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SUMMARY

A total number of 75 samples including
25 samples each of luncheon, minced frozen
beef and sausage were collected from Assiut
city (Upper Egypt) &
bacteriologically for the presence of E.

examined

sakazakii and other Enterobacteriaceae genera
& species by using the FDA enrichment
procedure. In addition, a polymerase chain
reaction (PCR) method for the rapid detection
of E. sakazakii was adapted by using a set of
primers designed from a region of the 16S
ribosomal RNA gene. E. sakazakii was
detected in 7 (28%) of sausage, but none of
the luncheon and minced frozen beef samples
were positive for E. sakazakii. Moreover, one
false positive isolate was observed with FDA
method. In contrast, PCR was highly sensitive
and specific to E. sakazakii. E. cloacae were
isolated from all while E.
agglomerans was detected only in luncheon

samples. Also, 43 isolates related to family

samples,

151

be
including Citrobacter freundii, Escherichia

Enterobacteriaceae  could isolated
coli, Hafnia alvei, Klebsiella pneumoniae,
Koxytoca, K.ozaenae, K. planticola and
The public health

importance of E. sakazakii and suggested

Serratia marcescens.

control measures were discussed.
Key words: Enterobacter sakazakii, luncheon,
minced beef, sausage, PCR & FDA.

INTRODUCTION

Enterobacter sakazakii (E. sakazakii)
comprises a group of Gram-negative, motile,
rod-shaped bacteria belonging to the family
Enterobacteriaceae, genus Enterobacter. In
the past, this organism was referred to as a
"yellow- pigmented Enterobacter cloacae". In
1980, E. sakazakii was designated as a unique
species on the basis of differences from E.

cloacae in pigment production, biochemical
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reaction and DNA relatedness (Farmer et al.,
1980).

Several species within the genus
Enterobacter have been recognized as
important causative agents of hospital-
acquired infections. E. sakazakii has been
implicated in some outbreaks causing several
outbreaks or sporadic cases of either severe
Deonatal  meningitis  or necrotizing
enterocolitis in premature babies (Simmons et
al., 1989; Van Acker et al., 2001). Although
most documented cases involved infants,
Teports describe infections in adults as well
(Lai, 2001). Overall, case-fatality rates have
varied considerably with rates as high as 80 %,
in some instants, A mortality rate of 4¢ to 80
%hasbeenrecordedandinmanymes
neonates die within days of birth. Moreover,
In surviving patients wig meningitis, severe
neurological sequlae sych as ventriculitis,
brain abscess, hydrocephalus ang retarded

neural development cap occur

(Willis angq
Robinson, 1988),

Recent taxonomijc
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anism in food other 1
f the Org 'r."'
nature O

infant formula, E. sakazakii could b iflilayc,i
from plant food and food i"SICdicm_g like
cereal, fruit and vegetables, legume Pmduq,‘
herbs and spices as well as from anim| f,
sources like milk, meat, fish ang Producy,
made from these foods. The spectryp of
sakazakii-contaminated food covers both raw
and processed food. The kind of Processing of
E. sakazakii-contaminated food Was ot
restricted to dry products, Fresh, froun,
ready-to-eat, fermented and cooked fpoq
products as well as beverages and waer
suitable for the preparation of food, were
found to be contaminated by E. sakazapij
(Friedemann, 2007),

Few researchers reported the mechanismg

of pathogenicity of potential virylepce factors
of E. sakazqkij As Gram

Enterobacter Species po
therefore they are ¢q
Pathogens, They haye
broad ange of clinjea syndromes as
infectipng of skin, soft tissue, respiratory tract,
Y et gng gastrointestinal  tract
(Sanderg and §

-negative Organisms,
Ssess endotoxin and
nsidered opportunistic
been implicated in a
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The most frequently mentioned method
of entry of Enterobacter in patients with
bacteremin was ingestion (Weischer and
Kolmos, 1992). There has been no
epidemiological  evidence for a minimal
infectious dose. The recent (FAO \ WHO,
2004) draft risk assessment for £. sakazakii
provides a fail-safe estimate of the infectivity
per organism, assuming that all infected
servings contain only one organism.

