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SUMMARY

This work was undertaken to determine the de-
gree of contamination by psychrotrophic patho-
gens (Listeria and Yersinia species) among
slaughtered poultry ( chicken, duck, geese,
squabs) and rabbit. A total of 120 slaughtered
poultry carcasses with their gizzard and liver and
30 rabbit carcasses with their liver only were ran-
domly collected from selected retail poulitry shops
in Giza city. L. monocvtogenes was obtained by
3.3% from chicken carcass, 6.6% in rabbit carcass
and 3.3% trom rabbitis liver. L. innocua and 1.,
gravi were isolated with different percentages. Y.
enterocolitica was isolated with percentages
33.3%, 50% and 53.3% in chicken carcass, giz-
zard and liver respectively. In ducks, it was 43.3,
53.3% and 53.3% for whole carcass, gizzard and

liver respectively; while in geese it was 23.3%,
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33.3% and 43.3%. In squabs it was 6.6% for car-
cass only but it failed to be detected in rabbit. Y.
intermedia and Y. frederiksenii could be isolated.
The health risks of the isolated Listeria and Yersi-

nia species were discussed.

INTRODUCTION

Poultry (chicken, duck, geese, squabs) and rabbit
are also popular for Egyptian people as well as
red meat. Moreover, rabbit meat has a highly pal-
atable and digestable quality for the consumers.
The presence of L.nonocytogenes in a wide varie-
ty of foods has become of great concern during
the last two decades. The outbreaks of human lis-
teriosis were confirmed due to the consumption of
contaminated foods (Azadian et al. 1989 and
Barnes et al. 1989). Sporadic cases have been

traced back to a variety of foods, such as milk,



raw vegetables, scafoods, chicken, meats, enviro-
ment, etc. (Petran et al 1988, Farber et al.1989
and Marrakchi et al. 1993). Chun choi- Young et
al. (2000) isolated L.monocytogenes with an inci-
dence of 10% from chicken. At the same time
Baek et al.(2000) found that frozen foods, beef,
pork and chicken were contaminated with
L.monocytogenes with an overall percentage of
63.4%. L.monocytogenes has been strongly impli-
cated particularly in the contamination of foods
stored at low temperature (Peel et al.[988). Re-
cent outbreaks of listeriosis were associated with
consumption of precooked refrigerated chicken
and turkey franks stored at 4°C (Kerr et al. 1990).
Khalafalla {1993} isolated L.monocytogenes from
10 % of the processed rabbit carcasses examined,
Whereas Zhi et al. (1993) and Khalafalla and
Waffia (1995) isolated L.monocvtogenes from

43.41% and 2.5% from ducks samples respective-
ly.As well as 5% from squabs. Frozen and chilled
chicken did show detectable levels of listeria re-
flecting the greater potential for contamination
during poultry processing (Fenlon et al, 1996) .
There s lack of information concerning the mini-
mal infectious dose of L.monocytogenes, although
it is generally thought to be relatively high (>100
viable cells). Y.enterocolitica usually does not
cause large outbreaks compared with other patho-
gens, this organism can grow at refrigerated tem-
peratures because of its psychrotrophic nature (Ji-
ang et al. 2000). The incidence of human discase
attributed to Y.enterocolitica is less than the other

major microbial foodborne discase agents. Certain
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biological characteristics of Yersinia and human
demographics and behaviors suggest that it is an
emerging microbial threat (Funk et al.1998).
Many researchers have isolated Y.enterocolitica
from chicken meat samples collected from retail
markets (Leistner et al., 1957; DE-Boer et al.,
1982; Khalafalla, 1990 and Floccari et al., 2000).
Also could be isolated from ducks (Turnkson et
al.,, 1988 and Khalafalla, 1990). However, the
presence of Listeria and Yersinia species in poul-
try and rabbit carcases should be considered,
since the temperature abuse from the processing
to the consumer and eventual lack of adequatc
cooking could favour the development of these
pathogens at higher levels and lcad to foodborne
illness (Floccari et al.2000). In Egypt, Listeria and
Yersinia organisms are not routinely scarched for,
so its epidemiological importance remains un-
known. Therefore, this study was done to assess
the presence of Listeria and Yersinia species in
staughtered poultry and rabbit after preparation
purchased from commercial retail poultry shops
in Giza governorate. The heaith risks due 1o these

two pathogens for consumers were also asscssed.

