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ABSTRACT

Campylobacter spisamicroaerophilic, thermotolerating Gram negative bacterium, known to be one of the
main causes of food-borne human infections. Among the foods that carry these microorganisms, the
chicken is outstanding. In Brazil, a large chicken exporting country, few researches are conducted about
their prevalence in breeder hens and the transmission through eggs. The aim of this research wasto verify
the presence of Campylobacter sp in the shells and within the eggs from positive cloacal swab breeder
hens. Microbiological analyses were made on cloacal swabs of 140 weighed breeder hens. The positive
breeder henswere set aside and in atotal of 244 of their eggs, Campylobacter sp was present in macerated
shellsand yolk contents during 7 weeks. Out of the 140 researched breeder hens, 25 (17.8%) were positive
from cloacal swabs, however the eggs were not positive. The physiological characteristics of the birds,
their eggs and Campylobacter sp favor the bacterium entering and surviving in the eggs, but in this study,
no positive result was found in macerated shells or in the yolks, indicating that vertical transmission is

probably an unusual event.
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INTRODUCTION

Thermotolerant Campylobacter sp has been outstanding
as an emergent microorganism related to contamination of
foods, mainly of bird origin, in several parts of the world (1).
The intestinal content of poultry has been shown to be the
main container of Campylobacter jejuni (8). Bird infection is
generally not associated with clinical disease, even if large
numbers of bacteria are expelled with the feces (5).

Many researches have been conducted to determine bird
infection pathways. Themain sourcesof grangesitecontamination
seem to be contaminated feed, horizontal transmission, animals
kept in an infected environment, and vectors such as, rodents,
insects, wild birds, pets and humans (3).

Although horizontal transmissioniswell known, therole of
vertical transmission continues to be discussed as an
epidemiologically important way of fowl infection. In Brazil, an
important chicken exporting country, there are few researches

toinvestigate Campylobacter sp epidemiology. Thisknowledge
may contribute to the search for alternativesto control chicken
contamination.

The purposes of this study was to verify the presence of
the Campylobacter sp in eggs from cloacal swabs positive
breeder hens and determine the potential risk of vertical
transmission of this microorganism.

MATERIALSAND METHODS

Campylobacter sp in breeder hen crops

Inacrop of weighed breeder hensfrom acommercia grange
located in the state of Minas Gerais, Brazil, samples from the
ventsof 140 chickens aged 58 weekswere collected with theaid
of sterile swab. The chickens were identified with numbered
ring sets on their wings. The samples were kept in Clary Blair
transportation broth (Oxoid®) and sent to the laboratory for
microbiological analysis.
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Approximately four hours after collection at arefrigeration
temperature (6°C), theindividualized and identified swab of each
breeder hen was enriched in atube containing 50 mL of Bolton
broth (Oxoid®) supplemented with 5% of hemolyzed ovine
blood and the following antibiotic mixture: 20 mg/L of sodium
cefoperazone (Ox0id®), 20 mg/L of vancomicine, 20 g/L of
trimethoprim, 50mg/L of cycloheximide. This material was
incubated in a microaerobic atmosphere (Probac microaerobic
generator®) at 42°C for 24 hours.

After enrichment, aliquots of each culture were seeded on
Brucella agar (Oxoid®) supplemented with the same
antibi otic mixture, hemolyzed ovine blood and FBP supplement
(0.4 g/L of sodium pyruvate, 0.4 g/L of ferrous sulphate and
0.4 g/L of sodium metasulphite). The plates were incubated
at 37°C for 48 hoursin an anaerobic jar under amicroaerobic
atmosphere.

The characteristic colony-forming units that appeared on
the plates were confirmed as Campylobacter sp by gram
staining and further examined under phase-contrast microscopy
for typical movement and morphology. The cells with curved,
S-shaped or spiral rod morphology, 0.2t0 0.9 umwideand 0.5to
5.0 um long were classified as Campyl obacter sp.

In accordance with the results, the cloacal swab positive
matrixes were isolated in a bay inside the aviary in aratio of
7.5% of non-analyzed malesto the number of females.

Campylobacter sp in eggs

The eggs from the hensthat were cloacal swabs positive for
Campylobacter sp were aseptically collected during seven
consecutive weeks, resulting in a total of 244 eggs. Of these,
129 were underwent a process of dry disinfection (12g/m? of
paraformaldehyde gas 98%/20 minutes) and 115 were sent to
thelaboratory immediately after collection, without any kind of
disinfection. Campylobacter sp wasresearched in the macerated
shellsand in the yolks.

After 12 hours of the collected specimens being kept in the
laboratory at room temperature, the disinfected and non-
disinfected eggs were broken. Approximately 10 g of the
macerated shells and 10 g of the yolk were seeded in 50 mL of
Bolton broth and incubated at 42°C during 24 hours in a
microaerobic atmosphere. The isolation and identification
procedures were the same as those used for the cloacal swab
from the breeder hens.

