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ABSTRACT

A quail farm with a problem of depression and severe diarrhea was examined for the
prevalence of Campylobacter spp. and some other important bacterial pathogens with reference
to their hazards and zoonotic importance. Eighty cloacal swabs as well as 67 (liver, gall bladder
and cecum) samples, 116 edible eggs and 20 workers' hand swabs were collected from this farm.
Campylobacter spp. were isolated and identified in 156 (62.4%) quail samples for which C.
jejuni and C. coli represented 96.2% and 3.8% of the total Campylobacter spp., respectively. C.
Jjejuni was recovered from cloacal swabs, egg shell, egg content, ceca, bile content, liver and
hand swabs (52.5%, 44.8%, 37.9%, 24%, 16.7%, 12.5% and 45%, respectively. But C. coli was
isolated only from bile (22.2%) and liver (8.3%).

Campylobacter isolates were identified by using 235 rRNA-PCR. The amplicon (650
bp) for the Campylobacter 23S rRNA primers was present in all tested Campylobacter jejuni
isolates. The present PCR assay offers an effective alternative to traditional biochemical typing
methods for the identitication of Campylobacter 1s0lates from humans and poultry.

Arcobacter spp. were recovered from liver, egg shell, ceca, cloacal swabs, bile and hand
swabs at the rates of 16.7%, 13.8%, 8 %, 7.5%, 5.6% and 10%, respectively.

Other important bacterial pathogens were incriminated in the problem. E. coli was
isolated at high rates from cloacal swabs, egg shell, egg content and hand swabs (80%, 55.1%,
37.9% and 75%), respectively. E. coli isolates were serotyped as Oagmin, Ons:wz Ose:nse
Ons:ne Ons:a., Oiss:n- and Orsepvy. Human E. coli isolates were grouped as Ozgari. Orzscn.,
Oyss-5. and Oga:anm-

Salmonell species could not be detected in any of the examined samples. Staphylococcus
aureus was isolated from egg shell, content and hand swabs with a percentage of 58.6, 55.2 and
90%. respectively.

Antibiotic sensitivity of all bacterial isolates showed that Ciprofloxacin, Enrofloxacin,
Spectinomycin and Gentamycin were effective drugs. All the bacterial isolates showed high
resistance to different drugs with 100% resistance observed against Ampicillin and Colistin.
Treatment of the flock with Enrofloxacin controlled the problem.

INTRODUCTION

Poultry meat is considered one of the most
important  sources of animal protein.
Nowadays, great attention was gone toward
quail and their eggs which represent a
comparatively economic and highly palatable
source of animal protein. Quail eggs as a food
product were examined by a number of
authors to determine bacterial contamination
and to assess them as a risk factor for the
consumer’s health (7-5). On the other hand,

eggs are perishable just like raw meat and fish,
which makes them a suitable medium for
microbial growth unless they are properly
refrigerated and cooked. The main sources of
egg contamination are through transovarian
transmission, oviduct, contamination of shell
from bird’s fecal matter during laying and/or
from nest material, litter, dust and egg's
cartons in which eggs were packed (6).

Quail and other migratory birds play a
considerable role in  harboring and
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dissemination of many pathogens of public
health significance (7). Campylobacter spp.
can colonize the mucus overlying the epithelial
cells primarily in the ceca and the small
intestine of quails causing severe diarrhea with
excretion of a large number of the
microorganism in dropping for a long time (8&).
Once colonization was detected, fecal
shedding was presumably an important factor
in transmission of organism around large bird
flocks (92). However, the favored environment
appears to be the intestines of all avian species
including quails (8,10). C. jejuni can cause
necrotizing hepatitis in Japanese quail (11). It
was isolated at high rates from ceca, cloacal
swabs and liver of quails (2,5,12).

