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Table 3. Detection of legionellae from 104 water samples using the conventional culture method and LAMP method.

Culture Culture
No. Source Ccfu/100mD) LAMP No. Source (cfu/100mD) LAMP
1 Hot spring bath 10 - 53 Hot spring bath 10 -
2 Hot spring bath - - 54 Hot spring bath -
3 Hot spring bath 10 - 55 Hot spring bath - -
4 Hot spring bath - - 56 Hot spring bath - +
5 Hot spring bath 90 -+ 57 Hot spring bath - +
6 Hot spring bath 50 + 58 Hot spring bath - -
7 Hot spring bath - - 59 Hot spring bath 20 +
8 Hot spring bath - - 60 Hot spring bath 10 +
9 Hot spring bath - - 61 Hot spring bath 200 +
10 Hot spring bath - - 62 Hot spring bath - -
11 Hot spring bath 1,100 + 63 Hot spring bath - -
12 Hot spring bath - - 64 Het spring bath 10 -
13 Hot spring bath - - 63 Hot spring bath 20 -
14 Hot spring bath 1,200 + 66 Hot spring bath 360 +
15 Hot spring bath 220 + 67 Hot spring bath - -
16 Hot spring bath 1,000 + 68 Hot spring bath - +
17 Hot spring bath 600 + 69 Hot spring bath — +
18 Hot spring bath s + 70 Hot spring bath 250 +
19 Hot spring bath - + 71 Hot spring bath - +
20 Hot spring bath - - 72 Hot spring bath 180 -
21 Hot spring bath 120 + 73 Hot spring bath - +
22 Hot spring bath 10 - 4 Hot spring bath 30 +
23 Hot spring bath - - 75 Heot spring bath - -
24 Het spring bath 40 + 6 Hot spring bath 50 -
25 Hot spring bath - - 7 Hot spring bath - -
26 Hot spring bath 40 + 78 Hot spring bath . - -~
27 Hot spring bath 2,100 + 79 Private house bath - -
28 Hot spring bath 6,700 + 80 Cooling tower - +
29 Hot spring bath 1,800 “+ 81 Cooling tower 580 +
30 Hot spring bath - + a2 Cooling tower 3,900 +
31 Hot spring bath 200 + 83 Cooling tower 90 +
32 Hot spring bath - - 84 Cooling tower 70 +
33 Hot spring bath - - 85 Cooling tower 1,300 +
34 Hot spring bath - + 46 Cooling tower - -
35 Het spring bath - + a7 Cooling tower - -
36 Hot spring bath 1,300 + 88 Cooling tower - +
37 Hot spring bath 3,200 + 89 Cooling tower - -
38 Hot spring bath 10 + a0 Cocling tower - -
39 Hot spring bath - - 9 Cooling tower - -
40 Hot spring bath - - 92 Cooling tower -
41 Hot spring bath - - 93 Cooling tower - -
42 Hot spring bath - + 94 Cooling tower -
43 Hot spring bath 10 - 98 Cooling tower - -
44 Hot spring bath 14,000 + 98 Cocling tower - -
45 Hot spring bath 10 - 97 Cooling tower 290 +
46 Hot spring bath - - 98 Cooling tower 10 +
47 Hot spring bath 10 + 99 Cooling tower - +
48 Hot spring bath 20 + 100 Cooling tower - -
49 Hot spring bath - - 101 Cooling tower - +
a0 Hot spring bath 80 + 102 Cooling tower - +
51 Hot spring bath - + 103  Hot water resevoir - -
52 Hot spring bath 250 + 104  Hot water resevoir 2,600 +
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Diversity of Pulsed-field Gel Electrophoresis Patterns of Legionella
pneumophila Serogroup 1 from Various Sources in Tokyo
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As a part of the molecular epidemiological studies on Legionella pneumophila, the genomic
DNA restriction enzyme cleavage patterns of clinical and environmental strains of the
serogroup 1 of L. pneumophila isolated in Tokyo were analyzed by Pulsed-Field Gel
Electrophoresis (PFGE). The unweight pair group method using arithmetic averages

(UPGMA) cluster analysis was then performed based on the results.

1) PIPGE of 39 strains was performed using the restriction enzyme S 1.5 to 15 bands were
observed between the positions corresponding to molecular weight of about 50-850 kbp
(kilobase pair). There were two bands between 450 and 500 kbp in 28 strains (729), one band
at 360 kbp in 21 strains {53.8%7, one band at 600 kbp in 21 strains (53.8%), and bands at 350

kbp, 450-500 kbp, and 600 kbp in 14 strains (35.9%).

2) A phylogenetic tree was prepared based on the PFGE profiles of the test strains, and
UPGMA cluster analysis was performed. The homology between the strains CT1 and CT24 de-
rived from cooling tower water was the highest at 73%5. The next highest homology (67%) was
observed between CTH and CT6, and those between CT2 and CT1 and between CTZ and CT24

were 654%5.

