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In order to prevent and control Legionellosis outbreaks,
we determined level of contamination with Legionellae and
the effects on Legionella spp. of the cooling towers in Seoul
City. This study was carried out to compare the Legionella
spp. for 68 samples of cooling tower by conventional culture
method with there samples by Multiplex PCR(polymerase
chain reaction) from July to August in 2002. Also it was
analyzed the distribution of Legionella subtypes, and
evaluated molecular typing methods discrimination function
and feasibility, using a arbitrarily primed(Ap)-PCR with M13
reverse primer.

The detection positive rate of Legionella spp. was
22(32.3%) by conventional culture method and 33(48.5%) by
multiplex PCR method of 68 samples. Multiplex PCR
amplification showed 100% of positivity for 22 samples.

Out of 22 Legionella isolates, 19 were identified as Leg-
jonella pneumophilla serogroup | and 3 as Legionella pneu-
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mophilla IV. Molecular analysis of 30 Legionella pneu- mo-
philla serogroup | showed 5 subtypes (la in isolates 17, Ib, 2;
lc, 7, 1,2 ; T, 2) and Legionella pneumophilla IV sho-
wed(Vl in isolates 2

V, 1) by Ap-PCR. Most of the effectives except turbidity
seemed not to be significant with Legionella species
isolation and it was significant to do not disinfect in mul-
tiplex PCR result.

This results suggest that PCR method could be con-
tributed to detection of Legionella spp. Also it showed that
the Ap-PCR method could be used as a rapid and repro-
ducible tool in tracking legionellosis outbreak.

Key Words : Legionella pneumophilla; Cooling tower; legio-

nellosis;  Conventional  culture;  Serogroup;
multiplex PCR; The effectives; Ap-PCR
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25.00%(4/16)0l14 AEEP o, Hee
= 1,000-9,999 CFU/mlS} 10,000 CFU/ml
ool Zkzt 12.5%(2/16) HEHUCE
o|sle] thF Mzl o] Z-9-olk= F 25.00%
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Table 1. Incidence of Legionella spp. isolated from 68 Cooling towers in Seoul.

) No. of Distribution of positive for Colony count (CFU/ml)
Cooling tower -
samples NG 10-99 100-999  1.000-9,999 > 10,000

office 15 13 - 1 - 1

small market 11 3 - 1 5
12 hrs operation factory 5 4 - - 1 -
Theatre 1 1 - - - -
sub total 32 21 - 2 6 3
Big Hotel 11 10 - - 1 -
. Hospital 16 12 - 2 2
24hrs operation Department store 9 3 - 2 3 1
sub total 36 25 - 2 6 3

* : No Growth

HIZ(BCYE)ollA] wlijokd A ezl
el(morphology) = LHEFdh Zloltk

oJnkA el 50| AJFlerA A o] A4
= AR e dehte] PES 91k Al
ESRgEs :,_aLo:uﬂ S AAs Ax}, 72k
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Fig 2. Light micrographs of Gram stained Legionella pneumophila :(A) and E. coli(B).
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Table 2. Biological and biochemical properties of Legionella strain isclated from the water of cooling tower in Seoul.

Characteristics BCYE- & BAP Gram stain
Isolated no.

Oxidase

Catalase Urease Indole

Standard strain
(ATCC#33155, SG/3)
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Fig 3. Scanning electron micrograph of Legionella preumophila
(ATCC 33155 S/G 3
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logy)H=2 07 Azdnde AAlst
o] sl om, EF e+ flage-
a7} §1= w501t Figure 3). o]u] A}
§3F ¥+ Legionella pneumophila
ATCC 33155(S/G 3), ATCC 278532 11
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Hollx] 247} ek o} ALESISIT:

2. 37 = Ay

6870S] A& vl S olloje]
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Table 3. Comparison of Legionella spp detected by conventional culture and multi-PCR methods from water samples

of 68 cooling towers.

