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1-INTRODUCTION  

The avian egg contains all the important nutrients and 

growth factors required for the developing embryo 

including antibodies, which are transported from the 

blood of the hen into the egg yolk to provide immunity to 

the chick (Yigani and Korver, 2010). Birds transmit 

maternal antibodies to their offspring by depositing the 

antibodies in the egg (Brambell, 1970). There are three 

classes of antibodies in chickens, namely IgY (IgG), IgA, 

and IgM. In eggs, IgY is present mainly in the egg yolk 

(Leslie and Clem, 1989), whereas IgA and IgM are 

present in the egg white due to mucosal secretion in the 

oviduct (Rose et al., 1974). Immunoglobulins IgY 

represents about 75% of the total immunoglobulins in 

poultry. Egg yolk contains over 100 mg of IgY per egg 

(Criste et al., 2020).  

 

Serum antibodies of hens are efficiently transferred and 

accumulated in egg yolk providing a valuable source of 

antibodies (Gopel et al., 2004). Thus, birds are used as 

an immunization host for egg yolk antibodies (IgY) 

production instead of IgG from mammals (Nikbakht et 

al., 2009).  

 

Quails possess unique characteristics which make them a 

very good choice for producing hyper immune egg as 

fast growth, early sexual maturity (they lay their first egg 

at ~40 days of age), high rate of egg production (up to 

250 eggs a year) and shorter egg incubation period (16-

17 days) (Priti and Satish, 2014). Additionally, due to 

their small body size (230- 250 g and 250-300 g for adult 

male and females, respectively), quails require less 

housing space and feed (Padmakumar et al., 2000).  

 

Newcastle disease (ND) is one of the most important 

viral diseases affecting birds worldwide and is 

responsible for serious economic losses to the poultry 

industry due to high mortality, decreased egg production, 

and body weight loss (Alexander, 1997). The causative 

agent, ND virus (NDV), belongs to genus Avulavirus of 

the Paramyxoviridae family. Virulent NDV continues to 

be endemic in many countries, despite the application of 

vaccines (Dimitrov et al., 2016).  

 

NDV infections are manifested through a wide range of 

strain-dependent symptoms including those within the 

respiratory system (coughing, sneezing, and wheezing), 

the nervous system (twisted neck, tremors, and 

paralysis), and the reproductive system (decreased egg 

production). Mortality rates may reach as high as 100% 

in unvaccinated flocks (Ashraf and Shah, 2014). 

Unsurprisingly, NDV infections are responsible for 
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considerable economic losses to poultry production in 

both developed and developing countries (Diel et al., 

2012). In Egypt, recent outbreaks in poultry flocks were 

due to NDV that belongs to class II, genotype VII 

subgenotype VIIb and subgenotype VIId (Moharam et 

al., 2019). Hezema et al., (2020) demonstrated the 

ability of producing significant titers of IgY against 

NDV, however, in chicken.  

 

In this study, we aimed to produce and characterize quail 

hyperimmune egg against NDV genotype VII with 

possible applicable values.  

 

2-MATERIAL AND METHODS  

2.1. Birds  

A total of 50 4-week old Japanese quails (Coturnix 

coturnix japonica) were obtained from local breeding 

unit at Al yasmeen farm for quail production in Kafr El 

Sheik governorate. They were divided into 2 groups: 

forty injected with inactivated NDV genotype VII and 

ten as a control group. The birds were housed in animal 

facility joined with the Department of Microbiology, 

Faculty of Veterinary Medicine, Damanhur university as 

10 birds per cage of 90 × 60 × 35 cm. The birds were 

raised in floor pens and given diet “ad libitum” based on 

a complete feed mix containing 21% total protein 

designed for adult birds at this stage with full access to 

water under a regimen of 14 hours of light and 10 hours 

of darkness at room temperature maintained at 27±2ºC 

(Kassim., et al., 2011). The birds were left for 2 weeks 

for acclimatization.  

 

2.2. Newcastle Disease virus  

Local Egyptian Newcastle disease virus genotype VII 

(AOAV-1/Egy/Ch/R78/ 2018) with a titer of 10
8.3

 

EID50/ml (Reed and Muench, 1938) was used. The 

haemagglutination titer was equal to log 2
7
. The virus 

was kind gift from Abd-elaziz, (2020). It was used in the 

production of specific IgY from quail after inactivation 

according to King, (1991), in haemagglutination-

inhibition test and in AGID.  

 

2.3. Immunization schedules  

The birds were divided into two groups; 40 bird were 

injected with inactivated NDV genotype VII and 10 birds 

were injected with sterile phosphate buffer saline (PBS) 

as a control. Birds were intramuscularly injected in the 

thigh muscle with an initial dose containing 0.25 ml of 

inactivated NDV genotype VII emulsified in an equal 

volume of Freund's complete adjuvant (Sigma -Aldrich-

F5881) then subsequently followed by three booster 

doses. The booster doses were emulsified in incomplete 

Freund's adjuvant (Sigma -Aldrich-F5506) at a ratio of 1: 

1 and injected I/M at 2, 4 and 6 weeks after initial 

immunization (Zhen et al., 2008; Kassim., et al., 2011 

and Najdi et al., 2016). Regular blood collection was 

performed every week from the wing vein throughout the 

experiment (8 weeks). The collected sera were stored at -

20°C until used for further detection of specific IgY. Egg 

was collected daily for purification of IgY.  

