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SUMMARY

Listeria infections caused by microorganisms of the genus Listeria, occur
worldwide and in a variety of animals, birds and man. In this study
isolation of Listeria was done from different ages (1-24- week old) from
freshly dead chickens (baby, chick, broilers and iayers). Double sample
were taken from each bird, one from intestine and the other was pooled
samples include liver, heart and spleen. 23 (19.2%) strains of Listeria
spp. were obtained, from which 14 strains were identified as L.
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monocytogenes at a percentage of 60.9%. The experimental infection of
L. monocytogenes in chicken embryo was carried out by chorioallantoic
membrane (CAM) route. Intraperitonial infection of 6 weeks old chicken
revealed 25% of birds died during observation period. Signs and
postmortem charges were observed and discussed. Contact birds showed
depression and inappetance. The in-vifro susceptibility of L.
monocytogenes isolates to a variety of antibiotics revealed that isolates
were highly sensitive toc Amoxycillin, Chloramphenicol, Ampicillin, and
Nalidixic acid while they were resistant to Colistin sulphate and oxolinic
acid.
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INTRODUCTION

Listeria has attracted the wide aftention of microbiologists in
recent years. Listeria species are widely spread environmental
microorganisms found in soil, water, vegetation and many animal
species (Best ef al, 1990). Genus Listeria is composed of many species
of which Listeria monocytogenes, L. innocua, L. welshimeri, L. seeligeri,
L. inovanovi and L. denitrificans have been identified (Rocourt and
Cossart 1997),

Listeriosis is caused by L. monocyfogenes which considered the
major pathogenic species that under certain conditions can cause serious
or even fatal disease ir man, animals and fowls (Thamm, 1962).
Mortality rate vary from a few to as much as 40%, sudden death may
occur in adult chickens while young birds had slow wasting before death
{Allen Packer, 1975; Dalton et ai., 2004).

Listeriosis in fowl is seen as torticoliis, drowsiness and
septicemic condition with focal necrosis of the liver, necrosis of the
myocardium, pericarditis and occasionally encephalitis {(Gross, 1984 and
Kurazono et ai., 2003).

L. monocytogenes was isolated from various poultry species at
different incidences. Gitter (1976) isolated 10 isolates of L
monocytogenes out of 135 swabs from 68 birds inciuded 62 chickens.
Cooper {1989) isclated 7. monocytogenes in significant numbers from
the brain stem of three out of four birds. Petersen and Madsen (2000}
isolated L. monocyiogenes from two of 71 broller Jocks of cloacai swabs
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resistant to Enrofloxacin ang Clincamycin. Niagi ef g (2004h] showed
that Listeria isolates were sensitive fo (entamycin, Kanamycin,
Tetracycline, Chloramgphenicol and resistant tc Ampiciliin, Augmentin
and Cefuroxime.
Therefore, this work was conducted to cover the following
items:
- Isoiation ang identification of Listeria species from different ages of
chickens.
- Pathogenicity of L. monocytogenes for newly hatched chickens exposed
to naturaj infection.
- Pathogenicity of L. monocytogenes 10 6-weeks old chickens.
- In vitro sensitivity testing of L. monocyiogenes against different
antibiotics.

MATERIALS and METHODS

1- Coliection of samples:

Chickens: One hundred and twenty samples of different ages (1-
24 week old) were collected from freshly dead chickens (baby chicks,
broilers, layers) from different Chicken farms at Assiut governorate.
Tissue samples from intestine, liver, heart and spleen collected from
these cases were subjected te bacteriological isolation of Listeria
organisms.

2- Isolation of Listeria spp.

As described by (Gray er al., 1948 and Curtis ef al, 1989)
samples were coliected from each bird, the first one was as intestinal
content, while the second one was pooled of liver, heart and spleen.
Both samples were aseptically added to Listeria enrichment broth
(Biolife) and incubated at 35+1°C. After 48h. incubation a loopful of
enrichment broth was streaked on the surface of Oxford agar medium
and incubated at 35::1°C for 24-48 h.

3- Identification of Listeria spp.

