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Abstract

Introduction: 1. preumophila is the most important cause of legionaires, disease, which®

is currently reporied either as a nosocomial or community acquired infection. Rapid and reliable

diagnosis of legionella has hampered the epidemiclogical studies and disease contral activities.

In spite of good sensitivity and specificity, the culture method encountered serious shortcomings.,

Polymerase chain reaction (PCR) has been used to detect the viable but non-culturable -

legionella. In the present investigation, the efficacy and accuracy of mip gene based primers

were tested in PCR for culture-negative samples.
Materals and Methods: e samples used in this investigation were previously

reported as negative by means of conventional culture methods. DNA extraction was carried

out by freczing-boiling method. The small fragment of mip gene (of L. prewmophila) was vsed

for the primer set (LEG 1 and LEG-2) in PCR, and also for specific probe LEG-3 in southern -

blot.

Results: From 32 culture-negative samples subjected to these primer sets, L. preumophila

DMNA was detected in 6 samples. System accuracy was then checked by dot blot hybridization,
Conclusion: The results of this investigation indicated that the PCR method, with
suilable primer set and probe, detects the viable but non-culturable Legionella in clinical and

environmental samples.
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Introduction

Legionaliae are ubiquitcus environmental crganisms
which can infect humans, and in some cases, cause a
Iife threatening pneumonia called ‘legionairs™ disease’
or ‘portiac” tever, commonly known as legionellosis
{11 The relation of nearly 3% species and more than 60
serogroup of Legionellaceas has been described with
infections {2). Legionellae are facuhative
miracelular bacteria wich occur in different aguatic
envircnments, where they could easily profferate and
infect human beings (3). Aerosol generators, such as
water coolers which work with contaminated water,
have been reported as the most imponant source of
human infections (4). Other infection sources are

fnuman

vantilatars, mineral springs, cold/ hot water distrinuting
pipes in buldings and bath waters (5). Legionnaires’
disease was reponed in special groups such as drug
abusers, smokers, heavy drinkers and elders {6, 7).
The identification of infection sources is often
problematic due to the contamination of cinical and
environmenial samples with other micro-organisms (8)
The culture method encountered some shoncomings,
although it is still a golden standard (9) with sensitivity
of 65%-80% (10
feptenellae 15 known as the most serious difficulty, as
eported from clinical and environmental specimens
{11). The application of nucleic acid based diagnostic
method, ®ke PCR s wsed for chnical and
epdemeological investigation, but it still faces some
echnical shonmcomings which Em RS use in routine
in polymerase chain reaction (PCRH)
technique, the small fragment of target DNA  will

The wizble Bul non-culturatle

labaratories.

duphcate in a lagarithmic manner in a laboratory wbe
(12). This method should be an |deal alternative for
delecting organisms not identified by the culture
method. Different Primers and probe have been
cdesigned for legonellse detection (13). Stransberg &t
al used a cloned fragment of L. preumopiuls 35 the
target sequence (14), while Mahbobani et al. designed
wo sets of primess (13). The PCR method has been
porion of pathogens
microgrganisms. In the present investigation, suitable

optimized only for small

primer set and probe were used to test system
sansitivity for culiure negative water samples. The
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samples, which were assumed 1o be completely
negative for legionella, comtained very small numbers
of organisms or viable bul non-culturable legionelia.

Materials and Methods

Water samples weare provided by previously

- described methods (15). Briefly, the samples were first

fitered through 0.22 pm membrane fiter and the filter
residual was then resuspenced in 50 mi of the ornginal
fitrate. The concentrated samples were cuhured on
erviched buffered charcoal yeast exiract (BCYE) agar
with ferric pyrophosphate and L-cysteine (15). Glycine,
vancomycin, polymixine and cyclohexamide were
added to the medium to make it selective when tried
with environmental samples (2). After incubation (two
weeks al 37° with 5% COg), all samples were put in
culiure negative and culure positive groups, the first
group was subjected to further investigation.

One milliiter of each original sample was taken
from the 50 ml waler sample fitrate and placed in a
1.5 mi ependorf tube. DNA extraction was carried out
according to previously published methods (8). Briefly,
the samples were subjected to 3X freezing-boiling in
liquid nitrogen {5 minutes each). The cullure positive
samples were also subjected 10 DNA extraction in the
same way. The cell debris was separated and removed
by centrifugation. The samples were then centrifuged at
10.000g for 10 minutes at room lemperature. The
supemalant was faken out, and 20 pi of each tube
residug was subjected to PCR expeniments.

Bacterial DMNA was amplified by a thermocycler
utilizing two 19 mer primers; LEG 1 (5 -GTC ATG AGG
AAT CTC GCT G-3) and LEG 2 (5-CTG GCT TCT
TCC AGC TTC A-3) specfic for L. prewnophila
chromosomal DNA sequence of unknown function
{16).