The International Commission for
Microbiological ~Specifications  for Foods
(ICMSF, 2002) has ranked E. sakazakii as
severe hazard for restricted populations, life
threatening or substantial chronic sequelae or
long duration. Due to the raised awareness of
the organism and its implied role as an
emerging food- borne pathogen are of
concern to clinicians, the food industry and
consumers. The high mortality rate, coupled
with the lack of ecological information about
this organism made the need for this study.

Polymerase  chain reaction (PCR)
detection methods are now widely used in
microorganism identification. PCR provides a
powerful tool for the rapid, specific and
sensitive detection of foodborne pathogens
and is considered a reliable alternative to

traditional bacteriological methods (Malorny

and Wagner 2005). In this respect, Lehner et
al. (2004) designed a set of primers based on
the 165 rRNA phylogenetic analysis
sequences, which allows the identification of

E. sakazakii strains by PCR.
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As there is no researches about the
occurrence of E. sakazakii in meat and meat
products in Egypt and there is an increase
interest of this pathogen as public health
significance, therefore, the objectives of the
current study were to determine the incidence
of E. sakazakii and other Enterobacteriaceae
species  in commercial meat products
including luncheon, minced frozen beef and
sausage and to apply biochemical and genetic

methods to characterize E. sakazakii isolates.

MATERIAL AND METHODS

Collection of samples:
A total number of 75 random samples of

different commercial samples of meat
products represented by 25 each of luncheon,
minced frozen beef and sausage Were
collected from retail supermarkets and
groceries in Assiut city. The collected
samples were transferred directly to the
laboratory in an ice box for bacteriological
examination.
Preparation of samples:

At the laboratory, frozen samples were

thawed in refrigeration for overnight. Each
sample was aseptically and carefully freed
from its casings and mixed thoroughly in
sterile mortar.
Isolation and identification of E. sakazakii
and other Enterobacteriaceae species:

The procedure of FDA (2002) for

detection, isolation and identification of E.
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. ceae Spe N
d other l.inlcrob:iclcndccac p

kazakii an .
sd as fol lows:

food samples was adapted
Pre-enrichment procedure:

as weighed
Ten grams of cach sample wa

i d
and homogenized in 90 ml of sterile buffere

Lab.
ptone water by Colworth stomacher (1.2

- overnight at

Blender, 400) and incubated
36°C.
Enrichment procedure:

Ten milliliters of the incubated sample
was added to bottles contained 90 ml of
Enterobacteriaceae enrichment broth (Oxoid
CM317). The bottles were then incubated at
36°C for 14 - 16 hrs.

Selective plating:

A loopful of the enriched culture was
streaked onto four quadrants of duplicate
violet red bile glucose agar (Oxoid CM485)
plates. After incubation at 36°C for 1§ —
24hrs, typical colonies appear purple and
surrounded by a purple halo of precipitated
bile acids. Five presumptive colonies were
streaked onto trypticase soy agar (Oxoid
CM131) and incubated at 25°C for 48 — 72hrs.
The yellow pigmentation on TSA is g,

characteristic feature of sakazakij
Identification of isolates:
The revealed isolates

biochemically using

according 1o Nazarowe
(1997) including Catalas
fcrmcntalion tests

were identifieq
Conventiong)

C-Whilc and Fa-l'ber

. ¢ test, carbohydrates
» Citrate utilization

.M . . . g
)

I, oxidase e

. n‘cthyl ree ’ ’ ,'A' ]'
UC“O"; {
prOd

gugar Tron, and
DNA pxtraction:  (Gutiérrez-fy,

then Voges-Proskay,,

Torres-Chavolla, 2007)

por each assay, Iml of cultyp -
centrifuged at 15700xg at 4°C for | M,
Genomic DNA was extracted using the Fapiy
lysis method described by Laird et al. (19, )
The pellet was suspended in 500 pl of |y,
buffer containing 100-mM Tris-Hel (PH 85),
5.mM ethylenediamine tetraacetic acid, 029

sodium dodecyl sulfate ( Sigma Chemicy
Co., St. Louis, MO), 200-mM Nacl and 209
mg/ml proteinase K (Fermentas). Samples
were incubated at 55°Cfor 75 min., cooled on
ice, and the total DNA was precipitated by the
addition of an equal volume of ice-cold
isopropanol (Lab-Scan). The samples were
stored at -80°C for 30 min. The DNA pellet
was washed twice in 70% ethanol (Lab-Scan),
air-dried and suspended in 100 ul of DNAse-,

