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Indoor and Outdoor Distribution of Legionella spp and
Microbes on Cooling Towers Water of Central Air
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ANFrIed S dodle 2HEZL SO, NOy, ¥4, WA T o8 F757F 3z, olRE gjd d+F
e AE 47 AYPHm oy, TFNAH AIS deodle dx el ¥ (Legionella spp), AT
(Bacteria), A (Fungus) Tl A3l AWE712d FAAM o d7E Folry] ofe¢ AdAld

o3 TEIVAH BEE dodle FNFY uAE F dAedEFe] AL AWFUAM gFL A
< 1976 B F AAduiYolFo d Z oA AHE vlx AFTAH F3odA AGHAFFTAAl Vel
2217 $AF 3493(15%)°) AFES Aoz #HE 7HAA SR 20 (Fraser, 1980), McDade 5] oA
o YA#E EE W m(McDade, 1977), Brenner §°] A& 22 ©]& Legionella pneumophilagtil %™
3l tH(Winn, 1988). & o] A& AFFAH, X 2z%F(Legionnaires’ Disease)oleti =7 A
23l ot

= B8 AA ZFoA g AR dxedaFe] Aady o mase of JEL
o] A#g duratr] g XFE HEdgen, AARAZIT(WHO = 1989d 119 Allul ERA A
A dxeda 38 do dRedzgFo dsta dudde thate Yotz FESH.

v FTIRE L qFHEC FYHTH WAl B =HdA gxedegTy gl
2 & e B4l F43) B Legionella Fol AT /M50l U ST g 4Aolg. ol B
AFdME F4HETY YA YAgFoM dx e EXEAN JFUAAH, 2%, &)
2 ul A & (Bacteria, Fungus, Caliform, 7|6t &7 3% vjA &)zt a4 AW - 9 37159 =R
odad 2 uAEe BEX EALS AAFoEN FF NI ErIZAAY FAZFES AL
B 2 nAEE & FEoz A=Y 7ZAEE ATz dd,
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2 dFe aA F¢ A5 WAL YRgs F 19 472 dAed8dd 9F3d4 2 38
7l e deslE HAEY EESAH H4EH AT Hduiel F71d F dALESE £ 53]
g vAdEd BX 2 AH8E 24 A8E AABTh 194 d7E 20019 6¥5H 9¢
A g R A7IEd FEAFA LS Z2E 39, AATA, B, ded, J3E, qyecdy,
132%¢ ddez W7 7heAle AF faded IagrE AHs AYoz Argagen, 284
AFE 1294 AFoM dxedetde] &8 FAATA PTAEY e 102E HF8d 7L
&4 71(Air Sampler MAS 100(Cat No. 109090.0001, MERK, Germany)& °|43td A &EE& T
o, old, A Mg 2HAAE YU7IE HER e AU 109 o AFRI 29 e B
2 AAystgoen, A9 Mg ZHAAE Y4Y FEE 10Xz E¥std 2 28799 F4HAA
A &

o b
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Legionella 79 <u|SAEAYE FAE Y4EF 14 F I 3471(Advantec.co. Nippon)E ©]43
F2(0.45m)0) EHAH F& B2 ¥ 43X FA FF P ESF 0medl FHAAG A d=t
Fo wte 98 50CAA 308 EXNYSF FF L-cystein, soluble ferric(Fe™') pyrophosphate’} ¥ 3
HBCYEa#) 2| (buffered charcol yeast extract a-ketoglutarate) Hi& o] jA|olA 37 (polymyxin,
cyclohexamide, vancomycin) @ glycine =X 83 FA(anisomycin) € H7}F WA (GVPC)d A
239t AES v 27 FAEDT 25~50% CO7t FYEE 35T W F7olA 3~743 mjtsl
Aok Bacteria AYe A4 1E 109 ~10°4 2145t Plate Count Agar (Difco)jA& $&F 35T
oA 48 hr W¥FE FE At} Fungus B2 Sabouraund dextrose agar(Difco)dl A4 1méE 10v)~
10°0) S48t HEF 2CAA 5~79 MLF® F F48 Atk Staphlococcus aureusDE-E Trypic
Soy broth(10% NaCl#7F 0médl ZHF10meE 35CAA 2hr STAZNFE STIT-E Mannitol Salt
Agar (Difco)l BEFF 3BCoA 24hr T WFARACh Coliforme A5 1S 109 ~100 &4}
Desoxycholate agar (Difco)& #oF 3HTAAM 24 hr ¥%E F4+& Ao Pseudomonas aeruginosa
488 otAu5ZA(Difco)ulAl I0més] BF10m-E 35CAA 24hr i YFE M FZ(365nm)E © &3}
=AYBE gex FRF2 S5TE 8T o) EE HEEFITAAEHEQ00.71H4A) R JEF
AR F o FE AN, 200004 o3 YN