Identification and species differentiation was carried out
according to Mackie and MacCartney (1962), Finegold and Mariin
(1982) and Warburton et af. (2003) including Gram stain, motility test,
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catalase reaction, Voges-Proskauer test, carbohydrate fermentation and
the Christie-Atkins-Munch-Peterson (CAMP test).
4- Serotyping of L. " monocytogenes strains:

Biochemically identified isolates were serotyped with Listeria O
antisera type 1 (Difco) by using slide agglutination test according to
Difco, 1984.

5- Antimicrobial susceptibility testing for L. monocytogenes:

L. monocyiogenes were tested for their sensitivity and resistance
patterns aganist 11 different antimicrobial agents (Gentamycin,
Kanamycin, Amoxycillin, Chloramphenicol, Ampicillin, Enrofloxacin,
Colistin Sulphate, Cephradine, Oxolinic acid, Norfloxacin and Nalidixic
acid) by disk diffusion method (Harvey and Gilmour, 2001). All plates
were incubated at 35=1°C for 24 hours and examined for inhibition
zones and the results were recorded.

6- Pathogenicity test:
a. Effect of L. mornocyfogenes on chicken embryos and newly
hatched chicks exposed to natural infection:

Typical morphologically and biochemically suspected colonies
were picked up into Tryptose broth and incubated at 35°C for 18 hours.
Amount of 02 mL of 1¢° CFU of broth culture was inoculated in
twenty-11-day old embryonating chicken eggs on chorioallantoic
membrane (CAM) and incubated at 38°C in humidity with frequent
turning and twice daily candling. Died embryvos were exposed and
examined. The survived and hatching chicks were added to 10 birds of
the same age. Five birds were kept as non-infected control. The chicks of
both groups were examined daily for 15 days, clinical signs and
mortality were recorded (Graham e/ af., 1940; Basher et a/, 1984a and
Lattmann et al., 1989).

b. Experimental infection of 6 weeks old chickens with L.
monocytogenes:

Two groups of 6 weeks old chickens proved by coloacai swab to
oe free from Listeria. The first group of 20 birds was intraperitoneally
infected with 0.5 mi of 18 hour ‘ryptogse broth culture of isolated L.
monocylogenes. Contact group of 10 birds was left in contact with the

tgr
infected cne. Ancther group of 5 birds was kept as nen-infected group

centrol and received 0.2 mL sterile irvptose broth intraperiteneally. All
Sirds wers kept under cobservation Zor £ weeks, clinical signs,
mostmoerten: -esions and mortaiities were recorcec (Gross, 1 984; Cocper,

"98% and Kurazene ef al,, Z003).
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RESULTS

Obtained results are recorded in Tables 1-4 and Figures 1-7.

Tabie 1: Incidence of Listeria species recovered from the examined

chickens.
No. of The recovered Listeria species
Souree examtined Isolation Rate of % L. Other Listeria
birds 1solation monocytogenes species
No. Y No. Yo
Dairoute 40 ! Intestine 8 20 5 62.5 3 375
Pooled sample 5 12.5 3 50 2 40
El-Kosseia 40 Intestine 5 12.5 3 60 2 40 |
Pooled sampie 3 1.3 2 66,7 i 333
Assiut 40 Intestine 2 5 1 50 1 30
ig:uimrc Pooled sample - B - - - - -
t farr
[ Total 120 23 1192 14 le09 ] 9 |391

Table 2: Biotyping of L. monocytogenes isoiated from chickens.

Test Resuit
Gram stajning Gram positive, rod, short chains
Motility Motil - umbreila like growth
Catalase Positive
Voges proskauer Positive
Carbohydrate Positive {acid and no gas)
i CAMP test | Hemolysis near staph. Aureus

Table 3: Results of pathogenicity of L. morocytogenes in experimentally
and naturally infected chicks.
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Artibacterial agent | No, ofsiralns %ol
sensitive sSnsiiviyy
Gentamycin 74 50% —ve
Kanamycin 714 50% 7 —ve
| - ‘ , ' ‘
I Amoxyeillin ' 14/1< 100% ; —--ve
. Chioramphenicol | 14/14 100% | —+ve
T N
Ampicillin i 14/14 10C% . ———ve
Enrofloxacin 10/14 71.9% ! ——ve
. Cephradine ‘ 5/14 35.7% —-ve
Norfloxacin 10/14 71.4% Tve |
Nalidixic acid i4/14 100% Ve i
i
i
Colistin sulphate /14 c -VE '
Cxolinic acid 0/14 0 -ve
+— = highly sensitive + = weakly sensitive.
—r = moderately sensitive - = resistance

Listeria monocytogenes, the most common causative agent of
Listeriosis, is a widespread pathogen and has been also isolated from the
gastrointestinal tract of a symptomatic animals and persons as well as the
environment (Glass et al., 1995). Chickens, geese, ducks, turkeys and
canaries are the most susceptible birds to Listeriosis. Despite the low
incidence of infection by this pathogen, its asscciation with high
mortality rates (25-30%) makes Listeriosis a serious health problem
(Datton ef al., 2004).

