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Abstract: Problem statement: Genetic line differences in resistance of layer hams young chicks to
Salmonella entritidis have been identified through a lot of studies. Tidathy the agricultural industry
was prepared for the potential phasing out of #otids for use in controlling bacterial pathogens.
Early infection may result in long term colonizatiof layers withSalmonella entritidis, resulting in
shedding into table or hatching egggproach: This study was carried to evaluate the genetitofac
underlying early response falmonella entritidis, genetic line differences in mortality and pathoge
load at two sites (cecal lumen and spleen) weresitiyated. At day of hatch, chicks of four genetic
lines were intra-esophageally inoculated with oh¢hree doses dfalmonella entritidis phage type

13 A. Results: There was a significant effect{@.001) of genetic line on chick 6 days survivaleTh
effect of genetic line was significantp.05) on survivors'Salmonella entritidis burden in cecal
content but not oBalmonella entritidis load per gram of spleeBalmonella entritidis pathogen load of
the spleen and the cecal content were not signtficaorrelated, indicating that independent host
mechanisms are partly responsible for these twitstr@onclusion: Future Salmonella entritidis
control mechanism in poultry may be the same &suted these days but it has to be for longer term
sustainability, genetic resistance should be puts8afficient genetic line variation should exists
suggest that it is feasible to effectively choosgoag pure breeder lines for those exhibits reduced
Salmonella entritidis induced mortality and cecal conteésaimonella entritidis pathogen load in young
layer chicks.
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INTRODUCTION Salmonella entritidis pathogen load in chicks reduces
the Salmonella entritidis contaminated eggs produced
In the United States, an estimated 500,000 cdses by the hens. Management and pharmaceutical
human illness are annually attributed toapproaches such as vaccination, competitive exaiusi
Salmonella entritidis contaminated food produétd. and antibiotic treatments can help reduce the
The primary route forSalmonellae transmission in  Salmonella burden in poultry!. Additional reduction in
poultry is vertical transmission via contaminatey®  pathogen load in poultry may be obtainable through
but lateral transmission also occurs via contarethat genetic selection for disease resistance; Lafifbnt
feed, water and facilities or via host reservoisstsas  Previous studies have demonstrated the polygenic
wild birds, rodents, pet and humBfls The nature of disease resistanceSamonella entritidis in
Salmonella entritidis serotypes colonized at an early poultry; Bumstead and Barr&i*2'>'® Others
age are maintained throughout adulthood in layeGorham et al.** have measured mortality and
chicken&’. Salmonella entritidis contamination in layer frequency of colonization in young chicks, butlditts
hens can result in decreased egg production ankhown regarding the quantifiable pathogen load of
furthermore, the bacteria can contaminate the laiGalmonella entritidis in the internal organs. Genetic
egg¥. Gasf! has suggested that reduction offactors involved in early resistance and immune
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response in layer chicks are not well understodte T streaked on XLT4 medium plates (BD Diagnostic
objective of this study was to evaluate geneti@ lin System, Fisher Intgontaining 100ug mL™ nalidixic
effect on survival and pathogen load afteracid and incubated at 37°C for 20-24 h. If colony
Salmonella entritidis exposure in young layer chicks. morphological identification ofSalmonella entritidis
was questionable, the colony identity was confirrogd
MATERIALSAND METHODS Salmonella antiserum group D agglutination (BD
Diagnostic System, Fisher Int.)). The enrichment
cultures were held at 4°C during the plus-minus
%creening.

Birds. Two hundred chicks from four layer lines
equally represented for sex and genetic line. Three
lines and one experimental cross were used. Th

experimental cross was produced from the three purgatigtical analysis: All analyses were performed by
line strains. To ensure that the maternal immuatust using SAS 9.2.0. Effects of interactions on surkiva
of all hens producing the chicks was equivalent anqyere tested by the Wald method. The numbers of

would not interfere with testing their chicks for ogmonella entritidis colonies x 10 were used for
salmonella response, all hens were kept under the samgna|ysis. Minor room effects oSalmonella entritidis

biosecurity measures and mangemental conditions a'"tfblony counts were adjust®i ANOVA was

were from breeding flocks that were tested weekly f performed with variables of genetic line, sex and
freedom fromSalmonella sp. The chicks were equally jnocylation dose and with all two and three way
divided, with regard to genetic line, sex and iatian  jieractions. Pearson’s correlation test was used t
dose, into three biosafety level two animal rooifse  getermine the correlated relationship between splee

chicks were given access to water and faddibitum.  anq cecal conterBalmonella Entritidis pathogen load.
The feed contained standard feed additive amounts g ot otherwise indicated, 99.05 was considered

Amprolium (0.0125%). significant.

