
 

Sudan J. Vet. Res. (2011), 26: 71-76.                                                                                                          www.sudanjvr.net 
With 2 tables and 2 figures in the text.                                                                                                         

 

Infectious Laryngotracheitis (ILT) Virus Antibodies in some States of the Sudan 
          Shaza M. Mutwakil¹;  Ballal, A¹. and Osman, O. H ².  

(1) Veterinary Research Institute P. O. Box 8067, (Alamarat), , Animal Resources Research Corporation.  

Khartoum, Sudan. (2) Atbara Veterinary Research Laboratory, Animal Resources Research Corporation., 

Sudan. Correspondence: e-mail: s_haza_9@hotmail.com 

 ملخص البحث
 في بعض  لدجاجفي اأجريت  ھذه  الدراسة  للمسح  المصلي عن ا�جسام المضادة  لفيروس  إلتھاب  الحنجرة  والرغامي  المعدي   

 6تراوح عمرالطيور بين . ضد المرض لم تحصن  عينة  مصل عشوائيا  من  قطعان  دجاج  تجارية  و محلية 919 تجمع.  و5يات السودان 
او5 تم الفحص عن وجود ا�جسام  المضادة للفيروس  في عينات المصل  بإستخدام  إختبار اHنتشار المناعي في ا�جار .   شھر  24و 

AGID) (,نزيم  غير المباشرHختبار  المقايسة  المناعية  المرتبطة  باH  ة  ومن ثم أخضعت  العيناتIndirect ELISA)  (  لمزيد  من
  96.7% بينما كانت  25.46 %نسبة  إنتشار ا�جسام المضادة في كل العينات  بإستخدام  إختبار اHنتشار المناعي في ا�جار كانت . التأكيد 
 أعلي متوسط  وجد في عينات  (S/P)لمعيار الحكم المصلي الموجب ) المصل(ب  متوسط  معيار العينة  تم حس.بار المقايسة  المناعيةبإخت

  ,  نھر النيل, النيل ا�بيض ات  للعينات التي جمعت من و5ي0.66 و 0.97, 1.05 , 1.18  يليه , 1.27القطعان المحلية  بو5ية  سنار 
في تعتبر ھذه  أول  دراسة  للكشف  عن ا�جسام المضادة  لفيروس  إلتھاب  الحنجرة  والرغامي  المعدي .قضارف علي التوالي الخرطوم  وال

 . لدواجن  بالسودانا

Summary 
         A sero-prevalence study of  Infectious Laryngotracheitis (ILT) virus antibodies was 
conducted in five states in the Sudan. A total of 919 serum samples was randomly collected 

from commercial and local chicken flocks. The birds were   6-24 months old and non- 

vaccinated against ILT disease.  The Sera were screened using agar gel immunodiffusion 

(AGID) test to detect specific antibodies against ILT virus, and then the samples were 
subjected to the indirect ELISA test for more confirmation. The sero-prevalence of ILT 

antibodies in all samples using AGID reached 25.46% and reached 96.7% using ELISA. A 
mean of sample value related to positive control value (serum to positive ratio “S/P”) was 
calculated. The highest mean (S/P = 1.27) was recorded in samples collected from local flock 

at  Sinnar state , followed by mean S/P of 1.18, 1.05, 0.97and o.66 for the samples collected 
from White Nile, River Nile (Atbara), Khartoum and El Gedarif state, respectively. This is 

the first study for the detection of ILT virus antibodies in the Sudan. 

Introduction 
           Infectious Laryngotracheitis (ILT) is a respiratory tract viral infection of chickens. 

ILT virus is a member of the genus Iltovirus within the family Herpesviridae, subfamily 

Alphaherpesvirinae (Mc Geoch et al., 2000); the virus is taxonomically identified as Gallid 

herpesvirus 1. The disease was first described in 1925 by May and Thittsler (Hidalgo, 

2003), It has been identified worldwide and remains one of the threats to the intensive 

poultry industry (Kirkpatric et al, 2006) . The disease causes severe losses due to mortality 

of infected broilers, pullets and adult birds, and \ or decreased weight gain and egg 

production (Hidalgo, 2003). It also can affect pheasants, partridge and peafowl (OIE, 

2008). The disease affects all age groups the most characteristic signs are observed in adult 

birds and generally appear 6-12 days following natural exposure (Guy and Garcia, 2008). 

