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Abstract: 125 one-day-old chicks were obtained from the Barakat Al-Zahra 

nursery in Diwaniyah city and randomly assigned to five groups of identical 

size. Groups A, B, C, D, and E received vaccinations. with several strains 

included (HB1, Lasota, Clone-30, KomarovR, VG/GA, F) on days 1 & 9 of age, 

but group E was deemed a control group because it had not received any 

vaccine. Each group's birds had their blood samples obtained. 13 and 23 day 

of age. Average antibody titers of NDV Hem agglutination inhibition test 

(HI) and immunosorbant assay (ELIZA) testing following primary and 

secondary vaccinations. The five groups were exposed to a virulent strain of 

NDV (Kudu strain 113), 22 day of age by intramuscular injection. The results 

showed a significant superiority (P 0.05) in the level of antibodies measured 

in the Hem agglutination inhibition (HI) test and the ELISA test for the group 

vaccinated with the mesogenic (KomarovR) by injection method and that 

preceded by a live attenuated vaccine given by spray method. The same 

group showed very mild disease symptoms that disappeared later, and this 

group did not record mortality at 0/25 followed by group which vaccinated 

by live attenuated vaccine by drinking water preceded by dropping. In same 

time the infection rate increased significantly in the control group following 

the challenge, this group showed a significant decrease (P 0.05) in antibodies 

compared to the rest of the groups when this standard was measured at the 

ages of 13 and 23 days of the birds. 
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Introduction 

Newcastle disease virus (NDV), which causes Newcastle disease (ND) in birds, can be filtered. 

The disease is due to the negative -sense, single -stranded, nonsegmented RNA genome of NDV, an 

enclosed virus belonging to the Avian paramyxoviridae family and Avulavirus genus [1],[2]. Based on 

the clinical symptoms observed in infected chickens, APMV-1 strains have been divided into five 

pathotypes: mesogenic, neurotropic, lentogenic, respiratory infection pnemotropic, and viscerotropic 

velogenic [3],[4]. 

Velogenic strains are implicated in severe cases of ND, which is common in many Asian and 

African nations. Two live vaccine types - lentogenic (B1, F, Clone-30, LaSota & mesogenic (Komarov 
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strain) as well as Vaccines that are inactivated used in the current ND immunization strategy [5],[6]. 

Severe forms of the disease cause 90–100% morbidity & mortality making it a global concern with 

significant economic implications. Both vaccinated and unprotected flocks frequently experience ND 

outbreaks despite vaccination [7],[8]. This could therefore be the outcome of a failed vaccine. Routine 

vaccination is used to manage ND worldwide, and the best way to stop disease outbreaks is believed 

to be proper immunization followed by a strong immune response [9],[10]. Despite the fact that ND 

vaccination has been used for many years in many nations, The pervasive danger to the poultry 

industry occurrence of ND outbreaks in vaccinated flocks argued that ND outbreaks in vaccinated 

flocks could be caused by changes in ND pathogenicity, the strain of ND vaccine virus, and the 

infectious virus, in addition to the use of insufficient and badly stored vaccines [11],[12]. Additionally, 

studies have shown that vaccines already on the market offer better protection against viruses 

identified during previous epizootics in the 1950s than they do against the vast majority of viruses 

currently circulating in chicken [13],[14]. Additionally, it has been demonstrated that ND-vaccinated 

hens that are later exposed to virulent strains of the virus can maintain a clinically normal state even if 

they have the virus in their tissues [15],[16]. Vaccination reduces the quantity of virus released by 

diseased birds and increases the flock's resistance to infection in 2007. After infecting susceptible hens, 

research has demonstrated that viramia plays a critical role in the virus's ability to spread to target 

organs; however, immunization lowers viraemia and , as a result, virus shedding in chickens [17],[18]. 

According to the Kudu 113 virus was discovered to be a velogenic pathotype The aims of this study: 

would be to investigate the most effective vaccine in combating this disease and reducing its severity 

and potential losses because it continues to be a problem in poultry farming and production, and given 

the importance of this disease in Iraq, as well as the multiplicity of serotypes and vaccines and strains 

from which the vaccine is made [19],[20]. 

