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ABSTRACT

Salmonella enterica serovar enteritidis the "hot strain” infected the
ovary, intestine, forming egg of naturally infected ducks proved to
have unique DNA allele by ERIC-PCR. The present study sought to
determine whether several Salmonella Enteritidisisolates obtained
Jfrom forming egg associated with reproductive tissue by naturally
infected duckshad unique DNA allele or not? Ninety five ducks
fromdifferent three farms in this study (thirty six from farm one, thirty
one from farm two and twenty eight from farm three) and 135 freshly
laid eggs collected from the same farms.Nine ducksout of theninety
fiveducks were positive for detection of Salmonella Enteritidis
bacteriologically, typed serologically and confirmed with
MultiplexPCR on gene OMPC (204 bp) for genus Salmonella and
gene ENT (304 bp) for Salmonella serotype Enteritidis. Salmonella
Enteritidiswasdetectedin ovaries; oviduct, forming eggs and intestine
of one duck were 4, 2, 2 and 4cases respectively out of 95ducks tissue
organs. Salmonella Enteritidis in outer eggs shell was 3 and 0 in

internal eggs contents out of 135 freshly laid eggs of the same farms.
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INTRODUCTION

Salmonella infections are important as a cause of clinical disease in
duck and as a source of food-borne transmission of disease to humans.
Heavy economic losses occur due to morbidity, mortality, reduced egg
and meat production in duck. Mortality may vary from 10% to 80% or
higher in severe outbreaks Kleven and Yoder, (1998).

Although ducks are very resistant to systemic infection caused by
Salmonella, they are potential reservoirs of this organism and may shed it
in the faeces, contaminating the environment Barrow et al., (1999).
There was an outbreak of S. Enteritidis linked to eggs contaminated by
this pathogen ,In British Columbia between 2007 and 2010 and identified
eggs as the most likely source of illness Taylor et al., (2012). The
deposition of S. Enteritidiswithin eggs seems to result from the
colonization of reproductive organs, particularly the ovary and upper
oviduct, in systemically infected hens (Okamura et al., 2001a, b and De
Buck et al., 2004). The site of S. Enteritidisdeposition in eggs (albumen
or yolk) may be determined by the region of the duck's reproductive tract
that is colonized Gast and Holt (2000b).

Egg contamination by S. Enteritidis can be caused by penetration
through the egg shell from contaminated faeces after or during
oviposition Humphrey et al., (1991b) or by direct contamination of yolk,
albumen, egg shell membranes or eggshells before oviposition
originating from the infection of reproductive organs with S. Enteritidis
Shivaprasad et al., (1990).

Lysozymes are one of the major antimicrobial molecules of the egg
albumen, (Skaar, 2010). Lysozyme acts on bacteria mainly by
hydrolyzing the beta-1, 4 glycosidic bonds between N-acetylmuramic
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acid and N-acetylglucosamine, resulting in degradation of peptidoglycan,
and subsequent cell lysis (Bera et al., 2005). Naknukool et al., (2006)
supposed that reduced Duck lysozyme could be the alternative
antimicrobial agent for food industry to supply the customers who are
concerned about natural foods, as it proposed higher activity than
reduced chicken lysozyme.

Traditional detection methods for Salmonella species which based
on culture using selective media and characterization of suspicious
colonies by biochemical and serological tests are generally time
consuming Wallance et al., (1999) while polymerase chain reaction
(PCR) is considered a rapid and sensitive method for detection of

Salmonella species (Stone et al., 1994 and Abouzeed et al., 2000).

Among the molecular methods for typing bacteria, ERIC-PCR
genomic fingerprinting have been found to be extremely reliable,
reproducible, rapid and highly discriminatory Versalovic et al., (1994).
ERIC-PCR useful for differentiation of field-isolated Salmonella strains

and epidemiological studies Hyungkun et al., (2005).

