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ABSTRACT

A total of 50 raw milk samples were collected in tis study from some Assiut City markets,
Egypt, and examined for isolation of some human haxd pathogens. The percentages of the isolated
pathogens were 46, 76, 78, 4 and 24% f&taph. aureus, Enterococcus faecalis, E. coli, Gltacter
freundii and Yersinia enterocoliticarespectively. In vitro Antibiogram was carried out on all isolates
against (8) different antimicrobial agents; moreove all of these isolates showed multi-drug
resistance against tow or more of the tested antibiics. The public heath hazards of the isolated
pathogens were also discussed.

INTRODUCTION Yersinig pathogenic Escherichia coli and
Clostridium botulinum (Hahn, 1996.
Milk is one of the few food stuffs Antibiotics are usually used to treat

consumed in its natural state. It is the only cattle diseases and their indiscriminate use has
article in the diet, with the exception of honey, led to the development of multi-antibiotic
whose sole function in nature is to serve as aresistant strains of bacteria thereby rendering
food. It has a special importance as a antibiotic treatment ineffectiveJ¢hnston et
component of the diets of both young children al., 1983.

and old people. Milk is a compulsory part of Antibiotic-resistant strains of bacteria
daily diet for the expectant mothers as well as .5 ,56 humans to become more virulently ill
grom;:ng_ch:jldrgn .Qavald'elt' alazoog”' M|ka|s o for longer periods of time than their antibiotic-
synthesized in - specialized cells of the susceptible counterparts. Treatment failure
mammary gland and is virtually sterile when ... a5 a consequence and there is the need
secreted into the alveoli of the udd@iolle, ¢, eypensive andlor toxic alternative drugs

1980. In addition of being a nutritious food \\hich in most cases are more expensive
for human beings also serves as a gOOd(WHO 2007).

medium for the growth of many

microorganisms. Therefore, the quality of milk The evolution of antibiotic resistance
is of great importance than the quality of most strains in microbial communities is enhanced
other foods. Contamination of milk with Dby horizontal transfer of resistance genes over
microorganisms comes from indigenous species and genus borders by conjugative
source from the udder due to clinical and plasmids, transposons, the possession of
subclinical mastitis or exogenous sources integrands and insertion elements, as well as
during milking, air, milking equipment, feed, Iytic and temperate bacteriophage. Several
soil, feces, grass as well as handling andmechanisms of resistance against a particular
purchasing of milk. Some diseases associated@ntibiotic have evolved including enzymatic
with the consumption of milk include inactivation of the antibiotic (e.g. by -
Salmonella, Listeria monocytogenes, lactamases, amino glycoside  acetyl-,

Saphylococcus ~ aureus,  Campylobacter, nucleotidyl and  phosphoryltransferases),
restricted import of antibiotics (e.g. penicillin
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binding proteins), active export of antibiotics Isolation and identification  of
(e.g. by membrane inserted ATP-dependent EnterococciQuinn et al., 2004

efflux systems) or target modification (e.qg.
methylation of 23S rRNA, mutation of amino
acid sequence of topoisomerase) For certain monocytogenes Rinegold and
pathogenic and potentially pathogenic bacteria Martin, 1982).

like staphylococci and enterococci, the  « |solation and identification oE. coli

Isolation and identification ofisteria

evolution of highly resistant clones has (Koneman et al., 1992
inaugurated a crisis in antibiotic resistance _ _ . .
(Huys et al., 2009. » Isolation and identification ofersinia

enterocolitica ( Schiemann, 1979
Due to milk act as a good vehicle for

microorganisms and  sometimes these _  lesting of all the isolates to
microorganisms may be antibiotic resistant, antimicrobial susceptibility test was carried
therefore, the aim of this study was to out by agar disk diffusion methods according
determine the prevalence of some [0 (NCCLS, 200). By using Amoxicillin (25
microorganisms of public health hazard #9), Oxacillin (1 pg), Gentamicin (10ug),
importance  as Saphylococcus  aureus,  Ceftriaxone (30pg), Erythromycin (15ug),
Enterococci spp, Listeria monocytogenes, E. retracycline (30 pg),  trimethoprim-
coli, and Yersinia enterocolitica isolated from ~ Sulphamethoxazole = (SXT) = (25ug) and
raw milk sold in some Assiut City markets and CiProfloxacin (5ug). (Bioanalyse-Turkey).

