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Effects of broiler breeder age on 
immune system development 
of progeny

ABSTRACT - The objective of this study was to determine the effects that breeder age 
has on digestive and immune system development; the transfer of immunoglobulins to 
egg yolk, yolk sac, and neonate chicks; and the immune response of chicks up to 35 days 
old. Three ages (32, 42, and 52 weeks) of Hubbard breeders were studied with ages 
as treatments. A total of 425 eggs were weighed for each of the three treatments and 
incubated. After hatching, a total of 300 1-day-old chicks were used in each treatment. 
We studied the development of the gastrointestinal tract and immune system of progeny 
and IgY transfer from breeder to progeny. Chicks from 52-week-old breeders had 
greater gastrointestinal tract growth up to seven days of life and greater body weight at 
14 days. Older breeders (52 weeks) had higher amounts of IgY in serum and egg yolk. 
Chicks from the youngest breeders (32-weeks-old) had a better immune response at 
two weeks post-vaccination. It can be concluded that the older breeders have a greater 
capacity to immunize progeny up to 14 days. Strategies can be developed to increase  
IgY in the serum of young breeders and, consequently, increase the innate immunity  
of the newly-hatched chicks.
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1. Introduction

The transfer of antibodies via egg yolk to a day-old chick is an important process that guarantees 
viability and improves broiler performance. It also works to passively protect chicks against common 
pathogens before their immune system matures (Leandro et al., 2011a).

Immunoglobulin Y (IgY) is the main type of immunoglobulin in birds. The transfer of IgY from hen 
to chick occurs in two stages. Circulating IgY must first be transferred from the bloodstream of the 
hen to the ovarian follicle, then it must be transferred from the egg yolk to the embryo (Ulmer-Franco  
et al., 2010; Murai et al., 2020). According to Apanius (1998), broiler chickens start to produce their  
own antibodies five days after hatching; however, they need the IgY that was transferred from the 
breeder during the first 13 days after hatching.

One of the factors that can change egg weight and the proportion of its constituents is breeder age;  
eggs from older breeders are heavier compared with those of young breeders (van der Wagt et al.,  
2020). Breeder age also influences chick quality (Attia et al., 1994, 1995). Chicks from older breeders 
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have higher body weight and develop faster due to the greater availability of nutrients in the egg 
(Nangsuay et al., 2016; Araújo et al., 2016). According to Machado et al. (2020) and Cardeal et al.  
(2022), chicks from eggs of older breeders have greater intestinal development. In addition, breeder  
age is positively correlated with newly-hatched chick, yolk sac, and bursa of Fabricius weight  
(Fernandes et al., 2014; Narinç and Aydemir, 2021).

On the other hand, little is known about how breeder age can influence the transfer of immunoglobulins  
to egg yolk and yolk sac as well as serum the concentration of IgY in progeny. Given the above, this  
study aimed to evaluate the effects of breeder age (32, 42, and 52 weeks) on digestive and immune 
system development and on the transfer of IgY from breeder to egg yolk, yolk sac, and chick serum  
from one to 35 days of age.

2. Material and Methods

The research was conducted in accordance with the institutional committee on the use of animals 
(001/2013). The experiment was carried out in Goiânia, state of Goiás, Brazil (16°35'33" S,  
49°16'51", 710 m altitude).

2.1. Experimental design

Three ages (32, 42, and 52 weeks) of the same commercial flock of Hubbard breeders were studied. 
The three ages served as treatments and all three were evaluated by the same procedures. Feed used 
in the experiment was formulated according to Hubbard SAS Breeder Company (2011). Diets did 
not change during experiment, and breeders were maintained in same conditions. The experiment 
was between September (2013) and January (2014). The Hubbard broiler breeders were housed 
in open-sided houses with concrete floors covered with wood shavings with a depth 6 to 7 cm. The 
litter was stirred or turned to maintain its condition, and the wet litter spots were replaced with a 
fresh new litter, on daily basis. There were 24,800 hens and 2,480 rooters in the breeders’ house. The 
stocking density used was 8.00 birds/m2 following the Hubbard Technical Manual. Feed and water 
were provided ad libitum. The photoperiod was set to 16L:8D during the experimental period. All 
management practices were standardized across the three treatments.

