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 ي الإستردادي وطرٌقة النسخ العكسالإلكترونً يالمناعي والكشف المجهر
 لتفاعل البلمرة المتسلل وكذلك تحدٌد ضراوة فٌروس البارامٌكسو 

  الحمامفً (فٌروس مرض النٌوكاسل) 1
 

 سعد شعراوي علً شعراوي ، إٌهاب مصطفى النحاس ، أٌمن سعٌد الهباء
 

من أحد   أعراض عصبٌةي من تفشي حمامة كعٌنة عشوائٌة من سرب حمام ٌعان15تم جمع عدد 
 عٌنات من كل  أخذت.2007مصر صٌف عام ب محافظة القلٌوبٌة فًأبراج الحمام بقرٌة مشتهر 

طائر شملت القصبة الهوائٌة والرئتٌن والكبد والطحال والقلب والمخ والكلٌتٌن حٌث تم معاملتها 
, 3/15, 5/15, 3/15 عدد فًشاف وتأكٌد وجود فٌروس مرض النٌوكاسل تتم اك .كعٌنة واحدة

 15/15, 15/15, 15/15, 9/15, 6/15 العٌنات الحقلٌة فضلا عن هذه فً 12/15, 3/3
 أجنة البٌض وذلك بواسطة المجهر فً بعد حقنها السلً السائل فًالمقابلة لنفس العٌنات 

 وطرٌقة تلازن الدم المضاد تلازن الدم واختبار واختبار المناعً يلكترونلإ والمجهر ايلكترونلإا
 عترة من فٌروس اختبارتم  .التوالً لتفاعل البلمرة المتسلسل على ي الإستردادالعكسًالنسخ 

 التحدي اختبار وذلك لإجراء تلازن الدم اختبار فً أعطت أعلى قراءة والتًالنٌوكاسل المعزول 
 معاٌرة العدوى للحصول على الجرعة المعدٌة وتحدٌد ضراوة اختبار الحمام والدجاج, وكذلك فً

 وبعمل العدوى . المحقونةالبٌض أجنة فًالعترة المعزولة عن طرٌق متوسط وقت الوفاة 
 ظهرت علٌها الأعراض المرضٌة والعلامات (الحمام والدجاج) الطٌور المحقونةالصناعٌة فى 

 عدوى الفٌروس عٌارٌه حٌن كانت فًالتشرٌحٌة المصاحبة والممٌزة عادة لمرض النٌوكاسل 
 العترة أقل بهذه المحقونة البٌضمن جهة أخرى كان متوسط وقت الوفاة لأجنة .  ملل108.4/0.1

 الدراسة هذهنتائج  .الضراوة  الممرض عالً العترة من النوعهذه ساعة مما ٌشٌر إلى أن 60من 
 الحمام إذا تم تسجٌل فًلحسبان توقع الإصابة بمرض النٌوكاسل ا فًتشٌر إلى أنه ٌجب أن ٌؤخذ 

 وتحدٌد اختٌاركذلك فإن . أعراض عصبٌة بٌن أسراب الحمامبحالات نفوق مفاجئة مصحوبة 
 قد  نتائجهافً بسٌطة وسرٌعة وغٌر مكلفة وموثوق باختباراتطرق تشخٌص مرض النٌوكاسل 

. تختلف وفقا للبنٌة التحتٌة والمعدات المتاحة لكل مختبر

SUMMARY 
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A total of 15 pigeon samples were randomly collected during summer 

2007; from Moshtoher village, kalubia province, Egypt; from an outbreak 

in pigeon loft suffering from nervous manifestations. polling of trachea, 

lungs, liver, spleen, heart, brain and kidneys for each bird were done. 

