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ABSTRACT

Salmonella is still the major threat to the poultry industry and humans especially
that of zoonotic importance. In the present study, a total of 300 samples (liver,
intestine, yolk sac and spleen) collected from 100 broiler chickens were examined
bacteriologically for the presence of Salmonella. The isolated salmonellae were then
screened for virulence encoding genes using multiplex PCR and the antimicrobial
susceptibility to antibiotics using disc diffusion method. Results showed that
Salmonella was recovered from 5.33% of the examined samples. Sixteen
Salmonella serovars were recovered [Salmonella Sinchem (n=3) Salmonella
Typhimurium (n=2), Salmonella Gallinarum (n=2), Salmonella Enteritidis (n=2),
Salmonella enterica subsp. Salamae (n=1), Salmonella Virchow (n=1), Salmonella
Kentucky (n=2), Salmonella Heidelberg (n=I1), Salmonella Farsta (n=1) and
Salmonella Hydra (n=1)]. Results also showed that all the tested salmonellae
(100%) were found harbor the virulence encoding gene specific amplicon of pagC,
msgA, spiA, invA, prgH, orgA, sipB, tolC, iroN, lpfC, pefA, sitC, sifA, and sopB.
While, only 30% and 70% of the examined salmonellae were harbor cdtB and
spuB, respectively. The antimicrobial susceptibility testing of the isolates revealed
that most of the isolated Salmonella serovars were expressed multiple antibiotic
resistance indexes (MAR) to amoxicillin, doxycycline, chloramphenicol, ampicillin,
gentamicin, trimethoprim/sulphamethoxazole. In conclusion, the results of the
current study demonstrated that Salmonella isolated from broilers chicken were
found to harbor many virulence encoding genes and expressed a high degree of
MDR to antibiotics commonly used in human medicine.
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INTRODUCTION been identified based on the Kauffman-White
Salmonella infection remains one of the most classification (Grimont and Weill, 2007,
serious problems affecting the poultry industry Gallegos et al., 2008). Some Salmonella
causing high economic losses not manifested serovars such as S. Enteritidis, S. Infantis, S.
in high mortality in young birds and the high Kentucky, and S. Heidelberg appear to be
costs of treatment and prevention programs. In more prevalent in poultry than other
addition, it causes lower hatchability, fertility animals (Foley et al., 2011). Salmonellae are
and decreased egg production. The genus widespread in nature and are commonly found
Salmonella is a Gram-negative, flagellated, in the intestinal tract of mammals, birds, and
facultative anaerobic short bacilli, 0.7-1.5 x reptiles. Poultry is considered the primary
2.5 um (Forshell and Wierup, 2006). There are reservoirs of salmonellae. Some species of
more than 2500 Salmonella serovars have Salmonella are host restricted and usually
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colonized the intestine of poultry and don't
contaminate the carcass surface so they did not
2007). Salmonellosis is a zoonotic bacterial
disease of national and international
importance. The worldwide distribution of
salmonellosis often parallels the patterns of
trade of animal products and food, and the
migration patterns of humans and animals
(Gilbert et al., 2010). In particular, two
Salmonella serotypes, S. Enteritidis and S.
Typhimurium became major causes of human
illness in the 1980s and 1990s,(Bailey and
Maurer, 2001; Gray and Fedorka, 2002;
Mglbak et al., 2006). In Egypt S. Enteritidis
isolated from broiler chicken and chicken has
been implicated in many cases of food
poisoning. The human clinical signs of
salmonellosis include Fever, nausea and
diarrhea, vomiting and abdominal pain after an
Incubation period of 12 to 72 hrs (Ammar et
al, 2010). The severity of infection of
salmonellosis was governed by the production
of many virulence encoding genes. These
virulence determinant genes of Salmonella
spp. is associated either with a combination of
chromosomal or plasmid factors (Oliveira et
al. 2003). These genes have a role in adhesion,
invasion, and  enterotoxin  production
(Chuanchuen et al. 2010, Das et al. 2012,
Oliveira et al. 2003).

This work was aimed to elucidate the most
common  Salmonella  species  affecting
poultry. The confirmed isolates were
examined for their sensitivity to the common
antimicrobials used in poultry farms in Egypt.
In addition, the antimicrobial susceptibility
and the molecular characterization of
virulence genes associated with theses
Salmonellae was assessed.

