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ABSTRACT 

         Newcastle disease (ND) is a highly contagious viral disease all over the 

world that could cause several losses for the poultry industry. The current study 

was conducted to clarify the real evidence that the quails play important role in 

the epidemiology source of NDV. Two groups of quail were used at 50 and150 

day old for identification of the NDV. Antigen Rapid Test Kit (Bionote, South 

Korea) used to identify the positive cases, all positive cases by this kit were 

tested by Enzyme- Linked Immunosorbent Assay (ELISA) to determine the 

antibody titers against NDV in all study groups. The results of this study 

revealed that antibodies against NDV were detected with the mean titer of 

2904.39 ±119.238 and 4664.36 ±136.659 to each age groups respectively, in 

spite of no clinical signs of NDV were observed in thetwo groups. The results 

referred that quail were carrier for the NDV and may be transmission the 

pathogen virus to other poultry that housed together, and that calls the attention 

to the importance of the quail from the epidemiological point of view as a 

potential source of NDV to commercial poultry (broiler or layer) that housed 

with or near quails. 
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INTRODUCTION 

          Newcastle disease virus (NDV) is a member of the genus Avulavirus of 

the Paramy xoviridae family of enveloped negative-stranded RNA viruses. It 

causes high mortality, hemorrhagic intestinal lesions, severe respiratory distress, 

nervous disorders, and decreased egg production (Hanson,1980) .Thevir uswid 

esprea damong wild and domestic birds and it is capableto infectall birds 

species and someo ther vertebrates, including humans(mild transient 

conjunctivitis)(Leighton and Heckert, 2007;Alexander, 2000). Thedisease has 

been widely studied among poultry species(Chickens, turkeys,..etc)and also 

among some wild birds butthereis a lack of studies about ther oleof exotic and 

ornamental birds like quailsinepi demiology of the ND which were considered 

by many research asanim portant carrier for the NDvirus (Silva et al.,2004). 
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The Japanese quail belongs to the order Galliformes, family phasianidae , 

genus Coturnix and speciesjaponica, which were firstly domesticated around 

the 18
th
 century in Japan. The plumage color of the wild type is predominately 

cinnamon brown. However, adult female have pale breast feathers that are 

spotted with red feathers on the breast and cheek and may lay eggs when only 

35  days old (Mizutani, 2003). 

Many studies showed that, the commercial production of Japanesequails is 

extensively distributed in several countries around the world due tohighly 

resistant for many infectious agents which included viral and bacterial diseases 

and can easily adapt to reared in many different environment (Merino et al., 

2009; Mizutani, 2003;Islamet al.,1994). 

Generally, the domestic chicken is a common host bird that is highly susceptible 

to NDV. Infections with highly velogenic strain of NDV can cause a broad 

range of symptoms varying from asymptomatic enteric infections to systemic 

infections which causemore than 90% mortality and the virus able to infect all 

avian species all over the world(Gary et al., 1993). Other researchers showed 

that other domestic and semidomestic species of birds, such as quails, pigeons, 

ducks, turkey and geese are do not tend to develop severe signs to NDV 

infection, hence acting as asymptomatic carriers for NDV and could be an 

important role for epidemiology of the ND on regions of extensive poultry 

production led to highly mortality with severe economic implication (Lima et 

al., 2004; Garyet al.,1993). 

In most Iraqi villages, it is common to find a combination of different poultry 

species and breeds being kept in the same area, including chickens, turkey, 

ducts and quail, in this point we noticed that the virulence of the NDV increased 

and led to high mortality in chickens. 

However, there is little information available dealing with serological assays in 

quail sera and manage programs in this species. Thus, the present study aimed 

to detect the antibodies against NDV in quail flock in Diyala Governorate by 

using serological assays (Rapid test kit and ELISA) for the rapid screening of 

antibody activity titers against Newcastle disease virus (NDV). 

 

 MATERIALS AND METHODS 

       1-Site of the Experiment 

The serological detection for this experiment was performed inthe Virology 

Laboratory,College of Veterinary Medicine, University of Diyala, Diyala, Iraq.  

Whereas the practical experiment carried out in Buhris Town, Diyala province 

(Figure, 1). 
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Figure1:Groups ofapparently healthy quails reared in cages and usedfor 

identification of NDV. 