2.4. Extraction and purification of IgY 

IgY was extracted and purified from egg yolks according 

to the method adopted by Akita and Nakai, (1993). The 

eggs were opened, egg white was discarded and the yolk 

was collected, washed with PBS and stored at 20°C until 

purification (Wooley and Landon, 1995 and Zhen et 

al., 2008). Briefly, 5 g of egg yolk was 6 fold diluted 

with 10 mM phosphate buffer (pH 5- 5.2) and 

homogenized thoroughly using vortex. The sample 

mixture was centrifuged at 12,000xg for 30 minutes at 

4°C to remove the lipid-rich precipitate. The supernatant, 

consisting of lipid-free fraction, was collected and 

precipitated with 40% ammonium sulfate (w/v). After 

centrifugation, the pellet containing the IgY enriched 

fraction was dissolved in 2ml PBS. To eliminate the 

residual salt, the purified IgY was dialyzed against PBS 

for 24 hours. The final IgY was stored at -20°C.  The 

purity of purified IgY was checked using SDS-PAGE 

analysis according to the method adopted by Gallagher, 

(2012).  

 

The quantity of the purified IgY was measured by 

Bradford protein assay according to He, F (2011). The 

purified IgY samples showed antibody concentrations of 

11.16 μg/ 100ml.  

 

Agar gel immunodiffusion test (AGID) and 

Hemagglutination-inhibition (HI) tests 

AGID was carried out on the immunoglobulin Y samples 

using the methods described by Jenson, (2014). 

 

The purified IgY was tested for the presence of anti-

NDV IgY and specificity in quail egg yolk samples using 

AGID test and Hemagglutination-inhibition (HI) (OIE, 

2018b). The antibody titer in serum was measured by HI 

according to OIE, (2018b). 

 

Eleven field samples suspected of infection with NDV 

were collected from Elgarbia governorate. The collected 

field samples were processed according to OIE, (2018b). 

The samples were injected in embryonated chicken eggs 

and the allantoic fluid was collected then examined for 

the detection of NDV by HA (OIE, 2018b). The positive 

HA samples (8 samples) were examined with chicken 

serum from chicken confirmed with PCR as Newcastle 

positive and H5N1 and H9N2 negative (Abd-elaziz, 

2020). The positive samples were used to assess the 

specificity of the purified IgY by AGID. 

 

3. RESULTS  

3.1. Purification and detection of egg yolk IgY 

IgY against NDV genotype VII were purified according 

to Akita and Nakai, (1993). The purified IgY fraction 

was subjected to SDS-PAGE analysis according to 

Gallagher, (2012). The antibody showed two major 

bands with a molecular weight of ~25 KDa and ~68 KDa 

corresponding to light and heavy chains, respectively 

(Fig 1).  
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Figure (1): SDS-PAGE analysis of purified egg yolk IgY. M; standard molecular weight protein marker, 1, 2, 3; 

purified egg yolk IgY against NDV genotype VII. 

 

3.2. Evaluation of antibody titers in serum and yolk of 

quail by HI test 

HI test was employed to investigate the production of 

anti-NDV IgY in quail serum and measuring the titer of 

antibody along the experiment to determine the peak of 

anti -NDV IgY production in serum. Serum HI antibody 

titer values mean (GMT) against NDV genotype VII at 0 

day of the experiment was 2
0
. These values increased 

gradually to 2
1.7,

 2
4
, 2

6.5
, 2

7.6
, 2

7.7
 ,2
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 and 2
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 week, 5
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 week, 6
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week, 7
th

 week and 8
th

 week after initial immunization, 

respectively. Reaching the peak at the 4
th

 week which 

was maintained over 5 weeks. There was no significant 

changes in IgY titers in the control group (anti-NDV IgY 

in serum equal to 0).  

 

3.3. Agar gel immune diffusion test (AGID) 

AGID test was employed to evaluate the specificity of 

the produced IgY to Newcastle disease virus and 

evaluate the possible role of the produced IgY in 

diagnosis of NDV in 11 field samples collected from 

Elgarbia governorate (Fig 2). The result showing 

precipitation line between IgY and control positive well 

and between IgY and sample well that revealed the 

presence of NDV in 5 from 11 collected field samples.  

 

 
Figure (2): AGID for purified quail IgY against field samples (1,2,3,4) showing precipitation line (arrows) 

between IgY and control positive well (+ve) and between IgY and sample well, -ve; control negative. 

 

4. DISCUSSION  

The production of specific IgY against many different 

antigens has been studied by Dubie et al., (2014) as well 

as other large number of researchers and its application 

as an immunotherapeutic agent including its use for oral 

passive immunization against enteric pathogens has been 
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extensively reported. The IgY was highly effective in 

vitro both in the hemagglutination inhibition test and by 

serum neutralization of live influenza virus (Wallach et 

al., 2011). IgY neither activate mammalian complement 

nor interact with mammalian Fc receptors that could 

mediate inflammatory responses in the gastrointestinal 

tract. Due to its distinctness from IgG, IgY has also been 

found to be advantageous in several techniques as well as 

in immune-affinity purification, in many cases replacing 

IgG (Dubie et al., 2014). Further, the sustained antibody 

production in chicken is as well advantageous (Dias da 

Silva and Tambourgi, 2010).  