Materials and Methods

Sampling

A total of 300 organ samples (liver, spleen,
cecum, and yolk sac) were collected from 100
poultry carcasses suspected to be infected with
Salmonella. The samples were collected from
different poultry farms located in El-Minufyia
and El-Gharbia  governorates  between
February 2017 to December 2017.

Isolation and identification of Salmonella
Isolation and identification of Salmonella was
carried according to 1SO 6579 (2002). Briefly,
25 gram of each sample was aseptically
chopped into fine pieces and pre-enriched in
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cause human food poisonings such as S.
Pullorum and S. Gallinarium (Chao et al.
buffered peptone water for 18-20 hours at
37°C. From each pre-enrichment culture, 1ml
was added to 9 ml amount of selenite F broth
(Oxoid) and kept at 37°C for 24 hours. Then a
loopful was taken and streaked on Xxylose
lysine deoxycholate agar (XLD; Oxoid), and
kept for 24 hours at 37°C. The suspected
typical colonies were picked up and examined
microscopically by Gram’s stain. The
biochemical identification of the obtained
isolates was performed according to 1SO 6579
(2002). The isolates were further serotyped
using "O" and "H"antisera (Denka Seiken co.,
LTD) & (Pro-lab diagnostic, U.K).
Genotypic characterization of virulence
genes

The whole genomic DNA was extracted using
QlAamp DNA mini kit following the
manufacture instructions. The isolates of
Salmonella were screened for the presence of
17 virulence_genes using Multiplex PCR in the
following_3 sets: [set 1(amplified spvB 717 bp,
pagC 454bp, , msgA 189 bp, cdtB 268 bp and
spiA 550 bp); set 2 (amplified invA 1070 bp ,
prgH 756 bp, orgA 255 bp ,sipB 875 bp spaN
504 bp, ,and tolC 161 bp); and set 3 (amplified
iroN 1205 bp, IpfC 641 bp , pefA 157 bp, sitC
768 bp, sifA 449 bp,and sopB 220 bp).
Thermal conditions and reaction mixtures
were used as previously described by Skyberg
et al. (2006), Tarabees et al. 2017, Shehata et
al. 2019).

Antimicrobial susceptibility testing:

The susceptibility of the serotyped Salmonella
was  tested against the  following
antimicrobials; amoxicillin (30ug), ampicillin
(10ug), chloramphenicol (30ug), doxycycline
(30u9), sulphamethoxazole/trimethoprim
(25p0) and Gentamycin (10ug), using the disc
diffusion method according to the procedures
established by CLSI, (2015). The media and
antimicrobial discs were supplied by (Oxoid).
Inhibition zones were measured to assess
resistance or susceptibility.

Results and Discussion

Salmonella infections in poultry are the most
important source of Salmonella-associated
food poisoning in humans (Hedican et al.,
2010). In the present study, the obtained data
showed that among the examined 300
samples, 16 samples (5.33%) were positive for



Salmonella. This result is in agreement with
that obtained by (Abd-El- Atif, 2014) who
isolated 64 (5.33%) Salmonella from the
examined 1200 samples. In addition, this
outcome is nearly similar to that obtained by
several researchers. (Abd EIl-Ghany et al.,
2012) showed that Salmonella was isolated
from 3.84% to 5.06% of the examined samples
collected from four chicken flocks located at
El-Kalubia governorate, Egypt. (Issa et al.,
2017) demonstrated that only seven samples
(11.5%) among the examined 61 samples were
found positive for Salmonella. In contrast, a
lower incidence rate was reported by
(Menghistu et al., 2011) who showed that only
seven samples (2.7%) of the examined 220
poultry tissue samples and 40 egg samples
were positive for Salmonella. (Mahmoud,
2016) showed that 43 samples among the
examined 348 chicken samples (12.4%)

collected from Dakahlia and Damietta
Governorates, Egypt were positive for
Salmonella. (Andoh et al., 2016) who

successfully isolated Salmonella from 94/200
(47%) of the examined samples. In addition,
(El-Sharkawy et al., 2017) revealed that
Salmonella was recovered from 41% of the
examined samples collected from broilers
farms located in Kafr EI- Sheikh. (Nidaullah et
al., 2017) isolated Salmonella serotypes from
161 of the examined 182 samples (88.46%).
While (EL-Sheikh, 2018) found Sixteen (16%)
out of 100 balady chickens positive for
Salmonella isolation. Furthermore, a higher
incidence was reported by many studies
including (Uddin et al., 2018) and (Tarabees et
al. 2019) and (Mohsen, 2019). These
discrepancies in results could be attributed to
the geographical distribution of the samples,
the management and housing conditions, the
breed of birds and other factors not
investigated under the conditions of the
current study.