There are two clinical forms of infection, severe form with clinical signs including 

dyspnea, bloody mucus, 90 -100% morbidity and mortality ranging from 5-70% (Guy and 

Garcia, 2008). 
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Those of mild form include depression, reduced egg production and weight gain, 

conjunctivitis, swelling of the infra - orbital sinuses and nasal discharge with morbidity of 

about 5% and mortality of 0.1-2%. Generally, affected bird takes 10 to 14 days to recover, 

but with some strains the clinical signs may extend for 1 to 4 weeks (Guy and Garcia, 

2008). ILT virus establishes latent infections like other herpes viruses. Several serological 

tests have been described for detection of ILT antibodies including serum neutralization 

test, fluorescent antibody test, agar gel immunodiffusion test and ELISA (OIE, 2008). The 

aim of this study was to find out the existence of ILT disease in the Sudan.  

Materials and Methods 

Collection and preparation of serum samples: 

          Nine hundreds and nineteen serum samples from different states, age groups and 

breeds of chickens were collected (Table, 1). Whole blood was collected from wing vein or 

jugular vein using disposable syringes. The blood was immediately transferred to sterile 

tubes and left to clot overnight at room temperature. The serum was separated and clarified 

by centrifugation at 800 x g for 10 minutes. Sera were then stored at -20ºC till used. 

 

Table 1: Sera collected from some states in the Sudan 

State Commercil fluck Local Number collected 

White Nile     300 

Khartoum    212 

River Nile  (Atbara)   136 

Gedarif    092 

Sinnar    179 

 

Total  

   

919 

 

Agar gel immunodiffusion test:  
Reference ILT Virus antigen and reference ILT serum were obtained from Istituto 

Zooprofilattico delle Venez. (OIE \ FAO laboratory for Avian Influenza and New Castle 

disease viruses, Italy) .Each of the ILT antigen and antiserum were reconstituted in 1ml of 

sterile distilled water, and stored at -20 ºC.  

Preparation of agar gel: 
The gel was prepared according to OIE (2008). 1.5 gm of purified agar was 

dissolved in 8% sodium chloride solution and 0.02 % sodium azide as a preservative. The 

ingredients were autoclaved at 121 ºC for 15 minutes. A volume 13.5 ml of the agar was 

poured on 8.5 cm glass Petri dishes on a horizontal surface and left at room temperature 

until it solidified. 

        A pattern of wells was punched in the agar using a gel cutter, consisting of a central 

well and six equidistantly surrounding wells. The wells were 8 mm in diameter and 4 mm 
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apart. A volumes of 30 µl of reference ILT serum as well as test serum samples were 

placed in peripheral wells and the positive ILT antigen in the central well. Plates were 

incubated in a humid chamber at room temperature and the final result was read within 24- 

48 hours (OIE. 2008).  

Indirect Enzyme-Linked immunosorpant assay (ELISA): 
        The indirect ELISA kit {(x-OvO) flockscreen, Scotland, United Kingdom} was used 

to detect ILT antibodies in chicken sera. The test was performed according to the 

manufacturer instructions. In brief a volume of 50 µl of undiluted positive and negative 

controls were put into wells A1, A2, and A3, A4 (of the coated plates), respectively. A 

volume of 50 µl of diluted samples (1:500) was added into each appropriate well, plates 

were mixed and incubated at 37ºC for 60 minutes. Then they were washed 4 times with 

wash buffer .Fifty µl of rabbit anti-chicken IgG alkaline phosphatase conjugate was added 

to each well, mixed and incubated at 37ºC for 60 minutes. The plates were then washed 

again, and 50 µl of substrate solution was dispensed into each well, mixed and incubated at 

37 ºC for 30 minutes. Finally 50 µl of stop solution was dispensed into each well to stop 

the reaction. The optical dentistry (OD) was read using 550nm filter. 

          The sample value related to positive value (S/P) was calculated according to 

manufacturer‘s instructions, using the following formula 

 S/P    =  Sample absorbance – Negative control absorbance 

   Positive control absorbance – Negative control absorbance   

Samples with S/P ratio greater than 0.150 were considered positive, while serum 

samples with S/P ratio of less than or equal to 0.109 were considered negative.  S/P ratios 

greater than 0.109 and less than 0.150 were considered doubtful.   