Experimentally many authors tried to prove that egg infection
occurred as ascending infection from the cloaca (Keller et al., 1995 and
Miyamoto et al., 1997, 1999) or descending infection of the reproductive
tract and lining of the oviduct of hen duck Hoop and Pospischil,(1993)

The present study was aimed to prove the unique of DNA of
Salmonella species isolated in reproductive tract, intestine, and egg in

naturally infected duck using molecular technique by ERIC-PCR.
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MATERIALS AND METHODS

A total number of 95hen ducks from different three farms from kafr
El-Sheikh province,after slaughtering were examined for detection of
Salmonella Enteritidis (from different duck tissue; Ovary, Oviduct,
Forming eggs and Intestinal tissue). And a total number of 135 freshly
laid eggs were collected from the same farms separately. The tissue
samples were taken as portions of the ovary, oviduct, forming eggs and
intestine from each duck were aseptically removed, inoculated in
Tetrathionate broth and Rappaport Vassiliadis broth then transferred
rapidly to the laboratory. Each broth culture was incubated for 24 hours
at 37 °C. Egg samples were taken as follow: A- QOuter shell: cotton swabs
were immersed in peptone water and passed on all outer shell surfaces
then pre-enriched in tube containing 5 ml peptone water Stephenson et
al., (1991). B- Internal eggs contents: entire liquid contents of each egg
were thoroughly mixed with sterile pipette separately and aspired by
sterile pipette 0.6 ml transferred to 15 ml of TS broth and incubated for
24 hour at 37 °C Waltman et al., (1998) then cultured on selective media
like Xylose Lysine Deoxycholate agar (XLD), Salmonella-Shigella Agar
(SSA) and MacConkey Agar. Petridishes were incubated at 37°C for 24
hours (Oxeid, 1982). The presumptive colonies of Salmonella were taken
for further identification by biochemical tests like IMViC (Indole,
Methyl red, Voges-Proskauer, Citrate), Triple sugar iron test, and sugar
fermentation tests FEdward and Ewing (1972). Then serologically
diagnosed by polyvalent and monovalent O and H Salmonella antisera,
Multiplex-PCR analysis for confirmation of Sa/monella Enteritidis using
primers specific for Salmonella genus with 204 bp according to Kwang
et al., (1996) wasused:
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(i) OMPCF: ATC GCT GAC TTA TGC AAT CG.

(i) OMPCR: CGG GTT GCG TTATAG GTC TG

~ And primersspecific for Salmonella serotype Enteritidiswith 304 bp
according to Agron et al., (2001) wereused:

(ii) ENTF: TGT GTT TTA TCT GAT GCA AGA GG.
(ii) ENTR : TGA ACT ACG TTC GTT CTT CTG G.

The primers used for Enterobacterial Repetitive Intergenic
Consensus (ERIC) fingerprinting Versalovic et al., (1991) have been
previously applied to epidemiological studies of Salmonella according to
Millemann et al., (1996). There are two primer used in ERIC-PCR.

(i) DG111 (ERICIR): ATGTAAGCTCCTGGGGATTCAC.
(i) DG112 (ERIC2): AAGTAAGTGACTGGGGTGAGCG.

About 1.5 ml of enriched broths were taken in eppendorf tubes and
centrifuged at 8000 rpm for 10 min and the supernatant was discarded.
Fifty ul of sterile distilled water was added to the tubes and boiled in
water bath at 100 °C for 10 min and immediately snap chilled to release
DNA. Then centrifuged at 13,000 rpm for 5 min and the
supernatantcontaining DNA from respective samples were used as
templatefor PCR analysis. Mixture containing 2 pl of 10x Tag DNA
polymerase buffer containing 100 mMtris with pH 9.0, 500 mMKCl, 15
mMMgCl and 1% triton X-100), 2 pl of 10 mMdANTP mix, 0.9 U/ul of
Taq DNA polymerase (Genei), 2 ul each of forward and reverse primer
(4 pmol/ul) and 5 pl of crude bacterial cell lysate. This mixture was

made up to 20 pl using molecular grade water. Amplification was done
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in thermal cycler each cycle consisted of a 1-min denaturation step (94
°C), a 2-min annealing step (35 °C) and a 2-min extension step (72 °C).
Products were extended for7 min (72 °C) after 45 amplification cycles.
For ERIC, each cycle consisted of a 45-s denaturation step (94 °C), a 45-
s annealing step (55°C) and a 45-s extension step (72 °C). After 30
amplification cycles, products were extended for 7 min (72 °C).
Soumetet al., (1999).

