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Abstract

A total of 296 samples were examined bacteriologically for detection of Staphylococcus aureus, 59
samples were positive for coagulase positive S.aureus, with a total prevalence of 19.9 %. The preva-
lence among diseased chickens was 16.7 %. While, 18.8% of broiler farms, 26.7 % of layer farms,
12 % of Giza abattoirs and19.7 % of imported frozen chickens were positive. The high percentage of
coagulase positive S.aureus in diseased chickens was isolated from joint (35.7 %) while, no positive
results were obtained from abscesses and eggs samples. We could conclude that S. aureus organism
was widely distributed in human related to these poultry which illustrated in this isolated strains
from hand swabs in broiler farms with 14.8% (4/27), layer farms with 43.8% (8/23), 25% (2/8) from

Giza abattoirs.
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Introduction
Staphylococcus aureus has been tested in meat
and poultry products to assess microbiological
safety, sanitation conditions during processing
and storage quality of products (Tompkin,
1983). S. aureus is an important cause of dis-
ease in poultry. It can be involved in a wide
range of clinical conditions such as septicemia,
bone and joint infections, abscesses and derma-
titis (Jordan and pattison, 1996). Proximal
femoral degeneration (PFD), mediated mainly
by S.aureus, is the most common cause of
lameness in broiler, such disease compromises
animal welfare and causes economic loss
through death, reduced productivity on the
farm, and carcass condemnations at the pro-
cessing plant (McNamee ef al., 1998). A na-
tional survey in the US estimated that leg prob-
lems cost the broiler industry between 80 and
120 million dollars annually (Morris, 1993).
Staphylococcus aureus is often found closely
associated with the human body and may be
also found in many parts of his environment
(dust, water, air, faeces and on clothes or uten-
sils) (Bremer et al., 2004).

In human pathogen, the disease associat-
ed with S.aureus varies in the severity from
superficial, skin infection to the more life —

threatening, systemic illnesses (White et al.,
2003).

S.aureus isolated from human sources may be
considered the most dangerous strains of pub-
lic health significance (Isigidi ef al., 1992) .
Poultry meat is a common vehicle of food
borne illness, S.aureus usually being one of
the causes of outbreaks involving large number
of peoples (Geornaras and Von Holy, 2001).
The goal of the present study was to perform a
screening survey as well as phenotypic charac-
terization of S. aureus isolated from diseased
and apparently healthy chickens as well as the
related workers.

Materials and Methods

Samples:

From different Governorates (Giza, Cairo, El-
Dakahlia, El-Behara, El-Sharkia, Alexandria,
El-Menia, Demiate, Esmalia, El-Gharbia, El-
Kaliobia) and Giza abattoirs, a total of 296 dif-
ferent samples from diseased and apparently
healthy chickens and their related human sam-
ples were collected to be examined. Those
were 144 pooled samples (48 drag swabs or
cloacal swabs, 46 tracheal swabs, 50 worker
hand swabs) from different farms of apparently
healthy chickens broiler and layer, 66 samples
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from different organs (joint, liver, lung, ab-
scess, ovary and egg) of diseased chickens, 61
samples (skin and muscle) from imported fro-
zen chickens and 25 pooled samples (skin,
lung, liver and worker hand swabs) from Giza
abattoirs.

Methods:

All samples used were collected under aseptic
conditions and safety precautions. (Lee, 2003;
Kitai et al., 2005 and Middleton et al., 2005)

Isolation and identification of Staphylococ-
cus aureus was done according to (Sneath et
al., 1986).

e Pre-enriched in buffered peptone water and
then incubated at 37°C for 24 hrs under aer-
obic conditions. Then inoculated on to
blood agar, and then incubated for 24 hrs at
37°C. Colonies were examined for morpho-
logical characteristic appearance of Staphy-
lococcus spp. (Swayne et al., 1998).

e To differentiate S.aureus from other Staph-
ylococcus spp. Also inoculated on selective
medium; mannitol salt agar (MSA) which
was incubated at 37°C for 24 hrs and Baird
Parker's agar (BP) medium which was incu-
bated at 37°C for 24-48 hrs.

Typical or suspected colonies were picked and
plated on the TSA medium.

Biochemical tests and characteristic features
for identification of S.aureus from other spe-
cies of Staphylococci (Sneath et al., 1986):
Colony diameter <5 mm, Colony pigment
(carotenoid) with Aerobic growth, Slide cata-
lase test (+ve), Oxidase test (-ve), Mannitol
fermentation(+ve), Tellurite reduction (+ve),

Table (1). Total Prevalence of coagulase positive S.aureus from chickens and related human under test.