No. of Total positivity (%)

Legionellae, Sero-Group

Cooling tower szli\lrr?;;gs Conventional multiplex I
- culture PCR Group GroupV1

office 15 2 (13.33) 4(26.67) 1 1
small market 11 8 (72.73) 9(81.82) 8 -

12 hrs operation factory 5 1 (20.00) 2(40.00) 1
Theatre 1 - - - -
sub total 32 11 (34.38) 15 (46.88) 10 1

Hotel 11 1(9.09) 3(27.27) 1

. Hospital 16 4(25.00) 8(50.00) 4
24 hrs operation Department store 9 6(66.67) 177.78) 4 2
sub total 36 11(30.56) 18(50.00) 10 1
Total 68 22 (32.35) 33(48.53) 19 3

3. @39 BA(Sero typing) A3 Aol 25.00%@/16)o0 kol o] 77 F¥w RIS BEI)ES

F 687 Wz AR HFEA
oA A B2 22532.35%) 7 &
glElo] o] wE HHede} 75
£ A8 A3 Bl F55 Legionella
Serogroup I ©] 86.4%(19/22), Serogroup VI
7F 13.6%(322) % AEH, Legionella
serogroup 1 Q1 Legionella pneumophil7} Tl
U2 Akl AT Table 3).

4, ko Conventional — culture)
2 Multiplex PCR #4143},

AA| 74 Pt 683 = g et
o] Ak uijokyl 318 32.35%(22/68)0]H,
PCR A} oz HEd 32
48.53%(33/68)131tt. ©] T AFFAQl A
9 uhifjoke- 1333%(2/15), PCR A}
R0l 3L 26.67%(4/15)A 0 AR
A7R= 712.73%(8/11) 01 drkajofo] &
SO PCR A} oo Rt 3
81.82%(9/11)0130tk FdolAE Lnhil
ollA 20.00%(1/5)2] S HAOH,
PCR ZA3R= 40.00%(2/5)019.01), =]
A= Qukafoks} pcR A3} B 4
vt} E3 Sl F 113
9.09%(1/11)°l1 A @ dlelro] nh
oi]  HEW WhH PR Aik=
27.27%3/11)eA o UeRsith H

o\ o

_

rlo

A 7A%¥9la, PCR A o<
50.00%(8/16)°11ck o)2lo] Wakd
HhleF A3}l 66.67%(6/9)0l1A 3
ERd Wb PCR WES- A3} oHdQl
77.78%(7/9) .2 ZAFE| Tk
W7 e ARRE kel wE
Legionella 2] 32| A= Anhiler A
I} 12417 7Re73} 24717 7K 242,
16.18%( 22}, 11/32, 11/36)1A] Legionella
o] EejEglom, pCR AiolrE 12
AIZE 7RE 22.06%(15/32)2F 24A417F 7}
T 26.47%(18/36) 1A FINES-S LEL
AT Table 3). T3t 2#] dghto] 2
575 2278204 ] PCR A= B
T BYloH T 113 PCR A
7 A] Fdollont, dnhieelxE
23S eI 3, iR e delr
H2lE 98l AM-E multi-PCR WS ©]
45+ A3} Legionella pneumophila(mip-X,
mip-Y)$} Legionella species(SR-1, 5R-2)°]
77} 383bp 8} 118bpolld 247} SEAME

2 2

©

sy MO Tlo sy
flo £

5. Ap—PCR 4] Az},

1) Ap-PCR &4 24

Multiplex PCReIA] &3 WHe-& vHeRd
BFE o 43 Ap-PCRO]| 23
& BXoM T, Ib, Ie, I, I, IV, V&

-

¢

O-

Welsh 5] st L 75He Q18
(Welsh 5, 1990, 354 5 1998; ©]3]174

5 20003k, FARE FY A
Aol Sl el Hist 7o) of4]
g=15o] A o
T8 AU o]
Ao7 Aol = ASE Fi(la-l)
3151, ool e A Aol 8l
= T HI-V)E 2318t Legionella
pneumophila serogroup 1 9] 305 A
1% 177, b8 27, 108 77 1% 2
109 25 5 5709] oFg e EH3]
11, Legionella serogroup VIS 3575 VY
o 2%, V17 A IS ek
% CHFigure 5, Table 4).

Ap-PCR pattern< DNA fragment®] <~
g A71957%e Sl wel 400~
3000bp AtoleflA] 371~ 11 7] A3 band
£ Z7] HERSITE ©] band 9] w4
Hr} golgtal AdHE ] Sls]
Molecular analysis system (BiolD Version
99 software, BIO-PROFIL",USA)S ©]&-
atof ettt (Figure 6-7)
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Fig 4. Gel electrophoresis patterns of Legionella spp. by Multiplex PCR (1.5%
agarose gel electrophoresis showing 2 amplified products of mip of Legionela
pneumophila of 383 bp and Legionella spacies 118 bp, respectively).
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Fig 5. Gel electrophoresis patterns of Legionelia spp. by Ap-PCR (1.5% agarose gel
electrophoresis showing 4 ~11 amplified products of M13 reverse primer
between 400 bp~3000 bp).