 

Quails are relatively sturdy birds that are resistant to 

several infectious diseases and environmental stresses. 

They are less expensive, easily manageable in terms of 

housing, and experimentally convenient due to their 

small size (Scholtz et al., 2010). Quails require fewer 

volumes of antigens for immunization that is an 

advantage for producing antibodies against viruses and 

recombinant proteins that can be purified at low 

concentrations (Somowiyarjo et al., 1990). They 

achieve sexual maturity at seven weeks of age as 

opposed to the 20–24 weeks required for a hen to start 

laying eggs. Moreover, quails have a high rate of egg 

laying (280–300 eggs per year), and immunization does 

not result in the reduction of egg production (Najdi et 

al., 2016).  

 

In the current study, quail IgY anti-Newcastle disease 

virus genotype VII were produced and characterized.  

 

Efficient and simple purification techniques for 

immunoglobulin separation from egg yolk are necessary 

if birds are to gain general acceptance in antibody 

production. In this study, the IgY antibody was purified 

from egg yolks according to Akita and Nakai, (1993). 

The purified IgY antibody titer was measured using HI 

test according to OIE, (2018b). The results showed that 

antibody titer values mean (GMT) against NDV 

genotype VII at 0 day of the experiment was 2
0
. These 

values increased gradually to equal 2
1.7

, 24, 2
6.5,

 2
7.6,

 2
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,2
7.6

, 2
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2
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 in 1
st
 week, 2

nd
 week, 3

rd
 week, 4

th
 week, 5

th
 

week, 6
th

 week, 7
th

 week, 8
th

 week after immunization, 

respectively, reaching the peak at the 4
th

 week that was 

maintained over 5 weeks. These results are supported by 

Veguilla et al., (2011) who reported that the HI assay 

was more specific for detecting antibodies against 2009 

H1N1virus and also by Rowe et al., (1999) who showed 

that the HI assay is the standard method for serological 

detection of influenza virus infection in humans, and has 

been shown to be less sensitive for the detection of 

antibodies induced by avian influenza viruses. Also, this 

result agrees with Sudjarwo et al., (2017) who found 

that the IgY anti-MTBC (Mycobacterium Tuberculosis) 

concentration in egg yolk increased at 2 weeks and 

reached a maximum at 4 weeks after immunization.  

 

The hyperimmune IgY purified from the eggs collected 

after reaching the peak in serum (5
th

 week) had HI titer 

of 2
7
, because the serum antibodies peaked one weak 

prior to the antibody peak in the yolk as mentioned by 

Ling et al., (1998) and Abo-Ghanema et al., (2016) 

who showed that the increase of antibodies in yolk began 

one week later than in serum.  

 

The injection of the antigen by the intramuscular route 

results in higher antibody levels and higher specificity, 

being over 10 times more specific (Wooley and 

Landon, 1995). On the other hand, extensive studies by 

Schwarzkopf et al., (2000) showed that the S/C antigen 

injection provoked a higher antibody titer than injection 

through the I/M route. In the intramuscular route, the 

immune response seems to work earlier than in the 

subcutaneous route, but eventually the subcutaneous 

route reaches the same level, and even higher (Salomo. 

H., 2015).  

 

The structure of IgY is significantly different from that 

of mammalian IgG despite the similarity in function 

(Carlander et al., 1999). IgY contains two heavy (H) 

and two light (L) chains and has a molecular mass of 180 

kDa, larger than that of mammalian IgG (159 kDa). IgY 

possesses a larger molecular weight H chain (68 kDa) as 

compared to that from mammals (50 kDa) and two light 

(L) chains with the molecular mass of 25 KDa each 

(Warr et al., 1995). These structure differences are 

reflected in different molecular and biochemical 

interactions and may affect the electrophoretic mobility 

of IgY molecules as reported by Michael et al., (2010). 

In this study, the purity of IgY was monitored by SDS-

PAGE analysis (Fig. 1). When IgY was 

electrophoretically separated under reducing conditions, 

there was two major bands with a molecular weight of 25 

KDa and 68 KDa that correspond to light and heavy 

chains, respectively. This finding is in agreement with 

those reported by Kassim et al., (2011) and 

Esmailnejad et al., (2019) who obtained two bands of 

light and heavy chains of quail IgYs at the same 

molecular weight.  Unlike a study conducted by Nasiri 

et al., (2016) who showed that IgY contained two major 

proteins; 23 kDa (light chain) and 68 kDa (heavy chain). 

Also, Zhen et al., (2008) and Abo-Ghanema et al., 

(2016) showed two major bands with a molecular weight 

of 26 KDa and 65 KDa that correspond to light and 

heavy chains, respectively.  

 

Maternal antibodies transfer can be defined as the 

passage of antibodies by mother to her offspring through 

colostrum or egg (Grindstaff et al., 2003). Birds 

transmit maternal antibodies to their offspring by 

depositing antibodies in their eggs (Brambell, 1970). 

Losch et al., (1986) reported that laying hens transfer all 

serum antibody isotypes including IgG, IgM and IgA to 

their eggs. Further, two possible routes of transfer exist, 

one where antibodies in hen's serum are secreted into the 

maturing egg follicles and thus into the yolk. In the other 

route, antibodies in the oviduct are incorporated into the 

egg white along with the secreted albumin. They also 

reported that IgG transfer to ovarian follicles is receptor 
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dependent and the ovarian receptors allow selective 

transport of all IgG subpopulations presented by the 

maternal blood but no IgM or IgA.   

