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Abstract: A total of 100 samples of bivalve molluscus were subjected for enumeration, isolation and
identification of Staphylococcus aureus, total coliforms, faecal coliforms and Escherichia coli. 61strains of
S. aureus were isolated, 20 strains from each yellow and black Gandoufly and 21 strains from Om
El-Kholoul. While 36 strains of E. coli were isolated 13 strains from yellow Gandoufly, 12 strains from black
Gandoufly and 11 strains from Om El-Kholoul. All S. aureus isolates were coagulase positive. The antimicrobial
sensitivity test revealed that all the S. aureusisolates were sensitive to rifampicin, vancomycin, cephalexin,
cephataxime, chloramphenicol, kanamycin, neomycin, amikacine, spiramicin, gentamicin, ciprofloxacin,
enrofoxacin, ofloxacin, oxacillin, cloxacillin, amoxy-clavulinic acid and ampicillin. Meanwhile they were resistant
to pefloxacin and flumequine, but only 92% of the isolates to streptomycin. Concerning E. coli all isolates
were resistant to ampicillin, amoxicillin and streptomycin, however only 50% of them were resistant to
trimethoprim-sulfamathoxazole, lincomycin, neomycin and pefloxacin. All E. coli isolates were sensitive to
ofloxacin, enrofloxacin, gentamicin, spiramicin andamikacin. Moreover 93.3, 90, 90, 83.3, 80, 80, 76.6, 63.3 and
60% of the isolates were sensitive to cephataxime, cephalexin, amoxy-clavulinic, chloramphenicol, tetracycline,

kanamycin, flumequine, ciprofloxacin and erythromycin respectively.
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INTRODUCTION

Nowadays there is a global increase in the
consumption of seafood leading to a significant global
problem concerning hazards of seafood borne pathogens
[1]. Seafood borne diseases associated with consumption
of shellfish are the major challenge to the food hygienists
in the 21% century [2]. Bivalve molluscus: oysters,
mussels and clams are filter feeding which  can
accumulate pathogenic bacteria and toxic metals at levels
higher than those in their surrounding waters [3-5].

It is worthy to mention that Staphylococcus
aureus (S. aureus) was the most prevalent seafood
borne pathogens detected in the seafood [6-8].
Staphylococcus aureus causes superficial skin infections
and life-threatening diseases such as endocarditis, sepsis

and soft tissue, urinary tract, respiratory tract, intestinal
tract, bloodstream infections [9-12].

E. coli occurrence in seafood is considered a sanitary
case and may represent a risk to the consumers if related
to pathogenic strains, especially diarrhea genic E. coli.
However, the presence of non-pathogenic E. coli in fish
and shellfish should be recognized as an indicator of
fecal contamination and presence of other enteric
pathogens [13]. Fecal coliforms remain the standard
indicator of choice for fish and shellfish harvest waters
meanwhile, E. coli is used to indicate recent fecal
contamination or unsanitary processing [14].

In humans, Escherichia coli can cause a variety of
intestinal and extra-intestinal infections, such as diarrhea,
urinary tract infection, meningitis, peritonitis, septicemia
and gram-negative bacterial pneumonia [15].
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Bacteria originating from food animals frequently
carry resistance to a range of antimicrobial agents,
including those commonly used in humans which could
be attributed to the heavy use of antimicrobial agents in
food animal production; moreover these bacteria can
be a major threat to public health, as the antibiotic
resistance determinants can be transferred to other
bacteria of human clinical significance [15-16].

A little information is available about S. aureus and
E. coli among bivalve mollusks found in Egypt, so the
aim of the present study is to isolate S. aureus and E. coli
from some bivalve molluscus found in Alexandria and
El behaira governorate markets and also to throw light
on their antibiogram.

MATERIALS AND METHODS

Samples: A total of 100 samples of bivalve
molluscus [33 yellow Gandoufly, 33 black Gandoufly
(Tapes  decussatus) and 34 Om El-Kholoul
(Wedge clam, Donax trunculus)] were collected from
different local markets of Alexandria and El behaira.
Representing each of 13 live and 20 chilled for Gandoufly
and13 live and 21 chilled for Om Elkholoul.

Preparation of Molluscus Homogenate: Ten grams from
each sample were homogenized with 90 ml %4 ringer's
solution [17]. One mlfrom the sample original homogenate
was added to a test tube containing 9 ml ringer's solution
to provide a dilution of 10°. Similarly a ten tenfold serial
dilutions were prepared [17].

Enumeration of Total Staphylococcal Count: 0.1 ml from
each dilution was spread over a drysurface of double
sets of Baird parker agar plate(black shining convex
colonies, 1-1.5 mm in diameter with narrow white margin
and surrounded by a clear area extending into opaque
medium) were enumerated and the average number per
gram was calculated [18].

