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Abstract

Infectious laryngotracheitis (ILT) is a highly contagious, infectious respiratory disease that is caused by Gallid
Herpesvirus-1 (GaHV-1, namely ILTV) mainly affecting pullets and laying hens. The disease has not been reported
in broilers and backyard chicken in Iran, previously. The present study aimed to identify ILTV strains in outbreaks
with severe respiratory clinical signs that occurred in Semnan province (Iran) in broiler farms and backyard
chicken farms during June 2019 and March 2020. For this purpose, specimens were investigated from twenty-
eight broiler farms with severe respiratory symptoms and a mortality rate of 5.5-29% and 2 backyard flocks. The
presence of ILTV was assessed by histopathology, conventional PCR targeting of ICP4 gene fragment, and
sequencing analysis. Comparison of detected genotypes with strains from Iran and neighboring countries
demonstrated the high homology of detected isolated with field strains from Turkey.
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Introduction

Infectious laryngotracheitis (ILT) is an
acute, highly contagious, economically
relevant infection of laying hens caused by
Gallid herpesvirus 1 (GaHV-1), commonly
known as infectious laryngotracheitis virus
(ILTV). The disease is characterized by
severe dyspnea, coughing, and rales. Also,
ILT may be observed as a subacute disease
with nasal and ocular discharge, tracheitis,
conjunctivitis, and mild rales (Hidalgo
2003; Gowthaman et al. 2020). ILTV

belongs to the family Herpesviridae,
subfamily Alphaherpesvirinae, and genus
lltovirus. It has a linear double-stranded
DNA genome (155 kb in size) and can be
easily transmitted by infected chicken,
chickens which are latent carriers of
infection, and fomites, especially in areas in
which birds are intensively reared (Hidalgo
2003; Bayoumi et al. 2020). The ILT
disease has been reported for the first time
in Iran in 1994, when performing studies on
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avian viral infections in the country and
repeated investigations and virus isolation
proved the widespread and existence of the
clinical forms among laying farms
(Aghakhan et al. 1994).

The ILT can be caused by both field
strains of ILTV and vaccine viruses.
Vaccine strains have been shown to
transmit immediately from vaccinated to
unvaccinated birds due to insufficient
attenuation of the vaccine strain.
Additionally, such transmission results in
vivo passage and possible reversion of
vaccine virus to virulence in unvaccinated
birds (Hidalgo 2003; Guy et al. 1991). ILT
disease has been reported from all over the
world in layer flocks and some countries in
broiler chickens (KAYA and Mehmet
2018). However, there is no relevant
publication regarding the ILT occurrence in
broiler farms in Iran. This is the first
investigation that has reported ILTV
pathogenesis in the broiler farms in Iran.
ICP4 (infected-cell polypeptide 4) gene
detection has been applied to detect ILTV
strains and for epidemiological surveys.
Besides, the sequence analysis of ICP4 gene
fragment has revealed outbreak-related
strains of the virus in some investigations
(KAYA and Mehmet 2018; Chacén and
Ferreira 2009; Sadeghi et al. 2011).

The present study was carried on to
investigate the occurrence of GaHV-1
infection in broiler flocks and backyard
chickens of Semnan province (Iran)
suspected to ILT, and to determine the
genotype of isolated viruses by ICP4 gene
sequencing. Also, we compared genetic
relationships of isolated strains with routine
vaccine and field strains of ILTV from Iran
and neighboring countries.