 

Material and methods  

Experimental Design:  

   125 Roos breed chicks were brought from Barakat Al-Zahra hatchery in the city of Diwaniyah 

and were randomly split up into five equal-number groups. A, B, C , D and E. Group A, B, C  & D were 

vaccinated on day 1 and day 9 of the bird’s age with lentogenic virulent vaccine strians Volvac B1 

Hitchner® (B1 strain), Clone-30, Cevac New L® (LaSota strain), Avinew® (VG/GA)  and mesogenic 

virulent vaccine  strians (Volvac Komarov® )The first vaccination was carried out by spraying and the 

second vaccination was carried out using drinking water . 

 

Table 1. Vaccination Schedule, Vaccine Strains, and Routes of Administration for 

Experimental Groups. 

Age 

 

Groups 

 

 

1 day Route of 

administration 

9 days Route of 

administration 

A Volvac B1 Hitchner® 

(B1 strain) 

Eye drop Cevac New L® 

(LaSota strain) 

Oral via 

drinking water 

B Clone-30 Spray Cevac New L® 

(LaSota strain) 

Oral via 

drinking water 

C Avinew® (VG/GA 

strain) 

Spray Volvac Komarov® Injection 

D F strain Spray Cevac New L® 

(LaSota strain) 

Oral via 

drinking water 

E Un vaccinated _ Un vaccinated _ 

 

 

 



 
Hamzah D. J. et. al. /Biojournal Vol 3 (9), September 

  

 

American Journal of Biomedicine and Pharmacy | 138  
 

Serological tests : 

   The antibody standard for Newcastle virus was measured by using two immunological test  

included HI and  ELISA tests on 1day have been measured the standard of maternal antibodies for the 

five groups  ,13 and 23 days of bird’s age . 

   HI antibody titers are calculated: Each bird had three milliliters of blood extracted from its 

wing vein, allowed to clot, and then stored in cry tubes. The lyophilized ND vaccination LaSota virus 

served as the antigen in the HI , which employed a one percent red blood cell (RBC) working solution 

prepared from ND-free chicken blood. The antigen titer and working dilution were determined using 

the hem agglutination (HA) test. A modified HI test, as published by (20), was used to measure the 

antibody titer to NDV. After the frozen sera had thawed to room temperature, the HI test was 

conducted.25 µL of ordinary test serum was serially diluted twice in a micro titer plate. Except for the 

final well (serum control), each well received 25 µL of four hem agglutination units (HAU) of NDV 

antigen. Lastly, fill each well with 25 µL of (1% chicken) RBC suspension, and let it sit at temperature 

(35–38 °C) for 45 minutes. The existence of a button at the bottom of each well indicated the presence 

of positive samples. 

    ELISA stands for Enzyme-linked Immunosorbent Assay. The amount of NDV antibodies in 

the serum of vaccinated and unvaccinated chicks was determined using two commonly accessible 

ELISA kits. ELISA, Part Number: 99-09263, IDEXX Laboratories, Inc., USA, for the detection of NDV 

antibodies in chicken and turkey serum. 2. The ELISA, product code: CK116 NDV, BioChek BV, 

Netherlands for the detection of NDV antibodies in chicken and turkey serum. On initial day of the 

trial, the maternally derived antibody (MDA) was assessed. Each group of hens was given 0.2 ml of an 

intramuscular solution of the virulent NDV kudu 113 strain  with 107 EID50 per ml at 22 days of age. 

After the challenge, infection and mortality rates were calculated. At the conclusion of the experiment, 

the number of clinically ill chickens & mortality rates in distinct groups after being challenged with the 

NDV Kudu 113 strain were computed as a percentage of the beginning bird count. The data was 

examined using the Statistical Package for Social Sciences (SPSS) software, to find differences between 

the vaccinated groups, the F-test was used. 

 

Results  

   On the first day of the trial, the maternally-derived antibody (MDA) measurements revealed 

consistent mean antibody titers without any statistically significant variations [21],[22].  