(agents)zollX B=l A5 124131
=]
o

1.02 + 220, 0.69 + 1.87% EAHCE &
o3k AJo)E K O (p<0.05), TEIFEE
A 12A13F 7FE T3} 24417F 7RE ol
A Z¥2F0.10 £2.14, 0.06 + 22002 27
How fogt AolE HERATHp<
0.05) (Table 5).

2 HiZIEH EA 91 A|AH

1o =

(Table 6). &9 A7l A 25%
(17/68), 9366.2%(45/68), 14T 8.8%
(6/68) 24 L ERT)0] FHE o] FaL
A om, AnheF Ante}l pCRAZ A
77} 45.5%(14/68), 30.8% (21/68)2] 4
5 e igloH, Waste] 94
of w2 Aol= Unhek Axjel pCR 4
I 25 BAAOE folekA] Asit)

371850 e mE Aow Wzt
T =3 shell ke 3717 ¢
Ao olgdsk= el thaF3(Cou-
nter flow type; Figure 8)< 4571(66.2%),
Y74 &3 WA E01ee 37
7F 90 "= wakks FEHd Auwd
(Cross flow type: Figure 9)<= 2371(33.8%)
2, ke Ao}l peRAT A 27}
20.5%(14/68), 30.8%(21/68)2] FAE-S 1}
Bl Qllom, 27) kel whE Ajo]
T A frestA] stk GdE A
A A Feln FL3 P v
BRI AL

2180 WS e dHE A
YBR= 3L 76.4%(52/68), §oi3e] Eh=
352 23.5%(16/68) 0= FERE O, Wt
wjeF Axfel pCRAZONM 22 25%
(17/68), 39.7%(27/68)°] FJE-S FER]
I Aglew, #e Yol e lol=
FrolskA] eskek

W20 At nlAA] ek 3
& 44.1%(30/68), AAIBHE 3+ 55.9%
(38/68) 0% UERtom, AES n]AA]
Sh= 73 UWhileF Aol PCRE o
A ZFZE 16.1%(11/68), 27.9%(19/68)2] Sk



Table 4. Detection of Legionella spp. isolated from the water samples of cooling tower in Seoul by sero-grouping and Ap-PCR

rdo

o)A

methods.
S Ap-PCR
Isolate no. Area of isolation Serogroup Molecular type

1 Daeho plaza L. pneumophila SG 1 la
2 Poongsung Elec, L. pneumophila SG' 1 la
3 Kangnam Center L. pneumophila G 6 \
4 H Hospital (Seo) L. pneumophila SG' 1 Ic
5 HY  dongmoon L. pneumophila SG 1 Ie
6 H hospital (bon) L. pneumophila G 6 \
7 Shin Se (food)) L. pneumophila SG' 1 Ie
8 Kangnam hospital L. pneumophila SG 1 Ib
9 lilsan  Dep, #1 L. pneumophila SG' 1 la
10 lilsan Dep #3 L. pneumophila SG 1 Ic
11 Kyoung Dep, #1 L. pneumophila SG 1 la
12 Kyoung Dep, #2 L. pneumophila SG' 6 v
13 Kyoung Deo, #3 L. pneumophila SG 1 la
14 Min J hospital L. pneumophila SG 1 il
15 Sam hospital L. pneumophila SG 1 I
16 Hae plaza L. pneumophila SG 1 m
17 Shi town L. pneumophila SG 1 la
18 Victor Hotel L. pneumophila SG 1 la
19 Acade house L. pneumophila SG 1 la
20 Meo tower L. pneumophila SG 1 I
21 Bumse BLD L. pneumophila SG' 1 la
22 Lo Dep, L. pneumophila SG™ 1 Ib
23 Miji plaza No Growth in BCYE-a la
24 CMC Institute No Growth in BCYE-a la
25 Hankook Cap, No Growth in BCYE-a la
26 HY Lib #2 No Growth in BCYE-a la
27 Kang hospital #1 No Growth in BCYE-a Ic
28 Walker (duty free) No Growth in BCYE-a la
29 Dong hospital No Growth in BCYE-a Ia
30 IL san Lo #2 No Growth in BCYE-a Ic
31 Hy guri hospital No Growth in BCYE-a Ic
32 Kyoung hospital #1 No Growth in BCYE-a la
33 Kyoung hospital #2 No Growth in BCYE-a la

e HE L 21glem, whe] Fe]
T2 Aol Ak el EA14
o2 FOT AolE HolA| of b = dlE
PCR AelM= frof3t 2JolE Rl

(p<0.05)

x| @ dlehr o] AnkafolArA ZelA
o] oFIES vER Aue} uld AR
o] eAEH HlmeA] FAXCE fol%t
o5 Bl A= G Table 7).