2.2. IgY transfer

For each age (treatment), IgY was quantified in breeder serum, egg yolk, and yolk sac and progeny 
serum at 1, 7, 14, 21, 28, and 35 days. In three moments (32, 42, and 52 weeks) 5.0 mL blood were 
collected, via brachial vein in a tube for blood collection without anticoagulant, from 360 female 
breeders from the studied flock (120 samples per age). The samples were desorbed, and 1 mL of 
serum of each was placed in an individual plastic microtube, identified and stored in a cold chamber 
at −18 ℃ for subsequent quantification of serum IgY concentration. For this item, each individual 
serum was a replication. Immunoglobulin Y was quantified in breeder serum according to Sun et al. 
(2013) methodology.

At each of the ages (treatment), on the same day, 60 eggs were individually collected, weighed, and 
broken open for analysis of egg yolk. Yolks were separated from albumen, carefully rolled on scientific 
cleaning wipes to remove excess albumen and weighed. Equal volumes (8 mL) of three egg yolks 
per flock age were pooled into 50-mL plastic capped tubes (n = 20 pooled samples per flock age), 
mixed thoroughly, and stored at −18 ℃. Immunoglobulin Y was quantified in egg yolk according to  
Ulmer-Franco et al. (2012) methodology.

A total of 425 eggs were weighed for each of the three treatments (63.66, 65.49, and 70.12 g for 32, 
42, and 52 weeks, respectively). The eggs were collected on the same day. The eggs were subsequently 
fumigated with formaldehyde gas at temperature of 24 °C and 75% relative humidity (RH) for 20 min and 
stored for four days at 17 °C and 75% RH. Eggs were incubated in a single stage incubator (CAPS Ug 62 HT, 
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capacity of 61,920 eggs) at an initial temperature of 37.8 °C and 60% RH with turning from day 1 to day 
18 of incubation. The setter was equipped with infrared sensors, which constantly monitored eggshell 
temperature, coupled with setter control to provide the ideal temperature for each embryo development 
stage. Thus, the air temperature changed to maintain the eggshell temperature at 37.8 ℃. The five trays 
containing the experimental eggs (85 per tray) were identified and equally distributed at three different 
positions inside the trolleys (upper (one), middle (tree), and lower (one) positions). The other spaces 
of incubation trolleys were occupied with other trays containing eggs from the same broiler breeder  
batches to maintain the environmental conditions of the incubator within required technical standards. 
On day 18 of incubation (432 h), the eggs were transferred to a hatcher (CASP 108 HR, capacity of  
19,264 eggs) set to maintain a temperature of 36.3 ℃ and 70.0% RH, with no vaccination being  
performed. Incubation was completed at 508 hurs, when hatched chicks were removed from the  
hatch baskets. 

After incubation process, 90 hatched chicks (30 per treatment) were individually weighed, slaughtered 
by cervical dislocation, and dissected. Yolk sacs were individually weighed, pooled into groups of 
three, mixed thoroughly and stored at −18 °C for analysis of yolk sac at pulling; for this analysis each 
pool of three yolk sacs were a replication. Immunoglobulin Y was quantified in yolk sac according to 
Ulmer-Franco et al. (2012) methodology.

Breeder serum samples, yolk, and yolk sac contents were subjected to analysis by ELISA Kit 
(Enzyme-Linked® Immunosorbent Assay) for detection of antibodies (chicken IgY) against ND 
(Biochek®), being processed according to the manufacturer’s recommendations. The microplate 
containing the sampled material was read immediately after the process was completed using a  
Polaris ELISA microplate reader (Celer®), with absorbance measured at a wavelength of 405 nm, 
and the results obtained using Biochek II Software (2015 version), which correlates the reading of 
samples to the reading of controls and establishes, based on this correlation, the concentration of  
immunoglobulins. The average values of absorbance or optical density (OD) at a wavelength of 650 nm  
per sample were used for statistical analyses (Leandro et al. 2011a, 2011b; Ulmer-Franco et al., 2012).

The breeders are isogenic individuals, so the test was performed on all serum in duplicate in the antigen 
concentration of 5 µm/mL with the dilution of serum set at 1:40 for breeders and 1:10 for chicks.

2.3. Development of the gastrointestinal tract and immune system of progeny

At pulling, all the chicks were sexed and then weighed (41.32, 44.19, and 48.82 g for ages 32, 42, and 
52 weeks, respectively). A total of 300 1-day-old chicks were used for each age with 30 replicates of 10 birds 
each (five males and five females). Each cage was considered a replicate. Birds were housed in galvanized  
steel battery cages (0.5×0.4×0.4 m), equipped with trough drinkers and feeders. Water and feed were 
provided ad libitum. A lighting program of 23L:1D of darkness was adopted throughout the experimental 
period (days 1 to 35). Birds were fed diets based on corn and soybean meal formulated to supply their 
nutritional requirements during pre-starter and starter phases, according to Rostagno et al. (2011). 