Results presented in Table (1) declared that the isolation was
done from intestine and pooled samples (liver, heart and spieen) at a
percentage of 20% and 12.5%, respectively in Dairoute. Listeria were
isolated from El Kosseia at a percentage of 12.5% and 7.5%, respectively
but in Faculty of Agriculture Farm the percentage of isolation was 5%. In
this study Isoiation was done from different ages (1-24 week old). The
relatively higher incidence of Listeria spp. may be attributed to that
some flocks in Dairoute were suffering from enteritis, fatty liver, drop of
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cxs were associated ww Newcastie infeciions
ccidiosis was diagnesed in other flocks. The same findings
were n*evmul described by Bolin and Tum (1951) who found 7
monocylogenes in cases of Newcastle disease infections, and Vanae
Schaaf et al. (1556) who isolated the organism from broilers suffered
from coccidiosis.

From both intestine and pooled samplie from liver, spleen, heart,
L. monocytogenes and the other Listeria species were isolaied at rates of
60.9% and 35.1% respectively. These results were more or less higher if
compared with the rates of isolation that obtained by Gitter (1876),
Cooper (1989), Petersen and Madsen (2000) and Niagi (2004a}.

The results in table (1) revealed that the intestinal specimens
showed a higher rate of isolation of L. monocyfogenes compared with the
pooled samples of liver, heart and spleen. These results proved the
presence of L. mornocytogenes in the alimentary tract of healthy birds
(Allen Packer, 1975 and Gross, 1584}.

The results obtained in the present work showed that L.
monocytogenes could be isolated from one week cld chicks. This may be
attributed te the role played by eggs in transmission of infection via shell
contamination. Qur explaination is in agreement with the observation of
Dedie (1955) who suggested that eggs contaminated by fecal material
may constitute a source of infection. In the same manner, Petran and
Swanson (1993) and Nagah and Enas (1995) who isolated L.
monocytogenes from the egg shell at a rate of 8.3%, isolated L.
monocytogenes from the egg shel! at the rate and 17.77%, respectively.
Asmaa (1997) recovered L. monocytogenes and other Listeria species at
the rate of 11.7% and 5% respectively.

All tested isolates identified as L. monocytogenes gave smali
gram positive rode cells occure singly in short chains, motile in
semisolid agar giving umbrella like growth. Catalase positive, voges-
proskauer positive, carbohydrate fermentation positive produce acid with
no gas. On CAMP test hemolysis of L. monocyfogenes was enhanced
near Staphylococcus aureus streak (Table 2). These results are similar to
those reported by Finegold and Martin (1982) and Warburton ef al

(2003).
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Our results concerning the inoculation of L. monocyfogenes in
chick embryos via CAM as shown in (Table 3), revealed that the tested
strains were highly pathogenic, causing deaths after 48 hours post-
inouclation. Died embryos showed severe congestion of internal organs
and necrotic foci on the liver and heart, congestion and curling of
embryos and severe enlargement and congestion of yolk sac (Fig. 1). The
remaining inoculated chicks died on the 9° day post-inoculation, died
embryos showed stunting with signs of depression, dullness, ruffled
feathers, incordination of gait and postration death (Fig. 2}. The hatched
chicks which died afier three days during observation period showed
tremor, unilateral and bilateral toe paralysis (Fig. 3). At postmortem
examination, there was engorgement of the unabsorbed yolk sac,
distention of the gall bladder and congestion of the internal organs.

Contact chicks showed dullness, shivering, muscular tremor and
the rate of mortality was 30% after five days. All chicks showed severe
congestion in ail body muscles and internal organs, necrotic foci on the
liver, distention of the gall bladder (Fig. 4). There was congestion of the
meninges and oedematous fluid on it (Fig. 5). L. monocytogenes was
reisolated from dead embryos and contact chicks.