Materials and Methods
Case history

Between June 2019 and March 2020,
twenty-eight flocks of Ross 308 broiler and
two farms of backyard chickens locating in
Semnan Province, Iran, were reported to
have developed severe  respiratory
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symptoms with a mortality rate of 5.5-29%.
Most of the suffering birds had similar
clinical signs including nasal discharge,
conjunctivitis, sinusitis, coughing, moist
rales, and gasping. Also, the occurrence of
Newcastle disease and HIN2 Avian
Influenza in farms was reported within a
few past days before sampling. Most of the
dead chicken from each of the farms had a
distinct hemorrhage in the larynx and the
tracheal mucosa. After performing the
postmortem examination on infected birds,
the ILT infection was suspected based on
gross lesions. Thus, trachea samples and
conjunctiva were aseptically taken and
either frozen until they were used for
molecular investigations or fixed in
buffered formalin (10%) for
histopathological evaluation. Procedures
involving animals and their care were
approved by the Animal Research Ethical
Committee of Faculty of Veterinary
Medicine of Semnan University, Iran (E-
99/01, 25/07/2020). Procedures conformed
to the criteria outlined in the Guide for the
Care and Use of Laboratory Animals.

Chorioallantoic  membrane (CAM)
inoculation of ILTV in chicken
embryonated eggs

Ten tracheal samples from each broiler
flock were pooled and assumed as one
sample. finally, 28 pooled tracheal samples
of diseased birds from 28 broiler flocks
were processed for virus isolation.
Regarding to backyard chicken farms, 5
tracheal samples, because of low mortality
rate, were pooled and assumed as on sample
and finally 2 samples from backyard
chicken farms were processed for virus
isolation. Briefly, a 20% solution of the
tracheal samples in PBS was prepared by
mincing samples using a sterilized mortar
pestle plus liquid nitrogen. Homogenized
samples were centrifuged at 13,000 rpm for
20 min at 4°C. Then, the supernatant was
passed through a 0.45 pm filter (Millipore)
and incubated with an antibiotic solution
(streptomycin 200 ug/ml and penicillin 200
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IU/ml) for 1 hr at 37°C. Finally, prepared
supernatants were inoculated into the CAM
of 12-13-day old SPF eggs as previously
described in Magouz et al. (2018) by the
artificial air sac route for up to three blind
passages. The eggs were incubated at 37°C
for a week and daily examined for any
abnormalities.

Molecular identification of ILT based on
partial sequencing of ICP4

Genomic DNA extraction was carried out
on 30 tracheal tissue samples showing
clinical signs of ILT by using a commercial
extraction kit (DynaBio™ Blood/Tissue
DNA Extraction Mini Kit, Takapouzist,
Iran). Then, extracted genomes were
subjected to PCR for amplification of a 688
bp fragment of the ICP4 gene belonging to
the ILT virus. Identification and
amplification of target sequence were
carried out using previously published

primers: (forward ICP4-F: 5'-
ACTGATAGCTTTTCGTACAGCACG -
3 and reverse ICP4-R: 5'-

CATCGGGACATTCTCCAGGTAGCA -
3) (Chacon and Ferreira 2009).

The nucleotide sequence of the amplified
fragments was analyzed with an ABI
3730XL DNA Analyzer according to an
automated Sanger dideoxy fluorescent
nucleotide method. Then, the BLAST
software was applied to determine the
homology of the amplified fragment to
DNA sequences existing in GenBank, and
the phylogenetic tree was constructed by
the neighbor-joining model in MEGA-X.

Histopathology of trachea specimens

All 20 positive trachea samples in
molecular identification from backyard
chicken and broiler farms, were routinely
prepared for histopathologic evaluations via
paraffin embedding and cutting. Then,
procedures including deparaffinization,
dehydration, and staining with hematoxylin

and eosin (H&E) were carried out according
to the protocol described by Bancroft and
Gamble (2008).

Results

All details about positive broiler and
backyard chicken farms with ILTV have
been mentioned in table 1.