At pulling, one chick per repetition, for a total of 30 birds per treatment, was weighted, and 2.0 mL of 
blood were collected in blood collection tubes without anticoagulant by cardiac puncture. The chicks 
were then euthanized by cervical dislocation (Cardeal et al., 2022). Individual weights of liver, gizzard 
+ proventriculus, pancreas, bursa of Fabricius, spleen, and yolk sac were obtained using a precision 
scale (0.0001 g); after that, relative organ weight (%) was calculated (Araújo et al., 2020). Blood 
samples and necropsies were repeated at day 7 and 14 post-hatch for 30 chicks of each treatment. 
For these items, each chick was a replication for each breeder age.

At five days post-hatch, all chicks of all treatments were vaccinated with a vaccine consisting of a 
sample of the La-Sota Newcastle Disease (ND) virus from Biovet Laboratory®. The ocular route was 
used for application to ensure that all birds would receive the vaccine dose in the ideal concentration. 
Blood samples were subsequently collected from the chicks at 21, 28, and 35 days of age to quantify  
serum IgY (Cardeal et al., 2022).
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To investigate intestinal development, histological slides were made from small intestine (duodenum 
and jejunum). Segments of approximately 2.0 cm were collected and fixed in 10% buffered 
formaldehyde solution for 24 h. After fixation, the samples were stored in 70% alcohol and processed 
according to the methodology described by Luna (1968) and stained by the hematoxylin-eosin (HE) 
method. Intestinal histomorphometry (villus height and crypt depth) was investigated in chicks at 7 
and 14 days of age by making 10 measurements on each intestinal segment per bird for a total of 300 
measurements per treatment per chick age. Measurements were made using an optical microscope 
(5X) coupled to an image analyzer system (Axio Vision 3.0; Zeiss) according to Moreira Filho et al. 
(2019) by employing image analysis software (UTHSCSA ImageTool software, version 3.0).

Spleen and bursa were used to compare the quantification of B-lymphocytes (%) at 7 and 14 days 
post-hatch with 20 chicks per treatment. Immediately following euthanasia, the spleen and bursa of 
Fabricius of each chick was weighted and placed into a Petri dish with frost tamponed saline solution 
without Ca2+ and Mg2+ (CMF). The cells from the spleen and from the bursa were collected according to 
Peralta et al. (2017). Briefly, 1.5 mL with cells collected were layered on 1.5 mL of Histopaque-1077 in 
a plastic tube and centrifuged at 2,000 × g for 30 min; this was implemented further two times. Viable 
lymphocyte counts were made using the trypan blue exclusion method, and the cells were diluted into 
a working concentration from 1 × 107 cells/mL to a final volume of 2 mL. 

2.4. Statistical analysis

All data were analyzed using the following fixed effect model: 

Yijk = μ + Ti + eijk,

in which Yijk is the response variable, μ is the overall mean, Ti is the fixed effect of treatment (i = 32, 
42, 52), and e is the residual error. A normality test based on the Shapiro-Wilk statistics was applied 
for the residuals. When the normality assumption was not met (P<0.01), a log-transformation was 
applied. Normal and homoscedastic data were subjected to analysis of variance with means compared 
by Tukey’s test (5%) and non-normal comparison by Kruskal-Wallis test (5%). Data analyses were 
performed using R software (R Core Team, 2016). 

3. Results

Breeder age had an effect on chick weight at pulling (P<0.05), with it being greatest for chicks from 
52-wk-old breeders followed by those from the 42-week-old breeders, and then from 32-wk-old 
breeders (P<0.05). Lower liver weight and higher gizzard + proventriculus weight were observed for 
newly-hatched chicks from 52-wk-old breeders than for newly-hatched chicks from breeders of the 
other ages studied (P<0.05). Pancreas weight and the weight of the lymphoid organs were not affected 
by breeder age (P>0.05). Breeder age had an effect on yolk sac weight (P<0.05), with the highest being 
observed in chicks from the oldest (52 weeks) breeders (Table 1).