The data also revealed that 10 serovars were
successfully serotyped from chickens 3 S.
Sinchem (18.75%), 2 S. Gallinarum (12.5%), 2
S. Kentucky (12.5%), 2 S. Typhimurium
(12.5%), 2 S. Enteritidis (12.5%), 1 S. Salamae
(6.25%), 1 S. Heidelberg (6.25%), 1 S. Hydra
(6.25%), 1 S. Virchow (6.25%) and 1 S. Farsta
(6.25%). These outcomes are inconsistent with
that previously obtained by Dogru et al.
(2010) who recovered 32 Salmonella serovars
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from 400 of the examined chicken carcasses as
follows; 22 S. Enteritidis (68.7%), 5 S.
Virchow (15.6%), 3 S. Typhimurium (9.3%)
and 2 S. Hadar (6.2%). In contrast, Barua et al,
(2013) revealed that that S. Virchow and S.
Kentucky were the two predominant serovars
isolated from the broiler farms. While (Osman
et al. 2014) demonstrated that S. Enteritidis
was the most frequent isolate 2/150 (1.3%),
followed by S. Typhimurium, S. Virchow, S.
Larochelle.  While (Abd-El-Atif, 2014)
isolated 7 S. Enteritidis, 21 S. Typhimurium, 7
S. Kentucky, 5 S. arizonae, 2 S. Hydra, 1 S.
Anatum, 1 S. Paratyphi A, 4 S. Agona, 1 S.
Bloomsbury, 2 S. Derby, 3 S. Rubislow, 1 S.
Senftenberg, 4 S. Virchow, 5 S. Cerro with a
percentage 10.93%, 32.81%, 10.93%, 7.81%,
3.12%, 1.56%, 6.25%, 1.56%, 3.12%, 4.68%,
1.56%. 6.25%, 7.81%, respectively. Nabil
(2015) isolated 8 S. Typhimurium (18.6%), 1
S. Apeyeme (2.3%), 4 S. Kentucky (9.3%), 1
S. Daula (2.3%), 6 S. Newport (14 %), 3 S.
Tamale (7%), 3 S. Molade (7%), 1 S.
Colindale (2.3%), 1 S. Lexington (2.3%), 2 S.
Bargny (4.7%), 2 S. Enteritidis (4.7%), 1 S.
Papuana (2.3%), 1 S. Labadi (2.3%), 2 S.
Santiago (4.7%), 2 S. Magherafelt (4.7%), 1 S.
Rechovot (2.3%), and 1 untyped Salmonella
(2.3%) and 3 serovars were isolated from
chickens farms located at Damietta
Governorate including 1 S. Takoradi (2.3%),
1 S. Angers (2.3%) and 1 S. Shubra (2.3%).
Andoh et al. (2016) revealed that sixteen
different serovars were identified mainly S.
Kentucky, S. Nima, S. Muenster, S. Enteritidis,
and S. Virchow were the most prevalent types.
(Aslam et al., 2017) stated that S. Hadar was
the most common serovar isolated from
chicken and S. Heidelberg was the most
prevalent serovar isolated from turkey meat. In
contrast, (EI-Sheikh, 2018) showed that only 7
Salmonella serovars were isolated from
chickens including S. Enteritidis, S. Infantis, S.
Newlands, S. Kentucky, S. Wey bridge, S.
Naestved, and S. Ferruch. (Sharma et al.,
2019) demonstrated that S. Kentucky, S.
Virchow, and S. Typhimurium were the
predominant identified serovars. These
differences in results could be attributed to the
geographical distribution of Salmonella. In
addition, this study provides further evidence
for the emergence of new Salmonella serovars
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may have zoonotic importance require further
investigations in future studies.

