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Abstract 

Infectious laryngotracheitis (ILT) is an economically important 

disease of chickens caused by type 1gallidherpesvirus (infectious 

laryngotracheitis virus, ILTV). Samples from lungs, trachea, liver 

and spleen were taken, representing 20 farms at Ismailia Province, 

for molecular studies and histopathological examination on 

Infectious Laryngotracheitis virus. The samples were obtained from 

broiler Saso chicken (50 days old) and breeders (65-100 day old) 

with variable morbidities and mortalities. Four pooled samples from 

the 20 farms were examined for characterization and identification of 

ILT virus by PCR. Electrophoretic patterns showed a specific band 

at 688bp positive in two samples while it was negative in the other 

two samples. Samples were genetically characterized as Gallid 

herpesvirus 1 with similarity to ILTV/Brazil/2007/USP-65 ICP4 by 

98%Gen bank acc. no: gb|FJ477379.1|.The charactrestic 

histopathological lesions were found in the lung and trachea. The 

lung showed severe congestion emphysema and collapse. The 

trachea revealed degeneration and sloughing of tracheal epithelium 

with  hyperemia, edema and leuckocytic infiltrations in the lamina 

propria and  submucosa. The detected virus in this study was 

genetically characterized as Gallid herpes virus 1 with similarity to 

ILTV/Brazil/2007/USP ICP4 by 98%. For the prevention on latent 

infection need to improve recombinant vaccines. The PCR study 

proved the occurance of ILTV in the respiratory disease complex 

(RDC) at Ismailia poultry flocks. Recombinant vaccine improvement 

is recommended as prophylactive measures for the latent infections 

among chickens. 
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Introduction 

Infectious laryngotracheitis (ILT) is 

caused by gallid herpes virus 1 

(GaHV-1). Strains of GaHV-1 of 

the family Herpesviridae.  It is an 

important highly contagious acute 

respiratory disease of chickens.  It 

varies widely in virulence but is 

antigenically homogeneous, affects 

growth and egg production and may 

lead to the death (Bagust and Guy, 
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1997). Natural infection occurs in 

chickens and sometimes in 

pheasants. Transmission occurs via 

the upper respiratory and ocular 

routs. ILT virus can establish a 

carrier state in recovered animals 

(Bagust, 1985). This is 

characterized by periods by latency 

interspersed with episodes of virus 

shedding detectable by tracheal 

swabbing (Hughes et al, 1989). 

Infectious laryngotracheitis virus 

has the typical morphology of a 

herpesvirus. Virions have 

icosahedral symmetry and measure 

100 nm-110 nm in diameter. The 

nucleocapsid contains 162 

capsomers which are hexagonal in 

cross-section with a hole running 

half-way down the long axis. The 

core consists of a fibrillar pool on 

which the single molecule of 

double-stranded deoxyribonucleic 

acid (DNA) is wrapped. 

Surrounding each nucleocapsid is 

an irregular envelope of 120 nm-

200 nm in diameter, bearing 

glycoprotein spikes on the outer 

surface (Murphy et al., 1995). 

Chickens are age-dependent 

resistance to this disease, as most 

birds under the age of three weeks 

don't get infected. The disease is 

well controlled in areas of intensive 

poultry production by vaccination 

and biosecurity measures. Control is 

by the use of live vaccines and 

hygiene/quarantine practices and 

the disease is no longer a major 

disease problem in most countries 

with developed poultry industries 

(Biggs, 1982) and (Kirkpatrick et 

al., 2006). Molecular diagnosis by 

PCR is considered to be more 

sensitive than virus isolation for 

detection of GaHV-1 (Alexander 

and Nagy, 1997). Pathological 

lesions of ILTV may be found in 

the conjunctiva and respiratory tract 

of infected chickens but are most 

found in tracheal and laryngeal 

tissues.  A certain percentage of the 

cases are associated with bronchitis, 

peribronchitis, pneumonia, necrosis 

and hemorrhages in the lung. 