Gross pathology and histopathology
findings in trachea and larynx

At necropsy, the most lesion was found
in the upper larynx and trachea, such as
clotted blood and hemorrhagic
mucofibrinous. The lower part of the
trachea had fewer lesions than the upper
part. In some cases, small hemorrhages with
swelling in the eyelid and nasal cavity of
birds were seen (Figure 1). In
histopathology sections, marked edema,
inflammatory cells, lymphocyte infiltration
were found in tunica propia and submucosa
layers in the trachea, the dence hemorrhagic
and inflammation exudate were significant
on the surface of necrotic mocusa layer
(Figure 2). Edema, elastic fiber, and
hyperemia and hemorrhage around small
vessels in sub mocusa layer were significant
and intranuclear inclusion bodies with
changes the nuclei described herpesviridea
(Figure 2).

ILTV propagation on embryonic egg

16 out of 28 (broiler farms) suspensions
inoculated to embryonic eggs showed
evidence regarding viral growth such as
stunting and congestion. Pock lesions in the
chorioallantoic membrane were observed in
11 samples on the first egg passage except
for 2 samples which showed pock lesion
only after two and three passages,
respectively (Figure 3). The remaining
inoculated eggs were either negative even
after three passages or showed bacterial or
fungal infections after inoculation.
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Table 1: Detailed data regarding the ILTV infected flocks in Semnan province

ﬁjmg";: nEﬁ:gé .| Location Type | Age/Days | MOR.S (%) VAC. HIS!

1 1 Sorkhe BRLR® 46 21 Al/ ND/ IBV/ IBD
2 2 Sorkhe BRLR 48 185 Al/ ND/ IBV/ IBD
3 3* Momenabad BRLR 49 8 Al/ ND/ IBV/ IBD
4 3% Momenabad | BRLR 45 17,5 Al/ ND/ IBV/ IBD
5 4 Biabanak | BRLR 39 22 Al/ ND/ IBV/ IBD
6 4 Biabanak | BRLR 42 16 Al/ ND/ IBV/ IBD
7 5 Ala BRLR 51 5.5 Al/ ND/ IBV/ IBD
8 5 Ala BRLR 46 16.5 Al/ ND/ IBV/ IBD
9 6 Lasjerd BRLR 38 24 Al/ ND/ IBV/ IBD
10 7% Sorkhe BRLR 43 15.5 Al/ ND/ IBV/ IBD
11 7* Sorkhe BRLR 48 18 Al/ ND/ IBV/ IBD
12 Ahowan BRLR 45 6.5 Al/ ND/ IBV/ IBD
13 Aftar BRLR 47 11 Al/ ND/ IBV/ IBD
14 10 Ala BRLR 41 19 Al/ ND/ IBV/ IBD
15 11* Aftar BRLR 44 21 Al/ ND/ IBV/ IBD
16 11% Aftar BRLR 46 29 Al/ ND/ IBV/ IBD
17 11% Aftar BRLR 39 17 Al/ ND/ IBV/ IBD
18 12 Sorkhe BRLR 43 19 Al/ ND/ IBV/ IBD
*19 13 Ala BYD® 150 1 AI/ND

20 14 Biabanak BYD 163 0.8 AI/ND

3 Broiler/ ®: Backyard Chicken/ ¢: Mortality Rate from 8 Days of Onset of ILT Clinical Signs / ¢: Vaccination

History

Al: Avian Influenza/ ND: Newcastle Disease/ IBV: Infectious Bronchitis Virus/ IBD: Infectious Bursal Disease
*: broiler farms with recurrent ILT incidence in continual rearing periods

+: flock size: 4500, #: flock size: 1200

ILTV  detection by ICP4-based
conventional PCR

ILT DNA was detected in 18 out of 28
(64.2%) tracheal specimens of broiler
farms, in 2 out of 2 backyard chicken farm

and in vaccine strains as positive control.

27 | lranian Veterinary Journal

Negative specimens were evaluated twice
to confirm the results. All of the ILT-
positive clinical specimens were obtained
from broiler and backyard chicken farms
that had not been vaccinated against ILT,
previously (Figure 4).
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Figure 1. Significant suppurative masses in trachea (a & b). Hemorrhages in the mucous membrane or a
small amount of mucus mixed with dotted blood and restricted entirely to the upper larynx (c). Head
swelling with sinusitis (c) typical gasping was shown in broiler flocks (d).

