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""""""""""""""""""""""""""""""""""""""""""" swolornarnrer oo | RO BHEL
GC/MSH:

¥1 Zunkia, Y7gEruuirdy, JuedrunisvRUTOERNATLICBITAFE

¥ (VOCs) 20 H, ##A® pH, BREER,
BE, B YT VB 7 AHEE (KMnO4)
BIU14 VLYY
OEMENEE BERPOLV VAR SRE, —
BAHE, KBE, KBRS LCER
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2.4 REE

Q¥ 7 ¥ FHE L BHEAKISAKERI R L TR
X, ERNOERIZ, MRS T (SIBATA MP-
T 30) AV, SRNOZEK% 75ml/min O
ETI07HEEIL, EFCERL-24A0
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14 ERSURAHESEIHT SRR REFNE

30

Tenax TA &% (Supelco) THE E£5 GC-MS OEE - AERH
@VOCs iz (F‘)J\uiﬁ‘/ﬁ%“i‘r) VA
raw 75 7EESNEE (GCMS) AW

RKDPE
[B¥ TDTS-2010] (MskBisiiE)

TES5DOEGTTHE WEEM - $— Y © 60 ml He/min, 10 min, 280C
® VOCs HIZD{LEMEE OHlE © AEBICHER T FFF v 71 ~15C (Tenax TA)
. s« AL e b PR PSS @ 280°C, 10 min. T 1 ARIRIEE © 250C
OWEYFHEE ORE | KEEB X UBHEAKE [ B GCMS-QP2010]
HERIZHEYL #5 & © Rix-1(60 mx0.32 mm id, 1zm)
F¥YTHAFE  He (391 cm/min). MHE— ¥ I SIM
3. -‘;ﬁgﬁ% 55 HIBE 40T — 5T /min ~ 140T —20°C/min —250°C (45 min)

4 ¥ s—7 x4 RRIE 20T, 14 VIFRE ; 200C

FENEBBD B LSRR S L OEER —
BHITEED) PICOBRAROILEN S & OB ik onE

. [PerkinElmer HS40] (~y FAR—REE)
HH 0)7ﬂlji§%%u’ 6 177 Lt‘i %D%%" #HE INERER] © 3 min, EAREM : 012 min, *—7 ¥R 1 70T
KEFBREETWS 1~ 6 DERNIGEHROBHEK =— FARE D 150C, bF Y R7 7 —iRE 180T
At 1 ¥ ok Sy e [B#GCMS-QP2010]
TRTBHPUNERAY VR, 1?)%’"7)1/7“& F,R %5 A : DB-624(30 mx 027 mm id., 14pm)
8, 7o uBBEONBRIERYRE I, %4 ) 7HAHE | He(IlmL/min), HME— F : SIM
2, BERABEHETH LR, T—VAOKE 75 AIRE © 50T (35 min) ~25C/min - 115C ~ 40T /min~220T (30 min)

4 v 8—7 x4 RBE 2200, 44 VIRRE © 200C

Hi#E B PYNDRAY Y 200mg/L) & 12458BET 5

®6 BEKOMESR

2? BEY - HEAERYS LTVOCs
. . en s - T TN K2 3 YT Zoragk | 2 (2] 33
W Kil | oH | B2 | me joumod Loraome | B\ A TR g 8 7Ir iR B30t s | vocen |2 T
B (C) (mg/L)| (88) |(mg/L)|(CFU/100mL) {(CFU/imL) (CFU/ImL)} (mg/L) | (ma/L) i{mg/L) {{mg/L) | (mg/L)] {mg/L) | (mg/L)
A 425 | 71 | 15 | 035 | 02 |<107100mL | 0/1mL [FHH || <1/imL] 0002 {ND® | ND | ND | ND | ND ND
B 430 | 71 1 0051 020 | 02 |<10/100mL |0/1mL [FBMIA#il|<1l/imL| ND | ND | ND | ND | ND | ND ND
[& 410 | 35 0 |23 | 29 |<10/100mL |0/imL [ A RRH|<1/1lmL] ND | ND | ND | ND | ND | ND ND
D 400 | 35 0 | 162 | L7 |<10/100mL |0/1mL |[A4M[ARMI<1/1lmL] 0001 | ND | ND | ND | ND | ND ND
E 415 | 86 | 04 | 095 | 08 |<10/100mL |0/1mL PRI FHRH<1/1mL{ 0035 {0014 | ND | ND | ND | ND ND
1 4251 84 | 01 | 004 | 29 |<10/100mL |0/1mL PRHEIIARIB] 1/1mL | 0021 [ 0029 [ 0004 | ND | 0074 | 0022 | 00001
2 421 | 84 | 02 | 157 | 14 |<10/100mL | 0/1mL AR B <1/1mL] 0029 | 0009 | 0002 | ND 10013{ 0031 | 00001
3 432 | 84 | 20 | 002 | 125 | <10/100mL | O/1mL |[FHHIAHRIE | <1/1mL] 0243 | 0232 | 0.036 | 0.002 | 0.675 | 0245 | 00002
4 4281 78 | 02 | 007 | 110 [ <10/100mL |0/1mL [FARIMIH#RI<1/1mL] 0.066 | 0.087 | 0082 1 0002 | 0173 | 0069 | 0.0002
5 448 |1 84 | 20 | 004 | 34 |<10/100mL |0/1mL{FBMIFRBI<1/1mL| 0037 | 0059 [ 0006 | ND | 0093 | 0.040 | 00005
6 432 | 84 | 04 | 003 | 51 |<10/100mL |0/1mL [FRHITHkiH<1/1mL] 0024 | 0048 | 0036 | ND |0.101| 0029 | 00023