In human, Campylobacter bacteria have
been incriminated as a significant cause of
enterocolitis. The correlation between specific
C. jejuni and C. coli serotypes in poultry and
in humans diarrhea had been documented (13).
The infection was mainly associated with
handling of infected poultry and consumption
of under cooked poultry meat or eggs (I4).
The number of human cases of
campylobacteriosis had increased dramatically
in recent years in many countries (15). While
Campylobacter is recognized as a major
foodborne pathogen, only within the last
decade has it become evident that Arcobacter
may also be pathogenic to humans (16). The

disease caused by Arcobacter was clinically’

similar to that caused by Campylobacter (17).
Arcobacter has been isolated from poultry
suggesting that poultry may be a significant
reservoir (18).

Poultry bacterial pathogens such as E. coli
and Salmonella species were the most
common bacterial infections that cause
economic losses in poultry industry (19). E.
coli caused an outbreak of septicaemic
colibacillosis in Japanese quails associated
with high mortality (20,21) and it was
recovered from quail egg shells as a result of
recent fecal contamination. Moreover, this
organism can penetrate the shell which leads
to contamination of the egg content (22,23). E.
coli strains can be divided into at least 6
different categories with corresponding

pathogenic scheme. The infection ranges from
watery diarrhea, persistent diarrhea to
hemorrhagic colitis and hemolytic uraemic
syndrome (24).

Concerning Staphylococcus aureus, it's
considered as an important foodborne
pathogen  that  produce  thermostable
enterotoxin of serous public health significant.
In chicken, it causes arthritis with low
mortality rate (0-15%) as a result of septicemia
(25).

Salmonella was isolated from cecal
contents of quails with enteritis and diarrhea
(20). Several researches detected this
microorganism in quail’'s eggs (26).

Salmonella is one of the leading causes of
human gastroenteritis all over the world.

In the current study, an investigation was
undertaken to find out the existing genus
Campylobacter, Arcobacter, E. coli,
Salmonella and Stapylococcus aureus as a
probable cause of severe diarrhea and
mortalities in quail farms emphasizing its role
as a potential source for human infection
through handling or consumption of it and its
product. Also, determination the in vitro
susceptibility of these bacterial isolates against
available commercial antimicrobial agents to
overcome the problem.

MATERIAL AND METHODS
Sampling

Eggs

A total of 116 quail edible eggs were
collected from the Faculty of Agriculture quail
farm, Suez Canal University in clean cartons
during the period of May, 2008 to August
2008. This farm had a history of mortalities in
baby chicks, depression and severe diarrhea.

Swabs

Eighty cloacal swabs from these birds as
well as 20 hand swabs were collected from
workers at the same farm using sterile cotton
tipped swabs and put into sterile tubes
containing 0.1% peptone water.
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Organs

Tissue organs from diseased and freshly
dead quail birds (24 livers, 18 gall bladder
"bile content” and 25 cecum) samples were
taken from the farm and submitted for
bacteriological investigation.

Preparation of samples

Preparation of shell eggs for microbiologic
examination of shell and content was done
{27).

Microbiolgical examination

Samples and swabs were placed into
thioglycollate broth enrichment medium, one
part was incubated at 37°C for Arcobacter spp.
and the other one at 42°C for Campylobacter
spp. for 24 hours. Skirrow's agar media were
used for initial isolation of Campylobacter
spp. supplemented with Skirrow supplement
(SRO69E) under microaerophilic conditions
using Campy. Gaspak system (BROS6A
Oxoid) at 37°C and 42°C for 48 hours.
Presumptive colonies were identified as
Campylobacter spp. or Arcobacter by phase-
contrast microscopy and Gram stain, and they
were confirmed and differentiated
biochemically by using catalase, oxidase,
hippurate hydrolysis, aerobic growth, growth
in 1% glycine and 3.5% NaCl and sensitivity
to Nalidixic acid and Cephalothin (27,28).

Isolation of E. coli
Staphylococcus aureus were performed using
peptone  water, brilliant green  broth,
Rappaport-Vassiliadis broth, Eosin methylene
blue, XLD and Baird Parker's agars medium,
incubated at 37°C for 24-48 hours.
Characterization and biochemical
identification of suspected colonies were
confirmed (29,30).

Serotyping of suspected E. coli isolates
was done at The Central Lab. of The Ministry
of Health, Cairo.

