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Surveillance of Legionella Contamination on Water Supply Systems of
Public Utilizing Facilities in Gwangju, Korea

Sun Hee Kim, Min Ji Kim, Hye-young Kee, Tae Sun Kim, Jin-jong Seo,
Eun-Sun Kim, Jong-Tae Park and Jae Keun Chung’

Health & Environment Institute of Gwangju, Gwangju, Korea

Legionella is a pathogenic bacteria associated to aquatic habit of natural and artificial environments. Clinical cases of

legionellosis have been reported in Korea but there is a lack of information about the incidence of this bacterium on

environmental sources. Thus, we investigated the contamination of Legionella on water supply systems in Gwangju,

Korea, including cooling towers, public baths, hospitals and fountains. Legionella spp. were detected from 81 samples
(16.9%) out of 480 samples collected and the major species of Legionella isolates was identified to L. pneumophila
serogroup (sg) 1 (n=33). The result of PFGE pattern analysis for L. pneumophila sg 1 isolates was discriminated into 11
pulsotypes. In dendrogram of PFGE, the clusters of isolates from cooling tower were quite different from those derived
from hot water system of public bath. Surveillance for 4 sentinel public baths showed that their water supply systems

had been contaminated with Legionella spp. and L. pneumophila sg 5 or sg 6 was the major isolate. The similarity of its

PFGE patterns was 92.3%, 96.6%, respectively. Thus, PFGE may be a useful tool in molecular epidemiology studies,

and the monitor and control for water supply systems of public utilizing facilities will be able to provide a resolution for

the reduction of Legionella infection.
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Table 1. Levels of Legionella colonization in water supply systems in Gwangju, Korea (n=480)

No. of samples

Source Sampling site With level (CFU/liter) of colonization
Analyzed Positive
<10’ >10° ~ <10 >10* ~ <10° =10°

Total 480 81 26 25 30 0
Building Cooling tower 214 40 9 13 18 -
Hospital Cooling tower 73 10 1 5 4 -

Hot tap water 67 6 4 2 - -

Hot shower water 62 6 4 2 - -
Public bath Hot tap water 40 15 5 3 7 -

Hot shower water 17 4 3 - 1 -
Fountain Shedding water 7 - - - - -
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Table 2. Surveillance for Legionella contamination in water supply systems of 4 sentinel public baths (A-D) in Gwangju, Korea
No. of sampling times No. of Legionella isolates
Source Sampling site Analyzed Positive Total L. pneumophila Non-L. pne_umophila
1 5 6  Others species
A Cold tap water 9 6 6 1 3 2
Hot tap water 9 8 8 2 5 1
Faucet 9 9 10 3 3 1 3
Cold shower water 9 5 5 5
Hot shower water 9 5 5 5
Shower head 9 7 7 7
B Cold tap water 9 2 2 1 1
Hot tap water 9 9 14 4 7 3
Faucet 9 5 6 2 1
Cold shower water 9 1 1 1
Hot shower water 9 1 1 1
Shower head 9 3 3 2 1
C Cold tap water 9 5 6 1 1 2 1 1
Hot tap water 9 9 14 3 3 4 4
Faucet 9 7 9 3
Cold shower water 9 -
Hot shower water 9 1 1 1
Shower head 9 2 2 1 1
D Cold tap water 9 2 2 2
Hot tap water 9 6 9 5 2 2
Faucet 9 3 3 1 1 1
Cold shower water 9 7 8 6 1 1
Hot shower water 9 5 5 3 2
Shower head 9 5 5 3 2
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Table 3. Serologic identification of the serogroups of Legionella spp. isolates from water supply systems in Gangju, Korea

L. pneumophila Non-L. pneumophila

Source Sampling site Total .
1 5 6 Others spectes
Total 81 33 8 7 13 20
Building Cooling tower 41 18 1 2 7 13
Hospital Cooling tower 9 4 1 - 4 -
Hot tap water 6 1 1 1 1 2
Hot shower water 6 2 - 2 - 2
Public bath Hot tap water 15 6 4 2 - 3
Hot shower water 4 2 1 - 1 -
ol HANAG. LFAMANE WY L TEHGY UK (Table ),
& 31004 AEol FAEe] o] T 1671 (51.6%)°

ME 10° CFUA mjito = HEFQen, HuadEdds
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=2lE Xxedetre 58 3 238 =%

Z}zke] Al el A
rRNA (386 bp)£} mip -4} (630 bp)
T 7 RS B
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AP HS AT A} sg 10] 33FE A S L, sg
5¢F 62 27 85, 7R UErg o, vmA] dd 3
thafA = lskA] Hat3ATt (Table 3).