testing them for antimicrobial sensitivity test.
RESULTS

MATERIALS AND METHODS
Table 1.Percentage of some bacterial

A total of 50 raw milk samples were pathogens isolated from the raw milk samples
collected randomly from some Assiut City

markets, Egypt, during summer 2013. Each sold in some Assiut City Markets (No. 50).

sample was collected in sterile plastic bag and Isolated bacterial )
transported in an ice box as rapid as possibl¢ pathogens No./50 %o
to the laboratory. Staphylococcus aureus 23 46
The apparently normal raw milk Enterococcus faecalis 38 76
samples were mixed thoroughly and tested forl__Listeria monocytogenes 0 0
heat treatment by Storch test according tg E. coli 39 78
A.P.H.A. (1985) before being subjected to Citrobacter freundii 2 4
examination for isolation of:- Yersinia enterocolitica 12 24

e Isolation and identification  of
Saphylococcus aureus (Quinn et al.,
2009.
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Table 2. Percentage of antimicrobial resistant bacterithiggens isolated from raw milk samples sold in sé®siut City markets according the type of

antibiotic used.

Isolated bacterial pathogens
Type of antibiotic Saph. aureus Enterococcus faecalis E. coli Citrobacter freundii Yersinia enterocolitica
used No. 23 No. 38 No. 39 No. 2 No. 12
Resist Susceptible Resist Susceptible Resis Stiisleep Resist Susceptible Resist Susceptiple

No. % No. % No % No % Ng % No % No 9 Ng. % Np. % No. %

Amoxicillin 16 69.6 7 304 | 18 | 474 20 526 | 30 | 76.9 9 231 2 100 O 0 12 | 100 | O 0

Oxacillin 0 0 23 100 | 38 100 0 0 39 100 0 0 2 100 O 0 12 | 100 O 0
Gentamicin 4 17.4 19 826 | 17 | 447 21 55.3 0 0 39 100 0 0 2 100 O 0 12 | 100
Ceftriaxone 8 34.8 15 65.2 | 30 | 78.9 8 21.1 0 0 39 100 0 0 2 100 O 0 12 | 100
Erythromycin 0 0 23 100 6 15.8 32 84.2 | 35 | 89.7 4 10.3 2 100 O 0 5 | 417 7 | 583
Tetracycline 2 8.7 21 913 | 11 | 28.9 27 711 | 10 | 25.6 29 74.4 0 0 2 100 5 | 417 7 | 583
SXT 0 0 23 100 | 17 | 447 21 55.3 4 10.3 35 89.7 0 0 2 100 | 4 | 333| 8 | 66.7
Ciprofloxacin 0 0 23 100 0 0 38 100 0 0 39 100 0 0 2 100 O 0 12 | 100

*SXT = Trimethoprim-sulphamethoxazole

Table 3.Percentage of multi-antimicrobial resistant baatgrathogens isolated from raw milk samples soldame Assiut City Markets.

Multi-antimicrobial resistant bacterial pathogesslated from raw milk
Saph. aureus Enterococcus faecalis E. cali Citrobacter freundii Yersinia enterocolitica
No./23 No./38 No./39 No./2 No./12
No. % No. % No. % No. % No. %
8 34.8 33 86.8 37 94.9 2 100 12 100

-99-



Ass. Univ. Bull. Environ. Res. Vol. 17 No. 1 March 2014

DISCUSSION

Bacteriological examination of 50 raw
milk samples sold in some Assiut City
Markets (Egypt) revealed thafaph. aureus
was isolated in percentage of 46% (Table 1).
Nearly similar results 46.7 and 45% were
reported byMohamed and El-Zubeir (2007)
and Vyletélova et al. (2011) respectively.
However, lower results were estimated by
Yagoub et al. (2005) Singh et al. (2011),
Khudor et al. (2012), Meshref (2013),
Thaker et al. (2013), and Vahediet al.
(2013) who reported incidences of 30, 21.4,
28.5, 23.7, 6, and 22% respectively. While,