Breeder age had an effect on chick weight at seven days (P<0.05), with it being greatest for chicks 
from 52-wk-old breeders followed by those from the 42-wk-old breeders and then from 32-wk-old  
breeders (Table 1). Also, at seven days of age, chicks from 52-wk-old breeders had lower liver  
relative weight and greater relative weight of gizzard + proventriculus compared with chicks 
from breeders of the other ages studied (P<0.05). At seven days of age, the relative weight of the 
pancreas, lymphoid organs, and yolk sac did not differ among chicks from breeders of the different 
ages (P>0.05). At 14 days of age, only chick body weight was affected by breeder age, with the same 
differences as observed at seven days (P<0.05).

At pulling, villi height for the duodenum was higher for chicks from 32-wk-old than for those 
from 52-wk-old breeders (P<0.05), although the difference was not maintained thereafter. 
Breeder age had no effect on villi height for the duodenum and the jejunum at seven and 14 days  
(P>0.05) (Table 2).
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Table 1 - Effect of breeder age on the growth of organs of the digestive and immune systems
Breeder age 
(weeks) Chick weight (g) Liver (%) Giz + Pro (%) Spleen (%) Bursa (%) Pancreas (%) Yolk sac (%)

Newly-hatched chicks at pulling

32 41.32c 2.98a 7.47b 0.03 0.1 0.19 8.52c

42 44.19b 2.96a 8.21b 0.02 0.1 0.18 11.38b

52 48.82a 2.66b 9.70a 0.01 0.1 0.17 12.65a

SEM 1.55 0.22 0.56 0.001 0.001 0.001 1.18

P-value 0.019 <0.001 <0.001 0.891 0.911 0.877 <0.001

7 days

32 111.33c 4.47a 7.85b 0.07 0.19 0.47 0.19

42 128.76b 4.33a 8.10b 0.07 0.18 0.50 0.15

52 144.90a 3.97b 9.39a 0.07 0.18 0.49 0.30

SEM 8.90 0.55 1.00 0.01 0.02 0.10 0.01

P-value <0.001 0.004 <0.001 0.238 0.155 0.871 0.344

14 days

32 357.23b 3.38 4.98 0.07 0.28 0.43 -

42 360.26b 3.07 4.87 0.07 0.22 0.42 -

52 389.03a 3.41 5.57 0.08 0.22 0.47 -

SEM 11.14 0.90 0.99 0.01 0.01 0.10 -

P-value <0.001 0.072 0.111 0.899 0.911 0.678 -

Giz + Pro - proventriculus + gizzard; SEM - standard error of means.
a-c - Means followed by different letters in the column differ between each other by Tukey’s test (P<0.05).

Table 2 - Effect of breeder age on intestinal mucosal morphometry of newly hatched chicks and chicks of 7  
and 14 days

Breeder age
(weeks)

Chick age

At pulling 7 days 14 days

Villus (µm) Crypt (µm) Villus (µm) Crypt (µm) Villus (µm) Crypt (µm)

Duodenum

32 672.0a 86.2 1,164.2 333.3 1,813.8 518.8

42 569.0b 86.2 1,176.0 324.9 1,759.9 527.8

52 574.0ab 91.5 1,164.1 315.4 1,828.9 515.2

SEM 29.0 3.0 49.0 13.0 48.0 18.4

P-value 0.021 0.098 0.124 0.432 0.872 0.287

Jejunum

32 259.0 58.3 417.1 170.3 618.0 271.0

42 245.0 58.3 404.3 161.0 667.9 265.4

52 258.0 64.1 465.0 166.7 645.4 227.3

SEM 29.0 5.0 50.1 6.6 33.3 25.0

P-value 0.199 0.981 0.651 0.221 0.220 0.233

SEM - standard error of means.
a-b - Means followed by different letters in the column differ between each other by Tukey’s test (P<0.05).
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At pulling, there was less B-lymphocytes (%) present in the bursa of Fabricius (P<0.05) for chicks  
from 32-wk-old breeders compared with chicks from 42 and 52-wk-old breeders, which was also 
the case for chicks at seven and 14 days (P<0.05) (Table 3). Breeder age did not affect the amount of 
B-lymphocytes (%) present in the spleen of the chicks (P>0.05).

The 52-wk-old breeders had higher OD of serum (i.e., IgY immunoglobulin concentration; Figure 1), 
obtained from the ELISA, than did the breeders of other ages (P<0.05) and the amount of IgY present in 
egg yolk was also higher for eggs from 52-wk-old breeders (P<0.05). The amount of IgY present in the 
yolk sac of chicks was lower for chicks from 52-wk-old breeders in relation to the other breeder ages 
studied (P<0.05).

