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Abstract:

Listeria monocytogenes is the etiologic agent of listeriosis, a severe food-
borne disease. The presence of L. monocytogenes in gallbladder explained that
ability of the organism to survive and resistance the bile salt effect. The aim of
this study was undertaken to explore the occurrence of L. monocytogenes in
gallbladder of cattle and sheep. Three hundred gallbladder samples were
collected randomly from sheep and cattle and screened for the presence of L.
monocytogenes by using International Dairy Federation (IDF) protocol. The
isolates were confirmed by API- Listeria system and the presence of haemolysin
(hly) gene. A total of 8 (2.7%) Listeria spp were recovered in 6 (4.0%) samples
of sheep and 2 (1.3%) samples of cattle. The isolates were identified to the level
of species and it was found that all isolates belonged to L. monocytogenes. The
isolates were obtained separately during the study period, the frequency of L.
monocytogenes positive gallbladder samples tend to occur during cold months of
the year. All isolates gave positive results with Hly specific primers. The present
study concluded that the gallbladders of cattle and sheep may play a role in meat
contamination and establishment of human infections.
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Introduction:

Listeria monocytogenes is a
Gram-positive, facultative,
intracellular bacterial pathogen that
causes morbidity and mortality in
humans and livestock (1). It is a
significant food-borne pathogen due
its widespread distribution in nature,
its ability to survive in a wide range
of environmental conditions, and its
ability to grow at refrigeration
temperatures (2,3). The primary
source of infection for both sporadic
and epidemic listeriosis is almost
invariably contaminated food and
hence the gastrointestinal tract is the
major portal of entry of L.
monocytogenes into the host (1,4)
Other possible infection routes
include, direct transmission via the
skin, characterized by a
pyogranulomatous rash-generally on
hands and arms-that is sporadically
seen among farmers and
veterinarians exposed to genital
secretions or aborted fetuses from
cases of listerial miscarriage in
ruminants (5). Isolation of L.
monocytogenes from the gallbladder
has already been described in
humans by (6). L. monocytogenes

has important feature of virulent by
it is ability to colonize in the
gallbladder together with
extracellular multiplication, which
revealed to presence of an L.
monocytogenes-specific gene,
termed bsh, encoding a bile salt
hydrolase (7). In Iraq there is a little
information regarding the
dissemination of L. monocytogenes
in animals. Therefore, there is an
increase demand to investigate the
spreading of L. monocytogenes
isolates, hence the aims of this study
is to identify the occurrence of this
species in gallbladder of cattle and
sheep.

Meterials and Methods:
Culture enrichment of gallbladder
samples:

During the  period  from
November 2010 to April 2011, a
total of 300 samples of bile slat were
collected from gallbladder of the
cattle (n=150) and sheep (n=150)
from slaughterhouse of Najaf
province (50 samples per month).
The International Dairy Federation
(IDF) method was used in isolation
and differentiation of Listeria
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isolates (8). All samples were
collected into a sterile container and
transported by ice box to the
laboratory of Microbiology
Department/ Collage of Medicine,
Kufa University, then incubated at
4°C for 1 week and centrifuge at
6000 rpm for 20 min. The
supernatant discarded and the pellets
used for isolation of Listeria spp. A
1ml of bile salt pellets were added
into 9 ml of Listeria enrichment
broth (Himedia, India). Then, the
broth was incubated at 30°C for 48
hours. After that, 0.1 ml of the
enrichment broth culture was spread
on HiCrome Listeria agar, modified
(Himedia). All plates were incubated
at 37°C for 24-48 h.
Identification of L. monocytogenes
isolates

The isolates were identified
according to (9) wusing Gram
staining, haemolysis of blood,
oxidase, catalase and motility tests.
The L. monocytogenes isolates were
confirmed by API-Listeria test
(BioMerieux, France). The colonial
morphology and biochemical tests of
the Listeria isolates were compared
with L. monocytogenes wild type
strain 10403s.
DNA  extraction and PCR
conditions  for  detection of
haemolysin (hly) gene

Genomic DNA of L.
monocytogenes isolate was extracted
by using Genomic DNA Mini Kit
(Geneaid, USA). DNA templates
were subjected to PCR using set (F
and R) of primers targeting
haemolysin (hly) gene (Bioneer,

Vol. (3) No. (1) 2012
Korea), F;
CGGAGGTTCCGCAAAAGATG
and R:

CCTCCAGAGTGATCGATGTT as
described by (10). The reaction
mixture contained AccuPower™
PCR PreMix (Bioneer, Korea),
which is premixed ready-to-use
solution containing Tag DNA
polymerase, dNTP, MgCl, and
according to Bioneer procedure. The
reaction mixture was prepared in 0.2
ml eppendorf tube with 20 pul
reaction volumes, and done under
the following thermocycling
conditions in a GeneAmp PCR
system (Geneamp, Singapore); 95°C
for 3 min for 1 cycle. Then 94°C for
1 min, 60°C for 1 min, 72°C for 1
min for a total of 30 cycles, and
72°C for 10 min. The amplified PCR
products were detected by agarose
gel electrophoresis and visualized by
staining with ethidium bromide
using gel documentation system
(BioDocAnalyze Live; Biometra
biomedizinische Analytic GmbH,
Germany).

Results and Discussion:

The presence of L. monocytogenes
in  gallbladder explained that
organism has ability for survive and
resistance the bile salt effect.
Confirmed that the bacteria multiply
within the gallbladder for some
carriers without showing clear
clinical signs that is distinguish the
bacterial infection(11). However, L.
monocytogenes is known to cause
listeriosis in humans and animals.
Information on the occurrence and
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distribution of L. monocytogenes and
other Listeria species is very limited
in both the veterinary and public
health sectors in Najaf.

Bacterial isolation results found
that 8 (2.7%) of L. monocytogenes
isolates  were recovered from
subclinical sheep (n=6, 4.0%) and
cattle (n=2, 1.3%). While, all other
samples turned out to be negative in
this respect (Table 1).

Table (1): Distribution of L.
monocytogenes in sheep and cattle

Sheep | 150 6 4.0
Cattle | 150 2 1.3
Total | 300 8 2.7

Present data show that the
occurrence of L. monocytogenes in
cattle and sheep gallbladder in Najaf
is reasonable. This was comparable
with results of surveys undertaken in
Al-Muthena province reported by
(12) who revealed that the isolation
rates of L. monocytogenes from
sheep gallbladder were 20%, and
from human was (4%) but no isolate
appeared in cattle. In previous study,
in Faculty of Veterinary Medicine,
Ghent University, Belgium, by (13)
documented that only one L.
monocytogenes isolate was
recovered from the gallbladder of a
dog. No other studies were available
on dissemination of this species in

gallbladder of the animals. However,
hazard linked to the consumption of
meat  contaminated  with L.
monocytogenes. It is generally
assumed that raw meat products
cannot be free from L.
monocytogenes because of slaughter
methods evisceration and food
processing that allows greater
chance for contamination in Najaf.
Furthermore, Listeria species are
ubiquitous in the environment (14).
People handling food at different
levels can also be sources of
contamination (15,16). According to
(17), L. monocytogenes transmission
to the carcasses does not occur
primarily through the animal, but is
mainly linked to the slaughterhouse
environment. As L. monocytogenes
may persist in cattle and sheep
processing environments, such as
slaughterhouses, chilling rooms and
cutting rooms, the efficiency of
cleaning and disinfection procedures
are of the utmost importance (18).
Though there are, no reports of L.
monocytogenes infection in Najaf
environment, in view of the high
fatality rate attention should be
focused on correct and early
diagnosis of the etiological agent and
disease.

Bile is mainly composed of bile
salts, cholesterol, and phospholipids.
The detergent activity of bile is
primarily attributed to the bile salt
component (19). L. monocytogenes
iIs highly resistant to bile salts
(20,21). In present demonstration,
the isolation rate of L.
monocytogenes from gallbladder of
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sheep was more than the isolation
rate from cattle (Table 1). This result
agreed with (12) who found that the
isolation rate  (0%) of L.
monocytogene  from  gallbladder
samples of cattle was less than in
sheep (20%). This may be due the
reason why so many things first are
that the cows inherently less
susceptible to this disease than other
animals such as sheep and goats
(22). This may be because the
components of bile in the cows have
a number of additional bile acids
more than human and sheep bile, the
bile in human and sheep contain
mainly cholic acid and genodeoxy
cholic (23).

