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A Legionella, Current
Status and Emerging
Perspectives, eds.
James M. Barbaree,
Robert F. Breiman,
and Alfred P.

Dufour. ASM,
American Society for
Microbiology Press,
Washington DC.
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"FIG. 1. Scanning electron
micrographs of virulent L.
pneumophila cell attached to
Hartamannella _vermiformis
(x20,000). Bacteria were
frequently seen attached to the
ends of amoeba processes
(filopodia). The micrographs
were taken from H. vermiformis
cultures that had been
coincubated with L.
pneumophila for 8 h."

A (Fields, Barry S., Legionella and
Protozoa Interaction of a
Pathogen and Its Natural Host,
Legionella, Current Status and
Emerging Perspectives,

Washington DC: ASM Press) ) )
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"FIG 2. Scanning electron
micrograph of a virulent L.
pneumophila cell entering an
Hartamannella vermiformis cell
(x6.600; insert, x20,000).
Pseduopodia were not observed
in the uptake of the bacteria.
The micrograph was taken from
an H. vermiformis culture that
had been coincubated with L.
pneumophila for 12 h.)"
A (Fields, Barry S., Legionella and
Protozoa: Interaction of a
Pathogen and Its Natural Host,

Legionella, Current Status and
Emerging Perspectives,

Washington DC: ASM Press)
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A Method of Infection: Infection usually
begins with inhalation of the bacteria.
Once the Legionella reaches the alveoli,
assuming the virulence is great enough
to overcome the host's immune
reactions, the bacteria comes into
contact with an alveolar macrophage.
Through phagocytosis (coiling
phagocytosis), the macrophage takes the
bacteria into a food vacuole inside the
cell. Legionella inhibits monocyte
lysosome fusion, allowing the bacteria to
multiply within the macrophage and
ultimately lyse the cell and infect new
cells.(Nash, Libby and Horwitz, 1984)

A Studies (Moffat and Tompkins, 1992;
King et al., 1991) indicate that while
amoebae use pinocytosis or receptor
mediated uptake to take in the bacteria
(personal communication, B. Fields),
human cells use both phagocytosis and
pinocytosis in bringing the bacteria inside
the monocyte.
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DD 0 U UoghQoilhead (Lochgoilhead fever)

A 1: Lancet. 1989 Feb 11;1(8633):316 -8.

Lochgoilhead fever: outbreak of non -pneumonic legionellosis
due to Legionella micdadei.

Goldberg DJ , Wrench JG , Collier PW _, Emslie JA , Fallon RJ , Forbes Gl
McKay TM , Macpherson AC , Markwick TA , Reid D..

Communicable Diseases Scotland Unit, Ruchill Hospital, Glasgow.

Analysis of case histories from 187 people who had visited a hotel and
leisure complex in Lochgoilhead, a village on the west coast of
Scotland, indicated that 170 had had an acute illness characterised by
headache fatigue, arthralgia, myalgia, cough, and breathlessness.
These symptoms were consistent with Pontiac fever -like illness.
Legionella micdadei was isolated from the leisure complex whirlpool
spa at the time that 60 of 72 individuals with symptoms seroconverted
to L micdadei antigen. This outbreak is thought to be the first of a
Pontiac fever -like illness ascribed to L micdadei and the first large -
scale outbreak of its kind to have occurred outside North America.
Whirlpool spas can be a major reservoir of legionella organisms; they
must therefore be properly maintained and operated to prevent
outbreaks of infection.
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http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Emslie%20JA%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Fallon%20RJ%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Forbes%20GI%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22McKay%20TM%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Macpherson%20AC%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Markwick%20TA%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Reid%20D%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract

2: J Clin Pathol. 1990 Jun;43(6):479 -83.

Microbiological investigations into an outbreak of Pontiac
fever due to Legionella micdadei associated with use of a
whirlpool.

Fallon RJ , Rowbotham TJ .

Department of Laboratory Medicine, Ruchill Hospital, Glasgow.

In the investigation of a large outbreak of non -pneumonic
legionellosis at a leisure complex in Lochgoilhead, Scotland all
direct cultures of environmental samples were initially

negative for legionellae. Legionellae readily infect appropriate
protozoa under suitable conditions, and following
Immunofluorescence to select specimens for special study,
Legionella micdadei was isolated from whirlpool water via co -
cultivation with Acanthamoeba polyphaga. L micdadei was

also isolated, along with host amoebae, from the whirlpool

filter. The use of amoebae in the isolation of legionellae from
environmental (and other) sources can be of great value,
especially if specimens shown by indirect immunofluorescence
to contain legionellae fail to yield legionellae on routine
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FIGURE 14-2 Electron micrograph of Legionella pneumophila grown in broth. Note the periplas-
mic space separating the inner and outer membranes. (From Bergey's manual of systemic bac-
teriology, vol 1, New York, 1984, Williams & Wilkins.)



FIGURE 14-4 . Lung specimen showing numerous intracytoplasmic Legionella within alveolar
macrophages. The nucleus is in the upper left corner. (From Weisenburger, DD: Arch Pathol Lab
Med 105:130, cnpvrlght 1981, American Medical Aasomat.lon.)
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Bulk Rx rganisms

Detachment

f' ~ Particulates Heterotrophs Colifo

e T s
Biofilm/regrowth
(© 1996 CENTER FOR BIOFILM ENGINEERING, MSU-BOZEMAN
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Source water

Distribution

Distribution
system pipe Biofilm on pipe

(© 1999 CENTER FOR BIOFILM ENGINEERING, MSU-BOZEMAN

Treatment

Filtration &
disinfection

Biofilm
on media

BS01499




K LANGE

© 1999 CENTER FOR BIOFILM ENGINEERING AT MONTANA STATE UNIVERSITY-BOZEMAN
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