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Abstract: The purpose of this study was to identify the pathologic and microbiologic findings and their ratios,
which were detected in the lungs of broilers slaughtered in slaughterhouse. For this purpose, lung tissues of
21,600 animals, which were slaughtered in a commercial broiler slaughterhouse were examined and the tissues
in which lesions were observed, underwent microbiologic and histopathological examination. In 275 (1.27%)
of the examined broilers, pathologic lesions were detected and in 244 of these samples, different bacterial agents
were identified. All of the lustopathological findings detected in the lungs had an inflammatory nature and when
they were categorized according to predominant features in the inflammation area, exudative mflammation in
241 broilers (87.63%), proliferative inflammation in 24 (8.72%) and exudative-proliferative (bronchomtersititiel)
mflammation in 10 (3.63%) were seen. In all of the cases, peribronchial and perivascular lymphoid hyperplasia
and osseous and cartilaginous nodules m parenchyma of the lungs appeared as common findings. It was found
that among the microbiologically identified agents, E.coli ranked first. No clear relation between the type of
lesions and the infectious agents identified was established. In conclusion, these results indicated that the ratio
of lung lesions were 1.27% in slaughtered broiler chickens.
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INTRODUCTION

Diseases of the respiratory tract have an important
role in poultry. In survey studies, which were carried out
on diseased or dead chickens it is reported that, among
the causes of the diseases, respiratory system diseases
generally ranked first (Kusama et al., 1985; Rathore et al.,
1985; Reece et al., 1986). These diseases may emerge as
the reflection of a primary or a multisystemic disease
(Glisson, 1998). In the etiology of respiratory system
diseases, bacteria, virus, parasite, fungi, nutrition and
environmental factors are effective (Brugere-Picoux, 1984).
In the etiology of respiratory system diseases, bacterial
agents have an important role. However, bacterial agents
generally colomze in respiratory system after a primary or
viral infection or after a nutritional or an environmental
stress and then cause infection (Glisson, 1998). The data
on poultry diseases are generally based on the data,
which are obtained from experimental studies (Garside,
1965; Gauffaux et al., 1977) or from the samples taken to
diagnosis laboratories (Fletcher, 1980). There are no
pathologic studies, which analyze lung lesions based on
slaughterhouse material. The purpose of this study is to

determine the pathologic and microbiologic findings and
their ratios, which were detected in the lungs of broilers
slaughtered in the slaughterhouse in our region, where
broiler production 1s common.

MATERIALS AND METHODS

The material of the study consisted of lung tissues of
21,600 broilers, which were examined with inspection and
palpation in a commercial broiler slaughterhouse. The
broilers studied were from the flocks with prior history of
respiratory distress. During the examination, the lesioned
or lesion-suspected lungs were collected and after the
determination of the distribution of the lesions, they were
taken to the laboratory. Lung tissues of all of the samples
underwent microbiologic and histopathologic analyses.
Microbiologic cultivations from the lung with lesions were
made to blood agar. Tdentification or confirmation of
bacterial species was assessed by observation of the
colonial morphology and Gram staining results and
biochemical methods. These
were briefly as follows, catalase,

biochemical methods
nitrate recduction,
H,S production in Triple Sugar Iron (TSI), growth on
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MacConkey, Indole, Urease, Metil Red, Voges Proskauer,
oxidase reaction, motility and carbonhydrate fermentation
(Sneath ef al., 1986).
Tissue samples,
histopathological examination were fixed in 10% buffered

which were collected for
neutral formalin solution. The cross-sections, which were
taken to paraffin blocks after routine processes were
stained with heamatoxylineosin (H and E) and then were
examined by light microscope.

RESULTS

Gross findings: Gross lesions were observed in
275 (1.27%) of the examined broilers in the lungs. It was
found that 152 broilers the lesions were colomzed mn the
right lobe, in 81 broilers the lesions were colonized in the
left lobe and the lesion had bilateral colonization in
42 broilers. It was found that, the size of the lesions,
which were macroscopically detected ranged from the size
of lentil to chick pea, had dark brown or blackish color and
had liver consistency. And in some of the broilers, the
lesions were extended in a way to cover the entire lung,
had dark red color, were thick and were, in some places,
covered with a grey-colored mass.