RNAse-free distilled water (Roval Lab,
Germany),

Oligonucleotides:

Previously  described oligonucleotide
Primers that allow the amplification of a 929"
b.P DNA fragment from a region of the 168
ribosoma] RNA gene in E. sakazakii speci®
Were used in thig work (Lehner et al., 2004)

?l‘lmer S€qQuences used in the PCR are listed
In Table 1.
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Lable 1: Species-specific PCR primers evaluated for the detection of Enterobacter sakazakii

Frimst Primer sequence (5'to 3") Target A.mplicon Reference

name size (bp)

Esakf GCT YTG CTG ACG AGT GGC GG 16S rRNA 929 bp Lehner et
gene al., 2004

Esakr ATC TCT GCA GGA TTC TCT GG

PCR reaction conditions: (Lehner et al,

2004)

For amplification, reaction mixtures
(total volume 50 pl) containing primer at a
concentration of 10 pM /each, using 10 x Taq
reaction mixture, 2 U Taq polymerase
(Fermentas) and 200 uM of dexoynucleotides
(dNTPs) each were prepared. PCR was
carried out in a thermal cycler (Techne
Progene, Cambridge, UK) using the following
conditions: initial DNA denaturation at 94°C
for 2 min., followed by 29 cycles where each
cycle consisted of a denaturation at 94°C for

30 sec, an annealing at 62 °C for 1 min. and
an extension at 72°C for 90 sec. Cycling was
completed by a final extension step at 72°C
for 5 min. The reaction products were
resolved on a 1.5 % agarose gel followed by
ethidium bromide (0.5pg/ml) staining and
examination under UV light. The 100 bp plus
DNA ladder (Jena Bioscience, Germany) was

used as molecular size marker.

RESULTS
The results of this study were illustrated
in Tables (2, 3 & 4) and Fig. (1).

Table 2: Incidence of E. sakazakii in the examined meat products samples using FDA method.

No. of examined No. of positive
Types of samples % of E. sakazakii
samples samples
Luncheon 25 0
Minced frozen meats 25 0
Sausage 25 7 28
Total 75 7 9.33

YetMed.). Giza, Vol.58, No.2 (2010)
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25
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0
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‘Table 4: Prequency distribution of Enterobacterinceae sp

products,
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Enterobacter claocae
Escherichia coli
Hafnia alvel
Klebsiella pneumoniae
Klebsiella oxytoca
Klebsiella ozaenae
Klebstella planticola

Serratly marcesceny

" No. = 25 for each product,
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Enterobacteriaceae specics

Enterobacter agglomerans

Luncheon | Minced frozen |  Sausage
meats
"No. [ % | No. % | No. | %
I 4 I [ 4
1 4 - . N B
7 28 4 16 2 8
3 12 10 40 5 20
- | -} 4 _ 1| 4
S A 2 | 6 | 24
: 4 3 12 2
| 4 B ~ 1 i
_ _ I 4 .
- _J _ | B :

VMMM.I.,IHM, Vol.5s, No.2 (2010)

(%3 CamScanner


https://v3.camscanner.com/user/download

Fig (1): Agarose wel clectrophoresis of

1000 bp

Q00 hp

Lane M: Molecular weight ladder (100 bp)
Lane I: Negative control
Lane 2: Negative sample

Lane 3-8: £ sakazakii positive samples

DISCUSSION

L. sakazakii that designated as a unique
species in 1980 (Farmer et al., 1980), has
implicated as the causal organism in a rare
but severe form of neonatal meningitis
(Gallagher and Ball, 1991). A mortality rate
of 50 to 75 % has been reported by Willis
and Robinson (1988). Muytjens and Kollee
(1990) investigated the occurrence of £

sakazakii more widely, but they could not

isolate the organism from any environment

Vet.Med.). Giza. Vol.58, No.2 (2010)

 ge amplific
DNA of L. sakazakii stained with ethic

ation products obtained from genomic
lium bromide.

929 bp

they examined, which included surface
water, soil, mud, rotting wood, grain, bird
dung, rodents, domestic environments, cattle
and untreated cow's milk.