The recovery of L. monocytogenes from intestinal contents and
various organs (liver, spieen, heart and kidneys) of experimentally and
naturally infected chicks is in harmony with findings of Graham ef al.
(1940) and Basher er al. (1984a) who explained the pathogenicity of L.
monocytogenes for newly hatched chicks exposed to natural infection
where organism entered through alimentary tract and dissemination
foliowed bacteraemia and toe paralysis were observed in some birds.
Lattmann e¢ al. {1989) studied the pathogenicity of 10-day old fertilized
hen’s eggs infected with Listeria species and found that L.
monocytogenss caused death 100% of the infected chicken embryos
within 96 hours.

The intraperitoneal infection of broilers aged 6-week old
resuited in death rate of 25% during observation period. Nervous signs
{torticollis anc incoordiantion) were observed after 7 days of infection.
Depression, ruffled feathers and inappetence were a:so observed (Fig. 6).
These clinical signs were only noticed in 12/20 birds (60%). Most of
exarmined birds showed congestion of internal organs, brain, peticheal

haemorrhages on the proventriculus and thigh muscies, distended gail
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s:adder, sericarcis anc airsaccuiitis {Fig. 7). The same ciinical signs
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and lesions were described by Allen Packer (1975), Gross (1984) and
Cooper (1989).

Contact birds showed depression and inappetence which were
the only noticed clinica! signs. These results are not similar to those
described by Dedic (1955) who did not observe any signs of iliness in
contact birds. L. monocytogenes was reisolated from all diseased and
dead birds as well as clinically infected contact birds.

In vitro susceptibility of L. monocytogenes isolates to eleven
different antibiotics illustrated in Table (5) revealed that 100% of L.
monocytogenes  isolates  were  sensitive to  Amoxycillin,
Chloramphenicol, Ampicilline and Nalidixic Acid. 71.4% of isolates
were sensitive to Enerofloxacin and Norfloxacin, 50% of isolates were
sensitive to Gentamycin and Kanamycin, 35.7% of isolates were
sensitive to Cephradine, while, all isolates were resistant to Colistin
sulphate and Oxalinic acid. These results are in difference to those of
Antuness ef al. (2002) who showed that L. monocyfogenes was resistant
to Enrofloxacin and with those of Njagi ef ai. (2004b) who reported that
Listeria isolates were sensitive to Gentamycin and Kanamycin and
resistant to Ampicillin. On the other hand, our results are in agreement
with those of Smaill {2000) who stated that Listeria species were
sensitive to Amoxycillin and Ampicillin but were resistant to
Gentamycin.

It is noteworthy, to state that L. monocytogenes is widely
distributed among fowl of different ages and breeds. The organism play
a role in many cases especially as secondary invador following viral,
parasitic, nutritional disturbances and bacterial diseases. Listeria occure
normally in alimentary tract of some healthy birds, soil, litter secreation
and excretions of carriers or infected chickens. So cleaning, disinfection
of houses., equipments and utensils is very important to minimize the
infection in poultry farms. Egg shell contamination is considered a major
way transmission {Board, 1977). So, hygienic treatment of eggs is very
important before setting in incubators because the organism is
transmitted to human or animals which can carry this microorganism in
their gasterointestinal tract even without symptoms or may retain it for
several months, thus censtituting potential public health hazard (Farber
and Peterkin, 1991). In the meantime, contro! of Listeriosis could be
achieved by awareness of the ubiquity of these organisms and especialiv
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Fig. 1 : Listeria infected chicken embryo at 4 days showing severe
congestion of internal ovgans, distention of gall bladder, enlargement
and conpestion of yvolk sac.

Fig. 3: Ilatci:r.ﬂ chicks exsi.ng bilaterial toe paralysis and Tremor ( Right,
Middie)- uninfected chick (Ledi).
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Vig, 4: Fxperimental and contact chicks showing sever
congestion in all body muscles and internal organs,

collis, dullness,

Fig. 6 ]nl[‘apcr':tunca][ muaﬂand qk'tcens shﬁwin m‘ti
bilateral toc paralysis and ruffied feathers.,

N4

Fig. 7 ¢ Intraperitoneally inoculated ckickens showing congestion of internal

organs, pericarditis, air sacculitis and brain.
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