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Introduction
Infectious Laryngotracheitis (ILT) is a viral respiratory disease of poultry. ILT is classified 

as a member of the family Herpesviridae in the subfamily Alphaherpesvirinae. The virus 
is taxonomically identified as Gallid herpesvirus 1 [1]. Generally, Herpesviruses produce 
pathogenically important proteins such as envelop, tegument, capsid, glycoproteins including 
gL, gM, gH, gB, gC, gK, gG, gJ, gD, gI, gE, thymidine kinase (TK), transcriptional regulator and 
even non-structural proteins. gG is a conserved molecule among most alpha Herpesviruses 
that binds to and modulates the biological activity of chemokines [2,3]. Avian infectious 
laryngotracheitis (ILT) is a major viral respiratory disease which is included within List B of 
the Office International des Epizooties [4]. The disease was first described in 1925 by May 
and Thittsler [5]. Geographically, ILT was described in many countries in areas of intensive 
poultry production of chicken such as North America, South America, Europe, China, South 
East Asia and Australia. Laboratory diagnosis is required for ILT, because other diseases 
cause similar clinical signs and lesions, such as infectious bronchitis, Newcastle disease, avian 
influenza, infectious coryza, and mycoplasmas. ILTV infection can be confirmed using several 
methods, including virus isolation and DNA detection. A commercial ELISA for detection of 
antibodies against ILTV is also available. For ILTV isolation, the CAM inoculation of 9-to-12-
d-old embryos is used. Swab or organ samples from the trachea, conjunctiva, larynx, and 
lung of clinically affected birds are collected and inoculated on the CAM. Multinucleated 
giant cells and intranuclear inclusions may be observed 24 hours post infection [6]. ILT DNA 
detection methods have developed rapidly in recent years. These methods can identify ILTV 
quickly, accurately, and are highly sensitive. Molecular techniques for ILTV detection include 
cloned DNA probes for dot blot hybridization, PCR, nested PCR, real-time PCR, multiplex 
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Abstract
Infectious Laryngotracheitis (ILT) is a viral respiratory disease of poultry caused by Gallid herpesvirus 
1 leading to severe economic losses. The aim of the current study was to isolate and identify ILT virus 
in suspected outbreaks of one broiler flock (farm 1) and three layer flocks (farms 2,3 and 4) located in 
Tripoli. Samples of trachea were collected and preserved in transport media for viral isolation and some 
were preserved in 10% neutral formalin for histopathology. Broiler and Layer flocks were serologically 
monitored and tested for the presence of antibodies by ELISA against ILTV at first days old and later at 
slaughter age for broilers and before the onset of production for layers in which total of 290 blood samples 
were collected from six poultry farms (3 broiler flocks and 3 layer flocks). Following isolation of the virus 
in fertile eggs, chorio-allantoic membrane (CAM) samples were confirmed by PCR and histopathology. The 
lesions seen on the CAMs were congestion, hemorrhages and pocks after 5 days post inoculation. Samples 
from farm 1 and 3 were positive whereas other farms were negative. Histopathology of CAMs revealed 
edema, congestion, haemorrhages, infiltration of heterophils and mononuclear cells, and presence of 
syncytial cells containing intranuclear inclusion bodies. The trachea revealed severe destruction and 
sloughing of the mucosa due to necrosis. The results of this study confirmed the circulation of ILTV in 
commercial poultry flocks and highlighted the need for more epidemiologic investigation of the disease 
in the whole country. The next step will be the phylogenetic analysis of the viral genome by sequencing
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PCR, in situ hybridization [7,8], and PCR followed by restriction 
fragment length polymorphism (RFLP) [9]. ILTV detection with 
PCR was more sensitive than virus isolation in cell culture and 
electron microscopy. Several highly conserved genes within the 
herpes viruses were selected for establishment of real-time PCR 
in previous studies, such as gG and TK genes [10-12]. Compared 
with electron microscopy, histologic test, viral isolation via CAM 
route, FA test, and real-time PCR for ILT diagnosis in a broiler farm 
outbreak, the real-time PCR was the most sensitive method for ILTV 
detection. Since many laboratories are not set up for real-time PCR; 
FA, histopathology, and conventional PCR are the most commonly 
methods used for routine diagnosis of ILT [13].

