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Studies on maternal antibodies to avian influenza HIN2 vaccine
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Broiler breeder Lohmann chickens aged 39 weeks received 3 doses each 0.2 ml of the
inactivated oil emulsion 4J- HON2 vaccine, at the 2*%, 7™ and 15™ weeks of age by subcuianeous
injection. The individual HI values of the tested samples were homogenous as their SD values were
lower. All breeder and progeny sera were positive (100~ 66.7%) at weeks 40- 46 weeks of age.
Correlation between parents and progeny HI antibody levels was 0.95. Progeny/Parents HI
antibodies percentage were ranged from 54.9 to 65.2%. Correlation between parents and progeny
ELISA and HI antibody levels were 0.91 and 0.60- 0.65; respectively. The detected HI antibody
titres at the 3™ day of age were slightly increased than that of the 1" day titres followed by gradual
decrease to be apparently megative at the 12 -21* day of age in comparison to the original levels.
The tested groups for Antibodies to H9 by ELISA test were still detected to 21- 27 days of age of
progeny. The half-life time of maternal antibodies expressed as loss of one HI log ; between groups
was ranged from 3.3- 7.2 days; with average 5.1- 5.6 days. Half life time by ELISA titre was in
average of 8.9 days. Correlations between Hl and ELISA ranged from 0.83-0.94. We concluded
that both HI and ELISA tests are of the same value in detection of Al antibodies and first
vaccination of broiler chicks with maternal antibodies against AI HOIN2 must be done after the 6™

day of age.

Avian influenza (AI) viruses are varied in
pathogenicity from highly pathogenic avian
influenza (HPAI) to low pathogenic avian
influenza viruses (LPAI). infections of chicken
and turkey with the HPAI accompanied by
severe respiratory problems and mortalities up to
100% in a short time (Alexander, 1995). LPAI
virus infection results in mild. respiratory signs
and losses in egg production, sometimes with
slightly elevated mortality up to 65% especially
in HON2 subtype (Nilli and Asasi, 2002; Saif, ef
al., 2003; OIE, 2004). Severe disease may be
seen where influenza virus infection is associated
with other organisms or environmental
conditions (Banks ef al., 2000). '

Control of Al, as a notifiable disease was
imposed by (CEC, 1992). Article 5 of the
counci! stated that once the presence of Al has
been officially confirmed all poultry on the
holding shall without delay be killed on the spot
and in a way which minimizes the risk of
spreading the disease. Inactivated monovalent
and polyvalent virus adjuvant vaccines are
capable of inducing antibody and providing
protection against mortality, morbidity and
decline in egg production, but did not protected
the birds against infection (Alexander, 1995; Saif
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et al., 2003; Mayahil er al, 2004). After an

outbreak occurs and the virus subtype is
identified, vaccination may be a usetul tool as
protection is a virus subtype specific (Saurez and
Schultz-Cherry, 2000; Esterday et al., 2003). No
debate has been made that inactivated vaccines
have a role in the contro! of non H3 and H7AL
while the most important advantage of vaccine
usage is the reduction of virus shedding with a
factor 10°, that reduce the risk of disease
spreading. In case, vaccination is used a DIVA
(Differentiating between infected and vaccinated

animals) system should be used (Swayne and

Mickle, 1997).

Many authors reported that inactivated virus
adjuvant vaccines are recommended in breeder
flocks to achieve active immunization of dams
and passive (maternal) antibodies to the newly
hatched chicks. In the neonate chick the immune
system is not yet fully developed, which makes
the chick relatively vulnerable. The degree of
this depends on the immune system kinetics and.
interactions, and on the genetic aptitudes for the
immune system (Pinard-Van der Laan and

" Monvoisin, 2000). AIV maternal antibody levels

of the newly hatched geese declined regularly at
1 HI titre unit every 4 days (Zhang e af, 2005)
and potential antibody transmission declines
with age (Wyeth and Cullen, 1978).
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An evolutionary attempt to compensate for
the immaturity is expressed in a maternal
immunity (MI)} component consisting of
antibody (AB) absorbed from the egg and
provided by the dam in a proportionate manner.
The advantages of Ml are that it provides early

