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Abstract
One thousands and eighty one day old chicks were examined for
isolation of different bacteria. Salmonella was detected in 11.7% in
native chicks while 5.2% among imported chicks, E. coli was
isolated from 17.6% in native chicks while 23.6% in imported, Staph
aureus was present in 29.4% in native and 5.2% in imported chicks.
Serological typing of Salmonella was Salmonella Norwich,
Salmonella Wilhelburg in native chicks while in imported chicks
were Salmonella Brancoster, Salmonella Sekondi Il. E .coli sero-
typing reveled 0125, 0153, 086a in native chicks while in imported
chicks were 026, 078, 036, 015, 0124, 0169, 06, 028 and one un-
typeable strain. Seven Staph aureus isolates five from native and two
from imported. Antibiogram of isolated bacteria was done. All
Salmonella strains were sensitive to Gentamycin while all E. coli
strains were sensitive to Amoxicillin + Clavulanic acid and
Nitrofurantoin. All Staph aureus isolates were sensitive to
Amoxicillin + Clavulanic acid.
Key words: one day chicks, Staph aureus, Salmonella, E. coli

Introduction

Salmonellosis is one of the most
widespread food-borne zoonoses in
industrialized as well as developing
countries (Molla et al, 2003).
Bacteria of genus Salmonella are

members of the family
Enterobacteriaceae.  They are
Gram-negative, facultative

anaerobes and inhabit the intestinal
tract of animals and may be
recovered from a wide variety of
hosts, specially poultry and swine,
human, foods and environment.
Besides, these bacteria may be
pathogenic to wild and domestic

animals and humans (Holt et al,
1994). Conventional culture
methods used for the detection and
isolation of Salmonella include,
nonselective pre-enrichment
followed by selective enrichment
and plating on selective and

differential ~ agars. Suspected
colonies are then confirmed
biochemically and serologically

(Fakhr et al, 2006).

Infections with bacteria of the genus
Salmonella are responsible for a
variety of acute and chronic
diseases in poultry. These diseases
continue to cause economically
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significant losses in many nations
and absorb a large investment of
resources in testing and control
efforts in others. Infected poultry
flocks are also among the most
important reservoirs of Salmonellae
that can be transmitted through the
food chain to humans. (Gast, 2008)
Escherichia coli is bacteria of genus
Escherichia which is member of the
family Enterobacteriaceae, which
is composed of organisms that can
grow aerobically or anaerobically
and utilize simple carbon and
nitrogen sources, Gram-negative,
non-acid-fast, uniform  staining,
non-spore-forming bacillus, usually
2-3 0.6 pm. Organisms grown in
culture are more variable in size and
shape. (Barnes et al, 2008). It is the
most  important agent causing
secondary bacterial infection in
poultry and may also be a primary
pathogen (Gross, 1994).
Colibacillosis is the most frequently
reported disease in surveys of
poultry diseases or condemnations
at processing (Barnes et al, 2008).

Staphylococcal infections are a
worldwide problem in chickens and
turkeys and cause economic losses
due to decreased weight gain,

decreased egg production, and
condemnation of carcasses at
slaughter. The general term
staphylococcus refers to the
morphology of these

microorganisms; in stained smears,
gram-positive, coccoid in shape,
and it often found resemble clusters
of grapes when grown on solid
media. (Andreasen, 2008).
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They may occur in short chains
bacterial antimicrobial drug
resistance is a worldwide problem
that is exacerbated by the
diminishing number of new
antimicrobial ~ drugs in  the
pharmaceutical pipeline (Talbot et
al, 2006 and Okonkoet al, 2009)
and the effectiveness of currently
available antibiotics is decreasing
due to the increasing number of
resistant strains causing infections
(Nawaz et al, 2009). This work was
carried out in order to assess the
occurrence of Salmonella, E. coli
and Staph aureus in apparently
healthy normal one day old chicks.

Materials and methods

Bacterial Isolation

A total of 1080 different samples
from (internal organs (liver, heart,
lung, yolk) and paper lining chick
boxes) were collected 570 from
imported chicks and 510 from
native chicks which were submitted
to reference laboratory  for
veterinary quality control on poultry
production from 2013- 2014.
Samples which were taken from
chicks were (internal organs and
paper lining chicks’ boxes) All

samples were examined
bacteriologically for presence of
Salmonella, E .coli and

Staphylococcus.  Isolation  and
Identification of Salmonella, E .coli
and Staphylococcus was done
according to standard methods (ISO
6579:2002; Lee and Arp 1998 and
ISO 6888-1:2003) respectively.
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Serological identification of
Salmonella was done according to
(Popoff, 2001) and serological
typing of E.coli was carried out
according to (Lee et al, 2009) by
using Known antisera for each
organism (Sifin).