) ruobkEs, Yook, Y7 ouEE

) LYsunndby, Yruniyy, FFEVAFVI—FN, trans-cisl2VrunrF Ly, LilbyZaoxny y, EEEEE N
YEY, 122¥7unryy, P)runsFiy, 122V runsuny, tans-cisl®-Yruonsay, Mbxy, 112.-FYsuox
yv, FbIzuuxFi v, o, m pFY b, pYruuRyEy

‘3) ND: EETRERRE

BPUNT RS B ENE, 612, KEEOK BEFRHBENL0ARATHY, BICARBIBORFTHR
BRED 29EOFVLATIVFE F, 36 BOREE, BEEA Lo TWALVIAATEBREBIUKBEREK
26 0y o uBBREM B SR, T4, |B7ICR DV TRTRTCOBERICBVWTARUTH o720

FTEI, KERECHLINHEREEAE L-&S RiZ, AESRBSHRATOBSERNELRDLER
(1 ~ 6 DBRABENER) OHFXKrLVTRD 14 HEOMEEREZ, B1ICRT LI, BESEE
JEFY VBB ENT, HROBENERE, BN LUEERERCHETSLE

A EMEB I, R 255 Cladosporium DE PHTH 7O P INT R Y YEPRBENE, B -
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ARBBHRACBY HHERLERDORETM

£7 AFALLUBBAOATRE

B E%y] WEBERD B £ UVOCs
BE s34 KMn [Lo4 A —# | KB | A #Bh | RN rvion | 208E| 14T
Kig |pH| B% (BE| O4 | 9B | fIF | & | WE | 2@ | U»n ]| a7 | AR (B8XC o @ |[4%9
Wl ik ovy | B |4k | B vOCs2) ¥
pryos ) yvyie¥r VA B Y ’
(mg/L)] (B) |(mg/L) {{CFU/100mL) |(CFU/imL) (CFUAmL)(mg/L)|(mg/L)}(mg/L) (mg/L) {mg/L)| (mg/L) | (mg/L)