In Libya, vaccination against ILT is not permitted by the 
Veterinary Authority (National Centre of Animal Health). Few 
studies were previously conducted for diagnosis of field infections 
of ILT. Asheg et al. [14] reported an outbreak of ILT in layer chickens 
diagnosed by ELISA and presence of intranuclear inclusion 
bodies. Later on, a partial sequencing of glycoprotein G gene of 
Gallid herpesvirus 1 strain ILT-1, was reported to GenBank by 
Asheg in 2013 (unpublished data). Phylogenetic analysis was not 

previously carried out to compare this strain with other regional or 
international strains including the vaccine strain. Moreover, there 
is a lack of information about the presence of antibodies against 
ILT in chickens and some ILT outbreaks occurred from time to 
time where the causative virus was not isolated or molecularly 
characterized. Therefore this study is reporting isolation and 
molecular identification of ILTV during a field outbreak. Moreover, 
monitoring of antibodies against ILTV in some commercial layers 
and broiler flocks were conducted.

Materials and Methods

Isolation of ILT virus
Samples of trachea collected from diseased chickens during four 

outbreaks of suspected ILT infections were preserved in transport 
media contain antibiotics and antifungal drugs and transferred to 
the Laboratory of the Department of Poultry and Fish Diseases. All 
information about the outbreaks including location, total number 
of birds in each flock, poultry species and mortality are shown in 
Table 1.

Table 1: Case history of ILT suspected cases.

Case No. Location Age No. of Birds Poultry Species Mortality Type of Samples

1 Gasr Bin Gashir 45 8000 Broilers 50 birds/day Trachea

2 Gasr Bin Gashir 24 weeks 17000 Layers 60 birds/day Trachea

3 Gasr Bin Gashir 30 weeks 12000 Layers 15 birds/day Trachea

4 Gasr Bin Gashir 24 weeks 12500 Layers 30 birds/day Trachea

Inoculation of chicken fertile eggs on chorioallantoic 
membrane (CAM)

The preserved field samples were thawed and macerated using 
sterilized pestle and mortar to prepare a 10-20% (w/v) suspension 
in sterile PBS. The suspension was then centrifuged at 3000rpm 
for 30 minute for clarification. Supernatant fluid was treated with 
broad-spectrum antibiotics and antifungal (Gentamycin 50μg/ml, 
penicillin 2000 units/ml, streptomycin 2mg/ml and mycostatin 
1000 units/ml) at room temperature for one hour. The sterility of 
the inoculum was checked on blood agar. The resulting suspension 
was centrifuged at low speed to remove debris, and 0.1ml of the 
supernatant fluid was inoculated on the dropped CAM of at least 
three embryonated chicken eggs of 10-12 days’ of incubation. The 
eggs were sealed with paraffin wax, incubated at 37 °C for up to 
7 days and candled daily. The CAMs of dead embryos or of those 
surviving for 7 days were examined for the presence of typical pocks 
and samples were preserved in 10% buffered neutral formalin for 
histopathology. 

Identification by histopathology

Segments of trachea of diseased birds and CAMs following 
inoculation were preserved in 10% buffered neutral formalin. After 
clarification, samples were stained with hematoxylin and eosin as 

per the method previously described [15]. Slides were screened 
under light microscope with different power (10X, 40X and 100X 
after putting immersion oil). Intra-nuclear inclusion bodies and 
syncytial cell formations in trachea and CAMs epithelium if any, 
were recorded and photographs were taken.

Extraction of samples DNA and PCR analysis

Tissue samples (trachea and CAMs) were cut into small pieces 
and 5% homogenates were prepared in phosphate buffered 
saline (pH 7.2). DNA was extracted using Wizard® Genomic 
DNA Purification Kit (Promega, USA) as per the manufacturer’s 
instructions. The PCR was performed with a set of ILTV specific 
primers amplifying a 647-bp fragment as previously described [16].

Serology

Broiler and layer flocks were monitored and tested for the 
presence of antibodies against ILTV at first days of old and later on 
at slaughter age for broilers and before the onset of production for 
layers. A total of 290 blood samples were collected from six poultry 
farms (3 broiler flocks and 3 layer flocks located in Tripoli, Libya). 
Blood samples were withdrawn from each flock at the 3 days old 
(Table 2). Another set of samples were collected from the same 
flocks at the slaughter time and before the point of lay for broilers 
and layers, respectively.
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Table 2: Blood samples of broiler and layer flocks at different ages.