-age protection against pathogens, and that it

prevents unfavorable development of tolerance
to pathogens (Klipper ef al, 2004). Effects are
however controversial, as it can also hinder
stimulus and activation of the chick’s own
.immune system (the innate and the acquired
~immunity) (Chu and Rizk, 1975; Tizard, 2000,
,_Jeunsscn et al, 2000; Klipper er al, 2004)).
External stimulus is vital for development of
“this, and a critical stage eventuates when
maternal protection fades (2-4 weeks of age
depending on the initial amount of maternal AB
in the chick) (Kaleta ef al., 1977). MI therefore
influences the phenotypic expression, and
thereby genetic evaluation of Al. Therefore, the
suitable time for vaccination of chickens with
maternal antibodies in the broiler flock was at 7-
14 days of age and at 14-21 days of age for the
layer fiock (Kaiidari ef @f., 2002 and Mayahil ef
al., 2004). It was also found that an average
protective HI antibody response (GMT > 128 for
H7 and > 256 for H9) was dependent upon the
type of AIV strain and level of HA titre used for
preparing the vaccine (Naeem and Baqi, 2004).
The aim of this study is to compare the level
of Al antibody in vaccinated breeders with
maternal antibody levels of their newly hatched
chicks v.ith detection of both the half-life and
declinie rate of the detected maternal antibody to
Al inactivated vaccine H9N2 as measured by HI
and ELISA tests. '
Materials and methods
Chickens. One house of Lohmann broiler
breeders containing 6472 chicken aged 39 weeks
were vaccinated with HIN2 wvaccine, Fifty
broiler Lokmann chicks from vaccinated Barents
were obtained from mixed hatching eggs of two
houses at 40, 42, 44, and 46 weeks of age. Half
of chicks (25 chicks) were sacrificed for serum
to detect maternal antibodies and other 25 chicks
were reared for detect decline of antibody of Al
HYN2 vaccine.
Avian Influenza vaccine. Avian Influenza oil
emulsion inactivated H9N2 vaccine for layer /
breeder, (Batch No. 107/07, produced by
Lohmann animaf health GmbH and Co. KG,
Germany) was used where vaccinal dose
contains at least: AIV-HIN2 10”* EIDs,.
Positive Al- HIN2 antiserum. A / Tky / Wise /
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1/66 H9N2  chicken  antiserum  for
AlTky/Wise/1/66 (HIN2) isolate was used as Hi
positive test control, the titer was 2° after

- reconstitution with sterile distilled water.

ELISA kits. Commercial AIV antibody test kits
was obtained commercially ({Synbiotics
Corporation, No. 96-6552 San Diego, CA.
92127, USA). ELISA test procedures were done
following the recomendations of the
manufacturer with the assistance of  full
automatic plate washer Model ELX800 and
ELISA Reader ( Bio-TeK, ELX-800-650).
AI-HI antigen. HI test inactivated AI-HSN2
antigen from homologous virus strain was
adjusted to contain 4 HAU just before use.
Hemagglutination (HA) and hemagglutination
inhibition (HT) tests, Both HA and H! tests were
carreied out following the recommendation of
OIE, (2004). Positive and negative controls were
run with each test. Washed 0.5% chicken RBCs
were preparaied in sterilized 0.1 M Phosphate
buffer saline PH 7.2 for Hl-test according to
(Anon, 1971; Kaleta and Siegmann, 1978 OIE,
2004), ,

Serum samples. Blood samples for serum were
collected from wing wvein, the collected blood
was allowed to coapgulate and centrifuged at
1500 rpm for 3 min., the separated sera were
collected in dry sterile tubes and stored at — 20
°C till use (Jain, 1986).

Experimental design,

Antibody level against HIN2 vaccine in sera
of breeder chickems and level of maternal
immunity in their progeny. One out of 6
Lohmann broiler breeder flocks aged 39 weeks
received 3 doses each 0.2 ml of the inactivated
oil emulsion HIN2 vaccine, at the 2*, 7" and
15® weeks of age by subcutaneous injection.
These flocks wete reared and fed balanced ration
accordin, ..F to breed manual. At the end of the
40™, 42™, 44™ and 46™ weeks of age; 25 random
biood samples for sera and hatching eggs were
collected and incubated separately for hatching.
Twenty fife chicks were sacrificed after hatch for
sera. Both breeder and chicks sera were
serologically tested using the HI antigen and