1iHEK] 190 | 74 | 00 | 003 | 04 [<10/100mL} 0/1mL [FiEA%M|<1/1mLIND'3)| ND | ND | ND | ND | 0003 | 00001
Wik | 425 (84 ] 01 | 004 | 28 |<10/100mLl} 0/imL [FARHPFRIBI<1/1mL] 0021 | 0020 J o004 | ND [o0o074] oo22 | oooo1
2 PRI 262 |76 | 00 | 069 | %04 [<I0/100mL{ 0/1mL [A#MAKRAIl/imL] ND | ND | ND | ND | ND | 0002 | 00001
WK 421 |84 1 20 | 157 | 14 [<10/100mL] O/1mL [FEREHIFRAI<1/1mL] 0029 1 0009 [0002] ND [0013] 0031 | 00001
3| HAFAKI 250 (80| 00 | 100 | %05 |<10/100mL[30/3imLiA | AH#I<1/ImL] ND | ND { ND [ ND [ ND | 0002 [ 00002
WA | 432 | 84 | 20 | 002 | 125 i<10/100mL] O/1mL [AHH [ H#HI<1/1mL] 0243 | 0232 | 0036 | 0002 [0675] 0245 | 0.0002
4 | HPFKI| 260 |74 ] 00 | 015 | %04 |<10/100mL} 0/1mL [FaHIAMI<1/1mL} 0001 ND | ND | ND | ND | 0009 | 00001
Bk | 428 | 78 | 02 | 007 | 110 |<102100mL| 0/1mL AR MMI<1/1mL] 0.066 | 0.087 | 0.082 | 0002 | 0173 0069 | 0.0002
5 1HPK| 270 | 74| 00 ! 002 | %04 [<10/100mL] 0/1mL [EBIFBREI<I/ImL{ 0007 ] ND | ND | ND | ND | 0018 | 00007
WA 448 | 84| 20 | 004 | 34 |<10/100mL|{ 0/1mL AEHIRMI<I/ImL] 0037 [ 0059 | 0006 ] ND | 0093 0040 | 00005
6 |FEFAK] 260 { 7.2 1 00 | 142 | %08 [<10/100mL{10/ImL AR HI<1/ImLl 0007 { ND | ND | ND | ND | 0002 {00035
@ik 432 |84 04 [003 ] 51 |<10/100mL} O/1mL [ARMFHH{<1/1mL] 0024 | 0048 | 0036 | ND [ 0101 0029 | 00023
) ZuuREEE, Yool Mo U
2) L1-Y7unxFLy, $ruuryy, TFEVAFLMI-F), trans-cisl2- Yy UuIFLy, 111 MU rouny v, HUELRE, <
vEX, 12 Vzunxyy, byropnxFLr, 12-¥V 70070, transcisl 3 Y unsuxy, MLy, 112 M Sopx
v, FhFrunFLY, o, m, p-FY LY, p-YrunRrEy
*3) ND: @B TRERMS

®TOCHERER
18 LA g A E] 27 |
Ta & = [upgaie N
ETi-FiS o )8 B B e BEREE B7UESITaAyY
00 | C % €| 03 O¥yuEsunALYy
10 D ¥ D 09 B 7oEdh
s | mmemr| s ©m 127
212 1 _1[;
293 e 1535
gg‘l 12 & 2 T 200, 5
Ed 3 3 5
664 ;;J——— 4 4 - 7 508
372 H—s 5 ET1604
243 [ ) 1 577
250 200 150 100 50 0 i 50 100 150 200 250 300
PYT R Y AROBRE (ug/L) MY AT R Y VEOBE (/i)
H1 AZEA (BEABIUER) L3 M UNOAZEORE
[ i 1 i 1 ¥ I ]
3 . yuhiva,
o8k ] ) l I
Bk kTN Bk ] C
DRE 1; . BENZER
O FOEFIIALY,
é YTOEIOUAFY, 5
o, §
703 [ - }
75 ehnwigy, B 8 93
l 125 l 416 I
i 60 40 20 0 0 20 40 60 80 00 120
byanu Ry PEOBRE (ug/L) PRy YEOBE (ug/)

2 EERE (BERSIVER) KU INOASCHOBE
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B ABERREREERICNT OBENR  SEFRE
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2, BERBEER CHIERI P OBRBENRLLY
NTRAF L VOCs 28807 5E, BERNERFD
FYEBEOYEEEE RESEARILEY 400
pg/m) SR L 7z, FRSAMC QBT LiB4E
BRCTHLIMRE BLUOBRABHERTH 2% 2
i, BE2ELMINURAY VEOBENED S,
VWEFROBEIBVT S, FEEHEROBHEKCET
hd MyNu Xy Y EOBENZIZARLEE THE
RZERIZBITLTWAZ ENHELNE kol X612,
3EHOERHE (—REREABEAOERLARIES
MEEETH BN L SR B L ORISR O
ZR) BLUENSOBREARDO MY TRy JEHBRE
PHBLAERZE2R L. EEBZNVTR
b PUNT RS VEOF TS ORIV ARENBEK
TROIEP222EPD, BERBREBITLTVS
ZEMbRY, PO VEOEESTHLIE
AR L. T, —BRENBZSOERIE, AK%E
iR R LR S L OBRGERR) 1
WEBT 2 LBEKPO AT R Y VRBEOBITH
BVuIEbHEHLIE LR,

4, BERBIURED

ARBHBICBIBVIVFATERMNEL LT, EE
HELERTAHTORETICBT 2 HEBRERY O
BEFMMEITo72& 25, BN LBERRICOWVWT
ik, BB hd o/, UL, BEEINEBERRE, B
WAH» S OWEBRIERYSEBRERKSh, Zhoo
WEPSILIIBEAKALL, SREOMN HAOAS

