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SUMMARY

ligg yolk was evaluated as an alternative source of antibodies for detection
of the immunological status of laying flock to Newcastle disease virus
(NDV) and Pasteurella multocida (PM) bacterin. Serum and corresponding
eag samples were collected simultaneously from individual hens as well as
at random from the tested flocks., Serum and chloroform-extracted yolk
were assayed for antibody determination by the ELISA for NDV and PM
and by haemagglutination inhibition (HI) test for NDV. Yolk prepared by
chloroform extraction performed well in the serological tests used. A high
corrclation was consistently observed between serum and corresponding
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yolk antibody tiwres to the antigens of NDV and PM. Results of this study,
revealed that antibody monitoring of laying flocks to NDV and PM using
egg yolk instead of serum is feasible and highly recommended.
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INTRODUCTION

High hen densities that currently exist in the poultry farms make
disease management and control difficult, Knowledge of the immune
status of layer and breeder hens throughout the laying period cnables the
flock owner o determine whether the hens possess adequate levels of
antibody to discase they have been vaccinated against or not. Serological
lests using scra are commonly used as screening tests for poultry health
surveillance program. For serum collection. hens are handled and bied
individually. Such proccdure is time-consuming and costed. Morcover.
birds may be stressed by handling and egg production may be adversely
affected during blood sampling. (Donahoe et al.. 1982). Bleeding crew
may also spread disease from one farm to another (Coleman, 1982). All
the above mentioned [uctors limit the frequency of flock antibody
monitoring that can be done by avian practitioners.

Fgg-yolk antibody levels have been reported o be closely related
to serum leveis (Brownetal., 1991; Rossi ¢t al., 1966; Ling et al., 1998).
So for the above mentioned factors the use of cgg yolk instead of serum
for monitoring laying flocks for infectious diseases became an attractive
possibility (Picla et al.. 1984 and Nicholas and Andrews, 1991).

The current study was designed to determine if volk and serum
antibody levels to Neweastle disease virus (NDV) and Pasteurclla
multocida (PM) are similar and consistent enough to warrant a large scale
sercening of flock in production by testing of egg yolk alone.

MATERIAL and METHODS

Individual bird sampling:

Twenty 30-week-old hens were randomly sclected from a
commercial breeder flock and caged individually to facilitate eog
identification. Birds of that flock had been vaccinated three times with
living attenuated NDV vaccine followed by inactivated one during the
prelaying period. Morcover, the flock had also been vaccinated twice with
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inactivated P. multocida vaceine during that period. As s00n as an €gg was
laid. the hen was captured and a blood sample was taken from the brachial
vein. Thus, both of yolk and serum samples had been collected from each
hen and stored at 4°C for yolk extraction and serologic testing.

Flock sampling:

Sera and egg samples were randomly coliected every month from
the previous brecder hens. Such collections were done at the same day
from different hens and at different sites of the bird housc.
gy yolk preparation:

NDV and P. multocida antibodies were extracted from the tested
cggs using a chioroform polyethylene glycol procedure described by
Poslon (1990). n this procedure, the water soluble proteins which include
chicken 1eG (IgY) scparated from the emulsion of chloroform and
lipophilic substances, The 1gY may then be separated from the associated
water soluble proteins by precipitation with 12% polyethylene glycol. The
uppermost clear liquid phase was collected and stored with its scrum
counterpart at -20°C until it was used for serologic testing.
Haemagglutination inhibition test:

The HT test for NDV was performed by the microtitre method
(Alexander. 1989) using 4 haemagglutination (HA) units of antigen and
(0,025 ml volumes. Seraand chloroform extracted yolks were screened at
1wo-fold dilution starting with dilution of 1:5. Titres were expressed as the
reciprocal of the highest serum or yolk dilution showing 100% inhibition
of hacmagglutination activity.