Histopathological findings: All of the findings detected in
the lungs were of mflammatory nature and the detected
lesions were categorized as exudative, proliferative and
exudative-proliferative (bronchointerstitial) bronchopne-
umonia according to the predominant feature in
mflammatory area and then were given in Table 1 with

the microbiological cultivation results of the samples. In
all 3 types of bronchopneumoma, peribronchial and
perivascular lymphoid hyperplasia and osseous and
cartilaginous nodules (Fig. 1) in parenchyma of the lungs
were observed as common findings. Tt was observed that
among all samples, exudative bronchopneumonia
constituted the majority. In the samples with exudative
type bronchopneumonia, especially hemorrhage in
inflammatory area was observed to be a common finding.

Histopathologic findings characterized with catarrhal,
hemorrhagic,
according to the predominant feature were detected in the
exudative type bronchopneumonia. In the catarrhal

necrotic and fibrinous mflammation

bronchopneumomnia, degeneration, necrosis or hyperplasia
were seen 1n the epithelium of the secondary and tertiary
bronchi and air vesicles. There was exudate containing
degenerating and necrotic epithelial cells, heterophils, red
blood cells and mucus m the lumen of the air ways
(Fig. 2). It was seen edema, congestion, heterophil and
mononuclear cell infiltrations in the interstitial area. In the
hemorrhagic bronchopneumonia, severe hemorrhage and
necrosis were prominent feature and acute inflammatory
cells mfiltration and tissue debris were often present
(Fig. 3). Severe multifocal to coalescing necrosis with
vasculitis and vascular thrombosis were the main
microscopic lesions of necrotic bronchopneumomnia. In the
fibrinous bronchopneumonia, tertiary bronchus and air
vesicles were filled with fibrinous exudate admixed with
various amount of hemorrhage, small numbers of
heterophuls and macrophages (Fig. 4). The fibrinous mass
in the air ways appeared as pink, fibnllar or more

Table 1: Histopathological and microbiclogical results observed in the lungs with lesions slaughtered broiler chickens

Histopathological findings

Exudative- Proliferative
Exudative BP* proliferative BP BP
Catarrhal- Hemorrhagic- Fibrino-  Broncho- Non Granul-
Catarrhal hemaorrhagic Hemorrhagic necrotic Necratic  necrotic  interstitial granulo- omatous
Infectious agents BP BP RP RP RP RP RP matous BP BP Total
Staphylococcus (Staph) sp. 19 12 3 2 - - 4 - - 40
E. coli 23 19 - 3 6 3 - 1 8 63
E. coli +Fungi - 3 2 - - - - - - 5
P. multocida 5 6 2 - - - - - - 13
Streptococcus sp 5 2 - - - - - 7
Staph sp. + E. coli 14 8 5 2 - 3 2 34
Coryrebacterium sp. 2 - 2 - - - - - - 4
Proteus sp. 21 19 3 2 2 - 2 8 - 57
Proteus sp. + Staph. sp. 3 - - - - - - - - 3
Pseudomonas sp. 3 3 2 2 - - - - - 10
Fungi - - 2 - - - 2 - - 4
Bordatella sp. 2 - - - - - - - 2
Bacitluy sp. - - - 2 - - - - - 2
No agent grew 12 7 [ 2 - - 2 - 2 31
Total 109 79 27 15 8 3 10 12 12 275

*BP: Bronchopneumonia
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Fig 1: Osseous noddes around tertiary bronchd in the
lung in a broder clicken H and EX320

Fig 2: Catarrhal bronchoprnewnomia, Edema in tertiary
brotchi and lam en of air vesicles inthe langof &
broiler, desquan ded epithelisl cells heteropled
and monormclesr leucocytes and erythwocytes H
and EX320

Fig 3 Hemotthagic-teerotic bronchopneum onia Severe
hemorthage, necrosis, aoate inflammatory cells
infiltration and tissue debriz in a lung of a brodler
chicken H and EX140

Dhomogeneous. The capillaties were compressed by
fitwinose exudate and became ocduded by fuombi in
SOthe areas.