VEMBRHENARRE B oM BOTHBEIKRE

SHhHHFIOI kv ADBRETM 30 586
ERICESLEE, 1HOPRE 150) 275 &,
270 pg/m X 15 X 05hr/24h=84 ug &%y, 7 n
RN ADHE—~HERE (TDD 129 4 g/kg/day
PHEMNT S L, KRES0kg DA (645 x4 g/day)
TiE, BEMCES GO4M) Liziickh TDI
DISHLBBLIERE -, T, BEBHE
RERTE, TXTOBREAD HEBETIRD 14
VA FFUIRIBENLI LR, Yy v I—hEDF
AL hE ol S50, BHAOEKTHSH
FRP LS ABREERPBONC LS L, BEkD
HERPHERZHELRL T VAWML DH S 2 & S
Shiz, B, RELRRESEOHKTOEEN
EOERTEB LUBREREROBAFELREOBE
BRI, BB ORFAOERRELSKEL, Thb

FRERGEYEOBRHETL (ENESEOIAZ Y
FUE) ) LS BOBETH L, T, B
KOBFKEHFATHRALTVREAREE, Yy
T EPORETLEEIONDS 14TVFFH 2 A
SEBHENLZ &2 6 B REBERICOVTHE
B 5 BEEATRB S Nz,

—%, BERAMI Ay YESHEBE (ng/
o) KM XY VESERHEBE (ug/ L)
DI, BAO—BRRERABETOHEIIBVT, ¥
¥ 7~ ANBOBEAITHE? s Tw5E (Nuckols et
al, 2005) D 30MBLAFEDETH oz, ZOHE
o, BEABREELTERO—BRENBE DK
KOV X7 — ABICERTE M ax e Y oY
~VERRICBE SN TV BT RENYDH 2 = & 345
OWMELVHLNL BT (RSB,

S, HERERYPERTEL L2 ERNES
OFEHFERB L BENEROBRRHEOBREER
HL, HREFEELIRECE2 L IRYBATHE
FALEYS

R8 AEN THMs JBE LiBHEK THVs BEOLEICOVLT

PInRAFYE | sun | ToE | Y70 | vue | £
RIVA | Yru | 70 | hiva | KB
fsE Y ES nAyyiuryy ¥
RE 310 330 390 380 334
Mg - kT 58.00 329 078 0.34 061
&5 1.24 282 3.66 412 142
(BExH]

1) ERZERPCEWEOZNBEIRSHMER UZkR
WERAECOWT FHRIZHE06 A 300 £
48 1093 &

2) John R. Nuckols, David Ashley, Christopher Lyu,
Sydney M. Gordon, Alison F. Hinckley, and Philip
Singer : Influence of tap water quality and house-
hold water use activities on indoor air and inter-
nal dose levels of trihalomethanes, Environmental
Health Perspectives. Vol.113 No.7 p.863 ~ p.870
(2005) -

3) Sydney M. Gordon, Marielle C. Brinkman, David
L. Ashley, Benjamin C. Blount, Christopher Lyu,
John Masters, and Philip C. Singer : Changes in
breath trihalomethane levels resulting from
household water-use activities. Environmental
Health Perspectives. Volll4 No4 p514 ~ p.521
(2006)
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BERBFTOVOAXIBELEEET X — DM,
BEUVIPAxIBRAZERBEHIZKY
#2548 ORIRER

Bl et BE R, FHSEK', AN LR,
W) k!, BB O, 2 RE, am EZ
Rl BW, SAKHEET)Y, EiE SRR

The Relation between Legionella and Free-living Amoeba,
and the Treatment of Equipment at Bathhouses where Legionella is

Controlied by Chlorination

Koichi MURAKAMI'*, Hidetoshi NAGANQ', Tamie NODA', Mitsuhiro HAMASAKI',
Kazumi HORIKAWA', Yasuhisa ISHIGURO!', Takeshi OTOFUJI?, Yoshiyuki MUKAEDA?,
Shinji IZUMIYAMA!, Kenji YAGITA* and Takuro ENDO*

* Division of Pathology and Bacteriology, Fukuoka Institute of Health and Environmental Sciences,

Mukaizano 39, Dazaifu, Fukuoka 818-0135, Japan

*Kasuya Office for Health, Human Services, and Environmental Issues,
235-7 Tobara, Kasuya, Fukuoka 811-2312, Japan