F3h PCRAT A IS 1l AR
2 7 @ 9dolxjol A
7t AL fofd AolE HeloH
(p<0.05), YA AAApl|M = 28t
A2 HolA| ektthTable 8).

T AvelA

oo

=
A=
=

V=

ox =

S

(34.38%) = 7}

3 592 4

An

[¢}

o
5

At
TR I 29X} H
A2 A 683 FellAE 300-
500 EU/mI®] 233433.82%) I &5
ok 12AI7E 7FEl ARFARL 749 300-
500 EU/mIo] A 153 F 63540%) 1A
AEHSOH, AR A7 100-500
EUmI®] 63454.54%), 3742 53¢
<100, 300-500 EU/ml ©] 2z}

(40.00%), =72 100-300 EU/ml ©] 3l
oM AZEITE 12417 7HE Tl
300-500 EUmI®] A 323 F 1
& WSk 2413 ThET

AR 113 F 43

LS

300-500 EU/ml(36.36%)°] 7F3
A AEEoH
3437.50%) 1149 100-300 EU/ml®], M3Fd
AA 93 T B nRPIHE 43¢
(44.44%) 9114 300-500 EU/ml®] 713 Ho]
HEESI (Table 9).

AR <
AR Y At A7ellA 9] 71ekg
0] 409.53 + 2.18 0. F 12A17F 7FE |
A 7V A Ugkem, UARE 7hs T
= oXE SRS 718 90331 + 4.038.
3 Z 7R A Uil 2ARE 7ks T
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Fig 6. AP-PCR pattern of Auto-detection analysis system. (Bio1D Version 99 softwere,
BIO-PROFIL",USA). lane 1, 100bp ladder Plus (MBI, USA) ; lane 2, Isolate no.t;
lane 3, Isolate no.2; lane 4, Isolate no.3; lane 5, Isolate no4; lane 6, Isolate no.5;
lane 7, Isolate no.6; lane 8, Isdlate no.7; lane 9, Isolate no.8 lane 10, Isolate
no; lane 11, Isolate nc.1G; lane 12, Isolate no.11; lane 13, Isolate no.12; lane
14, Isolate na.13; lane 15, Isclate no.12; lane 16, Isolate no.13; lane 17, Isolate
no.16; lane 18, Isolate no.17; lane 19, Isolate no.18; lane 20, Isolate no.19

AEEA FLitel FAASE fojst ok AeEalEwEst @ AjARke] &
21017k Q= Aoz YeERdthp<0.05) @S AR Ay ARAAEE(=
(Table 10) 0.41), T2)(r=0.39), Ere(r=0.28)o14] k<]

LERH ©H(p<0.05), pH, pb, Fe
o] Af FAXORE oA okt

(Table 11).

2

V. 1

Azt HE 9 A
TR, AAZ HE 7S A
AL B2ke] FHoN Eo] B
Z31= JolthzAtE 5, 1997). W7
FRFE| Ak vjebEe] o3t Aul
JE0] 32.3%(22/68)017, 1 F<F =

2 rlo
"

=2 0% il oY o

Ao okl AREEA S
1986; 53t 5 1988; ©H7] 5 1999)%

o] 20%01H|¢] 7% &l vlsl =, 9=
9] A+ Akzo] Wt skBarbaree &, 1987)
] 40%°] BlakH B Ho|qirt.

= ZAPIA Bl oHEC] w5 7
1 891 59 sk, dx ekt
5 218 A9 s Az
7107 Folohz A Wizl kA <
FlolEle] iR FEw W] Eeky
Z0E& frAskaL itk webA] <

A% Anolol A3

rflo %9

%:]6‘ o=

Table 5. Characteristics of water samples obtained after the operation of cooling tower for 12 and 24 hrs: Turbidity, pH, residual

chlorine and heavy metals.

