ABSTRACT 
A study was conducted to asses the antibody titer against Newcastle disease virus in the breeder flock and the amount of antibody transfer from hen to egg and day old chick (DOC). The study was commenced from 6th September 2008 to 8th October 2008.  Blood samples were collected from the Broiler parent stock reared in environmental control system. Twenty blood samples were collected from each of two flock where 5000 birds in each flock. Twenty eggs samples were collected from each flock in the same day. The day old chicks were collected 21 days after the date of incubation from the same lot. After collection of serum from the blood of hen and day old chicks, yolk from eggs were analyzed in Microbiology laboratory, Chittagong Veterinary and Animal Sciences University, Khulshi, Chittagong. The antibody titer was analyzed based on HI test. For New castle disease virus antigen used New castle disease virus vaccine. The result shows that 42 weeks old hen from Flock 1 possess antibody titer (Log28.15±0.37). The antibody titer of the collected eggs of same flock was (Log25.8(0.20).The antibody titer in chick was (Log26.15(0.28). The level of antibody titer represents a transfer rate from hen to egg (71.17%). On the other hand, the transfer rate of antibody titer from hen to day old chick shows more promising result, at a transfer rate (74.85%).The antibody titer of Flock 2 shows somewhat different result than that of flock 1. Here the titer in the laying hen of 65 wks age was (Log28.45(0.34) while in egg yolk contained (Log26.1(0.289) and chicken serum had (Log26.1(0.289). This result shows that the transfer rate from hen to eggs was (72.19%) and hen to day old chicks was (72.19%).So, there is a relation of antibody titer between hens, their eggs and also their chicks. By examining the antibody titer of eggs, we can say the approximate antibody titer of hen and the chicks of same lot. 
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Figure 11: The haemagglutination test is performed by combining a washed red blood cell suspension
and ND virus. The HN glycoprotein on the ND virus attaches to receptors on the red blood cells, causing

agglutination.
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INTRODUCTION
Poultry production is one of the rapidly growing sectors in Bangladesh. The poultry industry in Bangladesh comprises commercial poultry production with broilers and layers and traditional semi-scavenging village poultry production. The commercial breeder farms have been playing a pivotal role to the expansion of small scale based poultry farming by supplying improve types of chickens to the small farmers in Bangladesh. It is important that the chicks to be supplied to the farmers from these breeder farms are free from infectious as well as vertically transmitted diseases. At the same time it is also necessary to keep the birds free from vertically transmitted diseases. To keep the chickens free from common diseases these farms have their own vaccination schedules against Newcastle disease (ND), Infectious Bursal disease (IBD), fowl pox, fowl cholera, Mycoplasmosis and Marek’s disease.

Newcastle disease (ND), popularly known as Ranikhet disease, recognized as one of the most important problems and most serious economic threat to the poultry population of Bangladesh. The etiological agent of the disease is Newcastle disease virus (NDV) of the avian Paramyxoviridae. The disease is acute contagious, which is characterized by sudden onset and rapid spread within the flock resulting high morbidity and mortality. As a means of protecting the birds against ND, vaccination is routinely practiced in our country. Both imported and domestic vaccines have been introduced for this purpose (Gias et al, 2002). But, some of the vaccination programs using either imported or domestic vaccines do not always give guarantee for the protection of chickens against ND due to factors related to transportation, preservation and handling of vaccines at field levels. Therefore, it is necessary to assess protective immune status. To assess the immune status of birds by serological test it is necessary to collect blood from the birds. But it is established that if blood is collected during production period birds become stretched.                     This stretched condition remains for few days. For that the production id hampered. So, assess the immune status by testing the egg yolk is very useful. 

Objectives:

1. To know the relation of antibody titer of the flock and the eggs of this flock.
2. To know the relation of antibody titer of hen and their day old chicks.
REVIEW OF LITERATURE
Grindstaff et al., (2003) reported that maternal antibody transfer can be defined as the transfer of antibodies by a female to her offspring either through the placenta, colostrum, milk, or egg. 
Brambell, (1970) reported that birds transmit maternal antibodies to their offspring by depositing the antibodies in the egg. 
Leslie and Clem, (1969) reported that there are 3 classes of antibodies in chickens, namely IgY (IgG), IgA, and IgM. Chicken IgA and IgM are similar to mammalian IgA and IgM in terms of molecular weight, structure, and immunoelectrophoretic mobility 
Leslie and Clem, (1969) reported that structural differences exist between IgY and mammalian IgG, IgY is considered the avian equivalent to mammalian IgG. In eggs, IgY is present predominantly in the egg yolk. 
Rose et al., (1974) reported that IgA and IgM are present in the egg white as a result of mucosal secretion in the oviduct. 
Cutting and Roth, (1973), Loeken and Roth (1983) reported that in chickens, the transfer of IgY from the dam to her offspring takes place in a 2-step process. In the first step, IgY is taken up into the egg yolk by the IgY receptors on the ovarian follicle from the dam’s blood. In the second step, IgY is transferred from the egg yolk to the offspring via the embryonic circulation.
 Kramer and Cho, (1970) reported that yolk IgY is transported at a low rate across the yolk sac into the embryonic circulation as early as embryonic d 7. 