* Division of Public Health, Department of Health and Human Services, Fukuoka Prefectural Government,
7-7 Higashi-koen, Hakata-ku, Fukuoka, Fukuoka 812-8577, Japan
*Department of Parasitology, National Institute of Infectious Diseases,
Tovama 1-23-1, Shinjyuku-ku, Tokyo 162-8640, Japan

An epidemiological investigation was conducted among public bathhouses that can be used
after payment of an admission fee (including hot springs) in Fukuoka Prefecture, Japan, be-
tween 2002 and 2004, to estimate the prevalence and distribution of Legionella and free-living
amoebae in these facilities. As a result, Legionella were isolated from 29 of 100 samples, and
free-living amoebae were isolated from 27 of 100 samples from 37 bathhouses. There was a sig-
nificant relation between the existence of free-living amoebae and Legionella (p<0.01). After
chlorination, 0.7 mg /1 and more and 0.5 mg /1 and higher concentrations of free residual chlo-
rine were significantly effective in controlling the proliferation of free-living amoebae and
Legionella, respectively. However, some equipment, including pressurized filtration systems
with biological filtration and the collection tanks for recycled bath-water were highly contami-
nated with Legionella and free-living amoebae, despite of presence of free residual chlorine. In
addition, because there was no disinfection process, Legionella and free-living amoebae were de-
tected in some baths with medicinal herbs. (Accepted 16 July 2008)

Key words : Free-living amoebae (BH£EEM 7 4 — /%) /Bathhouse (i83§)/ Legionella (v
A % 7 BHE)/Public health (2B H4).

"EERARREWRR  T818—0135 HRIRKEMHAFTAERFN ®092—921—9944
EASHERERESEEEET T811-2312 HRMMEIMEIFRES5— 1 B092—939-1744
RERREEILBEEFER T812-8577 BRATHESEHEAKT -7 ®092-643-3279
"ENLRAMET T - FEMHME T162-8640 HEFTHMFEEF M1 23— 1 @03-5285—1111

0385—5201/2008/1110—0749 $02.00/0© 2008 Soc. Antibact. Antifung. Agents, Jpn.



750

&

il

Lot x7BEE, WEEADIKEREOPT,
B chERT2biFTII L, Pseudomonas %
2XEETERLFTANLRNDOT, HBENEH
HEFEET A — SO CRESOREELL S
FONFETHIEDBHOMER TS, Fi,
LIOF 2SS BREOMMICIIHRERNT A — %
FETEEEEMMDLBETH S Lo EN -
T3P, —F, HHEBH®ET A -3V Y4 x
SBHEOBE HI50EHHEOEELTOH,
OB ICHET A0 TREL, VIR SBE%.
WETIHBEREET A —%, 20F T ALK
ATBE, HEEERLT A —~AOLIFT 5B
Bk MIRRRET B &0, LIUFRSEORK
ELTOREAEHE > T B ARER b BEShTY
339, IR VIARIBEEHHEEN
T A—ROMFGIE, VIAXSEOTFHEELS
LTEETHY, BEESNTIEIOLIAX
SEREOLEBRRARAET 254, BHERKT
A —="DEBRR G FFICHE LS hISIERER
FlIZTEAL, DEETE, BBEEIDIATL
KB BT 5 L VA X S BRSHRAEY,
T FFIFTDhTEN, LhL, 20UNMT,
HHEFB®T A — "2 bRFICHEL-LDIRE
Ko"VH30REHORE SR Oh, W
1t RERE S UTHRERE ORI,

22T, HHEEHET A —ROFEEEL VA R
SBEOREY, KBOHRICENLT, HEHHIC
HETIhEMHSHICT ZEHNT, BRBANO
BSRRENRE UTRE L,

51T, BERTOERRAEROBE L,
VAR S BHEOHBRRAOBEEZHS ML,
EREFOFAMERERT I LS, HHELT
FWELI

—

mE A &

ERIETHD S16EILHICH T, BRERN
DERRABLUBE FEX - -85%%28h)
STHIRAMNBE LTHE L, AEHEHRD
B RERRNOARBEIHIS0MR GRER)

FA R i

BAETA DS, 20—H4BATHRAL, H
S—EOHIR (REMEALREERFT SR
KRS HOK I, I THRE LU, BHEK
FEiE, BBELALRY P L  8AESR (500m]
B U1000ml FR) IKHEWML, YHcHREC
gL/,