. ELISA for A1 H9N2. The obtained results are

shown in (Tables 1, 2 Fig. 1, 2).
Decay of maternal immunity to HON2 in

- commercial broiler chicks. A group of 50

Lohmann broiler chicks were collected from
mixed hatches of the previous 2 breeder flocks at
the 40™, 42™, 44™ and 46™ weeks of the breeders
under test. The chicks were reared separatcly;
fed on broiler ration ad libtum. Three days



AMER ET AL.,

interval 25 random blood samples were taken for
serum till 36 day of age. AIFH9N2 MAbs
evaluated serologically using both Hi and
ELISA tests. Results are shown in (Table 3,4,
Fig. 3.4).
Statistical analyses. The obtained results were
statistically analysed using methods of
{Weigend ef al., 1997) and Microsoft excel.
Results

Parent and maternal antibedies. Results in
(Table 1, Fig. 1, 2) clearly showing that
individual HI values of the tested samples were
homogenous as their SD values were lower and
decreased gradually with age. All breeder and
progeny sera were positive (100%) at weeks 40
and 44; while those of weeks 42 and 46 were
86.7 and 66.7%; respectively. Correlation
between parents and progeny HI antibody levels
was 0.95. Progeny /Parents HI antibodies were
ranged from 54.9 to 65.2%.

Maternal HI antibodies in breeder flock at
the 40 42" 44" and 46™ weeks of age were 9.

70 +0.59,7.07 £ 1.22, 747+ (.88 and 6.88 +

0.91 and in their 1- day old chicks were 533 +

0.48,447+ 192,487 + 0.35and 443 = 1.22°

; respectively.

ELISA antibody titres were 14364 + 9204,
14091 = 4740, 11117 £ 5154 and 9801 + 6546 in
age of 40™ | 42" 44" and 46™ weeks, and their
progeny titres were 11875 + 6930, 8494 3334,
4848 + 4102 and 4706 + 4673; respectively
(Table 2, Fig. 2). Correlation between parents
and progeny ELISA antibody levels was 0.91.

Correlation between the obtained titres by HI
and ELISA in parents was 0 60 and in progeny
was 0.65.

Decay of maternal immunity. The detected
HI antibody titres at the 3™ day of age were
slightly increased than titres of the 1™ day in
groups 1, 2 and 3 followed by gradual decrease
(Table 2, Fig. 3) to be apparently negative at the

12, 15"' 18™ and 21* day of age in groups 4, 2,
3 and L. The time of negative results was longer

in the highest maternal levels. The haif-life time

of HI maternal antibodies expressed as loss of 1
log 2 as measured from the 1 day and 3 days tiire
were 7.8 and 5.8 days in group 1, 5 and 4.5 days
in group 2, 7.2 and 6 days in group 3 as well as

33 and 4.4 -days in group 4; respectively;.

depending on the original level of calculation,
The average half life time of all groups were 5.6
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and 5.1 days for titres of | day and 3 days of age;
respectively. The tested groups for Antibodies to
H9 by ELISA test were still detected to 21 days
in groups'3 and 4 as well as 27 days of age in
group | (Fig 4). The half life time of ELISA titre
was in average of 8.9 days as il was caleulated
graphically (Fig. 4) as 9.5, 8.5, 10 and 7.5 to
decline from 13875 to 6937.5, 14091 to
7045.5, 4848 to 2424 and 4706 to 2353 in groups
1,2, 3 and 4;respectively. Correlations between
HI and ELISA are 0.94, 0.92, 0.92 and 0.83 in
groups 1, 2, 3 and 4; respectively.
Discussion

Brecder chickens were given oil adjuvant
vaccines in 3-4 weeks before start of egg
production to confer high maternal antibodies to
their progeny that lasted for the 17 3-4 weeks of
age, Our HI results in (table 1 Fig. 1, 2) showed
that individual values of the tested samples were
homogenous. This result indicates good and
accurate vaccination. The recorded means were
decreased gradually with increase in breeder’s
age. Similar results were reported by (Amer et
al., 2007, _