Present investigation revealed that
the frequency of L. monocytogenes
positive gallbladder samples tend to
occur during cold months, and
exactly from November to April
(Figure 1). Since the results obtained
show, there are seasonal tendency
for the isolation of L. monocytogenes
were observed in this study.
Therefore, present study suggested
that the detection of a higher
prevalence of L. monocytogenes
carriers among cattle and sheep
might be during cold months.
Similar observation were detailed by
(24) who found that L.
monocytogenes positive fecal
samples were collected during cold
months, and exactly from January to
April, and those examined in 1997
and found to be contaminated by L.
monocytogenes  were  collected
during the winter season too.
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Figure (1): Histogram represented
distribution of isolated L.
monocytogenes from 300 bile salt
samples of the sheep and cattle
according to period (month of
collection).

The present study used specific
primers for hemolysin gene (hly)
which encoded important virulence
factor (listeriolysin Q), a pore-
forming exotoxin essential for
invasion into the host cells and lysis
of the phagosomes and that
responsible for intracellular
replication of L. monocytogenes
(25). Our study revealed that all the
eight isolates were carried the
virulent hly gene indicating the
isolates were L. monocytogenes
(Figure 2).
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Ethidium bromide-

Figure (2):
stained agarose gel of PCR amplified

products  from  extracted L.
monocytogenes DNA amplified with
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primers hly F and hly R. the
electrophoresis was performed at 80
volt for 1.25 hours product.
Lane (M), DNA molecular size
marker (1500-100bp ladder)
Lane (Lml): L. monocytogenes
isolate No. 1 show positive results
with hly gene 234bp
Lane (Lm2): L. monocytogenes
isolate No. 2 show positive results
with hly gene 234bp
Lane (Lm3): L. monocytogenes
isolate No. 3 show positive results
with hly gene 234bp
Lane (Lm4): L. monocytogenes
isolate No. 4 show positive results
with hly gene 234bp
Lane (Lmb5): L. monocytogenes
isolate No. 5 show positive results
with hly gene 234bp
Lane (Lm6): L. monocytogenes
isolate No. 6 show positive results
with hly gene 234bp

In this study, PCR was found to
be a good confirmatory test.
Moreover, PCR is simple, faster,
cheaper, less difficult, and more
reliable  for  confirmation and
differentiation of L. monocytogenes
dependent on amplification of
specific gene. However, present
result consistent with result reported
by (26) who found that all L.
monocytogenes  isolates  testing
carried hly gene by using PCR
technique as confirmation rapid
screen test for classification into
their respective phylogenetic
divisions. The ability of Listeria
species to produce haemolysis is
closely correlated with  their
pathogenicity  (1). Subsequent

characterization of the hly locus led
to discovery of the chromosomal
virulence gene cluster in which most
of the genetic determinants required
for the intracellular life cycle of
pathogenic L. monocytogenes (1). As
a final point, present data concluded
the hypothesis that gallbladders of
cattle and sheep may be representing
a reservoir for human L.
monocytogenes infections in Najaf.

Reference:
1. Vazquez-Boland, J. A,
Kuhn, M., Berche, P.,

Chakraborty, T. et al., (2001).
Listeria pathogenesis and molecular
viurlence determinants. Clin.
Microbiol. Rev., 14:584-640.

2. Sleator, R. D., Gahan, C. G.

M. and Hill, C. (2003). A
postgenomic appraisal of
osmotolerance in Listeria
monocytogenes.  Appl.  environ.

Microbiol., 69: 19.

3. Liu, D., Lawrence, M.,
Austin, F. W. and Ainsworth, A. J.
(2005). Comparative assessment of
acid, alkali and salt tolerance in
Listeria monocytogenes virulent and
avirulent strains. FEMS Microbiol.
Letters, 243: 373-378.

4. Farber, J. M. and Peterkin,
P. l. (1991). Listeria
monocytogenes, a  food-borne
pathogen. Microbiol. Rev., 55: 476-
511.



Kufa Journal For Veterinary Medical Sciences

Vol. (3) No. (1) 2012

5. McLauchlin, J. and Low, J.
C. (1994). Primary cutaneous
listeriosis in adults: an occupational
disease of veterinarians and farmers.
Vet. Rec., 135:615-617.

6. Gahan, C. G. and Hill, C.
(2005). Gastrointestinal phase of
Listeria monocytogenes infection. J.
Appl. Microbiol., 98: 1345-1353.

7. Glaser, P., Frangeul, L.,
Buchrieser, C., Rusniok, C.,,
Amend, A. et al, (2001).
Comparative genomics of Listeria
species. Science, 294:849-852.

8. OIE Terrestrial Manual, (
2008). Listeria monocytogenes.

9. Holt, J. H., Krieg, N. R.
(1994). Bergey’s Manual of
determinative bacteriology, 9th edn.
Baltimore: Williams and Wilkins,
179-80, 187-88.