Antibiotic sensitivity test

The antibiogram of Bacterial
Isolates were done by disc-diffusion
test for isolates Salmonella and E.
coli  against 10  antibiotics
Amoxicillin  + Claviolinic acid,
Tetracycline, Streptomycin,
Ciprofloxacin, Norfloxacin,
Trimethoprim - sulfonamethoxazole

(SXT), Gentamycin, Nalidixiic
acid, Nitroforintin and
Chloramphenicol ~ while  Staph

aureus tested against 11 antibiotics
(Oxoid) Penicillin, Amoxicillin +

Claviolinic  acid,  Tetracycline,
Ciprofloxacin, Norfloxacin,
trimethoprim -
sulfonamethoxazole (SXT),
Doxycycline, Gentamycin,
Chloramphenicol, Amikin,

Ofloxacin  and  Erythromycin,
according to the Clinical and
Laboratory  Standards Institute/
Formerly National Committee for
Clinical  Laboratory  Standard
(CLSI/NCCLS, 2009). Briefly, 3-5
pure bacterial colonies were
selected and put on 2 mL Muller
Hinton broth in test tube. The test
tubes were incubated at 37°C for
slight turbidity compared against
0.5 McFarland tube. Muller Hinton
agar plate was inoculated with
previously prepared culture using
sterile bacterial cotton swab in three
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different  directions. Then the
antibiotic disks were distributed on
the inoculated plate. The plate was
incubated in 37°C for 24 hrs as
previously described. Inhibition
zones were measured to detect the
resistant strain.
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Table (1) the break point of Enterobacteriacae according to (CLSI/NCCLS,
2009).
. Interpretation
Antimicrobial code Dise Zone diameter (mm)
Discs I:Aot/eg_cy Sensitive Resistant
giaisc 2 Intermediate p
Amoxicillin + Clavulinic acid | Am+CL | 10-20 pg 18 14-17 13
Chloramphenicol c® 30 ug 18 13-17 12
Ciprofloxacin CP 5 ug 21 16-20 15
Gentamicin GY 10 pg 15 13-14 12
Nalidixic acid NA® 30 pg 19 14-18 13
Nitrofurantoin F300 300 ug 17 15-16 14
Norfloxacin NX° | gu10 pg 17 13-16 12
Streptomycin s 10 pg 15 12-14 11
Trimethoprim-sulfamethoxazole SXT 23.75 ug 16 11-15 10
Tetracycline T 30 g 15 13-15 11

Table (2) the break point of Staph. aureus (CLSI/NCCLS, 2009).

Interpretation
Antimicrobial code Disc Zone diameter (mm)
Discs Potency — -
Mog/disc | Sensitive Intermediate Resistant
> <
Amikacin AKY 30 ug 17 15-16 14
Amoxicillin + Clavulinic acid | Am+CL | 10-20 pg 20 15-18 19
Chloramphenicol. c® 30 ug 18 13-17 12
Ciprofloxacin. CP° 5 ug 21 16-20 15
Doxycycline. DO¥ 30 ug 16 13-15 12
Erythromycin E® 15 g 23 14-22 13
Gentamicin. GY 10 ug 15 13-14 12
Norfloxacin. NX 10 ug 17 13-16 12
Penicillin pt 10 I.U. 29 - 28
Tetracycline. T 30 19 15-18 14
Trimethoprim-sulfamethoxazole SXT 23.75 pg 16 11-15 10
Results isolates) in native and 5.2% (2

Salmonella were isolated from
native chicks 11.7% (2 isolates)
while 5.2% (2 isolates) among
imported chicks.

E. coli by 17.6% (3 isolates) in
native chicks while 23.6% (9
isolates) in imported.

Seven samples were coagulase
positive Staph aureus by 29.4% (5

isolates) in imported chicks.
Serological identification:
Serological identification revealed
different serovars of Salmonellae as

Salmonella Norwich and
Salmonella  Wilhelmburg  were
isolated from native chicks and
among imported chicks were
Salmonella Brancaster and

Salmonella Sekondi 1. (Table 3)
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E. coli serogroups from native
chicks were 0125, 0153, 086a,
while 026, 078, 036, 015, 0124
0169, 06, 028 and one un-typeable
strain were obtained from imported
chicks.

Antibiotic sensitivity test

Salmonella
sensitivity of 4 Salmonella strains to
Norfloxacin, Gentamycin,

Amoxicillin  + Clavulanic acid,
Chloramephenicol, Tetracycline and
Trimethoprim-sulfamethoxazole,

Nitrofurantoin, Ciprofloxacin and
Nalidixic acid were 100%, 100%,
75%, 75%,50%, 50%, 50%, 25%
and 25% respectively. Theses
strains showed intermediate
resistance to Ciprofloxacin and
Amoxicillin + Clavulanic acid by
25% for each of both. The
resistance was 100%, 75%, 50%,
50%, 50%, 50% and 25% to
Streptomycin,  Nalidixic  acid,
Ciprofloxacin, Tetracycline,
Trimethoprim-sulfamethoxazole,

Nitrofurantoin and
Chloramephenicol respectively.
(Table 4)

E. coli

Sensitivity of 12 E. coli strains to
Amoxicillin + Clavulanic acid,
Nitrofurantoin, Chloramephenicol,

Norfloxacin, Gentamycin,
Ciprofloxacin, Trimethoprim-
sulfamethoxazole, Nalidixic acid,
Tetracycline and Streptomycin by
100%, 100%, 66.6%, 66.6%,
58.4%, 50%, 50%, 41.6%, 25% and
25% respectively. While showed