AR breeder and progeny sera were positive
(100%) at weeks 40 and 44; while those of
weeks 42 and 46 were 86.7 and 66.7%;
respectively. The result is in agreement with that
of (Wyeth and Cullen, 1978) who stated that
potential antibody transmission declines with
age. Correlation between parents and progeny .
Hl antibody levels was 0.95 and Progeny
/Parents HI antibodies were ranged from 54.9 to
65.2%. The overall correlation between Al H9
antibody by HI test in breeder and their progeny
was 0.60 and by ELISA test antibody was 0.65.
The results are better than those of (Saif er al,
2003) who stated that progeny serum titres to
IBD had were 60-80 % lowers than those in the
breeders. Gharaibeh ef al. (2008) found that the
antibody transfer percentages from hens to their
day-old chicks in meat-type chickens was 19.5
for avian influenza virus,

ELISA antibody titres were detected against

* H9 in both breeders and their progenies at 40,

42, 44™ and 46™  weeks with correlation
level of 0.91. The results were also detected by
(Zhou et al., 1998 ab) as the overall agreement
between ELISA and HI was 99.9% in chickens
and 96% in Emus. .

" The detected HI antibody titres at the 3™ day
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Fig. {1): H1 titres against ALHIN2 vaccine in broiler
breeder chickens and their one day old chicks.
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Fig. (2): ELISA titres against HIN2 in breeder
chickens and their day old chicks.
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of age were slightly increased than titres of the
1™ day in groups 1, 2"and 3. This result can be
explained by the transfer of IgG begins during
the 1st week of embryonation but occurs most
predominantly during the last 3 days before '
hatching (Kowalczyk ef al, 1985). The transfer
from the yolk continues after hatch. Peak levels
of maternal Ig G in the circulation of the newly
hatched chick are reached around 2-3 days of
age.

The detected MDAbs were gradual decrease
(Table 2, Fig. 3) to be apparently negative at the

12" 21™ day of age and the time of negative
" results was longer in the highest maternal levels.

The result is in agreement with that of (Sharma,
2003) who stated - that maternally derived
antibodies decline linearly in the recipient and
be-come undetectable after 2-5 weeks.

The half-life time of HI maternal antibodies
expressed as loss of 1 log 2 of all groups were
5.6 and 5.1 days for titres of 1 day and 3 days of
age; respectively; depending on its original level,
This result was reported also by (Kalidari ef o/,
2002} who stated that the rate and half life of

maternal bodies against avian influenza (Al) in
broiler and layer chicks using Mean log2 HI-
titres, The half life time of maternal antibodies in
the respective groups were 5.5, 4.5, and 11 days
with insignificant difference between flocks. -
Zhang et al. (2005) H5 AIV maternal antibody
levels of the newly hatched geese declined
regularly at 1 HI titre unit every 4 days and 6-9
days by ELISA for IBD in native Egyptian
breeds (Dahshan, 2006) while, the recorded half-
life of maternal antibodies to IBDV was between
3 and 5 days (Skeeles ef al,, 1979).

The tested groups for Antibodies to H9 by
ELISA iest were stifl detected to 21 days in
groups 3 and 4 as well as 27 days of age in group
1 (Fig. 4). The half life time of ELISA fitre was
in average of 8.9 days as it was calculated
graphically (Fig. 4). The correlations between HI
and ELISA are 0.94, 0.92, 0.92 and 0.83 in
groups 1, 2, 3 and 4; respectively.

The study pointed out that progeny from Al
vaccinated breeders showed high passive
immunity that can interfere with early
vaccination as stated by (Jeurissen ef al., 2000)
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Fig (4): AT -H2 ELISA titres in sera of chicks from vaccinated breeders and their
halflifc timc frooe 1 dey fjitres
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Table (1): Means of HI and ELISA tests and percentage of positive for Al- HIN2 antibodies in
sera of Parents and 1-day old chicks. (n=25). .

Parents antibody titres Progeny antibody titres

% of

Age HI* ELISA H1 ELISA ,Pl';“ge“{

fweek’ arcnts
J'.Z' Meanz $.D ",;‘ Mean+SD  0f  MeanzSD ‘:}f MeanSD I ELISA

a0 100 9.70 0.50 100 143640204 100 533 048 100 118756930 549 827
42 W00 707122 100 140914740 867 447 192 90 8494 3334 632 603
44 100 747 088 100 111175154 100 487 035 90 4848 4102 652 436
4 00 688 091 100 9801 6546 667 443 122 90 4706 4673 644 480

* HI positive sera>2*  aceording to (OIE, 2004).