The severity of Salmonella infection is
controlled by the expression of m the current
study, Salmonella serovars were screened for
the presence of 17 virulence encoding genes
using multiplex PCR. These genes were
involved in invasion, tissue damage and
survival in the macrophages (Skeyberg, 2006).
The data here in showed that pagC, msgA,
SpiA, invA, prgH, orgA, sipB, tolC, iroN, IpfC,
pefA, sitC, sifA, sopB were reported with a
percentage of 100% in 10 Salmonella isolates,
While spvB and cdtB were found in 70% and
30% of the examined Salmonella serovars.
These results are nearly similar to that
obtained by Ammar et al. (2016) who revealed
that invA gene was the most prevalent one
(100%), followed by hilA (88.24%), stn
(58.82%), and fliC genes (52.94%), while
sopB and pefA genes were found in 41.18% of
the examined Salmonella serovars. While,
sefC and spvC encoding genes were found in
11.76 and 5.88%, of the examined 17
Salmonella serovars. While (Skyberg et al.,
2006) found that 11 encoding genes (invA,
orgA, prgH, tolC, spaN, sipB, sitC, pagC,
msgA, spiA, and iroN) out of the examined 17
genes were successfully amplified in the
examined Salmonella serovars. The remaining
genes (IpfC, cdtB, sifA, pefA, and spvB) were
successfully amplified in 10%-90% of the
examined Salmonellae isolated from sick birds
and in 3.75%-90% of the healthy birds. In
contrast, (Tarabees et al., 2017) found that
sitC, sopB, sifA, IpfC, spaN, sipB, invA, spiA,
and msgA genes were detected in S.
Enteritidis. While, the sitC, iroN, sopB, sifA,
IpfC, spaN, sipB, invA, and tolC genes were
successfully amplified in S. Typhimurium.
(Susmita, 2017) showed that invA and spvC
encoding genes specific amplicons were
detected in S. Gallinarium. (Ammar et al.,
2018) stated that the invA gene was present in
100% of examined Salmonella serovars.
(Shehata et al., 2019) demonstrated that the
most predominant virulence genes in the
examined Salmonella serovars isolates were
iroN, cdtB, spaN, invA, and orgA, which were
found in 17 (94.4%), 15 (83.3%), 14 (77.7%),
13 (72.2%), and 12 (66.7%) of the examined
Salmonella serovars, respectively. While,
sipV, IpfC, sopB, prgH, and sitC virulence
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genes were successfully amplified in 7
(38.8%), 7 (38.8%), 7 (38.8%), 5 (27.7%) and
3 (16.6%) of the examined salmonellae,
respectively. In addition, spiA, pagC, msgA,
tolC, sifA and pefA genes were not
successfully amplified in all the examined
serovars (Shehata et al, 2019). Sever and Akan
(2019) demonstrated that the presence of the
virulence encoding genes was varied greatly
among the examined Salmonella serovars. The
data of the present study highlighted the
importance of multiplex PCR as a rapid and
effective technique that can be used for the
assessing of the presence of virulence
encoding determinants among Salmonella
serovars. In addition, the data draw the
attention toward vigilant monitoring programs
for the presence of different of Salmonella and
especially that of zoonotic importance.

The confirmed salmonella serovars were

further examined for their antimicrobial
susceptibility to some antibiotics that
commonly used in poultry farms. The

collected data showed that the examined
Salmonella serovars were highly sensitive to
Doxycycline, Chloramphenicol, followed by
Amoxicillin,  Ampicillin, Gentamicin and
Sulphamethoxazole +Trimethoprim,
correspondingly. (Boris et al., 2012) reported
that almost examined salmonellae were
sensitive to gentamicin, chloramphenicol,
ampicillin and tetracycline. (Taddele et al.,
2012) found sensitivity to amoxicillin 93.3%
of isolated Salmonella strains. This is nearly
with (Putturu et al., 2013) who stated that S.
Enteritidis was  highly  sensitive to
ciprofloxacin followed by chloramphenicol,
amikacin, gentamicin, amoxicillin,
streptomycin, tetracycline, nalidixic acid,
ampicillin and sulfonamide. this result agree
with the out of Ahmed (2014) who
investigated that all strains were sensitive to
gentamycin, ciprofloxacin, colistin sulphate,
doxycycline hydrochloride, neomycin,
chloramphenicol, ampicillin and amoxicillin.
Hasan et al. (2017) reported that on the basis
of antibiotic sensitivity tests Salmonella spp.
isolates were highly sensitive to gentamicin
followed by doxycycline. The obtained result
was different from the out of (Yah and
Eghafona, 2007) reported that 183 Salmonella
isolates showed variable resistance patterns to
the antibiotics. (Sodagari et al., 2015) showed


https://www.ncbi.nlm.nih.gov/pubmed/?term=Ammar%20AM%5BAuthor%5D&cauthor=true&cauthor_uid=27130994
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tarabees%20R%5BAuthor%5D&cauthor=true&cauthor_uid=28459222
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ammar%20AM%5BAuthor%5D&cauthor=true&cauthor_uid=27130994
https://www.sciencedirect.com/science/article/pii/S0882401018306788#!
https://www.sciencedirect.com/science/article/pii/S0882401018306788#!