Isolation and Biochemical Identification of
Staphylococcus aureus: Five suspected colonies from
typical and atypical S. aureus colonies on Baird Parker
medium were picked up, purified and then transferred to
soft agar tubes for preservation and further identification
[18].

Antibiotic Sensitivity Test (S. aureus): The disk diffusion
technique was used to perform the antimicrobial
susceptibility test for S. aureus isolates using amikacin,
ampicillin, penicillin G, cloxacillin, oxacillin, amoxicillin,

ofloxacin, enrofloxacin, pefloxacin, flumequine,
(amoxy+clavulanic acid), ciprofloxacin, erythromycin,
spiramicin, = neomycin, kanamycin,  gentamicin,
chloramphenicol, streptomycin, trimethoprim-
sulfamathoxazole, cephataxime, cephalexine, bacitracin,
tetracycline, rifampicin and vancomycin. Zone diameter
of inhibition was measured among the antimicrobial
agents used and interpretation for results was recorded
[19].

Enumeration of Total Coliforms Count: The most
probable number (MPN), 3-tubes dilutions technique
was used [18]. Three tubes of Laurylesulphatetryptose
(LST) broth supplemented with inverted Durham’s tubes
per dilution  were inoculated with Iml of each
dilution. All LST broth tubes showed gas productions
within 48 hours were recorded as positive. Confirmed by
subcultured into brilliant green lactose bile broth
incubated at 37° C for 48 hours. Tubes showed gas after
48 hours were recorded as positive. Calculated from MPN
tables for 3- tubes dilutions recommended by [18].

Enumeration of Fecal Coliforms Bacteria: A loopful from
each positive LST broth was inoculated into LST broth
supplemented with inverted Durham’s tubes. Incubated
at 44.5 £ 0.5 ¢ for 24 — 48 hours in a thermostatically
control water bath. Positive tubes showing turbidity
and gas production were calculated according to the
recommended tables [20].

Isolation and Biochemical Identification of
Escherichia coli: A loopful from each gas positive LST
broth was streaked on to plates of Eosine Methylene
blue (EMB) agar incubated at 37°C for 24 hours. Five
suspected colonies from typical (greenish metallic with
sheen and black purple center) and atypical E. coli
colonies on EMB agar medium were picked up, purified
and then transferred to soft agar tubes for preservation
and further identification [17].

Antibiotic Sensitivity Test (E. coli): The disk diffusion
technique was used to perform the antimicrobial
susceptibility test for E. coli isolates using amikacin,

ampicillin, amoxicillin, enrofloxacin, pefloxacin,
flumequine, lincomycin, (amoxy-+clavulanic acid),
ciprofloxacin, erythromycin, spiramicin, neomycin,

kanamycin, gentamicin, chloramphenicol, streptomycin,
ofloxacin, cephataxime, trimethoprim-sulfamathoxazole,
cephalexine and tetracycline, Zone diameter of inhibition
was measured among the antimicrobial agents used and
interpretation for results was recorded [19].
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RESULTS AND DISCUSSION

Data shown in Table (1) revealed that S. aureus was
isolated from all chilled molluscus, but did not found in
fresh live molluscus. This is may be due to contamination
during the collection operation, which is increased
by handling of the product by the salesman [21].
The minimum S. aureus count was 2x10, 2x10* and
3x10%fu/g for yellow gandoufly, black gandofly and
OM-Elkholoul chilled samples respectively, however
maximum count was 3.1x10°, 1.7x10° and 4.6x10° cfu/g for
the same samples respectively (Table 1). Nearly similar
results were recorded by Mansour et al. [22]. Table 2
declares that isolated strains of S. aureus, were mannitol
fermentative. Such results agree with that achieved before
Mansour et al. [22] and disagree with the results recorded
by Ezzeldeen et al. [23] for S. aureus strains from Egyptian
salted fish. Moreover, 91.81% of the isolates were
betahemolytic and 8.19% isolates were alpha hemolytic.
Similar results were obtained by Ata [24], who found that
all of the S. aureus isolates obtained in his study had
hemolytic activities on sheep blood agar. However, such
results disagree with that of Ezzeldeen et al. [23] who
reported that the majority of S. aureus isolates were non
hemolytic (62.7%) onsheep blood agar.

It is obvious from Table 2 that all S. aureus isolates
were 100% catalase and O/F positive, which agrees with
the findings ofAta [24] and Ezzeldeen et al [23].
Concerning the coagulase activity, it was evident that
100% of S. aureus isolates were coagulase positive.
Nearly similar results were obtained by Ata [24] but
disagree with that obtained by Vilhelmsson e al. [8] who
found that 25% of the isolated S. aureus were coagulase
positive.