Molecular typing of Campylobacter isolates
by PCR assay

The PCR was carried out at the PCR Unit,
Dept. Of Infectious Diseases, Fac. of Vet
Med., Suez Canal Univesity.

Salmonella and

i
DNA extraction: Bacterial cells were
collected from 1 mL of overnight

thioglycollate broth culture by centrifugation
at 3000 rpm for 10 minutes. Bacterial pellet
were washed twice with 500 ul of ice cold
phosphate buffered saline (pH 7.3) and
bacterial cells were collected by centrifugation
between washes, then bacterial pellet was
resuspended in 500 pl of phosphate buffered
saline. Suspended pellet was treated by
lysozymes 10mg / mL and incubated for at
least one hour at 37°C. Then, 50 pl of 10%
sodium dodecyl sulphate (final concentration
of 1 %) and 8pl of proteinase K (250pg/ml)
were added and mixed gently. The mixture
was incubated at 56°C for three hours in a
water bath, then mixed with an equal volume
of equilibrated phenol and centrifuged at
14,000 rpm for 15 min. The agqueous fraction
was subjected to one more cycle of phenol:
chloroform: isoamyl-alcohol (25: 24: 1)
treatment followed by one cycle of
chloroform: isoamyl-alcohol (24:1) treatment.
The DNA was precipitated with 1/10 th
volume of 3M sodium acetate and equal
volume of ice cold absolute ethyl alcohol, for
proper precipitation of DNA overnight
incubation at -20°C was occurred. DNA was
collected by centrifugation at 14,000 rpm for
15 min. The DNA pellet was washed twice
with 500l of ice cold 70% ethanol by
centrifugation at 14,000 rpm for 15 min, then
air-dried and resuspended in 80pl of sterile
distilled water. Quantity of DNA was
calculated by spectrophotometric method
(31,32).

Primers

Oligonucleotides primers (Bio Basic Inc.,
Canada) were selected from the published
DNA sequences of Campylobacter species
using Oligo software (version 3.4). A 23-bp
forward primer termed (235SF) and a reverse
complementary sequence (23-bp) primer
termed (235R) were thereby derived and their
sequences were 23SF, 5'TATACCGGT-
AAGGAGTGCTGGAGY' and 235R., 5'A-
TCAATTAACCTTCGAGCACCG 3'. When
tested at an annealing temperature of 59°C,
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these primers amplified a 650-bp amplicon
from Campylobacter spp. (33).

Polymerase chain reaction

Three pl of DNA samples (100 ng per
reaction) were amplified in a 25 pl reaction
mixture consisting of 1.5 unit Tag polymerase
(Sibenzyme, Russia), 2.5 pl of 10 X PCR
buffer, 0.5 pl of 200 pM of dNTPs mixture, 2
pl of 20 pmole of each primers and sterile
distilled water up to 25 pl. Amplification was
performed in thermal cycler (Techne Progene,
UK). Parameters for amplification included an
initial denaturation at 95°C for 5 min,,
followed by 30 cycles of denaturation at 95°C
for 30 seconds, annealing at 59°C for 30
seconds and extension at 72°C for 30 seconds,
followed by a final extension at 72°C for 5
min. Amplified products were separated by
electrophoresis in a 1.7 % agarose gel
(Biobasic) stained by ethidium bromide (0.5
pg/ ml), in 1 X TAE buffer at constant voltage
of 4 V/iem , and photographed with Sony
digital camera. A 100 bp DNA marker

(Axygen) was used as a DNA molecular size
standard (33).

Yisualization of PCR products by agarose
gel electrophoresis

To confirm the targeted PCR
amplification, five pl of the PCR product from
each tube was mixed with two ul of 6X gel
loading buffer and electrophoresed along with
100 bp DNA Ladder (SibEnzyme Ltd.,
Russia.) on 1.7% agarose gel containing
ethidium bromide (at the rate of 0.5pg/ml) at
constant 80V for 30 min. in 1X TAE buffer.
The amplified product was visualized as a
single compact band of expected size under
UV light and photographed by using Sony
digital camera.