S8.D: Slander deviation.

Correlation between Parents and progeny antibody levels: HI = 0.95 ELISA =091
Correlation between Hl and ELISA of Parents = .60 and progeny = 0.65.

Table (2): Means of HI and ELISA tests in sera of broiler chicks from vaccinated breeder with Al-
HYN2 vaccine (n=25).

Group-1 Group -2 Group -3 Group- 4
’;B‘ ! HT* ELISA A ELISA Ar ELISA HI ELISA
W' MeandS.D  MeantSD  MeantSD  MeantSD  Mean 45D MeandSD  MeaniSD  AMeaniSh
1 6335048 1387546930 4472197 14001 <4740 4874035 AR48 24102 493 %122 4706+ 4673
3 T45£088 1354944064 4932088 11738+3485  SA0xD051  5410£6059 427+1.38 4207 £6025
6 6331089 100244935 313052 92427195 439159 290043938 200200 3284 £ 4770
9 453:091 S708+5036 146164  8055:5874 303177 30954533 180137 641717

12 3204174 1608 + 1707  0.20x0.74 1550 & 1835 200£077 65% 175 0.00 6.00 + 0.00

15 L73 £ 170 2066+ 2862 0.00 275+ 453 0.20+0.74 260 + 427 0.00 49 + 188

18 040 +1.05 439 562 X B2+ 240 Q.00 334 £ 699 0.00 27+ 103

2 0.00 432 + 1280 0.00 C 157+ 393 0.00 0.00 X 0.00

24 X 425 £1165 0.00 51159 0.00 32§25 0.00 X

27 0.00 39+ 151 000 0.00 X 0.00 X 63 £ 246
30-36 0.00 0.00 0.00 Q.00 0.00 0.60 0.00 0.00

* HI positive sera> 2" (OIE, 2004). 'X: Not done.

$.D: Slander deviation.
who found that chicks with high MI showed  maternal antibodies and concluded that they
low immune response until 8 weeks of age.  could interfere with the growth of HI antibodies.
Zhang et al.», (2005) studied the presence of  Mayahil etal, (2004) concluded that the level of
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mean HI titer in chicks vaccinated at 2 or 8 days
was low, while vaccination on the § days of age
has better immune response and protection.
Therefore we are in agreement with (Kalidari ef
al., 2002) who stated that the suitable time for
vaccination of chickens with maternal antibodies
in the broiler flock was at 7-14 days of age and
at 14-21 days of age for the layer flock. Both
HI and ELISA test are of the same value in
detection of Al antibodies and time of first
vaccination of broiler chicks' with maternal
antibodies against AT HON2 must be after the 6th

;Iay of age.
References

Alexsmder, D. J. (1995): The epidemiology and control of
_avian influenza and Newcastle disease, J. Comp. Parh 112:
105-126. .
Amer, M. M,; Hanafie, A. EF H. A,; Znhllr, G. A. and
Wafaa, A. (2007) Avian influenza HsN, vaccine under
field condition. In procc. of the 5™ sci. Conf, Fac. Vet.
Med., Beni-Suef Univ., Egypt, 6-9 November 2007.
Anon (1971): Methods of examining poultry. biologics and
for identifying and quantifying avian pathogens, National
Academy of Science, Washington, D. C.
Banks, J.; Speidel, E. C.; Harris, P. A. and Alexander,
D. J. (2000): Phylogenctic analysis of influenza A viruses
of H9 hacmagglutinin subtype. Avian Pathol., 29:353- 360.
CEC (1992): Introducing community measures for - the
control of avian influenza. official (Directive 92/40/EEC). ).
Eur. Comin., 167:22.06.92.
Chp,
immunity, age at vactination and doses or live vaccines on
immune response to Newcastle discase. Develop. Biol
Stand., 28: 451-463.
Dahshan, H. M. A. L. (2006): Laboratory studies on

vaccines and vaccination against Gumboro disease in native

breeds PhD. Fac. Vet. Med.. Béni=Suef Univ., Egypt.
Esterday, B. C.; Hinshaw, V. S, and Halvarson, D. A.
(2003): Influenza, in disease of poultry, edited by Calnek,
B.W. 1lth edition, Towa State Umverslty Press, lowa,
U.S.A 583-606.