 

There are three classes of antibodies in poultry species 

namely IgG (IgY), IgM and IgA. Poultry IgA and IgM 

are similar to mammalian IgA and IgM in terms of 

molecular weight, structure and immunoelectrophoretic 

mobility (Lesile & Clem, 1969). Although, structural 

differences exist between IgY and mammalian IgG, IgY 

is considered the avian equivalent to mammalian IgG 

(Hamal et al., 2006). Additionally, hen's egg yolk 

contains at least two antigen-binding subclasses of IgG 

that are derived from the hen's serum and transmitted to 

the chick, however, IgM and IgA, absent in yolk and in 

newly hatched chick serum, were detected in the white of 

infertile eggs as a result of mucosal secretion in the 

oviduct, in the amniotic fluid of embryonating eggs and 

in the digestive tract of 19- day embryos, which also 

contained IgG (Rose et at., 1974).  

 

Avian OrthoAvulaVirus 1 (AOAV-1) (formerly 

designated as Avian avulavirus 1 (AAvV-1)), commonly 

known as Avian paramyxoviruses 1 (APMV-1) or 

Newcastle disease viruses (NDV) cause infections in a 

wide range of domestic and wild birds worldwide 

(ICTV, 2019). NDV genotype VII viruses are involved 

in fatal infections in poultry and other susceptible birds, 

and they have been responsible for the fourth major 

panzootic of ND worldwide that continue to the present 

and is caused by viruses of genotype VII sub genotypes 

(a, d, b, i). Among genotype VII viruses, sub-genotype 

VIIi has demonstrated an intercontinental spread and 

therefore has a global significance in the perspective of 

potential fifth panzootic (Miller et al., 2015).  

 

In Egypt, from the recent outbreak in poultry flocks, 

NDV that belongs to class II, genotype VII sub genotype 

VIIb and subgenotype VIId was isolated (Moharam et 

al., 2019).  

 

The chicken-origin NDV causes high mortality up to 

100% and severe clinical signs, mainly in naive 

gallinaceous birds (Miller and Koch, 2013). NDV in 

fully susceptible chickens is generally devastating with 

mortality up to 100% (OIE, 2018a). Egyptian chicken-

origin NDV class II, genotype VIId strain developed 

severe depression, respiratory and nervous signs post 

challenge and mortality reached 100% in non-vaccinated 

infected chicken (Bastami et al., 2018; Mahmoud et 

al., 2019).  

 

Serological tests like HI allow rapid identification of 

most of samples and are reliable, sensitive, specific and 

more accurate methods to detect the viruses for the 

confirmatory diagnosis of disease (Rakibul et al., 2010). 

HI test, which have already been proven to be the most 

sensitive ones for monitoring rHVT-F vaccination in 

chickens (Gardin et al., 2015; El Khantour et al., 

2017), were used for the monitoring of humoral immune 

response. HI test is still the most widely used 

conventional serological method for measuring anti-

NDV antibody levels in poultry sera, and it is considered 

the standard laboratory test for this disease (Jestin et al., 

1989).  

 

The AGID is a simple and economical serological test. 

AGID does not require specialized laboratory equipment 

and is commonly used to screen poultry flocks for avian 

influenza virus infection (Jenson, 2014). The AGID was 

specific but lacked sensitivity as mentioned by Robbe-

Austerman, et al., (2006) who discussed why not all 

PCR positive samples are positive with AGID. The 

AGID consistently identified two different populations 

of infected sheep with only moderate overlap between 

positive test results (Robbe-Austerman, et al., 2006)  

 

CONCLUSION  

In this study, there are considerable titers of IgY 

produced from immunized quails against NDV genotype 

VII. Further studies are under evaluation for the use of 

such antibodies in therapeutic and/or protective 

applications.     

 

Conflict of interest 

None. 

 

5. REFERENCES 

1. Abd elaziz, M. N., 2020. Antigenic and Genotypic 

Characterization of NDV Isolates in Chickens and 

The Protective Efficacy of Commercial Vaccines A 

Thesis Presented to The Graduat Faculty of 

Veterinary Medicine Damanhour University. 

2. Abo-Ghanema, I., Ibrahim, M., Bahig. Nemettallah, 

B., and Ghoneim, H., 2016. Production of Chicken 

Hyperimmune Hens' Egg for Immunological 

Purposes in Animals. J. Alex.  Vet.  Sci., 49:       

133-140. 

3. Akita, E.M.and Nakai, S., 1993. Comparison of four 

purification methods for the production of 

immunoglobulins from eggs laid by hens immunized 

with a enterotoxigenic Escherichia coli strain. J. 

Immunol. Methods, 160: 207-214.  

4. Alexander, D. J., 1997. Newcastle disease and avian 

paramyxovirus infections In Calnek B. W., Barnes 

H. L., Beard C. W., & McDougal L. R. (Eds.), 

Diseases of poultry, 10th ed. (pp. 541–569). Ames: 

Iowa State University Press. 

5. Ashraf, A., and Shah, M., 2014.  Newcastle disease: 

present status and future challenges for developing 

countries. Afr. J. Microbiol. Res., 5: 411–416.  