Figure 2. Dense hemorrhagic and infilamative exudate significant in the upper of necrotic mocusal layer
(). The dense cellular infiltration in both tunica propria and submucosa in the larynx and trachea (b).
The sancetial cell is shown in the upper layer of mocusa with same cytoplasm and many nuclei (c). The
appearance and size of the intranuclear inclusion bodies as well as the changes in the nuclei bore a close

resemblance to those described in herpesviridae (d).
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Figure 3. Isolation and identification of field strains of ILTV in the present study representing pock
lesions in the chorioallantoic membrane (CAM) in embryonic eggs.

68Shp & G o G0 &5 &8 s =

Figure 4. Gel electrophoresis of PCR products for detection of ILTV strains based on ICP4 gene
fragment. Lane M: 100 bp marker. Lanes C+ and C-: positive (vaccine strain) and negative controls (E.
coli genome). Lanes 1-8: ILTV detected DNA in trachea specimens.

Phylogenetic analysis of the amplified
ICP4 gene fragments

The sequence alignment was used to
generate a phylogenetic tree via the
neighbor-joining method with the MEGA-
X Software package. A consensus
phylogenetic tree, including strains from
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Iran and neighboring countries, was built
(Figure 5). The obtained sequence was
deposited in GenBank with accession
numbers: MT440055, MT440056,
MT440057, MT440077, MT440078 for
broiler farms and MT440058, MT525968
for backyard chicken farms.
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JX273232.1 isolate Behera 2010
JX273231.1 isolate Behera 2007
JX273233.1 isolate Behera 2009
JX273230.1 Gallid herpesvirus 1 isolate Giza 2007 ICP4 (ICP4) gene partial cds

KYO072720.1 Turkey
!1 KY072722.1 Turkey
KY072718.1 Turkey

JN580313.1 strain CEQ TRVX
4{ KP&77881.1 strain Nobilis Laringovac(R)
KP&877882.1 strain Poulvac ILT(R)

JMN580314.1 strain TCO high passage
JMN580315.1 strain TCO low passage
JNE80312.1 strain TCO IVAX
MMNO73049 1 Turkey

AY921571.1 Iran

EU104908.1 strain TCO vaccine

MMNO73055 1 Turkey
MMNO73048.1 Turkey

EU104900.1 strain CEO vaccine
4{ KX344451 .1 Iran

KX344451.1 strain ILT.77.IR
MMNO73047.1 Turkey
MMNO73046.1 Turkey
HM230784.1 CEO vaccine strain Merial
HM230782.1 CEO vaccine strain Intervet
HM230785.1 CEO vaccine strain Fatro
HMZ230783.1 CEO vaccine strain Fort Dodge
— MNO073044.1 Turkey

L

MH998116.1 Iraq
MH998115.1 Iraq
MMNO73043.1 Turkey
MNOS7733.1 Turkey
Il Isolate 1 (MT440055)
H Isolate 5 (MT440077)
—— I Isolate 2 (MT440056)
I Isolate 4 (MT440058)
W isolate 7 (MT525968)
B Isolate 3 (MT440057)
M Isolate 6 (MT440078)

_|:MND?3056 1 Turkey
MMNO73045 1 Turkey

KY072723.1 Turkey
4{ KY072721.1 Turkey
KY072719.1 Turkey

Figure 5. Neighbour-Joining phylogenetic tree based on the ICP4 gene sequence of the infectious
laryngotracheitis virus. Note: the marked names with m representing the detected strains in this study and
CEO & TCO represent vaccine strains.

The obtained phylogeny tree shows that Discussion

all of the detected ILTV strains in broilers
and backyard chickens from Semnan region
fitted together in one cluster of the
phylogenetic tree, with heterogeneity from
routine vaccine strains and some other field
strains, for instance from Iran and Turkey.
Some field strains of ILTV circulating in
neighboring countries including Turkey and
Irag belong to the same clade as the detected
strains in the present investigation showing
higher genetic homology with our isolates.

