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Introduction

3. Salmonella enteritidis
¥Salmonella enteritidis
(SE) is a paratyphoid
Salmonella that, once ingested, can reach
the spleen in 24-28 hours2.

¥In 2001 there were 46 conÞrmed
outbreaks of SE in the United States.  Of
these outbreaks there were 1681
repor ted illnesses and 102
hospitalizations. 

3.

¥Approximately 35% of US layer  ßocks
tested positive for  SE in 20004.

1. Chicken Immune System

¥ Innate immunity consist of physical
bar r iers, natural killer  cells, and
macrophages, and dendr itic cells.

¥ Adaptive immunity, consists of cell-
mediated and humoral immnity, is
mediated through T cells and
immunoglobulins.

¥ In the presence of an invading pathogen,
macrophages and dendr itic cells secrete
cytokines that initiate local inßammation

2. Cytokines

¥ Cytokines are small biologically active
proteins that are associated with the
activation/regulation of the immune
system.

¥ IL -18 Ð produced by macrophages and
dendr itic cells, it activates helper  T cells.

¥ IFN-!  Ð produced by helper  T cells;
causes inßammation.

¥ IL -10 Ð produced by helper  T cells;
inhibits IFN-!  and suppresses
inßammation.

¥ TGF-" 1 Ð produced by helper  T cells
and macrophages; inhibits inßammation.

18 Infected

Fayoumi
Native of Egypt,

known for  resistance to
pathogens, highly

inbred line

Broiler
Character istic of
commercial meat

production,
relatively outbred

Leghorn
Major  contr ibutor  to

commercial egg
producing lines, highly

inbred line

18 Not Infected

Spleen samples at 10 days post-infection

RNA isolated

Expression of mRNA was assayed using qRT-PCR

Cycle threshold (Ct) values adjusted

Adjusted Ct = 40-{[(meantest gene) + (median28S Ð mean28S)][(slopetest gene)/(slope28S)]}

Adjusted Ct values analyzed by GLM:

Test Gene = L ine + SE infection status + L ine*SE infection status + error

SigniÞcantly different effects ranked using StudentÕs t-test

Results

¥ The effect of line on gene expression of IFN-!
was signiÞcant  (Figure 1).

¥Leghorns expressed lower  IFN-!  than other
lines.

¥ No other  mRNA expression differences, by line
or  infection, were signiÞcant (Table 1, Fig 1, 2).
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Table 1 Genetic line and effects of infection status on spleen mRNA
expression (Fit Least Squares, P-values)
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Table 2 Spleen cell gene expression correlations (Multivar iate, P-values)

Correlations with P < 0.01are red

Figure 2.

Expression levels of mRNA for
test genes, by infection status
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Discussion
¥ Leghorn line expressed lower  levels of IFN-!
suggesting that the line is more susceptible to
pathogenic infections.

¥ No signiÞcant effect of infection status on the
expression of the test genes was detected.

¥Innate immunity may have cleared the infection from the
spleen before sampling time.

¥Adaptive immunity could have played a larger  role than
the innate immunity at sampling time.

¥ IL -10 is cor related with the other  test genes in
uninfected hens, but is not in SE challenged hens.

¥This suggests a change in the regulation of anti-
inßammatory signaling, as a result of infection

¥Collectively, these Þndings suggest that the
balance in the network of tested genes is altered
by infection although, individually tested, the
infection does not alter  the gene expression level
compared to the non-infected state.

Results

¥Correlation in expression among all genes in non-challenged
hens, but not for  IL10 in challenged hens (Table 2).
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Figure 1.

Expression levels of mRNA
for  test genes, by line
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Future Studies

¥To fur ther  study the innate immunity in the
hens the expression levels of Toll-like
receptors 2, 4, and 5, along with chemokines
CXCLi2 and CCLi2 should be studied in the
spleen and cecum.

¥Toll-like receptors play an impor tant role in detecting
microbial infection and macrophage activation.

¥Chemokines play an impor tant role in leukocyte
circulation and migration in inßammation.

¥The cecum, or  blind sack that opens into the colon, is
often the site of pr imary infection, and could contain
a stronger  innate immune response than the spleen.

¥To study adaptive immunity, antibody levels
in the blood serum should be tested.