Salmonella entritidis challenge: The RESULTS

Salmonella entritidis phage type 13A was brought into

the exponential growth phase by incubating in Luria Environmental scans of the birds, laboratory
Bertani (LB) broth (Fisher Scfpr approximately 4 h  rooms, bedding, water and feed confirmed the alesenc
at 37°C. Inoculation dose dilutions of of environmental Salmonella entritidis prior to the
Salmonella  entritidis were made based on a experimental exposure. Four chicks (one from each
concentration estimated from the optical density genetic line) were sacrificed prior to inoculatiwith

600 nm. ActualSalmonella entritidis inoculation doses Salmonella entritidis and bacterial cultures of spleen
were then confirmed by serial plate dilutions oé th and cecal contents confirmed them to be
inoculum. Chicks were intraesophageally inoculatedSalmonella entritidis free.

with Salmonella entritidis via a syringe equipped with

an infusion teat. Each chick received one of thred-ayers survival post-challenge: All 200 chicks were
inoculation doses (1x£01x1@, or 1x13 CFU/chick in  included in the survival analysis. Chicks were
0.25 mL of LB broth). Chicks were monitored twice catégorized as alive or dead (euthanized and
daily for clinical expression of disease. Morbidais ~ SPontaneous mortality) at 6 days. The highest
were sacrificed. All 99 birds surviving to day 6nee [noculation dose of Saimonella Entritidis (1x10
euthanized to determirgalmonella Entritidis burden in CFU./b'rd) had a S|gn|f|ca_ntly él1):()3) lower chick
spleen tissue and cecal content. The spleen and Oﬁgrvwal than the other two inoculation doses.

cecum were aseptically removed and rinsed withister Su(r);/ival f(())eraI monellg entritidi_s inoculation doses
PBS (Ambion, Fisher Int.). The spleen was asepyical of 110, 1x10° and %10 CFU/bird were 79.2, 72.9

; ) . . and 54.2%, respectively. There was no significéfiece
weighed and minced with a sterile scalpel. of sex, interaction of sex with either inoculatidose or
) , , genetic line, or interaction of inoculation dosethwi
Bacteriological analysis: The spleen (1 g/10 mL) and gepetic line on chick survival; therefore, inocidat
cecal content (sterile swab collection of cobfeom  oses and sexes were pooled for analysis of giregic
3 cm section/10 mL) were enriched by adding theeffect. There was a significant effect<(p001) of
samples into tryptic soy broth (Remel, Fisher lanjl  genetic line on chick 6 days survival post
incubated at 37°C for 18-20 h. One loopful was take Salmonella entritidis challenge. Survival rates were
and inoculated into Tetrathionate-iodine broth (BD47.2, 72.2 and 55.6% in the three pure lines (ifg
Diagnostic System, Fisher Int.) and then incubated respectively) and 100% in the experimental threg wa
27°C for 20-24 h. After incubation a loopful is cross line (Line 4).
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Fig. 1: Salmonella entritidis pathogen load of cecal

layer chick 6 days survival aft&@almonella entritidis
challenge. Guillotet al.*? have also reported varied
degrees of genetic line effects on resistance te SE
induced mortality rate of young chicks. They rankesl
chicks from broiler, layer and experimental lines
according to the level ofSalmonella entritidis
resistance to IMSalmonella entritidis challenge, as
evaluated by lethal dose 50 results at 15 days- post
challenge. The three commercial layer lines and one
experimental White Leghorn line in the study welle a
ranked as susceptible (lethal dosecB# CFU/bird) to
Salmonella entritidis relative to the other lines in the
study.

