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Introduction

The Danish Salmonella Control Programme
aims at eradication, and does not allow
vaccination at any level. As a result, the
occurrence of Salmonella-positive broiler
flocks at processing has  decreased
significantly during the past decades. Broilers
found to be infected before slaughter are
slaughtered at a single slaughterhouse under
special hygienic precautions and the meat is
heat treated (1). One specific phagetype,
DT41, of S. Typhimurium has been
predominant in broiler breeder flocks and has
been found in 13 broiler parent flocks during
the last ten years (unpublished results). The
reason for such a high frequency remains to
be identified.

Material and methods

33 isolates from Danish poultry production
collected from 12 outbreaks during a 12 year
period and 38 unrelated isolates of veterinary
origin from Germany and England, as well as
30 human isolates from Danish patients
during 1998-2008 were included for
comparison. Phage typing was performed
according to the phage typing scheme
developed by Callow (2) and extended by
Anderson (3). MLVA was performed as
described previously (4). MLVA repeats
based on 5 alleles were calculated according
to the method described previously (5), and a
neighbour joining dendrogram was calculated
in ClustalX (6) based on a matrix obtained by
coding each MLVA allele as a discrete
character and taking the mean of all five
alleles. Bootstrap analysis was performed
from ClustalX.

Results and discussion

Cluster analysis of the MLVA similarities
showed one large cluster and at least 14
minor clusters, plus 26 more unrelated
isolates (Fig. 1). The major cluster consisted
of 20 of the 30 human isolates and isolates
from pigs, pig meat and a reptile. The other
clusters and singletons included the
remaining animal isolates, including all the
Danish outbreak isolates.

Amongst Danish chicken isolates the same
MLVA types were never observed in
different years (Table 1), suggesting that
DT41 clones did not persist in the Danish
production system but had an outside source.
Transmission from breeder rearing farms to
egg producing adult parent stock was not
demonstrated. A broiler flock originating
from one breeder flock demonstrated the
same MLVA type (9) as the parents (Table
1). However, no other Danish broiler farm
has tested positive for DT41 during the past
decade (1). In only a single case was the same
MLVA type (38) demonstrated among both
human isolates and isolates from broiler
breeders. However, these isolates differed
significantly as to time of isolation
underlining that poultry does not represent a
significant reservoir of DT41 for human
beings in Denmark. The lack of observation
of the same MLVA type for more than three
years (only for type 38 five years)

can either be related to instability of MLVA
types within the same strain (reversible or
irreversible) or to lack of reoccurrence of
strains if they have stable MLVA types.



Conclusion

Transmission from Danish broilers to humans
was not demonstrated, neither was the
transmission from rearing farms to broiler
breeder farms. Sources of infection at broiler
breeder farm level remained unidentified. The
wild fauna is considered to represent a risk
factor for poultry, since DT41 is often
identified in wild birds, however, this still
needs to be substantiated by further studies.

Fig. 1. Neighbour joining cluster analysis
based on a similarity matrix of diversity
between the MLVA profiles (numbered).
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36 2009 1t
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