The present study gives an idea about
the prevalence of £ sakazakii in luncheon,
minced frozen meats and sausage. As
outlined in the presented Table 2, only 7 out
of the 25 sausage samples representing 28 %
were contaminated by E. sakazakii. The
presence of the pathogen in sausage is not

surprise as Friedemann (2007) reviewed a

CamScanner
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r reports outlining the

kazakii on a range of meats

], poultry and sausages.

aumber  of othe
presence of E. sa
including pork, came
Such higher incidence in Saus
reflects  the contribution
tal cross contaminating SOU
processing. Also, the ability of

form biofilms  in

_ rces
environmen

during their
E  sakazakii 10
manufacturing environments is likely to aid
its persistence in the food factories providing
a risk of contamination (Kandhai et al., 2004;
Kim et al., 2006).

The FDA method utilizes yellow
pigment production on TSA as criteria for
identification of presumptive E. sakazakii
isolates. However, it has been documented
that these methods are not sufficiently
sensitive and specific to ensure the detection
and correct identification of E. sakazakii in
food and environmental samples (Iversen et
al., 2004). Therefore, in this study the
suitability of yellow pigment production for
E. sakazakii identification was evaluated on
the isolates and which were identified by 16S
rDNA amplification.

It is obvious from the achieved

results ix'n Table 3 that only six of the 7
R T PR s b b
bp of 16S IDNA a resul e o %
pollow lgtent seotut t .that reflect the
10n 1s not restricted

on.E. sakazakii but to other membe :
opinion came in close to that rs, this
reported by

C
awthorn et al., (2008) who described that
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the yellow pigment producing  non.y,
sakazakii isolates included members of i,
genera Acinetobacter and Pantoca, as wel| ;,
other species of Enterobacter.

E. sakazakii was not the only specje,
isolated from the examined samples, but alg,,
other species of the same genus were
detected in some of the samples, namely,
cloacae and E. agglomerans. 1t is evident
from Table (4) that E. agglomerans was only
detected in luncheon samples. Additionally,
it was also noticed that, E. cloacae
constituted the highest prevalence (13
isolates) among all Enterobacter species even
E. sakazakii (6 isolates). It was found that
several strains of E. cloacae are genetically
related to E. sakazakii and can produce
exotoxins, aerobactin and haemagglutinin
(Sanders and Sanders, 1997). Moreover,
Enterobacter species can create community
infections that are responsible for
approximately half of all nosocomially
acquired infections and have been recognized
as important agents of other hospital-
acquired infections (Hervas et al., 2001).

Regarding the results in Table (4), it i8
obvious that different species of
Enterobacteriaceae were isolated in 1%
incidence (4 %). While, the most prevalent

isolates  of  Enterobacteriaceac wert

Escherichia coli, Kiebsiella pneumonidé and
Enterobacter  cloacae. Furthermof®

follows  from the foregoing
Contamination of the examined food samp o

that
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in this study with Enterobacteriaceae could
be taken as an index of fecal pollution and
could be attributed to the unsanitary practices
and poor hygienic quality of ingredients
used. It has been hypothesized that the
reservoir for E. sakazakii, in addition to other
coliforms as Klebsiella oxytoca, K
pneumoniae, E. cloacae and Citrobacter
species, may be primarily environmental and
from plant materials (Mossel and Struijk,
1995).

Conclusion

The sensitivity, specificity and accuracy
of the FDA method were demonstrated to be
lowered by the use of yellow pigment
production as an identification criterion for
E. sakazakii in different meat products. The
current FDA method thus needs to be revised
and other identification methods need to be
incorporated that allow more rapid and
specific detection of E. sakazakii (Iversen et
al., 2008).

Good manufacturing practices and the
implementation of Hazard Analysis Critical
Control Point (HACCP) program in food
manufacturing and food preparation should
be done to improve quality and control
pathogenic microorganisms contaminating
foods. In addition, public health authorities
and researchers are exploring ways to gain a
better understanding of the ecology,
taxonomy, virulence and other characteristics

of E. sakazakii and on ways to eliminate and

Vet.Med ). Giza. Vol.58, No.2 (2010)

control its growth in foods and processing

environments (Gurtler et al., 2005).
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