The other main clades of the
phylogenetic tree include the field and
vaccine strains of ILTV from the USA,
Australia, Korea, and Egypt.

Infectious laryngotracheitis virus has
usually been considered an acute pathogen
in laying pullets while its role as a primary
agent has often been lessened in broilers.
Birds may be infected at any age but clinical
symptoms are observed in birds older than
4 weeks (Gowthaman et al. 2020).
Nevertheless, unscientific communications
from farmers and veterinarians started
reporting the rising impact of ILTV in
broilers.  Unfortunately, the limited
availability — of  published scientific
epidemiology documentation regarding ILT
in broilers prevents any convincing data.
Also, the majority of published data arise
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from a few geographic regions and are
poorly shared through time, while a concise
data report would be necessary for the
understanding of ILT epidemiology and its
evolvement in broilers.

The record of ILT in broilers backs to
1925 by May and Tittsler who described an
outbreak on a farm in Rhode Island in 1923
(May and Tittsler 1952). Then, in
subsequent years there have been various
reports of the infection in broilers from
many parts of the world (Hidalgo 2003).
ILTV is known to be endemic in Iran and
causes severe economic losses and
mortality in the poultry industry. To the best
of our knowledge, in 1994, Aghakhan et al.
reported the presence of ILTV in Iran
without further details on the virus strains
(Aghakhan et al. 1994). There are 2 studies
regarding ILTV infection in broilers in Iran
(Ghalyanchi et al. 2020; Razmyar et al.
2021). Ghalianchi et al. investigated the
seroprevalence of the ILTV in four
provinces by ELISA method and found 13
% of seropositivity in broiler flocks
(Ghalyanchi et al. 2020). Besides, Razmyar
et al. reported co-infection of ILTV and
Newcastle disease accompanied with
Salmonella Enteritidis occurred in a broiler
flock in the western region of Iran
(Razmyar et al. 2021). The present
investigation is comprehensive research
reporting the detection, pathogenicity, and
sequencing of ILTV strains in Ross 308
broiler flocks and backyard chicken flocks
in Iran for the first time. The examined
broiler farms were positive for ILTV at 5-7
weeks of age, as determined by isolation of
the wvirus in embryonic eggs and
conventional PCR method, confirming
previous findings in broilers at similar
statues including age of infection (Hidalgo
2003; KAYA and Mehmet 2018; Can-
Sahna et al. 2020).

Although it is a fact that our results are
absolutely  preliminary, they already
provide valuable new information
regarding the pathogenesis of ILTV in
broilers  and backyard chickens.
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Phylogenetic analysis of the ICP4 gene of
the detected viruses proved the very high
homology between strains currently being
detected not only in laying pullets but also
in broilers (KAYA and Mehmet. 2018;
Can-Sahna et al. 2020).

As shown in Figure 5, the sequence
obtained from the detected ILT viruses were
closely related to that of the reference
strains MNO073056.1; MNO073045.1;
KY072723.1; KY072721.1 and
KY072719.1 which have been identified
from pullets and broilers in Turkey,
previously. KY072723.1, KY072721.1, and
KYQ072719.1 are ILTV strains considered to
be primary pathogens associated with ILT
in broiler farms reported by Kaya and
AKAN to cause significant infectious
laryngotracheitis lesions in meat-type
chickens (KAYA and Mehmet). The
isolated ILTV strains in our investigation
were also closely related to other virus
strains from Turkey and Irag which were
known to cause respiratory and visceral
lesions in layer hens with mortality
described previously by Can-Sahna et al
(Can-Sahna et al. 2020). A notable result in
our study is the more genetic diversity of
detected strains with ILTV strains
previously identified in Iran (AY921571;
KX344451) compared to Turkey and Iraq
strains and this probably represents the
same origin of our strains with the strains
from Turkey and Iraq. For the prevention of
ILT in layer hens, two types of live
attenuated vaccines (chicken embryo-
origin, CEO & tissue culture origin, TCO)
has been widely used (Hidalgo 2003). In
previous publications, it has been
demonstrated that attenuated vaccines can
be associated with some complications
including reversion of virulence, the
capacity to infect non-immune chickens,
and generation of latently infected reservoir
hens (Sadeghi et al. 2011). Also, ILTV
isolates related to the CEO vaccine have
been detected from severe infectious
laryngotracheitis  outbreaks, frequently
(Hidalgo 2003; Guy et al. 1991). None of
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the ILTV isolates in the present study were
genetically similar to vaccine strains used in
Iran (Figure 5) indicating the prevalence of
wild strains of ILTV in broiler farms.