Characteristic intranuclear inclusion 

bodies in the epithelial cells of 

trachea are present in many cases 

(York and Fahey, 1988). 
In this study, the detection of ILTV 

among chickens reared at Ismailia 

farms was done using the 

histopathology and the rapid 

sensitive PCR assay followed by 

gene sequence analysis that is to 

show the identity with reference 

gene sequence. 

 

Material and Methods 

Chickens: broilers (saso chickens) 

of 60% morbidities at age 50days- 

old and from breeders with 20-25% 

morbidities at age 65- 100 days-old. 

Other farms include broilers of 5-

8% mortalities at age 50 days and 

from breeders with 2-3 % 

mortalities at age 65- 100 days.  

Samples: from lungs, trachea, liver, 

spleen and kidneys were taken 

representing 20 farms in Ismailia 

province. A part of previous organs 

kept frozen for PCR assay. Another 

parts kept in 10% formalin for 

histopathological examination.  

http://www.tandfonline.com/doi/full/10.1080/03079450802632031
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DNA extraction:DNA extraction 

from samples was performed using 

the QIAamp DNA Mini kit 

(Qiagen, Germany, GmbH) with 

modifications from the 

manufacturer’s recommendations. 

Briefly, 200 µl of the sample 

suspension was incubated with 10 

µl of proteinase K and 200 µl of 

lysis buffer at 56
O
C for 10 min. 

After incubation, 200 µl of 100% 

ethanol was added to the lysate. The 

sample was then washed and 

centrifuged following the 

manufacturer’s recommendations. 

Nucleic acid was eluted with 100 µl 

of elution buffer provided in the kit 

(Chacon and Ferreira, 2009). 

Oligonucleotide Primer: Primers 

used were supplied from Metabion 

(Germany) are listed in table (1). 

PCR amplification: Primers were 

utilized in a 25- µl reaction 

containing 12.5 µl of EmeraldAmp 

Max PCR Master Mix (Takara, 

Japan), 1 µl of each primer of 20 

pmolconcentration, 4.5 µl of water, 

and 6 µl of DNA template. The 

reactions were performed in an 

applied biosystem 2720 thermal 

cycler. PCR cycling condition 

thermal profile, primary 

denaturation at 94
o
c for 5min and 

amplification (35 cycles) consists of 

seconder denaturation at 94
o
c for 30 

sec., annealing at 62
o
c for 40 sec. 

and extension at 72
o
c for 45sec. 

Final extension at 72
o
c for 10 

min(Chacon and Ferreira, 2009).   

Analysis of the PCR Products: 

The products of PCR were 

separated by electrophoresis on 

1.5% agarose gel (Applichem, 

Germany, GmbH). Electrophoresis 

was done in 1x TBE buffer at room 

temperature using gradients of 

5V/cm. For gel analysis, 20 µl of 

the PCR products were loaded in 

each gel slot. A Generuler 100 bp 

DNA Ladder (Fermentas, Germany) 

was used to determine the fragment 

sizes. The gel was photographed by 

a gel documentation system, 

(Biometra, Germany) and the data 

was analyzed through computer 

software (Chacon and Ferreira, 

2009). 

Sequence analysis: 

It was done according to (Chacon 

and Ferreira, 2009) four the 

representive samples that were sent 

for sequencing in Animal Health 

Research Institute AHRI (El-Dokki, 

Egypt). The obtained sequences 

were subjected to nucleotide 

BLAST tool of the GenBank http:// 

blast.ncbi. nlm.nih.gov/Blast. 

Cgi/CMD= 

Web&PAGE_TYPE=BlastHome 

then sequences were analysed using 

MEGA version 6 and BIOEDIT 

version 7.0.1.4 programs. 

Histopathologicansl examination:  

The histopathological specimens 

(lung, trachea, liver and spleen) 

were fixed in neutral buffered 

formalin 10% then processed 

routinely, sectioned at 5 µ thickness 

and stained with Hematoxylin and 

Eosin (H&E) for microscopically 

examination (Bancroft et al., 1996). 
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Table (1): Primers sequences, target genes, amplicon sizes. 