  Table No.1 displays the volumetric standard rate of Newcastle antigen agglutination-

inhibiting antibodies in chick serum following the initial and subsequent vaccinations [23],[24].The 

results of the statistical study showed notable variations., as the groups were found to be significantly 

superior on the (C) group  (P 0.05)  6.3 1  ± 0.79 ,. 8. 13  ±  0.29 a after the first and second vaccination 

respectively while the control group E The lowest value by 3.01  ±  0.16    , 1.96  ±  0.18. In the Newcastle 

agglutination-inhibiting antibodies, the five groups were significantly superior after the second 

inoculation over the first inoculation [25],[26]. 

 

Table 2. ND agglutinin antibodies that inhibit volumetric agglutination. 

Group standard antibodies Log 10  (13            

days) 

standard antibodies Log 10  (23 days) 

 

 

A 5.89  ±  0.18 b 7.1    ±  0.34b 

B 5.82   ± 0.2 2b 6.4 5  ±  0.19c 

C 6.3 1  ± 0.79a* 8. 13  ±  0.29a* 

D 5.03   ±  0.8c 6.8 0  ± 0.99c 

E 3.01   ±  0.16d 1.96   ±  0.18d 
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Figure 1. ND agglutinin antibodies that inhibit volumetric agglutination. 

 

   Table No. 2 displays the normal volumetric rate of Newcastle antibodies in the experimental 

ELISA test for groups after the first and second vaccinations [27],[28]. The statistical analysis test results 

showed that vaccinated groups outperformed the control group after first and second vaccination, with 

a significant difference (P 0.05). It was also discovered that the five groups performed significantly 

better after the second immunization than they did after the first. Group C  recorded the highest value 

after the first and second vaccination, by  8.6 1 ± 0.44  , 9. 67  ±   0.22 respectively as for the fifth group, 

it recorded the highest value among the experimental groups 4.55   ±  0.0 5, 3.4  ±  0.19 [29],[30]. 

 

Table 3. ELISA volumetric ND antibody titer rate test. 

group standard antibodies Log 10  (13 

days) 

standard antibodies Log 10  (23 days) 

 

 

A 7.01   ±  0.2 7b 8.99  ±  0.19 b 

B 6.9 2 ± 0.2 2 c 7.8 5  ±  0.15c 

C 8.6 1 ± 0.44a* 9. 67  ±   0.22a * 

D 6.78  ±  0.56 c 7.55  ± 0.45 c 

E 4.55   ±  0.0 5d 3.4  ±  0.19 d 

 

0

1

2

3

4

5

6

7

8

9

A B C D E

13  days 23 days



 
Hamzah D. J. et. al. /Biojournal Vol 3 (9), September 

  

 

American Journal of Biomedicine and Pharmacy | 140  
 

 
Figure 2. ELISA volumetric ND antibody titer rate test. 

 

   Table No. 3 shows the infection rate among the experiment groups, as the results show that 

there is a clear significant difference between the experiment groups. The fifth group E recorded the 

highest infection rate, 25/25, while the third group recorded the lowest infection rate, 1/25. The clinical 

signs appeared to vary in the form and severity of the infection , from mild to severe [31,[32]  . The 

control group E recorded the most severe infection, while the third group C recorded very mild 

symptoms that gradually disappeared. As for the percentage of deaths, it was found that the highest 

percentage of deaths was recorded by the fifth group, at 15/25, while the first and third groups recorded 

the lowest percentage, at 0/25. 

 

Table 4. shows the percentage of infection, clinical signs and Mortality rate among the 

experiment  groups. 