erythromycin, SXT and ciprofloxacin was
reported for allSaph. aureus isolates. This
observation is coincided witlDaka et al
(2012) who reported no resistance of tested
Saph. aureus strains to ciprofloxacin.
Furthermore, this results agreed withrzana

et al. (2004) and Dharmilk and Gomashe.
(2011) as the authors reported that
erythromycin was the most effective antibiotic
againstStaph. aureus. Moreover, it is clear
that most of tested strains were resist to
amoxicillin (69.6%) followed by ceftraixone
(34.8%) (Table 2).

From the tested strains 34.8% had
multi-antibiotic resistance (resist
simultaneously for two or more antibiotics)

higher results 80, 75, 68, 52 and 56.66% were(Table 3) and the resistance is mostly to

found byAl-Tarazi et al. (2003), Ekiciet al.
(2004), Oliveira et al (2011), Pourhassan
and Taravat (2011) and Gwida and El-
Gohary (2013) respectively.

Presence of Staph. aureus in raw milk
may be due to infection of the animals by
subclinical mastitis wher&aph. aureus was
the most isolated bacteria, while, the milk is
apparently normal when secreted from the
udder or due to human sources from milkers
and milk handlers during milking of animal
and handling of milk. Also, inadequate
refrigeration and long storage of milk before

use are some factors which enhance the

presence ofStaph. aureus (Asperger, 1994.

In addition, negligence of hygienic condition

such as improper cleaning of bulk tank, dirty
udder, milking equipments, milk handling

technique and improper storage will increase
the proportion of Gram-positive and Gram

negative bacteria in the bulk tank milk

(Bonfoh et al.,2003.

In vitro testing of all isolated®aph.
aureus strains for antibiotic sensitivity by
using disk diffusion methods reveled that, all
of Staph. aureus isolates were resistant to
amoxicillin, gentamicin, ceftriaxone and
tetracycline in different percentages ( 69.6,
17.4, 34.8 and 8.7% ), respectively; while,
30.4, 82.6, 65.2 and 91.3% were sensitive to
the used antibiotics, respectively; moreover
all of them were sensitive to Oxacillin,
erythromycin, SXT and ciprofloxacin in
percentage of 100% (Table 2). From table 2 it
is clear that, no resistance to oxacillin

amoxicillin, gentamicin and ceftriaxone
simultaneously. Organisms that are resistant to
multiple anti-infective drugs are not unusual
(Levy, 1998. The results of resistance are
very serious in terms of increased mortality,
with a doubling of mortality being observed in
some resistant infections as well as a need for
an increase in the length of treatment with the
more expensive anti-infective drugs or drug
combinations\WHO, 2007). In addition, these
strains may represent a big problems during
treatment of human being infected by these
strains due to consumption of milk or milk
products contaminated by such
microorganisms. Furthermore, Staphylococcal
contamination of milk and milk products is
associated with enterotoxicity in humans
(Chaoet al.,2007%.

The indiscriminate use of antibiotics
agents for prophylactic as well as other
therapeutic purpose could be the reasons for
increased antimicrobial resistance 8faph.
aureus. A relatively high number ofStaph.
aureus strains in this study are resistant to the
antibiotics commonly used in the therapeutic
protocols of many human and animal
infections which indicate the need for
continuous  surveillance  of  antibiotic
sensitivity pattern ofSaph. aureus with a
view to selecting appropriate therapy. Also,
the indiscriminate use of antimicrobials can
lead to the selection of resistant bacteria in
food animals that could subsequently be
transmitted to humans, a serious public health
problem McEwen and Fedorka—Cray,
2002.
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With regard toEnterococcus faecalis, contamination levels of Enterococci are
out of the examined 50 raw milk samples, 38 considered to cause the deterioration of
samples (76%) gave positive result for organoleptic properties in some cheese
isolation Enterococcus faecalis (Table 1). (Thompson and Marth, 1986 and Lopez-
Lower result (51.5%) was reported Kyo ¢ko Diaz et al.,, 1995. Moreover, Enterococci
et al. (2011) Concerning antibiogram of produce esterases, which can play an
Enterococcus faecalis, out of 38 tested strains, important role in flavour formation
47.4, 44.7, 78.9, 15.8, 28.9, and 44.7% were(Tsakalidou et al., 1993. In addition, the
resist to amoxicillin, gentamicin, ceftriaxone, presenceof Enterococcus faecalis in food is
erythromycin,  tetracycline and  SXT, linked with a wide variety of human infections
respectively; while, 52.6, 55.3, 21.1, 84.2, such as endocarditis, urinary and genital tract
71.1, and 55.3% were sensitive to the usedinfections, meningitis and septicemignnu
antibiotics, respectively (Table 2). From the et al.,2003.
obtained result it is obvious that, all the tested From Table (1) it is clear thatjsteria