The above findings clarified that there were no distinct patterns specific for the clinical
strains, cooling tower water-derived strains, bathwater-derived strains, soil-derived strains,
and strains derived from water of water landscape. Various migration patterns were shown.

{Accepted 30 January 2004)

Key words : Legionella pneumophila (L ¥4 25 = a—% 7 4 ) /Pulsed-field gel elec-

trophoresis (+¥/V R 7 ¢ — v F 7 BRkE), PFGE)/Epidemiological studies (EF ).
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Legionella pneumophila 1370357 D iR EHH EDRER & L TIHEAREEEICIEE s h, 2002
HTHO, VIFRIMMRPEYT 4Ty 7 E%E F12HKE TITM65FID L U 3 3 FEREMNHE

T AE - RIEREEES T229-8501 WRMEMAREMHEELD 1 -17-71 |®042— 7547111 (H361)
REAORYE - BRESER  T229—-8501 SR |EMHEETAEE 1 1771 ®042— 7547111 (F3294)

0385—5201/2004/0610— 0287 $02.00/0@ 2004 Soc. Antibact. Antifung. Agents, Jpn.
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Tig.l. PFGE patterns of L. preumophila serogroup 1 isolates from patients or environmental samples in Tokyo,
Lane M, Lambda Ladder DNA standard: lanes 1-25, cooling tower water-derived strains: lanes 26-32. bath water-
derived strains; lanes 33-35, soil-derived strains; lanes 36-38, clinical strains: lane 39, decorative water-derived strain.
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Fig.2, The dendrogram of the PFGE profiles of L.

preumophila serogroup 1 isolates from patients or
environmental samples in Tokyo.
**CL, clinical strains; CT, cooling tower water-
derived strains; BW, bath water-derived strains; SL,
soil-derived strains; DW, the decorative water-derived
strain,
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As a part of an epidemiclogical study of Legicnellosis, 124 strains of Legionella pneumophila
isolated from hot spring bath waters nationwide in 2003 were subjeced to the drug sensitivity
test with 10 drugs using the Etest. The MICq, of an antituberculous agent, rifampicin, was
0.125 ¢ g/ml, showing the strongest antimicrobial activity among the test drugs. Levofloxacin

and imipenem showed antimicrobial activity with the MICss of 0.5 ¢ g/ml, azithromycin and

sparfloxacin with the MICss of 1 ¢ g/mi, and erythromycin, clarithromyein, and gentamicin
with the MICq, of 2 2 g/ml. In contrast, the MICs¢ values of minocycline and piperacillin were
16 1 g/ml and >256 1 g/ml, respectively. The drug sensitivity of the isvlates from hot spring
bath water was slightly lower than those of clinical and soil isclates.
(Accepted 16 February 2004)
Key words : Legionella preumophila (v ¥4 %3 =2 —% 7 1+ 3)/Antibiotic sensitivity
(HFRESZ M) /Hot spring bath water (BREHEK).
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DI EEEEAL, LI 35 BEOEREYIE
O—IRE LT, bYEOBRKBIT ZEFDE
BIRAZRAE L, 2OFR, v o+ x3BEE
JbiddeiEy SEF M, iR TLERMOR
R SaEEE h 7Y,

S0, ChSRFKHRKROZERES 12
STL, BFAERET— 2B 58S L
foo

MBS LUG®E

1. #HEEHK
003F I £EHEM OB ENKS S FEERIE L 72
L. pneumophila 124%k% i, ZDWERE L.
preumophila IMFEEE | BEITHR, 3 EE12%%, 48
138k, 5 BE12%R, 6 EF12%k S EFLLER, 9 BYl1
tr, I0BE16%E, 11EE6#E, 1286 BK 13BE5 4%
15§$ 3 Hi‘f@ 2720

2. EriRzHEn

AR ZMEERIC 13 Btest (AB BIODISK,
T R AFEE) &AW THERMAD technical guide i<
> TiT 1t WERERIZ< I 054 FRITEEK
& LT erythromyein (EM), clarithromyein
(CAM), azithromycin (AZM), F F FH 4
7 U vy REEEFE E LT minoeyeline (MINO),
==—F /vy R{UEEL L T levofloxacin

(LVFX), sparfloxacin (SPFX), B8-5 7 # &4
ZLE#E & L T piperacillin - (PIPC) ,

HEERA

imipenem (IPM), 73/ 7Y a v VRIAEE
& LT gentamicin(GM), BLUHRERETH
5 rifampicin (RFP) D10EEHRI<H 3,

BCYE o REH (GRWLE) cE2E+3H
IR ER, BEE0h Sl - TREEERIE K
Eilfs ¥, McFarland No. 1 &7 3 L5 IcEii
ZRE Lt ThvE BCYEq EREEM (217,
BiE150mm ¥ + — L (Greiner) 60ml 3°24
) 10.5mlEBHELTH S Btest DR b Y » 7%
B bicEESY, 3B6CT3EMEEL, b
Y v 7OEEICR S hic &R E 48R L -,
MIC OHIFE ZRBMHLEFOREKLER N w7
EHZELIMEOHBEY FEEREL /2,