 

Figure 2:Shows quails feeding formulated as balanced ration. 

2-Experimental Birds 

A total number of 72domesticated Japanese quails (Coturnixcoturnix japonica) 

at,50 and 150 days- old were distributed into two groups of 36birds for each 

group. The 18 quails from each group were used for the serological 

identification.All the birdswere housed in cages supplied with water and 

feedoffered ad Labium (Figure, 2). The dietbased on corn and soybean meal and 

formulated as balanced ration according to (NRC, 1994) and also all groups 

were not vaccinated against NDV. 

3- Serological Testing 

From each two groups, ten birds were selected to detect NDV antigens by using 

the Rapid Test Kit (Rivetz, et al.,1985). The kit use for qualitative detection of 

NDV antigen in avian oropharynx, spleen, kidney and feces.A purple test line 

will be visible in the result window if there are enough Newcastle Disease virus 

antigens. 
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For the determination of NDV antibodies in quails by sing ELISA, 18 serum 

samples were collected from each group and Indirect ELISA was used. The test 

was performed according to the manufacture (ProFLOK® NDV ELISA Kit 

(Synbiotics–USA).  

Blood Sampling 

From each quail group, 3-5 ml blood samples were collected from 18 birds from 

the wing by vein puncture by using disposable syringe (Terumo, Japan). The 

blood was collected from the two groups of quails at different age into sterile 

tubes without anticoagulants. 

The blood was allowed to clot at room temperature for 45 minutes then 

centrifugation at 3000rpm for 5 minutes (Hettich Centrifuge, Germany), after 

that the serum wastransferred into new tubes, and stored frozen in plastic vials 

at -20
0
C until use. 

  

RESULTS AND DISCUSSION 

1-Rapid NDV Ag test kit (One step Newcastle disease virus antigen test) 

 

By using rapid test kit, for identification the NDV. Ten quails from each flocks 

of 50 and 150 days old were choose randomly, all of these birds were apparently 

healthy. The result showed that seven birds were positive result (70%) for NDV 

(Figure 3), while the other three birds (30%) were negative for NDV (Figure  4).  

 
Figure 3: NDV rapid test kit, positive results with two bands. 

 

 
Figure 4: Rapid test kit showed negative result, only one band. 
 

2- Serological Testing 

The results of antibody titers to NDV measured by Elisa test at 50and 150 days 

old are shown in table, 1and  2. 
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The measurement of antibodies against NDV that collected from 18 quails 

(as indicated by ELISA test) at 50 days old for the group 2, showed a 

marked elevation 2969.78 with 716.613 and 168.907for St. Deviation and 

Std.Error respectively, for the first collected serum when it was compared to 

the findings in the first group of the same age 2839.00with 728.826 and 

171.786 for St. Deviation and Std.Error respectively (Tables, 1).  

On the other hand, the measurement of antibodies titers against NDV on day 

150 showed also non-significant elevation in the mean antibody titer of 

4692.94 with 854.875 and 201.496 forSt. Deviation and Std.Error 

respectively for the first collected serum at 150 days old when it was 

compared to the second group of the same age4635.78 with 807.254 and 

190.272 for St. Deviation and Std.Error respectively (Table, 1). Table-2 

included the mean titer of the two groups at 50 days old with 2904.39 and 

4664.36 at 150 days old. 

 

Table-1: Means of antibody titer against NDV on 50 days and 150 days 

old quails as measured by ELISA test. 

Age Mean Std.Deviation Std.Error No.of birds No.of group 

50 2839.00 728.826 171.786 18 1 

50 2969.78 716.613 168.907 18 2 

150 4692.94 854.875 201.496 18 1 

150 4635.78 807.254 190.272 18 2 

 

Table 2: Means of antibody titer against NDV on 50 and 150 days old 

quails as measured by ELISA test. 

Age Mean Std.Deviation Std.Error No.of birds 

50 2904.39 715.426 119.238 36 

150 4664.36 819.955 136.659 36 

 

 

Newcastle disease virus (NDV) is one of the most serious infectious diseases 

and can affected both domestic and wild birds. The disease currently has a 

worldwide distribution and affected several birds species including quails 

(Alexander,2004). 