Results explained in Table 3clearly indicated that all
isolates showed 100% sensitivity
tovancomycin, ciprofloxacin, enrofloxacin, of loxacillin,
gentamicin, spiramicin, amikacin, neomycin, kanamycin,
chloramphenicol, ampicillin, amoxy-clavulinic acid,
cloxacillin, oxacillin, cephataxime, cephalexin and
rifampicin, 80% to penicillin G and bacitracin, 72%
amoxicillin, 68% trimethoprim-sulfamathoxazole, 64%
erythromycin, 60% tetracycline and 8% streptomycin, on
the other hand the isolates were 100% resistant to
pefloxacin and flumequine.

Concerning vancomycin, similar data were reported
by Tiwari, et al. [25] and Eok et al. [26]. However,
Ezzeldeen et al. [23] recorded that only 91.5% of S. aureus
isolates were sensitive to vancomycin. Ciprofloxacin
sensitivity was 100% andseveral other studies achieved

the S.aureus

Table 1: Prevalence and Staphylococcus aureus count among different molluscus samples

S. aureus isolates S.aureus cfu/g

Samples Positive No % Mean Min Max
Yellow gandoufly  live 0 0 <10 <10°
chilled 20 100 % 7.6x10* 2x10* 3.1x10°
Black gandoufly live 0 0 <10 <10
Chilled 20 100% 6x10* 2x10* 1.7x10°
OM-Elkholoul live 0 0 <10’ <10
Chilled 21 100% 1.63x10° 3x10* 4.6x10°

Table 2: Biochemical and some enzyme production characteristics of S.

aureusisolates

Biochemical test Results No %

Catalase positive 61 100

OFF test positive 61 100

Coagulase positive 61 100

Mannitol fermentation Fermentative 61 100

Haemolysis on sheep blood agar B haemolysis 56 91.8
Q haemolysis 5 8.19

Table 3: Antibiotic resistance of S.aureus isolates (n=25)

Sensitive Resistant
Antibiotic No % No %
Ampicillin 25 100% 0 0%
Penicillin G 20 80% 5 20%
Amoxy-clavulinic acid 25 100% 0 0%
Cloxacillin 25 100% 0 0%
Oxacillin 25 100% 0 0%
Amoxicillin 18 72% 7 28
Ofloxacin 25 100% 0 0%
Enrofloxacin 25 100% 0 0%
Ciprofloxacin 25 100% 0 0%
Pefloxacin 0 0% 25 100%
Flumequine 0 0% 25 100%
Gentamicin 25 100% 0 0%
Spiramicin 25 100% 0 0%
Amikacin 25 100% 0 0%
Streptomycin 2 8% 23 92%
Neomycin 25 100% 0 0%
Kanamycin 25 100% 0 0%
Chloramphenicol 25 100% 0 0%
Tetracycline 15 60% 10 40%
Trimethoprim-sulfamathoxazole 17 68% 8 32%
Cephataxime 25 100% 0 0%
Cephalexin 25 100% 0 0%
Bacitracin 20 80% 5 20%
Vancomycin 25 100% 0 0%
Erythromycin 16 64% 9 36%
Rifampicin 25 100% 0 0%

n: number of isolates

nearly the same results [23, 27]. On the contrary, Parmar
et al. [28] reported that 48.57% of S. aureus isolates were
sensitive to ciprofloxacin.In this study 100% of S. aureus
isolates were sensitive to enrofloxacin, this agrees with
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Dendani et al. [29]. However Parmar et al. [28] reported
that 71.43% of S. aureus isolates were sensitive to
enrofloxacin. Also in our study all S. aureus isolates were
sensitive to ofloxacin, this result is nearly similar to Eok
et al. [30].

Furthermore, our result showed that 100% of S.
aureus isolates were susceptible to gentamicin, this is
agrees with data of Dendani et al [29]. All S. aureus
isolates were sensitive to neomycin which nearly agrees
with records of Ezzeldeen et al [23] who found
that 96.6% of S. aureus isolates were sensitive to
neomycin. Attia [31] showed that 44.9% of the S. aureus
isolates were sensitive to neomycin. Also all of S.
aureusisolates were sensitive to amikacin which is
nearly similar to what reported by Sotirova et al. [32].
Also in our result indicated that all S. aureus isolates
were sensitive to spiramicin. Dendani et al. [29] found that
no resistance to spiramicin among S. aureus isolated
strains.