Newcastle disease virus (NDV) was detected and confirmed in 3/15, 5/15, 

3/15, 3/3 and 12/15 of this field samples, as well as; 6/15, 9/15, 15/15, 

15/15 and 15/15 of its corresponding inoculated allantoic fluid (AF) by 

electron, immuno electron microscopy, hemagglutination (HA), 

hemagglutination inhibition (HI) and reverse transcription polymerase 

chain reaction (RT-PCR) assays respectively. One isolate (highest HA 

titer) was tested for: challenge in pigeons and chickens, infectivity titration 

to obtain infective dose 50% (ID50), and pathotyping by mean death time 

(MDT) in embryonated chicken eggs. The infected birds developed 

noticeable Newcastle disease (ND) clinical and necropsy signs, 10
8.4 

EID50 

/0.1ml was achieved, while; the MDT value obtained was < 60 hours. The 

NDV was found to be velogenic; highly virulent isolate. The results of the 

present study indicated that ND should be suspected in pigeons whenever 

sudden deaths, and nervous signs were recorded. Simple, fast, cheap, 

reliable and effective methods for diagnosis of NDV from infective 

materials are varied according to the infrastructure and viable equipments 

of the lab.  
 

Key words: Hemagglutination, Immuno electron, Newcastle disease,           

Pigeon, RT-CR.. 

 

INTRODUCTION 
 

Newcastle disease (ND) is caused by specified viruses of the avian 

paramyxovirus type I (APMV-I) serotype of the genus Avulavirus 

belonging to the subfamily Paramyxovirinae, family Paramyxoviridae. The 

paramyxoviruses isolated from avian species have been classified by 

serological testing into nine serotypes designated APMV-1 to APMV-9; 

Newcastle disease virus (NDV) has been designated APMV-1 (Alexander, 

2003). The virus is enveloped and has a negative-sense, single-stranded 

RNA genome of approximately 15 kb (De Leeuw and Peeters, 1999) which 

codes for six proteins, including an RNA-directed RNA polymerase (L), 

hemagglutinin-neuraminidase protein (HN), fusion protein (F), matrix 

protein (M), phosphoprotein (P), and nucleoprotein (N) (Lamb and 

Kolakofsky, 1996). Currently, there are multiple NDV lineages circulating 
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worldwide that are genetically highly diverse (Seal et al., 1998; Crespo     

et al., 1999; Capua et al., 2002; Aldous et al., 2003; Ujvari et al., 2003). 

Chickens are highly susceptible to virulent APMV-1, while ducks and 

geese may be infected but show few or no clinical signs (Alexander, 1997). 

Members of the Columbidae family may be infected with APMV-1 

adapted to those particular avian species, designated pigeon paramyxovirus 

1 (PPMV-1), and are also susceptible to infection by NDV strains that 

produce clinical disease in chickens (Alexander et al., 1985; Kommers      

et al., 2002; Ujvari et al., 2003; Zanetti et al., 2003). Virulent forms of 

NDV are of major concern for poultry producers around the world and the 

rapid diagnosis of an outbreak is crucial to any control program of the 

disease (Kim et al., 2006). 

The objective of the present study was to detect, isolate and 

pathotyping the suspected avian paramyxovirus type 1 (NDVs) from 

pigeons showed nervous manifestation, as well as to compare and to 

evaluate a simple, fast, cheap, reliable and effective methods for diagnosis 

of NDV from infective materials. 

 

MATERIALS and METHODS 
 

1. Sample collection and preparation: 

During summer 2007; specimens from Moshtoher village, kalubia 

province, Egypt; were collected from 15 pigeons of varying ages during an 

outbreak in pigeon loft suffering from nervous manifestations, sudden 

deaths, severe depression and loss of appetite. Samples from each bird 

included trachea, lungs, liver, spleen, heart, brain; kidneys were aseptically 

collected, pooled in batches, grinded and homogenized in PBS (1 gm/10 

ml) and centrifuged according to Burleson et al. (1997). Supernatants of 

the organs used for viral isolation after 1 hour incubation at room 

temperature with antibiotics mixture (200 IU of penicillin, 200 mg of 

streptomycin, 100 mg of gentamicin, and 50 IU of nystatin per ml), were 

harvested. All the supernatants were stored at -65
o
C until used. 

 

2. Bacteriological and fungal examination: 

Trails for isolation and identification of pathogenic bacteria or 

fungus from direct prepared sample (DPS) and harvested allantoic fluid 

(AF) were done. 