5 x

1. SBEH XY HERKEFE L. pneu-

mophila ® MIC 97

L0ZER x4 & fEEE RO MIC 9% % Table
Lic, 7, 2OBRBESH % Figlicqm L,
MIC S3#ic2>0WT, EM Ti20.256~2ug/ml iz
gL, -2 (FHEE) 31 eeg/ml, CAM
Tid05~2 ug/mlicmnfl, -2 2 ug/
ml, AZM TiE0.125~ 2 pg/mlics%HE L, E—
71305 ug/ml, MINO Tid 2 ~32 ug/ml 24
WL, E—271&8 ug/ml, LVFX Ti0.25~ 1
pg/ml B L, E—21305ug/ml, SPFX
TH0.125~1 pg/ml i/ L, E¥—27305ug
/ml, GM Ti30.25~4 pg/mlicFHL, £—

Table 1, Sensitivity of L. pneumophila isolated from hot spring bath waters to antimicrobial agents.

MIC (ug/ml)

Antimicrobial Total
agents 0.004 0.008 0.016 0.032 0.064 0.1256 0.25 .0.5 1 2 4 8 168 32 64 128 256 >256
Erythromyein 2 17 62 43 124
Clarithromycin 6 40 78 124
Azithromycin 2 17 88 27 10 124
Minocyeline 2 19 55 46 2 124
Levofloxacin 43 75 6 124
Sparfloxacin 33 75 15 124
Piperacillin 2 7 6 5 10 14 5 2 6 17 18 7 5 2 18 124
Imipenem 1 9 2 22 16 3 7 12 124
Gentamicin 1 11 29 78 5 124
Rifampicin 1 % 102 1 1 124
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Fig.l. Cumulative distribution of MIC for L. preumophila isolated from hot spring bath waters.

7@ 2 peg/ml, RFP T1X0.032~0.5 ug/ml 12
DL, E—23012pug/ml THot, TD
L9z, HEEL A 105ERT 8 FalH L IgED £ —
7 a&RLIcHs, IPM Ti30.004~ 1 pg/mt <5

BL, E—21i30.016 pg/ml £0.125 g g/m! i
Fooh, 2BETH 7. £1, PIPC Tid

0.016~>256 ng/ml IZH@IL< %L, 05ue/
mi, 16ug/ml BELE>2H6ug/mlicd30h
WE— s HBEbONE, 2O B, 2256 ug/ml
DD TESZHEDEVRRS208E (16.1%) & - 72

i, MEELO MIC &I >W T b LA
B, LWFENOMERICHE VLT OSEONT & BEL
LTy, MEHENCLIFESHEHEA N
b) e f-:o

2. BEBEEFIZESFTAMIC. . DT
KIEHNC B 1T 250%MIC E (MIC.,) £90%
MIC fE (MICqo) % Table 2 iR L 1o, SR
ML MIC,, 2842 &, W0ERDI B
RFP 230125 ug/ml LB b BNIREIERL

Table 2. MIC;o, MICso and MIC ranges of 10 antimicrobial agents for L. pneumophila
isolated from hot spring bath waters using the Etest.

7 MIC (zg/ml)
Antimicrobial agents

range MIC;. MICy
Erythromycin 0.25 — 2 1 2
Clarithromycin 0.5 - 2 2 2
Azithromycin 0.125 — 2 0.5 1
Minoeycline 2 - 32 8 16
Levofloxacin 025 - 1 0.5 0.5
Sparfloxacin 0.125 — 1 0.5 1
Piperacillin 0.0i6 —>256 16 > 256
Imipenem 0.004 ~ 1 0.064 0.5
Gentamicin 025 — 4 2 2
Rifampicin 0.032 — 0.5 0.125 0.125

n=124
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f2o RIS, LVFX & IPM 2305 ng/ml, AZM
& SPFX #1 pg/ml, EM, CAM BX U GM
M2 ug/ml TH -7, & AH, MINO 216
ug/ml, PIPC2>256ug/ml EEWEETRL
7o RFPIZEb-~, LVFX & IPM 3 445, AZM
& SPFX {3 8 f%, EM, CAM 8L U GM 1316
%, RFP &b ZhZnE-TLih, X5k
MINQ 1312885, PIPC i34,096{ZD3EHE - 12,

