Journal of the Korea Academia-Industrial http://dx.doi.org/10.5762/KAIS.2011.12.8.3517
cooperation Society
Vol. 12, No. 8 pp. 3517-3522, 2011

B2 E3hA vl el PCR-REBAS o] 43 Y558 2 £
FAAAHPAu|AE ASE

AOSl RATL 2% :
28, 25T, dHNY, ofxHey
ST MMalTl PRIFEAE aaln, ‘Setolstei

Detection of Waterborne Pathogens in Public Bath Houses by
PCR-Reverse Blot Hybridization Assay (PCR-REBA)

Woon-Heung Song', Seung-Gu Choi', Byoung-Seon Yang” and Jae-Sang Lee’
'Dept.of Clinical Laboratory Science, Shinheung College
2Dept.of Clinical Pathology, Jinju Health College

*Dongarm Medical Institute

2 o oy Wy nuEd o FEBate] ogle Ayuel Uslo] o B ATAL ZEEaT
= 14 WUATAEES ISR SIeh AR 30 2 FEEATIN f2 RS A4stol
daelsiet o %nl*ﬂ“ (38 045 mo) ol elgsiel MEA WP 22l o £

2 FZ35}0] 16S IRNAGHRE #ZF O
= polymerase cham reaction-reverse blot hybrldlzatlon (PCR -REBA)& AAElg T | AEEHE wjokalHos A3
Al4tQ] Escherichia coli®} Shigella spp.7} AZE|glon, BEx &2 7|¥ el PCR-REBAS £33t A} E. coli
Shigella spp., Salmonella spp., Pseudomonas spp., Mycobacterium spp. 52| =214 WU uE0] 734 HEES
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Abstract  Contamination of public bath water by waterborne pathogens can cause disease outbreaks and
contribute to background rates of disease. The aim of this study is to determine the prevalence of waterborne
pathogens in public baths. A total of 30 water samples were collected from 30 different public baths in seoul,
Korea. Pathogens in water samples were concentrated by 0.45 pm nitrocellulose membrane filter, analyzed by
both cultivation and polymerase chain reaction-reverse blot hybridization (PCR-REBA) of partial 16S rRNA
gene. Various microorganisms including Escherichia coli and Shigella spp. were identified by microbiological
cultivation. E. coli, Shigella spp., Salmonella spp., Pseudomonas spp. and Mycobacterium spp. were identified
by PCR-REBA. Our results suggest that appropriate hygiene practice and continuous monitoring is needed for
reducing health risk associated with public bath houses.
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(Escherichia coli), -5 (Pseudomonas aeruginosa), ©|
Rt (Shigella spp.), YA L Aeft (Legionella pneumophila),
H| 28 A olo] 7 H}E|2]o} (Non-tuberculous mycobacteria,
NTM) 5] 3t} o5 fafnEeES AL 78, 5%
Y 5 e AdALR AfEe Ve S W
B AU, 5= AAe S-S sk 53] WYAA
7F ot AltellAlE AR ol2 A & 4 Qleh4]. &
3] NTMo|g} Ee]= s4A] vlo|zHtg| 2o} (Environmental
mycobacteria, EM)= o] st elote] tchag ol su]
2T =0] AllA Fa3t B Altez AE,
olof thgh At7F gol o] F XAl Qirt. ujday wlo]
I Eols BY, 54, olo2ES xFete e A
A gEiAl FF4Q FA A= (saprophyte)o|TH[5-8].
NTM2 A5, AehpE 237 FHAT pAlof &2
ste, o] Tt 2]ole] A FAe AGER 54
o] Qlal &4 B 7HAAL QlolA o] B8 o=
al

[7-9].

7R e &S] B 718 Foidtatell o
gk 710199 AE HAEA oot Bl 98
Zyar QloH10]. 35588 Wole Sttt ¢
o frefuAEe] EAE 4= Jloem, e mlAdEe] &Y
H &0 4% dgs e 7ol Sk

2 Ao A= A& AT EE8eo AR
A BAYEIE S ZEALANNNS (polymerase
chain reaction, PCR) % w3 (PCR-reverse blot
hybridization, PCR-REBA)S ©]-&3}o] X Fu|APES E
B chpet BRe] falYES ol B8 ol g

A50) glAle] $Ial7HsAS mobstaat shatt.