Target 

gene 
Primers sequences 

Amplified 

segment (bp) 

Reference 

ICP4 

ICP4-1F: 
ACTGATAGCTTTTCGTACCAGCACG 

688 

Chacón and 

Ferreira (2009) 
ICP4-1R: 

CATCGGGACATTCTCCAGGTAGCA 

 

Results 

Clinical signs: 

The reported clinical signs were 

characteristic for ILT infection 

included nasal discharge, coughing, 

gasping, difficult breathing (with 

neck extensions and open mouth 

breathing), coughing blood or 

blood-stained mucus. Broiler saso 

chickens (50 day old) in the 

investigated farms showed 60% 

morbidities with average mortalities 

between 5-8% while the breeders at 

age 65-100 day old exhibited 20-

25%  morbidities and 2-3% 

mortalities.  

Postmortem examination:  

The characteristic postmortem 

lesions are pronounced in the 

larynx, trachea and lung. Larynx 

and trachea were hyperemic with 

increase of mucus and yellow white 

cream like exudate. Excessive coats 

of the larynx while the trachea 

showed catarrhally, hemorrhagic to 

fibrinous inflammation (severe 

laryngotracheitis).  

PCR and Sequence: 

 Four pooled samples were chosen 

from all samples for examination 

and detection of ILT virus by PCR.  

Electrophoretic patterns showed a 

specific band at 688bp positive in 

two samples while it was negative 

in the other two samples. 

Samples were genetically 

characterized as Gallidherpesvirus 1 

with similarity to 

ILTV/Brazil/2007/USP-65 ICP4 by 

98%Gen bank acc no: 

gb|FJ477379.1|. 

Histopathological results: 

Microscopical examinations of the 

trachea showed the presence of 

tracheal cellular exudates in the 

lumen, necrosis and sloughing of 

tracheal epithelium, congestion and 

edema in lamina propria and 

submucosa as well as infiltration of 

mucosa with inflammatory cells 

mainly lymphocytes (Fig. 2&3). 

The lung revealed degeneration of 

the bronchi and bronchioles, 

emphysema and collapse, 

congestion, hemorrhages as well as 

mononuclear cell infiltrations (Fig. 

4).  

The liver suffered vacuolar 

degenerative changes and hepatic 

cells necrosis, edema as well as 

severe congestion of central vein, 

and hepatic sinusoids (Fig.5 & 6). 

The spleen displayed edema, 

hemorrhages, congestion of splenic 

blood vessels and lymphoid 

depletion in white pulp (Fig.7 & 8).
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Fig (1): Gel electrophoresis showing 100bp ladder (L) 688bp band with 

positive controland positive samples (lane 2,3) and no band were observed 

in negative control (lane 1,4). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. (2): Trachea of ILT infected chickens showing cellular exudate in 

lumen, necrosis and sloughing of tracheal epithelium as well as edema and 

inflammatory cells infiltrations.  H&E stain. X100. 
Fig. (3): Trachea of ILT infected chickens showed edema in perichonderium 

and submucosa as well as leukocytic cellsinfiltrations. H&E stain. X400  

Fig. (4): The lung showing emphysema and collapse, congestion, 

hemorrhages as well as mononuclear cell infiltrations H&E stain. X100. 
Fig. (5): Liver showing vacuolar degenerative changes and  hepatic cells 

necrosis, edema  as well as  sever congestion of central vein and hepatic 

sinusoids. H&E stain. X250. 
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Fig. (6): Higher magnification of fig. (5). H&E stain. X400. 

Fig. (7): The spleen of ILT infected chickens showing edema, hemorrhages 

congestion of splenic blood vessels and lymphoid depletion in white pulp. 

H&E stain. X100.                      

Fig. (8):  Higher magnification of fig. (7). H&E stain. X400.  