% =

LR, TECAEBLTVWAL YA 2 SBENE
RIGTEKICBBALTHEIEL, L 94 3 5EDMK
RREBBEDBEASONE, EELEL U &
FIECBET 2FENMIEO—RE LT, LiFjcg
E&oEiRT S0 LEM o AMEIE S ALY
3 7 BEORRBRZHEERE LY, chot
BRIk OERBSZM: & BRKBERRD Fin %Lt
NTAHABLHE, MICHHEEUL TWitboo,
RIRKERET, EWERLED o 1i, mFEO
EEWEE MIC,, TS 3 &, MINO & SPFX
TENENIG ueg/ml, 1 zg/ml OEEER
L7, EM, CAM, AZM, LVFX, GM,
RFP Tk h $ BRKERKOH D 2 ZE5
MICEAR Lo 50T, IPM Tk 8§ {5 10.5
pg/ml THY, PIPC TiE>256 ug/ml TI21E
L oZENED i,

F/, MREZEAL»SHBRES L I3
7 BEY SERIKAFRED MIC, ZHE T3
&, HEILAC10ER DS 5 7 EHF|IT MIC EHE
ULT& -7, MINO, SPFX, IPM TizZh
zh 2 EFBEEALBREOESEVEERL
7o

—%4, £%1, EM, CAM, SPFX ics8it 5
MICs 2 F 405 ug/ml, 0.016 xg/ml,
0.063ug/ml LH|ELTEY, SEIOKELD
454 51685, CAM TRI128ZESZHINE, -
tre L L, THHE L /500D WERE A5 &,
EHA L. pneumophila A OHEETH YD, %
1o B EERROIEERR D F O A HH Tz T &
5, SEIEERN - cBEERLICBGDEZEL S
Nz,

ife3[att

LIt R SREERBEED—>TH 2 Hh 5, 0
IEEICIEENFYNTH B LBV ETHA L,
Lipl, VOt 3SBEDEHE-579=—
EEBEELLD, MEPHESELEE2E T2 2 &0,
ISR X 1A EHI: MIC EHE 1T
5, RN I TEC R O TR IFAEKS
By £ T—MHREVICIE EM, CAM, RFP &
FU=a—F/ o0 v REHIBERSNTHET,

Edelstein & Meyer (ZFER B3k % X8 Ic 3
FIRLSE MR ER 1T, RFP @ MIC #30.025 ng/
ml 550125 pg/mlicSFHE L, GUOERSHAR
LIt EEZRELTVAY, £/, EM TiR=05
ug/ml O MIC Th-1, LHrL, GM @ MIC
3025 ug/ml 5 2 ug/mlicHmLTED,
RBEZME TP PE, 7, E5ic, MINO Tit 1
pg/mlirs 8 pg/ml @ MIC 2R L, EOLESE
HTdH -1,

F 72, Orrison 5OHEY T, BEMEk
EEERR ARtk MIC HIFE DR, RFP Tt
BREENLS WIhb0.03ug/ml »50.06ug
/mlicihfil, BUBESHEEDTVE, &2
A5, EM TiEIhi b opBEVEZETHD,
BRIEBRESETIE0.12e/ml »50.5 ug/ml, &
MR TII0.06 ug/ml » 50.5 pg/ml &
R ThIhicELEd N, £/, GM T
BEBEREEES 1 pg/ml 5 2 peg/ml iS5
L, MERETEGED SN -7,

it E S ahNEOBERERESICD VT Etest
EROWT MIC fIERIT - o lE T3, FichitiE
MO MR ITED Shd, BAEORE LFEEIC~
7854 FRPRFPtEVWREHARLTWY
51V, TORMEESEIORRKBIRRD MIC,,
EHET A&, GM 2B:< 9 B clER ARk
O A MIC EHHE  BREHSE» » 120 CAM
T332, PIPC TII1GELIEDEMS Sh i s,
Z DD ER|TIZRRKEREO TN 2 fE0 5 §
EEWEETRL, BRKHERGOBRZE LT
WM -7, TDEDIT, BEKERED MIC
AMOFDEERERRIC A, 2Pl & >
M LTV BHEREHEED b,
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MmN LDV T F A T BE O TRER

VR R BIR R ER, YRAAFREEL, YNINKEREREFIIER

HE OBEERY O® xTEY O OHH OE—Y ml kX
(FHL 16 %5 B 17 3%
(FRi 164E6 F 8 B%HE)
Key words ©  Legionella spp., hot spring, distribution

£

==
B

EEZHOBEKIIBITA L V4 A BREOAERBRTLEIET 2 200, £ 47 FHEFEORR KIS
DBTUVIVHASBEOGELRA, UT0L) hEEEE-.

1) £E&#ORRK 710 B 204 HE (287%) 2o LIV AT BEVGH SN, 47 BEFRET
TOREKPSFES N, CnEHBEIICAL L, FE, Rikd I UHEMSS OSBESEN 307%~
310% & R E L, RIZHE & MERF I 286%~292%, LiEE, AHb I TN FOTHEEIZ
250%~262% LRV Bh oz, T, ThOoOSHEZRRROpHNIZAS L, pH31~pH7S T
348% BB E L, KIZ pH76 BLET 248% Tdh o745, pHI T T49% 2RI BEWFEETH - 7.