Poultry Farms
Age of Chickens

3 Days At Slaughter At Egg Production Total

Broilers

Farm 1 (12500 birds) 20 30 -- 50

Farm 2 (10000 birds) 20 28 -- 48

Farm 3 (15000 birds) 20 30 -- 50

Layers

Farm 1 (10500 birds) 28 -- -- 28

Farm 2 (17000 birds) 28 -- 28 56

Farm 3 (14000 birds) 28 -- 30 58

Total 144 88 58 290

Serological analysis using Enzyme linked immunosorbent 
assay (ELISA)

The ILT ELISA kit was obtained from BioChek Ltd (London, UK). 
The ILT ELISA kit measures the amount of antibody to the Gallid 
herpesvirus 1 in the serum of chickens. The analysis was performed 
as per the manufacturer’s instructions. Microtitre plates have been 
pre-coated with inactivated ILTV antigen. Chicken serum samples 
were diluted and added to the microtitre wells where any anti-
ILT antibodies present will bind and form an antigen-antibody 
complex. Non-specific antibodies and other serum proteins were 
then washed away. Anti-chicken IgG labeled with the enzyme 
alkaline phosphatase was then added to the wells and binds to any 
chicken anti-ILT antibodies originally bound to the antigen. After 
another wash to remove unreacted conjugate, substrate was added 
in the form of pNPP chromogen. A yellow color was developed if 
anti-ILT antibody is present and the intensity is directly related to 
the amount of anti-ILT present in the sample.

Statistical analysis

Data were expressed as mean ± standard error. The differences 
of antibody levels (S/P ratios) in broilers of the same flock at 3 
days and at slaughtering age were compared by T test using SPSS 
software (SPSS Inc. Chicago, Illions, USA). The values of (P≤0.05) 
were taken as the cut-off value to consider differences that are 
statistically significant.

Results

History, clinical signs and post-mortem (PM) lesions 
Suspected ILT cases were submitted to the Department of 

Poultry and Fish Diseases for diagnosis (Table 1). Necropsies 
were conducted and appropriate samples were collected for 
confirmation. Suspected cases included:

Case 1: Live and Dead broiler chickens of 45 days-old belonging 
to a broiler farm located in Gaser bin Gishir. The live birds showed 
respiratory clinical signs characterized by depression, gasping and 
expectoration of bloody mucus, sinusitis, and conjunctivitis. The 
mortality was very high accompanied with consequent retarded 
growth. Postmortem (PM) lesions indicated clear infection of upper 
respiratory tract with hemorrhage and caseous material in the 
trachea, conjunctivitis, sinusitis and mucoid tracheitis.

Case 2: Live and Dead chickens aged 24 weeks old brought from 
commercial Layers farm in Gaser bin Gishir. The clinical signs 
included respiratory infection coughing, gasping, nasal discharges, 
watery eyes swelling of infraorbital sinuses, emaciation, and drop in 
egg production. PM lesions included presence of mucus, and yellow 
caseous exudates in the lumen of trachea with tracheal congestion.

Case 3: Dead layer chickens aged 30 weeks old brought from 
Layers farm in Gaser bin Gishir. According to the owner, the clinical 
signs included coughing, gasping, rattling, and extension of the 
neck, sinusitis, conjunctivitis and low mortality. There was severe 
reduction in egg production. PM lesions included presence of blood, 
mucus, yellow caseous exudates in the lumen of trachea.

Case 4: Live and Dead chickens aged 24 weeks old brought from 
Layers farm in Gaser bin Gishir. The clinical signs included coughing, 
gasping, nasal discharge, emaciation, and drop in egg production. 
PM lesions included congestion in larynx and trachea.

Viral isolation and identification in fertile eggs
ILTV was isolated on chorioallantoic membrane (CAM). 

Inoculation of chicken fertile eggs on CAM with samples from cases 
1 and 3 revealed presence of congestion, hemorrhages and pock 
lesions after 5 days post inoculation (Figure 1). Samples from other 
cases were negative (Figure 2).
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Figure 1: CAM showing congestion, hemorrhages and pock lesions after 5 days post inoculation.

Figure 2: Normal chorioallantoic membrane (CAM).