Haemolysis (+ve) and most strains of S.aureus
were B-haemolytic, Slide and tube Coagulase
test (+ve) and Acetoin production (VP) (+ve) .

Results

1- Total Prevalence of coagulase positive
S.aureus from chickens and related human
under test.

Table (1) clarified that, out of 296 samples
collected from different types of chickens with
related human samples, 19.9 % of the samples
were coagulase positive S.aureus (59/296),
Coagulase positive S.aureus revealed from
16.7 % (11/66) of diseased chickens, 18.8%
(13/69) of broiler farms, 26.7 % (20/75) of lay-
er farms, 12 % (3/25) of Giza abattoirs and
19.7 % (12/61) of imported frozen chickens.

2- Prevalence of coagulase positive Staphylo-
coccus aureus in different organs of diseased
chickens.

As shown in Table (2) the isolated coagulase
positive S.aureus was from Joints, Livers,
Lungs and Ovaries. The result revealed that on
examination of 66 samples collected from dis-
eased chickens' samples from different Gover-
norates in Egypt, coagulase positive S.aureus
was isolated in prevalence of 16.7 % (11/66).
35.7 % (5/14) was from joints, while, it was
23.5% (4/17) from Livers, 25 % (1/4) from
Lungs and 20 % (1/5) from Ovaries.
3-Prevalence of coagulase positive Staphylo-
coccus aureus from broiler farms in differ-
ent swabs samples.

Regarding examination of 69 samples collected
from chickens of broiler farms (apparently
healthy) from different Governorates for

Sources No. of examined Coagulase positive S aursus
samples

No. %
Dizeased chickens 66 11 16.7
Broiler fanms 69 13 182
Laver farms 75 20 267
(hiza abattoirs 25 3 12
Inported frozen chickens 61 12 19.7
Total 206 39 19.9
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S.aureus, as shown in Table (3). The overall
isolated coagulase positive S.aureus was 13
with the percentage of 18.8 % which was relat-
ed to drag swabs 22.7 % (5/22), tracheal swabs
20% (4/20) and hand swabs of workers 14.8 %
(4/27).

4-Prevalence of coagulase positive Staphylo-
coccus aureus from layer farms in different
swabs samples.

On examination of 75 samples collected from
layer farms in different Governorates, it was
found that, 20 samples were positive for coag-
ulase positive S.aureus with percentage of
26.7 % which, resulted from 19.2 % (5/26) of
drag swabs, 27 % (7/26) of tracheal swabs and
34.8 % (8/23) of hand swabs of workers as
Shown in Table (4).

5-Prevalence of coagulase positive Staphylo-
coccus aureus from Giza abattoirs.

Table (5) illustrated that out of 25 samples col-
loected from Giza abattoirs 3 samples were
coagulase positive S.aureus with the percent-
age of 12%. The isolated percent from hand
swabs of the workers was 25 % (2/8) and 16.7
% (1/6) from chicken lung samples, while, no
positive results were observed from skin and
liver samples of chickens.

6-Prevalence of coagulase positive Staphylo-
coccus aureus from imported frozen chick-
ens.

As shown in Table (6), out of 61 samples col-
lected from imported frozen chickens 12 (19.7
%) were coagulase positive S.aureus repre-
sentative to 16.1 % (5/31) from skin samples
and 23.3 % (7/30) from muscle samples.

Table (2). Prevalence of coagulase positive Staphylococcus aureus in different organs of diseased chickens.

Number of examined Coagulase positive S.aureus
Organs

samples No. %

Joints 14 5 35.7

Livers 17 4 23.5
Lungs 4 1 25
Abscesses 5 0 0
Ovaries 5 1 20
Eggs 21 0 0

Total 66 11 16.7

Table (3). Prevalence of coagulase positive Staphylococcus aureus from broiler farms in different swabs samples.

Number of examined Coagulase positive S.aureus

Type of Samples Samples No. %
Drag swabs 22 5 22.7

Tracheal swabs 20 4 20
Hand swabs 27 4 14.8
Total 69 13 18.8

Table (4). Prevalence of coagulase positive Staphylococcus aureus from layer farms in different swabs samples.

Number of examined Coagulase positive S.aureus
Type of samples samples No. %
Drag swabs 26 5 19.2
Tracheal swabs 26 7 27
Hand swabs 23 8 34.8
Total 75 20 26.7
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Table (5). Prevalence of coagulase positive Staphylococcus aureus from Giza abattoirs.