ELISA procedures:

Commercially available plate pre-coated with cither ND virus or P,
multocida antigen (x73-CU) were obtained from I[DEXX (FlockCheck:
AnG-NDV and Anti-PM; IDEXX Labs. Inc.. Mainem USA). The Kits
included both negative and positive samples, The assays were conducted
according to manufacturer's standard protocol. Each yolk sample extracts
and serum samples were assayed at a final dilution of 1:500. The
gcomelric mean antibody titres were caleulated according to the IDEXX
instruction provided with ELISA kits. FlockCheck data are presented in a
histogram format. Titres are distributed into 18 groups on the histogram,
so that the number of samples that fall in a particular titre group are
determined.
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Statistical analysis;

The nature and size of the relationship between serum titre and its
corresponding  yolk titrc of the hen (correlation coefficient ") was
analyzed statistically. The results obtained in the present study were also
subjected to statistical analysis of mean sera and yolk titres differences by
the t-test method.

RESULTS
Neweastle disease virus:

For ND antibody detection, extracted yolks performed well in both
1L test and ELISA. Although the yolk extract appearcd slightly turbid,
however, it gave the same sharply delined compact buttons of erythrocytes
in a positive HI test.

Comparison of antibody titre of serum and corresponding volk
from 15 individual hens, are presented in Table (1) and Fig. (1. 2 and 3).
The Hland ELISA titres of sera and cgg yolk collected from the same hens
on the same days were highly correlated with only two-fold difference in
both tests. The correlation coefficient {r) was 0.91 in HI test and 0.88 in
ELISA. There were no statistically significant differcnces between the
geometric mean titres of all sera (384 in 111 and 3499 in ELISA) and those
of yolks (304 in HI and 3573 in ELISA).

Comparison on a flock basis was done with scra and eggs collected
from breeder flock al the same day (Fig. 4. 5 and 6). A good correlation
was [requently detected between mean antibody titre of sera and
comresponding yolks regardless of the test used (r; = 0.91, reg g4 = 0.84).
Yolks gave ELISA and HI titres similar to those of scra. with a maximum
difference of 1-2 two-fold. As the bird became older, serum and yolk titres
declined similarly however, much slower rate was observed in ELISA than
in Tl test. Boostering of the flock with NDV LaSota strain was
accompanied with a steady incrcase in ELISA titre in serum and
corresponding volk. While, corresponding HI titres were inconsistently
fluctuated. By the S4th week of age and thereafier, antibody titres of sera
and corresponding yolks, were dropped markedly in both T1I test and
ELISA.
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Table 1: Newcastle disease (ND) ELISA and HI antibody titres in serum

and corresponding egg samples collected from 13 individual hens,

Sample Antibody titre
From hen Serum Extracted yolk

No. HI ELISA HI ELISA
1 320 3057 320 4250 N
2 320 3293 320 3803
3 320 4842 160 4077
4 320 3735 160 3701
5 320 ° 3497 640 5757 -
6 320 2388 320 2988
7 320 3427 320 3871
8 640 4114 320 3427
9 640 3530 320 2554

10 640 6578 640 3360
§! 320 4564 320 3701
12 160 3530 80 3837

13 640 2388 20 2554 |
14 320 2094 320 2522

15 640 3598 320 4527

Mean 416 3642 325 3662

GM 384 3499 304 3573

Min. 160 2094 80 2522

Max. 640 6578 | 640 5757 ,

GM: Geometric Mcan.

Pasteureila multocida:
Comparison of ELISA antibody titres from sera and corresponding
volks of 17 individual hens are shown in Table (2) and Figs. (7.8 and 9).
Although the serum and corresponding yolk titres exhibited the lowest
ETISA values in our study, however they still showed a high correlation
etween their titres (—=0.84). There was no statistically significant
difference (P = 0.05) between their geometric mean titres (163 for serum
and 274 for yolk).
Flock comparison data of serum and corresponding yolk titres as
monitored every month, are shown in Figs. (10). The trend of the prowth-
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decline of cgg volk titre was basically in conformity with that of the serum
titre (r = 0.84). Steady decline in both sera and volk ELISA titres were
began at 46-week old and thercafier reaching a minimum of 40 (mean
titre) for serum and 77 (mean titre) for corresponding yolk.