Statistical analysis: 
 To compare the sensitivity and specificity of ELISA and AGID the following 

formula was used: 

Sensitivity = True positive / (True positive + False negative) x 100 

Specificity = True negative / (True negative + False positive) x 100  

Results  
Examination of the serum samples collected from commercial and local chicken 

flocks revealed detectable ILT antibodies when examined by AGID and ELISA. Using 

AGID test, 28.1% ( 208 out of 740) sera collected from commercial flocks, were found 

positive, while 710 (95.94%) were found positive when using ELISA. The highest mean 

S/P (1.27) was found in samples collected from local flocks in Sinnar state, followed by 

1.18, 1.05, 0.97, and 0.66 for White Nile, River Nile (Atbara), Khartoum and El Gedarif  

States, respectively. The results of AGID and ELISA for each state are shown in (Fig. 1). 

One hundred and seventy nine sera from local chickens were examined by both AGID and 

ELISA. All sera examined by ELISA were (100%) positive with a mean S/P of (1.27), 

while only 26 (14.53%) samples were found positive by AGID (Fig. 2). The comparison 

between ELISA and AGID for sensitivity and specificity based on 919 sera tested, of 

these 234 were positive and 30 diagnosed as negative by both tests, is shown in table 2. 

The sensitivity was 26% and specificity was 100%. (Table, 2). 
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Table 2: Comparison between ELISA and AGID for the detection of Infectious 
Laryngotracheitis antibodies: 

ELISA AGID 

Positive Negative Total 

Positive  234 
a
       0  

d
    234 

Negative 655 
b
     30 

c
 685 

Total 889 30 919 
a: True positive,  b: False negative ,  c: True negative ,  d: False positive 
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Fig. 1: AGID and detected infectious laryngotracheitis virus antibodies in sera from 
commercial flocks from four states in the Sudan during 2009 to 2010. 
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Fig. 2: AGID and ELISA detected infectious laryngotracheitis virus antibodies in 179 sera 
from local flocks in Sinnar state during 2009 to 2010. 

Discussion 
Infectious Laryngotracheitis is a worldwide economically important respiratory 

disease of chickens; it is caused by a virus designated as ILT virus that economically 

results in delayed growth, reduced egg production and frequent mortality (Fuchs et al, 

2006). In spite of the large chicken population in the Sudan, no studies were carried out on 

ILT. In this study, a total of 919 serum samples collected from commercial and local 
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chicken flocks examined by AGID revealed 234 (25.46%) positive result to ILT 

antibodies. According to the OIE manual (2008) AGID test is a simple, economical, and 

useful for screening although it is less sensitive than other methods. ELISA was 

successfully used in this study to detect ILT antibodies. It was found to be highly sensitive 

compared to AGID test. Bauer et al (1999) reported that both ELISA and IFA have the 

advantages of speed and sensitivity. However, ELISA lacks the subjectivity inherent in 

IFA and is more suitable for testing large numbers of sera. Meulemans and Halen (1982) 

documented the advantage of ELISA in using small amount of antigen, and its rapid 

results, which are ideal for serosurveillance. 

In the present study, 889 (96.7%) samples were positive to ILT antibodies and 30 

(3.3%) were negative using ELISA. The prevalence rate of ILT antibody for commercial 

flocks in all investigated states was high. The highest rate (98.53%), was detected in 

samples collected from River Nile State (Atbara) followed by Khartoum (97.17%), White 

Nile (96.7%) and El Gedarif (86.96%) States these results indicate a presence and 

circulation of the ILT virus and a continuous field challenge where the disease established 

latent infection. Regarding the local chickens sera, all samples were found positive (100 

%) when examined by ELISA, with mean S/P value of 1.27.  This implies that the virus 

have  tended to persist as an enzootic infection within the local chicken flocks. Based on 

serologic evidence, many diseases including ILT appeared to be significant in backyard 

system, (Sonia et al, 2008), and thus these backyard chickens are considered potential 

reservoirs for these causative agents.   

The comparison between the result obtained by ELISA and AGID was based on 

testing 919 serum samples of these, 234 samples were positive by both tests and 30 were 

negative by both tests. The sensitivity was 26% (234/889) and specificity was 100% 

(30/30). There is an agreement with Adair et al (1985) who reported that AGID was less 

sensitive than ELISA and other tests.   

         It is worth to mention this is the first study on the prevalence of ILT virus circulating 

antibodies in the Sudan. Further studies are required to isolate and identify the virus. 
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