6. Esmailnejad, A., Abdi-Hachesoo, B., Nasab, E., H. 

and Shakoori, M., 2019. Production, purification, 

and evaluation of quail immunoglobulin Y 

against Salmonella typhimurium and Salmonella 

enteritidis. Mol. Immunol, 107: 79–83. 

7. Bastami. M., Afifi1, M., El-Beheiry, M., 

ZouElfakar, S., Sayed, R., Ahmed, K. and ELSayed, 

M., 2018. Evaluation of Some Vaccination 

Programs Against Field Strain of Genotype VIID of 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Esmailnejad%20A%5BAuthor%5D&cauthor=true&cauthor_uid=30665061
https://www.ncbi.nlm.nih.gov/pubmed/?term=Abdi-Hachesoo%20B%5BAuthor%5D&cauthor=true&cauthor_uid=30665061
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hosseini%20Nasab%20E%5BAuthor%5D&cauthor=true&cauthor_uid=30665061
https://www.ncbi.nlm.nih.gov/pubmed/?term=Shakoori%20M%5BAuthor%5D&cauthor=true&cauthor_uid=30665061
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7112669/


Ibrahim et al.                                                                  European Journal of Pharmaceutical and Medical Research 

www.ejpmr.com         │        Vol 9, Issue 7, 2022.         │        ISO 9001:2015 Certified Journal        │ 31 

Newcastle Disease in Broilers. Biosc. Res., 15: 

2171-2184. 

8. Brambell, F.W.R., 1970. Transmission of immunity 

in birds. Pages 20-41 in Transmission of Passive 

Immunity from Mother to Young. Frontiers Biol., 

18: 20-4l.  

9. Criste, A., Urcan, A.C., and Corcionivoschi, N., 

2020. Avian IgY antibodies, ancestors of 

mammalian antibodies – production and application. 

Romanian biotechnological letters, 25: 1311-1319. 

DOI: 

https://www.doi.org/10.25083/rbl/25.2/1311.1319 

10. Carlander, D., Stalberg, J. and Larsson, A., 1999. 

Chicken antibodies: a clinical chemistry perspective. 

Ups. J. Med. Sci., 104: 179. 

11. Dias da Silva, W. and Tambourgi, D.V., 2010. IgY: 

A promising antibody for use in immunodiagnostic 

and in immunotherapy. Vet. Immunol and 

Immunopathol, 135: 173–180.  

12. Diel, D. G., Susta, L., Garcia, S. C., Killian, M. L., 

Brown, C. C., Miller, P. J., et al., 2012. Complete 

genome and clinicopathological characterization of a 

virulent Newcastle disease virus isolate from South 

America. J. Clin. Microbiol, 50: 378–387. 

13. Dimitrov, K. M., Afonso, C. L., Yu, Q., & Miller, P. 

J., 2016. Newcastle disease vaccines-a solved 

problem or a continuous challenge?. Veterinary 

Microbiology, 206: 126–136. 

14. Dubie, T., Yimer, S., Adugna, M.and Sisay, T., 

2014. The potential application of avian egg 

antibodies with emphasis on immunotherapeutic and 

immunodiagnostic purpose. Advanced Res J. of 

Biochem and Biotech, 1: 018-030. 

15. El Khantour, A., Darkaoui, S., Tímea Tatár-Kis, 

Tamás, M., Amal, E.B., Christophe, C. and Palya, 

V., 2017.  Immunity Elicited by a Turkey 

Herpesvirus-Vectored Newcastle Disease Vaccinein 

Turkey Against Challenge With a Recent Genotype 

IV Newcastle Disease Virus. Field Strain. Avian 

Dis., 61: 378-386. 

16. Gallagher, S.R., 2012. SDS-Polyacrylamide Gel 

Electrophoresis (SDS-PAGE). Current Protocols 

Essential Laboratory Techniques, 67.37.3.1-7.3.28.  

17. Gardin, Y., S., de Wit, S.J., Lesceu, S., Tatar-Kis, 

T., Palya, V., Elattrache, J. and Paulet, P., 2015.  

Evaluation of various serological assays to 

assessvaccine take and monitor antibody response 

following vaccination against ND using rHVT-F 

vector hatchery vaccine. In: XIXth congress of the 

World Vet Poult Ass. Cape Town, South Africa, 

379–383. 

18. Gopel, D.R., Bavani, L., Meenakshi, S.C. and 

Venkatachalam, T., 2004. Production, 

characterization and application of monoclonal 

antibodies against chicken IgY. Arhivum, 74:      

189-199. 

19. Grindstaff, J.L., BrodieIII, E.D. and Ellen, D.K., 

2003. Immune function across generations: 

Integrating mechanism and evolutionary process in 

maternal antibody transmission. Proc. Biol. Sci., 

270: 2309–2319. 

20. Hamal, KR., Burgess, S.C., Pevzner, LY., Erf, G.f., 

2006. Maternal Antibody Transfer from Dams to 

Their Egg Yolks, Egg Whites, and Chicks in Meat 

Lines of Chickens. Poult. Sci., 85: 1364-1372.   

21. He, F., 2011. Bradford Protein Assay. Bio-protocol. 

1,45. 2331-8325. doi:  10.21769/BioProtoc.45  

22. Hu, Z., Hu, J., Hu, S., Song, Q., Ding, P., Zhu, J., 

Liu, X. and Wang, X., 2015. High levels of virus 

replication and an intense inflammatory response 

contribute to the severe pathology in lymphoid 

tissues caused by Newcastle disease virus genotype 

VIId. Arch. Virol, 160: 639-48. 