2) MrlH Eh-E L 10° CFU/100ml ks 08 &kt (480%) L& B % {, RiZ 10°CFU/100ml &4
71 3 (348%), 10°CFU/100ml &% 29 #E (1429%) L& %, 10'CFU/100ml BB S h - 5S¢

6 #ZH 29%) Ho7z.

3) HEEENABLRIIDOVTHE L EZ S, WD T 245 8k (97.6%) #° L. pnewmophila \Z3%2%
L, BEBTHo/z T, MEBHINTIE, 1HBIUSHIENSNIERIS CEOLNL.
BPitozérs, BEEL 200, BAFHOREKICBALVIF A FREAFERL TS Z

EBHLPI R0 T

F X

BEKICE DL VA 5 FERDETH» &I
EEAE L Twizas, 2002 4, BIFE O RHORR
HERICBWT 205 B/ RIEL, 7TEPRHCT B E
WARPTIIBRNEEOL V4 & 5 B RgEH
HAEL, —BEEBENRL IS0k o). REH
BRE7—- A EERICKRELMHAXRBCIREL,
RBUFI RV EHFL SN TS,

LIS A TREERELTBIIARL TSI

BRIk ¢ (T220-8501) #1231 IRARIR B i B 52
1—17—71

BT AR RBES R Y EWRE

ey 3

(BIEEE 78 ¢ 710~716, 2004)

CREETHY, ThoDPBEAKRZEOANTIRS
HEBEEICEAT L EERENDS, ZITT AN
PV YA AT BRENED AT, ELAZLY
FASBENITOUNVEEDIIRETAILIC
e MIRREL, Mgk EOPRSRREETR
THFELOEZEZ LT WEY,

ZEFROL YT AT BE T PET AN AREL
ENTWRWERTE, REoxE & 5KERG
DVIAATBEHEAMAIEPRDIDEETD
D, ik 2y ba— V357D 3ERAET
T, #HEY AT L20R0H LT ELE
T al g Ths,

RRAILBITAL IV ASEHOEBRRETRL

RSHEFEMEE E78% B8
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B, FHEFRILCAENCTbRL T 285 5
A0 RBNHICFE—REREEE CEERENT
DI BED D DR, BEEFHEIIARESE
EEUABRBRO—FIREZIToTw5F, Rl
BORRIZEELED, BRKIIBIALIFAT
BHOFHELSHARIBEARENR TR,
SH, 2EZHOBRKEAFTLARELE
OTEENZBREBEKIBIAL VA IER
DEBEBRELERL /-
M#sIUHE

1. HRAH

200344 A A 5200444 A O IC, £ H47
FRAAFIRA B U TIRMK 500ml ZHRELL, RBRIC
L 7o, M CORP OGS Tk L 7.
FRIRSIZ XIS TH BH, —8F, FEPERD
sEni.

2. BEKD pHRE

HAFAEE 7 IR, pH A — & — (F22,
HORIBA) {2 X YillEETo 7. ‘
3. LIRS REOGEL LURSE

LA AT REOSHMAZER (HEL V447
FERFIEIESTY ] W L7z Tab b, HE 200
ml % 6000rpm, 30 5B DO FE LS B L D 1ml
ICiE R, %80 02M HCLKCI B (pH22) %
HOTI5 0 HBLEZIToTHL WYO o EX
B (%A L) B XU GVPC o BXREEH (BHF
AW EERFZERT) I FNRFROIml F2E T LT
EMemicars—VETEREL, 37C T7HIE
RELE, BER VUIASEBRTEIEES
#HE LT, MEEREHL BCYE o BXRE#H O 2
SEIEARE M (BRTAERESERER) 8L,
A L FREIC Y X7 A Y BERERBRE T 72,
75 LEEOBRE T, NREREHIIEREEL
%, BCYEq BEREMICEFTLAEREL VT4
SEELL, 97 v 7 ARERK(OX0ID), s
MiEBERIS (7 H £/ 3L DNADNA
NATYVF AP - gy RERE) X EHE
ORI ET- 7z,

S :

1 BREAKPSOLIFF5BHEOFEIRN

LEFZHOBREKP LD LI R SEHOTEE

FRL165F 8 A20H

Table 1 Isolation of Legionelia spp. from hot spring
baths in Japan

No. of positive
samples (%)

No. of samples

Sampling area cxamined

Hokkaide 56 14 (25.0)
Tohoku 101 31 (307
Kanto 153 47 (30.7)
Chubu 154 45 (29.2)
Kinki 78 20 (256)
Chugoku 42 13 (310
Shikoku 42 12 (286}
Kyusyu - Okinawa 84 22 (262

Total 710 ) 204 (28.7)

Table 2 Isolation rate of Legionells spp. from
indoor spa versus open-air bath

No. of samples No. of positive

Site

examined sarnples (%)