Gharaibeh, S.; Mahmoud, K. and Al-Natour, M. (2008):
Field evaluation of maternal antibody transfer to a group of
pathogens in meat-type chlckens. Poult. Sci., 87¢8): 1550-
1555.

Jain, N. C. (1986): Schalm, S. Veterinary Hematolgy 4%
Ed., Lea and Febiger, Philadelphia U.S.A.

Jeurissen, S. H. M.; Boonstra-Blom, A. G.; Cornelissen,
J. B. W. J. and Dijkstra, G. (2000): Effects of antigen-
specific maternal immunity on the induction of responses to
the same antigen in the offspring. Proc. 6 Avian Immunol.
Rese. Group meeting, College Vet Med., Comell
University, Ithaca, NY, Oct. 8-10,

Kalidari, G. A.; Harzandi, N. and Moghadam, 5. A. D.
(2002): Evaluation of the half life of maternal antibodies
against Avian Influenza (Al) in broiler and layer chicks in
Mashhad. ], Fac. Vet. Med., Tehran Univ., 57(1): 47-50.
Kaleta, E. F. and Siegmann, 0. (1978): Kinctics of NDV
specific antibodies in chickens ~ V. Analysis of frequency

distributions of antibody titers against Newcastle disease

virus by investigation of random samples in chicken flocks.
Comp. Immunol. Microbiol. Infec. Dis., 1: 83-92.

Kaleta, E. F.;:Sicgmann, O.; Lai, K.W. and Aussum, D.
(1977): Kinetics of NDV (Newcastle disease virus)-specific

H.P, and Rizk, J. (1975): The effect of maternal .

BS. Vet. Med. J. 6 Sci. Conf. Vol. 20, No.t

antibodies in chickens. V1. Elimination of maternal and by
injection transmitted antibodies. BMTW 90 (7): 131-134.
Klipper, E.; Skian, D. and Friedman, A. (2004): Maternal
antibodies block induction of oral tolerance in newly
hatched chicks. Vaccine, 22: 493-502.

. Kowalezyk, K.; Doiss, J.; Halpern, J. and Roth, T. F.

(198): Quantitation of matﬂrnal fetal IgG transport in the
chicken. Immunol., 54:755-762.

Mayahil, M.; Seltyalud, S. M. R. and Goumaran, D. G.
(2004); Effect of time of vaccination on immunization

- broiler chicks against influenza a subtype HIN2 virus. Proc.

of XXII WPC . Sc., June 8-13 Istanbal.

Naeem, K. and Bagi, 8. (2004): Effect of virus strain and
type of adjuvant on the efficacy of avian influenza vaccines
in chickens. MSe¢, Thesis, Quaid-I-Azam Univ., Islamabad,
Pakistan. '

Nilli, H. and Asasi, K. (2002): Natural cases and an
exprimental study of HIN2 avian influenza in commercial
broiler chickens of fran. Avian Pathol., 31:247 — 252,

OIE (2004): The World Organization for Animal Health,
Chapter 2,7.12., Highly Pathogenic Avian Influenza (Fowl
Plague), in Manual of diagnostic tesis and vaccines for
terrestrial animals, Fifth Ed., Paris, France.

Pinard-Van der Luan, M. IL and Monaveisin, J. L.
(2000): Modulating immune responses in chickens through
selection. Proc. Avian Immunol. Res. Group Meeting,
Coliege Vet. Med., Cornell Univ,, [thaca, NY, pp: 201-204.
Saprez, D. L. and Schultz-Cherry, S. (2000):
Immunology of avian influenza virus: a review. Develop.
Comp. Immnpunol., 24:265-283.

Swayne, D. E. and Mickle, T. R. (1997): Protection of
chickens against highly pathogenic Mexican-origin H5N2
avian mﬂuenm virus by a recombinant fowl pox vaccine.
Proc. the 100" Ann. Meeting of the US Animal Hith.
Assoc., Little Rock, USA, 1996, 557-563. .
Sharma, M. J. (2003): The Avian Immune Sysiem. In
poultry discase. Saif, Y.M., Barnes, HJ Fadly, AM.
Glisson, J.R. McDougald, L.R. Swayne D.E ( 2003):
Diseases of Poultry, 11™ Ed., Jowa State Press, A Blackwell
Publishing Co. 5-16.

