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This study was carried out to determine the seroprevalence of Infectious Laryngotracheitis 
virus (ILTV) in commercial layer farms of Chittagong district, Bangladesh. Antigen coated 
indirect ELISA was performed to determine the antibody titre against ILTV. The overall 
seroprevalence of ILTV was 17.33% in commercial layer farms in 5 selected Upazilas of 
Chittagong district. The highest seroprevalence was found in Anowara upazila (26.67%) 
followed by Rangunia (18.46%), Raozan (16.67%), Boalkhali (13.33%) with the lowest 
prevalence in Patia (10.90%). The seroprevalence of ILTV was found higher in winter (24%) 
season compared to rainy (16%) and summer (12%). Significantly higher seroprevalence of 
ILTV was observed in the birds of 10–35 weeks of age (23.24%) than the birds of 36–70 weeks 
of age (7.83%). Prevalence of ILT was found significantly higher (P<0.05) in the farms 
maintaining lower biosecurity (biosecurity category 2) (22.78%) than in the farms 
maintaining higher biosecurity (biosecurity category 1) (9.17%) and the ILT was more 
predominant in the birds rearing in deep liter (23.48%) than in the cages (13.14%) which is 
statistically significant (P < 0.05) with χ2– value of 4.9144. These results denoted that wide 
seroprevalence of ILTV in commercial layer farms of Chittagong district of Bangladesh. 
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INTRODUCTION  
Infectious laryngotracheitis (ILT) is an acute respiratory 
disease of chickens caused by avian herpesviridae 
Alphaherpesvirinae gallid Herpes virus 1 that  infects the 
upper respiratory tract and ocular organ of poultry (Garba 
et al., 2012)  and characterized by respiratory depression, 
gasping, and expectoration of bloody exudates (Yukihiro et 
al., 1988) with high rates of morbidity and mortality  up to 
70% in acute form of the infection and the mild form 
includes depression, reduced egg production up to 30 
percent and weight gain, conjunctivitis, swelling of the 
infraorbital sinuses (almond shaped eyes), and nasal 
discharge (Shan–Chia and Joseph, 2012). All ages of 
chickens are affected, but chickens older than 3 weeks are 
most susceptible to ILTV. It also affects pheasants, 
partridges and peafowl (OIE, 2008). ILT can infect turkeys 
at about 100 days of age where dyspnea and depression is 
the observed clinical sign in infected turkeys (Portz et al., 
2008). Other avian species are resistant to ILTV infection 
(Hayles et al., 1976). Usually the Infection is acquired via the 
upper respiratory tract and transmission occurs most 
readily from clinically infected birds, latent infected carriers, 
contaminated dust, litter, beetles, drinking water and 
fomites (Hughes et al., 1987). Other possible sources of 

transmission includ dog, crows, and cats (Kingsbury and 
Jungherr, 1958) whereas wind–borne transmission of the 
ILTV spread between farms is critical (Johnson et al., 2005). 
ILT virus can survive outside the host for several weeks and 
persist longer in cold environment (Jordan and Pattison, 
1996) and annually causes significant economic losses in the 
poultry industry worldwide each year (Garba et al., 2012). 
In Bangladesh, Poultry industry is a growing industry and 
total population of poultry is around 228.47 million (DLS, 
2009). It is suspected that Infectious Laryngotracheitis 
(ILT) which is a contagious respiratory disease is playing a 
vital role to decrease the egg production in layer birds 
causing severe economic losses of the farmers in our country 
Many techniques have been described for the detection of 
ILTV (Bauer et al., 1999). ELISA has been reported to have 
better sensitivity than Serum Neutralization (SN), 
Fluorescent Antibody (FA) and Agar Gel Immunodiffusion 
(AGID) for detection ILTV antibody in chicken sera (Adair 
et al., 1985). But, there is a limited study on ILTV infection 
in the local poultry in Bangladesh.  Islam et al. (2012) 
conducted a research on the characterization of the field 
viruses by physico–chemical properties against pH, heat, 
ether and chloroform, serological test such as virus 
neutralization test (VNT) and passive haemagglutination 
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(PHA) test in Gajipur district. To the best of our knowledge 
no study has been conducted yet on the seroepidemiology of 
ILTV in chickens in Chittagong district, Bangladesh. The 
present study was conducted for the investigation of 
seroprevalance of ILTV in layer chickens manifested the 
clinical signs characteristics of ILT in the commercial layer 
farms of Chittagong district with the identification of 
different risk factors responsible for the seroprevalence of 
ILT in Chittagong region. Considering the prevalence of the 
disease and losses to the commercial poultry farmers it is 
felt that there is a national need to control and to protect 
the chicken population against the disease. 
 