3. Virus isolation and titration: 
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According to Burleson et al. (1997), for virus isolation and 

propagation; 0.1 ml aliquot of the DPS suspension was inoculated into the 

allantoic cavity of 9-11 day old embryonated chicken eggs (ECE); three 

eggs were inoculated per sample. The eggs were incubated at 37 
o
C for    

3–5 days and the AF were harvested, clarified by centrifugation at        

5000 rpm for 10 min. and stored at -20 
o
C. For virus titration; dilution from 

10
-1 

to 10
-10

 was inoculated into allantoic cavity using five egg per each 

dilution then egg infective dose 50% (EID50) was calculated according to 

formula of  Reed and Mench (1938). 
 

4. Virus inoculation and challenge: 

At eight and seven week of ages, 3 pigeons and 3 chickens 

correspondingly were used for the study; the birds contain less than 2
2 

ND 

antibody titers. 1ml/bird of the virus containing 100 EID50/0.1 were 

injected intramuscularly. The birds in the infected and control groups were 

observed daily for clinical signs of ND. The dead birds were necropsied 

and examined for gross lesions. Samples from each bird were collected and 

prepared as mentioned. 
 

5. Electron microscopy (EM) and immuno electron microscopy (IEM) 

assays: 

For EM; prepared viral samples according to Veits et al. (2006); 

were adsorbed to formvar-coated copper grids for 7 min. The grids were 

washed four times with PBS containing 0.5% bovine serum albumin 

(PBSA), continuously; for IEM the grids were incubated for 45 min with a 

NDV- specific hyper-immune serum, kindly supplied by Newcastle disease 

department, Veterinary Serum and Vaccine Research Institute (VSVRI), 

Cairo, Egypt. After several washes with PBSA, both grids were 

counterstained with 3% phosphotungistic acid (pH 7.2), and examined with 

an electron microscope (JEOLES, Japan), in electron microscopic unite, 

Faculty of Science, Alexandria University. 
 

6. Hemagglutination (HA) and hemagglutination inhibition (HI) 

assays: 

The HA and HI tests were done by microtiter methods using 0.5% 

chicken erythrocyte suspension in PBS according to the OIE protocols for 

NDV (Anonymous, 2006) for the DPS and harvested AF. The presence of 

NDV was confirmed by HI assay with NDV-specific hyper-immune serum 

(VSVRI).  

 

7. RNA extraction: 
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RNA was extracted directly from DPS, infected AF whether 

showing hemagglutinating activity or not, and control APMV-1 strain 

(kindly supplied by Newcastle disease department, VSVRI); with 

QIAamp® Viral RNA Mini Kit (Qiagen, Germany) according to the 

manufacture procedures. 
 

8. Reverse transcription (RT) and polymerase chain reaction          

(RT-PCR) assays: 

Synthesis of complementary DNA (cDNA) was performed using 

transcriptor first strand cDNA synthesis kit (Roche®, cat no. 04 374 012 

001) following the manufacture procedures. Reverse transcription was 

carried out on dry block at 55
 o

C for 30 minutes followed by 85 
o
C for 5 

minutes. RT products were cooled on ice and stored at -20 C
o 
until use. The 

samples RT were tested with primer previously adopted for APMV-1 

(Wise et al., 2004), matrix – M+4100 -  5'- AGT GATGTG CTC GGA 

CCT TC -3 ' and M-4220 – 5' - CCT GAG GAG AGG CAT TTG CTA -3 ' 

(TIB-MOL BIOL syntheselabor GumbHm Berlin, Germany), the amplicon 

size is 121 bp. 
 

PCR was performed with a slight modification in the reaction mix 

concentration and amplification procedures; using the PCR Thermo-Cycler 

Instrument (Techne, TC-312, UK) and 200 μl capacity thin wall PCR tube. 

Each reaction had a volume of 50 ul  including 25 ul of 1x PCR Master 

Mix [Roche, Germany, Cat. No. 11636103001 ]; containing 25 U Taq 

DNA polymerase in Tris-HCl (20 mM), KCl (100 mM), Mgcl2 (3 mM) and 

dNTP mix (dATP, dCTP, dGTP, dNTP each 0.4 mM), 1 μl each primer (10 

p moles of each primer), 8 ul cDNA and 15 µl of PCR grade water. The 

cycling conditions for APMV-1 consisted of 40 cycles of 10s denaturation,   

at 94 
o
C, 30s of annealing at 56 

o
C, and extension of 72 

o
C for 10s. Positive 

control for APMV- 1 consists of Lasota vaccine (VSVRI). PCR products 

were separated in 1.5% agarose gel in 1 x TAE buffer stained with 

ethidium bromide, compared with molecular mass marker and visualized 

by ultraviolet (UV) transillumination. 
 

