL
RUMINANT LUNG-WORM INFESTATION IN TABRIZ CITY, IRAN. Indian
Journal of Fundamental and Applied Life Sciences: Volum. 4 (2) April-June, pp. 320-
323.

Yildiz,K.(2006). Prevalence of lungworm infection in sheep and cattle in the
Kirikkale province. Turkiye Parazitol Derg. 2006;30(3):190-3.

YIMER,N AND ASSEGED,B. (2007). Aerobic bacterial flora of the respiratory
tract of healthy sheep slaughtered in Dessie municipal abattoir, northeastern Ethiopia.
Revue Medecine Véterinary Journal, 158, 10, 473-478.

Yoshihara,S; Hung,N; Hung,N and Goto,N.(1998). An erratic parasitism found in
the lungs of sheep during experimental infection with Fasciola gigantica (Japanese
strain). Journal of Helminthology, 72(03), 227.



duadal)

G pall iyl (Rulidlall g & ES) A pal) i) (gall Fad 3 jadd Cheaa Al
s Abiae i) B7 Cman , b Alkilae 8 idadl) e ) 5 & i (o sal (Rl s Auiall)
Adadlaall (e Ailide 3hlie s (S 5 ) Jae 8 Cand alEY) (he 1000 Land DS (e Al il e
2017 L3 et Laly 2016 L 8 Ul (a8l

GRS ) 53 (g 50 Y] s S Cu (8.7%) las &5 67 dbeadll il 2 (S
Gl 53 g5l Yl ¥l I Ly Alias Ala B7 g sene (e (95.5%) ibas Al 64

Aone a 67 ¢ same (30 (4.506) Aboas Vs 3 Lk

@l 5l @l gl il Cua Al daail) &}sg._uéli_‘ul\ 1A A yall VS Cdtia
;‘_;A}&\)j\&mgaw L dall

(56.7%) Adbas s 38 & sil g Abaddl VA e S e 3all 5 alall gl 5,0 @y 1Yl
OS5 (46.2%) Albas Ala 31 ey (oaail) uaill 250 Qledll sa 5V OIS Sua pend ) ol
JlE dae I dslial el e B S dlae) #LIS L uah S5 (35.8%) Abas Als 24 Al e
el g sl s g SUl g A 9,l lalll g Glaadll A il seda g 8l il Baa g Al WIAN e
g sl b edai () ol sl B 5 AtV LAY ) sedy iy IS5 (10.49%) Abas WY 7 Jie Cia
20 Waxe oIS Staphylococcus aureus & g sill 13a 8 dadiiall 4y il Y dall il e all
7 o S Klebsiella pneumonia ,&¥ e 7 Wae (S5 Streptococcus species ,4 e
6 s23c (S5 Proteus species s <¥ie 4 &Y e e oS5 Pasteurella multocida , &Y e

Y e

5 wils Cua (10.4%) las DY 7 Jie Cum (555 0zl AD ) sed ol eV (e JaY) & il Ll
i Jal w8 ) seday ClgiV) e gl 13 Sadiys gl AN Baeie Guillag aalg 2l A 93 CVa
£ sl 138 b Leadiall 4 Sl oY Jall aal culS s | Ailide alaal 535 45l mha e (e e ()5S
,oil e e IS5 Staphylococcus aureus , =Y e 3 Waxe (K5 Streptococcus Species »
<us Escherichia coli s Actinomyces pyogenes Wl 2 e oS5 Klebsella pneumonia

JLete Baal g JSTAL e el il

(28.3%) ibas Alla 19 ¢ 5l 1 dubiad AN 30 S sopeally Sl i) &) 3 Ll
el OS5 (19.4%) Abas Al 13 i i alall il 850 Gl ga IV Gpand ) sl
s OV B Jie Cus (el g 5ill g ¥l 08 L5 ) ae Slpalll s Slaadll (8 G ol ) s
G jall Sy ¥l (o QB e o) sl B 5 Al LIAD) ae Gl ZLS L ey IS5 (9%)
Alje 15 laxe S5 Pasteurella multocida o g5l 13 ae dadidl 4Kl



, Mannheimia Streptococcus speicies , =¥ = 3 lae Sy Staphylococcus aureus
&5 JS ol je laaxe oIS Staphylococcus epidermidis s E coli , hemolytica

