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Abstract

In this study, naturally infected by Gallid Herpesvirus type-1 in laying hens to be diagnosed by pathological and PCR methods. Sixty pieces
of hens were collected in coops from Central Anatolia region. After necropsy, routine pathological processes were applied to the trachea/
larynx, sinuses, lungs and air sacs. All organs were also stained by immunoperoxidase method, and PCR methods were applied to formalin
fixed paraffin embedded (FFPE) tissues. Immunohistochemically, the positivities were seen in trachea/larynx (78.3%), sinuses (61.6%), lungs
(45%) and air sacs (50%). Positive reactions were observed, in mucous and gland epithelia especially located at intracytoplasmic and rarely
intranuclear. PCR positivity was observed in the trachea/larynx in 15 (25%) cases, in infraorbital sinus in 11 (18.3%) cases, in lungs in 8 (13.3%)
cases and in air sacs in 6 (10%) cases following the tests performed. Following these results, it is easily concluded that histopathology and
immunoperoxidase method can usable for diagnosing of the ILT. However, PCR results made by FFPE tissues showed that this method is not
adequate to diagnose the ILT alone.
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Enfeksiyoz Laringotraheitis ile Dogal Enfekte Yumurta Tavuklarinda
Solunum Kanali Lezyonlari Uzerine immunohistokimyasal Calismalar

Oz

Bu calismada Gallid Herpesvirus tip-1 ile dogal enfekte yumurta tavuklarinda patolojik yontemlerle teshis konularak immunohistokimyasal ve
PCR yontemlerinin teshiste kullanilabilirligi arastirildi. Bu amacla Orta Anadolu’da bulunan bazi illerdeki kiimeslerden toplam 60 adet enfekte
tavuk toplandi. Yapilan nekropsilerin sonrasinda trake, larinks, infraorbital sinus, akciger ve hava kesesi parcalari alinarak rutin patolojik islemler
uygulandi. Alinan tiim organlar ayrica indirekt immunperoksidaz yontemi ile boyandi ve organlara ait formolle fikse edilmis parafine gomili
(FFPG) dokulara PZR testi yapildi. immunohistokimyasal boyamalar sonucu trake/larinkste %78.3, sinuslarda %61.6, akcigerlerde %45 ve hava
keselerinde %50 oraninda pozitiflik gézlendi. Pozitif boyanmalar 6zellikle mukoza ve bez epitellerinde intrasitoplazmik nadiren de intrantiklear
olarak gozlendi. Ayni zamanda limene dokilmis eksudattaki hiicre ve sinsityal dev hiicrelerinin sitoplazmalarinda da boyanmalar tipikti.
Yapilan PCR testlerinin ardindan trake/larinkste %25, infraorbital sinuslarda 9%18.3, akcigerlerde %13.3, hava keselerinde %10 oraninda
pozitiflik gézlendi. Bu sonuglarin ardindan hastaligin teshisinde histopatolojik ve immunperoksidaz yonteminin rahatlikla kullanilabilecegi
ortaya konmustur. Ancak, FFPG dokulardan yapilan PCR yénteminin tek basina ILT'yi teshis etmek icin yeterli olmadigi gésterildi.

Anahtar sézciikler: Histopatoloji, ILT, inmunohistokimya, Yumurta tavuklari, PCR

INTRODUCTION upper respiratory tract in chickens, turkeys and pheasants .

The causing agent is a Gallid alphaherpesvirus-1 (GaHV-1)
Infectious laryngotracheitis (ILT) is a viral disease belonging to lltovirus genus in the Alphaherpesvirinae
characterized by breathing difficulty, wheezing and bloody ~ subfamily, which is in the Herpesviridae family . This
exudate accumulation especially in the larynx, trachea, and  disease appeared firstly in the United States in 1925 14,
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Although it is reported that the disease is seen in chickens
of all age groups, hatching chickens are more affected ..