The cellular and humeral response have been suggested to play important roles 

in the poultry host defense against NDV, whereas the severity of the ND 

determines by the increased the level of immunity titer(Musa et al., 2013; Beard 

and Brugh, 1975). 

The current study showed that rapid NDV Ag test kit is a     chromatographic 

immunoassay which used for the qualitative detection with a high degree of 
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accuracy of NDV in oropharynx, spleen, Kidney or feces under fields 

conditions.The kit may be helpful in detection of NDV if post-exposure 

prophylaxis is needed in birds reared together with chicken. This was consistent 

with the observation work ofRivetzet al., 1985. 

Various approaches have been used for identification the specific mechanism of 

immune system involved in protection against NDV and a considerable amount 

of laboratory investigation has been directed at the development of ELISAs for 

the seroepidemiological studies on NDVand some other viruses. Although a 

majority of this research has been concerned with the development aspects of 

ELISA for used it as a regular diagnostics protocols for NDV(AbdelRhman et 

al., 2013; Richtzenhainet al., 1993; Brown et al., 1990; Adair, et al., 

1989;Snyder et al., 1983). 

For the serological survey from quails reared together with chickens, this study 

considersthe first work conducted locally to screen NDV antibodies in quails. 

The study found that most quails had been exposed to NDV regardless their age 

and gender, and also there were no any clinical signs appeared on this birds. The 

work is consistent with findings reported by other researches worldwide(Musa 

et al., 2013; Oladele et al., 2008; Limaet al., 2004). 

The present study revealed that the titer of antibodies against NDV increased 

with the increased in age of quails in 50, 150 days old respectively,which means 

that most the quails group showed positive antibodies, regardless of the direct or 

lack of direct contact to ND virus.The increasing in the antibodies titer lead to 

suspected the severe infection with virulent NDV and may lead to highly 

mortality rate in these flocks, whereas all the flock showed good standing with 

no mortality and all seemed healthy. Similar findings were observed by Lima et 

al.,2004 and Higgins and Wong, 1968,who found that, following challenge of 

flocks of Japanese quails (vaccinated or not vaccinated) with viscerotropic 

velogenic NDV strain, the flock did not showed any clinical lesions indicative 

of Newcastle disease. 

Whereas other works byMusa et al., 2013; Oladele et al., 2008; Islam et al., 

1994found that quails were  susceptible to several pathogens affecting chickens, 

and they exhibited similar signs and developed similar gross lesions for 

chickens reared on the same farm. 

The results of current study inconsistent with some published data (El-Tarabiliet 

al.,2009; Alexander et al.,1998; Alexander,1997) whodetected that NDV can 

infected a variety of domesticated and wild birds led to induce enormous 

variations in the severity of the disease and lesion.  

The current study pointed that the combination breeding of poultry(layers or 

broilers)and quails in the same houses which has been observed in recent years 
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in Iraq could be a way of exposing chickens to the threat of NDV outbreaks that 

led to possessing more virulent NDV strains from quail to chickenthat lead up to 

high mortality to all poultry species, on the other hand-quails showed high 

resistance to infection. 

The present study was in agreement with previous studyof El-Tarabili et al., 

2009 and Alexander et al., 1999, who observed that quails played the real role 

in the epidemiological plan under the perspective as infection source of NDV 

that led to infected poultry at the same location. 

In conclusion, this study provide evidence that Japanese quails can carry NDV 

after infection lead to possessing more virulent character through the replication 

processes of the virus in the quail tissue, which is very important role in the 

spread and epidemiology of NDV to domesticated birds that sensitive to this 

virus. For this reason quails can play important risk factor of the dissemination 

of the NDV to broiler, layer and turkeys that may be raised close to the quail 

habitat. 

 

REFERENCES 

 

Abdel Rhman, S.S., A.H.AlJassem., G.Husseinand  M.H.Al-Blow .2013. 

Comparison between Haemagglutination Inhibition Testand Enzyme 

Linked Immune Sorbent Assay in Evaluation of Newcastle disease 

Antibodies in Japanese Quails.J. World's Poult. Res. 3(3): 83-88. 

Adair, B. M., M.S.McNult.,D.T.odd.,T.J.Connor and  K. Burns. 1989. 