Enterococcus faecalis strains were completel : . .
P y monocytogenes strains could not be isolated in

e e a3 gy NS Sy, This reul concided et
coincided with A-Marjani 20i3 and et aI.(_2013)as the authors exammed.loo' milk
Yameen et al., 2013 as thé authors stated W milk samples and failed to isoldtesteria
that, all the"testedEnterococcus faecalis monacytogenes. In contrary, Mugampoza et

! al. (2011) isolated Listeria monocytogenes

. o ) o
S(g[;?llggrni\rgvereentlaorglf:in r(er]S(;ztrl tgimi(l);(ra(r:glslﬂit from bulked raw milk in percentage of 13%.
949 ! y The failure of Listeria monocytogenes

(36.2%) was reportelly Gajan et al (2013) isolation in this study may be due to the small

while for erythromycip Bulaji¢ and number of examined milk samples or due

Mja cevi¢ (2004) and Olawale et al. (2010) : . L
reported 31.46 and 35% resistance of other factors which need further investigation.

Enterococcus faecalis, respectively. For Concerning E. coli, out of the
tetracycline, a relatively higher results of examined 50 raw milk samples 39 (78%) of
resistance 47 and 83% were reported bysamples gave positive result to presencg.of
Olawale et al. (2010) and Gajan et al.  coli (Table 1). Nearly similar results 76, 73
(2013) respectively. and 75% were estimated bjassan and
Elmalt (2008), Ahmad et al. (2011) and
' Pourhassan and Taravat (2011)
respectively. While, lower results 57, 12.5, 63,
32.14, 38, 32.5, 36.66, 52.6 and 42% were
recorded bySoomro et al. (2002), Thabet
(2003), Ali and Abdelgadir (2011), Singhet
al. (2011), Thakeret al. (2012), Baliet al.
(2013), Gwida and EI-Ghohary (2013),
Meshref (2013) and Vahediet al. (2013)
respectively. In contrary, higher result 94.4%
was reported bgkotkova et al. (2012)

From Table (2) it is worth to state that
all the testedEnterococcus faecalis strains in
this study were 100% sensitive to
ciprofloxacin and this may be due to low
usage of this type of antibiotic in animal
treatment by most veterinarian in Assiut
Governorate, therefore, the microorganisms
stile sensitive to it. WhileOlawale et al.
(2010) and Oliet al. (2012) reported 20 and
14.10% resistance  for  Ciprofloxacin,
respectively. From the testeHnterococcus
faecalis, 33 strains (86.8%) had multi- Isolation of E. coli from milk in this
antibiotic resistance (Table 3) and the study is a good indicator of faecal pollution
resistance is mostly to amoxicillin, oxacillin, (Benkerroum et al., 2004, bad hygienic
gentamicin, ceftriaxone and SXT. Nearly measures during production and handling of
similar result (50%) was reported BYi et al. milk or milk from animals having subclinical
(2012) mastitis where in this case the milk appear
normally. E. coli is a known causative agent
of diarrhea and other food-borne related
illnesses  through the ingestion  of
contaminated foodstuffs. In addition, presence
of E. coli in milk and milk products indicates
the presence of enteropathogenic
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microorganisms, which constitute a public (2011) as the authors detected thatcoli had
health hazard. Furthermore, enteropathogenicmulti-antibiotic resistant to various antibiotics.
E. coli can cause severe diarrhea and vomitingAs mentioned earlier, multi-antibiotic resistant
in infants and young childredfon., 1975. microorganisms represent a big hazard for