In the pathogenesis of the disease, the virus is primarily
affinity to tracheal and larynx epithelium. Also has been
emphasized that the virus is replicating in conjunctiva,
sinus, air sacs and lungs. It has been reported that virus has
high cytolytic activity in these tissues, as well as bleeding
and damage to the epithelium ™. In experimental studies,
tracheal tissues and secretions are present on days 6-8 of
virus inoculation has been reported . On the other hand,
there is no evidence that Infectious Laryngotracheitis Virus
(ILTV) causes viremia .. It has been noted that the virus
may be found in trigeminal ganglia, especially in subacute
and latent infection period .,

Histopathologic findings can vary according to the stage
of the disease ™. The first changes are goblet cell loss
and inflammatory cell infiltrates in the tracheal mucosa.
Findings such as bloating, ciliate loss and oedema can
be observed in the epithelial cells. Mononuclear cell
infiltrations and syncytial giant cells start to be seen in the
days 2 between 3 in the beginning of the infection. In this
phase, Cowdry A type intranuclear eosinophilic inclusion
body may be found in the desquamated epithelial cells.
These inclusion bodies can also be found in syncytial giant
cells. It was emphasized that the inclusion bodies were
encountered within the first 5 days of the disease and that
disappeared with the progression of the sickness 19,

Immunohistochemically, Preis et al.'"! reported positive
reactions in the cytoplasm of syncytial giant cells and
epithelial layer in trachea, larynx, lung, and paranasal
sinuses during field studies.

In this study, it was aimed to determine the spread of
viral antigens in the respiratory system organs by using
immunohistochemical and PCR methods in natural ILT
infection in laying hens. In addition, it was aimed to compare
macroscopic, histopathologic, immunohistochemical and
PCR findings and usability of these methods.

MATERIAL and METHODS

Material

The material of the study comprised 10-90 weeks-old
hens that were clinically demonstrating ILT. Hens were
collected from the coops that perform egg laying and
serologically ILTV positive in certain regions of the cities
of Aksaray, Afyonkarahisar and Konya in Turkey. All hens
were collected from September to December 2014. A total
of 60 animals were used from ten different commercial
hen coops. All layers were Leghorn strain. The necropsy
of the hens were performed and samples were taken for
histopathologic and immunohistochemical examinations.
After the pathologic examinations, PCR method applied
to samples which taken from paraffin blocks of each case.

Histopathological Method

Following necropsy, respiratory tract organs (Infra-orbital
sinuses, trachea, larynx, lungs and air sacs) were examined
grossly and fixed in 10% formalin solution. After the fixation,
the tissues were subjected to alcohol, xylene and paraffin
blocks, respectively. Subsequently, they were cut at 5 um
thickness of sections by microtome, glued to slides and
examined under light microscope (Olympus BX51, Tokyo,
Japan), after stained with Haematoxylin-Eosin (HE) 2,

The changes observed in larynx/trachea of HE-stained
sections were scored as those of Guy et al.'®. According to
these, histopathologic changes were evaluated as normal
(0), minimal (+1), mild (+2), moderate (+3), severe (+4) and
very severe changes (+5).

Immunohistochemical Method

For immunohistochemistry, Totally 60 formalin fixed
paraffin embedded (FFPE) the Infra orbital sinus, trachea,
larynx, lung and air sac tissues were used. Polymer-based
indirect immunoperoxidase method was applied for
immuno histochemical (IHC) staining. Firstly, Proteinase-K
solution was instilled for 10 minutes. Then, 3% H,0,
peroxidase block solution was dropped for 10 min. After
that, the protein block was instilled and incubated for
5 min. Following this procedure, Rabbit polyclonal anti
Infectious Laryngotracheitis Virus antibody (Biorbyt,
orb10560) was instilled and incubated for 2 h at room
temperature. Then, post-primer block solution was
added to the slides and incubated for 30 min and the
Polymer solution was dropped for 30 min. Slides stained
by DAB (3,3~ diaminobenzidine tetrahydrochloride) for
5 min. After counter-staining with hematoxylin, slides
were closed by coverslips and evaluated under a light
microscope. The negative control slides were also stained
according to the same procedure. However, TBS was used
instead of the primer antibody.