Kowalczyk et al., (1985) reported that the rate of transfer started to increase by embryonic d 14 and by embryonic d 19 to 21, there was a steep rise in the rate of transfer of IgY from the egg yolk to the embryonic circulation. 
Loeken and Roth (1983), Al-Natour et al. (2004) reported that the amount of IgY transferred to the egg yolk has been reported to be proportional to maternal serum IgY concentrations. 
The pathway, amount, and kinetics of total IgA and IgM transferred to the egg yolk and egg white from the dam and, subsequently, to the chicks have not been studied in detail. Although IgA and IgM are predominantly egg white Ig,

 Yamamoto et al. (1975) reported that there is transfer of IgA and IgM antibodies from the egg white into the non incubated egg yolk in very low concentrations. 
 Kaspers et al. (1991, 1996) reported that significant amounts of these Ig are present in the yolk sac 1 d prior to hatching, and they were found to originate from the egg white via transport rather than through synthesis by the embryo. 

Rose and Orlans, (1981); Kaspers et al.,(1996) reported that  IgA or IgM are not transferred into the fetal circulation; instead, they are transferred to the embryonic gut as part of the egg white. 
Sharma et al. (1989), Heller et al.(1990), Mondal and Naqi,(2001), Sahin et al., (2001),  Rahman et al. (2002); Ahmed and Akhter (2003) reported that very young chicks are susceptible to many pathogens during the first few weeks of age because their immune system is not fully developed; hence, maternal antibodies are the primary means of antigen-specific protection. There are many reports in the literature regarding the transfer of pathogen-specific antibodies from hens to their chicks via the egg and their role in the protection of newly hatched chicks from the pathogens. The time at which the newly hatched chicks start to synthesize antibodies endogenously depends on the type of antibody.
 Lawrence et al. (1981) reported that IgY-secreting B cells are not detectable in a chick’s plasma until 6 d posthatch.
Leslie and Martin, (1973), Martin and Leslie (1973), Leslie, (1975) reported that endogenously synthesized IgM and IgA antibodies have been detected in plasma of 3- to 4-d-old and 12-d-old chicks, respectively. 
There have been many studies regarding the isolation and purification of egg antibodies, especially considering the easy access to this source of antibodies and the high levels of specific antibodies present in the egg. Various chemicals have been used for the isolation of egg yolk antibodies. Polson et al. (1980, 1985) used polyethylene glycol (PEG); Bade and Stegemann (1984) used isopropanol and acetone; and Polson (1990) and Ntakarutimana et al. (1992) used chloroform for the extraction of the antibodies from the egg yolk. 

Rose et al. (1974) reported the extraction of IgY from egg whites using 0.1 N sulfuric acid and ammonium sulfate.

Maternal IgY
Brambell, (1970) reported that in chickens, as in mammals, it has been well established that IgG (IgY) is the antibody iso type that is transferred from the dam to her offspring. 