The amplified DNAfragments were resolved by agarose gel
electrophoresis, stained with ethidium bromide (0.5pg/ml) and visualized
with an UV transilluminator, Sambrook et al., (1989).

RESULTS AND DISCUSSION

The results of current study were tabulated in tables (1-2) and

illustrated with figures (1 and 2):

Table (1): Show the number of positive hen ducks for Salmonella Enteritidis.

No. of Total no. of ducks No. of examined No. of positive Ducks Percent of positive
farm in farmeach duck for Salmonella for Salmonella ducks for Salmoneﬂir

Farm A 10000 36 4 1L.1% |

Farm B 8000 31 3 9.7% }

Farm C 5000 .28 2 76%
Total 23000 95 9 9.47%

Table (2): Salmonella Enteritidis isolates fromduck reproductive organs,

intestine eggs shell and internal egg contents of ducks at slaughter.

Reproductive organs Intestine Eggs
No. of farm F - s N
Ovary Oviduct orming ¥hoce'ca Quter shell Eggs
eggs junction contents

Farm A 3 - 2 3 -

Farm B - 2 - - 2

Farm C 1 - - 1

Total 4 2 2 4 3

*No= number
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Fig (1) show multiplex PCR amplification, lane 1: Salmonella
Enteritidis isolated from oviduct, lane 2: Salmonella Enteritidis isolated
from intestine, lane 3: Salmonella Enteritidis isolated from ovary, lane 4:
Salmonella Enteritidis isolated from forming egg and lane 5: Salmonella

Enteritidis isolated from freshly laid egg.

FIG. 1. Multiplex PCR amplification: Lane M, molecular weight marker (100 bp
ladder); ctl = S. fyphi control, et2. = 8 enteredis countrol, lane 1: Salmonella
Enteritidis iselated from (oviduct) ; lane 2:; Salmonella Enteritidis isolated from
(intestine) ; Iang 3: Salmonella Enteritidis isolated from (ovary); lane 4: Salmanella
Enteritidis isolated from (forming egg) :lane 5: Salmonella Enteritidis isolated from
{freshly laid egg)

Fig (2) show ERIC fingerprinting patterns of Salmonella Enteritidis
strains lane 1: Salmonella Enteritidis isolated from oviduct, lane 2:
Salmonella Enteritidis isolated from intestine, lane 3: Salmonella
Enteritidis isolated from ovary, lane 4: Salmonella Enteritidis isolated

from forming egg and lane 5: Salmonella Enteritidis isolated from

freshly laid egg.
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Fig. 2. ERIC fingerprinting patterns of Salmonella Enteritidis strains. Lane M,
molecular weight marker (100 bp ladder); lane 1: Salmonella Enteritidis solated
from (oviduct) ; lane 2: Salmonella Enteritidis isolated from (intestine) ; lane 3:
Salmonella Enteritidis isolated from (ovary); lane 4: Salmonella Enteritidis isolated
from (forming egg) ; lane §: Salmonella Enteritidis isolated from (freshly laid egg)

The rational basis for salmonellosis control in the duck industry
relies heavily on research into salmonellosis in chickens, which may not
always be appropriate. Very little recent information is available on the
characteristics and pathogenesis of salmonella infections in commercial

ducks Pomeroy et al., (1991).

Infection with Salmonella usually starts by ingestion, followed by
colonization in the intestine. After colonization, Salmonella is able to

penetrate the mucosal epithelium which results in a systemic infection,
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with colonization of the spleen, liver and ovaries Carroll et al., (2004).
Evidently some strains of Salmonella Enteritidis had become more

invasive in chickens reaching the ovary, oviduct and eggs Mason (1999).

During this study out of 95 duck samples 9 were found to be
positive to Salmonella Enteritidis and among the positive samples, 4
were from farm A, 3 were from farm B and 2 were from farm C. The
percentages of positive samples from these farms were 11.1%, 9.7% and
7.6%, respectively (Table 1).