Antimicrobial Sensitivity

Antimicrobial susceptibility testing of
bacteria was carried out by the disk diffusion
method using commercial disks, according to
the guidelines of the National Committee for
Clinical Laboratory Standards (34).

RESULTS

Bacterial isolation results were represented in Tables (1-5).

Table 1. Campylobacter spp. isolates obtained from Quail eggs, swabs and tissues

Capyiab!er %

“Number

C.jejuni %  C.coli % |

Table 2. Prevalence of Campylobacer (jejuni & coli) and Arcobacter species in Quail samples.

I Samples Eges Cloacal Organs
Isolates Shell Content swabs Liver Bile Cecum
’ = Total
1 b . Mo
Campylobacter Spp. No T No b Mo o Mo . Mo % G No o
K Jeum | g3 | 448 | 44 | 379 | 42 | 525 3 [125| 3 167 | 6 | 24 | 1267 | 179
e 2 g% | 4 | 222 667 | 89
|
Arcobacter spp. - 16 | 138 . - [ 7.5 4 16.7 1 5.6 2 ] TaT 10.4

™.B.: Total number of (Egg samples= 116, Cloacal swahs = 80, Livers = 24, Biles= 18, Ceca = 25) No.: number of positive
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Table 3. Prevalence of E. coli serotypes in different quail samples.

E. coli Egg samples (N =116) Cloacal swahs
Serotypes (N =80)
Shell Content

No. % No. % Mo, T
Qas.m1i i, - g L =
EHEC 11 9.5
O sz u
I EHEC 11 9.5 13 16.3
Opstina
I EPEC 15 12.9 14 121 19 23.8
Oyigms
EPEC ] 7.8 8 10
| ﬂ”.F.'HM‘I' 5 4.3 £y A B 10
EHEC
Orse.n
EPEC 6 52 - - 5 6.3
O jga-ramms
EIEC 12 10.3 10 5.6 7 BB
Untypable b 5.2 9 7.8 4 5
IL Total 64 55.2 44 378 64 80 |

MN: Total samples number. No. = number of positive.

Table 4. Prevalence of Staphylococcus aureus in Quail eggs

Mo. = number of positive samples, Min = minimum  Max = maximum

Table 5. Prevalence of pathogenic bacteria from workers'hand swabs at the quail farms.

Recm’:éred

Antimicrobial sensitivity results of isolated Campylobacter and E.coli species were

summarized in Tables (6, 7 & 8).

Examined bacteria
samples Campylobacter Arcobacter E. coli 5. aureus
Eeifnni Spp. !
No. e No. % No. e No. %--
2 9 as 2 i3 15 75 18 90
= =

Total EEE shell EEE content
samples : f Count/ |. Count/
number | No % CFU/mL No s CFU/mL
Min. Max. Mean Min Max. Mean
116 68 | 58.6 | 3x10% | 1.5x10" | 3.5x10° | 64 | 10x10* | 1.5x10°
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Table 6. Antimicrobial sensitivity of C. (jejuni & coli) and Arcobacter spp. from quail samples.

Antibiotic dise C. jejuni C. coli Arcobacter spp. I
Ciprofloxacin 29+ 0,25 24.5 £ 0.28 22.5 = 0.31
Norofloxacin 27 £ 0.23 17+ 0.58 15+0.75
Enrofloxacin 235=0.13 21+0.62 14+0.47
Spiramycin 22 + (.51 20 = 0.41 21.8 +0.33
Lincomycin 17.5 £ 0.14 16.8 + 0.48 -Ve
Gentamycin 16.5 + (.13 15.2+0.34 14.5 + 0.24
Spectinomycin 13 + 0.77 9.320.32 5+0.38
Amoxicillin 8.5+0.12 0.6 = 0.42 11 + 0.38
Neomycin 10£0.29 8 +0.69 12 = 0.36 |
Streptomycin 6.4 +0.32 5+ 0.65 13+ 0.23
Colistin -y -V -ve
ﬁmgicillin Ve -ye -Ve
N.B: -ve = resistant.