267

intermediate resistance to
Tetracycline, Ciprofloxacin,
Nalidixic acid, Streptomycin and
Gentamycin by 33.3%, 16.6%,
16.6%, 16.6% and 8.3%
respectively. Resistance was to
Streptomycin, Trimethoprim-
sulfamethoxazole, Nalidixic acid,
Tetracycline, Ciprofloxacin,
Chloramephenicol, Gentamycin,
Norfloxacin, by 58.3%, 50%, and

41.6%, 41.6%, 33.3%, 33.3%,
33.3% and 33.3% respectively.
(Table 5)

Staph aureus

Sensitivity of 7 Staph aureus strains
to Amoxicillin + Clavulanic acid,
Ofloxacin, Norfloxacin, Amikin,
Ciprofloxacin, Gentamycin,
Doxycycline, Penicillin,
Tetracycline, Trimethoprim-
sulfamethoxazole and Erythromycin
by 100%, 85.7%, 85.7%, 85.7%,
85.7%, 85.7%, 57.15%, 57.15%,

57.15%, 42.85% and 14.3%
respectively.  Strains  produced
intermediate resistance to
Doxycycline, Gentamycin,

Tetracycline, Ciprofloxacin,
Trimethoprim-sulfamethoxazole

and Norfloxacinby 28.55%, 14.3%,
14.3%, 14.3%, 14.3% and 14.3%.
The strains revealed resistance to
Erythromycin, Trimethoprim-
sulfamethoxazole, Penicillin,
Tetracycline, Amikin, Doxycycline
and Ofloxacin by 85.7%, 42.85%,
42.85%, 28.55%, 14.3%, 14.3% and
14.3%. (Table 6)
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Table (3): Serotyping of Salmonella Sp. (Popoff 2001)

Salmonella Sp. Key
Somatic : 06, O7
Salmonella Norwich Flagler first :e,h
Second: 1,6
Somatic 101, 04, [05], 012, 027
Salmonella Wilhelmburg Flagler first :z 3
Second: [ e,n,z;5]
Somatic 103,010
Salmonella Brancaster Flagler first :e, n, x
Second: 1,7
Somatic : 01, 04, 012,027
Salmonella Sekondi II. Flagler first  : zy
Second: ----

Table (4) Results of antibiotic sensitivity test of Salmonella isolates

Sensitivity of Salmonella isolates
n=4

antimicrobial - - —

Discs Resistant | Intermediate | Sensitive

No. % No. % No. %
Norfloxacin 0 0% 0 0% 4 | 100%
Gentamicin 0 0% 0 0% 4 | 100%
Amoxicillin + Clavulinic acid 0 0% 1 25% 3 75%
Chloramphenicol 1 25% 0 0% 3 75%
Tetracycline. 2 50% 0 0% 2 50%
Trimethoprim-sulfamethoxazole | 2 50% 0 0% 2 50%
Nitrofurantoin 2 50% 0 0% 2 50%
Ciprofloxacin 2 50% 1 25% 1 25%
Nalidixic acid 3 75% 0 0% 1 25%
Streptomycin 4 | 100% 0 0% 0 0%

Table (5) Results of antibiotic sensitivity test of E. coli

Sensitivity of E. coli isolates
. . n=12
antimicrobial _ _ —
Discs Resistant Intermediate Sensitive
No. % No. % No. %
Amoxicillin + Clavulinic acid 0 0% 0 0% 12 | 100%
Nitrofurantoin 0 0% 0 0% 12 | 100%
Chloramphenicol 4 33.3% 0 0% 8 66.6%
Norfloxacin 4 33.3% 0 0% 8 66.6%
Gentamicin 4 33.3% 1 8.3% 7 58.4%
Ciprofloxacin 4 33.3% 2 16.6% 6 50%
Trimethoprim-sulfamethoxazole 6 50% 0 0% 6 50%
Nalidixic acid 5 | 41.6% 2 16.6% 5 | 41.6%
Tetracycline. 5 41.6% 33.3% 3 25%
Streptomycin 58.3% 16.6% 25%
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Table (6) Results of antibiotic sensitivity test of Staph aureus
Sensitivity of Staph aureus isolates
Antimicrobial i n=7 _
Discs Resistant Intermediate Sensitive
No. % No. % No. %
Amoxicillin + Clavulanic acid 0 0% 0 0% 7 100%
Ofloxacin 1 14.3% 0 0% 6 85.7%
Norfloxacin 0 0% 1 14.3% 6 85.7%
Amikin 1 143% | O 0% 6 85.7%
Ciprofloxacin 0 0% 1 14.3% 6 85.7%
Gentamycin 0 0% 1 14.3% 6 85.7%
Doxycycline 1 14.3% 2 | 2855% | 4 | 57.15%
Penicillin 3 | 4285% | O 0% 4 | 57.15%
Tetracycline 2 | 2855% | 1 143% | 4 | 57.15%
Trimethoprim- 3 |4285% | 1 | 143% | 3 | 42.85%
sulfamethoxazole
Erythromycin 6 85.7% 0 0% 1 14.3%

4. Discussion

Salmonellosis is the most important
foodborne disease, in both animals
and man (Brenner et al, 2000),
causing over 1400 human cases a
year in the USA (Mead et al, 1999).
Salmonella enterica is a zoonotic
species that can acquire its
resistance in livestock that resulting
animal food products are important
vectors for the transfer of resistant
bacteria from animals to humans
(Majtad-novaa et al, 2010).