Indoor spa 447 137 (30.6)
Open-air bath 222 61 (275)
Total 669 198 (2¢:8)

RIIE Table LIZRT EBH, &FTE 710 £
o204 K (287%) o aEES NI, FORFRIE
EEATBEFERITRTORREKD S 38%~
100% B s, ZhzHghilicAas s, &
E, BB L EERE O SERN307%~
310% & R R B L, RICHE L UEHMF
286%~29.2% TH Y, JuiflE, EB L i
FH250%~262% &Rl ThEDZ
EMDHIERNC BT A GBRICHEELZIIRD S
ol
FALARE»HELERIZESIL, #hth
DGR E R L DO% Table2 127 L7 W
BTIE 447 FFd 137 HAE (306%) A H, BXRT
222 HRh 61 B (275%) o ERENGEE
Eh, ERCBIA25HMEOH PO PIEET
Hotz. iz, REKOMBEREL [EER] &
Whwa [HFHEL] KX L TmEOSEE L
M EEOKLE % Table 31TR L2, BHATIE
100 A 38 Ak (38.0%) o aBEs iz, Th
WXL, LT 249 3E P 68 E (27.3%)
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Table 3 Isolation rate of Legionells spp. with different hot spring water supply systems

Vaible number (CFU/100ml)

No. of samples No. of positive

Supply systems

examined samples (%) Max. Min, Mean + SD
Circulated 100 38 (38.0} 34 % 104 1.0 x 10! 1701.8 = 35602
Single path flow 249 68 (27.3) 13 x 10¢ L0 x 101 939.1 + 2,6039
Total 349 106 (30.4)

Table 4 Isolation of Legionells spp. from
hot spring baths by pH

No. of samples Ne. of positive

pH examined samples (%)
=30 41 2 (49
31-59 38 13 (342)
60-75 321 112 (349
76785 242 66 (273)
86 < 68 11 (16.2)
Total 710 204 (287}

PoSEEN, BRATOSHEELEELEITA
Bhdot 2, BRK 100ml FORBER
i, 1EERAAEY 1,7028CFU, 3 LA 939.1
CFU T Y, BRADHFFLIT PSP o 2 FF
ELERRD LN,

Table 4 (212iBR2 Kk pH BN SBERE 2R L /-,
L¥F 2T BHIIREpH28 2 5 &S pHO3 D
HWETHEEINLS, BRKOPHIZL > THRkE
RizENBAD LN ThbB, pH31~pH?S
DEEADT 348% L' <, KIT pH76 LA LA 248%
rENFNERTHo720% pHI BT Tk 49%
LEFIENSEETHo . TOTENL,
WIIES M T 2P EORE T ICB W TEEILT
FELTWAZ EFHLEII o7z,

VIF AT BRERDES N 204 FENZBIT S
JEEK 100ml ¥V 0L VA A BEEE Fig 1
R L7, BEIT oW T 10° CFU #4898 #
B (480%) &b E <, RIZIFCFUADNT]
sHL (348%), 10°CFU @120 ¥ (142%) B
LUT10°CFU BLEAS6 RE (29%) H-o7-.

BMMEBHEO T —A 104 Table5 IZRT EB
Y, B 34x10'CFU/100ml T& b, 10
i3 5.0x 10° CFU/100ml Tdh o7z, Sh s 104

FrORERIE, RBMRSAEEL, BRI 2 A
T ES, 7-X P55 ETRINTHBETHo 2.
¥ 7=, ERAKOUIMBTZEERTIL, 6 AETPERE,
A BFREPTHR LU Thot. B, L 2wE TR
WFRLEERTho. INLHBRAKDPHD
FEAE 62~85 DR P LT/ TAAVETH -
Fr. Fi, BREXFIU A - EAWRN LA
TERLEL, MERMN2IHTho .

DED LI, BEIELEWb 00, HALH
DBBEAKIZBEL VYV FRAIBEPELL TS
Z LML

2. MEXKPOLFEESNIL IR TEROHE
TEHE R

SEZHBOERAK 204 EA DS 58 S h iz 251
BOLIVA 327 BEIE Table6lORTEBDSE
BlzEESNE, LhTHRIBHEICEESN
7-HifE L L. preumophila TH D, 245 #:(97.6%) %
B, FOMBFHNICBWTIX, 18548
(21.5%) L |\bH % L, KI5 FA39#(155%),
6B A3k (124%), 48 73208 (116%), 3
A 26 Bk (104%) , 10 A 25 ¥ (10.0%) ThH -
7=, TOEICD TH, S, OB, 118, 128,
138, 15 BICESERF LR SND, 28L 14
Bl 1B Sz,

L. preumophila LA I M E W 2 BB T
L. bozemanii & L. micdadei 7% 4% 2% (08%),
L. birminghamensis & L. dumoffii %% & 1 ¥k (04%)
Thov:.

