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ABSTRACT
In this study, the influence of different strains of Newcastle disease virus (NDV) (LaSota,

Clone 30 and Hitchner B "HB1") was evaluated as homologous and heterologous antigens in the
haemagglutination inhibition assay HI for the measurement of antibody titre after vaccination of
chickens with different inactivated NDV strains., The mean value of HI test revealed that the use of
LaSota strain as an antigen in HI assay after vaccination with inactivated LaSota vaccine gave
significantly higher titre than Hitchner Bl or Clone 30 when used as antigen in HI assay. The
result after vaccination with Clone 30 revealed that HI titres were significantly higher when Clone
30 was used as an antigen in HI assay in comparison to LaSota or HB1 when used as antigens in
HI assay. In case of vaccination with Ulster strain the HI titres were higher when LaSota was used
as antigen in comparison to Clone 30 on HB1 as an antigen in HI assay. It was found that
vaccination with HB1 vaccine gave higher HI titre in HI assay on using HB1 as an antigen. The
results of this study indicate that the NDV strains used in HI assay can have a considerable
influence on the antibody titres that are detected, where the homologous antigens in HI assay
revealed significantly higher titres comparing with those obtained by heterologous antigens.

INTRODUCTION

Potency of inactivated Newcastle disease

neutralizing antibodies. This variability results
in differences between the immunogenicity

virus (NDV) vaccines can be determined by
measuring the protective dose 50% (PDsg)
after administration of a number of different
volumes of the vaccines. The measurement of
serum antibody titres to determine the potency
of inactivated ND wvaccines is a reliable
alternative to the measurement of PDsy of
these vaccines (1).

According to the European Pharmacopoeia,
1/50 dose of inactivated NDV vaccines should
induce a mean serum titre of 4 (logy) as
measured by HI assay (2).

However, no NDV strain is prescribed that
should be used in HI assay, although
differences in NDV strains have been well
documented NDV strains can offer in the
preferential site of replication (3) and their
ability to cause haemagglutination and
haemolysis of erythrocytes (4). Sequence
variability was demonstrated for both the
fusion gene (5) and the haemagglutinin-
neuraminidase gene (6). These two genes
encode the proteins that are recognized by

and antigenicity of strains, which is illustrated
by the results of vaccination experiment (7)
when determined antibody levels after
vaccination. The question remains whether the
virus strain used as antigen in the HI assay
affects the antibody titres that are measured.
So, this study was planned to determine the
preferable strain used in HI assay.

MATERIAL AND METHODS
Newcastle disease virus (NDV) vaccines

The lentogenic strains of NDV (LaSota
strain, Hitchner B1 "HB1", Ulster strain and
Clone; derived LaSota) were purchased from
local agency, Cairo, Egypt. They were used for
vaccination of chickens at 21 days of age.

Newcastle disease vaccines

Newcastle vaccines from the following
strain were used:

* The LaSota strain was cbtained from Neuva
Co. with HA 2'° and titre 107 EIDs¢/ml.
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* Clone strain was obtained from IZO Co.
with HA 2° and titre 10 EIDso/m).

* HB1 strain was obtained from Neuva Co.
with HA 2'° and titre 107 EIDsp/ml.

* Ulster strain was obtained from Neuva Co.
with HA2® titre 107 EIDsqg/ml

Experimental birds

One day old chicks were obtained from
Poultry Production Company, Egypt. They
were floored reared, fed on commercial
balanced poultry ration, and kept under good
hygienic conditions. For each batch a group of
birds (50 chickens each) was used. Each group
of birds was coded according to the type of
vaccine used (Lasota, Cloneyy , HB; and
ulster). Birds were vaccinated at 21 days old ,
and ten blood samples were obtained 3 weeks
post vaccination from each group to determine
HI test (8) .

Statistical analysis

Data obtained were statistically analyzed
using analysis of variance (ANOVA) and
comparing between groups were performed
using least significant difference (LSD) at P <
0.05 (9) and computerized using SPSS.

RESULTS AND DISCUSSION

The occurrence of antigenic differences
between Newcastle disease virus (NDV)
strains has been demonstrated with the use of
monoclonal  antibodies  (10-12).  Most
antibodies against the HN glycoprotein of
NDV block agglutination of the virus and
attachment to target cells.

It is generally accepted that conventional
serology can not discriminate between
different NDV strains or isolates (13),
although some antigenic differences have been
reported in early studies employing
neutralization tests (74). When a quantitative
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measurement has to be performed to determine
antibody levels after vaccination, we discuss
the effect of antigen used in HI assay on the
antibody titres that are measured.

In Table 1, HI titres obtained using LaSota
antigen were significantly higher than titres
obtained using either Hitchner Bl or clone
derived LaSota antigens, where HI titres
reached 7.06 log2 in case of LaSota antigen. In
case of clone 30 and HBI1 antigens HI titres
were 6.606 log2 and 5.66 log2 respectively,
The potency of inactivated vaccines containing
LaSota will be significantly overestimated
when LaSota is used in the HI assay (15).