9. Viral pathotyping: 

One isolate of NDV (highest HA titer) was inspected for 

pathotyping using mean death time in eggs (MDT) according to Hanson, 

(1980). 
 

RESULTS 
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The clinical signs recorded in examined pigeons and inoculated 

birds exhibited a state of prostration and depression, with ruffled feathers 

and greenish white diarrhea; as well neurological signs were recorded  

(Fig. 1); where the head turned to one side; a condition known as 

torticollis; and paralysis of the legs and wings were seen.  

At necropsy, the examined and infected pigeons had evidence of 

dehydration, weight loss, congestion of muscles of the breast, thighs and 

legs. The heart, spleen, and liver were friable and congested. Hemorrhagic 

enteritis was also observed while the proventriculus of infected pigeons 

revealed the proventriculitis; the pathgnomic lesions of NDV infection 

(Fig. 2). Neither  significant pathogenic bacteria nor fungi were isolated. 

Only samples in which the presence of NDV antigens could be confirmed 

were considered positive. The findings are summarized in (Tab. 1). 

Of the 15 DPS, three were found positive (20%), and of the 15 

collected AF, six (40 %) were found positive revealing characteristic 

morphology for NDV by direct electron microscopy (Fig. 3), while 

aggregated and clumping of NDV antigens with added known serum were 

monitored by immuno electron microscopy assay (Fig. 4), where 5 of 15 

(34%) and 9 of 15 (60%), for DPS and AF were positive, respectively. 

HA activity was recorded with 3 DPS and all examined 15 AF 

harvests on first passage, which gave 512-1024 virus titer. Complete, clear 

and consistent HA reactions were observed within 5-20 minutes of 

incubation at 37
 o

C or 4 
o
C and remained stable for more than 1 hour at 

room temperature followed by elution. All plates HA positive samples, 

were found to be positive for NDV heamagglutinine antigen presentations 

by HI assay. 

NDV could be detected by RT-PCR (Fig. 5) in 12 of 15 (80%) DPS 

while all 15 AF collected from embryonated chicken eggs that were 

inoculated in this work were positive (100%). 

Infectivity titration of 10
8.4 

EID50 /0.1ml was obtained for the 

examined virus, while MDT was less than 60 hours indicating highly 

virulent NDV isolate pathotyping.  

NDV were re-isolated in ECE, detected and identified from all 

inoculated pigeon and chickens by HA, HI and PCR used in this study. 
 

 

 
Table 1: Comparison of different diagnostic tests of NDV from infective 

materials. 
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TEST EM
1
 IEM

2
 HA

3
 HI

4
 PCR

5
 

Sample DPS
*
 AF

**
 DPS AF DPS AF DPS AF DPS AF 

+ve 3/15 6/15 5/15 9/15 3/15 15/15 3/3 15/15 12/15 15/15 

% 20% 40% 34% 60% 20% 100% 100% 100% 80% 100% 

 

*; Direct prepared sample.  **; Allantoic floid.                             

1; Electron microscop.  2; Immuno electron microscop.        

3; Hemagglutination.  4; Hemagglutination inhebtion.        

5; Reverse transcription polymerase chaine reaction. 

 

 
 

Fig.1: Clinical field case of pigeons suffering from nervous manifestation. 
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Fig. 2: Hemorrhagic proventreculitis lesion of inoculated NDV. 

 

 
 

Fig. 3: Characteristic APMV1 (NDVs) appearance by direct electron 

microscopy. 
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Fig. 4: Immuno electron microscopy of NDV, the virions were binding and 

clumped by added antisera against NDV. 

 

 
 

Fig. 5: Agarose gel electrophoresis of 121 bp PCR products of NDV field 

isolates and reference strain, from left: Lane 1, 2 & 3: 100 bp DNA 

Ladder as molecular size marker, + ve & - ve control. Lane 4 & 5: 

+ ve examend samples. 
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DISCUSSION 
 

Rapid detection and identification of the NDV is crucial for the 

effective control of the disease (Kim et al., 2006). Nevertheless, signs and 

lesions may be considered highly suggestive (Beard and Hanson, 1984). 