MATERIAL AND METHODS

Collection of Samples: A total of 120 slaughtered
poultry samples; 30 each of chickens, ducks,
geese, squabs; with their gizzard and liver. In ad-
dition 30 rabbit carcasses with their liver,were
randomly collected from selected retail poultry

shops in Giza city. The collected samples were
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transferred in an icebox immediately to the

laboratory.

Preparation of samples:

Carcass:

{a) Poultry (chicken, duck, geese and squabs)
were collected from randomly selected retail
poultry shops, slaughtered, put in the scalding
tank, defeathered on the preparing table, evis-
cerated and washed in the same tank contain
tape water which not frequently changed. The
prepared carcasses were placed individually in
a sterile double polyethylene bag (35 by 30
cm) with one liter of phosphate-buffered sa-
line, pH 7.6 and manually vigorously mas-
saged for 4 min. (Floccari et al. 2000). One
corner of the bag was then wiped with alcohol
and cut with a sterile scissor. The rinse was
then placed in one liter capacity sterile flask
and left for 15 minutes till clearance of the su-
pernatant fluid. Then the upper layer of the
fluid was discarded, while the lower part of the
rinse (10 ¢.c.) was added to the enrichiment for
both listeria and yersinia scparately, (Floccari

et al. 2000).

(b) Rabbit carcass, were slaughtered, dressed,
eviscerated and washed in the same tank.
Whole carcass rinse was done as previously

mentioned in poultry.

Gizzard and liver: Ten grams of liver and giz-

zard of each carcass, liver only in case of rab-
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bit were separately homogenized with 90 ml
sterile peptone water (APHA 1992) using uni-

versal laboratory aid made in Poland.

Isolation and Identification of Listeria species

Ten ml of the whole carcass rinse, gizzard and
liver homogenate of each species were separately
placed in sterile flask 250 ml containing 90 ml
Buffered listeria enrichment broth (Oxoid, CM
897) with listeria selective enrichment supple-
ment (Oxoid, SR {41) and incubated at 30°C for
24 hrs. A loopful from the broth was streaked on
modified Oxford agar plate (Oxoid, CM 856} with
listeria selective supplement (Oxoid, SR 140).
Plates were examined for typical listeria colonies
after 48 hrs incubation at 35°C. The suspected
colonies were transferred to trypticase soya agar
{Oxoid, CM 131) supplemented with 0.6% yeast
extract (Oxoid) and incubated for overnight at
35°C. Biochemical tests, including Gram staining,
catalase, oxidase, motility, B- hemolysis, carbo-
hydrate utilization and the CAMP test, were per-
formed according to Bhunia et al. (1994). Also an
API- Listeria (BioMecriux, Marcyl, Etoile, France)
Kit was used to confirm differences between Lis-

teria species and L.monocviogenes.

Isolation and ldentification of Yersinia species
Ten ml of the whole carcass rinse, gizzard and
liver homogenate of each species of bird (chicken,
duck, geese, squabs and rabbit) were separately
added to phosphate - buffered saline supplement-
ed with 1% sorbitol and 0.15% bile salt with pH
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7.6 £ 0.2. The enrichment was incubated at 22°C
for 48hrs (Avulsion et al., 1980 and APHA,
1992). Afterward, 100ul of inoculated broth was
strecaked onto Yersinia selective agar plate (Ox-
oid, CM 653) with Yersinia selective supplement
(Oxoid, SR 109). Plates were incubated at 37°C
for 24 hrs (Schumann and Waiters 1992). Three
colonies showing Yersinia characteristics (three
per selective agar plate) were then tested for cata-
lase, Gram staining and motility at 25°C and
37°C. growth in triple sugar iron agar (Oxoid),
urea broth, lysine decarboxylase, fermentation of

Rhomnose and Simmonis citrate medium at 25°C.