Loeken and Roth (1983) and Al-Natour et al. (2004) reported that the current study reaffirmed this concept, establishing IgY as the predominant Ig isotype transferred to the egg as well as to the newly hatched broiler chick. Moreover, using 2 genetic meat lines of chickens, that differed significantly in circulating total IgY levels (line 2 > line 1), it was found that the amount of IgY deposited in the egg and the levels transferred to the offspring were directly related to the circulating levels of IgY in the dam. However, the percentage of transfer, expressed the percentage of the dam’s plasma IgY levels circulating in the blood of 3-d-old chicks (approximately 30%), was similar in the 2 lines of chickens. This observation suggests that the amount of maternal antibody present in the chicks is ultimately decided by the levels in the dam and argues against line differences in the transport of IgY to the egg or from the egg to the offspring’s circulation. A similar trend that antibody levels in the egg yolk are directly proportional to the antibody levels in the dams’ serum was also observed by Loeken and Roth (1983) and by Al-Natour et al. (2004), who based this conclusion on antibodies isolated from the egg yolks of 3 flocks differing in levels of antibody against infectious bursal disease virus (no antibody flock, medium level of antibody flock, and high level of antibody flock). The examination of antigen-specific IgY levels to NDV and IBV in our study further emphasizes this relationship. In this case, line 1 had higher antibody levels to NDV than line 2, and the reverse was observed for antibodies to IBV (line 2 > line 1). In concurrence with the transfer concept established above, line differences for anti-NDV and anti-IBV in the eggs and offspring paralleled those observed in the dams (i.e., anti-NDV:line 1 > line 2; anti-IBV:line 2 > line 1). Considering that total IgY levels were higher in line 2 than line 1, but the reverse was true for anti-NDV IgY levels, one can also conclude that differences in total IgY levels do not necessarily predict the antibody response to a given antigen. 
Rose et al., (1974) reported that the higher levels of IgY in the egg yolk (milligram range) compared with egg white (microgram range) emphasize that IgY is mainly an egg yolk Ig. Nevertheless, the direct relationship of egg yolk IgY levels to the dams’ IgY plasma level is maintained for IgY in the egg white as well. Considering the nature of the transfer mechanism of IgY from the dam’s plasma into her growing ovarian follicle and the concept that egg white Ig are primarily contributed by mucosal secretion in the form of IgA and IgM, it is likely that the IgY found in the egg white has been transported from the egg yolk. 
Kowalczyk et al. (1985) reported that the IgY levels in the chicks’ plasma on d 3 ranged between 0.99 to 1.52 mg/ml, which agrees with the levels (1 to 2 mg/ml). 
Patterson et al., (1962) reported that the initial decrease in the plasma IgY levels up to d 14 may be due to the catabolism of maternal IgY in chicks as the half-life of IgY in the plasma of 1-d-old chicks was reported to be 3 d. 
Mondal and Naqi (2001) and Rahman et al. (2002) reported that the increase in IgY levels in the chicks’ plasma on d 21 compared with d 14 suggests that, by d 21, the IgY synthesized by the chicks starts to appear in the circulation. This time course of the presence of maternal antibody (IgY) is further supported by our analysis of antigen-specific IgY provided by the mother in the form of anti-NDV and anti-IBV antibodies, which were found to be highest on d 3, decreased substantially on d 7, and were no longer detectable on d 14 onwards. These observations are in agreement with the reports and suggesting that these antibodies are purely maternal in nature because only the dams were vaccinated for NDV and IBV and the chicks were not vaccinated or exposed to these pathogens. 
Maternal IgA
Rose et al., (1974) reported that IgA levels in the various samples revealed that plasma levels of total IgA were not different in dams from the 2 lines, although total IgA levels in the egg yolk and egg white were not same. Because IgA is a major mucosal Ig and its presence in the egg is due to mucosal secretions into the egg white.
Yamamoto et al. (1975) reported and suggested that the lines differed in the secretion of mucosal IgA. As observed here, IgA can also be found in the egg yolk.
Kaspers et al., (1991, 1996) reported that in embryonic development, IgA detected in the yolk sac appears to have been transported from the egg white. 
Rose and Orlans, 1981; Kaspers et al., (1996) reported that IgA present in the egg at 0.5- to nearly 1-mg levels, maternal IgA does not appear to be taken up into the circulation of the offspring and may have its major function in the newly hatched chick as a protective Ig in the alimentary tract or as an additional source of protein. 
Rose and Orlans (1981), Kaspers et al. (1996) reported that plasma IgA levels in the chicks were lowest on d 3, increased by d 7, and were approaching adult levels by d 21. The observed increase in plasma IgA levels in very young chicks hence precedes that of IgY, suggesting that endogenous antibody production and mechanisms for isotype switching are functional at a very young age, and immune responses were likely initiated by antigens encountered at mucosal surfaces. Although we did not examine mucosal secretions of IgA in the chicks, IgA levels in mucosal secretions are also expected to have increased concurrently with plasma IgA levels. Lastly, it is interesting to note that line differences in plasma IgA levels similar to those observed for egg IgA existed on d 3 and 7. However, as in the dams, plasma IgA levels did not differ. The line difference in plasma IgA on d 3 and 7 may be suggestive of some transfer of maternal IgA into the chicks’ circulation (estimated to be less than 1%). 
Maternal IgM
Rose et al., (1974) reported that plasma IgM levels in dams from line 2 were higher than those in line 1. This line difference was also detected in egg whites but not egg yolks. It is known that IgM is primarily an egg white. Although the concentration of IgM (µg/ml) observed here was higher in the egg yolks than egg whites. Similar to IgA, the source and transport mechanisms for IgM into the egg, either from the dam’s blood into the egg yolk, from the egg white into the egg yolk, or both, is not understood and cannot be discerned from this study. In the chicks, circulating levels of IgM were very low on d 3, with maternal transfer estimated at less than 1%, if any. There was a significant rise in the plasma levels of IgM by d 7, suggesting active production of IgM by the chicks. Additionally, the chick plasma IgM levels at that age were only a quarter of the levels observed in dams. 
 Patterson et al., (1962) reported that IgY was the principal antibody transferred to the chick’s plasma. With the half-life of maternal IgY antibody estimated to be 3 d. Our estimate of a 30 to 40% maternal IgY transfer based on circulating levels in 3-d-old chicks is likely a conservative estimate. The observed direct relationship among IgY levels to a given antigen in the dam and those in her offspring implies that individual differences in the dams’ antibody titers are a good indicator of expected transfer of these antibodies to the offspring. Considering that this direct relationship is also consistent with IgY levels in the egg yolk, comparison of individual birds based on egg yolk IgY antibody levels to specific antigens also appears to be a good indicator of both antibody titers in the dams and maternal antibody transfer to the offspring. We found IgA and IgM in both compartments of the egg, although at substantially lower levels than IgY. Based on the chronological changes in circulating levels of IgY, IgA, and IgM in chicks, in posthatch chicks IgM appears to be synthesized earliest, followed in turn by IgA and IgY. Understanding the interplay between maternal antibody transfer and endogenous antibody production in broiler chicks may find direct application in formulating strategies for protecting chicks, especially during the first few weeks of age when their own immune systems are not yet fully functional. 
MATERIALS AND METHODS
Statement of the experiment:

This study was conducted during (06.09.08-08.10.08) Poultry farm placement in broiler breeder parent stock of Prosika Agro-integrated farm limited in Satkania, Chittagong.

Collection of blood from the Hen:

Blood was collected by venepunture from the wing vein. The site was sterilized by using sevlon before collection. 1.5 ml blood was collected by using 3 ml syringe. 20 samples were collected from each flock.
Collection of Serum from the Hen’s Blood:

After collection of blood the syringe was kept in slanting position. Then allow for coagulation of blood and separation of serum. Then the serum was collected from the syringe and transfer to the ependorp tube.

Collection of Eggs:

Eggs were collected in the same day of blood collection. Two sets of egg were collected from the two different flocks and kept in separate. Intact eggs were collected from the farm and these were transfer to the microbiology laboratory at Chittagong Veterinary and Animal Sciences University. 

Collection of Chicks:

One day later the same lot eggs were sated for hatching. Thus the chicks were collected 21 days later from the sating of eggs. The Chicks were collected and transferred to the microbiology laboratory at Chittagong Veterinary and Animal Sciences University.  

Collection of blood from the Chicks:

Blood was collected by venepunture from the jugular vein. The site was sterilized by using sevlon before collection of blood. 0.5-01 ml blood was collected by using 3 ml syringe.

Collection of Serum from the Chick’s Blood:

After collection of blood the syringe was kept in slanting position. Then allow for coagulation of blood and separation of serum. Then the serum was collected from the syringe and transfer to the eppendorp tube.

Collection of blood from the Hen for preparation of 1% RBC suspension:

Blood was collected by vein puncher method from the brachial vein. The site was sterilized by using sevlon.3 ml blood was collected by using 3 ml syringe.

Preparation of 1% RBC suspension:

Some anticoagulant powder was poured into the sterile syringe. Blood was aspirated from a donor chicken from brachial vein after disinfecting the area with 70% alcohol. Then blood was dispended into a sterile test tube. Blood was centrifuged at 1000 RPM for 5 minutes. Then supernatant was discarded and resuspend the solution with PBS and again supernatant was discarded. This process was done for 5 times. Then 1 ml RBC was added with 99 ml PBS in a sterile conical flask. 

Preparation of 4 HA units of ND virus antigen suspension:

By using the haemagglutination test we calculate the end point. This was divided by 4 then we got the ratio of seed virus and amount of PBS solution.
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6. Wait 45 minutes, then record the settling pattern.

Figure 13: The haemagglutination inhibition test.






Haemagglutination inhibition test:

1. 25 µl of PBS was dispensed into each cell of a plastic v-bottomed microtitre plate.