Histopathology
Stained slides from trachea and CAMs were screened under 

the light microscope. CAMs collected from cases 1 and 3 were 
congested, hemorrhagic and edematous (Figure 3) as compared 
to normal (Figure 2). The CAMs collected from cases 1 and 3 were 
heavily infiltrated with lymphocytes, mononuclear cells (Figure 4 
& 5) and many of heterophils with congestion and haemorrhages 

(Figure 6 & 7). Numerous syncytial cells were also presence in 
CAMs with intranuclear inclusion bodies in these cells (Figure 8, 
9 & 10). Some cells showed presence of intranuclear inclusion 
body pressing the nucleic material to the periphery of the nucleus 
(Figure 11). Tracheal samples showed sloughing of the mucosa 
of the trachea with inflammation (Figure 12) with destruction of 
the tracheal mucosa due to necrosis and presence of intra-nuclear 
inclusions within a syncytial cell (Figure 13).
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Figure 3: CAM showing congestion, haemorrhages and edema.

Figure 4: CAM showing edema and infiltration of lymphocytes and mononuclear cells.

Figure 5: High power of figure 4.
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Figure 6: CAM showing infiltration of heterophils with congestion and haemorrhages.

Figure 7: High power of figure 6.

Figure 8: CAM showing syncytial cells containing intranuclear inclusion bodies (inlet).
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Figure 9: Syncytial cells containing intranuclear inclusions.

Figure 10: Many syncytial cells showing presence of intranuclear inclusion bodies.

Figure 11: A cell showing intranuclear inclusion body pressing the nucleolus and nucleic material to the periphery of the 
nucleus (arrow).
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Figure 12: Sloughing of the mucosa of the trachea with inflammation.

Figure 13: Destruction of the tracheal mucosa due to necrosis and presence of intranuclear inclusions within a syncytial 
cell.

Polymerase chain reaction (PCR)
Cases 1 and 3 were positive for ILT by PCR. The ILTV was 

isolated from birds of the same cases.

ELISA: In the current study broiler and layer flocks (3 farms each) 
were tested by ELISA to determine the percentage of positive 
samples for ILT. The total number of tested samples was 290. Results 
are shown in Table 3. In broilers at 3 days of age, 11 samples out of 
20 (11/20) (55%), 15/20 (75%) and 13/20 (65%) were positive 
for the presence of antibodies against ILT in farm 1, farm 2 and farm 
3, respectively. In broilers at slaughtering age, 1 samples out of 30 
(1/30) (3.3%), 0/30 (0%) and 7/28 (25%) were positive for the 
presence of antibodies against ILT in farm 1, farm 2, and farm 3, 
respectively (Table 3). Mean S/P ratios of antibodies against ILT at 

3 days of age were 0.62, 1.11 and 1.01 for broiler farms 1, 2 and 
3, respectively. At slaughtering age, the mean S/P ratios were 0.63, 
0.29 and 1.31 for farm 1, 2 and 3, respectively. It is an interesting 
finding that the level of antibodies of chickens in farm 2 have 
significantly (P≤0.05) declined at slaughtering age as statistically 
compared with the level of antibodies measured at 3 days old. 
However, in farm 1 and 3, the level of antibodies were not declined. 
Moreover, there was a significant (P≤0.05) increase of antibodies 
level in chickens of farm 3 at slaughtering age as compared with 
the level of antibodies at 3 days old. In layers at 3 days of age, 15 
samples out of 28 (15/28) (54%), 19/28 (68%) and 17/28 (61%) 
were positive for the presence of antibodies against ILT in farm 1, 
farm 2, and farm 3, respectively. However, at production age, no 
antibodies were detected by ELISA (Table 3).



663

Appro Poult Dairy & Vet Sci       Copyright © : Abdulwahab Kammon

APDV.000666. 7(4).2020

Table 3: Number and percentage of positive samples of broiler and layer flocks tested by ELISA.