Table 2 showed significant higher titres
obtained after clone vaccination as measured
in a HI assay using Clone antigen than LaSota
or HB1 antigens where the mean HI were 7.02
log2 in case of Clone antigen, while in case of
LaSota antigen and HB1 antigens reached 6.77
logs and 5.75 Log,, respectively. On contrary
it has been showed previously that after clone
30 vaccination the resulting HI titres were
significantly higher when LaSota antigen was
used (15).

Table 3 revealed that higher HI titres
after Ulster vaccination when clone 30 antigen
used where mean HI titre was 6.3 log2, while
in case of LaSota and HB1 antigens the mean
HI titres were 4.53 log2 and 49 log2,
respectively.

From above mentioned results, it could be
concluded that the implications, the influence
of NDV strain in HI assay on the antibody
titres that are measured are evident, where the
obtained results demonstrated the importance
of the wuse differences between the
immunogenicity and antigenicity of NDV
strains and spot the light on the importance of
the use homologous antigens in HI assay to
obtained accurate results .
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Table 1. The mean of NDV haemagglutination inhibition titre (HI) in sera of chickens
vaccinated with inactivated NDV LaSota strain using different antigens

Batch No.

Haemaggl_utinatioﬁ Inhibition (HI) titre (Log, / m})

LaSota antigen HB1 antigen Clone antigen
1 6.3 6.5 6.2
2 5.6 6.7 5.1
3 7.7 7.6 6.8
4 7.5 6.8 6.0
5 7.7 6.8 6.3
6 7.5 6.8 5.0
7 6.8 5.7 3.8
8 6.6 6.2 4]
9 6.2 53 2.3
10 6.4 5.9 5.3
11 7.4 6.8 6.3
12 7.6 7.6 7.0
13 7.7 7.6 6.8
14 6.8 5.5 5.2
15 8.0 7.8 6.2
Mean 7.06 6.606 5.66

Table 2. The mean of NDV haemagglutination inhibition titre (HI) in sera of chickens
vaccinated with imactivated NDV Clone LaSota derived strain using different

antigens
Batch No. Haemagglutination Inhibition (HI) titre (Log; / ml)
LaSota antigen Clone antigen HB1 antigen

i 6.0 6.3 5.1
2 52 5.8 3.7
3 6.7 7.2 5.7
4 6.5 7.5 52
5 6.2 7.8 5.5
6 7.0 6.3 5.3
7 6.8 6.7 5.2
8 7.7 7.9 6.9
9 7.2 7.6 6.6
10 6.9 7.0 6.3
11 7.8 5.5 6.7
12 7.5 6.8 6.0
13 6.2 7.5 5.7
14 6.8 7.0 6.4
15 6.8 7.0 5.5
16 7.2 7.8 5.8
17 6.6 7.6 6.2

Mean 6.77 7.02 5.75
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Table 3. The mean of NDV haemagglutination inhibition titre (HI) in sera of chickens
vaccinated with ulster and HB, inactivated NDV strains using different antigens

Batch No Type of Haemagglutination Inhibition (HI) titre (Log, / ml)
) vaccine HB1 antigen Clone antigen LaSota antigen

1 Ulster 3.5 3.8 5.7

2 Ulster 5.0 5.3 ‘6.5

3 Ulster 5.1 5.6 6.7

Mean 4.53 49 6.3

4 HB1 6.4 4.9 5.1

5 HB1 7.1 6.3 6.4

Mean 6.75 5.6 5.75
8
7
6
E 5
= 4
T3
2
1
0

Clore Ulster
NDYV strains
0 LaSota antigen @ HB1 antigen B Clone am:igenl

Fig. 1. The mean of NDV haemaggulation inhibition titre (HI) in sera of chicken vaccinated
with inactivated NDV strains using different antigens

REFERENCES of Europe, Strasbourg, France, Monograph,
0870.

3.Russell P H (1994): Newcastle disease
virus vaccines: differences between: line C

1. Goddard R D , Nicholas RA J and Luff P
R (1988): Serology based potency test for
inactivated Newecastle disease vaccine.

. ] N and line 151 chickens with respect to virus
Vaccine, 6: 530-532. replication and IgA responses in the gut and
2.Furopean Pharmacopoeia (1997): harderian gland. Vet. Immunol.

Published by the European Department for Immunopathol., 142: 357-365.
the Quality of Medicines within the Council



Zag. Vet. J.

4.Coucerio E 8§ , Couceiro J N and Cabral M
C (1995): Haemagglutination and fusogenic
activities of Newcastle disease virus:
studies on receptor binding specificity and
pH-induced  conformational  changes.
Memorial Institute Oswaldo Cruz, 90: 515-
520.