@ AsietHA € EHEFH FAHAA HJA

Legionelladt A e BCYE agarel A% AFE I3 ¥43% Gram Negative bacillus&
dissecting microscope® ##3t  ‘cut-glass’ B9 YA S MYste AulAY cystein©]
2 E BCYEaWAdlA F438lA] ¥ 758 ddoz FHHEEL A0

Catalase test, Nitrate test, Hippurate hydrolysis, Urease test, Oxidase test, Indole test® 3 E3 3
o] AL Y%t &5 WYY Lpueumophila T F& Serotyping kit (Seiken, Japen) ¢ Legionella
latex test kit (Oxoid, UK) & °]83lo Y& FAHIUL

Staphloccus aureus®= Mannitol Salt Agard)lA 23 F£3% @A TFo] T aFEAR API
STAPH (Biomerius,France)3 338 A¥& 433t Pseudomonas aeru -ginosa £ S¥433¢4
Al ol EctuE HRuiA 6] o]Adte 35T Uhrd Pty HRMoz W AL aFIMI APl
20 NE(Biomerius, France) ¥ A3}e 48 & AA1 ¥t

@ Air Samplerg °©|4% s ded EIHA

Air sampler MAS 100(Merk, Germany)& °|&3 £% 10048 T3 A#Q == GVPC, BCYEq,
Plate Count agar, Sabouraund dextrose agar, Desoxycholate agar: 19 A% FU&A MILE, §X,
w719 COEE, MUY AAsAT ATEA QAR 124 L&A A

3.3 % 2@

194 472 2001d 68 7E 9972 FXIFTAH AL e 39, AF4, B4, 933, A3
A, EEA™Y W) NAEATI YAESd dE g ddFE A A8 dAes 12RE
gaez @Y 2 FAL AT 27 10R((76%)0A HAxedztde] HEAAT AN LT 4
¥ E2e ¥ YPYEIE ¥ 13 2o] 792 761F 9012%)2E 7 wA AEHMUL, 8¥L 44
% 14U%)°] AEHAUoH, 693 99 o) 19203 137} AAF FA e BF HE2HA 4%
23

ZA g4 NAEE F 39, AR, ¥, 933, A, d3AFY WAEr gAdHTE
A& A5E Auaw ¥ 29 o] Wyl 117 F 370 H#EHY 273%E MR A AEHUL,
Hele] 227 F 22(9.0%), AFF4Ao] 687 F 47(59%), WP BAAe] 201 F 11(6.0%)°] HEHAL,
a9 39 87, AshE 3708 BF AEEA 4yt
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Table 1. Distribution of L. pneumophila in Cooling Towers Water by Months

Number of. samples yielding

Positive for Lpneumophila Lpneunophila serogroup

Sampling period Number of samples

(%)

1 4 6
June 19 0)
July 76 9 (12) 8 1
August A4 1(4) 1
September 13 (0)
Total 132 10 (7.6) 9 1

Table 2. Distribution of L. pneumophila in Water of Cooling Towers by Central Air Conditioning

Facilites
o No. of Number of positive Distribution of Positive for
Cuvoling Tower Samples for L. pneurnophila (CFU/100m¢)
L. pneumophila 100 ~ 200 201 ~ 300 301 ~ 400 401 ~ 500 501 ~ 600
Hotel 8
Office 68 4 1 1 1 1
Hospital 2 2 2
Depsag:ent 11 3 3
Subway 3
Big Mart 20 1 1
Tatal 132 10 7 1 - 1 1

W2y g delde GYQAE GAAE pH, £% ¥ g 2¥d e yreddTy 3
Z£715 % Table 3% on, ol JFPAUASt A& A detwsel JUud=E 29 17 2o

Table 3. Relationship between Effect Factor(pH, Temperature, Turbidity) and Viable Counts of
Legionella pneumophila in Water Samples from 132 Cooling Towers Water

Number of total cooling towers Number of
) Effect factor Range water L preumophila
>70 2 -
pH 70~-80 106 6 (5.796)
<8.0 24 4 (16.7%)
<25 13 -
Te tu.
Pmp,zr f e 25~30 60 5 (8.3%)
) >30 59 5 (85%)
- <1 13 -
T
3:‘;:3? 1-2 102 9 (88%)
>2 17 1 (5.9%)
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