Group Infection 

Rate 

Clinical sings Mortality 

rate 

A 3/25d coughing and sneezing, ruffled feathers, listlessness, 1/25d 

B 5/25c coughing and sneezing, ruffled feathers, listlessness . 2/25c 

C 1/25e ruffled feathers, listlessness 0/25e 

D 7/25b coughing and sneezing, rales, ruffled feathers, listlessness 

,decrease  appetite 

 

4/25b 

E 25/25a 20/25 coughing and sneezing, rales, ruffled feathers, 

listlessness ,loss appetite 

5/25 leg paralysis 

15/25 diarrhea 

3/25  swollen head 

4/25 torticollis 

 

15/25a 

 

Discussion  

   Birds are frequently protected against ND through vaccination. As a result, immunization 

success is dictated by the vaccine kind, effectiveness, and schedule. Furthermore, the antigenicity of the 

vaccine virus, the virulence of the field virus, the vaccination procedure, and the age of the birds must 
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all be taken into account. In Iraq, the most common vaccines used to protect hens from ND are 

lentogenic and mesogenic live. Aside from these, B1, LaSota, VG/GA, clone-30 and inactivated vaccines 

are also imported this is confirmed from many researchers such as [33],[34].  

   Many researchers in this field have found a significant increase in the level of antibodies to 

the Newcastle virus after several vaccinations, in which the second and third vaccinations are higher 

than the first vaccination [35]. 

   In this study, we used two important immunological tests to detect antibodies to the 

Newcastle disease virus, which are the hem agglutination test and the immunological ELISA test, which 

is considered a sensitive test for these immune antibodies. As for the agglutination test, it is an 

acceptable test and is within reach, despite the opinions of some researchers in this field that it gives 

inaccurate results  

   The increase mean NDV Ab titers 9 days of age was caused by the first active dose of the 

immunization given day one. There was a clear difference in Ab levels between the vaccinated. The 

immunogenicity differs when VG/GA , HB1, Clone-30 , F1 vaccinations are used as primers. This is in 

contrast to, who found no discernible change between the ND vaccination's F-strain, B1, and LaSota 

strains. Low Ab titers during the challenge period may be the cause of the increase in HI titer for birds 

in vaccinated groups after the challenge. the group C birds may have benefited from the introduction 

of the virulent ND virus. This outcome was congruent with the findings who showed an increase in HI 

titers in hens following challenge with (NDV kudu 113 strain). As a result, it is evident that birds 

infected with virulent ND viruses may respond by decreasing or raising Ab titers, depending on their 

immune condition. Following first immunization, the (VG/GA strain) strain had the strongest humoral 

immune response of any vaccine tested, while the Lasota strain produced substantial antibodies to the 

Newcastle disease virus. This conclusion is consistent with discovery that the LaSota strain produced 

more Ab after immunization. The Komarov strain has protected against clinical disease and ND 

mortality, with a very evident significant difference when given as a second vaccine following the first 

vaccination with the VG/GA strain, the F, B1, and La Sota of ND were shown to be identical hens 

vaccinated with Hitchner B1 and Clone-30 . 

   however, showed a greater HI titre than those vaccinated with F-Strain in terms of Ab 

production. Consistent with the researchers' findings, the third group vaccinated with the Lasota and 

Komarov strain vaccine seemed to have a definite moral superiority over the other three vaccinated 

groups, and the infection and mortality rates in vaccinated chicks seemed to be significantly lower than 

in unvaccinated chicks.In line with earlier studies by, who found that the VG/GA strain produced 

stronger immunity than B1, Avinew® (VG/GA strain) had the highest HI titres. It also confirms the 

results of that birds vaccinated with Avinew® (VG/GA strain) had higher mean HI titres than chickens 

vaccinated with BCRDV (F-strain).This is in line with.  

   Each of the three lentogenic vaccines prevented infection with the pathogenic NDV kudu 113 

strain and had a satisfactory priming effect. Compared to chickens immunized with the F-strain, those 

inoculated with Hitchner B1 and Clone-30 primers exhibited a stronger immune response and 

demonstrated clinical resistance to the disease. Aliyu, 2016. Consistent with earlier studies, the Lasota 

strain offered noticeably better protection than the B1 vaccines Three immunoglobulin are produced as 

a result of humoral immunity being boosted by vaccination against NDV. IgG, IgA, and IgM. 