Concerning antibiotic sensitivity d. human being.

coli, out of 39 tested strains 76.9, 89.7, 25.6, Out of 50 raw milk samples examined,
and 10.3% ofE. coli strains were resist to Citrobacter freundii isolated in percentage of
amoxicillin, erythromycin, tetracycline and 4% (Table 1). Performing antibiotic sensitivity
SXT respectively, while, 23.1, 10.3, 74.4, and test onCitrobacter freundii, all of the isolates
89.7 % of tested strains were sensitive to thewere completely resist to amoxicillin,
tested antibiotics, respectively; moreover, all oxacillin and erythromycin while, sensitive to
of them were completely sensitive to gentamicin, ceftriaxone, tetracycline, SXT and
gentamicin, ceftriaxon and ciprofloxacin but ciprofloxacin (Table 2). Also, all of the tested
completely resist to oxacilin (Table 2). strains had multi-antibiotic resistant (Table 3)
Relatively similar results were estimated by and resist to amoxicillin, oxacillin and
Yagoub et al. (2005) as the authors detected erythromycin simultaneously.
that, 40 and 50% of teste€l coli were resist
to amoxicillin and erythromycin, respectively. 12 sa
From Table 2 one can easily concluded that,
gentamicin, ceftriaxone and ciprofloxacin
were superior in effect tB. coli than the other
antibiotics used in this study as they gave
100% sensitivity. Nearly similar result was
reported byVirpari et al (2013) where the
authors detected that, 96.25 of teskedcoli
strains were sensitive to gentamicin and only
11.25% were 're3|st to ciprofloxacin. In 81.4% was reported byidon and Delmas
contrary,Mahami et al. (2011)reported that, (1981)
100 and 87.5% of the testdfl coli strains
were resist to gentamicin and ceftriaxone, With regard toYersinia enterocolitica
respctivelly. Concerning tetracycline, the antibiotic sensitivity, 41.7, 41.7 and 33.3% of
obtained result relatively agreed with the tested isolates were resist to erythromycin,
Skotkova et al. (2012) as they reported that, tetracycline and SXT, respectively; moreover,
54.4% of testedE. coli strains were resist to all of the tested isolates were completely
tetracycline. The discrepancy of antibiotic sensitive to gentamicin, ceftriaxone and
sensitivity test from one study to other may be ciprofloxacin but completely resist to
due to the difference of the localities in where amoxicillin and oxacillin (Table 2). It is clear
the tested strains were investigated. that, 100% of the tested isolates were resist to
From Table (2) it is clear that, 100% amoxicillin which is coincide withAkhila et

of testedE. coli strains were resist to oxacillin al. (2013)as the authors reported tharsinia
e ' e " enterocolitica was 100% resist to amoxicillin.
This is due to oxacillin is narrow spectrum

antibiotic that affect only on Gram positive Also, oxacillin showed 100% resistance
: y o M P (Table 2) while,Subha et al. (2009) reported
bacteria $&aph. aureus). It is logic to not

0 y T
perform this antibiotic for testingE. coli 50% resistance to oxacillin. On the other hand,

(Gram negative), but the authors preferred togz\r;;aTB%?/; eiggtla())(r(\)(r;si n?; intggggﬂ?i)é:cm
fix all the parameters that performed in this 9

: . and this result agreed witugazhenthiet al.
study. Out of the 39 testdd coli strains 37 .
A . . (2013) as the authors estimated that,
0 -
E?_ig éo)sv)ve;i dmt,:rl;[('aa?ggi'sq[g%ggs'isstanmtoztt@'ntsé) ciprofloxacin was the most effective against
amoxicillin, oxacillin, erythromycin and zf;?h?l)amyg?rgerc:r?(ljm(E[ae'tragglri]n ere,?haers g;gve
L?{:;ﬁg:jne W?&T”&:ggﬁgsz;[ T;I'S (;%S(')USI; 'S 41.7% resistance for each (Table 2). Nearly