RESULTS AND DISCUSSION

It is of importance to emphasize that L. monocyto-
genes could be isolated only from whole chicken
carcasses, whole rabbit carcasses and rabbit liver
samples at the percentages of 3.3, 6.6 and 3.3, re-
spectively. While L.innocua had been detected in
the chicken, duck and geese sample but failed to
be isolated from squabs and rabbit samples.
Whereas L.grayi could be isolated only from the
whole chicken carcasses (10%), chicken liver
(3.3%), and whole rabbit carcasses (3.3%). Liste-
ria species failed to be detected in squabs. High
incidence of L.monocytogenes in raw meat of
chicken, pork and beef was reported by Kerr et al.
1990 who pointed out that recent outbreaks of lis-
tertosis were associated with consumption of pre-
cooked refrigerated chicken and turkey franks
stored at 4°C. Moreover, Hudson et al. (1992)
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found L. monocytogenes in 12.5% of ready to cat
chickens in New Zealand,while, Baek et al.(2000)
found L.monocytogenes in 4.3, 19.1 and 30.2 % in
beef , pork and chickens in domestic foods, in Ko-
rea respectively. Higher figure (10%) was report-
ed in Korea also by Chun choi et al. (2001), while
a high incidence in rabbit carcasses, (Khalafalla,
1993). Regardless that the isolation ratio of
L.monocytogenes during this study was lower
than those of the previously mentioned reports;
more thorough precautions to aveid contamina-
tion by L.monocytogenes should be taken. At the
same time the isolation of other species of Listeria
which are not pathogenic to human being indi-
cates that there is a potential risk of contamination
with L. monocytogenes. In this respect, Soriano et
al. (2001) discussed the importance of strict hy-
giene measures during handling practices in order
to avoid contamination of the food product with
listeria species. Genigeorgis et al.(1989) and
Khalafalla, (1993) attributed the presence of L.

monocytogenes in slaughtered poultry and rabbil
to the contamination during processing from ei-
ther the intestinal contents or environmental con-
tamination followed by multipliéation to hazard-
ous concentrations during prolonged cold storage.
Ryser and Marth (1991) discussed the public
health hazards due to L.monocytogenes infec-
tions. They pointed out that in cases not involving
pregnancy, about two thirds of paticnts suffer
from bacteraemia only, and about one third suffer
from meningitis. Meanwhile, a small percentages

have local lesions, including septic arthritis, csle-
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omyelitis, pericarditis and endocarditis, without
reported bacteracmia. The authors further added
that the symptomes caused by L.momocytogenes
infection in pertnatal cases in people whose im-
munity has been impaired by age, conditions such
as cancer, organ transplantation, corticosteroid
use or AIDS ( acquired immunity deficiency syn-
drome) are generally only a mild fever in the
mother with or without slight gastroenteritis of
flu-type symptoms, but the consequences for the
foetus or newborn are often major or fatal. Intrau-
terine death occurs most often before the third tri-
mester of pregnancy, while later in pregnancy the
child may be stillborn or born prematurely and se-
verely ill. Septicaemia is the most common in
these cases, but sometimes accompanied by men-
ingitis, The results in table (2) illustrated that
Y enterocolitica was isolated from 13.3%, 50%
and 53.3% of whole carcasses rinse, gizzards and
liver of chicken respectively,while at a level of
43.3%, 53.3% and 53.3% from whole carcasses,
gizzards and liver of duck respectively. Whereas
in case of carcasses, gizzards and liver of geese
samples, the organism was isolated at a level of
23.3%, 33.3% and 43.3% respectively. In squabs,
it was isolated from 6.6% of whole carcasses
rinse, and failed to be detect in squabis gizzard
and liver samples. It is of interest to recognize
that Y.enterocolitica could not be detected in rab-
bit samples, Whereas, Y. intermedia could be iso-
lated from all investigating samples but at differ-
ent perceil‘iltﬁ:ges;~.Mpgeover, Y. frederiksenii failed

to be isolated from the liver samples of both duck,

Vet.Med.J. Giza.Vol.50,No.4(2002}

geese and squabs, while isolated from the rest of
the samples at different levels. Low figure was
obtained by Floccari et al. (2000) who isolated the
organism from chicken carcasses by 10% ; ac-
cording to the following percentages: Y. enteroco-
litica was 4.3%, Y. intermedia was 1.4% and Y,
Jrederiksenii was 4.3%. In this respect, Ramirez
(2000) reported that Y.enterocolitica was the most
frequent species isolated, followed by Y. frederik-
senii, Y. kristensenii, Y. intermedia and Y. aldo-
vae. The presence of Y.enterocolitica and related
species in chickens reinforces the increasing con-
cern about the microbié)logicul quality of poultry
in Mexico. Processing plants are adopting quality
assurance programs based on hazard analysis and
critical control points concept to improve the
overall quality of their product and reduce the in-
cidence of microorganisms that may be the cause
of food borne disease. The occurrence of Y. ente-
rocolitica in processed poultry may be attributed
to the contamination of poultry carcasses during
processing particularly during scalding and de-
feathering. The data obtained during this study
and tabulated in table (2), also indicated that the
samples of both chicken and ducks were density
contaminated with yersinia species, followed by
the samples of geese, while the samples of squabs
and rabbit were less density contaminated. This
may be due o faulty evisceration , bad hygienic
measures during preparation. This agrees with
that reported by Ibrahim (1992). In this respect,
Mousa (1989) recovered Yersinia enterocolitica

from carcass surfaces in a high frequency which
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Table (1): Incidence of Listeria species among slaughtered poultry and rabbit

L. monocvtogenes L. innocua L. gravi
type of sample Positive 7, Positive % Positive %

samples samples samples
Whole chicken carcass 1 33 5 16.6 3 10
gizzard 0 0 3 10
Liver 0 0 4 13.3 ! 33
Whole duck carcass 0 0 3 16 | 33
gizzard 0] 0 2 6.6 0 0
Liver 0 0 2 6.6 0 0
Wholc gecse carcass 0 0 ! 33 1]
gizzard 0 0 | 33 0 0
Liver 0 0 0 0 0 0
Whole squabs carcass 0 0 0 0 0
gizzard 0 0 0 0 0 0
Liver 0 0 0 0 0 0
Whole rabbit carcass 2 6.6 0 0 I 33
Liver | 33 0 0 0 0
total 4 0.9 21 5 6 1.4

N.B. Number of examined samples were thirty.

Tablc (2): Incidence of Yersinia species among slaughtered poultry and rabbit of Yersinia

Y. entercolitica

Y. intermedia

Y. frederiksenii

type of sample Posilive g, Positive % Positive %
samples samples samples

Whole chicken carcass 10 333 12 40 5 16.6
gizzard 13 50 10 333 4 (3.3
Liver 16 533 10 2333 3 to
Wholc duck carcass 13 343 9 30 2 6.6
gizzard [6 533 10 333 | 33
Liver 16 533 10 333 0 0
Whole geese carcass 7 233 7 233 6 20
gizzard 10 33.3 9 30 6 20
Liver 13 43.3 7 233 0 0
Whole squabs carcass 2 6.6 5 16.6 4 133
gizzard 0 0 3 10 2 6.6
Liver 0 0 10 333 0 0
Whole rabbit carcass 0 2 6.6 3 10
Liver 0 4 133 3 10
total 93 222 108 25.7 39 9.3

N.B. Number of examined samples were thirty.
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reflected the possibility of cross contamination
from the already infected intestinal contents to the
carcass surface during evisceration and primary
processing, and unhygienic condition prevailing
at retail shops. On the other hand, Hassan, (1997)
stated that the surface of chicken carcases were
contaminated with Y.emterocolitica from viscera
and polluted water, then distributed to meat dur-
ing its preparation and handling. Y.enterocoliticu
is a potential cause of food borne disease in hu-
mans. Infants, children, adolescents, the eiderly,
and patients with immunodeficiency or impaired
iron metabolism are particularly susceptible
(Schumann 1979). Y.enterocolitica causes infec-
tions to gastrointestinal tract, with a tendency to-
ward systemic infections in liver, kidney, spleen
and lung . Inflammatory acute enteritis, occasion-
ally bloody with fever and diarthea is the most
frequent resulting condition especially in children.
The appendicitis- like syndrome, mesenteric lym-
phadenitis and terminal ileitis can also be includ-
cd in the diagnosis, In cases of immune sup-
pressed individuals, septicaemia can also develop
(Bottone, 1997). Even though, Y. enterocolitica is
the most frequently related to human infection,
the other species may also cause gastroenteritis
(Brenner et al. 1980 and Ursing et al. 1980). Fi-
nally we recommended that good hygienic prac-
tices in retail poultry shops is required for elimi-
nation of listeria and yersinia speciec from
slaughtered poultry and rabbit and their carcasses
and offals should be washed in tanks containing

pure potable water to avoid cross contamination

Vet.Med.dJ.,Giza.Vol.50,No.4(2002)

from one species to another.
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