MATERIALS AND METHODS 
Study Area and Study Period 
The study was carried out in Chittagong district which is 
situated geographically in the south–eastern part of 
Bangladesh during the period of October’ 2011 to September’ 
2012 to determine the seroepidemiology of Infectious 
laryngotracheitis (ILT) from the five upazilas (Anowara, 
Rangunia , Raozan , Boalkhali and Patia).  
Sampling Category 
The samples were categorized on the basis of 4 criteria i.e. 
season of the year: Winter (mid October to February), 
summer (March to May) and Rainy (June to September); 
age group: (10–35 weeks and 36– 70 weeks); biosecurity 
category: (category1 i.e. farms with foot bath, spray, 
disinfection of utensils, restricted entrance, regular 
medication, proper disposal of carcass and category 2 i.e. 
farm with spray, open entrance, irregular medication and 
disinfection); and rearing system (Cage and deep liter 
system).  
 
 

Sample Collection and Serum Preparation 
A total of 300 blood samples were collected randomly and 
aseptically according to Islam et al. (2010). In brief, about 1 
ml of blood was collected from a wing vein of each chicken 
using sterile 2–ml disposable plastic syringe without 
anticoagulant and were kept in ice box and transported to 
the molecular biology laboratory of the poultry research and 
training centre (PRTC) in Chittagong veterinary and animal 
sciences university (CVASU) where the serological test 
(ELISA) was performed. The blood was then centrifuged at 
1,000 g for 10 minutes so as to clearly separate the serum 
from the blood. The sera was then collected in a sterile 
eppendorf tube and stored at –20°C until further study 
Enzyme Linked Immunosorbent Assay (ELISA) 
The collected serum samples were subjected to indirect 
ELISA by using commercial ILTV Antibody Test Kit 
(CK124, Biochek, Holland). Following manufacturer’s 
instructions each test sample was diluted at 1:500 with 
sample diluents supplied in the kit.100 μl of negative control 
was added to wells A1 & B1 and 100 μl of positive control 
was added to wells C1 & D1.Then 100 μl of diluted samples 
were added into the appropriate wells (antigen coated) and 
incubated at room temperature (22˚–27˚C) for 60 minutes 
by covering the plate with lid. After incubation, the content 
of the wells were aspirated and washed with approximately 
200 μl of phosphate buffered wash solution for 4 times 
using an automated ELISA washer (Microplate Washer, 
2600–C, J. P. SELECTA, Spain). Plate drying was avoided 
between plate washings and prior to the addition of 
conjugate. Then 100 μl of conjugate reagent (Chicken Anti 
Alkaline Phosphate) was added into each wells and 
incubated at room temperature (22˚–27˚C) for 60 minutes.  
  

 
Table 1: Overall prevalence of ILTV 

Name of the 
upazila 

Farms 
ID 

No. of samples/total no of 
population per farms  

No of samples 
per upazila 

No of (+) ve 
sample 

Prevalence with 95% 
Confidence Interval (%) 

Rangunia 

Ran–1 15/800 

65 12 
18.46 

(11–36) 
Ran –2 20/1200 
Ran –3 15/750 
Ran –4 15/1000 

Rauzan 

Raz –1 15/1000 

60 10 
16.67 

(7–28) 
Raz –2 15/900 
Raz –3 15/800 
Raz –4 15/750 

Boalkhali 

Boal–1 20/1100 

60 8 
13.33 

(5–26) 
 