All S. aureus isolates were sensitive to kanamycin
and this isnearly similar to data of Caracappaer al. [33].
Also all S. isolates were sensitive to
chloramphenicol, similarly to results of Rossetti [34].
Furthermore our results showed that all S. aureus isolates
were sensitive to oxacillinin agreement with Rossetti [34]
and Gentilini et al. [35] who found that all S. aureus
isolates were susceptible to oxacillin. All S. aureus
isolates were sensitive to cloxacillin and ampicillin. Such
results disagrees with Jhaer al. [36] and Turutoglu et al.
[37]. Moreover, S. aureus isolates were sensitive to
cephalexine and this is nearly is similar to results of
Singh et al. [38], while Tiwari et al. [25] found that
55.5% of S. isolates were resistant to
cephalexine. Also S. aureus isolates were sensitive to
cephataxime which nearly agrees with Ozsan et al. [39].

Table 4 declares that coliforms and fecal coliforms
were found in 61chilled samples, the average counts of
coliforms in positive samples were 2.26x10°cfu/g in yellow
gandoufly, 3.9x10°cfu/g in Black gandoufly and
2.37x 10°cfu/g in OM-Elkholoul. The average count of
fecal coliforms in positive samples was 1.3x10°cfu/g in
yellow gandoufly, 1.22x10°cfu/g in Black gandoufly and
2x10°cfu/g in OM-Elkholoul. These results were nearly
obtained previously [3, 40, 41, 42].

Table 5 declares thatthe total percentage of E.coli
isolates were 39% from yellow gandoufly, 36% from black
gandoufly and 32% from OM-ELkholoul, this result nearly
agrees with Fusco et al. [43] who examined 59 bivalve
shellfish, 16 of them (27%) were positive for E. coli. Some
strains of Escherichia coli are highly pathogenic and

aureus

aureus

Table 4: Mean total coliforms and fecal coliforms count among different
chilled bivalve molluscus(cfu/g)

Black Yellow

gandoufly gandoufly OM_Elkholoul
Total colifom count 3.9x10° 2.26x10° 2.37x10°
Fecal coliform count 1.22x10° 1.3x10° 2x10°

Table 5: Prevalence of E. coli among different bivalve molluscus

Positive
E. coli isolates

Number -
Samples of samples  No % Total No
Yellow gandoufly 13 0 0 39.39
Live chilled 20 13 65%
Black gandoufly 13 0 0 36.36
Live chilled 20 12 60%
OM_Elkholoul 13 0 0 32.35
Live chilled 21 11 52.3%
cause diseases include dysentery, pneumonia and

meningitis De Vinney et al. [44]. Gastroenteritis caused by
E. coli may be related to fecal contamination in the
extraction and harvesting areas of bivalve molluscs, or the
lack of appropriate handling practices [45, 46].

Our result clearly indicated that all E. coli isolates
showed extreme resistance to ampicillin, amoxicillin and
streptomycin. However all the isolates were sensitive to
gentamicin, enrofloxacine, ofloxacin, spiramicin and
amikacin, while 93.3% of them were sensitive to
cephataxime, 90% to cephalexin and amoxy-clavulinic,
83.3% to chloramphenicol, 80% to kanamicin and
tetracycline, 76.6% to flumequine, 63.3% to ciprofloxacin,
60% to erythromycin and 50% to pefloxacine, neomycine,
lincomycin and trimethoprim-sulfamathoxazole (Table 6).

Popovic and Popara [47] and Roy et al. [48] found
that all their E. coli isolated strains showed resistance
against ampicillin. However Giurov [49] and DaCoasta
et al. [50] reported that only 22.9% of the isolates were
resistance to ampicillin. In addition all £.coli isolates were
resistant to amoxicillin, this result agrees with that
obtained by Zhang et al. [51] who showed that all isolates
were extremely resistant to amoxicillin. In contrast Saha
et al. [52] and Nazir et al. [53] concluded a much
lowerpercent of resistance. AlsoE. coli isolates were
resistant to streptomycin and such data are similar to that
of Wani et al. [54] and Smith et al. [55].