factors Turbidity (NTU) PH
Cooling tower N GM GSD" Na GM GSD
12 hrs operation 32 1.02 2.20 32 8.24 1.04
24 hrs operation 36 0.69 1.87 36 8.36 1.03
Total 68 0.92 2.07 68 8.30 1.03
factors Cl Pb Cu Fe
Cooling - tower N GM GSD° N GM GSD N GM  GSD" N' GM  GSD’
12 hrs Op 27 004 235 31 0.03 235 32 0.10% 214 21 0.02 220
24 hrs Op 30 0.04 426 27 0.03 210 32 006 2.20 22 0.02 201
Total 57 004 332 58 0.03 202 64 0.08 227 43 0.02  2.08

a : Number of sampling
b : Geometric standard deviation
* 1 p<0.05 compared with 24 hrs operating system by t-test
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Fig 7. Dendogram of configuration lane of (A) and (B) by Ap-PCR.Bio1D Version 9

softwere, BIO-PROFIL®,USA).

— yateriniet
air inlet
r outlet

Fig 8. Counter flow type of Cooling tower

~ water outlet

Fig9. Cross flow type of Cooling tower
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Table 6. Comparison of Legionella spp detected by characteristics of the cooling tower system

Method N conventional culture method multiplex PCR method
Cooling Tower positive negative P-value positive negative P-value
rectangular 17 (25.0) 6 (8.8) 11 (16.1) 10 (14.7) 7 (10.2)
Type round 45(662) 14205 31 (455 095 21 (308) 24(352) 051
connect 6 (83) 2 (29) 4 (58) 209 468
. counter-flow 45 (662) 14 (205) 31 (45.5) 21 (308) 24 (352)
AirFlow s flow 23338 8 (L) 15220 P nanny 1y
open 45(662) 14 205) 31 (455) 2 (308) 24 (352)
Thermal type  (joced B(BY 8L 15220 P a1 1y 90
self (64 17(250) 35 (514) 27 (397) 25 (367)
Manage-ment oo vice 165 503 ugey 0 688 10047 O3
o non- excaution 30 (441) 11 (161) 19 (27.9) 19279 11 (16.1)
Disinfection & cution %59 el 27030 " 14es) wesy 00
():%

Table 7. Comparison of conventional culture with the influenced on Legionellae postivity by the effectives from  water samples of
63 cooling towers.

Site Conventional culture method
office small factory Hotel Hospital ~ Department ~ Theatre P-value
market store
Effectives 2(13.3) 8(72.7) 1(20.0) 19.1) 4(25.0) 6(66.7)

turbidity 0.86 1.34 0.65 1.44 0.66 0.56 - 0.095
pH 8.11 8.23 8.15 7.56 8.29 8.40 - 0.338
Ch 0.02 0.02 0.02 0.02 0.03 0.02 - 0.760

Pb 0.02 0.03 0.02 0.03 0.01 0.02 - 0.434

Cu 0.20 0.14 0.04 0.11 0.07 0.05 - 0.150

Fe 0.02 0.03 0.10 0.05 0.03 0.02 - 0.573
endotoxin 1136.3 411.8 366.0 801.5 371.8 3315 - 0.522

Table 8. Comparison of Multiplex PCR method with the influenced on Legionellae positivity by the effectives from water samples of
68 cooling towers.

Multiplex PCR  method

Site
office small factory Hotel Hospital ~ Department ~ Theatre Poval
market store e
Effectives 4267 981.8)  240.0)  3273)  8(00)  7(778)
turbidity 0.73 1.48 0.46 0.75 0.67 0.57 - 0.006
pH 8.26 8.26 8.25 7.99 831 8.38 - 0.601
Cl 0.02 0.03 0.03 0.04 0.02 0.02 - 0.814
Pb 0.02 0.03 0.07 0.03 0.02 0.03 - 0.720
Cu 0.13 0.14 0.10 0.10 0.06 0.04 - 0.059
Fe 0.02 0.03 0.02 0.03 0.02 0.02 - 0.849

endotoxin 433.49 392.11 37097 625.93 306.55 345.89 - 0.885
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Table 9. Comparison of endotoxin detected from water samples cbtained after the operation of cooling towers for 12 and 24 hrs.