PCR Analysis

Deparaffinization of Samples: For deparaffinization,
FFPE tissues were cut at 20 um for 4 times then the samples
were placed into the Eppendorf tubes. Eppendorf tubes
were filled with 1 mL of xylol. Tubes were mixed for 2 min
in the vortex and incubated in the heat block at 56°C for 5
min. Then tubes vortexed again for 2 min and centrifuged
for 2 min at 13.200 rpm. Then supernatant fluid was drained
out. This process was repeated twice. The steps described
above were repeated. However, ethanol was used
instead of xylol. The liquid remaining in the bottom of the
tubes were taken with a micropipette into another tube
and then these tubes were subjected to DNA extraction
procedures.

DNA Extraction: DNA extraction from the samples was
done by the Vivantis Tissue DNA Extraction Kit (GF TD-50)
as specified by the manufacturer’s instructions. 250 uL
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of lysis solution and 20 pL of proteinase K were added to
the samples and incubated at 65°C for 3 h. At the end of
the period, 560 uL Buffer TB was added to the tube and
incubated at 65°C for 10 min. Then, 200 uL of ethanol was
added, to the filter, and centrifuged at 5.000 rpm for 1 min.
The obtained DNA samples were stored at -20°C until use.

PCR Method: Polymerase chain reaction analysis of the
ICP4 gene was performed using the primers ICP4-1F (5'-
CCT TGG TTC GGG AT-G AAA CC-3') and ICP4-1R (5'-TTC
ATT ACC TCC AGC GGT TCC-3') described by Preis et al.™.
These primers showed a single amplicon, the size of which
was 237 bp.

The extracted DNA was amplified in a total volume of 25 pL
(2.5 pL 10x PCR buffer, 1770 mM from each dNTPs (Vivantis),
10 pmol each of the primers (IDT), 1.5 mM MgCl,, 1.25 U
Taq polymerase (Vivantis), and 2.5 pL extracted DNA). The
cycling conditions with the Biorad gradient (T100) were
the initiation step at 94°C for 3 min, followed by 40 cycles
coupling 94°C for 30 s, 54°C for 30 s and 72°C for 2 min and
a final extension at 72°C for 15 min. The PCR products
(10 pL) were analyzed by electrophoresis on 1.6% agarose
gel, and the gel was stained with ethidium bromide (1.5
g/mL) and photographed ",

RESULTS

Gross Results

Lesions that seen in microscopic examinations of trachea,
larynx, lung, infraorbital sinuses and air sacs are given in
Table 1. Also, the number and percentages of the gross
pathology results are given in Table 2. The most frequent
lesions were observed in trachea and larynx. Bloody,
mucopurulent, fibrinous exudate deposits and diphtheroid

lesions were observed in the lumen of trachea and larynx
(Fig. 1A-C). In 7 cases, both mucopurulent and fibrinous
lesions were observed together (Fig. 1D). Mucopurulent
exudate deposits were observed in 16 cases in the
infraorbital sinus. In these cases, swelling of the sinuses
was also noticed on the gross examination. The lesions
observed in the lungs consisted of congestion, and findings
related to pneumonia were not observed. The air sacs
had whitish colored, thickened and opaque.

Histopathological Results

The numbers and percentages of histopathological results
and inclusion bodies are given in Table 2. Distribution of
histopathological lesions in the organs is given in Table 3.
Pathological changes were mostly detected in the trachea
and larynx. Various degrees of thickening was noted due
to oedema, mononuclear cell infiltrates, hyperemia, and
heterophil granulocyte accumulation in the mucosa of the
trachea and larynx (Fig. 2A-E). In some cases, erythrocytes
and desquamated epithelial cells, as well as intranuclear
inclusion bodies in syncytial giant cells were found in the
lumen of the trachea (Fig. 2F). These inclusions were often
determined in the nuclei of giant cells. In infraorbital sinuses,
oedema, mononuclear cells, and heterophil granulocytes
infiltrations were observed in the subendothelial layer,
whereas in some cases only epithelial desquamation was
noticed. Lymphoid hyperplasia was observed around the
parabronchus in the lungs. In few cases, inclusion bodies
were determined in giant cells in the exudate of bronchial
lumens. In the air sacs, the propria was found to thickened
due to lymphoid cells, mononuclear cells, and oedema.