Both E. coli and Staph aureus are of
the most important avian bacterial
diseases (RAJI et al. 2003 and
MAMZA et al, 2010) in Nigeria. E.
coli is the most common avian
bacteria in the intestine and it
causes huge economic losses in
poultry industry. Bacterial
organisms of the genus
Staphylococcus are one of the most

prevalent pathogens in both humans
and animals (Casey et al, 2007 and
Suleiman et al, 2013).

Salmonella, E. coli and Staph.
aureus  were isolated  from
apparently healthy one day old
chicks in this study which was
similar to Liu et al (2010) who
collect 550 samples from five
chicken farms in Shanghai during
March 2005 to October 2006.

In this study E. coli, Salmonella,
Staph. aureus were isolated from
internal organs of one day old
chicks ( yolk , heart , lung and
liver) and E. coli was the most
predominant isolate followed by
Staphylococcus — aureus then
Salmonella this was comply with
(Amare et al, 2013).

In this study Salmonella Spp. was
isolated by 11.7% and this disagree
with (Osman et al, 2010) who
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Isolate the Salmonella Spp. from
one day old chicks by 23.3%. The
four Salmonella strains  were
isolated from the internal organs
and paper-lining chick boxes of
one day old chicks which
corresponds with (Osman et al,
2010) who isolated Salmonella
isolated from the same sites. The
four strains were Salmonella
Wilhelmbur, Salmonella Norwich,
Salmonella  Sekondi I  and
Salmonella Brancaster) were differ
from the Salmonella strains which
isolated by (Osman et al, 2010)
who isolated Salmonella Newport,
Salmonella Kentucky, Salmonella
Enteritidis.  Salmonella  Shubra,
Salmonella Saintpaul and
Salmonella Agona were isolated.
Also (Volkova et al,2011) reported
that the flocks were hatched at sever
broiler hatcheries, the mean within
flock prevalence of Salmonella
positive samples was 6.5% and
ranged from 0% to 86.7% of the 65
flocks studied 25 (38.5%) had at
least one Salmonella positive
sample.

In the present investigation all
Salmonella strains were sensitive to
Gentamyicin and Norfloxacin by
100% similar results as (Balala et
al, 2006) and Amoxaicillin +
Clavinilic acid (75%) which is in
agreement with (Habrun et al,
2010). In addition to
Chloramphenicol (75%), while was
resistant to Streptomycin (100%),
Naladixic acid 75%, Tetracycline
(50%), Ciprofloxacin (25%), and
Nitrofurntion (25%) which is in
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accordance with (Anyanwu et al,
2010) who reported that the pure
isolate of Salmonella paratypi was
sensitive  to  Ciprofloxacin
Kanamycin, Chloramphenicol
Gentamycin, also resembling to
(Liu et al, 2010) who reported that
all  Salmonella isolates were
sensitive to Gentamycin.

In this study E. coli was isolated by
17.6% from one day old chick and
this results was nearly agree with
(Khalil and Einas EI-Shamy, 2012)
who isolate E. coli by 19% from
one day old chicks and not
compatible with the result obtained
with (Roshdy et al, 2012) who
isolated E. coli by 28.7% from one
day old chicks. Different isolates of
E. coli strain were isolated in this
work including (0125, 0153,
0O86a) from native chicks while
(026, O78, 036, 06, 028, 0124,
015, 0169, untypeable) were
isolated from one day old imported
chicks, which is in accordance with
previously reviewed by (Roshdy et
al, 2012) who isolated O78 and
0125 from chicken but also they
demonstrated different strains such
as
(044,0158,0114,0111,0103,0142
,026,0127 and 0164)

Moreover E. coli strains in this
work showed 100% sensitivity to
Nitrofurntion which is as recorded
by (Fatma et al, 2012),
Amoxaicillin  + Clavinilic acid
(100%) which is nearly similar to
(Csaba et al, 2008), highest percent
of resistance is to Streptomycin
(58.3%), Trimethoprim-
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sulfamethoxazole (50%) which is in
accordance with (Salehi and Bonab
2006; Habrun et al, 2010) and also
high percent of sensitivity to
Chloramphenicol  66.6% to
Gentamyicin(58.3%) and
Norfloxacin 66.6%, Ciprofloxacin
(50%), Trimethoprim-
sulfamethoxazole (50%), Naldixic
acid (41.6%) which is complying
with was resistant to Tetracycline
and  Streptomycin  (25%),which
nearly similar to (Rashid et al,
2013) isolated E. coli from One day
old chicks of selected Breeder farm
in Bangladesh and this isolates were
sensitive to  Enrofloxacin and
Ciprofloxacin but resistant to
Cloxacillin , Nalidaxic acid and
Erythromycin .but. isolated E. coli
strain in this work was sensitive to
Ciprofloxacin (50%) and Naldixic
acid (41.6%). Also agree with
(Anyanwuetal, 2010) who reported
that the pure isolate of E. coli was
sensitive to Ciprofloxacin,
Kanamycin, Chloramphenicol, and
Gentamycin.