. No.of Concentration of Endotoxine (EU/ml)
Cooling tower ’
sample (100 100300 300-500 500700 700900 900-1100 1100-1300 1300-1500 1500-1700  >1700
noffice 15 3 1 6 1 | - - - | 2
12 hrs small market 11 1 3 3 1 1 - 2 - - -
ation factory 5 2 - 2 - 1 - -
OPEIAHON i eatre 1 - 1 - -
sub- total 32 6 5 11 2 3 2 | 2
Hotel 11 - 1 4 1 2 - 1 2
Hospital 16 2 6 4 1 2 - 1
24 hrg Department 9 - 2 4 1 - 1
operation
store
sub- total 36 2 9 12 3 4 1 - 1 1 2

Table 10. Comparison of endotoxin detected from various sampling sites.

unit : Eu/ml
cooling tower sampling site N GM GSD P-value
office 15 352.67 3.98
small market 11 409.53 2.18
12 hrs operation  factory 5 190.17 4.16 0.6929
theatre 1 265.10 265.10
sub total 32 334.20 3.25
hotel’ 11 903.31 4.03
. hospital 16 299.30 2.17
24 hrs operation department store 9 455.36 1.82 0.0237
sub total 36 465.87 2.88
Table 11. Correlation matrix of selected to the effectives.
endotoxin Cl, Tubidity pH pb Cu Fe
endotoxin 1.00 041° 0.8 0.01 -0.01 0.39° 0.00
Cl 1.00 0.37 -0.00 0.18 0.07 0.05
Tubidity 1.00 -0.06 0.07 0.23 0.17
pH 1.00 -0.04 -0.06 -0.15
pb 1.00 -0.20 0.32,
Cu 1.00 0.48
Fe 1.00

S Y FEES HHE Ao Alehe S ¥ Al dRedlets AABHA] S8l oL: oxidase ! catalase

AR dAdiete] =7 o) Ay oAldk 4= Q)AL oxidase X catalase A)E ] 319] %‘”‘é, ureaseﬂ indole AJ&oA=
off W g &e] dlo] ohdrt AlEE oM S YERH, ureaseoﬂ s B SAS UE A S S

oA, P e debre] kel Asks  Uehl 7)Estr, AR 75 hippurate ﬂ iy é»}ﬂ AAstaL AAHIE
2] /9740 2= buffered charcoal yeast agar & 7]‘7‘ﬂ—°HO}U% o 4 %L}”O] B 5 1989).
59 cystine?} H(Fe)s}3HE ol 23l 7 -lactamasE AVFeC(HX 2t HAAY, e o] Al MFEAT} s

245 9 wiR|(BCYE)SMRte] S52Jo]  1994; Chemical Microbiology procedure 1, oJ27F4] JE4] AJ4do] th27] wliT
Qt %;gf_} :T/HO 7k moq ] ] Handbook, 1995). 2 o:‘[:qu]/qL—‘ N@N Oﬂ om}x% /Kg:g]_tﬂ—ﬂ /\]ﬁ?}j ﬂﬂ.‘

SR B2 HASHHA] FollM= o374 hippuratedls 3} B-lactamaset=  (genus) S (species) 2] S 5A
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2 o] Aol o5t EAJo=
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Aglera] B3] Sa) glx| el
T Al #F dHTe ist
AR olgstel, I
A FH(EA7] 5, 1999).
Aol SEEE 227(32.35%)
o ezt tfdow d3¥Y 4
Y= Legionella  Serogroup 1 ©] 86.4%
(19/22), Serogroup VI7} 13.6%(3/22)= 7
Z5]0], Legionella serogroup 191 Legio-

r2 M oo

e
E
;5
r

nella pneumophil7} TS XFA|8}aL Q)
%o, ol=group I 9] 77.3%3} group VI
O] 182%(A A 5, 1998) 8} wlset A}
8} 87.4%(2H4171 5, 1999) ¢k YA|3H= 7
o vept, vt A e det
X A Legionella serogroup 12
HIE7) =& 2107 Al Eofzit) A4
oMl A9 85790%E L Pre-
umophila”} ¥R1o]e}al Hir¥ 3l glom,
1% 657 70%% L. Pneumophila sero-
group [o]] &J5h, glA] @ dllehto- Ao
415 (sero-group) 2 60714 o] dH
7ol ZRIF 1 glar, Y HYell= of
2] o}&(subtype)©] 1™ 53] L. Pne-
umophila serogroup 1°1= 2% 507<]
olgo] EAsto] g o] A AR FH
ox delA glont gx i) H
&zl w2t wWZi= monoclonal anti-
body HESFdo] th=A vyehd & it
(AU 5, 1998). %3 L. Preumophila
serogroup 1 ©19]2] FH-¢] o}l o
S+ monoclonal antibody s 2 S %]
ottt TeEE gredeks 39
AgtzAtellA] e o) P e
2k ExlolA HElE o Afld) AE
BRIsE] el B Rk ®
T B, g edehte] ZeaAL
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