The current study demonstrates a wide range of
genetic line responses in survival of young layecks
to oral Salmonella entritidis challenge. The
experimental three-way cross had survival signifiga
superior to each of the pure lines, consistent with
expression of heterosis for this trait. Inoculatidose
may affect pathogenicity ofalmonella entritidis and
the resulting resistance or susceptibility categgimon
of young chicks. In the current study, inoculatoiose
had a significant effect on chick 6 days survival bot
on Salmonella entritidis burden of the cecal content or
spleen tissue of survivors. This result suggesas ¢h
wide range of exposure doses might all result in
sustained colonization of survivors.

There are conflicting reports regarding the effifct

content A. liver (a) and B. spleen (b) by geneticgenetic line on resistance tSalmonella entritidis

lines

Bacterial count in ceca and spleen: The

colonization and on which internal
differentially colonize®*25:1€!

Despite variation in experimental

organs are

protocols,

Salmonella entritidis pathogen load was quantified in chicken genetic line is clearly a contributing facin

the 135 chicks that survived to Day 6, at whichetim e cyrrent study as well as in previous studies on
the chick numbers were no longer equal for genetiGymonglla entritidis resistance. In the current study,
line, sex, inoculation dose, or room. There was NQpere were significant genetic line differencestiie
significant effect of inoculation dose or sex oOngyniving chicks forSalmonella entritidis burden in the
Salmonella entritidis numbers in the cecal content or acal content but not the spleen tissue. Cecaleoont
spleen. Data of all three inoculation doses and bot g spleenSalmonella entritidis burden were not

sexes were, therefore, pooled for analysis of getiee
effect and adjusted for room effect. Genetic lirzal fa
significant effect (g0.05) on Salmonella entritidis
burden in the cecal content but not the spleemdiss
Fig. 1. TheSalmonella entritidis pathogen loads in the
cecal content and the spleen tissue were not etecel
(r<0.077, 10.457).

DISCUSSION

The role of genetics in

correlated; indicating independent host genetic
mechanisms are partly responsible for pathogen é&bad
the two sites. Duchet-Suchawet al.®! reported that
high mortality rate inSalmonella entritidis challenged,

1 day old chicks was incompatible with a persistent
carrier state, thus suggesting that susceptibitiy
mortality is directly related to carrier state putal. In
contrast, Gast and Be&fdwvere unable to establish a
strong correlation between chick mortality and
frequency of production of SE-contaminated eggs.

reducing the Future Salmonella entritidis contamination control

Salmonella entritidis pathogen load in young chicks is mechanisms in poultry may be basically the sanaras

not clearly understood. In this study, we demomestra
significant effect (p<0.001) of genetic line on yaou

currently being utilized, but for long-term
sustainability, genetic resistance should be puaksue
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Hafez"s. A
Salmonella entritidis burden of enriched cecum culture
was reported for 1 week old chicks that were orally
inoculated withSalmonella entritidis phage type 2.

Am. J. Applied Si., 6 (10): 1807-1811, 2009

heritability ~ estimate of 0.20 for 7.

CONCLUSION 8

The current study was able to quantified

Salmonella entritidis laod from enrichment cultures of
the gastrointestinal tract (cecal content) andrite ¢
organ (spleen tissue) of young layer chicks.

The current study demonstrated significant

differences among genetic lines in resistance te SE
induced mortality and in theSalmonella entritidis
burden in cecal contents of young layer chicks.

The genetic line variation exists to effectively

choose pure breeder lines that characterized with
exhibition of reduce®almonella entritidis load.

10.

REFERENCES

Beaumont, C., J. Protais, J.F. Guillot, PlirCo
K. Proux, N. Millet and P. Pardon, 1999. Genetic
resistance to mortality of day-old chicks and
carrier-state  of hens after inoculation with 11
Salmonella entritidis. Avian Pathol., 28: 131-135.
DOI: 10.1080/03079459994858.

Berthelot, F., C. Beaumont, F. Mamp

O. Girard-Santosuosso, P. Pardon and M. Duchet;

Suchaux, 1998. Estimated heritability of the
resistance  to cecal carrier  state of
Salmonella entritidis in  chickens. Poult. Sci.,

77:797-801. PMID: 9628525.