Typical clinical sign and lesions of ND in the examined pigeons and 

experimental infected pigeons and chickens in this study were similar to 

those previously observed in chickens (Alexander and Parsons, 1986; 

Sa’idu et al., 2006) and pigeons (Kapczynski et al., 2006). 

A definitive diagnosis of ND requires virus isolation, on ECEs 

followed by identification of the isolate as PMV-1 (Alexander, 1998) and a 

determination of the pathotype of the virus isolates (Rojs et al., 2002). 

The use of electron and immuno electron microscopy to detect and 

identify APMV-1 infections in our work has been reported; the immuno-

sera were specifically bound to the antigen determinants located on the 

virion surface and these results were much easier to interpret; as by IEM 

the number of virions in native allantoic fluids was increased 50-100 times 

in comparison with direct EM (Doumanova and Alexandrov, 1997). 

However to our knowledge, studies reporting the use of those methods to 

define presence of APMV-1 infection in pigeons are scarce. Nevertheless; 

duck viruses isolated in the United States in migrating feral ducks were 

characterized as paramyxovirus strains, because of their morphology in the 

electron microscope (Webster et al., 1976). Although the cost of this 

system is slightly higher than that of other systems, the added benefit of a 

shorter identification time as well as for identification of this infection 

among other viral or bacterial infections or when NDV could not be 

recovered by virus isolation, may make this system a viable alternative in 

some veterinary diagnostic laboratories or as an adjunct to the classical 

tests used in identification of NDV. 

Our data with HA assay revealed the presence of positive 

hemagglutinating antigens at different temperatures that, were inhibited 

using known NDV antiserum. The HA and HI assays have the advantages 

of being easily done with little expensive or extensive equipments and is 

still widely used throughout the world (Heckert and Eva Nagy, 1999).   

RT-PCR for the detection of NDV was first described by Jestin and 

Jestin, (1991), then applied in different modifications (Aldous and 

Alexander 2001) e.g. using universal primers to detect all NDVs (Gohm   

et al., 2000; Creelan et al., 2002; Wise et al., 2004), and pathotype specific 

primers or nested PCR that enable rapid differentiation of the NDVs 
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pathotype (Jestin et al., 1993; Kant et al., 1997; Kho et al., 2000). In our 

study we have applied RT-PCR method for the detection and identification 

of NDVs using universal primer in direct prepared samples, allantoic fluids 

of ECE and then in tissues of experimentally infected chickens and pigeons 

where specific target amplicon was detected.  

PCR is a direct detection of  NDV on the basis of genetic database, 

so it can diagnose very fast and accurate and can amplify only specific 

gene using the PCR method, and take only 6~8 hours for detection in 

comparison with the standard virus isolation (up to 2 weeks). Therefore, it 

is a very fast accurate, reliable technique for detection of NDVs. However, 

this method has limitations especially in remote areas where PCR systems 

are unreliable or unavailable.  

All strains of Newcastle disease virus (NDV) are morphologically 

and serologically indistinguishable, but differ in their pathotype (virulence) 

for chickens or eggs (Alexander and Allan, 1973) as measured by standard 

techniques (Allan et al., 1973). The terms velogenic, mesogenic and 

lentogenic of NDVs refer to the virulence and expected by MDT in eggs 

(Hanson and Brandly, 1955; Rojs et al., 2002) while viscerotropic or 

neurotropic refer to the pathology of the disease produced (Alexander and 

Allan, 1974). In the current study, a single isolate of this pigeon NDV 

(highest HA titer) was found to be velogenic; highly virulent; where the 

obtained MDT was <60 hours, while the pathology of the disease obtained 

was neurotropic in nature. 

The role of NDV infection in pigeons and other wild or migratory 

birds is still not fully understood and measures to control the spread of 

NDV are very difficult to implement in wild or loft bird populations. 

Therefore, understanding the ecology of NDV in these populations is 

necessary to minimize the impact of future ND outbreaks.  

This study represents the first step to explore the potential for 

spread and diagnosis of NDV in the pigeons by using variable 

identification systems appear suitable for use in the veterinary diagnostic 

laboratory settings as varied according to the infrastructure and viable 

equipments. 
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