Immunohistochemical Results

IHC staining results are given in Table 2. Larynx and trachea
were the organs showed most positivity (47 (78.3%))

Table 1. Gross results in the respiratory tract organs

Organs

GIoSs Trachea and Larynx Infraorbital Sinus Lung Air Sac
Changes Blood d Bloody,
(n=60) | No Lesion Mu:: :rlajrent Diphtheroid | Mucopurulent | No Lesion Exudate No Lesion Congestion No Lesion Opague

Observed Le':ions Lesions and Diphtheroid | Observed | Accumulation | Observed 9 Observed | ~P29

Lesions

Numbers 10 38 5 7 44 16 56 4 41 19
of lesions

Table 2. The numbers and percentages of gross, histopathology, inclusion bodies, immunohistochemistry and PCR results

Results According to Methods and Findings Larynx/ Infraorbital .

. Lung Air Sac
(n=60) Trachea Sinus
Number and percentage of gross findings (+) 50 (83.3%) 16 (26.6%) 4 (6.6%) 19 (31.6%)
Number and percentage of histopathology results (+) 60 (100%) 32 (53.3%) 32 (53.3%) 17 (28.3%)
Number and percentage of inclusion bodies (+) 30 (50%) 2 (3.3%) 4 (6.6%) 1(1.6%)
Number and percentage of IHC results (+) 47 (78.3%) 37 (61.6%) 27 (45%) 30 (50%)
Number and percentage of PCR results (+) 15 (25%) 11 (18.3%) 8 (13.3%) 6 (10%)




260

Immunohistochemical Studies on ...

trachea (red arrow)

Fig 1. A. Trachea. Hyperemic appearance in the mucosa of the trachea, and bloody exudate accumulation in
the lumen (arrows), B. Larynx. Fibrinous exudate deposits in the cavum larynx (arrow), C. Larynx and Trachea.
Diphtheroid lesions on the surface of the larynx and trachea (arrows), D. Larynx and Trachea. Fibrin mass
accumulation in the cavum larynx (white arrows) and mucopurulent exudate deposits in the lumen of the

Table 3. Distribution of histopathological lesions in the organs

Histopathological Changes
Organs Degeneration, Thickening of the . A
(N=60) Score of Lesions/ Necrosis, and Propria (Hyperemia, | Inclusion | Syncytial i L RIS
g A A 8 Granulocyte Cell
Number of Lesions | Desquamation Edema, MNC Bodies Giant Cells N . . .
. N . " . Infiltrations | Infiltrations
in the Epithelia Infiltration)
0 0 0 0 0 0 0 0
+1 5 0 4 0 0 0 2
Trachea and +2 9 5 8 3 3 0 6
Larynx +3 19 15 18 18 15 0 14
+4 18 16 11 9 8 5 7
+5 9 9 2 0 0 2 2
Infraorbital Sinus + 32 5 31 2 2 3 1
Lungs + 32 4 21 4 4 9 19
Air Sac + 17 2 17 1 0 0 2

against anti-Infectious Laryngotracheitis Virus antibody
(Anti-ILTV antibody). In 37 cases (61.6%) in the infraorbital
sinus, in 27 cases (45%) in lungs and in 30 cases (50%) in air
sacs, positive immunoreactivities were observed. Immuno-
positive staining was seen in the cytoplasm and rarely in
the nuclei of macrophages, mucosal epithelial cells, gland
epithelia and mononuclear cells in lamina propria and
submucosa in the larynx and trachea (Fig. 3A-C). Immuno-
positive reactions were also detected in the infraorbital
sinuses in the mucosal epithelia and luminal desquamated
epithelial cells. Immunohistochemical positivity was seen
in the cell debris in the lumen of the parabronchus in the

lungs (Fig. 3D). Positive stainings were noted in inflammatory
cells in the epithelium and subepithelial layer in the air sacs
(Fig. 3E). In addition, intracytoplasmic immunopositivity
was also observed in the giant cells in all examined organs
(Fig. 3F).