Bumstead, N. and P. Barrow, 1993. Resistance to,
Salmonella  gallinarum, S. Pullorum and

S. Entritidis in inbred lines of chickens. Aviandi

37: 189-193PMID: 8452495.

Cotter, P.F., R.L. Taylor, Jr. and H. Abplanalp,
1998. B-complex associated immunity
Salmonella  entritidis challenge in  congenic
chickens. Poult. Sci.,, 77: 1846-185PMID:
9872588.

Duchet-Suchaux, M., P. Lechopier, J.rlia
P. Bernardet, R. Delaunay and P. Pardor§.199
Quantification of experiment&almonella entritidis
carrier state in B13 leghorn chicks. Avian Dis.,
39: 796-803PMID: 8719213.

Gast, R.K. and C.W. Beard. 1990. Production of
Salmonella  entritidiscontaminated eggs by
experimentally infected hens. Avian Dis.
34: 438-446 PMID: 2196046.

1810

. Oliver,

0 14,

15.

16.

Gast, R.K. and C.W. Beard, 1992. Evaluation of
chick mortality model for predicting the
consequences @almonella entritidis infection in
layer hens. Poult. Sci., 71: 281-28PMID:
1546038.

Gast, R.K. and P.S. Holt, 1998. Persistence of
Salmonella entritidis from one day of age until
maturity in experimentallynfected layer chickens.
Poult. Sci., 77: 1759-176 PMID: 9872575.

Gast, R.K., 1999. Applying Experimental Infectio
Models to Understand the Pathogenesis, Detection
and Control of Salmonella enterica Serovar
entritidis in Poultry. In: Salmonella enterica
Serovar entritidis in Humans and Animals, Part
llI-Chapter 22,Saeed, AM., R.K. Gast, M.E. Potter
and P.G. Wall (Eds.). lowa State University Press,
Ames, 1A, pp: 233-243.
http://www.lavoisier.fr/notice/fr270110.html
Girard-Santosuosso, O., P. Menanteau, M. Duchet&iuch

F. Berthelot and F. Mompartgt al., 1998.
Variability in the resistance of four chicken linges
experimental intravenous infection with
Salmonella entritidis  phage type 4. Avian Dis.,
42: 462-496PMID: 9777146

. Gorham, &., K. Kadavil, H. Lambert, E. Vaughan,

B. Pert and J. Abel, 1991. Persistence of
Salmonella entritidis in young chickens. Avian
Pathol., 20: 433-43PMID: 18680039

t12. Guillot, J. F., C. Beaumont, F. Bellatif, C. Mime,

F. Lantier, P. Colin and J. Protais, 1995.
Comparison of resistance of various poultry lines
to infection by Salmonella entritidis. Vet. Res.,
26: 81-86.PMID: 7735307.

S.P., Boor, K.J., Murphy, S.C., and
Murinda, S.E., 2009. Poultry meat and food safety:
Food safety hazards associated with consumption
of raw milk. Foodborne Pathog. Dis., 6: 793-806.
PMID: 19737059.

Lamont, S.J., 1998. Impact of genetics on dsea
resistance. Poult. Sci.,, 77: 1111-111BMID:
9706074,

Lindell, K.A., A.M. Saeed and G.P. McCabe, 1994
Evaluations of resistance of 4 strains of
commercial layer hens to experimental infection
with Salmonella entritidis phage type eight. Poult.
Sci.. 73: 757-762.

Protais, J., P. Colin, C. Beaumont, J.Hll&G,

F. Lantier, P. Pardon and G. Bennejean, 1996. Line
differences in resistance tSalmonella entritidis
PT4 infection. Br. Poult. Sci., 37: 329-332MID:
8773842,



Am. J. Applied Si., 6 (10): 1807-1811, 2009

17. Schlosser, W.D. and E.D. Ebel, 1998. A risk18. Yonash, N., M.G. Kaiser, E.D. Heller, A. Cahane

assessment dfalmonella entritidis from eggs in

the

United

States.

USAHA.

http://www.usaha.org/speeches/speech98/s98schol.

html

1811

and S.J. Lamont, 1999. Major Histocompatibility
Complex (MHC) related cDNA probes associated
with antibody response in meat-type chickens.
Anim. Genet., 30: 92-10RPMID: 10376299.