Boal –2 15/1000 
Boal –3 15/800 
Boal –4 10/500 

Anowara 

Ano –1 15/700 

60 16 
26.67 

(17–42) 
Ano –2 10/500 
Ano –3 20/1200 
Ano –4 15/900 

Patia 

Pat –1 15/900 

55 6 
10.90 

(2–21) 
Pat –2 15/700 
Pat –3 10/400 
Pat –4 15/800 

Total 20 300 300 52 
17.33 

(13–21) 
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Following washing for 5 times with wash buffer, 100 μl of 
substrate reagent was added into appropriate each wells 
and incubated at room temperature (22–27˚C) for 30 
minutes. Finally, 100 μl of stop solution was added to the 
each well to stop the reaction. Then the microtitre ELISA 
plate was placed in the ELISA reader (Microplate Reader, 
2100–C, J.P. SELECTA, Spain) and the intensity of the 
colour produced from the ELISA test was measured 
photometrically at 405nm wavelength. 
OD Value Measurement 
The presence or absence of antibody to ILTV is determined 
by calculating the S/P ratio according to the methods 
provided by the manufacturer of the test kit. Samples with 
an S/P (Sample to Positive) of 0.50 or greater contain anti–
ILT antibodies and are considered positive. If the S/P ratio is 
less than 0.50, the sample is classified as negative for ILT 
antibodies. 
 
Data Analysis  
Descriptive statistical analyses of various risk factor and 
dependent variables were done using Intercooled STATA 
9.2 (Stata Corporation 2008). Chi–square was used for 
statistical analysis of the prevalence of antibodies in 
different categories of this study. Overall seroprevalence 
was expressed as percentage with 95% confidence interval 
and significance was determined at P <0.05.  

RESULTS 
Overall prevalence of Infectious Laryngotracheitis (ILT) 
In this study, a total of 300 samples from 20 commercial 
layer farms (Hisex Brown strain) were tested for antibodies 
against ILTV using ELISA technique. Fifty two out of 300 
serum samples were found positive represents 17.33%. 
Where the highest prevalence was found in Anowara 
(26.67%) followed by Rangunia (18.46%), Raozan (16.67%), 
Boalkhali (13.33%) and lowest prevalence in Patia (10.90%) 
(Table 1). 
 
Seasonal Prevalence of ILT 
The 300 samples were collected covering 3 main seasons of 
the year (winter, summer and rainy) taking 100 samples for 
each. The highest prevalence of Infectious Laryngotracheitis 
(ILT) was found during winter (12%), followed by rainy 
(16%) and summer (24%). The difference of seasonal 
prevalence was found to be statistically significant (P<0.05) 
(Table 2). 

 
Category No. of sample No.  of (+) ve sample Prevalence (%) P–value 

Season 
Summer 100 24 24 

0.004 Winter 100 12 12 
Rainy 100 16 16 

Age 
10–35 weeks 181 42 23.2 

0.001 
35–70 weeks 119 10 ` 

 
Table 3: Prevalance of ILTV on the basis of rearing system and biosecurity 

Components 
No of  the 
farms 

No of  
sample 

No of (+) 
ve sample 

Prevalence 
(%) 

χ2– 
value 

P–
value 

Biosecurity 
Category 1 

Foot bath, spray, 
disinfection of utensils, 
restricted entrance, 
regular medication, 

8 120 11 9.17% 
9.309 0.002 

Category 2 
Irregular medication and  
disinfection 

12 180 41 22.78% 

Rearing system 
Deep litter 6 115 27 23.48% 

4.914 0.003 
Cage system 14 175 23 13.14% 

 
Age Specific Prevalence of ILT  
In this investigation, the prevalence of ILT was significantly 
higher (P=0.001) in the birds of 10–35 weeks of age (23.20%) 
than in the birds of 35–70 weeks of age (8.4%). The χ2– 
value was 11.7637(Table 2) 
 
Prevalence of ILT on the Basis of Biosecurity  
In the present study, the prevalence of ILT was significantly 
higher (P < 0.05) in the farms maintaining biosecurity 
category 2 (22.78%) than in the farms maintaining 
biosecurity category 1 (9.17%) (Table 3). 
 
Prevalence of ILT on the Basis of Rearing System 
In this study, it was observed that ILTV was more prevalent 
(23.48%) in the farms where birds were reared in deep liter 
system than those farms where birds were reared in cage 
system (13.14%). This difference was found to be 

statistically significant (P < 0.05) with χ2– value of 4.9144. 
(Table 3)  
 
DISCUSSIONS 
Seroprevalence of ILTV was undertaken with the 
commercial layer farms of Chittagong district where there 
was no record of conducting vaccination programme against 
ILT. In order to detect the ILTV antibodies ELISA test was 
chosen because ELISA was reported to have better 
sensitivity than Serum Neutralization (SN), Fluorescent 
Antibody (FA) and Agar Gel Immunodiffusion (AGID) 
(Adair et al., 1985). The overall seroprevalence of ILTV in 
the Chittagong district in the present study was 17.33% 
which was in consistent with the study of Verma et al. 
(1980) who conducted a serological study of 1230 serum 
samples of chicken at Uttar Pradesh, Andhra Pradesh and 
Madras in India and found Prevalence as 19.6%, 15.8% and 