PCR Results

PCR results from FFPE tissues are given in Table 2. The most
positive reaction was observed in 15 (25%) cases in trachea
and larynx. This was followed by infraorbital sinuses in 11
(18.3%) cases, in lungs in 8 (13.3%) cases and air sacs in
6 (10%) cases.



261

YAVUZ, OZDEMIR
ARAS, TERZI

Fig 2. A. Trachea. +1 (minimal) lesions. Mild mononuclear cell infiltrates (arrows) in lamina propria and hyperemia in blood vessels
(arrowheads), HXE, B. Trachea. +2 (mild) lesions. Mononuclear cell infiltrations (arrows), normal mucous glands (arrowheads) in the
lamina propria, and normal mucosal epithelia (red arrows), HxE, C. Trachea. +3 (moderate) lesions. Epithelial degeneration, necrosis
and desquamation. Numerous giant cells and Cowdry A type intranuclear eosinophilic inclusion bodies (arrowheads) in these cells.
Hyperemia in blood vessels (H), HXE, D. Trachea. +4 (severe) lesions. Mucosa thickened due to mononuclear cell infiltrates, oedema (O)
and hyperemia (H). Mucosal epithelia are flattened (arrows) due to fibrinonecrotic masses, HxE, E. Trachea. +5 (Very serious) lesions.
The epithelial layer is completely separated from the mucosa (black arrows) and desquamated in the lumen (red arrows). Hyperemia in
the blood vessels (H) and oedema in the lamina propria (O), HXE, F. Larynx. Lumen has numerous giant cells (arrows), and eosinophilic
inclusion bodies (arrowheads) in the nuclei of these cells, HXE

Fig 3. A. Trachea. Positive immunostaining in the mucosal epithelia (arrows), IHC, B. Larynx. Positive immunoreactions in the mucosal
epithelia (arrows), IHC, C. Trachea. Positive reactions (arrows) in the cytoplasm of macrophages in the submucosa layer, IHC, D. Lungs.
Positive reactions (red arrows) in parabronchial epithelia and desquamated epithelial cells (black arrows) in the lumen, IHC, E. Air sac.
Positive staining in the epithelium (arrows), IHC, F. Trachea. Positive reactions (arrows) in the cytoplasm of macrophages and epithelial
cells that desquamated in the lumen, IHC

DISCUSSION been reported to be diagnosed by clinical, necropsy and

laboratory examinations “'>'¢, Laboratory methods include
ILT is a viral disease that infects the respiratory tract of  serological methods, histopathological methods, fluorescent
the chickens and, rarely pheasants and turkeys. It has  antibodies (FA), IHC methods, electron microscopy, virus
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isolation, and PCR "¢ In a previous study, histo-
pathological methods have been reported to be a more
reliable method than virus isolation. However, the PCR
method is more sensitive and to reduces false positives "7,
On the other hand, FA test was found to be as reliable
as histopathological methods 8. However, it needs for
fluorescence microscopy has been reported as a negative
aspect “. Williams et al.'® compared virus isolation,
electron microscopy, and PCR methods and they found
that most sensitive methods were PCR, virus isolation
and electron microscopy, respectively. They have also
emphasized that the PCR was an advantageous method
because of the other methods more costly. Abbas et al.l?
compared immunohistochemistry, virus isolation, histo-
pathology, and PCR methods and they found that the
most sensitive method is immunohistochemistry.

In this study, it was aimed to investigate the pathologic,
immunohistochemical and PCR findings in naturally
infected laying hens, and which method could be used to
diagnose the disease faster and more reliably.