Histopathological analysis revealed
compatible lesions with ILT such as
epithelial necrosis and serofibrinous and
serohemorrhagic exudates in the trachea of
chickens from all broiler farms (Figure 2).
Our findings are in agreement with previous
reports by Bagust et al. who demonstrated
that specific lesions of ILT are observed
between 3-9 days post-natural and
experimental ITLV infections (Kaboudi et
al. 2016; Bagust et al. 2000). Kaboudi et al.
concluded that the severity of observed
lesions may be variable based on the
examined tissues because of the ILTV
strain affinity for various tissues (Kaboudi
et al. 2016). Also, many strains of ILTV
exist that deserve a high affinity for the
trachea and very low tropism for the vice
versa and conjunctiva (Timurkaan et al.
2003). Additionally, embryonated eggs
inoculated with the ILTV suspected
specimens revealed characteristic pock
lesions on the chorioallantoic membrane in
eleven specimens on the first egg passage
while two specimens needed further blind
passages in embryonated eggs. These
results regarding the rate of detection in
eggs were in parallel with previous
investigations (Magouz et al. 2018; Crespo
et al. 2007).

Acknowledgements

Considering that there is genetic
similarity between reference strains (from
layers and broilers) and field strains of
ILTV in the present study, this knowledge
should be taken into account in the selection
of the applied vaccination program and
probable virus transmission ways from
laying hens to broilers. However, it must be
stressed that ILTV strains in broilers may be
vaccine strains; thus, if the used vaccines in
laying hens are pathogenic for broilers, a
proper and preventive schedule regarding
ILT in broilers must be considered.
Subsequently, molecular epidemiological
analysis of field strains is a robust tool to
determine the current ILTV condition
towards establishing an urgent disease
control policy.

In conclusion, virulent ILTV field strains
were detected from Semnan province and
display close phylogenetic homology to
field strains circulating in Turkey. The
preliminary results of this study allowed us
to report the first comprehensive research
and identification of ILTV field strain in
broiler and backyard chicken farms in the
presence of clinical signs. This evidence
stresses once more the need for a more
systematic  ILTV ~ monitoring  and
surveillance investigations in layers,
broilers and backyard chickens which will
be essential to obtain a better understanding
of virus epidemiology and to rationally plan
effective control strategies concerning ILT
in the poultry industry.

Authors express their willing’s to the Head of Faculty of Veterinary Medicine, Semnan
University for providing facilities for the present study.

Conflict of interest

The authors disclose any financial and personal relationships with other people or
organizations that might inappropriately influence or bias this work.

Funding

This research did not receive any specific grant from funding agencies in the public,

commercial, or not-for-profit sectors.

Iranian Veterinary Journal || 32




Molecular identification of infectious laryngotracheitis virus in . . .

References

Aghakhan, S.M; Abshar, N; Fereidouni, S.R;
Marunesi, C. and Khodashenas, M. (1994).
Studies on avian viral infections in Iran. Archives
de I'Institut Razi, 44/45 (1):1-10.