Quantitative estimation of Newcastle disease virus antibody levels in 

chickens and turkeys by ELISA Avian Pathol. 18:175-192. 

Alexander, D J. 1997. Newcastle disease and other avian paramixovirus 

infections. In diseses of poultry, 10th ed. B. W. Calnek, H. J. Barners, C. 

W, Beard, L. R, McDougalg, and Y. M, Saif, eds. Lowa state university 

press, Ames, IA,pp. 541-569.  

Alexander, D J.,H.T.Morris.,W.J.Pollitt., C.E.Sharpe and other. 1998. 

Newcastle disease outbreaks in domesticfowl and turkeys in Great 

Britain during 1997.Vet Rec. 143: 209-212. 

Alexander, D J.,R.J.Manvell., M.S.Banks. 1999. Experimental assessment of the 

pathogenicity of the Newcastle disease viruses from outbreaks in Great 

Britain in 1997 for chickens and turkeys and the protection afforded by 

vaccination. Avian Pathol.28:501-512. 

Alexander, D.J. 2000. Newcastle disease and other avian paramyxoviruses.Rev. 

Sci. tech. Off.int. Epiz.19 (2).443-462. 

Alexander, D J., J G. Bell, and R G.Alders. 2004. A Technology Review: 

Newcastle Disease—with Special Emphasis on Its Effects on Village 



  

   AL-Azawy and AL-Ajeeli Diyala Agricultural Sciences Journal, 8 ( 1 ) 13 – 21  ,2016   

 

20 
 

Chickens, chapter 1–3, Food and Agriculture Organization of the United 

Nations, Rome, Italy. 

Beard, C. W., A. Brugh.  1975. Immunity to Newcastle disease. Am J Vet Res. 

509-512. 

Brown, J., R.S. Resurreccion and T.G. Dickson. 1990. The relationship between 

the hemagglutination-inhibition test and the enzyme-linked immune 

sorbent assay for the detection of antibody to Newcastle disease. Avian 

Dis. 34:585–587. 

ELISA – SYNBIOTICS Corporation (1997-2003). www. Symbiotic.com. 

El-Tarabili, M. M., M.S.El-Shahiedy.,  M.S.Hammouda., H.Fetaih., A.A.bdel-

WahabShahira and M.Ramzy Neven.2009. Natural and experimental 

infections of quails (couturnixcouturnix japonica) with Newcastle 

disease virus.SCVMJ, IVX (2). 

Gary, W., F.A.Leighton., R.Norman.,S.Myers, and  D.J.Alexnder. 1993. 

Newcastle disease in wild water birds in western Canada, 1990.Can. 

Vet. J. 34:353-359. 

Higgins, D A., and F.S.F.Wong. 1968. Newcastle disease in a flock of 

Japanesequails.Vet. Rec. 83: 437-440. 

Islam, H. A., J. Ito., H. Tanakuwa., A. Takada., C. Itrakura and H.Kida . 1994. 

Acquisition of pathogenicity of Newcastle disease virus isolated from 

Japanese quail by intracerebral passage in chickens. Japan.Vet. Res. 42: 

147-156. 

Leighton, F. A., R.A. Heckert.2007. Newcastle Disease and related Avian 

Paramyxoviruses. In: Thomas N.J., D.B. Hunter, C.T. Atkinson (ed.) 

Infectious Diseases of Wild Birds.Blackwell Publishing. 

Lima, F. S., E.Santin., A.M.C. Paulilo and other. 2004. Evaluation of different 

programs of Newcastle disease vaccination in Japanese quail 

(Coturnixcoturnix Japonica). Int J Poul Sci.3(5): 354-356. 

Merino, R., H. Villegas., J.A. Quintana andN.Calderon. 2009. Characterization 

of Newcastle disease viruses isolated from chicken,  gamefowl, pigeon 

and quail in Mexico. Vet Res Commun. 33(8):123-1030. 

Mizutani, M. 2003. The Japanese quail, laboratory animal research station, 

Nippon institute biology science, Kobuchizawa, Yamanashi, Japan, pp. 

408-441. 