Gentamicin sensitivity was 100% for all E. coli
isolates, similar result was acheived by Filali et al. [56].
Our data revealed that all of E. coli strains were sensitive
to enrofloxacin, Asawy and Abd El-1atif[57] conclude that
all E. coli strains were sensitive to enrofloxacin.Lower
results were detected by others [58-60].0n the other hand
results showed that all E. coli isolates were sensitive to
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Table 6: Antibiotic resistance of E. coli isolates (n=30)

Sensitive Resistant
Antibiotic No % No %
Ampicillin 0 0% 30 100%
Amoxy-clavulinic acid 27 90% 3 10%
Amoxicillin 0 0% 30 100%
Ofloxacin 30 100% 0 0%
Enrofloxacin 30 100% 0 0%
Ciprofloxacin 19 63.30% 11 36.60%
Pefloxacin 15 50% 15 50%
Flumequine 23 76.60% 7 233
Gentamicin 30 100% 0 0%
Spiramicin 30 100% 0 0%
Amikacin 30 100% 0 0%
Streptomycin 0 0% 30 100%
Neomycin 15 50% 15 50%
Kanamycin 24 80% 6 20%
Lincomycin 15 50% 15 50%
Chloramphenicol 25 83.30% 5 16.60%
Tetracycline 24 80% 6 20%
Trimethoprim-sulfamathoxazole 15 50% 15 50%
Cephataxime 28 93.30% 6.60%
Cephalexin 27 90% 3 10%
Erythromycin 18 60% 12 40%

n : number of isolates

ofloxacin and this is in accordance with that obtained by
Chah et al. [61]. Concerning amikacin E. coli isolates
explored sensitivity to itsimilar to results of Li ez al. [62].

Mean while, 93.3 and 90% of E. coli isolates were
sensitive to cephataxime and cephalexine
(cephalosporins) respectively. Such results are similar to
what obtained by Zhang et al. [51] and nearly similar to
what achieved by Saha et al. [52] showed that sensitivity
of E.coli 1 solates was to cephataxime (79.17%), but
Abou-Dobara et al. [63] stated that only 26% of the
E. coli isolates were sensitive to cephotaxime.Moreover
90% of E. coli isolates were sensitive to amoxy-
clavulinicacid, this is similar to Luis ef al. [64]. Also our
study revealed that 83.3% of E. coli isolates were
sensitive to chloramphenicol.

In addition 80% of E. coli isolates were sensitive to
kanamycin. Meanwhile Giurov [49] achieved similar result,
Popovic and Popara [47] and Gundogan et al. [65]
reported that 80.7% of E.coli strains were resistant to
kanamycin.

Nearly 80% of E. coli isolates were sensitive to
tetracycline and this result is nearly similar toDa Coasta
et al. [50] who found that 27.6% of E. coli strains were
resistant to tetracycline, However Roy et al. [48] and
Zhang et al. [51] declares that all E. coli isolates were
100% resistant to tetracycline.Our study showed that
76.6% of E. coli isolates were sensitive to flumequine

(fluroquinolones) and this result nearly agrees with
Saleem et al. [59] and Giurov [49]who stated that 80% of
E. coli isolates were sensitive to flumequine.On the
contrary, Li et al. [62] observed that 57.1-66.7% of E. coli
strains were resistant to fluroquinolones.

About 63.3% of E. coli isolates were sensitive to
ciprofloxacin (fluroquinolones). Similar data recorded by
Luis et al. [64] but not with that gained by Li et al. [62].

It was found that 60% of E. coli isolates were
sensitive to erythromycin. Saha et al. [52] declares that
66.67% of E. coli isolates were resistant to erythromycin,
but Wani et al. [54] stated that all of the E. coli isolates
were resistant to erythromyecin.

Trimethoprim-sulfamathoxazole (sulfonamides)
susceptibility of E. coli isolates was 50%. Smith et al. [55]
concluded that 50 to 100% of E. coli isolates were
resistance to drugs such as sulfonamides. However,
Saleem et al. [59] recorded a much smaller sensitivity of
E. coli isolates to trimethoprim-sulfamathoxazole.

REFERENCES

1. Svensson, L., 2000. Diagnosis of foodborne viral
infections in patients. Food
Microbiol., 59: 117-126.

2. Ahmed, A.M. and HM.I. Eid, 2004. Prevalence of
sea food borne pathogens in shellfish at retail
level.First Scientific Conference of Fac. Vet. Med.
Moshtohor, Sept. 1-4, Benha- Rassedr.

3. Hatha, A.LAM.,, K.C. Christi, R. Singh and S. Kumar,
2005. Bacteriology of the fresh water bivalve clam
Batissaviolacea (Kai) sold in the Suva market. The
South pacific J. Nat. Sci., 23: 48-50.

4. Eyles, M.J., 1980. Accumulation and elimination of
virus by oysters. Food Technology in Australia,
32: 89-91.

5. Timoney, JF. and A.  Abston, 1984.
Accumulation and elimination of Escherichia coli

International J.

and Salmonella typhimurium by hard clams in vitro
system. Appl. Environ. Microbiol., 47: 986-988.

6. Lotfi, Z.Z., A.A. Shehata, M.S. Mohmoud, A.F. Farid
and S.M. Nada, 1974. Bacterial flora in Nile and sea
fish in Egypt. J. Egypt Med. Ass., 34: 589-592.