X . . similar result was observed Akhila et al
Novakovaet. al ((2010) and Mahamiet al. (2013) as the authors reported 55 and 64%
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Concerning Yersinia enterocolitica,
mples (24%) were positive fgersinia
enterocolitica (Table 1). Nearly similar result
20% was estimated Wylussienet al., (2013.
While, lower result 10.6% was reported by
Subha et al., (2009. On contrast, El-
Leboudy (1989); EI-Kholy (1990); Abdel-
Hady (1993) and Basheet al., (2008) failed
to detect Yersinia organisms in Egyptian raw
milk samples. On the other hand, higher result
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resistance ofYersinia enterocolitica for the products. Ph.D. Thesis, Fact. Vet. Med.,
two antibiotic, respectively. Cairo Univ., Egypt.

It is worth to indicate that, all the Ahmad, N.; Rahman, U.; Ali, L.; Malik,
testedYersinia enterocolitica isolates in this AP. and Safeer, M. (2011):
study had 100% multi-antibiotic resistance and Contamination of raw milk with
the resistance is to amoxicillin, oxacillin, Escherichia coli sold in Peshawar
erythromycin,  tetracycline and  SXT University campus and adjacent area.
simultaneously (Table 3). This result KIMS., 3 (2): 72-75.

coincided withAkhila et al. (2013) as they
reported that, most ofersinia enterocalitica
isolates were multi-antibiotic resistance.
Pathogenic strains ofersinia enterocolitica
are capable of causing illness in human with a
wide range of symptoms. In children and
adolescents, symptoms of gastroenteritis,

Akhila, S.; Priya, S.; Murugn, T. and
Thayumanavan, T. (2013):Molecular
diversity  analysis  of Yersinia
enterocolitica isolated from marine
marketed fish. Int. J. Current Microbiol.
App. Sci., 2 (9):204-214.

mesenteric lymphadenitis and Ali, Asmahan, A. and Abdelgadir, Warda,
psudoappendicitis are predominate, where in S. (2011):Incidence ofescherichia coli
adults, symptoms of acute abdominal in raw cow’s milk in Khartoum State.
disorders and arthritid.&rsen, 1980; Roberts British J. Dairy Sci., 2 (1): 23-26.

et al, 1995 and Marth and Steele, 2001
Also, psychotropic bacteria, examplersinia
spp., are associated with Crohn's disease
(Hugot et al.,2003.

Al-Marjani, M.F. (2013): Van A in
vancomycin-resistant  Enterococcus
faecalis isolated in Baghdad. African J.
Microbiol. Res., 7(2): 115-119.

CONCLUSION Al-Tarazi, Y.; Al-Zamil, A.; Shaltout, F.
and Abdel-Samei, H. (2003):Sanitary
status of raw cow milk marketed in

_The obtained results in his study northern Jordan. Assiut Vet. Med. J., 49
indicated that, microbial quality and safety of (96): 180-194.

raw milk sold in some Assiut City markets _ -
were unsafe. The presence of faecal indicatorAnonymous, (1975):E. coli enteritis. Lancet,

organisms . coli and Enterococcus faecalis) 1131-1132.

not only indicate the poor hygiene but als_o Asperger, H. (1994): The significance of
itself may be pathogenic. The pathogenlc pathogenic microorganisms in  raw
bacteria such asSaph. aureus, E. cali, milk . International Dairy Federation

Citrobacter ~ freundii ~ and  Yersinia (IDF). Document No. 292. Belgium.
enterocolitica may pass to the milk; this

suggests that raw milk should be considered adBali, O.S; Lajnef, R.; Felfoul, I.; Attia, H.

a vehicle for the transmission of potentially and Ayadi, A. (2013): Detection of
pathogenic bacteria. Also, all of these Escherichia coli in unpasteurized raw
pathogens were multi-antibiotic resistant Milk. International J. Agriculture Food
which impact a hazard on human health. Sci., 3(2): 53-55.
Basha, O.A; Shaboury, F.A. and Fayed,
REFERENCES A.H. (2008): Some studies on the
occurrence ofYersinia microorganisms
A.P.H.A. (1985): Standard Methods for the in raw milk and some soft cheeses sold
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