10. Lampel, K. A., Orlandi, P.
A. and Kornegay, L. (2000).
Improved template preparation for
PCR-based assays for detection of
food-borne  bacterial  pathogens.
Appl. Environ. Microbiol., 66:4539-
4542,

11. Hardy, j., Francis, k. p.,
DeBoer, M., chum, D., Gibbs, k.
and Contag, C. H. (2004).
Extracellular replication of Listeria
monocytogenes in murine
gallbladder. Science, 303:851-853.

12.  AL-Zubaidi, (2006). Natural
and experimental study for the

localization  of  the  Listeria
monocytogenrs in some of the
internal and its role in the spread of
the disease.

13. Marien, M., Decostere, A.,
Werbrouck, H., Van Coillie, E. et
al., (2007). Department  of
Pathology, Bacteriology and Avian
Diseases, Faculty of Veterinary

Medicine, Ghent University,
Salisburylaan 133, B-9820
Merelbeke, Belgium.

14. Vitas, A. I. and Garcia-

Jalon, V. A. (2004). Occurrence of
Listeria monocytogenes in fresh and
processed foods in Navarra (Spain).
Internat.  Food Microbiol., 90:349-
356.

15. Lundén, J., Autio, T.,
Markkula, A., Hellstrom, S. and
Korkeala, H. (2003a). Adaptive and

cross-adaptive responses of
persistent and non-persistent Listeria
monocytogenes strains to

disinfectants. Int. J. Food Microbiol.
82: 265-272.

16. Lundén, J., Autio, T,
Sjoberg, A. M., and Korkeala, H.
(2003b). Ecology of persistet and
nonpersistent Listeria
monocytogenes strains in meat and
poultry processing plants. J. Food
Prot. In Press.

17.  Borch, E., Nesbakken, T.,
and Christensen, H. (1996). Hazard
identification in swine slaughter with



Kufa Journal For Veterinary Medical Sciences

Vol. (3) No. (1) 2012

respect to foodborne bacteria. Int. J.
Food Microbiol. 30: 9-25.

18.  Giovannacci, |., Ragimbeau,
C., Queguiner, S., Salvat, G.,
Vendeuvre, J. L., Carlier, V. and
Ermel, G. (1999). Listeria
monocytogenes in pork slaughtering
and cutting plants. Use of RAPD,
PFGE and PCR-REA for tracing and
molecular epidemiology. Int. J. Food
Microbiol., 53: 127-14.

19. Gunn, J. S (2000).
Mechanisms of bacterial resistance
and response to bile. Microbes
Infect. 2:907-913.

20. Begley, M., Gahan, C. G.
and Hill, C. (2002). Bile stress
response in Listeria monocytogenes
LO28: adaptation, cross-protection,
and identification of genetic loci
involved in bile resistance. Appl.
Environ. Microbiol. 68:6005-6012.

21. Begley, M., Sleator, R. D.,
Gahan, C. G., and Hill. C. (2005).
Contribution of three bile-associated
loci, bsh, pva, and btIB, to
gastrointestinal persistence and bile
tolerance of Listeria monocytogenes.
Infect Immun 73:894-904.

22. Al-Dughaym, A.M., Fadl
Elmula, A., Mohamed, G. E.,
Hegazy, A. A., Radwan, Y. A,
Housawi, F. M. T. and Gameel, A.
A. (2001). First report of an outbreak
of ovine septicaemic listeriosis in
Saudi Arabia. Rev. Sci. Tech. Off.
Int. Epiz., 20:777-783.

23.  Wiggins, H. S. and Woothen,
D. P. (1958). Studies in bile acids. 3.
Conjugated bile salts of certain
primates. Biochem. J., 70:439.

24. Bonardi, M. et al.,(2002).
High specific activity radioactivity
tracers: a powerful tool for studying
very low level and long term
exposure to different chemical forms
of both essential and toxic elements:
Microchem J 73:153-166.

25. Decatur, A. and Portnoy D.
A. (2000). A PEST-like sequence
in  listeriolysin O essential for
Listeria monocytogenes
pathogenicity. Scien., 290: 992-995.

26. Jinneman, K. C., and Hill,
W. E. (2001). Listeria
monocytogenes lineage group
classification by MAMA-PCR of the
listeriolysin gene. Curr. Microbiol.,
43:129-133.