7. Sikorski, Z.E. and 1. Kalodziejska, 2002. Microbial
risks in mild hot smoking of fish. Crit. Rev. Food Sci.
Nutr., 42: 35-51.

8. Vilhelmsson, O., H.
JK. Kristjansson,

Hafsteinsson and
1997. Extremely halotolerant
bacteria characteristic of fully cured and dried cod.
Int. J. Food Microbiol., 20: 163-170.

1088



10.

11.

12.

13.

14.

15.

16.

18.

19.

20.

Global Veterinaria, 13 (6): 1084-1091, 2014

Bannerman, T.L., 2003.
micrococcus and other catalasepositivecocci that
grow aerobically. In: Manual of clinical microbiology.
Eds. Murray P.R. E.J. Baron, J.H. Jorgensen, M. A.
Pfaller MA and R.H. Yolken. Washington DC:
ASM  Press. pp: 384-404.

Kac, G., A. Buu-Hoi, E. Herisson, P. Biancardini and
C. Debure, 2000. Methicillin-resistant Staphylococcus
aureus nosocomial acquisition and carrier state in a
wound care center. Arch. Dermatol., 136: 735-739.
Jarvis, W.R., 2001. Infection control and changing
health care delivery systems. Emerg. Infect. Dis.,
7:170-173.

Rallapalli, S., S. Verghese and R.S. Verma, 2008.
Validation of multiplex PCR strategy for
simulataneous and identification of

Staphylococcus,

detection
methicillin resistant staph. aureus. Indian J. Med.
Microbiol., 26: 361-364.

Renata, A.C., 2013.Escherichia coli in seafood: A
brief overview. Advances
Biotechnology, 4: 450-454.
APHA, 1992. Compendium of methods for the
microbial examination of foods. 3™ed. American
Public Health Association. Washingtion DC. USA.
Anette, M.H. and O.E. Heuer, 2009. Human health
hazards from antimicrobial-resistant Escherichia coli
of animal Origin. Clin. Infect. Dis., 48: 916-921.
Chiu, C.H., T.L. WU, L.H. Su, C. Chu, J.H. Chia,
A.J. Kuo, M.S. Chien and T.Y. Lin, 2002. The
emergence in Taiwan of fluroquinolone resistance in
Salmonella entrica serotype Choleraesuis. N. Engl.
J. Med., 346: 413-419.

in Bioscience and

. ICMSF, 1978. International ~Committee of
Microbiological Specification for Foods:
microorganisms in foods, their significance and
methods of enumeration. 2™ed. Intern.Comm.
onmicrob.Foods Univ. Toronto Press. Toronto,
Canada.

APHA, 1992.Compendium of methods for the

microbial examination of foods. 3"ed. American
Public Health Association. Washingtion DC. USA.
NCCLS, 2002. National Committees for Clinical
Laboratory Standard Performance standards for
antimicrobial disk susceptibility tests, document
M100-S12, Pennsylvania.

AOAC, 1984. Official methods of analysis of the
association of official analytical chemists.14"d.
Puplished by the association of analytical chemists,
Inc. Arlington, Virginia, USA.

21.

23.

24.

25.

26.

27.

28.

29.

30.

31.

1089

. Mansour, N., N. Yassien, H.M. Ibrahim

Villalobos de Bastardo and L.E. Aristizabal,
2001.Microbiological quality of the bivalve
Pinctadaimbricata commercialized in Cumanc,
Venezuela. 52: 55-61.

and
M.K. Elmossalami, 1998. Microbial hazard of salted
OM EL-Kholoul (wedge shell Donaxtrunculus).
Journal of Veterinary Medicine B. 45: 53-57.
Ezzeldeen, N.A., H.A. Mansour and A.A. Ahmed,
2011. Phenotypic and Molecular Identification of
isolated  from some
Egyptian salted fish. World Applied Sciences
Journal, 15: 1703-1712.

Ata, N.S.S., 1990. Characterization of S. aureus
isolated from different sources with particular
references to protein A and its significance. Ph.D
Thesis, Vet. Med. Cairo
University.

Tiwari, HK., A.K. Das, D. Sapkota, K. Sivarajan
and V.K. Pahwa, 2009. Methicillin
Staphylococcus aureus: prevalence and antibiogram
in a tertiary care hospital in western Nepal. J. Infect.
Dev. Ctries, 3: 681-684.

Eok, N., A. Sale, A. Magagi and I. Gabriel, 2010.
Methicillin resistantS. aureus (MRSA) and their
antibiotic sensitivity pattern in Kano, Nigeria. African
J. CLN. Exper. Microbiology, 11: 129-136.