Coagulase positive S.aureus
Type of samples Numbers of samples No. %
Skin 5 0 0
Lung 6 1 16.7
Liver 6 0 0
Hand swabs 8 2 25
Total 25 3 12

Table (6). Prevalence of coagulase positive Staphylococcus aureus from imported frozen chickens.

Coagulase positive S.aureus
Type of samples Number of pooled samples No. %
Skin 31 5 16.1
Muscle 30 23.3
Total 61 12 19.7

Discussion

S. aureus infection has become an increasingly
grave problem in industrialized poultry farm-
ing (Bergmann et al, 1980). The present
study tries to illustrate the problem of S.aureus
in poultry and correlated human dealing with
them.

S. aureus expresses many potential virulence
factors: (1) Surface proteins that promote col-
onization of host tissues. (2) Invasions that
promote bacterial spread in tissues
(leukocidin, kinases, hyaluronidase). (3) Sur-
face factors that inhibit phagocytic engulfment
(capsule, Protein A). (4) Biochemical proper-
ties that enhance their survival in phagocytes
(carotenoid, catalase production). (5) Immu-
nological disguises (Protein A, coagulase,
clotting factor). (6) Membrane-damaging tox-
ins that lyse eukaryotic cell membranes
(hemolysins, leukotoxin, leukocidin). (7) Ex-
otxins that damage host tissues or otherwise
provoke symptoms of disease (SEA-G, TSST,
ET). (8) Inherited and acquired resistance to
antimicrobial agents. (Toder, 2005).

In our results out of 296 samples collected
from different types of chickens with related
human samples, 19.9 % of the samples were
coagulase positive S.aureus (59/296), Coagu-
lase positive S.aureus revealed from 16.7 %
(11/66) of diseased chickens, apparently

healthy chickens 18.8% (13/69) of broiler
farms and 26.7 % (20/75) of layer farms, 12 %
(3/25) of Giza abattoirs and 19.7 % (12/61) of
imported frozen chickens. Similar to us,
Elghaffar ef al. (2004) who examined 48 sam-
ples from infected chickens 17 cases were pos-
itive for bacterial infection (14 for S. aureus
with an incidence of 29.2%. while in apparent-
ly healthy chickens were supported by Harry
(1967) who isolated S.aureus from the skin
and nasopharynx of 49 % samples out of 276
birds. On the other hand Lee (2003) collected
samples from meat, faeces, feet, joint and tra-
chea of chickens, and isolated S.aureus from
each sample in the percentage of 9/69 (13%),
2/35 (5.7%), 4/36 (11.1%), 33/119 (27.7%) and
5/37 (13.5%), respectively. Recently, Mousta-
fa (2005) isolated 2 S.aureus out of 150 bacte-
rial isolates which were isolated from the si-
nous and the upper respiratory tract of broilers
in Assuit farms.

In present work the isolated coagulase positive
S.aureus was from Joints, Livers, Lungs and
Ovaries, revealed that on examination of 66
samples collected from diseased chickens'
samples in Egypt, with prevalence of 16.7 %
(11/66). The high percent 35.7 % (5/14) was
from joints, while, it was 23.5% (4/17) from
Livers, 25 % (1/4) from Lungs and 20 % (1/5)
from Ovaries. That as Lua et al. (1994) col-
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lected samples from chickens type broiler
breeder in four outbreaks of swollen head syn-
drome (SHS) in Taiwan. S.aureus was isolated
from lung, liver, spleen and kidney of affected
chickens. Nairn (1973) mentioned that
S.aureus was the most commonly isolated
from the joints, tendon sheaths and bones of
infected chickens and turkeys.

In contrary to the negative results of isolation
of S.aureus from abscesses and eggs, Sabreen
(2001) collected a total of 225 random eggs in
Assiut Governorate (Egypt), included commer-
cial hens' eggs of both native breeds, poultry
farms and ducks' eggs. The eggs were exam-
ined for the presence of some pathogenic bac-
teria; S. aureus was existed in 26.7, 26.7 and
20% of egg shells of hens of both native breeds
and poultry farms and ducks, respectively.
However, only two samples (13.3%) of com-
mercial hens' egg contents of the native breeds
were positive for S. aureus. While, Mohamed
(2006) isolated S. aureus from chicken muscu-
loskeletal abscess in a percent of §%.
Regarding examination of 69 and 75 samples
collected from broiler and layer farms
(apparently healthy) for isolated coagulase pos-
itive S.aureus was 13 and 20 with the percent-
age of 18.8 % and 26.7 %, respectively. Re-
vealed from 22.7 % (5/22), 20% (4/20) and
14.8 % (4/27) in broiler farms. While, layer
farm is 19.2 % (5/26), 27 % (7/26) 34.8 %
(8/23), resulted from drag swabs, tracheal
swabs and hand swabs of workers, respective-
ly. Nearly to our results were those obtained by
Cotter and Taylor (1987) who found 25 %
recovery of coagulase positive S.aureus from
294 rectal swabs obtained from healthy hens in
laying period. Similarly, microbial analysis of
poultry faeces was carried out by Adegunloye
(2006), in two different poultry farms in Akure
using standard method S.aureus were isolated.
It is interesting to note that coagulase positive
S.aureus was isolated from the workers 'hand
swabs of broiler and layer farms, that comes
parallel with Chambers (2001) who concluded
that humans were a natural reservoir for
S.aureus, and asymptomatic colonization was
far more common than infection. Colonization