In this study Coagulase positive
Staph. aureus was isolated by
29.4% and this results was nearly
agree with(Khalil and Einas El-
Shamy, 2012) who isolate Staph.
aureus by 20% from one day old
chicks. Coagulase positive Staph.
aureus strain in this study was
sensitive  to  Amoxaicillin  +
Clavinilic acid (100%), and
Gentamicin, Amikin, Ciprofloxacin,
Ofloxacin, Norfloxacin all are
85.7% for each one, Trimethoprim-
sulfamethoxazole was (42.8%)
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which is complying with (Suleiman
et al, 2013) who reported that
Staph.  aureus  strains  were
susceptible to Ciprofloxacin and
Gentamycin but disagree with our
study in mentioned that Staph.
aureus was resistant to Gentamycin.
Higher percent of sensitivity to
Ciprofloxacin  and  Gentamicin
which resembles to (Otalu et al,
2011). Higher percent of resistance
to Erythromycin and Penicillin has
been found which is in accordance
with who reported that large
proportion of Staph aureus isolates
from the transportation container
were resistant to, Penicillin G and
Erythromycin (Daka et al, 2012).

In this investigation all Coagulase
positive Staph. aureus strains were
sensitive  to  Amoxaicillin  +
Clavinilic acid which agree with
Losito et al, 2005 while highest
percent of resistance to
Erythromycin and Penicillin similar
to (Otalu et al, 2011).

In conclusion Salmonella, E.coli
and Staph aureus can be isolated
from apparently health one day old
chicks and antibiotic resistance
strains can transmit from parents to
chicks through eggs.

4. Acknowledgments

The authors would like to thank
prof. Dr. Soad A. Nasef, Dr. Eman
M. Farghali. And Dr. Heba Badr,
Reference Laboratory for
Veterinary Quality Control on
Poultry production, Animal Health
Research Institute, Ministry of
Agriculture supporting in writing
the manuscript and all entire work


http://www.ncbi.nlm.nih.gov/pubmed?term=Losito%20P%5BAuthor%5D&cauthor=true&cauthor_uid=16463981

272

1. References

Amare, A. Amin, A. M., Shiferaw,
A. Nazir,S. and Negussie,H.
(2013):  Yolk Sac Infection
(omphalitis) in Kombolcha Poultry
Farm, Ethiopia, American Eurasian.
Journal of Scientific Research, Vol.
1, pp. 10-14. DOI:
10.5829/idosi.aejsr.2013.8.1.65108
Andreasen C. B. (2008): Diseases
of poultry. Saif, Y. M., Fadly, A M.,
Glisson, J.R., McDougald, L.R.,
373 Nolan, L.K., Swayne, D.E.,
Editorial Board for the American
Association of Avian Pathologists,
374 Blackwell Publishing .12th ed.,
Chapter 23, Other Bacterial
Diseases (Staphylococcosis). pp
892-900

ISBN-13: 978-0-8138-0718-8
Anyanwu, A. L., Fasina, F. O,
Ajayi, O.T., Rapu, P. and Fasina,
M. M. (2010): Antibiotic resistant
Salmonella and Escherichia coli
isolated from day old chicks, VOM,
Nigeria, African journal of clinical
and experimental Microbiology,
Vol. 11, No. 1, pp. 129-136.

DOI:
0rg/10.4314/ajcem.v11i1.44091
Balala, L. M. 2006. Isolation,
Serologic Identification and
Antibiotic Sensitivity Testing of of
Salmonella spp. in Chickens. The
Philippien journal of veterinary
medicine, Vol. 43, No. 2, pp. 63-70
Barnes, H. John, Lisa, K. Nolan,
and Jean-Pierre  Vaillancourt
(2008): Diseases of poultry. Saif, Y.
M., Fadly, A.M., Glisson, J.R,,
McDougald, L.R., Nolan, L.K,

Mona Abdel Rahman et al

Swayne, D.E., Editorial Board for
the American Association of Avian
Pathologists, 374 Blackwell
Publishing .12th ed., Chapter 18
Colibacillosis. pp. 691-737. ISBN-
13: 978-0-8138-0718-8

Brenner, F.W., Villar, R. G,
Angulo, F. J,Tauxe, R. and
Swaminathan B. (2000):

Salmonella nomenclature, Journal
of Clinical Microbiology, Vol. 38,
pp. 2465 - 2467. DOI.0095-
1137/00/$04.0010

Casey, A. L., Lambert, P.A. and
Elliot, T. S. J. (2007):
Staphylococci. International Journal
of Antimicrobial Agents, 29: 23-32.
DOI:10.1099/jmm.0.46568-0
CLSI/NCCIS, (2009): Performance
Standards for Antimicrobial Disk
Susceptibility — Tests;  Approval
Standard-Tenth Edition and
Performance Standards for
Antimicrobial Susceptibility Test;
M02-A10 and M100-S20.