At pulling, chicks from 52-wk-old breeders had higher serum IgY immunoglobulin concentration 
compared with chicks from 32- and 42-wk-old breeders (P<0.05). Despite the reduction in the 
amount of IgY up to 28 days, chicks from 52-wk-old breeders continued to have a higher serum IgY 
immunoglobulin concentration than chicks from breeders of the other ages studied (Figure 2). Breeder  
age stopped having an effect on the amount of IgY present in chick serum at 35 days (P>0.05).

Letters denote significant (P<0.05) differences between treatments.

Figure 1 - Effect of breeder age on immunoglobulin Y (IgY) concentration (optic density, OD) obtained from  
ELISA of the serum of the breeders, egg yolk, and chick yolk sac. 
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Table 3 - Effect of breeder age on on B-lymphocyte count of chick lymphoid organs of newly hatched chicks  
and chicks of 7 and 14 days

Breeder  age
(weeks)

Bursa of Fabricius Spleen

At pulling 7 days 14 days At pulling 7 days 14 days
32 8.85b 13.22b 16.13b 7.13 11.60 12.33
42 11.00a 16.52a 18.30a 7.80 11.31 12.00
52 10.00a 15.40a 19.46a 7.99 11.42 11.00
SEM 0.5 0.09 0.29 0.91 0.55 1.00
P-value <0.001 0.003 <0.001 0.222 0.956 0.871
SEM - standard error of means.
a-b - Means followed by different letters in the column differ between each other by Tukey’s test (P<0.05).
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4. Discussion

The transfer of immunoglobulin from breeders to progeny is a very important process in poultry 
production since the initial immune status of chicks determines performance during the initial 
phase. Literature on how breeder age affects this process is scarce. Thus, the results presented 
here contribute to a better understanding of how immunity is transferred from hens to eggs and, 
consequently, to chicks. These results also show how breeder age affects the initial development of 
organs of the digestive and immune systems.

Breeder age was expected to affect the weight of the newly-hatched chicks. Breeder age influences egg 
size and these two factors are positively correlated such that larger eggs produce heavier and longer 
chicks (Attia et al., 1994, 1995; O’Dea et al., 2004; Araújo et al., 2016; Iqbal et al., 2017). 

The relative weight of gizzard + proventriculus was greater for chicks of 52-wk-old breeders until 
seven days, after which the effect was lost. According to Fernandes et al. (2014), the weight organs of 
the digestive system of neonatal chicks are proportional to the age of the breeders and weight of the 
chicks. However, in the present study, liver weight of chicks from 52-wk-old breeders was lower than 
that of chicks from the breeders of the other ages, corroborating Johnson-Dahl et al. (2017). This 
may be explained by the lower demands of the organ during the initial phase of life of larger chicks, 
since the organ is likely less required during the embryonic phase due to greater beta-oxidation 
caused by the greater oxygen supply, a result that extends to 14 days of age, perhaps because there 
is compensation for the liver of younger breeders that develop more. In general, the intestinal villi 
of chicks were not affected by breeder age, which is in agreement with the findings of El-Sabry et al. 
(2015); however, Fernandes et al. (2014) found breeder age to have a positive linear effect on chick 
intestinal development.

Breeder age did not affect the weight of lymphoid organs, which is consistent with reports in the 
literature (El-Sabry et al., 2013; Fernandes et al., 2014; El-Sabry et al., 2015). However, at pulling, there 
was less B-lymphocytes in the bursa of Fabricius of chicks from 32-wk-old breeders than for chicks from 
older breeders, which was a pattern maintained up to 14 days. This result indicates that there is less 
transfer of immunity by younger breeders, resulting in one-day-old chicks that are more susceptible to 
challenges during the first days of life. Thus, it can be inferred that older breeders have the ability to 
more efficiently immunize their progeny up to 14 days. These results are confirmed by the analysis of 

Letters denote significant (P<0.05) differences among treatments within each chick age.

Figure 2 - Effect of breeder age on immunoglobulin Y (IgY) concentration (optic density, OD) obtained from  
the ELISA of chick serum.
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the amount of IgY present in the serum of chicks up to 14 days of age, during which the birds basically 
had only maternal immunoglobulin since they were not vaccinated. It was expected (Leandro et al., 
2011b) that ND antibody would be practically undetectable (mean OD = 0.123, 0.147, and 0.150 for 32, 
42, and 52-wk-old breeders, respectively) at 14 days of age (Figure 2). Broiler progeny of 32-wk-old 
breeders had lower IgY.