Table (2) show the number of positive sample forSalmonella
Enteritidis in ovaries, oviduct and forming eggs were 4, 2 and 2
respectively. While, in intestine were 4, zeroin internal eggs contents and
on outer shell three were positively of one hundred and.thirty five freshly

laid eggs.

Salmonella Enteritidisin ovaries were 4 out of 95 examined
ovaries; Gast et al., (2011b) isolated Salmonella Enteritidis by
percentage of 20.8% form ovaries, Wael et al., (2011) S.E isolates from
ovaries of layer hens were 22% and Gast et al., (2013) detected

Salmonella Enteritidis from ovaries were 10.4%.

Colonization of Salmonella Enteritidis in oviducts were 2 out of
95examined oviducts of ducks this result agree with Gast et al., (2013)
who found it at 2.1%. but, very lower than Wael et al., (2011) who found
it at 27.9% and Gast et al., (2011b) who found its frequencies ranged
from 8.3% to 33.3% for oviducts.

SalmonellaEnteritidisisolated fromforming eggs were 2 positive

samplesthis result disagree with Keller et al.,(1995) whofound it at a
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percentage of 27.1%; observed a higher contamination rate of forming
eggs as compared with laid eggs. They suggested a heavier colonization
of the eggs during their development, diminished by factors within the
eggs,such as antibodies, antibacterial enzymes, iron-sequestering and
bacterial protease-inhibiting proteins, controlling the pathogen before the

eggs are laid.

Salmonella Enteritidis in table (2) was 4 out of 95 examined
intestine of ducks at 4.21%. Abd El-gawad (2010) isolated Salmonella
Enteritidis from cloacal swabs at 7.8%. While Temelli et al., (2010)
found that isolated Salmonella Enteritidis in intestine were 50.0% and
Wael et al., (2011) reported that isolates from caeca were 30.8%. This
variation may be referred to variation in degree of preventive control

measures applied in layer farms.

Three freshly laid duck eggs out of 135 eggs had S. Enteritidis
contamination in its outer shell surface with a percentage 2.22%. Gast ef
al., (2004) were recovered it in 40% of chicken egg shell and Wael ez al.,
(2011) on 59.28% while EFSA (2007) rate was 0.8% and Schroeder et
al, (2005) at 0.005%. The correlation between the presence of
Salmonella in faeces and egg shell contamination Gast and Beard
(1990b) explain the difference in percentage concerning duck eggs it is

not present in the available literature

Eggs may be contaminated with Salmonella Enteritidis during
formation in the ovary and oviduct (on egg contamination) Gast and
Beard (1990a). Several lines of evidence support the view that egg

contamination with Salmonella Enteritidis is more likely to take place
Kafrelsheikh Vet. Med. J. Vol. 12 No. 1 (2014) '
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during the formation of the egg in the reproductive organs than by egg

shell penetration Michailidiset al.,(2010). The result in this investigation

contests these views.

Isolation of Salmonella Enteritidis from egg shell as a result from
intestinal carriage, was expected as there is direct correlation between the
presence of Salmonella in faeces and egg shell contamination Gast and
Beard (1990b).

The natural associations of serovar Enteritidis with tubular gland
cells of the oviduct, eggs, both after natural infection reports arerare
Hoop and Popischil(1993). And the predilection for invasion of ovarian
tissue and eggs is not fully explained, it thought to virulence factors such
as binding of type 1 fimbrial to secretions of shell membrane producing
glands, high molecular weight lipopolysaccharide and high density
growth Guan et al.,( 2006).

The genome of bacteria is composed of conserved core of genes for
essential cellular processes and flexible gene pool enables the bacterium

to adapt to special environment conditions Dobrindt, (2005).

There is indication that Salmonella Enteritidis survive the attack
with the help of antimicrobial molecules during the formation of the egg
in the hen’s oviduct and inside the egg. This appears to require a unique
combination of genes encoding for improved cell wall protection and
repairing cellular and molecular damage, among others InneGantois et
al, (2008). In thisinvestigation using ERIC-PCR confirm its unique
DNA allele.
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