2. 25 µl of serum was then placed into first well of plate.

3. Two fold dilutions of 25 µl volumes of the serum were made across the plate.  

4. Then   4 HAU virus (G strain of NDV) was added in 25 µl of each well and leave for a minimum of 30 minutes at room temperature (i.e. about 20 C).

5. 25µl of 1% (v/v) chicken RBC was added to each well and after gentle mixing RBC was allowed to settle for about 40 minutes at room temperature.

6. The control suspensions containing 25 µl RBC and 50 µl PBS only was made. 

7. The HI titer in the highest dilution of serum causing complete inhibition of 4 HAU of  virus. The agglutination is assessed by tilting the plates. Only those wells, in which the RBC ‘stream’ at the same rate as the control well should be considered as showing inhibition.

8. The validity of results was assessed against a negative control serum.

9. HI titer was regarded as being protective if there was inhibition at serum dilution of   log 4 or more against 4 HAU of the NDV used.

10. Agglutination pattern was read.

11. Determine the endpoint. This was the well that shows complete inhibition of haemagglutination.

12. The antibody titer was recorded for each sample. The titer is recorded as the highest dilution of serum that causes complete inhibition of haemagglutination. HI results from individual are usually expressed as the reciprocal (positive value) of the end point serum dilution.
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RESULTS AND DISCUSSION
This study reveals the difference in the transfer rate of maternal antibody from laying hen to eggs and day old chicken (DOC). The ND Ab titer gives different result in egg yolk and DOC serum than the maternal hen serum. This rate of transferring antibody also varies according to the age group.

Table1: Result of HI titers in Hen, Egg & Chicks PAIFTC1:

	Tested material
	Log23
	Log24
	Log25
	Log26
	Log27
	Log28
	Log29
	Log2 10
	Log2 11    
	Mean  titers ( SE

	Hen’s serum       
	0
	0
	0
	4
	5
	2
	4
	3
	2
	Log28.15(0.37

	Egg yolk
	0
	2
	4
	10
	4
	0
	0
	0
	0
	Log25.8(0.20

	Chick’s serum    
	0
	2
	4
	6
	6
	1
	1
	0
	0
	Log26.15(0.28


Table (01) shows that, 42 weeks old hen from PAIFTC1posses an ND Ab titer (Log28.15±0.37). The ND Ab from the collected eggs of same flock was (Log25.8(0.20). The ND Ab in Chick was (Log26.15(0.28).

This level of ND Ab represents a transfer rate from hen to egg (71.17%). On the other hand the transfer rate of ND Ab from hen to DOC shows more promising result. At a transfer rate (74.85%) the ND Ab in DOC serum was (6.15±0.28).  


	Tested material
	Log23
	Log24
	Log25
	Log26
	Log27
	Log28
	Log29
	Log210
	Log211    
	Mean  titers ( SE

	Hen’s serum       
	0
	0
	0
	3
	2
	5
	5
	3
	2
	8.45(0.34

	Egg yolk
	0
	2
	5
	6
	3
	4
	0
	0
	0
	6.1(0.289

	Chick’s serum    
	1
	4
	2
	5
	3
	4
	0
	1
	0
	6.1(0.40


Table-02: Result of HI titers in Hen, Egg & Chicks in PAIFC2.

The titer of ND Ab from the PIAFC2 shows somewhat different result than that of PAIFC1. Here the titer in the laying hen of 65 wks was (Log28.45(0.34) while in egg yolk contained (Log26.1(0.289) and chicken serum had (Log26.1(0.289). This result shows that the transfer rate from hen to eggs was (72.19%) and hen to DOC was (72.19%). 


Overall the rate of antibody transfer in DOC shows better result in both of the flacks in compared to eggs. The age difference might have an influence in ND Ab transfer rate from hen to egg and hen to DOC. The 42 wks old (PAIFC1) flock gives better hen to DOC transfer rate than that of 65 wks old PAIFC2. But this result was opposite in  transfer of ND Ab titer from hen to egg, where the 65 wks old PAIFC2 (72.19%) flock gives better transfer rate from hen to egg than  42 wks old PAIFC1 (71.17%).


Fig: Percent of Antibody titer in two flock 

CONCLUSION
The study reveals that there is a co-relation of antibody titer against Newcastle disease virus between hen and their eggs. Also there is a relation of antibody titer between hen and their day old chicks. So, by examining the antibody titer of eggs, we can say the approximate antibody titer of hen and the chicks.

LIMITATIONS
· Short time period for study.

· No follow up done in the study period.
· The sample size is small.
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