Bagust, T.J; Jones, R.C. and Guy, J.S. (2000). Avian
infectious laryngotracheitis. Revue Scientifique
et Technique-Office International des Epizooties,
19 (2): 483-488.

Bancroft, J.D; Gamble, M. editors. (2008). Theory
and practice of histological techniques. Elsevier
health sciences.

Bayoumi, M; El-Saied, M; Amer, H; Bastami, M;
Sakr, E.E. and El-Mahdy, M. (2020). Molecular
characterization and genetic diversity of the
infectious  laryngotracheitis ~ virus  strains
circulating in Egypt during the outbreaks of 2018
and 2019. Archives of Virology, 165 (3): 661-
670.

Can-Sahna, K; Abayli, H; Ozbek, R; Tonbak, S. and
Bulut, H. (2020). Characterization of Infectious
Laryngotracheitis Virus isolates from turkey by
molecular and sequence analysis. Pakistan
Veterinary Journal, 40 (3): 337-342.

Chacon, JL. and Ferreira, AJ. (2009).
Differentiation of field isolates and vaccine
strains of infectious laryngotracheitis virus by
DNA sequencing. Vaccine, 27 (48): 6731-6738.

Crespo, R; Woolcock, P.R; Chin, R.P; Shivaprasad,
H.L. and Garcia, M. (2007). Comparison of
diagnostics techniques in an outbreak of
infectious laryngotracheitis from meat chickens.
Avian Disease. 51 (4): 858-862.

Gowthaman, V; Kumar, S; Koul, M; Dave, U;
Murthy, T.G; Munuswamy, P; Tiwari, R; Karthik,
K; Dhama, K; Michalak, I. and Joshi, S.K. (2020).
Infectious laryngotracheitis: Etiology,
epidemiology, pathobiology, and advances in
diagnosis and control-a comprehensive review.
Veterinary Quarterly, 40 (1): 140-161.

Guy, J.S; Barnes, H.J. and Smith, L. (1991).
Increased virulence of modified-live infectious
laryngotracheitis vaccine virus following bird-to-
bird passage. Avian diseases, 1: 348-355.

Ghalyanchi, L; Hosseini, H; Fallah, M.H; Aghaeean,
L; Esmaeelzadeh, D.R; Ziafati, Z; Modiri, A;
Almasi, Y; Gholamian, B; Ashouri, A. and
Zamani, M.N. (2020). Serological survey of

33| Iranian Veterinary Journal

Infectious Laryngotracheitis in broiler flocks,
Iran, 2018. Iranian Journal of Virology, 14 (1): 1-
5.

Hidalgo, H. (2003). Infectious laryngotracheitis: a
review. Brazilian Journal of Poultry Science, 5
(3): 157-168.

Kaboudi, K; Nciri, J; Amara, A; Laarbi, I; Moalla,
N; Bouzouaia, M. and Ghram, A. (2016).
Histopathological and molecular diagnosis of
infectious laryngotracheitis in  Tunisia-First
report. International Journal of Livestock
Research, 6: 34-45.

Kaya, .B. and Akan, M. (2018). First report of avian
infectious laryngotracheitis infection in broiler
breeders in Turkey. Ankara Universitesi
Veteriner Fakltesi Dergisi, 65 (3): 331-334.

Magouz, A; Medhat, S; Abou Asa, S. and Desouky,
A (2018). Detection of infectious
laryngotracheitis virus (Gallid herpesvirus-1)
from clinically infected chickens in Egypt by
different diagnostic methods. Iranian journal of
veterinary research, 19 (3):194-201.

May, H.G. and Tittsler, R.P. (1925). Tracheo-
laryngitis in poultry. Journal of American
Veterinary Medicine Association, 67: 229.

Razmyar, J; Shokrpoor, S; Barin, A; Gheshlaghi, J;
Nakhaee, P; Khodayari, M. and Peighambari,
S.M.  (2021). Isolation  of Infectious
Laryngotracheitis virus in broiler chicken in Iran:
first report. Veterinary Research Forum, 12 (2):
259-262.