Table 7 . Antimicrobial sensitivity of different E.coli serotypes from guail samples

—
Antibiotic | v e L e . SN,
disc 026 086 0115 0118 o119 0158 0164
Enrofloxacin 27+0.9 23+0.38 2008 20£0.78 18+0.67 17£0.71 21+0.86
Spectinomycin | 26<1.9 25.1+0.3 | 10.7+1.1 | 26.5£0.45 | 23.520.6 | 19+0.91 | 19.5+0.3
Ciprofloxacin | 23+0.94 27+0.4 14=1.7 | 24.5+0.44 | 25.5+0.7 24=1.8 18+1.0
MNorofloxacin 20+1.2 1510.71 19+0.83 16+1.0 14+0.8 16+1.3 16£0.65
Gentamycin 13+0.9 24.5+0.3 | 20.3+0.94 | 13.6=0.88 | 15.7+0.8 15+0.8 12x1.1
i Amoxicillin 15.5£1.4 | 16.7+0.58 | 16.3£1.2 | 11.3+0.78 | 9.5+0.5 17.5:0.5 | 18.6+0.6
Neomycin 12.540.66 | 25+0.4 6.3£1.2 | 16.5:0.64 | 13.520.6 11+0.9 10+1.2
Streptomycin 12+0.63 28+0.23 4+0.87 21.5+1.2 | 10.5+0.8 | 15.5+0.4 13+1.9
Ampicillin -ve Ve -ve -V -V 12.5+0.5 | 11.8+0.7
Colistin -ve §+0.2 -vE 6.70.9 -ve 11+0.9 10.5+0.8
Sgiram;:in -ve -ve Ve -ve -ve 13.5£1.4 -VE I

MN.B: -ve = resistant.

Table 8. Antimicrobial sensitivity of pathogenic bacteria from

W

orker hand swabs at the guail farms.

Antibiotic E.coli serotypes
disc C.jefuni
026 158 164
Ciprofloxacin 26+0.8 B+0.43 30x1.5 23+1.4
Spectinomycin 21x1.1 603 24+0.9 91061
Enrofloxacin 200.5 15%1.7 11+0.81 19+0.24
Gentamycin 14+1.4 17£1.3 10£0.78 21+0.61
Amoxicillin 16x1.9 -¥e -y 12+0-1.3
Neomycin 12=0.7 -¥E 16=1.4 14=+0.8
Streptomycin 18+0.65 B1.2 20+0.34 10+0.72
Ampicillin -VE -y -V -ve
Col-istin -VE 18=0.7 6x0.51 L

M.B: -ve = resistant.
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Photograph 1 illustrates the
PCR-amplified product (650 bp) of 23S rRNA
gene which occurred in Campylobacter spp.
following 1.7% agarose gel electrophoresis.
The amplicon for the Campylobacter 23S

rRNA primers was present in all tested
Campylobacter jejuni isolates but failed to
amplify A. hydrophila isolate (negative

control, lane 2).

Photograph 1: Agarose gel electrophesis pattern of 235 rRNA gene
of Campylobacter spp. 650-bp fragment specific PCR product

amplified with the primers

M: DNA molecular weight ladder of 100 bp.

Lane 1: Positive control (Campylobacter jejuni strain).
Lane 2: Negative control (deromonas hydrophila strain)
Lanes 3-8: Campylobacter jejuni strains

DISCUSSION
The current study revealed that,
Campylobacter spp. were successfully isolated

at the rate of 59.3% of the whole examined-

quail samples. Whereas, C. jejuni and C. coli
represented 96.2% and 3.8% of the total
Campylobacter spp. isolates, respectively
(Table 1). The prevalence of C. jejuni in
cloacal swabs (52.5%) and egg shell (44.8%)
were higher than in egg content (37.9%)
(Table 2). The presence of C. jejuni in
intestine may lead to contamination of quail
carcasses (35). Little available literatures dealt
with the microbial examination of fresh quail
eggs. But experimentally, C. jejuni was
isolated at the rate of (28% and 4.3%) from
quail egg shells and content respectively (/).
Also, C. jejuni was detected in 0.5% and
8.33% of the examined chicken egg shells by
Jones et al.,(4) and Bastawrows et al. (36)
respectively. On the other hand, Vashin et al.
(5) recorded the presence of Campylobacter

spp. in the cloacal swabs (76.7%) and in the
excrements (63.3%) of laying quail but failed
to detect it in egg samples.