Chitra, P. and S. Kiran, 2001. Antibiotic susceptibility
pattern of Staphylococcus special
reference to methicillin resistance, a preliminary
report. JNMA. Journal of the Nepal. Medical.
Association, 40: 63- 66.

Parmar, B.C., M. Pal and A.J. Dhami, 2006. In vitro
drug susceptibility pattern of
Staphylococcus aureus strain. Indian journal of field

Staphylococcus ~ aureus

Microbiology, Fac.

resistant

aureuswith

antimicrobial

veterinarians, 2: 466-48.

Dendani, Z.M., A. Arcangioli, P. Bezille, R. Ouzrout
and N.L. Sellami, 2010. Genotyping of
Staphylococcus aureus isolated from bovine clinical
mastitis by Pulsed Field Gel Electrophoresis (PFGE).
Journal of Animal and Veterinary Advances, 9: 5-11.
Eok, N., A. Sale, A. Magagi and 1. Gabriel, 2010.
Methicillin resistantS. aureus (MRSA) and their
antibiotic sensitivity pattern in Kano, Nigeria. African
J. CLN.Exper. Microbiology, 11: 129-136

Attia, E.RH., 1988. Relationship between
bacteriological examination and enzymatic changes in
subclinical mastitis in buffaloes and cattle. M.V.Sc.
thesis (Microbiology), Faculty Vet. Med. Cairo Univ.



32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Global Veterinaria, 13 (6): 1084-1091, 2014

Sotirova, P., Y. Tyaguenenko, K. Rachkova,
V. Urumova, G. Lazarova, D. Rukanova, H. Djeneva
and L. Dukova, 2000. Study on the drug resistance of
Staphylococcus aureusisolated from humans and
animals.II. Comparative analysis on the antibacterial
resistance of methicillin sensitive and methicillin
resistantStaphylococcus aureusstrains isolated from
hospital patients and animals. Bulgarian Journal of
Veterinary Medicine, 3: 19-26.

Caracappa, S., G.R. Loria, A.M. Noto, S.M. Balbo and
AM. Di-Noto, 1991. Antibiotic sensitivity and
resistance of some Staphylococcus aureus strains
isolated from the milk of cows with mastitis in Sicily.
Attidella Societaltaliana Palermo,
23:229-233.

Rossetti, C.A., 1993. Prevalence of subclinical mastitis
caused by S. aureus in the Buenas Aires dairy area
and its susceptibility to antibiotics. Vet. Argentina,
10: 323-326.

Gentilini, E., G. Denamiel, P. Liorente, S. Godaly,
M. Rebuelto and O. Degregorio, 2000. Antimicrobial
susceptibility of Staphylococcus aureus isolated
from bovine mastitis in Argentina.Journal of dairy
science, 83: 1224-1227.

Jha, V.C., P.P. Thakur and J.N. Yadau, 1994.
Bacterial species isolated from clinical bovine mastitis
and their antibiotic sensitivity patterns. Vet. Rev.
Kathmanda, 9: 21-23.

Turutoglu, H., S. Ercelk and D. Ozturk, 2006.
Antibiotic resistance of Staphylococcus aureus and
coagulase negative Staphylococci isolated from
bovine mastitis. Bulletin of the veterinary Institute in
puaway, 50: 41-45.

Singh, P.J., K.B.J. Singh, S.K.P.N. Dhingro and
D. Nauriyal, 1994. Incidence, etiology and
antibiogram of pathogens isolated from subclinical
mastitis in machine milking cows.Indian J. Dairy Sci.,
47:730-733.

Ozsan, M., G. Tan and H. Ozenci, 1989. Antibacterial
sensitivity of Staphylococcus aureus isolated from
Clinical specimens. Mikrobiyol Bul., 23: 246-50.
Shaker, G.A., 1994. Microbial and chemical pollution
of shellfish at their growing areas. Ph.D Thesis, Meat
Hygiene, Faculty of Vet. Med. Alexandria University.
Yilmaz, I., B. Bilgin and B. Oktem, 2005. Occurrence of
vibrio pathogenic  bacteria  in
Mytilusgalloprovincialisand Venus gallinaharvested
from the Marmara Sea. Turkey Journal of Veterinary
and Animal Science, 29: 409-415.

diBuiatria,

and  other

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

1090

Adjei-Boateng, D., A. Stephen and Q.K. Kwamena,
2009. Bacteriological contamination of the freshwater
clam (Galatea paradoxa) from the Volta estuary,
Ghana. African Journal of Microbiology Research,
3:396-399.