Table 2: Seasonal and age 
specific prevalence of ILTV 
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21.3% respectively. This study also revealed that among the 
5 Upazilas of Chittagong district the prevalence of ILT was 
found highest in Anowara Upazilla (26.67%) compared to 
Rangunia (18.46%), Raozan (16.67%), Boalkhali (13.33%) 
and Patia (10.90%). The causes for this variation might be 
due to location of the farms. In Anowara most of the studied 
farms were situated in the settlement areas with backyard 
poultry farming. It was observed that prevalence of 
Infectious Laryngotracheitis (ILT) was significantly higher 
(P<0.05) in winter season (24%) than rainy (16%) and 
summer (12%) season. It might be due to in winter when it 
is cooler and the virus lasts longer and rapidly transmits 
(Robertson and Egerton, 1981).The present study was 
partially consistent with the investigation of Bagust and 
Johnson (1995) and Pattison and Jordan (1996) who found 
that the prevalence of ILT was 26% and 29.4% respectively 
in winter or cold season and 14.3% and 15% in summer 
season respectively. Fulton et al. (2000) found higher 
seroprevalence rate that was 48.5%, 27% and 20% in winter, 
rainy and summer season respectively in the Silva state of 
Panama. This variation may be due to the differences in the 
status of maternal antibody, efficacy of the vaccination, 
biosecurity, mechanical carriers, host factor etc (Key et al., 
1994). In this investigation, the samples were categorized 
into two age groups (10–35 weeks of age and 36–70 weeks of 
age). In this study, the prevalence of ILT was found to be 
23.24% in the birds of 10–35 weeks of age which was 
partially consistent with the observation of Bauer et al. 
(1999) who found a seroprevalence rate of 25% in the birds 
of 20–30 weeks of age but it was lower than the findings of  
Fahey et al. (1990) who recorded a prevalence of ILT 
antibody to be 31% in the birds of 10–30 weeks of age and  
37.1% in the birds of 15–35 weeks of age respectively. ILT 
antibody was found to be 7.83% in 36–70 weeks of age 
which was similar to the report of Davidson et al. (1988). 
However, for the same age group of birds, Fahey et al. (1990) 
recorded a 16% seroprevalence rate. 

The prevalence of ILT was 22.78% in the farms 
maintaining lower level of biosecurity (biosecurity category 
2) and 9.17% in the farms maintaining higher level of 
biosecurity (biosecurity category 1). The difference was in 
consistence with the survey of Sander et al. (1997) who 
found in Bastos region of Brazil a higher rate (25.14%) of 
infection of ILT and other infectious diseases in those farms 
that maintained lower level of biosecurity and less evidence 
of ILT (11%) and other diseases in the farms those followed 
strong biosecurity. Sellers et al. (2004) also found nearly 
similar result with lower and higher level of biosecurity who 
recorded 29% and 12% prevalence of ILT respectively in 
southeast Australia. This study was also supported by the 
Andreasen et al. (1990) who stated that biosecurity plays an 
important role in the spread and severity of ILT. If bio–
security of the farm is not maintained properly or there is 
lower level of bio–security in the farms, the prevalence of 
different disease in the flocks is increased. The prevalence of 
ILT in cage rearing system was found significantly lower 
(13.51%) than the deep liter system (23.48%) rearing which 
was consistent with the observation of Guy and Bagust 
(2003) who recorded 15.2% and 25.4% in cage and deep liter 
rearing system respectively in North Carolina State. The 
study of Bauer et al. (1999) also revealed more or less similar 
results with a prevalence rate of 14.3% and 26.1% 
respectively in a serological investigation of 120 commercial 

layer farms of West Africa. Lohr and Saywell (1976) and 
Davidson et al. (1988) found 27.8% and 29% in New Zealand 
and in Pennsylvania respectively in cage rearing which were 
higher than the findings of present study. Although the 
same serological technique (ELISA) was used, this variation 
could be attributed to the different climatic conditions that 
exist in the different zones of respective research areas. The 
prevalence of ILT is therefore higher in the flocks rearing in 
the deep liter system than in the flocks rearing in the cage 
system (Robertson and Egerton, 1981) which goes with the 
findings of current study. 
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