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Abstract
The genus Legionella comprises more than 40 species and 64 serogroups with approximately half of those species associated with human diseases. Legionella pneumophila Serogroup 1 is the most common pathogenic species and is responsible
for up to 80% of legionellosis cases in the world. Legionella levels in water are assessed routinely by culture on a selective
medium, but its slow growth is a serious drawback, given that at least 10 days are required to obtain results. In an attempt
to provide a simple screening method for Legionella pneumophila in water systems samples a real time PCR assay using
SYBR Green was developed. A total of 50 samples from cooling towers and hot tap water systems were analysed by DNA
amplification using 2 pairs of primers targeting the mip and dot genes. Legionella pneumophila Serogroup 1 (NCTC12821)
was used as a reference strain and to evaluate real-time PCR performance. The assays were successful with both primer
sets; good and similar amplification efficiencies were achieved. In addition, high sensitivity was obtained; the method
proved to allow for the detection of fewer than 10 gene copies per reaction. Results of real-time PCR were compared to conventional analysis based on culture. Although no strong correlation was observed between both methods and consequently
real-time PCR could not substitute for the reference method, it represents a powerful screening tool. The inexpensive, sensitive and rapid real-time PCR based in SYBR Green method is of interest in monitoring Legionella pneumophila contamination, especially in environmental samples, and should be economical for large-scale routine tests.
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Introduction
Legionellae are ubiquitous in the natural environment, being
present in soils and aquatic ecosystems (Fliermans et al., 1981;
Fliermans, 1996). Legionella sometimes survives as an intracellular parasite of amoebae and ciliates (Ratcliff et al., 1998).
They are present in process facilities’ water systems such as
cooling towers, water networks in hospitals, industrial or residential buildings and hydrothermal devices, among others. As
a consequence of favourable temperatures, and lack of or poor
disinfection, levels of legionellae may be of concern in these
systems.
The genus Legionella comprises more than 40 species and
64 serogroups (O´Connell et al., 1996), with approximately half
of those species associated with human diseases (Stout and
Yu, 1997). Furthermore, Legionella pneumophila Serogroup 1
is the most common pathogenic species and is responsible for
up to 80% of legionellosis cases in the world (Doleans et al.,
2004). Between 1995 and 2005, a total of 4 056 culture-confirmed cases of Legionnaires’ disease from European countries
were notified to the European Working Group for Legionella
Infections (EWGLI) (Diereden, 2008).
Respiratory infection by Legionella pneumophila (Lp) is
mainly attributed to contaminated water aerosols inhalation
(Grabow, 1991; Anonymous, 1994), produced by systems such
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as cooling towers (Rosmini et al., 1984), showers (Mastro et al.,
1991), and nebulisers (Blatt et al., 1993). Aspiration of contaminated water aerosols has also been proposed as a possible
mechanism of transmission (Yu, 1993; Steinert et al., 1997).
Legionellosis is generally considered to be a preventable
illness because controlling or eliminating the bacterium in
certain reservoirs will (in theory) prevent disease. This fact
has resulted in a number of guidelines and control strategies
aimed at reducing the risk of legionellosis in building water
systems (Diereden, 2008). A risk assessment and management
approach is implemented by the American Society of Heating,
Refrigerating and Air Conditioning Engineers (ASHRAE)
and the U.K. Health and Safety Executive (Mascone, 2008).
Legionella levels in water are assessed routinely by culture on a
selective medium like buffered charcoal yeast extract (BCYE)
or glycine vancomycin polymyxin cycloheximide agar (GVPC),
but its slow growth is a serious drawback, given that it requires
at least 10 days to obtain results. Standard culture methods
are time consuming and special reagents, culture media and a
high degree of technical skill are required in their application
(Bartie et al., 2001) because it is difficult to isolate Legionella
in waters with high levels of other heterotrophic bacteria.
However, until now, standard culture methods have proven to
be useful tools. Nevertheless, in the ‘hazard analysis critical
control point’ (HACCP) process in environments or during
outbreak investigations this delay is a serious drawback.
In recent years polymerase chain reaction (PCR) methods have become the alternative to detect the presence of
Legionella in a few hours, through amplification of specific
DNA sequences. The evolution of conventional PCR to
real-time PCR has improved this situation even more. The

417