 

Discussion 
In the present study, the clinical 

signs related to ILT virus included 

nasal discharge, coughing, gasping, 

difficult breathing (with neck 

extensions and open mouth 

breathing), coughing blood or 

blood-stained mucus and this agree 

with (Robertson and 

Egerton, 1981).  Post-mortem 

findings reported in this study were 

characteristic to ILTV infection 

(severe laryngotracheitis often with 

blood in lumen). In present study, 

the gross lesions are mostly found 

in trachea and larynx where they 

appeared congested. This result 

agreed with (Trevor and James, 

1988).      
Broiler Saso chickens showed 60% 

morbidities at age 50days- old while 

breeders showed 20-25% 

morbidities at age 65- 100 days-old.  

Broilers suffered 5-8% mortalities 

at age 50 days but breeders with 2-3 

% mortalities at age 65- 100 days. 

PCR has been useful and sensitive 

test in detecting ILTV. In the 

present study, electrophoretic 

patterns showed a specific band at 

688bp positive in two samples 

while it was negative in the other 

two samples. 

In chickens, the main site of acute 

ILT virus replication is the trachea, 

which is innervated through a 

number of ganglia (Bubien-

Waluszewska, 1981). (Williams et 

al., 1992) reported that, PCR assay 

was useful tool to confirm the 

ILTV. PCR was more sensitive for 

virus isolation from clinical 
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samples. PCR diagnosis of ILTV is 

correlated with the characteristic 

clinical signs and pathology of ILT 

observed in birds.  PCR and virus 

isolation were similar in sensitivity, 

but PCR was superior in the 

recovery phase. A number of ILTV 

genes can be targeted for PCR 

followed by nucleotide sequence 

analysis of the resultant amplicons 

for strain identification purposes, 

For example, ICP4 (infected cell 

protein 4) may be amplified by PCR 

using the primers described by 

(Chaconand Ferreira, 2009) and 

the resultant amplicons purified 

using a disposable mini column 

method and submitted to bi-

directional DNA sequencing using 

the PCR primers as sequencing 

primers. Various software programs 

including cluster W may be used for 

analysis of the sequences and 

comparison with the existing 

sequences in GenBank. It should be 

noted that sequence analysis of 

multiple genes may be required for 

proper identification of the ILTV 

strains. 

Histopathologically,   lesions of ILT 

are pronounced in trachea and lung. 

The virus affects the epithelial cells 

primarily and inflammation 

develops in submucosa and 

underlying parts.   ILT infection is 

characterized by pathognomonic 

intranuclear inclusion bodies in 

respiratory and conjunctival 

epithelial cells. Intranuclear 

inclusion bodies may be detected in 

tissues stained with Giemsa or  

Hematoxylin and Eosin. 

Histopathological examination for 

the detection of inclusion bodies is 

considered rapid results within 24 

hours post infection (Guy et al., 

1992).This can explain the 

undetectable inclusion bodies in the 

present study.                 

(York and Fahey, 1988) stated that 

degeneration, necrosis, 

hemorrhages and the destruction 

taking place at later stages in 

trachea. Cellular infiltration and 

hemorrhages are due to secondary 

invading bacteria. Early changes in 

tracheal mucosa include the loss of 

goblet cells and infiltration of 

mucosa with inflammatory cells as 

the viral progress. Later, cell 

destruction and desquamation result 

in lacking any epithelial covering of 

the mucosal surface.  

 Blood vessels with the lamina 

propria may protrude into tracheal 

lumen. Hemorrhages may occur in 

cases of severe epithelial 

destruction and desquamation with 

exposure and rupture of blood 

capillaries (Vanderkop, 1993). 

These results were in agreement 

with our results.  

Conclusion 

Detected virus was genetically 

characterized as Gallid herpes virus 

1 with similarity to 

ILTV/Brazil/2007/USP ICP4 by 

98%. The study proved the 

involvement of ILTV in respiratory 

disease complex (RDC) in Ismailia 

poultry flocks using PCR. 