23. ICTV., 2019. International committee on taxonomy 

of viruses. In: Virus Taxonomy: 2018b Release, 

Available at. https://talk.ictvonline.org/taxonomy. 

24. Jestin, V., Cherbonnel, M., Hospitalier, R. L. and 

Bennejean G., 1989. An ELISA blocking test using 

a peroxidase-labelled anti-HN monoclonal antibody 

for the specific titration of antibodies to avian 

Paramyxovirus type 1 (PMV1). Arch of Virol, 105: 

199-209. 

25. Jenson, T.A., 2014. Agar Gel Immunodiffusion 

Assay to Detect Antibodies to Type A Influenza 

Virus. Erica Spackman (ed.), Animal Influenza 

Virus, Methods in Molecular Biology, 1161, DOI 

10.1007/978-1-4939-0758-8_13.  

26. Kassim N., Mtenga A.B., Lee W.-G., Kim J.-S., 

Shim W.-B., Chung D.-H., 2011. Production of 

Coturnix quail immunoglobulins Y (IgYs) against 

Vibrio parahaemolyticus and Vibrio 

vulnificus. Food Sci. Biotechnol, 20: 1577–1583.  

27. King, D.J., 1991. Evaluation of Different Methods 

of Inactivation of Newcastle Disease Virus and 

Avian Influenza Virus in Egg Fluids and Serum. 

Avian diseases, 35: 505-514. 

28. Leslie, G.A. and Clem, W.L., 1989. Phylogeny of 

immunoglobulin structure and function. 

Immunoglobulins of the chicken. J. Exp. Med., 130: 

1337-1352. 

29. Ling, Y.S., Guo, Y.J., Li, R.N., Yang, L.K., Luo, 

Y.X., Yu, S.X., Zhen, L.Q., Qiuand, S.B. and Zhu, 

G.F., 1998. Serum and Egg Yolk IgG antibody titers 

from Laying Chickens Vaccinated with Pasteurella 

multocida. Avian Dis., 42: 186-189. 

30. Losch, U., Schranner, 1., Wanke, R. and JUrgens, 

L., 1986.  The chicken egg, an antibody source. J. 

Vet. Med., 33: 609-619. 

31. Michael, A., Meenatchisundaram, S., Parameswari, 

G., Subbraj, T., Selvakumaran, R. and Ramalingam, 

S., 2010. Chicken egg yolk antibodies (IgY) as an 

alternative to mammalian antibodies. Indian J. Sci. 

Teclmol, 3: 465-474.  

32. Miller, P. J., Haddas, R., Simanov, L., Lublin, A., 

Rehmani, S. F. and Wajid, A., 2015. Identification 

of new sub-genotypes of virulent Newcastle disease 

virus with potential panzootic features. Infect Genet 

Evol, 29: 216–29.  

https://www.doi.org/10.25083/rbl/25.2/1311.1319
javascript:;
https://doi.org/10.21769/BioProtoc.45
https://talk.ictvonline.org/taxonomy.


Ibrahim et al.                                                                  European Journal of Pharmaceutical and Medical Research 

www.ejpmr.com         │        Vol 9, Issue 7, 2022.         │        ISO 9001:2015 Certified Journal        │ 32 

33. Miller, P.J. and Koch, G., 2013. Newcastle disease. 

In: Swayne, D.E., Glisson, J.R., McDougald, L.R., 

Nolan, L.K., Suarez, D.L., Nair, V. (Eds.), Diseases 

of Poultry, 13th, Wiley-Blackwell, Hoboken, New 

Jersey, 89–138.  

34. Moharam, I., Abd el Razik, A., Sultan, H., Ghezlan, 

M. Meseko, C., Franzke, K., Harder, T., Beer, M. 

and Grund, C., 2019. Investigation of suspected 

Newcastle disease (ND) outbreaks in Egypt 

uncovers a high virus velogenic ND virus burden in 

small-scale holdings and the presence of multiple 

pathogens. Avian Pathol, 48: 406-415.  

35. Najdi, S., Nikbakht Brujeni, G., Sheikhi, N. and 

Chakhkar, S., 2016. Development of anti-

Helicobacter pylori immunoglobulins Y (IgYs) in 

quail.  IJVR, 55: 106-110. 

36. Nasiri, K., Nassiri, M.R., Tahmoorespur, M., 

Haghparast, A. and Zibaee, S., 2016.  Production 

and characterization of egg yolk antibody (IgY) 

against recombinant VP8-S2 antigen Polish J. Vet. 

Sci., 19: 271–279. 

37. Nikbakht, Brujeni, G. H., Tabatabaei, S., Khormali, 

M. and Ashrafi, I., 2009. Characterization of IgY 

antibodies developed in hens, directed against camel 

immunoglobulins. Int. J. Vet. Res., 3(1): 37-41. 

38. OIE., 2018a. Detailedcountries disease incidence. 

www.oie.int/wahis_2/public/wahid.php/Diseaseinfor

mation. 

39. OIE., 2018b.  Newcastle disease, Chapter 3. 3.14. 

OlE Manual of Standards for Diagnostic Tests and 

Vaccines, Newcastle disease (infection with 

Newcastle disease virus) (NB: Version adopted in 

May 2012. 