that high antimicrobial resistance rates were
observed to nalidixic acid (92.8%),
tetracycline (81%), sulfamethoxazole/
trimethoprim (61.2%), streptomycin (56.7%),
and kanamycin (36.9%), chloramphenicol
(3.6%), amoxicillin-clavulanic acid (5.4%),
and ampicillin (11.7%). Moe et al. (2017)
reported that Salmonella isolates were
resistant to trimethoprim-sulfamethoxazole
(70.3%), tetracycline (54.3%), streptomycin
(49.3%), and ampicillin (47.1%),
chloramphenicol (29.7%), amoxicillin-
clavulanic acid (17.4%), ciprofloxacin (9.4%),
tobramycin  (8.7%), gentamicin  (8%),
cefazolin (7.2%), lincomycin-spectinomycin
(5.8%), and norfloxacin (0.7%). The obtained
results are inconsistent with that reported by
Asif et al. (2017 ) who showed that S.
Enteritidis was resistant to ampicillin (82.2%),
tetracycline (80 %), augmentin (77. 14 %), and
chloramphenicol (54,2%) with an overall
multidrug resistance index of 0.5. (Uddin et
al., 2018) stated that Salmonella isolated from
different sources were resistant to tetracycline,
neomycin, ampicillin, novobiocin, cephradine,
piperacillin-tazobactam, and cefepime in
percentages of 89%, 80%, 80%, 75%, 74%,
100%, 94%, and 90%, correspondingly.
(Mohsen, 2019) demonstrated that the isolated
Salmonella serovars were resistant to

Table (1):- Serotyping of isolated Salmonella species.
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tobramycin, amikacin, ampicillin/sulbactam,
amoxicillin/clavulanic acid and doxycycline in
a percentage of 75%, 58.3%, 50%, 58.3%, and
50%, respectively. The present study showed
that most of Salmonella serovars recovered
from poultry were sensitive to the tested
antibiotics  except S.  Enteritidis, S.
Typhimurium, S. Virchow, and S. Hydra.
These variations in results might be attributed
to the intensive use of these antibiotics in
poultry farms as therapeutics or prevention.
Therefore, the results of the current study
encourage regular testing of Salmonella
isolated from poultry for antimicrobial
susceptibility to avoid transmission of these
serovars to human food chains.

In conclusion, the data of the present study
showed that new serovars of Salmonella were
recovered from poultry. These Salmonella
serovars were found to harbor many virulence
encoding genes. These serovars expressed
variable degrees of resistance to antibiotics
and this requires regular monitoring of the
isolated Salmonella for their antimicrobial
susceptibility especially that of zoonotic
importance. Finally further investigations are
warranted to elucidate the emergence of new
Salmonella serovars in particular S. Farsta as a
potential threat to humans.

Type of isolated Salmonella strains

Antigenic analysis

S.Sinchem 3,10:L,v:Z35
S.Gallinarum 1,9,12:-:-
S.enterica subsp.Salamae 1,9,12:9,m,[s],t:[1,5,7]
S.Kentucky 8,20,1,Z6
S.Entertidis 1,9,12,9,m,-
S.Typhimurium 1,4,[5],12,1,1,2
S.Heidelberg 1,4512r,1,2
S.Hydra 21,c,1,6
S.Virchow 6,7,14:r:1,2
S.Farsta 4,12:i:e,n,x
Table (2):- Incidence of Salmonella serovars
S. serovars Number of serovars Percentage
S. Sinchem 3 18.75%
S. Gallinarum 2 12.5%
S. enterica subsp.Salamae 1 6.25%
S. Kentucky 2 12.5%
S. Entertidis 2 12.5%
S. Typhimurium 2 12.5%
S. Heidelberg 1 6.25%
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S.Hydra
S.Virchow
S.Farsta