: v
LT

Fig 4: Fibrinous broochoproeymorda, Aly ways wete
filled with fibeinos exudate admized with various
amowrt of hemorthage,  small manbers of
heterophils and macrophages in the hang of a
brodler chicken H and EX160

Fig 5 Proliferative brotwhopnewnonda. Macrophages,
Ipnphocytes, plasm a cells, a feur heter oplils, type
IT cell and cotmective tissue froliferation in the
interstitial area in the lung of a broiler chicken H
and EX320

The chatacteristic findings of proliferative lesions
wete focal epithelial bpperplasie of secondary atd terti ary
bronchi and ait vesicles, musce trabeoalas brrpertr opler
inn the walls of the tertisy twonchi. LMacrophages,
Iymphocytes, plasma cells, a few heterophils, type II
cell and connective  tissue  proliferation cansed
thickeming of interstitial area (Fig ). Emplyrsematous
findings, which ate characterized by collapse and
dilatation in soeme of the aiy vesicles or some niptres in
the walls were detected. 3 ame of the proliferative lesions
were of gramd omatous natare. The grarolomas consisted
of a caseousmass with necrotic heter oplils in the center
andwete surrowaded by epitheli oid macrophages, plasma
cells, rmphocytes, gant cells and cormective tissue cells
(Fig &) Bacterial aggregates were present in the some
fiectotic ateas.
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Fig 6: Gramd cmatons bronchoprneam orda, The gramalo-
mas consisted of nect otic heterophil s it the center
atd were surrounded by in the lang of a brodler
chicken H and EX1640

Fig 7: Broncheointerstitial prewmorda Sewvere 1ympho-
cyte ifiltrations in the lung of a brodler clicken H
and EX320

The cases in which exudative findngs and
proliferative lesions ocowred together were considered
to be bronchointerstitial proewnorda. In these cases
along  with a catarrhal o catarrhal-hemorthagic
bronchopnean crda, findings composed of macrophage,
Lypnphocyte, plasma  cell  lgpettrophy  of  mouscle
trabeculae and proliferation of cormective tissue cells
were observed In 3 cases with bronchointerstitial
priewnoria, diffuse Iynphoid cells infiltrations were
observed (Fig. 7). In addition, i 3 of these cases
grneytial cells were also obgerved in the desquamated
cellsin secondaty and terti sty bronehd lamens.

Microhinbgical findings: Irn 244 (82 72%) of the 275 lung
tizsues with mactoscopic lesions, different bacteria were
igolated and in 31 (1125%) samples, fio bactetial agent
wag produced. [t was found that among the agents which
were identified from preumatic lungs, mostly Bcherichia
coll (B coll), Frofeus sp., Saphylococcus ap. (Saph. )

and Staph. sp. + B ocoli were observed. While in the
majority of lungs with tronchopnewnoria single agent
was cultivated in some cases mote than one bacterial
species were cultivated

DISCUSSION

Pathological changes were detected in the lungs of
275(1.27%) of 21,600 brodl er s, which wer e ex amined it the
study. There are a limited mumber of studies based on
daughterthouse material in podtry (Ansar-Lan  and
Rezagholi, 2007, Herennda and Jakel 19940, bt there are no
pathologic siadies, which evauated lung lesions. The
teason of this is probably the fact that in poultey
production places, whett a disease appears in a poultey
houge, as the individual economic walue of the poultey are
lone, necropsies can be applied onardmoals. In addition, the
fact that slaughter process in poultsy slaughterhouse are
guite fast and the fact that making lhang examinations
without irdernapting slanghter processis difficult ca also
be listed among these reasons [n addition it was also
teported  that slanghterhouse data iz a potential
information source it the epidemiology and prevent on of
the diseases (Ansong D ancguaby, 1987, Hererda and Jakel,
1994 Graceyefal, 1999