At the same time, C. coli couldn't be
recovered from both quail eggs and their
cloacal swabs. These results go hand to hand
with that detected by Ibrahim et al. (2) and
Vashin et al. (5).

Beard (37) and Callicott et al. (38)
reported that horizontal transmission was the
primary route for Campylobacter infection and
vertical transmission i1s not a natural route.
Doyle (39) suggested that the natural infection
of egg contents, if it occurs, it was primarily
due to fecal contamination of the external
surface and penetration via shell cracks.
Moreover, chicks could become orally infected
during hatching from such egg shell
contamination. These results supported our
finding that we didn't detect Campylobacter
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spp. in egg content alone which reflects that
vertical transmission is a remote possibility.

Concerning the prevalence of
Campylobacter spp. in the visceral organs, C.
Jejuni was recovered at the rate of (17.9%), the
highest isolation was recorded in ceca (24%),
followed by bile (16.7%) and liver (12.5%).
Meanwhile, C. coli was detected at the rate of
8.9% only in bile (22.2%) and liver (8.3%) and
could not be detected in ceca. C. jejuni was
isolated from workers ' hand swabs at the farm
at a rate of 45% (Table 2 & 5).

In quail's literature, Campylobacter spp.
were detected at a higher rate in cecum (80%)
than in liver (16.7%) (12). In the same manner,
C. jejuni were detected at a higher rate in
intestinal samples (16%) than in liver (4%) (2).
Meanwhile, it was isolated from the intestinal
samples of quails obtained from slaughter shop
at the rate of 18% as well as from apparently
healthy poultry workers (8.3%) and from
workers with bowl incontinence (17.9%) (2).

In an outbreak reported by Finch and
Blake (40), 26 out of 8] people contracted
campylobacteriosis after consuming
undercooked eggs. Also an outbreak of C.
Jejuni enteritis amongst workers at chicken
processing plant in Sweden was detected
which did emphasize the occupational hazard
of handling contaminated chickens (41). The
high existence of
microorganism in quail's digestive tract should
be noted indication for risk of its spread
through the eggs as well as during
slaughtering, and consequently contamination
of processed carcasses (42). Our result
confirmed the conclusion of Carvalho et al.
(43) that the liver might be the organ of choice
for isolation of Campylobacter spp. in
presence of diarrhea in chickens.

Some studies recorded the higher rate of
Campylobacter isolation may be seasonally
related which was higher in summer than in
winter and the timing of this peak also appears
to vary with latitude (44). The reason for these
seasonal variations is unknown but may reflect
levels of environmental contamination.
Certainly, poultry houses have more

Campylobacter’

8

ventilation in the summer, increasing the
contact of the birds with the outside
environment (39). These observations
supported that our high isolation rate may be
attributed to the summer.

Photograph 1 illustrates the PCR-
amplified product (650 bp) of 235 rRNA gene
which occurred in Campylobacter spp.
following 1.7% agarose gel electrophoresis. In
the assay, Campylobacter isolates were
identified by using biochemical assays and
235 RMNA-PCR. Complete agreement was
obtained with the specific primers used in the
present assay for all isolates examined. The
amplicon for the Campylobacter 235 rRNA

primers was present in all tested
Campylobacter jejuni isolates but failed to
amplify A. hydrophila isolate (negative

control, lane 2). In addition to clinical use, the
method has potential as a diagnostic kit for
detecting  Campylobacters in  complex
samples, such as foods in which low pathogen
numbers are frequently present. The present
PCR assay offers an effective alternative to
traditional biochemical typing methods for the
identification of Campylobacter isolates from
humans and poultry.