[EEN

6.25%
6.25%
6.25%

Table (3):- the result of Multiplex -PCR of virulence genes associated with salmonella isolates:

Salmonell virulence genes
a spv. pag msg cdt spi inv prg org sip tol iro Ipf pef sit sif  sop
serovare B C A B A A H A B C N C A C A B
S.S _ + + + + + + + + + + + + + + +
S.G + + + _ + + + + + + * + + + + +
S.e + + + _ + + + + + + + + + + + +
S. K _ + + _ + + + + + + + + + + + +
S.E + + + _ + + + + + + + + + + + +
ST _ + + _ + + + + + + + + + + + +
S. Hb + + + _ + + + + + + + + + + + +
S.H + + + _ + + + + + + + + + + + +
AV + + + + + + + + + + + + + + + +
S.F + + + + + + + + + + + + + + + +

S.S = S. Sinchem , S.G= S. Gallinarum, S.e =S.enterica subsp.Salamae ,S.K=S. Kentucky, S.E= S. Entertidis , S.T =S.
Typhimurium, S. Hb=S. Heidelberg, S.H=S. Hydra, S.V =S.Virchow, S.F = S. Farsta

Table (4) Salmonella species susceptibility testing to different antimicrobial agents

Isolates
type
S. Sinchem 1
S. Sinchem 2
S. Sinchem 3
S. Gallinarum 1
S. Gallinarum 2
S. enterica
subsp.Salamae
S. Kentuckyl
S. Kentucky2
S. Entertidisl
S. Entertidis2
S. Typhimuriuml
S.Typhimurium2
S.Heidelberg
S.Hydra
S.Virchow
S.Farsta

antimicrobial agents

A

VO —nl

DVOVDOONODWVWAO—W

=

OO LIOOLLIOON— W (.DU)(DU)U)CD)

C

N=—=——UNND—-0uLumuununumw u LULumw-—um

AM

—-_nNnnmuvuwm

w

VWAOTOTnVIODLLIOWmL—

WOITITITOOOD— 0 w—m—wg

S

n numwmwmom X

NV—=—TT0NVDIODLOVL—WU—

—

S=Sensitive, 1= Intermediate, R= Resistance, AML= Amoxicillin, DO= Doxycycline, C= Chloramphenicol, AMP=
Ampicillin, CN= Gentamycin, SXT= Sulpha+Trimethoprim.

Table (5). Antimicrobial susceptibility patterns

Salmonella serotype (No)

AM

AV )

)

SS(B SG(2 Sel SKZ SE@2 ST
)

)

) 1)

S.Hb(

)

SH(I SV( S.F({1

Total No. (%)
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SRSRSRSRSRSPRST RS SRSERSR s R
AM 7 6
1’ 2020001 01 1 1 1 0 1 01010 1 (43738 (375

%) %)
12 3
DO 3 0 2 0 1 0 1 0 1 1 1 1 1 0 01 1 0 1 0 18.75
(15%) "y,
C 202 01020201071 000°0°0T1°0 2 0
(75%) 0%
10 A
0,
AM30101010111110010110(62).5/025%
10 3
CN 2 01 0101 020110 1 011 0 1 0 (625% 1875
) %
11 2
SXT3020101010111001001068_75%(%2_55

AMA=Antimicrobial agent, NO=Number, S=Sensitive, I= Intermediate, R= Resistance, AML= Amoxicillin, DO=
Doxycycline, C= Chloramphenicol, AMP= Ampicillin, CN= Gentamycin, SXT= Sulpha+Trimethoprim. S. S = S.
Sinchem , S. G= S. Gallinarum, S.e = S.enterica subsp.Salamae ,S. K= S. Kentucky, S. E= S. Entertidis , S.T =S.
Typhimurium, S. Hb=S. Heidelberg, S. H=S. Hydra, S.V =S.Virchow, S. F = S. Farsta.