FE TH5EAME B F 13209 45 F
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species@ 1=l om, Y =A] 11752] L. pneumophila
of disiA HIAE A7 sg 62 367, sg 55 34T L
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Al Aol wkgo] dojubA] eghrt mE 27140 F
E Al (A, By L. pneumophila sg 6, THE 23 (C, D)< L.
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w29 g At 815+ 16S
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Zk31 Q)= L. pneumophila 615}

N
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oW

2007147 20081 7] FFAI
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Dice (Opt: 1.50%) (Tol 1.5~1.5%) (H>0.0% S>0.0%) [0.0~98.3%]

PESES PFGE-SAl
3 2 2
T wl | W LI | cueos11 Hottap water / Public bath Jul-2008
| N LI || euteosss  Hottap water/ Public bath Sep-2008
[ L L LI I cuteos32  Hottap water / Public bath Aug-2008
- [l | )N | cueosss  Hot shower water/ Publicbath  Sep-2008
64.9_ ' “” I l" '” I I GJLED8-15 Hot tap water / Public bath Jul-2008
= | | Il ||| cieor44  Coolingtower/Buiding Aug-2007

& 8
96
A
94.8
B
|
o 1L N GJLEO7-45  Cooling tower / Building Aug-2007
o % [l W] Il  cueor-46  cCooling tower Buiding Aug-2007
Il W] |  cueor-48  Cooling tower/ Hospital Aug-2007
@ - (N R GJLE0835  Cooling tower / Building Sep-2008
I F LI LI cueor4s  cooling tower / Buiding Sep-2007
4100‘ . ' " ' ”"' | GJLEO8-07 Cooling tower / Hospital Jul-2008
9] B F L) M| cueosat  Hotshowerwater/ Publicbath  Sep-2008
0 | W) Bl | oueor07  coolingtower/ Hospita Jun-2007
. = | B) I | ueoste  Cooling tower/ Buiding Jul-2008
218 | 848 | B0 I | oueor2s  coolingtower/ Buiding Jul-2007
i | #) MW | oueor41  cooling tower/ Buiding Aug-2007
] . [ 1]} GJLEO7-31  Cooling tower / Hospital Jul-2007
. bl S I I 1] GJLE0B20  Hot tap water / Hospital Aug-2008
" Fb o NI GJLE0B21  Hot shower water / Hospital Aug-2008
[ BINI|  eueor-08  Hottap water / Pubiic bath Jun-2007
|
" " ' I I I GJLED8-31 Hot tap water / Public bath Aug-2008
-~ ' | I || GuLeo709  cooling tower / Building Jun-2007
522 E WIMEIN D |] cueo7-13  Cooling tower / Buiding Jul-2007
RIIN] [] oueor-11 cooling tower/ Buiiing Jul-2007
J
922 Bl |l cueor-30  cooling tower / Hospital Jul-2007
BN || soeor3s  cooling tower / Buiding Aug-2007
BIIMINT [| cuteor4s  cooling tower / Buiiding Aug-2007
809 0 BN |] cuteos17  cooling tower / Buiding Jul-2008
BIIMN)Il coeos18  Cooling tower / Buitding Jul-2008
K100 M NI || eseos22  cooling tower / Building Aug-2008
92.9 " ”"IIII “l GJLEO8-34 Cooling tower / Building Sep-2008
' II " ” || GJLE08-29 Cooling tower / Building Aug-2008

Figure 1. Clustering of L. pneumophila sg 1 isolates by PFGE pattern. Dendrogram corresponding to PFGE electrophoretic patterns in
accordance with UPGMA clusting on a matrix based on the Dice coefficient.
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Figure 2. Analysis of PFGE of L. pneumophila sg 5 (A) and L. pneumophila sg 6 (B) isolates derived from 2 sentinel public baths,

respectively.
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