Although it is easy to recognize the disease by necropsy
findings, it is emphasized that the advanced laboratory
methods should be used, because of similar findings to
some other respiratory tract infections such as Infectious
Bronchitis 222, Macroscopically; lesions are frequently
seen in the laryngeal and tracheal lumen, sinuses, air sacs,
and lungs 1325 The larynx, trachea, sinuses, air sacs
and lungs were examined macroscopically in this study.
Macroscopic changes ranged from bloody and muco-
purulent contents to fibrinous and diphtheroid lesions in
the larynx and trachea. Tracheal and laryngeal lesions were
observed in 50 of 60 hens by grossly. Blood-mucopurulent
contents were observed in thirty-eight cases, while
fibrinous and diphtheroid lesions were observed in 5 cases.
In seven cases, both bloody-mucopurulent and diphtheroid
exudate were noted. In particular, the exudate accumulation
in the tracheal lumen was similar to the findings reported by
researchers 472126 |n infraorbital sinus, mucous exudate
was detected in 16 cases. Congestion was detected in
only 4 cases in the lung, while thickening was observed
in 19 cases at the air sacs. Mucous exudate accumulation
in the sinuses and the thickening of air sacs are suggest
to be that the disease is in the acute stage, as mentioned
in the other studies 2?7, Previous studies have reported
that the lung is rarely affected by the disease ™. However,
only the congestions were noted in this study, while no
macroscopic finding of pneumonia was found.

Histopathologically, The presence of intranuclear
eosinophilic inclusion bodies and giant cells in respiratory
organs such as the larynx, trachea, sinus and lung are
defined as a characteristic finding for the ILT &I, The diagnosis
based on histopathologic findings may be inadequate
due to the inclusion bodies are observed between the
3 and 5% days from the beginning of the disease "% In
histopathological examinations; it has been stated that

ILT mainly affects upper respiratory tracts, such as larynx
and trachea, as well as lesions can be seen in organs such
as air sacs and lungs 2839 In this study, it was revealed
that the larynx, trachea, infraorbital sinus, lung and air
sacs were affected at various grades from the disease. It
has been found that moderate and severe changes are
observed more frequently. It was noted that intranuclear
inclusion bodies in epithelial cells and syncytial giant
cells that are typical signs of the disease were observed
in exudates, both mucosa and luminal desquamation. In
addition, degeneration, necrosis and desquamation of the
epithelium, thickening due to mononuclear cell infiltrates
and hyperemia and oedema in lamina propria were
similar to the findings previously reported by others 3",
Thickening due to oedema and mononuclear cell infiltrate
in the subepithelial layer of infraorbital sinuses and air
sacs were quite remarkable. Giant cells and inclusion
bodies within the exudate and desquamated epithelial
cells were also seen in these organs. Hyperplasia of the
lymphoid tissue was frequently observed in the lungs. But
in some cases, intranuclear inclusions in giant cells within
the parabronchial lumens were similar to those reported
previously ", In only 4 cases, typical inclusion bodies and
giant cell accumulations were detected in the lungs. It was
noticed that the lungs were less affected than the trachea,
larynx and sinus.

Immunohistochemical methods have recently been used
to diagnose ILT by many researchers #2113234 |HC methods
have been shown to be helpful for diagnosing ILT when
macroscopical and histopathological findings are not
possible 5%, In this study, 78.3% positive reactions observed
in the larynx and trachea. In the lungs, the immunopositive
staining rate was 45%. Tadese et al.B¥ found 18.18%
immunoactive reactions against anti-ILTV antibody in the
trachea. Preis et al." detected 70% positivity in the larynx
and trachea tissues, and 53.8% positive results in the lungs
in the field study immunohistochemically. They reported
that these positive reactions were intracytoplasmic located
in the mucosa and desquamated epithelial cells in the
larynx and trachea, and parabronchial epithelium in the
lung. At the same time, they stated that cytoplasms of giant
cells found in these tissues had immunopositive reactions
against anti-ILTV antibody. In an experimental study,
immunopositive stainings were observed in laryngeal and
tracheal tissues, especially in the cytoplasm of epithelial
desquamated and unciliated cells such as goblet cells
and mucous gland epithelia . Guy et al.”! reported that
in their experimental study, they found positive reactions
in tracheal mucosal epithelia and desquamated epithelial
cells. In this study, immunopositive reactions were observed
in the larynx and tracheal epithelium, luminal epithelial
cells and gland epithelium. In this study, strongly positive
staining was detected in the cytoplasm of the giant cells
located in the lumen. These reactions were similarly
observed in the sinus and lung. Immunoactive staining
was observed in the cytoplasm of the macrophages in the
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submucosal layer of the trachea and larynx. This suggests
that the virus tends to spread to deeper layers rather than
mucosa. Kirkpatrick et al.*® support this view that different
virus strains may have different tropism in the tissues.