Csaba, V., Andrijana, R,
Margaret, E. M., Brent, P,
Richard, J. R., Anne, D., Sylvia,
L. C., Scott, A. M. (2008):
Antimicrobial resistance in generic
Escherichia coli isolated from
swine fecal samples in 90 Alberta
finishing farms. The Canadian
Journal of Veterinary Research.
Vol. 72, pp.175-180

Daka, D., Solomon, G. and
Yihdego, D. (2012): Antibiotic
resistance Staphylococcus aureus
isolated from cow’s milk in the
Hawassa area ,South Ethiopia.
Annals of Clinical Microbiology


http://dx.doi.org/10.4314/ajcem.v11i1.44091
http://dx.doi.org/10.4314/ajcem.v11i1.44091

SCVMJ, XIX (2) 2014

and  Antimicrobials,  pp.11-26.
DOI:10.1186/1476-0711-11-26
Fakhr, M.K.; McEvoy, J.M,;
Sherwood, J.S. and Logue, C.M.
(2006): Adding a  selective
enrichment step to the iQ-Check
real-time PCR  improves the
detection of Salmonella in naturally
contaminated retail turkey meat
products. Letter Applied
Microbiology, Vol. 43, No.1, pp.
78-83.

DOI: 10.1111/5.1472765X.2006.019
03

Fatma, A. G., ElI-Gohary, A. H.,
El-Bably, M. A. and Mohamed,
A. A. (2012): In-vitro antibiotic
sensitivity of isolated strains of
Salmonella and E.coli from poultry
farms. 7th  Int.  Sgoci. Conf,
Mansoura pp. 28-30

Gast R. K., (2008): Diseases of
poultry. Saif, Y. M., Fadly, A M.,
Glisson, J.R., McDougald, L.R.,
Nolan, L.K., Swayne, D.E,,
Editorial Board for the American
Association of Avian Pathologists,
374 Blackwell Publishing .12th ed.,
Chapter 16 Salmonella Infections.
pp. 619- 674. ISBN-13: 978-0-
8138-0718-8

Gross, W.G. (1994): Diseases due
to Escherichia coli in poultry. In:
Escherichia coli in  domestic
animals and humans. C. L. Gyles,
ed. CAB International,

Wallingford, U.K. pp: 237-259.
Habrun, B. Kompes, G. Cvetni¢,
7. Spicéié, S. Beni¢, M. and
Mitak, M. (2010): Antimicrobial
susceptibility of Escherichia coli,
Salmonella  spp., Pasteurella

2173

multocida, Streptococcus suis and
Actinobacillus  pleuropneumoniae
isolated from diagnostic samples
from large pig breeding farms in
Croatia. Veterinarski ARHIV, Vol.
80, No. 5, pp. 571-583.

Holt, J.G.; Krieg, N.R.; Sneath,
P.H.A. and Williams, S.T. (1994):
Berger’s Manual of Determinative
Bacteriology, nineth ed. Williams
and Wilkins, Baltimore, pp. 787.
ISBN: 0683006037

ISO (6579:2002): Microbiology of
food and animal feeding stuffs —
Horizontal method for the detection
of Salmonella. 1SO 6579: 2002(E)
International Standards
Organization, Geneva

ISO (6888-1: 2003): Microbiology
of food and animal feeding stuffs —
Horizontal method for enumeration
of coagulase - positive
staphylococci (Staphylococcus
aureus and other species ISO (
6888-1. 2003) (E) International
Standards Organization, Geneva.
Khalil, S. A. and Einas, EI-Shamy
(2012): Aerobic bacteria associated
with ~ omphalitis  of  chicks.
Alexandria  journal of veterinary
science, Vol. 37, No. 1, pp. 69 — 77.
Lee, M.D. and Arp, L.H. (1998) A
laboratory manual for the isolation
and identification of avian pathogen
Daviv E. Swayne, Chairman, John
R. Glisson, Mark W. Jackwood,
James E. Pearson, Willie M. Reed.
Editorial Board for the American
Association of Avian Pathologists,
4th ed., Chapter 3, Colibacillosis.
pp . 14-16. ISBN: 0-915538-07-5



274

Lee, G.Y., Jang, H. I., Hwang,
I. G. and Rhee, M. S.( 2009):
Prevalence and classification of
pathogenic Escherichia coli isolated
from fresh beef, poultry, and pork
in Korea. International Journal of
Food Microbiology, Vol. 134, No.3,
pp. 196-200.
DI10:10.1016/j.ijfoodmicro.2009.06.
013

Liu, W.B., Chen. J., Huang, Y. Y.,
Liu, B. and Shi, X.M. (2010):
Serotype, genotype, and
antimicrobial susceptibility profiles
of Salmonella from chicken farms
in Shanghai. Journal of Food
Protection. Vol. 73, No. 3, pp. 562-
567.

Losito, P., Vergara, A,
Muscariello, 1. T. and lanieri, A.
(2005): Antimicrobial susceptibility
of environmental Staphylococcus
aureus strains isolated from a
pigeon slaughterhouse in Italy,
Journal of Poultry Science, Vol. 84,
No. 11, pp. 1802-1807.
DOI: 10.1093/ps/84.11.1802
Majtadnovad, L., Majtan, T. and
Majtan, V. (2010): Detection of the
Class 1 Integrons and SGI1 among
Salmonella enterica Serovar
Typhimurium  DT104, U302,
DT120, DT193, and Nontypable
Human Isolates. Japan. Journal of
Infectious Diseases, Vol. (63), pp.
292-295.