PCR will be wuseful for addressing
important issues in epidemiology. They
include rapid detection which is important in
food hygiene and in the prevention of
foodborne diseases. This should greatly speed
up identification by replacing the current
biochemical phenotypic schemes, which are
subjective in  interpretation and time-
consuming.

Table 2 and 5 cleared out that Arcobacter
spp. were isolated from quails in descending
order as follows: liver (16.7%), egg shell
(13.8%), cloacal swabs (7.5%), bile (5.6%),
cecum (8%) and worker's swabs (10%). To our
knowledge, no researches study the prevalence
of this pathogen in quails. Vindigni et al. (45)
detected Arcobacter butzelri in 4% of chicken
eggs with intact shells and in 38% of chicken
meat. On the other hand, Zanetti et al. (46)
could not find Arcobacter butzleri in egg
samples and detected it in poultry meat only.
Arcobacter was detected in cloacal swabs and
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chicken meat samples (18,47). Vandenberg et
al. (17) reported that Arcobacter spp. have
been associated with enteritis and occasionally
bacteremia in man. Prougzet-Mauléon et al
(48) reported that Arcobacter spp. ranks fourth
for Campylobactereace isolation in human
clinical samples and appears to have the same
pathogenic potentials as the other species in
the genus. The prevalence of Arcobacter may

be underestimated because of false
identification as  Campylobacter  The
differentiation of  Campylobacter  and

Arcobacter species by phenotypic analysis was
difficult due to several reasons:(i) the lack of
standardized procedures, (i) partial
biochemical inertness, (iii) their numerous
phenotypic similarities, and (iv) the prevalence
of atypical strains. These difficulties have
increased interest in the development of
molecular identification approaches (49).

E. coli was isolated at a higher rate from
cloacal swabs and egg shell (80% & 55.2%,
respectively) than in egg contents (37.9%). E.
coli was not detected in egg content alone
which indicated horizontal transmission. The
recovered E. coli serotypes from quail samples
belonged to serotypes Ous.si1, Q11542 Oso bize,
Oprons. Onsang, Osgn. and Opgqpvy and
from worker's hand swabs (75%), Human E.
coli isolates were grouped as Oz, Orasw,
Oysg-n. and Ojpsa-pva, Which were classified
according to Nataro and Kaper (24) to four

distinct groups: enteropathogenic E. coli
(EPEC), enteroinvasive E. coli (EIEC),
enterotoxigenic E. coli (ETEC), and

enterohemorrhagic E. coli (EHEC) (Table 3).

Some studies recorded the presence of E.
coli in quail’s egg shell at a rate of 30% (23)
and 11.8% (20) and in 4.88% of quail's egg
content (22). In quail flocks, E. coli was
detected in cases of diarrhea, septicemia, and
high mortalities (20,21). E. coli was detected
in quail carcasses (50). On the other hand,
Shiga Toxin 2f producing (O;s.unm) (EHEC)
E. coli was isolated from a symptomatic
patient who had eaten raw chicken meat and
raw chicken eggs prior to onset of symptoms
f51). E. coli was taken as an indication of bad
hygienic measures and recent fecal

contamination. It can grow and penetrate the
egg shell leading to contamination of the
contents. Serotype Oz; has emerged as the
most important non-Ojs7.x7 human pathogen
with respect to its ability to cause diarrhea and
the haemolytic uraemic syndrome (52). An
outbreak of acute diarrhoea occurred amongst
babies in a special care baby unit caused by E.
coli O group 158, thirteen babies were at risk,
six suffered diarrhoea and three of them died
(53).

These finding supported that both
Campylobacter and E. coli were incriminated
as main causes of severe diarrhea and
mortalities in our quail flock at the same time
it can pose an occupational hazard to human in
contact and consumers.

Salmonella could not be detected in any of
the examined samples. This finding supported
the finding of Jehan and shabana, (23) who
didn't detect Salmonella in fresh and canned
quail eggs. Our result contradicted with the
results obtained by Hedawy and Wassel (20),
Erdogrul (26), Sander et al. (54) and Azanza
(55) who isolated this microorganism from
different quail samples.