Table (6) Multidrug resistance of different Salmonella species to antimicrobial agents

. . MDR
No.of Antimicrobials .
Salmonella serotype . ; (Multidrug
to which the isolates .
(No.) ; resistance)
were resistant
Index
S. Sinchem(3) 0 0
S. Gallinarum(2) 0 0
S. enterica 0 0
subsp.Salamae(1)
S. Kentucky(2) 0 0
S. Entertidis(2) 3 0.5
S. Typhimurium(2) 5 0.83
S.Heidelberg(1) 2 0.33
S.Hydra(1) 5 0.83
S.Virchow(1) 2 0.33
S.Farsta(1) 1 0.17
Results of Polymerase chain reaction for Figure (1): PCR products of invA (1070bp), prgH
cetection of common virulence genes in (26 S8 () e e U HOCCnD
Salmonella isolates control, Lané 1: S. Sinchem. Lane 2 S.gGaIIin%rum.
Lane 3: S.enterica subsp.Salamae, Lane 4: S. Kentucky,
T T E T T P Lane 5: S. Entertidis, Lane 6:S.Typhimurium, Lane 7: S.
Heidelberg, Lane 8: S.Hydra, Lane 9: S. Virchow, Lane
10: S. Farsta.

1070 bp

756 bp

255 bp
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717 bp

Figure (2): PCR products of the spvB (717bp), pagC
(454bp), and msgA (189bp) genes. Lane L: 100-1000pb
DNA ladder, Pos.: Positive control, Neg.: Negative
control. Lane 1: Salmonella Sinchem. Lane 2:
Salmonella Gallinarum, Lane 3: Salmonella enterica
subsp.Salamae, Lane 4: Salmonella Kentucky, Lane 5:
Salmonella Entertidis. Lane6: Salmonella
Typhimurium, Lane 7: Salmonella Heidelberg, Lane 8:
Salmonella Hydra, Lane 9: Salmonella Virchow, Lane
10: Salmonella Farsta.

875 bp 1000
54y

161 bp

Figure (3): PCR products of the sipB (504 bp), spaN
(161bp), tolC (875bp) genes. Lane L: 100-1000 pb
DNA ladder, Pos.: Positive control.

Neg.: Negative control, Lane 1: Salmonella Sinchem,
Lane 2: Salmonella Gallinarum, Lane 3: Salmonella
enterica subsp.Salamag,. Lane 4: Salmonella Kentucky.
Lane 5: Salmonella Entertidis, Lane 6: Salmonella
Typhimurium. Lane 7: Salmonella Heidelberg, Lane 8:
Salmonella Hydra, Lane 9: Salmonella Virchow, Lane
10: Salmonella Farsta

Figure (4): PCR products of the cdtB (268bp), spiA
(550 bp) genes Lane L: 100-600 Pb DNA ladder, Pos.:
Positive control, Neg.: Negative control, Lane 1:
Salmonella Sinchem, Lane 2: Salmonella Gallinarum.
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Lane 3: Salmonella enterica subsp.Salamae, Lane 4:
Salmonella Kentucky, Lane 5: Salmonella Entertidis,
Lane 6: Salmonella Typhimurium, Lane 7: Salmonella
Heidelberg, Lane 8: Salmonella Hydra, Lane 9:
Salmonella Virchow, Lane 10: Salmonella Farsta.

1205 bp

641 bp

157 bp

Figure (5): PCR products of the iroN (641, bp), IpfC
(1205bp), pefA (157bp) genes, Lane L: 100-1500 pb
DNA ladder. Pos.: Positive control. Neg.: Negative
control. Lane 1: Salmonella Sinchem. Lane 2:
Salmonella Gallinarum. Lane 3: Salmonella enterica
subsp.Salamae, Lane 4: Salmonella Kentucky. Lane 5:
Salmonella  Entertidis. Lane 6:  Salmonella
Typhimurium. Lane 7: Salmonella Heidelberg, Lane 8:
Salmonella Hydra, Lane 9: Salmonella Virchow, Lane
10: Salmonella Farsta.
Pos L 1 2 3 4

Figure (6):

PCR products of the sitC (768bp),
sifA(449bp), sopB(225bp) genes, Lane L: 100-1000kpb
DNA ladder, Pos.: Positive control, Neg.: Negative

control, Lane 1: Salmonella Sinchem, Lane 2:
Salmonella Gallinarum, Lane 3: Salmonella enterica
subsp.Salamae,. Lane 4: Salmonella Kentucky. Lane 5:
Salmonella  Entertidis. Lane 6: Salmonella
Typhimurium, Lane 7: Salmonella Heidelberg, Lane 8:
Salmonella Hydra, Lane 9: Salmonella Virchow, Lane
10: Salmonella Farsta.
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