2. Mz A AU

21 A= i 2 o)y

B ol 20099 109 F45E 1Y 28714 A%
Al BEA] EE94g FEE HEPU] 4 He
Auso] grt BtelS ofa] AJE Wef whet zhzt
108 A3t 10]. B89 FR/= Aqpe B85yt
HAYE EFSIe] & 3032 Haeboi AR Y+ F,
4T ¥ Bykste] %3t

& AT

> i
=
02

2.2 8X49| QslojAgE stol

Z 30229 &M At Algme g H EAAY
=4 7o) AME317] 98l 0.45 im pore size (Becton
Dickinson, Franklin Lake, NJ, U.S.A)S AME3H ufo] e
& ol &3t nES A = ARA 9 Faf
wAES ksl Sla) TAIE AE S-S AFEels]
o} 3t vjolzakezlol ukHel The Aol 3%
olof  2laf ?lste] e gdTy
(decontamination step) AA|SFIL AEIHfR]Q1 L-J HXA]
(Becton Dickinson, Franklin Lake, NJ, U.S.A.)ol| &3}
o] 37TCoA wjdstgiet. 9 HES &elstr] $18l 6
T B¢ v 134 sl gRlstlTH 1.

4% WaE 9

2.3 DNA F& Y ZSA2HMHS(PCR)

el @z ol HYAu RS B
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53514 7|*Hel PCR-REBA waterborne ID® kit (M&D,
Wonju, Korea)S ARE3dlo] ZHQI5kgict. DNAS &%
Sfstol BJAESIHR) WoRS: k4] o Al g mrojzhy
oz zsigch ARZ w7 CBAZ lsn
conical tubeo]] ‘@3 phosphate buffered saline (PBS) 2 m{
= A7V & vortexE ARE-Sto] F{8EAL 4000 x gof|A]
3087 ARl 4FAS AT HARS |
m¢{ PBSE HS8-1]7|31 1.5 ml conical tubeo] &€o] 9000 x
gl 2087 YHRI3] HEAS AT ki)
AzAb &40 wEh DNAS #est SutE PCR
template® ARE-SIL A|£ARS] PCR o] whe} AJ3st
ATt (GeneAmp PCR®System2700). PCR FZAFE-L- 2%
TBE agarose gel2 7]%%-3}o] EtBr (0.5 pg/ml)E G
3}o] UV transilluminatoro| 4] HFSAMES 3215}t

2.4 SESA2HMEIES-H W EH (PCR-REBA)
al

REBAE $J3F 3% DNA: bioting ¥ A3t primerS
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HAESH W) PCRREBAS o] 83 EBas 4 & SAudne 42

ARESEe] SE31G1T) PCR S-34He-2 WAAIZ]7] fI8t
o] 20 02} denaturation solution (DS) 20408 Z3§}5}0]
oA 57 WAEkgIth WA PCR F&H4ibEy
solution (HS) 46002}
oligonucleotide probe”} F-2+%]o] Q1= membraneo] Zil
= maia] 50°Col| A 9057k T3} (hybridization) FHCh
B A3} & aspiratorZ sloto]] ¢li= PCR SZAFES A|A
3lal m]2] gjo]s-& washing solution (WS)S 1ml¥] B3
B 62°CoA] 90 rpme] ZALR FLL oA 10E7H
23] A|A3IcE HlA F conjugate dilution solution
(CDS) 1 mlo] 1 : 200022 3]43} alkaline phosphatase-
labeled streptavidin (Boehringer, Mannheim, Germany)-2-
Agsto] 25ToA 604:7T REEAI7]AL BEGHE 23]
A Ak} Z) sloto]] TBS (pH 7.5) 1méA] F-323}31 dancer
2 18X 13 vrEsit). A3yl DNAo| A% biotin
label & 517] 9]l NBT/BCIP staining solution < A}

4&s
gofo] WSS Solo] AnE MESE

hybridization 2 He &

3.1 SRELMEE (PCR)E 0|88 oIl
HEdo|YE SYEH

Az ol ZABHE TFE 5914 HRYINES &

55 4 Q=S 16S rRNA F34F 79 5 2E Al

2ol 540 A 4 9l 54 $9E Ao PR

amplification2 AA|SIATE 1 AT} 303 A|2olA 25

=2
AdEe PCR SF4=2 A7]1E T = A

M12345678 9101121341516 M17181920212223 242526272829 30

S0bp - P T T LI L L L i

[O2 1] B85-8 %41 nested PCRS ©]-83F 16S IRNA
GAR FZ AWAHAEF7]= 500bp. M, 100bpESE
£3; Lane 1-30, A
[Fig. 1] PCR amplification of 16S rRNA gene using
nested PCR from public bath house.
Product size is about 500 bp. M, 100 bp size
marker; Lane 1-30, sample number.