Mamza, S. A., Egwu, G. O. and
Mshelia, G. D. (2010): Antibiotic
susceptibility patterns of beta-
lactamase-producing  Escherichia
coli an  Staphlococcus aureus
isolated from chickens in Maiduguri

Mona Abdel Rahman et al

(Arid zone), Nigeria
VeterinarskiARHIV, Vol. 80, No. 2,
pp. 283-297

Mead, P. S., Slutsker, L., Dietz,
V., McCaig, L. F., Bresee, J.S.
and Shapiro, C. (1999): Food-
related illness and death in the
United States. Journal of Emerging
Infectious Diseases, Vol. 5, pp. 607-
625. DOI: 10.3201/eid0505.990502
Nawaz, S. K., Riaz, S. and
Hasnain, S. (2009): Screening for
anti-methicillin resistant
Staphylococcus aureus (MRSA)
bacteriocin  producing  bacteria.
African Journal of Biotechnology.
Vol. 8, pp. 365-368.
DOI:10.1186/1472-6882-5-6
Molla, B.; Alemayehu, D. and
Salah, W. (2003): Sources and
distribution of Salmonella serotypes
isolated from food animals,
slaughter house personnel and retail
meat products in thiopia 1997-2002.
Ethiopian  Journal of Health
Development, Vol. 17, No. 1, pp.
63-70. DOI:
0rg/10.4314/ejhd.v17i1.9782
Okonko, 1.0., Soleye, F. A,
Amusan, T. A, Ogun, A. A,
Ogunnusi, T.A. and Ejembi, J.
(2009): Incidence of multiband
drug residues in drug resistance
(MDR) organisms in Abeokuta,
southwestern ~ Nigeria.  Global
Journal of Pharmacology, Vol. 3,
pp. 69- 80.

Osman, K.M., Yousef, A. M., Aly,
M. M. and Radwan, M. 1. (2010):
Salmonella spp. .infection in
imported 1 day old chicks,
ducklings and turkey poults: a


http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=27983&_origin=article&_zone=art_page&_linkType=scopusAuthorDocuments&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fauthor.url%3FpartnerID%3D10%26rel%3D3.0.0%26sortField%3Dcited%26sortOrder%3Dasc%26author%3DLee,%2520Gi%2520Yun%26authorID%3D35183324500%26md5%3Dd4ff54320a93707d2b2423383edd1a3f&_acct=C000055643&_version=1&_userid=1966284&md5=9d619875825f279469a1a73e5bc6d7ed
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=27983&_origin=article&_zone=art_page&_linkType=scopusAuthorDocuments&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fauthor.url%3FpartnerID%3D10%26rel%3D3.0.0%26sortField%3Dcited%26sortOrder%3Dasc%26author%3DJang,%2520Hye%2520In%26authorID%3D26655690600%26md5%3D591d7ad01fa4d94322188bf6baa2e136&_acct=C000055643&_version=1&_userid=1966284&md5=97e8ad066ea1d8f88b574f5342bf34a9
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=27983&_origin=article&_zone=art_page&_linkType=scopusAuthorDocuments&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fauthor.url%3FpartnerID%3D10%26rel%3D3.0.0%26sortField%3Dcited%26sortOrder%3Dasc%26author%3DHwang,%2520In%2520Gyun%26authorID%3D24576566100%26md5%3Dba2e09b010632879d44fbca98400fe04&_acct=C000055643&_version=1&_userid=1966284&md5=6a15faada1cafa8ca1b7c996785a1d47
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=27983&_origin=article&_zone=art_page&_linkType=scopusAuthorDocuments&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fauthor.url%3FpartnerID%3D10%26rel%3D3.0.0%26sortField%3Dcited%26sortOrder%3Dasc%26author%3DRhee,%2520Min%2520Suk%26authorID%3D7102347622%26md5%3Db83584d3cf642a8e2a48c26c990610d5&_acct=C000055643&_version=1&_userid=1966284&md5=e781777841c3fe50ed34eb5ef7a23c88
http://www.sciencedirect.com/science/journal/01681605
http://www.sciencedirect.com/science/journal/01681605
http://www.sciencedirect.com/science?_ob=PublicationURL&_tockey=%23TOC%235061%232009%23998659996%231432062%23FLA%23&_cdi=5061&_pubType=J&view=c&_auth=y&_acct=C000055643&_version=1&_urlVersion=0&_userid=1966284&md5=7d75cf2226c4ed4c40379e5b4ce0895f
http://www.ncbi.nlm.nih.gov/pubmed?term=Liu%20WB%5BAuthor%5D&cauthor=true&cauthor_uid=20202346
http://www.ncbi.nlm.nih.gov/pubmed?term=Chen%20J%5BAuthor%5D&cauthor=true&cauthor_uid=20202346
http://www.ncbi.nlm.nih.gov/pubmed?term=Huang%20YY%5BAuthor%5D&cauthor=true&cauthor_uid=20202346
http://www.ncbi.nlm.nih.gov/pubmed?term=Liu%20B%5BAuthor%5D&cauthor=true&cauthor_uid=20202346
http://www.ncbi.nlm.nih.gov/pubmed?term=Shi%20XM%5BAuthor%5D&cauthor=true&cauthor_uid=20202346
http://www.ncbi.nlm.nih.gov/pubmed/20202346
http://www.ncbi.nlm.nih.gov/pubmed/20202346
http://dx.doi.org/10.3201%2Feid0505.990502

SCVMJ, XIX (2) 2014

public health risk. Journal of
Foodborne Pathogen Disease, Vol.
7, No. 4, pp. 383-90.