40. Padmakumar, B., Reghunanthan, Nair, G., 

Ramakrishnan, A, Unni, A.K.K. and 

Ravindranathan, N., 2000.  Effect of floor density on 

production performance of Japanese quails reared in 

cages and deep litter. Journal of Veterinary and 

Animal Sciences, 31: 37-39. 

41. Priti, M. and Satish, S., 2014. Quail farming: An 

introduction. International Journal of Life Sciences, 

2(2): 190-193. 

42. Hezema, S.M., Kasem, S., Elgendy, E. and Ibrahim, 

M.S., 2020. Production And Characterization Of 

Ndv Igy From Two Different Chicken Breeds. 

Ejpmr, 7: 819-826. 

43. Rakibul, H. A. K. M., Ali, M. H., Siddique, M. P., 

Rahman, M. M. and Islam, M. A., 2010. Clinical 

and laboratory diagnoses of Newcastle and 

Infectious bursal diseases of chickens. Bangl. J. Vet. 

Med., 8: 131-140. 

44. Reed, L.J. and Muench, H.A., 1938. A simple 

method of estimating fifty per cent endpoints. Am J. 

Hyg., 27: 493–497. 

45. Rose, .M.E., Orlans, E.and Buttress, N., 1974. 

Immunoglobulin classes in the hen’s egg: Their 

segregation in yolk and white. Eur. J. Immunol, 4: 

521-523. 

46. Rowe, T., Abernathy, R.A., Primmer, 

J.H., Thompson, W.W., Lu, X., Lim, W., Fukuda, 

K., Cox, N.J. and Katz, J.M., 1999. Detection of 

antibody to avian influenza A (H5N1) virus in 

human serum by using a combination of serologic 

assays. J. Clin. Microbiol, 37: 937–943. 

47. Robbe-Austerman, S., Gardner, I.A., Thomsen, 

B.V., Morrical, D.G., Martin, B.M., Palmer, M.V., 

Thoen, C.O., Ewing, C., 2006. Sensitivity and 

specificity of the agar-gel-immunodiffusion test, 

ELISA and the skin test for detection of 

paratuberculosis in United States Midwest sheep 

populations. Vet. Res., 37: 553-64.  

48. Rue, C.A., Susta, L., Cornax, I., Brown, C.C., 

Kapczynski, D.R., Suarez, D.L., King, D.J., Miller, 

P.J. and Afonso, C.L., 2011. Virulent Newcastle 

disease virus elicits a strong innate immune response 

in chickens. J. Gen. Virol, 92: 931–939. 

49. Salomo. H., 2015. Production of Antibody IgY Anti-

c-Myc In Chicken Eggs. KnE Life Scinces, 2:     

330-335. 

50. Schade, R. and Hlinak, A., 1996. Egg Yolk 

Antibodies. State of the Art and Future Prospects. 

Altex, 13: 5-9. 

51. Scholtz, N., Halle, I., Dänicke, S., Hartmann, G., 

Zur, B. and Sauerwein, H., 2010. Effects of an 

active immunization on the immune response of 

laying Japanese quail (Coturnix coturnix japonica) 

fed with or without genetically modified Bacillus 

thuringiensis-maize. Poult. Sci., 89: 1122–1128.  

52. Schwarzkopf, C., Staak, C., Behn, I. and Erhard, M., 

2000. Immunisation in Chicken Egg Yolk Anti- 

bodies, Production and Application: IgY 

Technology. Berlin, Germany, Heidelberg, Germany 

& New York, USA, Springer Lab. Manuals, 25–64. 

53. Somowiyarjo, S., Sako, N. and Nonaka, F., 1990. 

Production of avian antibodies to three potyviruses 

in Coturnix quail. J. Virol. Methods, 28: 125-132. 

54. Sudjarwo, S.A., Eraiko, K., Sudjarwo, G.W. and 

Koerniasari., 2017. The potency of chicken egg yolk 

immunoglobulin (IgY) specific as immunotherapy to 

Mycobacterium tuberculosis infection. J. Adv. 

Pharm. Technol. Res., 8: 91-96. 

55. Veguilla, V., Hancock, K.,  Schiffer, J.,  Gargiullo, 

P., Lu, X.,  Aranio, D.,  Branch, A., Dong, 

A., Holiday, C., Liu, F., Steward-Clark, E., Sun, H.,  

Tsang, B.,  Wang, D., Whaley, M., Bai, Y., Cronin, 

L., Browning, P., Dababneh, H.,  Noland, 

H., Thomas, L., Foster, L., Quinn, C.P., Soroka, 

S.D., and  Katz, J.M., 2011. Sensitivity and 

Specificity of Serologic Assays for Detection of 

Human Infection with 2009 Pandemic H1N1 Virus 

in U.S. Populations. J. Clin. Microbiol, 49:        

2210–2215. 

56. Wallach, MG., Webby, R.J., Islam, F., Walkden-

Brown, S., Emmoth, E., Feinstein, R., Gronvik, K-

O., 2011. Cross-protection of chicken 

immunoglobulin Y antibodies against H5N1 and 

H1N1 viruses passively administered in mice. Clin. 