72, KWW L2 L pneumophila O MEEE ]
SATIRIMLE Table 7IZR L7z b b, dLiFET
5 BEAS, EALTIE 1 BEE 10 B, B TR 1 8%,
ABEBLUSED, PETIE 18 L 5B, I
mECE 18y, HETIE6#E SE, M-

BEES M BT8% H8E
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T E TIX 1B E 6P ENETNE L TS
LEETH o7z,

S5, RHEENE, -2 10RO WT
L. preumophila DMEFBITHA S &, IHENFIH
¥O4BEL 6 BAE 2K, 38, 5B, 8F, 10
BEIUNEFE1IEATHY, MEFHMNIZLS
R ARIENZ A SR 2o o 7z (Table 5).

£ B

ARZEROBERAKETH Y, Fit 13 EEDR
BEOELDTIE, £EI 26000 E£LER AHLA
A0, # 15000 FFDOTEIAKEREHBY. 25
LIZBERIC BT L V3 42 S HRMEFERELL
TEZERICE, BROMEE KR XEELY
HiIFohs.
ZHBERKICBITL LIS AT BEOLEDN

Fig.1 Viable number of Legionella spp. in 204 hot spring baths
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Table 5 Hot spring baths with highest number of viable L. preumophila
No. Site Supply systems pH CFU/100ml Serogroup Quality of hot spring water
1 Indoor spa Circuiated 7.5 34 % 10¢ 5 Alkaline salt
2 " Indoor spa Circulated 7.0 14 x 104 6 Sait
3 Indoor spa Single path flow 7.3 1.3 x 14 8 Salt
4 Indoor spa Single path flow 85 1.1 % 1¢# 6 Sulphurated
5 Indoor spa Circulated 6.2 1.0 % 104 4, 10 Sulphurated
6 Open-air bath Single path flow 71 96 x 103 9 Brine
7 Indoor spa Single path flow 6.9 80 x 108 9 Salt
3 Open-air bath Circulated 6.4 7.2 % 103 11 Earth muriated salt
9 Indoor spa Circulated 70 6.7 X 103 9 Aluminium sulphurated
10 Indoor spa Circulated 77 5.0 x 108 3.4 Radicactive
ERE164FE 8 A20H
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BEBIKRZIRET -0, T MEFETRR
KEFRRLTLYFRIREOGHMERALEC
A, BROSERIIRKESRR22D0D, 24T
ik 710 Ea b 204 B (287%) o a0EESh, b
BRALEE D SEIE AN - R E TR TOEER
EDRERKIZEELTWAZ EFHLRIIE -
7.

BN S 10 ERNICIT o 12 T, deilgEy
LRERIIDZH1IEREBOOEBRRDD B 17

Table & Legionella spp. isolated from hot
spring baths

Organisms No. of strains (%)

L. pneumophila

serogroup 1 54 ( 215)

2 0¢0)

3 26 ( 10.4)

4 20 ( 116}

5 39 ( 155)

6 31 ( 124}

7 1{ 04)

8 12 ( 48

9 12 (48

10 25 { 100)

11 6 ( 24)

12 6 ( 24)

13 3( 12

14 0( 0)

15 10 04)

L. birminghamensis ¢ 04
L. bozemanii 2 ( 08)
L. dumoffii 1{ o4
L. micdadei 2 08)
Total 251 (100.0)

R b

R (425%)12, BESYA%1998 Fi247 o 22 vl
FleBI AT TIR410% 42, 372, e KB
2000 EEIZfT o BB AORR BRI S O
ETAAG I EFNRFR L VA AT BREEEEIC
SEELTWS, choaifl kgl TS5Hon
MR 123%~138% BETH -2, ZOERLE
LT, SHORENELEFHE O -FRARET
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ML -d0LEZ LN
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AIBEOTHERTHE L ER, BEOSBEER
BhHTPEro7. BROFIHEREIZLY
VIV A TBEVGRLATNABENE L, mik
BRBEVLDEEZ TN, FTHAOHERT
BHolz. SHOAETER CONEEIMEDr -7
BEREE LT, ABEESEFR, BERzEEED
TR ORBIBERIIEDTE LDOLD, F8
BIPEL ol bDEEZ SN

T/, RRAOMBEEICELT, A8I1CLD
BEAZHEAALTWAERACTEIERED LY
T A THEENRBERINTHEY, —F, KEDOR
WARKE—FRICRAT S, Whwa[HUHRLIT
i, LU A SRS E B TR,
SEOBAETEHBERRNE REDWOEREBAR
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BEPE L GVERBEZLLRVWERTH /2.
FORBELT, PFRLTLHREREE2—EBEET
HIEIZI o THBRAPREATLYTRIR
HABLTWabDEEZ SN £72, &
R ETRIBEFVEVGSIZ, ABHROZVWERY

Table 7 Distribution of L. preumophila isolated from hot spring baths at different sampling sites