DOI: 10.1089/fpd.2009.0358.
Popoff, M. Y. (2001): Antigenic
formulas of the Salmonella
Serovars, WHO  Collaborating
Center for reference and research on
Salmonella, Paris. (8th edition).
RAji, M. A., Adekeye, J. O,
Kwaja, J. K. P. and Bale, J. O.0.
(2003): In vitro and in vivo
pathogenicity studies of Eseherichia
coli isolated from chickens in
Nigeria. Isreal Journal of veterinary
medicine, Vol. 58, pp. 98-106.
Rashid, M. A. Chowdhury, K. A,,
Mahmud, S. M. S., Chowdhury,
T., Bhuyan, A. A. M., Nahar, Z.
and Paul, S. K. (2013): Escherichia
coli from DayOld Chicks of a
Selected  Breeder Farm in
Bangladesh. VETSCAN journal,
Vol. 7, No. 2, pp.36-45

Roshdy, H., Nasef, S. A. and Refa,
M. (2012): Incidence of E.coli in
chickens and ducks in different
Governorates in Egypt, Scientific
Associated Animal Health Research
Institute, First Scientific
Conference, 81.

Salehi, T. Z. and Bonab, S. F.
(2006): Antibiotics Susceptibility
Pattern of Escherichia coli Strains
Isolated from Chickens with

275

Colisepticemia in Tabriz Province,
Iran. International Journal of
Poultry Science, Vol. 5, No. 7, pp.
677-684.

Suleiman, A., Zaria, L. T,
Grema, H. A. and Ahmadu, P.
(2013):  Antimicrobial  resistant
coagulase positive staphylococcus
aureus from chickens in Maiduguri,

Nigeria.  Sokoto  journal  of
veterinary Sciences, Vol. 11, No.1,
pp. 51-55. DOI:
0rg/10.4314/sokjvs.v1il.8

Talbot, G.H., Bradley, J,
Edwards, JE. Jr, Gilbert, D.,

Scheld, M. and Bartlett, J.G.
(2006): Bad bugs need drugs: An
update on the development pipeline
from the antimicrobial availability
task force of the infectious diseases
society of America. Journal of
Clinical Infectious Diseases, Vol.
42, pp. 657-668.
DOI: 10.1086/499819

Volkova, V. V., Bailey, R. H.,
Hubbard, S. A. Magee, D. L.,
Byrd, J. A. and Robert, W. W.
(2011): Risk factors associated with
Salmonella status of broiler flocks
delivered to grow - out farms.
Journal of Zoonoses and Public
Health Vol. 58, No. 4, pp. 284-298.
DOI: 10.1111/j.1863-
2378.2010.01348.x



276 Mona Abdel Rahman et al

=) padlal
p8d (oo L AL daridd) 03 glnall g Anlaall cusUSH) o da ol 5 ) ciliad o
JJ.A&ADJ,)J-(:M‘HQ?JS&-dMJM-MhM‘@J\-CﬁA}\#QUJFUJA
Py
o giall | ) gl A g s/ in ol LY e 4 sl 46 ] e all Jenal

QoS die A8 5 LN e adline gl oo 5 pm pee GSI VA and o
02 ) sisal) CSUSH 8 J jal) 4 CllS ol s (8 940 ),V Ay adlaal) CuSUST 8 DU gallid)
5 Aalaall CuSUSH 804V, T Aty (6 S Ll il g Sae e & Ll 5 %0,Y (oo
gﬁ %Y, ¢ 4 L;"‘Aﬂ\ Lsdjs-"d‘ 5 S d)‘: ?3 3 "{)Jm‘ CuSlsl) & %YYL A
< Lis Salmonella Brancoster, Salmonella Sekondi Il & o2 siall CuSUKY 4
4t il 5 Salmonella Norwich, Salmonella Wilhelburg <ulS aglall cuSUSY)
aglaall cuSUSl 8 0125, 0153, 086a (o4 Y 5S Ll ¥l &l yial (sl gl Cayiuail
5 026, 078, 036, 015, 0124, 0169, 06, 028 o2 siuall ClUK)) & CilS Laiy
e Al ) gagiall g ySaall e )yl aaw JJe o Liayl Adlas pe odalg o i
4 saal) Cilaliaall dgnliall HLial) o) jal) 23 85 6 ) siuall CLSESH e (il g 4glaall cuSESY)
Y 5S Lo V) Gl e aes IS e (8 Gaunsaliiall dlisa Bl gallall ) e pea CailS
oSl Gl jie mea il 5 Gl )8 i 5 Gl GOSN Gaead ClisS gD dulia

nﬂ.\:\ljﬁv&ﬂ e+ U:‘S:"“‘:"“‘S}‘M RTINS u.u%ﬂ\ L;Ajﬁ.'ud\