Vaccine Immunol, 18: 1083–1090.  

http://www.oie.int/wahis_2/public/wahid.php/Diseaseinformation
http://www.oie.int/wahis_2/public/wahid.php/Diseaseinformation
https://www.ncbi.nlm.nih.gov/pubmed/?term=Abernathy%20RA%5BAuthor%5D&cauthor=true&cauthor_uid=10074505
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hu-Primmer%20J%5BAuthor%5D&cauthor=true&cauthor_uid=10074505
https://www.ncbi.nlm.nih.gov/pubmed/?term=Thompson%20WW%5BAuthor%5D&cauthor=true&cauthor_uid=10074505
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lu%20X%5BAuthor%5D&cauthor=true&cauthor_uid=10074505
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lim%20W%5BAuthor%5D&cauthor=true&cauthor_uid=10074505
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fukuda%20K%5BAuthor%5D&cauthor=true&cauthor_uid=10074505
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cox%20NJ%5BAuthor%5D&cauthor=true&cauthor_uid=10074505
https://www.ncbi.nlm.nih.gov/pubmed/?term=Katz%20JM%5BAuthor%5D&cauthor=true&cauthor_uid=10074505
https://www.ncbi.nlm.nih.gov/pubmed/?term=Veguilla%20V%5BAuthor%5D&cauthor=true&cauthor_uid=21471339
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hancock%20K%5BAuthor%5D&cauthor=true&cauthor_uid=21471339
https://www.ncbi.nlm.nih.gov/pubmed/?term=Schiffer%20J%5BAuthor%5D&cauthor=true&cauthor_uid=21471339
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gargiullo%20P%5BAuthor%5D&cauthor=true&cauthor_uid=21471339
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lu%20X%5BAuthor%5D&cauthor=true&cauthor_uid=21471339
https://www.ncbi.nlm.nih.gov/pubmed/?term=Aranio%20D%5BAuthor%5D&cauthor=true&cauthor_uid=21471339
https://www.ncbi.nlm.nih.gov/pubmed/?term=Branch%20A%5BAuthor%5D&cauthor=true&cauthor_uid=21471339
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dong%20L%5BAuthor%5D&cauthor=true&cauthor_uid=21471339
https://www.ncbi.nlm.nih.gov/pubmed/?term=Holiday%20C%5BAuthor%5D&cauthor=true&cauthor_uid=21471339
https://www.ncbi.nlm.nih.gov/pubmed/?term=Liu%20F%5BAuthor%5D&cauthor=true&cauthor_uid=21471339
https://www.ncbi.nlm.nih.gov/pubmed/?term=Steward-Clark%20E%5BAuthor%5D&cauthor=true&cauthor_uid=21471339
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sun%20H%5BAuthor%5D&cauthor=true&cauthor_uid=21471339
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tsang%20B%5BAuthor%5D&cauthor=true&cauthor_uid=21471339
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tsang%20B%5BAuthor%5D&cauthor=true&cauthor_uid=21471339
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wang%20D%5BAuthor%5D&cauthor=true&cauthor_uid=21471339
https://www.ncbi.nlm.nih.gov/pubmed/?term=Whaley%20M%5BAuthor%5D&cauthor=true&cauthor_uid=21471339
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bai%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=21471339
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cronin%20L%5BAuthor%5D&cauthor=true&cauthor_uid=21471339
https://www.ncbi.nlm.nih.gov/pubmed/?term=Browning%20P%5BAuthor%5D&cauthor=true&cauthor_uid=21471339
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dababneh%20H%5BAuthor%5D&cauthor=true&cauthor_uid=21471339
https://www.ncbi.nlm.nih.gov/pubmed/?term=Noland%20H%5BAuthor%5D&cauthor=true&cauthor_uid=21471339
https://www.ncbi.nlm.nih.gov/pubmed/?term=Thomas%20L%5BAuthor%5D&cauthor=true&cauthor_uid=21471339
https://www.ncbi.nlm.nih.gov/pubmed/?term=Foster%20L%5BAuthor%5D&cauthor=true&cauthor_uid=21471339
https://www.ncbi.nlm.nih.gov/pubmed/?term=Quinn%20CP%5BAuthor%5D&cauthor=true&cauthor_uid=21471339
https://www.ncbi.nlm.nih.gov/pubmed/?term=Soroka%20SD%5BAuthor%5D&cauthor=true&cauthor_uid=21471339
https://www.ncbi.nlm.nih.gov/pubmed/?term=Katz%20JM%5BAuthor%5D&cauthor=true&cauthor_uid=21471339
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3122722/


Ibrahim et al.                                                                  European Journal of Pharmaceutical and Medical Research 

www.ejpmr.com         │        Vol 9, Issue 7, 2022.         │        ISO 9001:2015 Certified Journal        │ 33 

57. Warr, G.W., Magor, K.E. and Higgins, D.A., 1995. 

IgY: clues to the origins of modern antibodies. 

Immunol. Today, 16: 392-398. 

58. Wooley, J.A. and Landon, J., 1995. Comparison of 

antibody production to human interleukine-6 (I-L6) 

by sheep and chickens. J. Immunol. Methods, 178: 

253–265. 

59. Zhen, Y.H., Jin, L.J., Guo, J., Li, X.Y., Li, Z., Fang, 

R. and Xu, Y.P., 2008. Characterization of specific 

egg yolk immunoglobulin (lgY) against mastitis-

causing Staphylococcus aureus. J. Applied 

Microbiol, 105: 1529-15. 

 

 


