
We discuss below the correspondence on 
our Review article (From bench to bedside: 
stealth of enteroinvasive pathogens. Nature 
Rev. Microbiol. 6, 883–892 (2008))1, by 
Gorvel, Moreno and Moriyón (Is Brucella 
an enteric pathogen? Nature Rev. Microbiol. 
27 Jan 2009 (doi:10.1038/nrmicro2012-c1))2. 
The authors elegantly point out the 
“marked structural, physiological and 
phylogenetic differences between” Brucella 
spp. and Salmonella enterica subsp. enterica 
serovar Typhi “that set a clear distinction 
in their pathobiology”. We agree with this 
observation. In fact, the starting point of 
our inquiry was the puzzling observation 
that S. Typhi is more closely genetically 
related to Salmonella enterica subsp. 
enterica serovar Typhimurium than it is to 
Brucella spp., but yet the clinical presenta-
tions of typhoid fever and human brucel-
losis are more similar to each other than 
to human gastroenteritis. For example, 
S. Typhimurium-induced gastroenteritis 
manifests as diarrhoea and vomiting 
within 48 hours of infection3. By contrast, 
the median incubation period for typhoid 
fever is 2 weeks, which is similar to the 2–4 
week incubation period for brucellosis4,5. 

This suggests that there is an initial evasion 
of innate host responses, and patients with 
both infections frequently present with 
constipation6,7. A recent study found that 
owing to the similar clinical presentation 
of human infections with S. Typhi and 
Brucella species, more than half of brucel-
losis cases in Egypt were misdiagnosed as 
typhoid fever8, which shows that both of 
these pathogens are associated with the 
same human disease syndrome (although, 
arguably, ‘enteric fever’ might not be the 
best designation for it). 

The point of our article was to shed 
light on why host responses are often 
similar and characteristic for groups of 
pathogens that are genetically different, as 
for S. Typhi and Brucella species. A pos-
sible explanation offered in our review was 
that S. Typhi and Brucella spp., although 
different in many aspects of their biology, 
use similar strategies to conceal their iden-
tity from the innate immune system, which 
makes it difficult for the host to identify 
them as bacterial pathogens and mount 
an appropriate antibacterial response. We 
agree that there is uncertainty as to which 
area (or areas) of the gastrointestinal 

tract is invaded by Brucella spp. after the 
organisms are ingested, which is the most 
common route for human infection9. 
Nevertheless, although Brucella spp. and 
S. Typhi can invade different areas of 
the mucosa in the gastrointestinal tract, 
both pathogens subsequently seem to use 
similar virulence strategies to attenuate 
neutrophil recruitment to the site of inva-
sion, a factor that probably facilitates their 
systemic dissemination. 
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