5.Sakaguchi T , Toyoda T , Gotoch B ,
Inocencio NM , Kuma K , Miyata T And
Nagoi Y (1989): Newcastle disease virus
evolution. 1. Multiple lineages defined by
sequence variability of the haemagglutinin
neuraminidase gene. Virology, 169: 260-
272,

6.Iorio R M , Syddall R J , Sheehan J P ,
Bratt M A , Glickman R L and Riel A M

(1991): Neutralization map of the
haemagglutinin-neuraminidase glycoprotein
of Newcastle disease virus domains

recognized by monoclonal antibodies that
prevent receptor recognization. J. Virol.,
65: 4999-5006.

7. Westbury H A (1984): Comparison of the
immunogenicity of Newcastle disease virus
strain V4, Bl and LaSota in chickens. 1.
Tests in susceptible chickens. Aust. Vet. J.,
61: 5-9.

8. Beard C W (1989): Serological procedures
in laboratory manual for the isolation and
identification of avian pathogens. Published

by the American Association of Avian
Pathologists. 3™ Ed., pp. 192-200.

9. Petric A and Watson P (1999): Statistics
for Veterinary and Animal Science. 1% Ed.,

182

pp. 90-99, The Blackwell Science LTD,
United Kingdom.

10.Avery R J and Niven J (1979): Use of
antibodies to purified Newcastle disease
virus glycoproteins for strain comparisons
and characteristics. Infection and Immunity,
26: 795-801.

11.Nishikawa K , Isomura S , Suzuki S ,
Watanabe E , Hamaguchi M , Yoshida T
and Nagai Y (1983): Monoclonal
antibodies to the HN glycoprotein of
Newcastle disease virus. Biological
characterization and use for strain
comparisons. Virology, 130: 318-330.

I12.Russell P H and Alexander D J (1983):
Antigenic variation of Newcastle disease
virus strains detected by monoclonal
antibodies. Archives of Virology, 75: 243-
253.

13.Alexander D J (1995): Newcastle disease
in countries of the European Union. Avian
Pathol., 24: 3-10.

14.Pennington T H (978): Antigenic
differences between straing of Newcastle
disease. Virus Arch. Virol., 56: 345-351.

I15.Mass RA, Oei H L, Kenper S, Koch G
and Visser L (1998): The use of
homologous virus in the haemagglutination
inhibition assay after vaccination with
Newcastle disease virus strain LaSota or
Clone 30 leads to an over estimation of
protective serum antibody titres. Avian
Pathol., 27: 625-631.



Ekram and Hala 183
woadl padlal)

dadlall L lial) sluglth (bl 8 JeolS gl (i pa (g g yald Adbidalf g ABad) il adl abadiil yil
Ad JulS il 2 e Cilalil Cilidey Cpaaall Zladll Jlaal (B (s gaalt o UL

usuihum **tdwz\.nﬂa.nebs!*
5atal - Lpiall — Ay plaall 4y el ol pmaiondll e 351 (5 3S pall Janalt *
3 alal — Aoubiell — 4 slasl) ClalEl) 5 Jlaal G gay agaa **

o G (e Gl il g g o e Ailisall il yindf alaiiad 5308 2@ Al jall 02a 8 o3
Gl Al < jialy prlaall Cpean’ die Audlate pe ol dudlaie b mlS Yoo jatia S Y o4l
Ao liall slan 3 (5 el (5 simnall Ll die @l g (5 aall N aile LSRN 8 dafiall JualS pyilf

o o el Calael Jilaa CpaiilS (U D) JulS uill 3 jie aladind of a0l Cana of 6
ot SliagdilS VYo yilia (Ve e €5 e r‘m‘dh‘)&t‘ﬂlﬁjzﬂﬁml ?Ln_;m‘_s_)le.di (5 _sauall
Aafall G gD #EL eanal mlaall 6 dliLes

Vo oalsS alaaid e ol cls Lo lial sbua¥t of Yo 55158 76l faadl) vie off aa 5 LS
Colia S 1 pnad ol VYo A ahadiluly 45 jlie Cpanill day (5 seall DG aile jladd A CpaiilS
LAY 6 Al e

ahaatud vie ol Lo lid) sluadl (5 lmall (5 giwal (S 388 | jiull 2l rlaall Guass geld
CpaaiilS U S

CanilS VYoo pidia aladtud off Slil casia of a8 Yoo Hidia lEl eanal zlaall duuilly
5 gedlt 0 3N Al Lt b el Joadl e

O adle ol sa die i IS JulS guill Aabiadl el el aladiod of Ll (S (Baw Lea g
Loilaiall ol yiall alaaid of Cuya Zpe Ll aluad (5 jbaall (5 giuall (ul sie gecal 5 4205 g (5 gl
Auilade sl Jialls 45 e 5 et (o 30 aibe HLERY el o) die @il Jlof Caa