of the nasopharynx, perineum, or skin, particu-
larly if the cutaneous barrier had been disrupt-
ed or damaged, might occur shortly after birth
and might recur anytime there after.

Our results illustrated that out of 25 samples
collected from Giza abattoirs 3 samples were
coagulase positive S.aureus with the percent-
age of 12%. The isolated percent from hand
swabs of the workers was 25 % (2/8) and 16.7
% (1/6) from chicken lung samples, while, no
positive results were observed from skin and
liver samples of chickens. On the other hand
out of 61 samples collected from imported
frozen chickens 12 (19.7 %) were coagulase
positive S.aureus representative to 16.1 %
(5/31) from skin samples and 23.3 % (7/30)
from muscle samples.

Similar to us, samples were taken from slaugh-
tered bird for which S. aureus was isolated
from the lung tissue .The most frequently oc-
curring species were S. epidermidis (23.7%)
and 8. aureus in a percent of 15.4%. While,
57% of the swabs taken from the gloves and
the hands and 42% from the aprons of the per-
sonnel were S. aureus positive (Raus and
Love, 1983). Also, Microbiological analysis is
performed on 66 samples of fresh, retail-cut
chicken meat (21 samples of chicken breasts
without skin- "fillet", and 19 samples of chick-
en breasts with skin) and frozen ground chick-
en meat (26 samples). S.aureus 30.3 % is dis-
tributed in chicken breasts without skin-
"fillet" 46.15 %, chicken breasts with skin
28.75 % and 10.53 % from frozen ground
chickens (Kozacinski et al., 2006).

However 8. aureus was found in 86.6% of
swab samples obtained from infected workers,
in 40% of swabs from hands of workers who
handle bruised birds, and in 38.7% of bruised
tissues, and was absent in all samples obtained
from hands of workers who did not handle
bruised birds (Roskey and Hamdy, 1972).
These results indicated that poultry bruises are
a source of Staphylococcal infection encoun-
tered among poultry workers. On reverse, poul-
try meat has been frequently associated with
food borne illness in which initial contamina-
tion is traceable to food handlers by S.aureus
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(Halpin- Dohnalek and Marth, 1989).

Many studies like (Hentschel et al, 1979;
Lukasova et al., 1986; Bertolatti et al., 2003
and Tsola et al., 2008) have been related to
poultry slaughter houses modernization and
updating of food safety management systems
and microbiological quality and safety of prod-
ucts.

Contrary to the results of skin Kawano et al.
(1996) attempted to isolate S.aureus strains
from the nares and skin of 130 chickens.
S.aureus strains were isolated from 103
(79.2%) of the 130 chickens. In Japan, Kitai et
al. (2005) examined a total of 444 samples of
raw chicken meat (thighs, breasts, wings, liv-
ers, gizzards, hearts and ovaries) that retailed at
145 different supermarkets. S. aureus was iso-
lated from 292 (65.8%) of samples. In Saudi
Arabia to evaluate the hygiene and safety qual-
ity of frozen chickens from Al-Hassa super-
markets. Results revealed that the number of
Enterobacteriaceae and S. aureus on the im-
ported frozen chickens is significantly lower
than that of the locally produced one (Zeitoun
and Al-Eid, 2003)

Contamination of poultry carcasses with
S.aureus has many sources. It is shown that
the increase in contamination is due to a strain
of S. aureus which is indigenous to the pro-
cessing plant. Plucking and evisceration ap-
peared to be the main stages at which contami-
nation of carcases with S. aureus occur
(Notermans et al., 1982).

From the all discussed results we could con-
cluded that S. aureus organisms were widely
distributed in all poultry sectors and human
related to these poultry. It might produce dif-
ferent diseased cases in poultry which may
lead to contamination of the final products.
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