The reduction in the amount of IgY in broiler progeny observed for all breeder ages up to the 14 days 
of life is a result of the aging of proteins and their consumption by metabolic processes carried out 
by chicks during the first weeks of life (Hamal et al., 2006). However, immune system effectiveness 
depends not only on the possibility of recognizing antigens, but also on the amplification of this 
response through the induction of lymphocyte proliferation (Pompéia et al., 2000) and maternal 
nutrition and age (Attia et al., 1994, 1995).

The present study reaffirms the concept of the predominance of IgY immunoglobulin in the 
bloodstream of breeders, in the vertical transmission of the immunoglobulin to the egg yolk and 
yolk sac and in the transfer to newly hatched chicks. Younger breeders were expected to have higher 
serum concentrations of IgY and, consequently, to deposit a greater amount of IgY in egg yolk because, 
according to Murai et al. (2020), vaccination programs for breeders are more intense up to about 
20 weeks and, thus, higher concentrations of these immunoglobulins were expected in 32-wk-old 
breeders. The last vaccine applied to breeders of the flock used in the present study occurred when 
the birds were 18 weeks old and was against ND. Still, the fact that the reduced number of follicles 
and the greater interval between ovulations may explain the greater accumulation of IgY in yolks 
of eggs from older breeders, it is still possible to raise the hypothesis that the physiology of older 
breeders attempts to increase nutritional support that will be offered to embryos for development 
(Attia et al., 1995).

Yolk sac weight was greater for chicks from 52-wk-old breeders, possibly due to the weight of the 
chick itself (Araújo et al., 2016). Ulmer-Franco et al. (2012) argued that the variation found in the 
literature regarding the use of the yolk sac is due to the influence of mechanical incubation as well 
as the waiting time for chicks in hatchers. The greater supply of IgY in the yolk sac of embryos from 
younger breeders may be a reflection of the greater absorption of these proteins by the larger embryos 
of the older breeders. According to Moran Jr. (2007), the greater IgY absorption by yolk for embryos 
from older breeders can be explained by the larger vitellin membrane and greater development of  
the yolk vascular system. Thus, it is possible to suggest future studies that measure development of  
the yolk vascular system.

With the knowledge that the egg yolk of young breeders has a lower concentration of IgY, strategies 
can be developed to increase IgY in the serum of these breeders and, consequently, increase the 
innate immunity of the newly hatched chicks. According to Araújo et al. (2019), broilers are 
slaughtered earlier, which increases the importance of the pre-initial rearing phase, and so it 
would be interesting to promote an improvement in their initial immunity. Interestingly, when  
observing the response of chicks to the ND vaccine received at 15 days of age, chicks from 32-wk-old 
breeders were noticed to have a greater capacity for IgY production compared with chicks from 
42- and 52-wk-old breeders.

Chicks at 21 days of age from the flock of 32-wk-old breeders were found to obtain a higher 
concentration of IgY after vaccination. This indicates that chicks from younger breeders are able 
to react more effectively in the production of antibodies, which, in an infectious focus, would be 
extremely useful in preventing the proliferation of pathogens. However, despite responding more 
quickly, at 28 days of age, chicks from the 42-wk-old breeders were able to maintain serum IgY 
immunoglobulin concentrations more persistently, while at 35 days there was no significant difference 
among treatments. Thus, it can be said that chicks that have a lower amount of innate IgY are capable 
of producing a greater amount of endogenous IgY in the bloodstream. With the intensification of 
the poultry industry and the continuous need to control pathogens, there is a critical need to extend 
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our understanding of the avian immune system and interventions in the development of immune 
competence in neonatal chicks (Taha-Abdelaziz et al., 2018).

5. Conclusions

Fifty-two-week-old breeders have a greater amount of circulating immunoglobulin Y and a greater 
capacity for depositing immunoglobulin Y in the yolk of fertile eggs. Embryos from 52-wk-old breeders 
absorb more immunoglobulin Y present in the yolk and have greater innate immunity for up to 14 days. 
Upon receiving a vaccine, chicks from 32-wk-old breeders present a greater vaccine response with a 
higher concentration of immunoglobulin Y for up to two weeks after the vaccine.
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