Musa, U.,  P.A.Abdu.,  J.O.Salami-Shinaba.,  N.M.Sati., and other.2013. Causes 

of mortality in Japanese Quails reared on deep litter in vom, Nigeria. 

Res J poulsci. 6(4-6) 73-78. 

National Research Council (NRC), (1994); Nutrients Requirements of 

Poultry.9th.Rev. Edn.National Academy Press. Washington D.C, p: 44. 

Oladele, S. B., I. Enoch.,S.Lawal and O.J. Ibu. 2008.Clinico-Pathological 

Features of Newcastle Disease in Japanese Quails (Coturnixcoturnix 

japonica) Infected with Newcastle Disease Virus Kudu 113 Strain.Int J 

Poul Sci. 7 (2): 165-168. 



  

   AL-Azawy and AL-Ajeeli Diyala Agricultural Sciences Journal, 8 ( 1 ) 13 – 21  ,2016   

 

21 
 

Richtzenhain, L.J., A.C.Paulillo., A.A.Pinto., and S.N. Kronca. 1993. Relation 

between the hemagglutination inhibition test and the indirect ELISA in 

the serologic monitoring of laying hens submitted to different systems of 

vaccination against Newcastle disease. Rev Microbiol. 24:187–191. 

Rivetz,B., Y.Weisman.,  M. Ritterband., F.Fish.,  M. Herzberg. 1985. 

Evaluation of novel rapid kit for the visual detection of Newcastle 

disease virus antibodies. Avian dis.29, 4, pp.929-949. 

Silva, L. F., E.Santin., A.C. Paulillo., J.R.  Doretto.2004. Japanese quail 

(Coturnixcoturnixjaponica) as NDV carrier.Int J Poul Sci. (7), 483-484. 

Snyder, D. B., W.W.Marquardt., E.T.Mal-linson and E.Russek.1983.Rapid 

serological profiling by enzyme-linked immunosorbent assay. 

1.Measure-ment of antibody activity titer against Newcastle dis-ease 

virus in a single serum dilution. Avian Dis. 27: 161-170. 

 

 

ه وجود مرض النٍوكاسل فً طٍور السمان فً بعض مناطك محافظة دراسة سٍرولوجٍة للتحقك م
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 المستخلص

 

مراض الفبٌروسٍج المهمج ػبلمٍب والمستب لخسبئر اقذصابدٌج هبئلاج فاً حذ الأأمرض النٍىكبسل هى        

طٍااى  الساامب  لهااب دو  فااً   اار ماارض  الغرض ماان هاالد الذ اسااج للذ كااذ ماان أ مجاابت درةٍااج الااذواجن 

, ب  ( ٌىما005, 05ة ػمب ) اسذخذمخ فً هلد الذ اسج مجمىػذب  من طٍى  السمب  النٍىكبسل فً الذجبج 

دم الذ كذ من وجاىد الاجسابا المدابدث فاً دا دلاي الطٍاى  مان خاات اساذخذاا ػاذث د خٍصاٍج خب اج مان 

 ب  غ الطٍى  المفحى ج مان كال مجمىػاج دحمال اجسابمشركج ةبٌى ىدً الكى ٌج الجنىةٍج, وقذ وجذ ا  جمٍ

مدبدث لهلا المرض ودم الذ كذ وةصى ث قبطؼج ةبسذؼمبت دقنٍج الالٍزا  أظهارح  ذابئق قٍابل المؼاذت الؼابا   

دزامنب مغ اػماب  الطٍاى  اػااد  (94 4444 - 92 9254لاجسبا المدبدث فً دا دلي الطٍى  وكمب ٌلً )

ا  هلا النىع من الطٍى  ٌحمل الاجسبا المدبدث  ػلىمرض  دلخ النذبئق وةذو  وجىد اػراض خب ج لل

للمرض ةذو  ا  دظهر ػلٍه الاػراض وػلٍه  ٌسذطٍغ هلا النىع من الطٍى  مان   ار المارض للاذواجن 

 المرةبث فً ةٍئج م ذركج واحذث مؤدٌب الى خسبئر اقذصبدٌج كتٍرث فً مجبت درةٍج الذواجن  
  رض النٍىكبسل, السمب , الالٍزا, دٌبلىمالكلمات المفتاحٍة: 
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