(10.4%) <N 7 A t}_ﬂ\ 13 Abaall YT dae IS 1 sall I ol QM\ > | Pk
Dl (A e gl 13a juab g (7.4%) bas @Y 5§ Jie Cus dall IR 45 )1 Qledll cpe g1 1S
Sa g Al LAY (o il ae el S~ LS 5l 5 Apdiall LAY e (U & gl SIS ae  JIBIA)
LAY 5 81 il saus g AnledW) LIAN Aams ALl jlaall S a8 el oS8 SO g gl Ll el gl

Yaal) e a8 aa Adall

Tlat o sanl s Allas (50 elasiVU Aas Vs 85 5l il Al Alla 13 llia (S L)
(el ghal

(P A A e 89 s A jadll g s ball L il SH daall glS

Streptococcus , 4 20 Pasteurella multocida, 43 28 Staphylococcus aureus
6 Proteus species, =¥ 9 Klebsiella pneumonia Al 15 speicies
Mannheimia hemolytica ,=~¥ = 3 E coli ,=¥ = 5 Staphylococcus epidermidis, =Y j=

Baal g 4 je Actinomyces pyogenes_s ol e

OS5 Abadll cVlall KU ¢ gandd) o (4.5%) <Vl 3 J<G 2 Lakll 4550 @y ) Al L
8 Ao Al dga g ey Gillay Jias a8y alially (e el adll aadl) 250 b S5V Cpe i
Oe e a5 cllaball Gy AoV (5 A5 A i cllin Lial s c¥aall 2L ) g ousdill) (5 jlaall
s Dictyocaulus filaria Jdje o5 288 498 Al 4y Dictyocaulus filaria ik als

. Muellerius capillaris

ey Jiss Gy el G 50 3 g Aaidi o3 sy Lkl &) il e S g ) Ll
Al sl (e J e 285 Al gell Sluasll 4 Jlslal) 5 sa g dagis Jalial) (e dolle 4l 25 90 Jaaly g Baal
. Muellerius capillaris s Dictyocaulus filaria L ¢blik

Muellerius s <¥ 3 < Dictyocaulus filarial &5 <¥ie 5 Llalll &Y jll 2o G S

il e capillaris



Gl 4y sgan
lad) iall g Mad) alal) 515 9
3y deala

bl Gl 4lg

(o Al Cld ) (el A yall Apad) il gl
A ABbdlaa B da gadal) LS
) Aatia Alu

A d o ciltkiia (e 53 (A9 %y drala — (5 k) lal) 448 (ulaa

oal ¥ [ (g k) bl agle (A picalal)

d oa
Ak ) 3 gada LS Jaaa
il il

A5 e JudA 3]

22017 21439



	Acknowledgments
	List of Tables
	List of Figures
	CHAPTER ONE
	INTRODUCTION

	CHAPTER TWO
	2.Literatures Review
	2.1.Etiology of Pneumonia in sheep:
	2.1.2. Verminous pneumonia:
	2.2. Types of pneumonia, gross pathological changes:
	2.3. Types of pneumonia with Histopathological changes:


	CHAPTER THREE
	Material and methods
	3.1.Materials
	3.1.1.Gram stain:
	3.1.2.Culture media:
	3.1.2.1.Blood agar:
	3.1.2.2 MacConky agar:
	3.1.2.3.Nutrient agar :
	3.1.2.4.Eosin methylene blue agar :
	3.1.2.5.Mannitol Salt agar :
	3.1.3.Biochemical tests :
	3.1.3.1.Catalase test :
	3.1.3.2.Oxidase test :
	3.1.3.3.Slide coagulase test:
	3.1.3.4.Nitrate reduction test :
	3.1.3.5.Indol test:
	3.1.3.6.Methyle Red-Voges Proskauer (MR-VP) Broth:
	3.1.3.7.Nutrient broth :
	3.1.3.8.Simmons citrate :

	3.2.Methods
	3.2.1.Samples Collection:
	3.2.2.The Sampling :
	3.2.3.Bacteriological examination methods:
	3.2.4.Parasite examination methods:
	3.2.5.Histopathological examination:

	3.3.Identification of bacteria:
	3.3.1.Staphylococcus aureus:
	3.3.2.Streptococcus species:
	3.3.3.Pasteurella meltocida:
	3.3.4.Klebsiella pneumoniae:
	3.3.5.Proteus species:
	3.3.6.Staphylococcus epidermidis:
	3.3.7.Mannheimia hemolytica:
	3.3.8.Actinomyces pyogenes:

	Gram positive very small white, opaque and glistening colonies , with β-hemolysis (clear) on  sheep blood agar and negative for catalase,oxidase.
	3.3.9.Escherichia coli:

	3.4.Pathological examination:
	3.4.1.Gross pathology :
	3.4.2.Sample fixation:
	3.4.3.Tissues processing:
	3.4.4.Dehydration and Clearing:
	3.4.5.Embedding of the tissue:
	3.4.6. Microtome technique:
	3.4.7 Manipulation of section:
	3.4.8.Staining process:
	3.4.9.Mounting:

	3.5.Sterilization:

	CHAPTER FOUR
	RESULTS
	4.1. Bacterial isolation:
	Table (1) numbers and the percentages the  species of bacteria.
	Figure (1): Biostatical analysis showing number and the percentage the  species of bacteria.

	Table (2) the species of Bacterial pneumonia and the isolated of it .
	Figure (2):Biostatical analysis showing the types of  bacterial pneumonia with numbers of it.


	4.2.Parasitic isolations:
	Table (3) the species of Parasites isolated from the lung sheep which infected naturally with pneumonia.
	Figure (3):Biostatical analysis showing parasitic isolates with pneumonia with rates of it.

	Table (4) The types of verminous pneumonia were isolated of it.
	Figure (4): Biostatical analysis showing the types of parasitic pneumonia with the rates of it.


	4.3.Bacterial pneumonia:
	4.3.1.Gross Pathological changes and its distributions:
	Figure (5): Gross apperance of the lung showing consolidation reddish to white grayish, lesions distributed on most area of the lung.
	Figure (6): Gross apperance of the lung showing large area of  abscess raised above the surface lung occupied the diaphragmatic lobe of the right lung lobe.
	Figure (7): Gross apperance of the lung showing multifocal abscess with fibrinous exudate in the lung parenchyma.
	Figure (9): Gross apperance of the lung showing congestion, edema, emphysema and red hepatization, the color vary from dark red to red area.
	Figure (10): Gross apperance of the lung showing pale emphysematous area in the lung parenchyma easily compressed by fingers.
	Figure (11): Gross apperance of the lung showing red pale areas and atelectasis under lung surface.

	4.3.2.Histopathological changes:
	Figure (12): Histopathlogical section of the lung showing  aggregation of neutrophils with few mononuclear cell (lymphocytes,macrophages and plasma cell) in the bronchial lumen,bronchiole  and alveoli (H&E) X40 .
	Figure (16): Histopathological section of the lung showing fibrinous exudate  in the alveoli and neutrophils infilteration(H&E) X100.
	Figure (16): Histopathological section of the veseral pleura showing fibrin deposion in the pleura (H&E) X40.
	Figure (17): Histopathological section of the lung showing thickening of the alveolar septa and congestion of Blood capillaries as well as infiltration of inflammatory cells specially neutrophils in additions, to presence of emphysema.(H&E)X40.
	Figure (18): Histopathological section of the lung showing thichening of alveolar wall and mononuclear cells infilteration in the interstitial tissue as well as congestion of the blood vessles (H&E) X40.
	Figure (19): Histopathological section of the alveoli showing distruaction of the alveolar wall (H&E)X40.
	Figure (20): Histopathological section of the lung showing  atelectasis of the alevuli and in the diaphragmatic lobe, most cases occur in the left lung than right lung (H&E)X40.
	Figure (21): Histopathological section of the pulmonary artery showing thrombus occluded the artery (H&E)X40.

	4.4.Parasitic pneumonia:
	4.4.1.Gross pathological changes:
	4.4.2.Histopathological changes:
	Figure number (24): Histopathological section of the lung showing suppurative exudate and different stages  of D. falaria larvae.(H&E)X40
	Figure number (25): (A).Histopathological section of the lung showing mucous exudate and mononuclear cells in the bronchus(B). in addition to metaplasia and desqumation (H&E)X40.



	CHAPTER FIVE
	5.1.Discussion

	CHAPTER SIX
	6.1.CONCLUSIONS:
	6.2.RECOMMENDATIONS:

	Reference:

