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Prevalence of Listeria among poultry caracasses
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Abstract:

A total of 200 fresh chicken samples comprising thigh , breast muscles, gizzrads and liver samples (50
for each), were randomly collected from different localities and poultry shops of different sanitation
levels at Mansoura city, Dakahlia, Egypt to evaluate its status and determine the prevalence of Listeria
species which may be existed. The results declared that Listeria spp. was isolated from 42 (21%) of all
samples. 9 (18%) , 10 (20%) , 8 (16%) , 15 (30%)from thigh, breast , gizzard and liver samples
respectively .The serological results revealed that L. monocytogenes in the chicken samples was 2 (4%) ,
4 (8%), 1 (2%) , 3 (6%) from thigh, breast , gizzard and liver samples respectively, while L.welshemeri
was 16 (2 for breast muscle and 3 for each of thigh muscle , gizzard and liver samples), L.innocua was
2 (7 for liver samples and 3 for each of thigh muscle , gizzard and breast samples) . L.muryi was 5 (2 for
liver samples and 1 for each of thigh muscle , gizzard and breast samples.Further identification of L.
monocytogenes was applied by using PCR technique.
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1. Introduction:

Microbiological safety and quality of broiler meat are equally important to producers, retailers and
slaughterhouses (Lindblad et al., 2006). L. monocytogenes is particularly significant for cold-stored,
ready-to-eat foods as it is frequently found in the environment and can grow at refrigerated
temperatures. In spite of cleaning and disinfection after the chickens had been taken to the poultry
slaughterhouse, microbial contamination from the intestinal contents occurred in the broiler houses in
16.9% of the cases (Dijkstra, 1978). Isolation of L.monocytogenes from chicken meat was recorded
previously by many investigators (Keeratipibul and Lekroengsin, 2009; El-Shabacy Rasha, 2008;
Lekroengsin et al., 2007; Akpolat et al., 2004 and Miettinen et al., 2001).. There are six species of
genus Listeria including L. monocytogenes, L. grayi, L. innocua, L. ivanovii, L. seeligeri and
L.welshimeri(Graves et al., 2010).Infection with L. monocytogenes shows low prevalence but high
mortality due to septicemia, meningitis, meningoencephalitis in immunocompromised individuals,
newborns, the elderly and abortion in pregnant women(Yucel et al 2005). All strains of L.
monocytogenes appear to be pathogenic and infections can be life threatening, with fatality rates of 20-
30% (WHO/ FAO, 2004). The infective dose of L.monocytogenes is considered to be about 100 to 1000
cells particularly for the sensitive groups (Smerdonet al., 2001).Several groups of virulence factors
which are important in the pathogenicity of Listeria monocytogenes strains have recently been
characterized such as the internaline genes and listeriolysin O gene, which take a part in the invasion of
human epithelial cells (Dramsiet al., 1997). Plant extracts and spices, in addition to contributing to taste
and flavor, can act against Gram-positive pathogens such as L. monocytogenes.
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2. Materials and methods:
2.1.Sampling and isolation of Listeria monocytogenes:

A total of 200 fresh chicken samples comprising comprising thigh , breast muscles, gizzrads and liver
samples (50 for each)), were randomly collected from different localities and poultry shops of different
sanitation levels at Mansoura, Dakahlia,Egypt. The samples were analyzed according to 1SO 11290
method whereby pre-enrichment of 25 g sample was done in 225 ml half strength Fraser broth
containing selective supplements (HiMedia) for 24 h at 30°C, which was followed by second enrichment
of 0.1 ml of pre-enriched Fraser broth content in 10 ml full strength Fraser broth containing selective
supplements (HiMedia) for 48 h at 37°C incubation temperature. After the enrichment procedure, the
inoculum was plated on OXFORD agar (HiMedia) and ALOA agar incubated for 48 h at 37°C .

The gray-green colonies surrounded by diffuse black zone on OXFORD agar were picked up and further
purified on Tryptone Soya Yeast Extract agar (TSYEA). Subsequently, pinpoint colonies of TSYEA
were subjected to identification procedures which included Gram’s staining followed by a microscopic
examination, catalase test, and oxidase test. The characteristic Gram-positive, coccobacillary or short
rod-shaped organisms which were catalase positive and oxidase negative, were sub-cultured in Brain
heart infusion (BHI) broth at 25°C for 12-18 h. Subsequently, the cultures showing typical tumbling
motility were considered as “presumptive” listeria isolates, which were in turn subjected to detailed
biochemical tests viz.; methyl red, VVoges-Proskauer, nitrate, and sugar fermentation tests with xylose,
rhamnose, mannitol, and a-methyl D-mannopyranoside

2.2. Molecular amplification: The DNA extraction was performed according to the manufacture guide
line using a Bacterial DNA Extraction Kit (QIA amp) (BioshopR, Canada).The Oligonucleotide primers
targeting the internalin genes and Lysteriolysin O gene of L.monocytogenes were synthesized
commercially by AlphaDNA, Canada.

Target gene Oligonucleotide sequence (5" — 3') Product size (bp) References

hlyA (F) 5" GCAGTTGCAAGCGCTTGGAGTGAA '3 456 Swethaet al. (2013)
hlyA (R) 5" GCAACGTATCCTCCAGAGTGATCG '3

inlA (F) 5" ACGAGTAACGGGACAAATGC '3 800 Pournajafet al. (2016)
inlA (R) 5'CCCGACAGTGGTGCTAGTTT '3

inlC (F) 5" AATTCCCACAGGACACAACC '3 517

inlC (R) 5" CGGGAATGCAATTTTTCACTA '3

inlJ (F) 5" TGTAACCCCGCTTACACAGTT '3 237

inlJ (R) 5" AGCGGCTTGGCAGTCTAATA '3

Table (1) shows the inlA, inlC,inlJand hlyAprimers.

The amplification reaction of internaline gene and hylA gene were performed according to Liu et al.,
(2007) and Kaur et al., (2007)

Results and discussion:
Result achieved in table (2) Pointed out that Listeria spp. were isolated from 42(21%) out of 200 raw
fresh chicken samples. The obtained results were similar to the results reported by Nancy et al. (1997)
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who revealed that listeria was isolated from 11.1% of examined poultry samples. However, lower
prevalence rate was reported by Sakaridiset al. (2011) who isolated Listeria species from 8% from the
examined chicken samples and El-Bayomi. (2013) who isolated Listeria species from9.3% of the
examined chicken samples. Meanwhile, higher isolation rate of 32.2% was approved by AbdEl-azizet
al. (2001) and 33.3% by Barbalhoet al. (2005) in the examined chicken meat samples. In addition
Ahmed and Abd EI-Atti (2010), Osailiet al. (2011), Fallahet al. (2012), Dahshanet al. (2016)and
Zeinaliet al. (2017) cited also higher incidence of Listeria species in chicken meat (42%, 50%, 33.3%,
47.5% and 40%, respectively).

Table (2): Prevalence of Listeria spp in the examined fresh chicken meat samples.

Type of examined L.monocytogen | L . innocua | L . welshimeri | L. murrayi
samples

Thigh 2(4%) 3(6%) 3(6%) 1(2%)
Breast 4(8 %) 3(6%) 2(4%) 1(2%)
Liver 3(6%) 7(14 %) 3(6%) 2(4%)
Gizzard 1(2%) 3(7%) 3(6%) 1(2%)
total 10 (5%) 16 (8%) 11 (5.5%) 5(25% )

It is evident from the data recorded in table (2) that the prevalence of Listeria species was nearly equal
in the examined thigh and breast muscle (4.5% and5%). The percentage of Listeria positive from thigh
and breast muscles were nearly similar to 4(8%) and 2(4%), respectively (EI-Bayomi, 2013) and lower
than Erolet al. (1999) who detected Listeria spp. in 16.6% from the examined breast samples. The
overall incidence of L.monocytogenes was 10( 5%). L.monocytogenes was isolated from 2(4%) of thigh
muscles and 4(8%)of breast muscles (Table 2). These results were nearly similar to Wang et al. (1992)
who found L.monocytogenes in 4.76% of the examined chicken samples and Fatma and Omnia, (2002)
who isolated L.monocytogenes from 3.3% of the whole chicken carcass and Mohamed (2005) who
isolated L.monocytogenes from 5.87% of the examined raw chicken samples. However, lower
percentages of L.monocytogenes(2.1%)(Varabioff, 1990) who failed to detect L.monocytogenes in
examined liver and gizzard sample and Yoshimasaet al. (2013)who cited lower prevalence of 2.3% in
liver samples . On the other hand, higher percentage of 36.45% (Villari, 1991) and15.5% (Nancy et al.,
1997). In the same line, in Nordic Countries, Gudbjornsdottiret al. (2004) reported that the average
incidence of L.monocytogenes was 22.2% for poultry meat In Egypt, L. monocytogenes reported in 8.9%
(Abd El-azizet al., 2001) and 17% (Sameer and El-shennawy, 2008) in the examined poultry meat
samples. L.innocua was isolated from overall 3(6%) of the examined thigh , breast and gizzards while
7(14%) in liver samples. These results were lower than 10.4% and 17.5 of fresh and frozen chicken
samples, respectively (Varabioff, 1990), 16.6, 10, 13.3% of whole carcass, gizzard and liver,
respectively (Fatma and Omnia, 2002) and 46.3% (Fallahet al. 2012), 28.55(Dahshanet al., 2016)
and28.75%(Zeinaliet al., 2017)of the examined samples. The overall prevalence of L.welshimeri was
2(4%) in breast and 3(6% ) in thigh samples, this investigation was nearly similar to the results recorded
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by Zeinaliet al. (2017) who isolate L. welshimeri from 2% of the examined chicken samples. These
achieved results were lower than 7% (Osailiet al., 2011) in raw chicken meat and chicken products
samples and Dahshanet al. (2016) who detected this bacteria in 4.5% of the examined poultry farm
samples.In this research neither L.seelegri nor L.ivanovii was detected, and less of L. murrayi
(2.5%)from all samples this finding may be similar to 1.8% (Osaili et al., 2011) and 1% (Dahshanet al.,
2016) of the examined poultry samples. However, higher incidence of 5.22% (Fallahet al., 2012) in the
examined raw chicken samples.

Polymerase chain reaction had proved to be an efficient method for the detection of virulent L.
monocytogenes by the amplification of different virulence genes (Jaradatet al., 2002). Among a panel
of L. monocytogenes virulence-specific genes, internalin gene (inlJ) was identified as a useful target for
a rapid differentiation of virulent from a virulent L. monocytogenes strains (Liuet al., 2003, Jaradatet
al., 2002 and Liu, 2007). The internalin gene (inlJ) involvement in L. monocytogenes passage through
the intestinal barrier as well as involvement in the subsequent stages of infection and virulence support
for the validity of using this gene as virulence indicator (Jaradatet al., 2002). Internalin A and InlC was
virulence-associated gene that contributed to the post intestinal stages of L. monocytogenes infection
(Jaradatet al., 2002). The combined application of inlA which is species-specific, inlC and inlJ gene
primers in a multiplex PCR confirm L. monocytogenes species identity and its potential virulence
(Jaradatet al., 2002).In the present study, a multiplex PCR assay was carried out for detection of L.
monocytogenes and presence of internalin genes. Most of tested strains were positive for the inlA, inlC,
and inlJ genes (Fig.2). Similar results were documented by Mamminaet al. (2009), Ahmed et al.
(2013), El Bayomi. (2013) and Dahshanet al. (2016) who identified the three virulent genes in the
isolated L. monocytogenes from different sources.

WFig (2= A multiplex PCR of L istericx

rmonocyiogenes for detection of éirndA, irlC and Fig (3): Listeriolysin © PCR of Zisterica
irzl¥ pgoences in 1.5296 agarosce gel (M 100 bp =Y 52 d isolates. ™M:100bp
ladder; C+: positive comntrol; C-: mncgative ladder; C+: positive control: C€—: mncegative
control: 1 virulent 7. rmronocyiogeries fox irzd A- 2 control; 1-2 positive 7. monocytogernes for
wvirulent 7. rmonocyrogeries for irzndA and irnld-3 Listeriolysin ©; 3 megative [ rmronocyioszeries
wvirulent 7. mronocyitogeries fow irzdA and irzic for Listeriolysin O_

senaes) .
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For L.monocytogenes serotypes to cause infection to human through ingestion, it desired involvement
of other virulence genes such as listeriolysin O. In this regard, in this study a PCR amplification of LLO
has been used to perfectly explore the potency of the isolated strains to cause human listeriosis (Ahmed
et al., 2013). The results declared in fig. (3) Indicated that LLO was detected in 2 out of 3 isolated
strains of L.monocytogenes, these results illustrated the importance of LLO as a virulent index for
L.monocytogenes causing human listeriosis. The presence of virulence gene hylAin the isolated strains,
suggesting that they are potentially pathogenic as recorded by Jaradatet al., (2002).

In conclusion, this study highlighted that chicken meat can act as vehicles for transmission of L.
monocytogenes. Polymerase chain reaction is an efficient method for the detection of virulent L.
monocytogenes in food.

References:

Abd El-Aziz, A. T. N.; Hassan, M. K.; Shabaan, A. I. and EI-Momn, K. M. A. (2001): Prevalence of
Listeria and Salmonella in cairo-poultry abattoir and broiler carcasses. Assuit Vet. Med. J.
Egypt. 16(6):209-218.

Ahmed, A. M. and Abd- EI-Atti, N. M. (2010): Existence of listeria species in broiler carcasses with
an attempt to control listeria monocytogenes using trisodium phosphate. African J. Food
Science. 4(2): 046-051.

Ahmed, H. A.; Hussein, M. A. and El-Ashram, A. M. M. (2013): seafood apotential source of some
zoonotic bacteria in Zagazig, Egypt, with the molecular detection of listeria monocytogenes
virulence genes. Veterinarialtaliana. 49 (3): 299-308.

Akpolat NO, Elci S, Atmaca S, Gul K (2004). Listeria monocytogenes in products of animal origin in
Turkey. Vet Res. Commun. 28(7): 561-567

Barbalho, F. T.; Almeida, F. P.; Almeida, C. R. and Hofer, E. (2005): Prevalence of listeria species
at apoultry processing plant in Brazil and aphage test for rapid conformation of suspect
colonies. J. Food Control. 16:211-216.

Dahshan, H.; Merwad, A. M. A., and Mohamed, T. S. (2016): Listeria Species in Broiler Poultry
Farms: Potential Public Health Hazards. J. Microbiol. Biotechnol, 26(9): 1551-1556.

Dramsi, S.; Dehoux P.; Lebrun, M.; Goossens, P.L. and Cossart, P. (1997): Identification of four
new members of the internalinmultigene family of Listeria monocytogenes EGD. Infect.
Immunol., 65, 1615-1625.

Dijkstra RG (1978). Incidence of Listeria monocytogenes in the intestinal contents of broilers on
different farms. Tijdschr Diergeneeskd. 15(103)4: 229-231.

El-Bayomi, R. M. (2013): Studies on chicken meat quality in relation to veterinary education. ph.D.,
Thesis (meat hygiene) .Fac. Vet. Med. Zagazig. Univ. Egypt.

EL-Shabacy Rasha A (2008). Listeria monocytogenes in some meat and poultry products. Master
Thesis, Dept. of Food Control, Fac. Vet. Med., Benha University, Egypt.

Erol, I.; Sireli, U. T. and Gundes, (1999): Presence and contamination level of Listeria spp. in poultry
meat parts and edible offal. Veteriner. Fakultesi. Degisi. Ankara. Universities, 46(2-3):179-
188.

266



51 International Food Safety Conference, Damanhour University, 13/10/2018

Fallah, A. A.; Saei-Dehkordi, S.; Rahnama, M.; Tahmasby, H. and Mahzounieh, M. (2012):
Prevalence and antimicrobial resistence patterns of listeria species isolated from poultry
products marketed in Iran. J.Food Control.05-014.

Fatma, H. M. and Shalaby, F. H. B. (2002): Incidence of listeria and yersinia species among
slaughtered poultry and rabbit with special reference to its zoonotic importance. Vet. Med.
Giza, 50(4):571-579.

Graves, L.M.; Helsel, L.O.; Steigerwalt, A.G.; Morey, R.E.; Daneshvar, M.l.; Roof, S.E.; Orsi,
R.H.; Fortes, E.D.; Millilo, S.R.; Den Bakker, H.C.; Wiedmann, M.; Swaminathan, B.
and Sauders, B.D. (2010): Listeria marthii spp. isolated from the natural environment, Finger
Lakes National Forest. International Journal of Systematic and Evolutionary Microbiology 60:
1280- 1288.

Gudbjornsdottir, B.; Suihko, M. L.; Gustavsson, P.; Thorkelsson, G.; Sjoberg, A. M. and et al.,
(2004): The incidence of listeria monocytogenes in meat , poultry and seafood plants in the
Nordic countries. J. Food Microbiol. 21:217-225.

Herrera, A. G. (2001): Listeria monocytogenes in food microbiology protocols. Spencer, D.F.T. and
Ragout de spencer , Hunana Press Tnc., Totowa, New Jersy.

Lundén, J. (2004). Persistent Listeria monocytogenes contamination in food processing plants.

Jalali, M.andAbedi. (2007): Prevalence of listeria species in food products in Isfahan, Iran. Int. J. Food
Microbiol., 122:336-340.

Jaradat, Z. W.; Schutze, G. E. and Bhunia, A. K. (2002): Genetic homogeneity among listeria
monocytogenes strains from infected patients and meat products from two geographic locations
determined by phenotyping, ribotyping and PCR analysis of virulence genes. Int. J. Food
MicrobioL.,76:1-10.

Kaur, S.; Malik, S.; Vaidya, V. and Barbuddhe, S. (2007): Listeria monocytogenes in spontaneous
abortions in humans and its detection by multiplex PCR. J. Appl. Microbiol., 103: 1889-1896.

Keeratipibul S, Lekroengsin S (2009). Risk analysis of Listeria spp contamination in two types of
ready-to-eat chicken meat products. J. Food Prot. 72(1): 67-74.

Lekroengsin S, Keeratipibul S, Trakoonlerswilai K (2007). Contamination profile of Listeria spp. in
three types of ready-to-eat chicken meat products. J. Food Prot. 70(1): 85-90.

Lindblad M, Lindmark H, Lambertz ST, Lindgvist R (2006). Microbiological baseline study of
broiler chickens at Swedish slaughter-houses. J. Food Prot. (12): 2875-2882

Liu, D.; Ainsworth, A. J.; Austin, F. W. and Lawrence, M. L. (2003): Characterization of virulent
and a virulent Listeria monocytogenes strains by PCR amplification of putative transcription
regulator and internalin genes. J. MidicalMicrobiol., 52:1066-1070.

Liu.D; Lawrence. L. M.; Austin, W. F. and Ainsowrth, J. A. (2007): A multiplex PCR for species-
and virulence-specific determination of Listeria monocytogenes. J. Microbiol. Methods.
71:133-140.

Mahmoud, M. S.; Ahmed, A. N.; Hussain, 1. (2003): Prevalence of listeria monocytogenes in poultry
meat, poultry meat products and other related inanimates at faislabad. Pakistan J. Nutrition,
2:6(346-349).

267



51 International Food Safety Conference, Damanhour University, 13/10/2018

Mammina, C.; Aleo, A.; Romani, C.; Pillissier, N.; Nicoletti, P.; Pecile, P.; Nastasi, A. and
Pontello, M. M. (2009): Characterization of listeria monocytogenes isolates from Human
listeriosis Cases in Italy. J. Clinical Microbiol:2925-2930.

Miettinen MK, Palmu L, Bjorkroth KJ, Korkeala H (2001). Prevalence of Listeria monocytogenes in
broilers at the abattoir, processing plant, and retail level. : J. Food Prot. 64(7): 994-999.
Mohamed, S. S. (2005): Incidence and public health importance of Listeria species in poultry and their

products. M.V.Sci., Thesis (Meat Hygiene) .Fac. Vet. Med. Zagazig. Univ. Egypt.

Nancy, P. R. J.; Geert, J. and Herman M. F. (1997): Incidence of Listeria spp. and Listeria
monocytogenes in ready-to-eat chicken and turkey products determined by polymerase chain
reaction and line probe assay hybridization. J. Food Prot., 60(5):548-550.

Nayak, D. N., Savalia, C. V., Kalyani, I. H., Kumar, R., & Kshirsagar, D. P. (2015). Isolation,
identification, and characterization of Listeria spp. from various animal origin foods.
Veterinary world, 8(6), 695.

Osaili, T. M.; Alaboudi, A. R. and Nesiar, E. A. (2011): Prevalence of listeria species and antibiotic
susceptibility of listeria monocytogenes isolated from raw chicken and ready-to-eat chicken
products in Jordan. J.Food Control. 22:586-590.

Pournajaf, A.; Ragabnia, R.; Sedighi, M.; Kassani, A.; Mogarabzadeh,V.; Lotfollahi, L.;
Ardebilli, A.; Emadi, B. and Irajian, G. (2016): Prevalence and virulence determination of
Listeria monocytogenes strains isolated from clinical and non-clinical samples by multiplex
polymerase. Rev Soc Bras Med Trop. doi: 10.1590/0037-8682-0403-2015. 49(5):624-627.

Sakaridis, 1.; Soultos, N.; lossifidou, E.; Papa, A.; Ambrosiadis, I. and Koidis, P. (2011):
Prevalence and antimicrobial resistence of listeria monocytogenes isolated in chicken slaughter
houses in northern Greece. J. Food Prot, 74:1017-1021.

Sameer, M. M. and El-shennawy, A. G. (2008): Prevalence of listeria monocytogenes in poultry meat
and their products. Zag. Vet. J. 36(3):105-111.

Shafik, S. M. (2005): Incidence and public health importance of listeria species in poultry and their
products. M.V.sc. Thesis (Meat Hygiene).Fac. Vet. Med. Zagazig. Univ. Egypt.

Smerdon, W. J.; Jones, R.; Mclauchlin, J. and Reacher, M. (2001): Veillance of listeriosis in
England and Wales, 1995-1999. Commun Dis. Public Health, 4:188-193.

Swetha, C.; Madhava, T.; Krishnaiah, N. and Kumar, V. (2013): Detection of Listeria
monocytogenesin fish samples by PCR. Anuals of Biological. Res. 3 (4): 1880-1884.
Uyttendaele ,M.R; Neyts,K.D; Lips,R.M and Debevere,J.M.( 1997): Incidence of Listeria
monocytogenes in poultry and poultry products obtained from Belgian and French abattoirs.

FoodMicrobiol. 14:339- 45.

Varabioff. Y. (1990): Incidence and recovery of Listeria from chicken with pre-enrichment technique.
J. Food Prot., 53:555-557.

Villari, P. (1991): Listeria species from fresh poultry meat in Italy. IgieneModerna. 96:274-284.

Wang, G. H.; Yan, K. T.; Feng, X. M.; Chen, S. M.; Liu, A. P. and Kokubo, Y. (1992): Isolation
and identification of Listeria monocytogenesfrom retail meats in Beijing. J. Food Prot., 55:56-
58.

268



51 International Food Safety Conference, Damanhour University, 13/10/2018

WHO/FAO (2004): Risk assessment of Listeria monocytogenes in ready-to-eat foods: interpretative
summary[online]. Available from http ;//www. Fao. Org/docrep/010/y 5394e/y5394e00.htm.

Yoshimasa, S. Mika, H. Mariko, M. and Yukiko, Y. (2013): Contamination of Poultry Products with
Listeria monocytogenes at Poultry Processing Plants. J. Vet. Med. Sci. 76(1): 129-132.

Zeinali, T.; Jamshidi, A.; Bassami, M. and Rad, M (2017): Isolation and identification of Listeria

spp. in chicken carcasses marketed in northeast of Iran. Int. J. Food Research, 24(2): 881-887.

o) paddall

a9 glgd b Ly piaasll) 22 68 s 0a

.2 ek L)A..j\ 2@.\9.& CJLAJ lafu\a..z.c dana cl‘fl..\'.'\ﬂ\ ddbcléﬁf Qqﬂ\ sJe
e -G dasla -5 slandl alall S - 400 V1A e and ]
pan— by patdl - Glgalldaia gy agaa 2

el e %21 Ay Land &5 il da jUll zlaal) clie e Adde a3 Ll (g Sae off ) s

e % 16 Aamias Jsaalls &Y (e (%20&18) o5 Alie dandy Lyl 5 Sae Je o8 L il

(%5)10 G s 55 gaby inalll (NS L slg s Ly pinlll Y 5 ae i a3 LSV (4o %30 sy 5 (il 8l

Jusludiall 3 jalill deldi o) ja) &3, (%2.5)5 sl osee Livalll s (95.5) 1 1 spardd sl ytivadlll «(%8)16 158 531 Ly il

internaline )oe casall s il (g 4dl) Joa il 2 Lo o ASTI Glld 5 Leliaa o5 Al (o sans 53 5ol piiaalll Y 5 jaal

danall Lol Gl g al e a3 A s ySaall dpanall daal) A8lie a3 35l all e (listeriolysin O) s (genes
Sl 13 jlad il b ) 55 aal )

269