It this stody, in which cultivati ons were made orly
oy bloody agar, in 244 of 275 samples, bacterial agents
weteisolated and identified and in 30 samples, no agent
wasisolated or identified Mo isalation or identification
study was made for the agents and wArises, which
teproduced in other culbures. It was repotted that E coli
ratked first avong the canses of bacterial diseases or
death of both broiler and egglaying hens (Shattma atd
Faushik, 1986; Sanberg, 19840, Inthis study, it was foud
that among the agents, which were produced in langs
with lesion of broders B coli ranbed first and Frofows sp.,
Staph sp. and Sfaph. sp. + B coli followed it As it can
be deduced from Table 1, generally no relati onstip was
established between the type of the lesians in the lungs
atid identified agents Howewver, relatiotiship was found
between gramdomatous brotchopnewmoria and B coli
Itis reportedthat bacterid agents mostly canse infections
i1 the lungs bazed on a wiral infection o toatriti onal or
etrr ot ertal factors (Glisson, 19980 In this study, in
sotne of the samples, which were detected with
bronchoirterstitial prewnoria, the fact that dense
Iymphoceyte infiltrations ocourred in interstitial area and
the fact that in addition to desqpamated cells, syneytisl
cellz were ohsetved in seconday and tertiary brosckd
lumens make us think that in addiion to the bacteridl
agents detected in these samples a wiral eticlogy also
existed
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In this study, it was found that all of the lesions,
which were detected by histopathologic evaluations of
the lungs were of nflammatory character and when they
were categorized according to the type of the exudate in
inflammatory area or the nature of the inflammation,
catarthal bronchopneumonia was observed the most.
Different assessment can be made i the classification
of pulmonary inflammatory response. The nflammation of
the lung can be classified on temporal basis as acute,
subacute and chronic, on an etiologic basis of causative
agent, or according to the type of the inflammation as
exudative, proliferative and exudative-proliferative
bronchopneumonia. One approach is to classify
according to initial site of involvement and the pattern of
spread of the lesion as bronchopneumora, lobar
pneumomna and interstitial pneumoma (Jubb ef al., 1985;
Thomson, 1984). In survey studies carried out in poultry,
the classification of lung lesions was generally made
according to their etiologies (Garside, 1965; Riddell, 1987).
However, since this study only indicates the agents,
which reproduce only in blood agar in aerobic media, an
etiologic assessment could not be made and as a result of
this, the lesions detected n the lungs were assessed by
categorizing them according to the nature of the
inflammation. As it can be understood from Table 1,
different agents cause the same inflammation type or the
same agent causes different inflammation types. It is
thought that like in our study, the fact that no relationship
was made between the agent and inflammation type can
be due to course of the disease, acuteness of the disease,
the pathogemty of the agent and environmental factors
and to the mmmune status of the ammal. In addition, the
fact that more than one agent was identified in some
samples m this study can also be given as a probable
reason.

The avian heterophil has been a counterpart to the
neutrophil in mammals. Although, there are many
similarities between these 2 granulocytes, there are also
unportant differences. So, the pathogenesis of lesions as
a result of heterophul infiltration in avian differs markedly
from that created by neutrophils in mammals (Harmon,
1998). The heterophils accumulation commonly involves
mspissations of the necrotic heteropluls into a caseous
mass m the lesion area, rather than the liquefaction and
abscess formation, which is observed in neutrophyls in
mammals (Thomson, 1984; Harmon, 1998). As seen in this
study, these necrotic heterophils are surrounded by
epithelioid macrophages, lymphocyte, fibrous connective
tissue and giant cells to form heterophil granulomas.

In this study, osseous and cartilaginous nodules in
lungs with pneumonia were common. The existence of
osseous and cartilaginous nodules mn the lungs of poultry

were reported by many researchers and different views
were suggested concerning the existence of these
nodules. Some researchers suggest that osseous and
cartilaginous nodules are a normal histological findings of
poultry Tung (Riddell, 1987), while some other researchers
report that these nodules appear as a result of the
reproduction of abnormal embrional cartilage and bone
cells in the lungs after reaching there through various
routes (Wight and Duff, 1985, Sarango and Riddell, 1985).
Maxwell (1988) and Tafti and Karima (2000) reported that
these nodules were common mn chicken with ascites
syndrome and they probably occurred as a result of
hypoxia and they pointed out that there was a relationship
between these nodules and the lesions in the lungs.

CONCLUSION

To our knowledge, this study is the first report
investigating the lung lesions pathologically in
slaughtered broiler chickens. The ratio of the lesions were
found 1.27%. In this study, among respiratory organs of
the broilers, only lungs were examined and it is thought
that a slaughterhouse study mcluding the entire
respiratory system would be more beneficial
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