Table 2: P, multocida (PM) ELISA antibody titres in serum and
corresponding egg yolk samples collected from 17 individual hens. o

Sample P. multocida antibody titre
. from )
Ilen No. Serum ___ Extracted yolk
1 362 252 S
i 2 682 | 307
| 3 985 ] 2062
4 67 144
5 118 ) 252 N
6 118 223 ik
7 93 170 ]
8 43 118 ]
| 9 170 252 |
|10 118 223
11 653 534 el
12 170 ' 252
13 279 , 390 |
|14 223 196 ]
15 B 170 B 223 ]
16 43 , 118
17 144 223
Mean 223 378
GM 163 274
Min. 43 118
| Max. | 985 ‘ 2062

GM : Geometric Mean,
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DISCUSSION

Egg volk as a source of antibody has been widely used for the
dizgnosis of a number of diseases (Yamaguchi ct al., 1981; Kradel et al.,
1984 and Nicholas and Andrews, 1991). The major deterrent for working
with egg volk is the necessity for removing the lipid before protein
extraction (Vadehra et al., 1977),

Although a number of methods are available for extracting the volk
protein (containing immunoglobulins) from the lipid fraction. most of
them do not provide an adequate yield of antibodies for detection by
serological tests (Mester and White 1978). ‘I'he only exception of this is
the chloroform-extraction method suggested by Poslon (1990). Which
showed that clear lipid-free protein extract (containing adequate level of
immunoglobulins) has been obtained in a relatively short period of time.

The use of extracted yolk in the ELISA and 111 test did not require
any modifications of the assays, which were optimized using sera. Our
findings are in complete agreement with the previous results of Piela
andYates (1983)and Pielact al. (1984).

In general, there was a high correlation between the serum and yolk
antibody titres for both assayed antigens (NDV and PM) in cither
individual or flock based comparison. There were no signilicant
differences  (P=0.01) between serum and corresponding yolk antibody
titres for either NDV or PM, regardless of test used as suggested by Wang
ct al. (1989), and Ling et al. (1998), Similar findings were also reported for
infectious bronchitis virus, infectious bursal disease virus, reovirus,
adenovirus, and Mycoplasma gallisepticum (Piela ctal., 1984 and Silim
and Venne, 1989).

ELISA assay readily detected the specific immunoglobulin InG for
either NDV or PM in both sera and corresponding yolks. NDV ELISA
titres exhibited a much higher levels than PM titres, such variation could
be attributed to differences in vaccination programs for NDV and PM, type
of immune response to vaccination (humoral or both humoral and
cellular), and/or exposure to natural infection. All previous [actors could
not be fuily verified in this limited study. For NDV, ELISA was more
sensitive than the HI test, and higher litres were obtained consistently in
both sera and yolks of the same bird. Obscrvations of Orlans (1967), Rose
and Orlans (1981) and Silim and Venne (1989) concluded that [gM
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fraction is absent in the egg volk and the predominant class of
mmunoglobulin in yolk is TgG. The HI test is known to be cfficient in
detecting IgM immunoglobulins and insensitive for 1gG (Alexander, 1989)
and (Yu Qingzhong et al., 1987) which readily detected in ELISA.

Because the chicks get their protection from the egg volk, titration
of the yolk rather than serum can prove to be a better indicator of maternal
antibody in chicks for designing vaccination programs. It is an casier way
to collect a larger number of egg samples than sera without stressing the
tlock or need for syringes, ubes and necdles for blood collection and with
casy identification of the egg with a pencil. Thus, we concluded that
chloroform extracted yolk appears to be a convenicnt and suitable serum
replacement for use in serological monitoring for Newcastle discase virus
and P. multocida of laying flock.
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Fig. (3): A representative histogram formates of NDV ELISA antibody titres

from matched sera and extracted yolks of 15 individual hens,
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Fie (4) Monitoring of NDV ELISA antibody titres in matched sera and
extracted volks obtained from commerciat breeder flock at different ages
duning laving period.
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Serum profile at 26-weck-old
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Fig_ (6): Representative bistogram fonnates of NDV antibody titres from
matched sera and extracted yolks obtained from breeder flocks at two different
ages during laying period.
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Fig {73 P multocida (PM) ELISA antibady titres in serum and corresponding
cga volk samples collccted from 17 individual hens )
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Fig. (8) Representative histogram formates of P. multocida ELISA antibody
titres fiom sera and corresponding yolks obtained from 17 individual hens.
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Fig (10) Representative histogram fonmates of P. multocida ELISA antibody
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