Antibodies develop in chicken upper respiratory tract and intestinal tract secretions around the same 

time that humoral antibodies are found; in the upper respiratory tract, immunoglobulins appear to be 

mostly lgA with some IgG. IgA is an important protective antibody found mostly in the mucous 

secretions of the eyes, gut, and respiratory tract, giving local protection to these tissues. Live vaccine 

strains are the first immunological response to NDV infection and can be detected as soon as two to 

three days after infection. This appears to account for the early protection against challenge observed 

in vaccinated birds before a strong antibody response develops. Clinical symptoms, and mortality rates 

were consistent with previous reports by numerous researchers such as.    
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Conclusions 

   Use two doses of the vaccine attenuated by spray ,drinking water and mesogenic virulent 

vaccines by injection has offered reasonable protection, although to variable degrees, as vaccine (Lasota 

strain , Avinew® (VG/GA strain, Volvac Komarov®) provided most immunity against the challenge of 

infection with virulent NDV kudu 113 strain. Additionally, the vaccine using mesogenic strain 

Komarov® preceded by live vaccine produced considerable effect .We recommend continued research 

to identify the best effective vaccines for preventing illness spread. 

 

Acknowledgments  

  We would like to express my thanks and gratitude to everyone who lent me a helping hand 

in completing this study. 

 

Conflict of interest  

The authors affirm that they have no competing interests. 

 

 

REFERENCES 

[1] J. C. Dortmans, B. P. Peeters, and G. Koch, “Newcastle disease virus outbreaks: Vaccine mismatch 

or inadequate application?” Veterinary Microbiology, vol. 160, pp. 17–22, 2012, doi: 

10.1016/j.vetmic.2012.05.003. 

[2] A. Ashraf and M. S. Shah, “Newcastle disease: Present status and future challenges for developing 

countries,” African Journal of Microbiology Research, vol. 8, no. 5, pp. 411–416, 2014, doi: 

10.5897/AJMR2013.6540. 

[3] A. M. Q. King, M. J. Adams, E. B. Carstens, and E. J. Lefkowitz, Eds., Virus Taxonomy: 

Classification and Nomenclature of Viruses: Ninth Report of the International Committee on 

Taxonomy of Viruses. San Diego, CA, USA: Elsevier, 2012. 

[4] R. A. Lamb and G. D. Parks, “Paramyxoviridae,” in Fields Virology, 6th ed., D. M. Knipe and P. 

M. Howley, Eds. Philadelphia, PA, USA: Lippincott Williams & Wilkins, 2013, pp. 957–995. 

[5] P. J. Miller, C. L. Afonso, J. E. Attrache, K. M. Dorsey, S. C. Courtney, Z. Guo, and D. R. Kapczynski, 

“Effects of Newcastle disease virus vaccine antibodies on the shedding and transmission of 

challenge viruses,” Developmental & Comparative Immunology, vol. 41, pp. 505–513, 2013, doi: 

10.1016/j.dci.2013.06.007. 

[6] M. A. Al-Habeeb, M. H. A. Mohamed, and S. Sharawi, “Detection and characterization of 

Newcastle disease virus in clinical samples using real-time RT-PCR and melting curve analysis 

based on matrix and fusion genes amplification,” Veterinary World, vol. 6, no. 5, pp. 239–243, 

2013, doi: 10.5455/vetworld.2013.239-243. 

[7] A. Ashraf and M. S. Shah, “Newcastle disease: Present status and future challenges for developing 

countries,” African Journal of Microbiology Research, vol. 8, no. 5, pp. 411–416, 2014, doi: 

10.5897/AJMR2013.6540. 

[8] D. J. Alexander and D. A. Senne, “Newcastle disease, other avian paramyxoviruses, and 

pneumovirus infections,” in Diseases of Poultry, 12th ed., Y. M. Saif, A. M. Fadly, J. R. Glisson, L. 

R. McDougald, L. K. Nolan, and D. E. Swayne, Eds. Ames, IA, USA: Iowa State University Press, 

2008, pp. 75–116. 

[9] L. Saidu, P. A. Abdu, and L. B. Tekdek, “Newcastle disease antibodies in parent stock, yolk and 

chicks,” Journal of Animal and Veterinary Advances, vol. 5, no. 6, pp. 503–506, 2006. 

[10] M. Z. Shabbir et al., “Genetic diversity of Newcastle disease virus in Pakistan: A countrywide 

perspective,” Virology Journal, vol. 10, 2013. 

[11] E. C. Okwor and D. C. Eze, “Newcastle disease in layers: Preliminary studies on the stress 



 
Hamzah D. J. et. al. /Biojournal Vol 3 (9), September 

  

 

American Journal of Biomedicine and Pharmacy | 143  
 

associated with onset of lay and initiation of clinical disease,” African Journal of Microbiology 

Research, vol. 7, no. 11, pp. 960–965, 2013, doi: 10.5897/AJMR12.1122. 

[12] H. Mazengia, “Review on major viral diseases of chickens reported in Ethiopia,” Journal of 

Infectious Diseases and Immunity, vol. 4, no. 1, pp. 1–9, 2012. 

[13] D. R. Kapczynski, G. N. Mark, and J. K. Daniel, “Susceptibility and protection of naive and 

vaccinated racing pigeons (Columba livia) against exotic Newcastle disease virus from the 

California 2002–2003 outbreak,” Avian Diseases, vol. 50, pp. 336–341, 2006. 

[14] D. G. Bwala, S. Clift, N. M. Duncan, S. P. Bisschop, and F. F. Oludayo, “Determination of the 

distribution of lentogenic vaccine and virulent Newcastle disease virus antigen in the oviduct of 

SPF and commercial hens using immunohistochemistry,” Research in Veterinary Science, vol. 93, 

no. 1, pp. 520–528, 2012. 

[15] I. Cornax, P. J. Miller, and C. L. Afonso, “Characterization of live LaSota vaccine strain-induced 

protection in chickens upon early challenge with a virulent Newcastle disease virus of 

heterologous genotype,” Avian Diseases, vol. 56, pp. 464–470, 2012. 

[16] P. J. Miller, C. Estevez, Q. Yu, D. C. Suarez, and D. J. King, “Comparison of viral shedding 

following vaccination with inactivated and live Newcastle disease vaccine formulated with wild-

type and recombinant viruses,” Avian Diseases, vol. 53, pp. 39–49, 2009. 

[17] M. Nishizawa, A. C. Paulillo, L. S. Nakachi, A. D. Nunes, J. M. Campioni, and J. L. Doretto, 

“Newcastle disease in white Peking ducks: Response to experimental vaccination and challenge,” 

Revista Brasileira de Ciência Avícola, vol. 9, pp. 200–207, 2007. 

[18] A. O. Carrasco, M. C. Seki, J. L. Benevenute, P. Ikeda, and A. A. Pinto, “Experimental infection 

with Brazilian Newcastle disease virus strain in pigeons and chickens,” Brazilian Journal of 

Microbiology, vol. 13, no. 1, pp. 231–242, 2016. 

[19] E. C. Okwor and D. C. Eze, “Comparative studies on the effects of LaSota and Komarov vaccine 

antibodies on organ distribution, persistence and shedding of Kudu 113 virus in chickens,” 

Journal of Animal and Plant Sciences, vol. 26, no. 5, pp. 1226–1235, 2016. 

[20] A. D. El-Yuguda, S. S. Baba, U. I. Ibrahim, and F. Brisibe, “Newcastle disease and infectious bursal 

disease among village chickens in Borno State, Nigeria,” International Network for Family 

Poultry Development, FAO Publication, vol. 8, pp. 16–23, 2009. 

[21] World Organisation for Animal Health (OIE), “Newcastle disease,” in Manual of Standards for 

Diagnostic Tests and Vaccines, ch. 2.3.14, 2012. 

[22] V. Gowthaman et al., “Infectious laryngotracheitis: Etiology, epidemiology, pathobiology, and 

advances in diagnosis and control—A comprehensive review,” Veterinary Quarterly, vol. 40, no. 

1, pp. 140–161, 2020, doi: 10.1080/01652176.2020.1759845. 