Fusco, G., G. Aprea, G. Galiero, A. Guarino and
M. Viscardi, 2013. Escherichia coli, Salmonella spp.
Hepatitis A Virus and Norovirus in bivalve molluscs
in Southern Italy. Veterinaria Italiana, 49: 55-58.
DeVinney, R., A.A. Gauthier and B.B. Finnlay, 1998.
EnteropathogenicE. coli: a pathogenic that inserts its
own receptor into host cells. Cell and Molecular Life
Sciences, 55: 961-976.

Vieira, R.H.S.F., F.G.R. Ménages, A.A. Fonteles-Filho,
R.C.O. A.S.S. 2003.
Bacteria of fecal origin in mangrove oysters
(Crassostrearhizophorae) in the Coco River estuary,
Ceara State, Brazil. Br. J.Microbiol., 34: 126-130.
Pereira, M.A., M.M. Nunes, L. Nuernberg, D. Schulz
and C.R.V. Batista, 2006. Microbiological quality of
(Crassostreagigas) produced and
commercialized in the coastal region of Florianopolis.
Brazil. Br. J. Microbiol., 3: 159-163.

Popovic, M. and J. Popara, 1987. Transmissible
resistance of Escherichia coli isolates from healthy
animals. Vet. Glasn., 41: 455-460.

Roy, P., V. Purushothaman, A. Koteeswaran and
S.A. Dhillom, 2006. Isolation, characterization and
antimicrobial drug pattern  of
Escherichia coli isolated from Japanese Quail and
their environment. J. Appl. Poult. Res., 15: 442-446.
Giurov, B., 1985. Sensitivity of Escherichia coli
strains isolated from poultry with coli septicemia.
Vet Med Nauki, 22: 16-24.

Da Costa, P.M., M. Oliveira, A. Bica, P. Vaz-Pires and
F. Bernardo, 2007. Antimicrobial resistance in

Torres  and Ernani,

oysters

resistance

Enterococcus spp. and Escherichia coli isolated
from poultry feed and feed ingredients. Vet.
Microbiol., 120: 122-131.

Zhang, H., Y. Wang, J.Q. Wu, K. Skalina and
B.A. Pfeifer, 2010. Complete Biosynthesis of
Erythromycin A and Designed Analogs Using E.
coli as a Heterologous Host. Chem. Biol.,
17: 1232-1240.

Saha, A., AK. Hui, R. Das, J.P. Roy, N. Ray and
T.K. Mahata, 2003. Occurrence of Escherichia coli
from broiler birds in West Bengal and their

antibiogram. India. J. Anim. Hlth., 42: 136-141.



53.

54.

55.

Global Veterinaria, 13 (6): 1084-1091, 2014

Nazir, K.H.M.N.H., M.B. Rahman, K.M. Nasiruddin,
F. Akhtar, M.F.R. Khan and M.S. Islam, 2005.
Antibiotic sensitivity of Escherichia coli isolated
from water and its relation with plasmid profile
analysis. Pakistan J. Biol. Sci., 8: 1610-1613.

Wani, S.A., M.A. Bhat and 1. Saanta, 2004. In vitro
drug sensitivity profile and characterization of
Escherichia coli isolated from diarrheic chicken in
Kashmir valley. Indian J. Anim. Sci., 74: 818-821.
Smith, J.L.,D.J.V. Drum, Y. Dai, J. M. Kim, S. Sanchez,
J.J. Maurer, C.L. Hofacre and M.D. Lee, 2007.
Impact of antimicrobial usage on antimicrobial
resistance in commensal Escherichia coli Strains
colonizing broiler chickens. Appl. Environ.
Microbiol., 73: 1404-1414.

56.

57.

58.

59.

1091

Filali, E., J.G. Bell, M. El Houadfi, M.B. Huggins
and K.A. Cook, 1988. Antibiotic resistance of
Escherichia coli strains isolated from chickens with
colisepticemia in Morocco. Comp.
Microbiol. Infect. Dis., 11: 121-124.
Asawy, A., M.I. and M.M.M. Abd El-latif, 2010.
Some bacteriological and serological studies on
enteritis in ducks. AssiutVeterinary Medical Journal,
56:239-249.

Said, M., M.A. Azhar and A.A. Ibrahim, 1996.
Sensitivity of Escherichia coli isolates recovered
from broilers in Assiut to antibacterial. 7". scientific
congress. Fac. Vet. Med. Assiut Univ.

Saleem, M., G. Muhammed, M. siddique and T. Zai,
1999. In vitro antibiotic susceptibility profiles of
avian Escherichia coli in and around Faisalabad.
Pakistan Vet. J., 19: 139-141.

Immunol.