Therefore, the prevention on latent 

infection needs to improve 

recombinant vaccines.  
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 الملخص العربً

التىصيف الجزيئي و التغيراث الببثىلىجيه لفيروس التهبة الحنجرة و القصبت 

 الدواجن ببلاسمبعيليهالهىائيه بمزارع 
 هبلت محمد علً الجنيدي ،نيفين محمد رمزي 

 يخ انفزػٗ ثبلاسًبػيهيخ يؼٓذ ثذٕس انصذخ انذيٕاَ -ٔ قسى انجبصٕنٕجٗيٗ قسى انفيزٔنٕج

 

 انزٓبة يزض)انسبسٕ( انزٗ ظٓز ػهيٓب أػزاض قذ رى أخذ ػشزٌٔ ػيُّ يٍ يشارع انذٔاجٍ 

دراسخ نؼًم انزٕصيف انجشيئٗ نهفيزٔص ٔ ثًذبفظخ الاسًبػيهيخ انٕٓائيّ ٔانقصجخ انذُجزح

انطذبل يٍ ٔانكجذ ٔانقصجخ انٕٓائيخ ٔانزئخ  رى أخذ ػيُبد يٍفٗ ْذِ انذراسخ . ْسزٕثبصٕنٕجيخ

% ػُذ 00-06يٕو ٔ 06% ػُذ ػًز  06ًزض ثُسجّ يشارع انزسًيٍ انزٗ ظٓزد ػهيٓب أػزاض ان

% ػُذ انجيبض 3-0 كبَذ ٕو ثيًُبي 06% ػُذ 8-0ٔ كبَذ انٕفيبد يٕو  066انٗ  00أػًبر يٍ 

رذهيم رزبثغ انقٕاػذ انُيززٔجيُيخ ٔ اخزجبر انجهًزح انًزسهسم ٔ ثبجزاءانزبكذ يُّ قذ رى ٔيٕو .  00-066

قبػذح َيززٔجيُيخ يشدٔجخ  088كبَذ انُزيجخ يؼشٔنزيٍ ايجبثيزيٍ أػطذ خطٕط ثيضبء يضيئخ ػُذ 

قذ نٕدع أٌ انًؼشٔنزيٍ ٔ .يؼشٔنزيٍ سبنجزئٍ ػُذ سزيبَّ ػهٗ انجيم ثجٓبس انفصم انكٓزثبئٗ

رزشبثّ % 88ٔنقٕاػذ انُيززٔجيُيخ ثُسجخ ػهٗ يسزٕٖ ا 0662-الايجبثيزيٍ رزشبثّ يغ يؼشٔنخ ثزاسيم

 %88أيضب ػهٗ يسزٕٖ الادًبض الاييُيخ ثُسجخ 

ًزضيخ انًًيشح نًزض انزٓبة انذُجزح ٔانقصجخ انٕٓائيخ  ان الآفبدْى ٔجذ اٌ أٔثبنفذص انُسيجي 

ثبنزئخ  ٔ ادزقبٌ أَشفّانزئخ ٔانقصجخ انٕٓائيخ ديش ٔجذد  رغيزاد ٔاَذذار َٔخز ٔكذنك   فيرٕجذ 

 نخلايبأَشع  خزَ كذنك ٔ أَشفّ، ٔ اررشبح نخلايب انزٓبثيخأٔديًب يضببنقصجخ انٕٓائيخ أكًب ٔجذ ث

  .سطخ انجشزحن انًجطُخ

فٗ دبلاد  أدذ انًسججبدانقصجخ انٕٓائيخ ْٕ فيزٔص انزٓبة انذُجزح ٔ أٌ ْذِ انذراسخ اصجزذ

ثبنذراسخ انزفصيهيخ نهززريت انجيُٗ نهفيزٔص ٔجذ رشبثخ انزُفسيخ فٗ يشارع الاسًبػيهيخ ٔالأيزاض 

نهٕقبيخ  دٔ َٕصٗ ثبسزخذاو انؼززاد انًُبسجخ فٗ انزذصيُب 0662 يخانجزاسيهانؼززح  % يغ 88ثُسجخ 

 انؼززاد انًؼشٔنخ. يٍ ْذِ 

 