Preis et al'"" applied PCR method in fresh larynx, trachea,
paranasal sinus, and lung from ILT suspected chickens,
and they found positive reactions in 63.2% of larynx/
trachea, 56% in sinus and 57.6% in the lung. However,
they found FFPE positivity was 25% in tracheal tissues.
In this study, which was made from FFPE tissues the rate
of positive cases were 25% in the larynx/trachea tissues.
The positivity of FFPE tissues is lower than fresh tissues.
They explained that the long-term fixation by formalin
causes DNA damage B\ Kleter et al.’®¥ emphasized that
liquid paraffin at high temperature during paraffin block
preparation may cause damage to DNA. Sivaseelan et al.¥
obtained positive results only in the larynx, trachea and
conjunctiva as a result of the PCR tests performed on the
tissue specimens. In this study, positive reactions were also
observed in the lungs (13.3%), infraorbital sinuses (18.3%)
and air sacs (10%). This result suggests that the virus may
be present in various tissues and organs at different stages
of the disease. But the viral DNA is mostly found in trachea
and larynx, and less in sinuses, lungs and air sacs.

In gross examination of larynx and trachea, in 50 (83.3%)
cases were diagnosed as ILT. However, histopathologically
60 (100%) cases, immunohistochemically 47 (78.3%) cases
were positive for ILT. Although findings were observed in
all (100%) cases in histopathology, ILT specific inclusion
bodies were detected in 30 (50%) cases in the larynx
and trachea. Preis et al." found inclusion bodies in the
trachea (70%), larynx (50%), and lung (10%). This suggests
that reduces the reliability of the histopathological diagnosis.
Immunohistochemically, the reaction against Anti-ILTV
antibody can easily be demonstrated in the tissues. However,
in histopathological examinations, ILT-like findings can
also be observed in other respiratory system diseases.
It can be said that the IHC results are more precise than
histopathologic results. In PCR analyses, there were only
15 (25%) cases positive in the trachea and larynx. The
superiority of IHC over PCR, viral structures can easily be
demonstrated in the tissues. In contrast, virus localization
cannot be predicted by PCR. Although FFPE tissues can
be stored for many years, the positive rate of PCR is lower
than other methods such as histopathology and immuno-
histochemistry, so it cannot be used to the diagnostic
tool. In macroscopic examinations of other tissues such
as infraorbital sinus and lung, there were 16 cases in the
sinuses and 4 cases in the lungs, suggesting ILT findings.
Thirty-two cases in the sinuses and lungs were positive
in histopathology. It suggests histopathology is more
sensitive against gross pathology. Histopathological (28.3%)
and macroscopic (31.6%) positivity rates of air sacs were
close to each other, but immunohistochemically, this ratio
was 50%. Grossly, opaque appearance of the air sacs may

be regarded as a helpful finding in the diagnosis. However,
IHC analyses needed to definitive diagnose.

In conclusion, lesions were evaluated by macroscopic,
histopathologic, immunohistochemical and PCR methods
in naturally infected with Infectious Laryngotracheitis Virus
in laying hens. The larynx, trachea, infraorbital sinuses and
air sacs should be carefully examined by gross examinations.
In histopathological examinations of the larynx and trachea,
all cases were found positive for ILT, however, a positivity
rate of 78.3% was determined by IHC examinations, and
it was thought that this method could be used for definite
diagnosis. On the other hand, positive immunostaining was
obtained in 61.6% in the sinus, 45% in the lung and 50% in
the air sacs. This suggests that it may be useful to examine
trachea and larynx as well as the infraorbital sinuses, lungs
and air sacs to evaluate the severity/prevalence of the ILT.
The location of viral antigens not only in the epithelium
and lamina propria but also in the submucosa layer reveals
that deeper layers should be taken into account along with
mucosal layers by IHC staining, and it is also an indicator
of virulence of the agents.
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