RESULTS

Campylobacter sp was detected in the vent of 25 (17.8%)
out of 140 analyzed breeder hens.

The presence of Campylobacter sp was not detected either
in the macerated shells or in the yolk of the 244 eggs from the
cloacal swab positive breeder hens, neither in the “smoked”
eggs nor in the ones with no special treatment.
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DISCUSSION

It was expected that cloacal swab positive breeder hens
would have eggs shown to be positive at least in the macerated
shellsof “non-smoked” egg examinations. Theresults obtained
in this research were unable to demonstrate the presence of
Campylaobacter sp in the macerated shell samples. This result
diverges from the finding of Doyle (5) and Shanker et al. (14)
who detected 0.8% and 1.0%, respectively, in Campylobacter
jeluni positive matrix egg shells. Neill et al. (10) found the
bacterium in the egg shell, but they were limited to the interior
of the shell membrane.

In the present research the egg shell negativity is probably
due to desiccation, because Campylobacter is very sensitive
to dehydration and atmospheric conditions (6).

No positiveresultswerefoundintheyolk. Thesefindingsare
similar to the other authors. Doyle (5) did not find the bacterium
intheinternal contents of the eggs after they had been in contact
with Campylobacter cultureat threedifferent temperatures. Similar
resultswerereported by Rabie (11), Baker (3), Zaki and Reda(17).
Sahin et al. (12) demonstrating that Campyl obacter hasalimited
capacity of penetrating egg shell, as they were unable to detect
the microorganisms in 500 fresh eggs from cops of breeder
hens that eliminated Campyl obacter in their feces, or from eggs
of breeder hens obtained from acommercial incubator.

Campylobacter width (0.2 to 0.8 um) and length (0.5t0 5.0
pm) (16) are significantly smaller than the pores of an egg shell,
whichmeasure 11to 12 um. Thefowl temperature of 42°C (13) is
ideal for allowing survival of the three most important species
for aviculture classified asthermotol erating, and Campyl obacter
jejuni may naturally be present in different segments of the
reproductive tracts of crops of commercial chickens (4). These
physiological features of the egg and the chicken, aswell asthe
bacterium characteristics, lead the authors of the present study
to believe that it may be possible for Campylobacter sp to
enter inside the eggs.

Studies conducted by Sahin et al. (12) on chicken eggs, and
Maruyamaet al. (9) onquails eggs, showed that Campylobacter
jejuni viability is sharply reduced when the bacterium is
inoculated inside the albumen. It is possible that there may be
some substance or factor in the egg a bumin content that hinders
the survival of this microorganism inside the eggs.

Experimental evidences suggest that under certain
conditions C. jejuni generates viable but non-culturable forms,
especialy in Biofilmsderived from aviaries (15). Hiett et al. (7)
also demonstrated 70% Campylobacter sp in eggs by direct
Polymerase Chain Reaction (PCR), but these eggs were 100%
negative with the traditional culture methods, suggesting that
Campylobacter could be present in eggs, however, without it
being possible to isolate it.

The results of this research suggest that the capability of
Campylobacter sp to reach the interior and/or survive within



the egg is quite limited. Therefore, it is probable that vertical
transmission isan unusual event in breeder hens, and that there
are others infection routes for these animals. However, future
researches using molecular biology must be conducted in an
attempt to demonstrate viable non-culturable cells of
Campylobacter sp inside eggs.

RESUMO

Campylobacter sp em ovosprovenientesdematrizespesadas
com swab cloacal positivo

Campylobacter sp é reconhecida como uma das principais
causas de gastrenterite humana de origem alimentar. Dentre os
alimentos veiculadores desses microrganismos, a carne de
frango tem sido amaisimplicada. Os estudos existentes sobrea
transmisséo vertical da Campylobacter sdo escassos e nao
conclusivos. O objetivo desse estudo foi verificar a presenca
de Campylobacter sp na casca e interior de ovos de matrizes
positivas em swabs cloacais e a possibilidade de transmissio
vertical. Foram analisados swabs cloacais de 140 matrizes
pesadas e seus ovos colhidos para analise durante 7 semanas
consecutivas. Dos 244 ovos colhidos, 129 foram fumigados e
115 analisados sem tratamento. Foram analisados o macerado
da casca e a gema. Das 140 matrizes pesquisadas, 25 (17,8%)
foram positivas em swabs cloacais. N&o houve positividade em
nenhuma das amostras de ovos, independente da fumigacéo
ou periodo de coleta. Apesar das caracteristicas fisiolégicas
das matrizes, dosovos e daCampylobacter sp serem favoraveis
a entrada e sobrevivéncia da bactéria nos ovos, nesse estudo,
nenhuma positividade foi encontrada, tanto no macerado da
casca quanto na gema dos ovos, indicando que a transmisséo
vertical é possivelmente um evento raro.

Palavras-chave: Campylobacter, ovos, galinhas, transmissao
vertical, epidemiologia
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