Saif, Y. M.; Barnes, H. J.; Fadly, A. M.; Glisson, J. R.
and Swayne, D. E. (2003) Poultry Dlseases, 11* Ed,,

" Towa State Press, and Towa. A Blackwell Publishing Co.

Skeeles, J. K.; Lukert, P. D.; Fletcher, O. J. and
Leonard, J. D. {1979): Immunization studies with a cell-
culture-adapted infectious bursal disease virus, Avian Dis.,
23:456-465.

Tizard, 1. R. (2004): Velermary Immunclogy — An
Introduction. 6® Ed.,, W.B. Saunders Company. [SBNO —
7216 - 8218-9. -

Weigend, 8., Miclenz, N. and Lamont, 8. J. (1997):
Application of a nonlinear regression function to evaluate
the kinetics of antibody response 1o vaccines in chicken

.lines divergentlty selected for multitrait immune response.

Poult, Sci., 76 (9): 1248-1255.

Wryeth, P. J. and Cullen, G. A. (1978): Transmission of
immunity from inactivated infectious bursal disease oil-
emulsion vaccinated parent chickens to their chicks. Vet
Rec., 102: 362-363.

Zhang, P. H.; Ren, T.; Tang, Y.H,; Xue, F.; Qin, X. 8.;
Cao, Y. Z; Liu, X. W.; Xin, Z. A, and Liu, X.F. (2005):
Influence of immunization programs and maternal antibody
on HI antibody levels of ducks and geese immunized with
H5 AIV vaccines. Chin. J. Vet, Sci. Technol., 35(8): 638-
642

Zhou, E. M.; Chan, M.; Heckert, R. A, Riva, J. and
Capttin, M. F. (1998-a): Evaluation of a compelitive



AMER ET AL., _ 274

ELIZA for detection of antibodies against Aviﬁ Influenza (1998-b): Evaluation of 'a.ntibody responses of Emus
virus nucleoprotein. Avian Dis., 42:517-522. {Dromaius novaehollandiae) to avian influenza virus
Zhou, E. M.; Cha.,, M.; Mrlsaac, M. and Heckert, R. A. infection. Avian Dis. 42: 757-761.

HON2 _gshall § 5 gthit Al L) Lo liakl Jo il ;0

&ywﬂwﬂw‘yﬁ‘cﬁﬂu‘.}h-'w&dﬂﬁuﬂdu‘dﬂmﬂuﬁ—uﬂc@w‘*&ﬂr
Pﬂ\uﬂ-ﬁhﬁhﬁ*ﬁ“‘r@“hﬂ"m mﬁaw,‘wm,@u,,wtxd\wmm
aadl o £04 wl.u‘ﬂ.\.ﬁ'/."l'lv . T H““!J"J"‘Hl l.q‘ﬂ_’u‘-‘-‘ﬂdum\uﬂs gﬁd‘u\ﬁ‘ﬂw-\gmm
BLa 1 Jana gl L %4 10, 06,4 (e gL L Lol pluaa¥t Jana 15,0 09 Lagiyy BLS N Jora 018
S e S AR e 0 N0 ST gAY U gl 1N NN e SLGAL A al plugil G 8 G
Jﬁk&dﬂ&b&_ﬂ&@*ﬁ%&lﬂﬁ&‘&bﬂxmmﬁi*‘f‘)‘cM‘Mmgﬁu\r&am
B Gl etV LYY e S sl B Lehdall plua¥l Caed (& AUS 1) LGRS g, paadl e s THNY S e
PP 0N hugiay py V.Y Y e papadl g N aile L0EN il (B S AR ) Y il W el sl Liial
TR G, o o AL O Data pleap) O S5 china (B89 a0 ALY 1D ARG el (Buad B IS L)
2l oy g gl § 33T Ao Uialh (g glums Jo pSadl B AUUSH (ki Lagd 5PV DD pdle A} Ca 05 G gl CSay Sl
o ol G et p gl b Ll Al b cuSSl (B AT HINZ U a1 Lol plhae quualiddl