The prevalence rates of Staphylococcus
aureus were higher in egg shell (58.6%) than
egg contents (55.2%) (Table 4). Comparing
our results in quails with other researches in
chickens' eggs, the current study agreed to
some extent with that recorded by Bastawrows
et al. (36) and Sabreen (56). Meanwhile,
Azanza (55) confirmed the presence of S&.
aureus (10° MPN/g) in a Philippine emerging
street food based on quail eggs. The current
study diverged from the results of (23) who
couldn't detect S. auwreus in neither fresh nor
canned quail eggs at all. S. aureus was isolated
from quail (5.9%) (20). In the present study, S.
aureus was isolated from-75% of workers'
hand swabs.

Staphylococcus aureus is an important
foodborne pathogen and the thermostable
enterotoxin elaborated by this microorganism
1s of serious concern to public health aspects
(57). The comparatively low level of S. aureus
in egg contents than egg shell may be due to
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the presence of lysozyme in the inner shell
membrane which acts as an effective agent
against gram positive microorganisms. Bird's
eggs contamination may be originated from
ova, accidental contamination of shell from
dust, and from skin, nose and throat of poultry
workers (58).

All  isolates of Campylobacter and
Arcobacter spp. showed high susceptibility
against Ciprofloxacin, Norofloxacin,
Enrofloxacin, Spiramycin and Lincomycin
except Arcobacter spp. showed resistance for
Lincomycin (Table 6). The moderate
inhibition was performed for Neomycin,
Streptomycin and Amoxicillin. Most strains
tested were resistant against Colistin and
Ampicillin. These results were similar to some
extent with Sagara et al. (59) who found all of
the C. jejuni isolates were susceptible to,
Ciprofloxacin, Erythromycin, Kanamycin, and
Nalidixic acid. Senok ef al. (60) found that,
Human and chicken Campylobacter isolates
were sensitive to Ciprofloxacin, Erythromycin,
Tetracycline and Trimethoprim-
sulfamethoxazole. Mazi et al. (61) determined
that Campylobacter jejuni isolates were
susceptible to Erythromycin, Ciprofloxacin,
and Tetracycline. Campylobacter isolates were
resistant to Ampicillin and Colistin (62,63).

The sensitivity of E. coli isolates to
different antibiotics showed that Enrofloxacin,
Ciprofloxacin, Norofloxacin, and
Spectinomycin were the most effective drugs
(Table 7) The highest sensitivity was recorded
against Nitrofurantoin by Rey et al. (64) to all
E.coli isolates from Japanese quail and with
(20). Our results recorded complete resistant to
Ampicillin, Colistin and Spiramycin which
where similar to some extent with that
reported by Roy et al. (64). Variation of
antimicrobial sensitivity results might be
attributed to development of drug resistant
bacterial strains. Treatment of quail flock with
Enrofloxacin through drinking water for 5
days controlled the problem.

C. jejuni, Arcobacter spp., E. coli and 5.
aureus were isolated from hand swabs of
workers (during their work time) at quail
farms. These findings support the possibility
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linking the occurrence of C. jejulm' enteritis to
the consumption of eggs or handling of birds
(41,65).

Ciprofloxacin, Gentamycin, Streptomycin
and Neomycin were more effective for most
human bacterial isolates while all of them
were resistant to Ampicillin. These finding
agree with that detected by Amal and Nagla
(66). The development of antimicrobial
resistance in bacteria has become a global
problem leading to variation in antimicrobial
sensitivity results which may be due to
intensive haphazard antibiotics therapy given
in most cases of bacterial infections in
chicken farms.

As food safety has become an increasing
concern for consumers, there is a growing
need for fast and sensitive methods for specific
detection and identification of zoonotic
microorganisms which can be facilitated by
using molecular technology. The improvement
of hygiene in quail farms and slaughter houses
to reduce bacterial pathogens in the food chain
is recommended. Isolation of foodborne
bacterial pathogens from quail eggs constitutes
a great threat to the health of human which can
be controlled by avoid eating of undercooked
meat and eggs. The increasing rates of
bacterial resistance make advisable a more
conservative policy for the use of antibiotics in
man and poultry.
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