Sadeghi, M; Bozorgemehrifard, M.H; Momtaz, H;
Shooshtari, A. and Charkhkar, S. (2011).
Differentiation of field isolates and vaccine
strains of infectious laryngotracheitis virus by
DNA  sequencing.  African Journal  of
Microbiology Research, 5 (24): 4112-4117.

Timurkaan, N; Yilmaz, F; Bulut, H; Ozer, H. and
Bolat, Y. (2003). Pathological and
immunohistochemical  findings in  broilers
inoculated with a low virulent strain of infectious
laryngotracheitis virus. Journal of veterinary
science, 4 (2): 175-180.

Received: 20.06.2021
Accepted: 17.08.2021



’f"jgé-"gl«.&‘-ﬁ.@y}) lefd\fu

DOI: 10.22055/1VJ.2021.291306.2378
DOR: 20.1001.1.17356873.1400.17.3.3.8

092 Slada 9 Ho (1 g8e Cuns] 5 9K 5T (g a9 (o 9Sho audls
Ol Sl oS g

“&3.‘5 L;JL& g YLSL&GS‘JJ-" C‘)f‘ 4\‘6%‘:\4“ REPEN ‘{G\GA&L%LSJLA.C Oﬁd.‘“‘.\LguA deu

O ) (bt (Dl o235 ¢ S rals adSESls (AL 3 p ke 035 luslinl !
Ol Ol Ol o1 ¢ Kb pools UK (559 g Y 05,5 Sl |
Ol Ol Ol oKl o Kb poals s A0 55 5 gm5 St 035 Slsbnl "

Ol Ol Ol ol ¢ S5 sl 0 UK (5550 5 09,5 Slslenl T
VO O/YE AARRVAVARISRICIVEH

IS

GaHV-) \ s58 slagusny cusd b i 4S a5 gabs ol sl5uus 5o (s mme sl slag lan 51 (S (5 sde iS5,
Ol o 5 i S sladk Ho o€ e Lo wlad o S50 15 HIKadS slad 5 lacul s Baae 5 sadd alasl €050 4 bgs e (1
S saolse 53 Sste SIS Y Gusns latlia cusa (S  pendd ala Gaad 5 s ol sadd (5518 o sSE
Gaaly Gl 5 b oo Yo X Guola BYNA @ sil3 Slel 05b 5u Gliaws bl o 5 (A S (slad 5o (el wad e (5 S 40n
oo b S 5o Gainad 5 Wil wim 50 0/0 - YA @ lal 4 s wwd Sl adle b (S S f e 4o 530 VY 4 b e sladi e
slaghs Sl ealiind b (s lan alasl Jale lsie 4 Hpab (5580 SIS K Y Gug seda 38 S 13 s 0550 wliie aBlle
© sl s glawlie pusn @88 O bl asse sad ol 3 S AK S I g 5 ICP 03 ol (535l 5k s
las LA s b a3 (pl o s lus (slag g (YL cgolitis suian (L Glisas slas 58S 5 Glonl L 5aS slaglan b suel coss
il e S 53 558 Sl sa

oud osie oIS KO ACPL 03 N5 (3 S f e e s slag e sl olaK

O ) Ol Ol o8> (Kol 0aK 2303 (AL 3 ke 05,5 Jlsliul (bl g3las ol A ghoms okt 55
E-mail: hesamemadi@semnan.ac.ir

[oNolel

© 2020 by the authors. Licensee SCU, Ahvaz, Iran. This article is an open access article distributed under the
terms and conditions of the Creative Commons Attribution-NonCommercial 4.0 International (CC BY-NC 4.0
license) (http://creativecommons.org/licenses/by-nc/4.0/).

MYV LAY sl oY o yladd (aauda 0 9a (O il (oS jaals da pulis



https://dorl.net/dor/20.1001.1.17356873.1400.17.3.3.8