The legionella cligonuclectides {LEG 1, LEG 2 and
LEG 3) were prepared as a2 solulion in ammoniunm
hydroxide and purifed with the ethanol percipiation
method, as described by the suppler. Briefly, the
suspensions containing oligonucleotides were placed
in an oven for about 30 minutes and allowed to dry,
then 200 il of pre-cocled sadium acetate 0.3M was
added 1o each sample and mixed wall and, then
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800 pl absolute ethanol was added and mixed well,
Tha solution of cligonuclectides was kept at 70°C for
anout 15 min. The samples were centrifuged at
10.000g for 10 minutes at +4°C. The supsrnatant was
remaoved by a sterile glass pasteure pipette, then the
pellet was mixed with 1ml of pre-cooled absclute
elhanol, and kept at 70°C for 15 min. They were dried
in an oven and stored at -20°C,

Thirty five cycles of amplification were done, aach
cycle compromised of denaturation for 1 min at 93°C,
annealing for 1 min at 55°C, and extensian for 1.5 min
at 74°C. this was followed by & final 7 min incubation
al 7470 to maxmized extension of the amplified
products, The PCR reagents were Gene Amp PCR
reagent kit (Perkin-Elmer Cetus, Norwalk, Connecticut,
U3A) and  waere the

used as recommended by

manufacturer. The confrols  used,  were primars
incubated with sterile and non-pyrogenic water. Gene
Amp positive control was used as supplied, and
I. prewmophila serogroup 1 positive controls were
prepared as for the experimantal samples.
Hywridization with a radiclabeled probe is the most
sentitive method to detect specific DNA sequences.
Thus, dot blots of the amplified

products  wera

prepared and  probed  with  a  specific  25-mer
radic-labeled  oligodaoxynucleotide  LEG 3, (5-GTC
CGT TAT GEGE GTA TTG ATC ACC A-3) and end
labeled with y[*P] dATP by polynuclectide Kinase. The
samples for bloting were remaoved from the reaction
whes after PCR amplification and beiled for 10 min.
Then 30 ul

membrane which was then baked under wacuum at

was  spotted onto &
AOCC for 2h, then was followed by incubaticn inoa
miahybridization outfer of 6x 55C, 5x Denhardt solution,
and 012 SDS (18). The conirols were pyrogen-free

wala

and f.pneaophifa (S1) as before.

Results

This investigation was carried out in order to test
the primer designated for L. premophila chramaosomal
DA Haosptal acquired preumaonitis are caused oy
i peeronopiideinfections,  which  was  the maost
pominent legionaelac spp. Some predispasing faclors

are involved in o infection prevalence within  differem

nitrocellulose

societies. It would be essential to monitor various
sporadic rocus of disease in the society in order 1o get
the disease under control. As complamentary to the
culture method, the PCR technique sdemed 1o work
properly. From the 32 culture negative samples
subjected to DNA amplification, L. prewmophila was
detected in 6 samples. No band was seen in most

(nearly 85%) negative samples (Fig 1}
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Fip 1. Number of positive samples by POR techuigue,

Amplification products (0.8 kb) characteristics of
those expected from L. preumaphila (Fig 2), were
15% of the culture

chtainad  from approximately

neqative samples.
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In sach positive sample, the PCR product was
corfirmed as L. prewmopiifa DNA - by hybridization
using dot blot with 2 specific cligonuclectide probe for

L. prewmophila (Fig 3)
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Fig 3 Dot blot of probed PCR products. L. prewmaphila DNA labled with
2P 1L L, prewmaphita | (eontrol), 2 L, peecmophils | (positive eontrol), 3
distilled wates, 4-% samples,

Discussion

A considerable percentage of hospial acquired
prneumonitis was caused by [. prewmophila (especially
51} as the most prevalence Legionellas in hospital
establishments (17). Some predisposing factors such
as immunity disorders are involved in incidence of
egioneliasis among vuinerable populations. In order to
ease gdisease monitoring in the society and medical
establishments, the culture method limitations should
be removed by complimentary methods. The potable
and non-potable water sources should be monitored
properly (18). Relable and rapid methods are
necessary for disease diagnosis, epidemiological
studies and alsa for preventative measures. Tha culture
method for legionella, currently assumed to be applied
as golgd standard, has good specificity bul the
sensitivity s not enough fo meet laboratory
reguirements (19). The main problem for field study of
legionalla by the culture method is the fastidious nature
of the organism which takes too much time to grow up
(1). Many researchers faced serous problems when
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growing up the organism or incculating guinea pigs by
suspected specimens. The viable but non-culturable
legionelize are the major reasons for culture negative
phenomenons in bactericlogical laboratories (11, 20)

Amgification of specific DNA sequences by the
polymerase chain reaction in association with the use
of probe has been used for detecting legionella in
environmental water samples (21). The primer set and
probe used in this study was shown o be specific for
legionella at species level (16), The number of
thermacycler cycles were reduced to 35 cycles in order
to obtain both good sensitivity and specificity from the
system (13, 14, 22). The primer system and probe
used in this study proved to have a good specificity for
L. prneunophila , therefore, different serotype of the
legionnaire's-disease bacterium would be detected by
the system in clinical and field studies (13). Athough,
the sample size in the present study were not enough
1o prove PCR sensitivity for /. pmeumophila, but
bacterial DNA was detected in approximately 15% of
the culture-negative samples. The primer set sensitivity
for L. prenmophila was reported to be nearly 35 cfu.
(10). The main message of this work is assumed for
culture negative samples which are
encountered both in clinical and environmental studies.
This problem was removed partially by using iwo
methods side by side  Different  scientists
recommended the reference laboratory to use PCR and
the culture method for legionella when working with
significant samples.
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