L. preumophila serogroup

Sampling area Total
1 3 4 5 6 7 8% 9 10 11 12 13 I5
Hokkaido 30 1 6 1 o ¥ o0 2z 0o 0 0 0 14
Tohoku 7 3 2 5 1 o 1 2 7 0o 1 0 1 30
Kanto 12 08 13 11 8 o0 5 4 7 2 2 0 0 72
Chubu 15 6 9 11 4 1 1 1 5 1 0 2z 0 56
Kinki 4 3 2 2 2 0 0 1 2 3 10 0 20
Chugoku 5 1 1 2 8 o o 1 0 0 0 0 © 13
Shikoku 2 2 1 0 5 0 4 0 0 0 0 1 0 15
Kyushu - Okinawa 6 3 o 2 7T 6 0 3 2 0 2 0 0 25
BRI EMEE B78% B’ F
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pH3 L F OB T T i pH 817 < T 49%
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bMgdoi.
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BoOBEkESHICBEWTERES N - LHEELE
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RKOMAE S AT L HRIZE o TRL B Z D
5, Bi—MLHILEIIBELISY., RELREIR
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Distribution of Legionella spp. in Hot Spring Baths in Japan

Katsunori FURUHATA", Motonobu HARA?,
Shin-ichi YOSHIDA® & Masafumi FUKUYAMA"
“College of Environmental Health, Azabu University

2School of Veterinary Medicine, Azabu University

IFaculty of Medical Sciences, Kyushu University

We investigated the inhabitation of Legionella spp. in hot spring water in various regions in Ja-
pan. The following results were obtained.

1) Of 710 hot spring water samples nationwide, Legionella spp. was isolated from 204 samples
(28.7%}), covering all 47 prefectures. By region, the isolation rate was the highest at 31.0% in the
Chugoku district, while the isolation rates in Hokkaido, Kinki, and Kyushu were low, ranging from
250 to 26.2%. The rate in Tohoku, Kanto, Chubu, and Shikoku districts was 28.6-30.7%. Regarding
the isolation rate by pH of hot spring water, the isolation rate was 4.9% at pH 3 or lower, but 34.8% at
pH 3.1-75. When pH was 7.6 or higher, the isolation rate was 24.8%.

2) Most frequently, the number of bacteria detected was below 10° CFU/100ml (98 samples,
48.0%). The count was between 107 and 10° CFU/100m! in 71 samples (34.8%), and between 10° and
10° CFU/100ml in 29 samples (14.2%).1In 6 samples (2.9%), the count was higher than 10° CFU/100
ml.

3) Among the isolates identified, L. pneumophila was the predominant species, and particularly,
serogroups 1 and 5 were frequently isolated.

The above findings clarified that although the number of the bacteria is low, Legionella spp. in-
habits hot spring water throughout Japan.

IKRFESEREE £78% B3F
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Legionella Contamination of Hot Water Supply Systems in o Hospital and
Control Measures for Eradication

Hiroshi MivamoTold® | Takako IKEN0G248 Hiroko YOSHIMURAY,
Hatsumi TANIGUCHI!4S) and Tetsuro MATSUMOTO34)

D Department of Microbiology,
2 Department of Medical Technology,
3 Department of Urology, University of Qccupational and Environmental Health,
4 Legionelle Working Group tn Infection Control Committee of UOEH Hospital,
) Kitakyushu Regional Infection Control Team '
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VT RS L BEARROELELERFREOEK - BERETES. LeL, REETHHE
BEBRiE O Y R SHERLBEIC OV TORMAHRET T, TORELZLTHATES. EX
ERRAEREICHS W T 2003 7 BIZEROSIEME Y v 7 —~y ¥ LV Legionelln prewmophila
A ER, BMHECHBEDL LS L preumophile i SN, PRIFRAOBERMTH
AT LENBRHELSEOBRSSHL LML, 1EMCED FREE LBEFELYRIELL. 0
A - R RIC S 52 EATTO 119 BOBRBEE 2TV, DELBRENEOLSAEIR
U PCREGLHALA. BREET 5 EMON 18 Hiffe bR sh, ZORFLTEE3
WA, FHSSEEER, YTy FABEFRTHE-A. ChoboDSERIZ/ VAT ¢« —
W FESEEC LY 3 00RGEFHICLHFETET, BHRSMEBRKOBRC XV EF2F
Bo T EmBEahsic. BREMESE L THEERE 75°C T 24 BSA{ER = ¥ ds 5 RS
BEREH (983 S77) CHoKE: LEC L ETD C LRETBEOBROMSBRE % 66°C Lo THEFY
BEHLRFEELC. £ORE, BHRIIBBRALNT (6 CFU/100mL) EE TR A, JOHiH
FICL VA RS MR OREARERRD T, KEESCTHNEOFRSRENHEICE Tz 5C
Eidded o f. BBKORBRBERER L RRBRRE D O OO EELZE CH S RBREETE -
7=
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