Poultry Farms
Number and Percentage of Positive Samples And S/P Ratio

Total
3 days At slaughter At egg production

Broilers

Farm 1 (12500 birds)
11/20 (55%) 1/30 (3.3%) -- 50

0.62±0.005a 0.63±0.005a

Farm 2 (10000 birds)
15/20 (75%) 0/30 (0%) -- 50

1.11±0.038a 0.29±0.005b

Farm 3 (15000 birds)
13/20 (65%) 7/28 (25%) -- 48

1.06±0.005a 1.31±0.005b

Layers

Farm 1 (10500 birds) 15/28 (54%) -- -- 28

Farm 2 (17000 birds) 19/28 (68%) -- 0/28 56

Farm 3 (14000 birds) 17/28 (61%) -- 0/30 58

Total
90/144 Aug-88 0/58 290

-63% -9% 0%

Discussion
ILTV causes an acute and chronic respiratory disease in poultry 

leading to significant economic losses to the poultry industry. 
The virus is not easy to control, because it is highly contagious, 
can cause latent infections, and has many transmission sources. 
Suspected ILT cases derived from Gasir Bin Gashir, the most 
intensive area of poultry production in Tripoli were submitted to the 
Department of Poultry and Fish Diseases for diagnosis. Necropsies 
were conducted and appropriate samples were collected for 
confirmation. Clinical and pathologic findings were consistent with 
previously reported severe form of infectious laryngotracheitis. 
This form is characterized by severe dyspnea, high mortality and 
ma¬rked hemorrhagic and/or diphtheritic laryngotracheitis and 
are attributed to wild-type ILTV [17]. Most birds in that report 
showed typical lesions in the sinus, larynx and the trachea, although 
the con¬junctiva and lungs were less affected. The gross lesions 
recorded in the current study were similar to those reported by 
Calnek et al. [18]. Infection was determined after inoculation of 
ILTV suspected field samples through CAM route. The typical 
gross pathological lesions were visually observed as discrete pock 
formation with opaque edges and central depressed area of necrosis 
in the CAM and stunting growth of the ILTV affected embryo after 2 
days post inoculation four passages. Burnet [19] stated that embryo 
mortality due to ILTV occurs within 2-12 days post inoculation, and 
this agree with our result in this study. Asheg et al. [14], described 
the clinical signs and lesion observed during ILT outbreak in layer 
chickens in Libya. The clinical signs were included moist rales, 
coughing and gasping. After 5 days, the clinical signs progressed 
to marked dyspnea with coughing of blood-stained mucous. The 
clinical signs spontaneously disappeared, and a complete recovery 
was observed on days 10. Gross lesions reported by Asheg et al. [14] 

included haemorrhage and accumulation of mucous in the lumen 
of trachea. Microscopically, syncytial formation and intranuclear 
inclusion bodies along with mucous degeneration and necrosis 
were observed in the tracheal epithelium. The outbreaks diagnosed 
in the current study may be caused by the same virus reported by 
Asheg et al. [14]. It is well known that ILTV produces latent infection. 
ILTV is usually present in tracheal tissues and secretions for 6-8 
days post inoculation (PI) [20,21] followed by extra tracheal spread 
of ILTV to trigeminal ganglia from eye via neural pathway and this 
was first reported by Bagust et al. [22]. However, confirmation 
of such hypothesis could be achieved by sequencing of viral DNA 
and phylogenetic analysis. These facilities are not available at our 
Department during conduction of this study. Moreover, there was a 
lack of research materials for sequencing.

 The diagnosis by histopathology is considered a valid and 
relatively rapid test for ILT [23]. Multinucleated cells (Syncytia) 
formation and intranuclear inclusion bodies are considered 
pathognomonic lesions for the diagnosis of ILT [24-27]. Microscopic 
changes vary according to the stage of the disease. Early 
microscopic changes in tracheal mucosa include the loss of goblet 
cells and infiltration of the mucosa with inflammatory cells. As 
the viral infection progresses, cells enlarge, lose cilia, and become 
edematous. Syncytial cells are formed and lymphocytes, histiocytes 
and plasma cells migrate into the mucosa and submucosa. Later, 
cell destruction and desquamation result in a mucosal surface 
either covered by a thin layer of basal cells or lacking any epithelial 
covering. Inclusion bodies are generally present for a few days at 
the early stage of infection before epithelial cells die [28], but they 
may be present for only 3-5 days after infection. In severe cases, 
most infected cells are detached from the tracheal lining [6]. In the 
current study, intranuclear inclusions were observed in tracheal 