[23] A. Barua, M. M. Amin, S. Islam, S. Chowdhury, M. S. I. Khan, and M. A. Asgar, “Evaluation of 

antibody production against Newcastle disease virus after immunization with different vaccines 

in Fayoumi chicks,” Bangladesh Journal of Microbiology, vol. 25, no. 1, pp. 31–35, 2008. 

[24] Q. Wang, Q. Zhou, J. Shen, J. Yao, and X. Yang, “Effect of different doses of Newcastle disease 

vaccine immunization on growth performance, plasma variables and immune response of 

broilers,” Journal of Animal Science and Biotechnology, vol. 6, Art. no. 20, 2015, doi: 

10.1186/s40104-015-0019-y. 

[25] K. Sakai, K. Yada, G. Sakabe, O. Tani, K. Miyaji, M. Nakamura, and K. Takehara, “Serological 

and virological studies of Newcastle disease and avian influenza in slaughter-age ostriches 

(Struthio camelus) in Japan,” Journal of Veterinary Medical Science, vol. 68, pp. 491–494, 2006. 

[26] R. J. Silva, A. A. Pinto, and A. O. T. Carrasco, “The use of homologous and heterologous antigens 

in hemagglutination-inhibition (HI) test for the detection of antibodies against Newcastle disease 

virus in vaccinated and experimentally infected pigeons (Columba livia),” Virus Reviews & 

Research, vol. 15, no. 1, 2010, doi: 10.17525/vrr.v15i1.41. 



 
Hamzah D. J. et. al. /Biojournal Vol 3 (9), September 

  

 

American Journal of Biomedicine and Pharmacy | 144  
 

[27] H. B. Aliyu, L. Sa’idu, P. A. Abdu, and S. B. Oladele, “Humoral immune response of chickens 

following vaccination with different Newcastle disease vaccines,” Nigerian Veterinary Journal, 

vol. 37, no. 2, pp. 102–108, 2016. 

[28] L. Sa’idu, M. Bisalla, and B. Moumini, “Response of local breeds of chicken to challenge with 

Newcastle disease virus (Kudu 113 strain),” Journal of Animal and Veterinary Advances, vol. 5, 

no. 11, pp. 975–979, 2006. 

[29] A. L. Ibrahim, M. C. Lai, and I. Aini, “Spray vaccination with an improved F Newcastle disease 

vaccine: A comparison of efficacy with the B1 and LaSota vaccines,” British Veterinary Journal, 

vol. 139, pp. 213–219, 1983. 

[30] C. W. Beard, P. Villegas, and J. R. Glisson, “Comparative efficacy of the B-1 and VG/GA vaccine 

strains against velogenic viscerotropic Newcastle disease virus in chickens,” Avian Diseases, vol. 

37, pp. 222–225, 1993. 

[31] M. S. Mahmud, “Comparative effectiveness of Avinew® (VG/GA strain) and BCRDV (F strain) 

vaccinations in broiler chicks,” M.S. thesis, Dept. Microbiology and Hygiene, Bangladesh 

Agricultural University, Mymensingh, Bangladesh, 2006. 

[32] Khanam, M. M. Rahman, M. Fakhruzzaman, and N. A. Rumi, “Determination of efficacy of 

different Newcastle disease vaccine used in broiler chickens,” Asian-Australasian Journal of 

Bioscience and Biotechnology, vol. 3, no. 1, pp. 52–58, 2018. 

[33] S. Chimeno Zoth, E. Gomez, E. Carrillo, and A. Berinstein, “Locally produced mucosal IgG in 

chickens immunized with conventional vaccines for Newcastle disease virus,” Brazilian Journal 

of Medical and Biological Research, vol. 41, pp. 318–323, 2008. 

[34] D. L. Reynolds and A. D. Maraqa, “Protective immunity against Newcastle disease: The role of 

cell-mediated immunity,” Avian Diseases, vol. 44, pp. 145–154, 2000. 

[35] L. Timms and D. J. Alexander, “Cell-mediated immune response of chickens to Newcastle 

disease vaccines,” Avian Pathology, vol. 6, no. 1, pp. 51–59, 1977, doi: 10.1080/03079457708418212. 