R HYHES HES] S8l PCR S-FAES o8
&lo] PCR-REBAS 4~35}%it}. 16S rRNA primerZ =
ZH PCR FFAHEo] 2% AT 4 QU= positive
controlof] A3E 21 g¢lsto] REBAY AF2Ql {5+
= gRlsksltk & 30 X9 AR 5 1029 AJRA
Pseudomonas  aeruginosa, E. coli, Shigella spp.,
Salmonella spp., Mycobacterium spp. 2] 4=¢14 n]Y=9)
EAE ZUT = U UuA X5 AlRlAE
gram negative, positive controlof|4] AgHE Aog Hol
A=) EA= FRlE ot kito]] 2R 4914 B

4 mdEe] EABHAE g Ao S

Marker lane ™ e —_——

Marker lane ey - -
12 34 56 7 8 9101112 1314 1516 17 1819 2021 2223 24 25 26 27 28 29 30

Positive control

Gram negative control

Gram positve control
Escherichia coli 0157:H7
Escherichia / Shigella spp.
Salmonella spp.

Klebsiella pneumoniae
Pseudomonas aeruginosa
Yetsinia enterocalitica
Enterocoecus faccalis
Listeriaspp.

Staphylococcus areus

Mycobacterium avium
Nycobacterium spp.

Caler positive control DNA

Marker lane a

[33 2] Z&8g8xy nested PCREZEAHZO| Tt
PCR-REBA.
[Fig. 2] PCR-REBA using nested PCR products amplified
from public bath house.

[# 1] PCR-REBAC] 9J3t 4914 A=
[Table 1] Identification of waterborne pathogens isolates
g
based on PCR-REBA

Number of waterborne

Species isolated pathogen (%)

E. coli/Shigella spp. 4 (13.3)
Salmonella spp. 1 (3.3)
Pseudomonas aeruginosa 3 (10.0)
Mycobacterium spp. 2 (6.6)
Total 10 (33.3) / 30
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o 284l =7 Ut
2 QoA 7 Ale) BHH §u% JuE 7]
22 Sie B4 AEst SAUL olgsto] S )
off AT HFHET T 30% ool HHAd vE
of AR AL Slsldt 548 ARE %
Pseudomonas aeruginosa= Q%Y w-stolet F2H AR
M= 29H =& Foto] A A=Y ¥ 5
A4 242l 28711 kool Gstel BUGA A

o _,__QL 71-/\]1?]]*1'0] a1 Qi3] E3E Mycobacterium
spp. = E9, shd, WX] 5 A 4
HESEL Qlon Hros g REedde® Tk
Hof Sou}, 1 So] AIDS BHE HEs el An:
Aol Al el dals Fashe dddo WAl
w4 AITOR ol ROl B SEE E
= 78 & 3ol NTMO| 292 Hodgeiato]
dsiziele] glo] E 4 qlvpal dA o FFH
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& A%, HEPA ALY S U BABEH 1

=
=
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)

o]

HE 5 agHE 7|22 3 By Eo] Wol AL
t}. 71 2= PCR-REBA H'HS PCR ZE AFET} probeS
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) Hol4el probe 0|8
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= 0]—9:6]—04 16S tRNA $-#z}o] EXH IS targetgi
3} PCR ZZAMES 0] 938} PCR-REBAH-S 22914 |
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wa gl SlulAE 430 Tt 712 <
52 oS Adste] AReE F7HIX & B4
A 719e ALgstel SOlSHT117). et vy
LAY Q1Y 2a7t @ E, g0 7}
L+ 717 wjgAIRS &she mrol ke 2ot
%SHUI*J,*%% slefal] ofelgg Z1AT ek 2
TE S7HAIZIA G Expfo] EA
o}% SevaEEe 42a) 8 g Solwr)
=8 A835}1%E 7|EE nested PCR I} PCR-REBAS ALg-
afol frafuls
spp., Mycobacterium spp. S E213}T) ESF 7| EY o
Age]o] A G T A H SRSl 2Rl

A

W52l E. coli, Shigella spp., Pseudomonas

=

&2 Aol fralndE dES dE
Wl olEslA] o welahg o ET
waterborne ID® kit (M&D, Wonju, Korea)E
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A HEst] s EAMEESE FE71HE ol
B5fo] PR B89} B840 Tk AN He
E 95 2A7E R F7PEAC] Had AoR AL
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o] o]§sl= FaT FFHALEA Kot FAE F By
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