664

Appro Poult Dairy & Vet Sci    Copyright © : Abdulwahab Kammon

APDV.000666. 7(4).2020

epithelium along with necrosis and sloughing of the cells. These 
lesions were absent in some tracheal samples. This may be due 
to the delay of sample collection from trachea for histopathology. 
These kinds of lesions are observed in many other respiratory 
diseases, especially infectious bronchitis, avian influenza and 
Newcastle disease. In this way, lesions induced by ILT virus, such 
as hypertrophy and hyperplasia of goblet cells, are similar to those 
observed following infection with velogenic viscerotrope strains 
of Newcastle disease virus [29]. Besides, differential diagnosis 
might be complicated by high frequency of bacterial secondary 
infections. In the current study, histopathology revealed lesions 
of ILT in 2 out of 4 outbreaks of suspected ILT infections with 
suspicion of two other respiratory diseases (infectious bronchitis 
and Newcastle disease). However, we have not attempted to isolate 
and diagnose other viral pathogens that may accompany ILTV 
infection. Samples collected from chickens of the cases 1 and 3 
had edema, hemorrhages and syncytia with intranuclear inclusion 
bodies associated with the chorioallantoic membrane (CAM) 
allowing confirmatory histopathology diagnosis. Hemorrhage may 
occur in cases of severe epithelial destruction and desquamation 
and edematous changes was observed with exposure and rupture 
of blood capillaries [17]. 

 ILTV was successfully isolated in CAM of fertile eggs inoculated 
with samples belong to case 1 and 3. Srinivasan et al. [30] and Hughes 
et al. [31] have reported that ILTV can be isolated in embryonic 
eggs inoculated via the chorioallantoic membrane (CAM) route. 
Isolation of ILTV from preserved samples from the tracheas of 
clinically affected birds is conducted by inoculation of embryonated 
eggs [6]. The isolation of ILTV in this study was confirmed by real 
time PCR (rPCR). Complementary tests are very important for the 
demonstration of the etiology of unspecific conjunctivitis and/
or tracheitis cases. This condition is described in mild forms of 
laryngotracheitis related to ILTV vaccine strains [32,33]. In cases 
where the typical lesions are missing, ancillary diagnostic tests 
are strongly recommended, such as PCR for definitive diagnosis. 
In the current study, PCR was used to test clinical samples already 
analyzed or not by histopathological technique. Cases 1 and 3 were 
positive for ILT by PCR. The ILTV was isolated from birds of the 
same cases. The correlation between clinical signs, histopathology 
features and PCR results demonstrates the importance of the 
molecular analysis as more rapid tool for ILT diagnosis [34]. Indeed, 
the PCR technique is also more sensitive than virus isolation and 
histopathology analyses [26], especially when other contaminant 
viruses (e.g. Adenovirus) [35] or bacteria (e.g.: Mycoplasma 
gallisepticum and Mycoplasm synoviae) [36] are present in tested 
samples. The target gene in this study was gG ILTV which is a partial 
sequence of glycoprotein G gene of Gallid herpesvirus 1 strain ILT-
1, and previously amplified by PCR, sequenced and reported to 
GenBank by Asheg [14] (unpublished data). At this point, very 
few reports are available on the existence of the ILTV in Libyan 
poultry population, and this is the second description on the 
molecular detection and confirmation of ILT virus (GaHV-1). The 

viral molecular characterization will provide better comprehension 
of the potential virulence of ILTV strains, and the relationship 
between isolates from this outbreak and isolates from other field 
or vaccine strains.

ELISAs have been described for the detection of antibody to ILT 
virus in chickens [37-39]. In the current study, three broiler flocks 
were monitored for the presence of antibodies against ILTV. Samples 
were collected at 3 days of age and at slaughtering age of each flock. 
High percentages and high titers of antibodies were detected at 
early age (3 days) of all the flocks which may indicate vaccination 
(maternal immunity) or infection of their parents. Although, 
percentage was declined but the titer of antibodies was still high at 
the slaughtering age which may attributed to field infection since 
the maternal immunity usually decline with an increase of the age. 
Gharaibeh and Mahmoud [40] reported that all maternal antibody 
titers were depleted by 10d of age for avian encephalomyelitis 
(AEV), avian influenza (AIV), chicken infectious anemia (CAV), 
infectious bronchitis (IBV), infectious laryngotracheitis (ILTV), 
Mycoplasma gallisepticum (MG), Mycoplasma synoviae (MS) and 
Newcastle disease (NDV) except for IBDV. Same results were 
found in layer flocks in which samples collected at 3 days old were 
found positive for antibodies against ILTV. This may also indicate 
vaccination or infection of parent flocks. However, no antibodies 
were detected at the age of egg production.
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