LVIF XS BEOKRIE, L YAk SiERILE
SRS A, RABHNE T 4 VY 0%, B
ME L, SHEESEHIE WYO- o SEREH CERL
¥) RV, VUAXSEBEOBRR, YRT
14 VERHERR, SR, BLU
polymerase chain reaction & (lUPELL, H
W2, 28, PR, A, wIRE,
20024E, VIARIBABAT= 2 TN, EILBERRE
RERFFEF) IS THER L, S EICE LT DNA-
DNANA T AL H¥F~ a3 (DDH LV VA%
5, BEEK) 217-7, HHEE®RT A -0
B, BRASOFE"VIc#ERLL, 122U,
BERIZ100m] & Ui, 5k, BREOS 558
BHNONEY (A8 P ABHE) K0T,
WEMICEEAY 7oL URSICERL, S8
ORBFEFKENML, BRIL, ThiBERE
AIELTIO A S10°E TIVEBRBERRTH B
FRLU, & 1ml 2 KBHBHERREHICRAG L
720

TR RBEONE R, AABBIcBLT
Diethyl-p-Phenylenediamine # (BREEHAIE
%3, DPD &, SHE%) £ALT -1,

HE R R
1. AEREROHE

RiZROWRIL, HEKDOAMER LT B KD
1153, HPAKBIUBRKEFER LTS
A 3 MRk, HPK, KEkE X UBRRKEREA
LT 5508 2 ik, KEKDOAERLTHS
HERE AN 14 5638, BERKONRMFETSH - 7l
BOTHERTH -1, HREBERARONEOE
WTHET 3 &, EMABARIC L 21HRDH1L
sk, WEABERC X B EEM2MER, £
ABEYE LB LRI L > THOATI TS
WM, FEELTHEHABAHREERKEL TH
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ZHEBICH U TOAERET > TR KRR M
1 Hisk, TN 2HRTH -7, Ch o OMERI
20T, ARloBEBRREREE, Asboah
HERT A —OHE, BIULIAXIBHED
BRICODVWTHELR T B8, Thoofiik
i, HEEBLTOHAHEEE, Wihbd, ERHE
FHET->TEH, +/ /EOMOEHEHEET-
TOARIE D - 72,
HEOFEAEEYIE Table 1IZRTEEDTH
5, MRIL, Table 21T LB, BEORHE
KH42, P xyv PRBLIUBHRBEEEM
B OKH19, BRESBREKNT, EHHIO,
BRY VI KBXUHFKS v 73, Kk
ML, NTHF+ v F+—NEHHT, ABHNE
MpHss, BUEAS, BXU, #Eekd 1 o&F
10058%TH » 72, ’

2. LPHARSBESLUBHEEE? X —
NOBHIRR

FE L1 3THR 100 R H 0 13/3 (35.1%),
27808 (27.0%) S AHMEFRET £ — el

Table 1. Change in the detection rate of amoebae- or
Legionella-positive samples

Sampling No. of Amoebae positive Legionella-positive

! samples o
period tested samples (%) samples (%)
2002 56 18 (32.1) 20 (35.7)
2003 27 6 (22.2) 6 (22.2)
2004 17 3 (17.6) 3 (17.6)
Total 100 27 (21.0) 29 (29.0)

751

L, 2143 (56.8%), 29&#t (29.0%) » 5L
vHxIBREERE Ui, BAEFICLIEBOL
PARIBEBLIUBHERET A —OKHER
X Table 1 IIq"d &8, BEMCHMBEDD
BHRIEADT 2 EASED s, BREEY
T A -SRI EN B E, BHARET A -
NI G > RERHCIBOLT VI X 5B
B OBRERICEND 5 hBEDLREHIICRET LK
B, HREFEET 2 bk shic fEL, &)
HEhiih-cEBL Db LIRS EROBM
ERFEICHIEBHOMEN - (1 %EkKk
R, x'BE, 1—YORIE) (Fig. 1)
AHoBRICX3 L YA SBHE L AmEEYS
T A= ROBRHERE Table 2127 T, BHOD
BHEDB8BN S LI ITEBEM, 19.0%Hh o
BHAERET A —1\hgilidni, £/, EH
(50%) HLUMEIE (60%) TLIYAXTBHE
HBHNRHBEFEET A — SO HBRERICRE
Ahich, BEREE (0%) T, HEME®R
HEBTH -7
AEthofEREERBEEEL, »oBH
EEHT A — O ERS 80ROV T,
WHREERBE S BRAERKET A —BHED
B ERRE U 7o &SR % Table 3 1I0Rd, HEEEE
IS RIEKE0.6mg/l LLTFOFER L0.Tmg/1 Pl L
OB THBREERT A — SRR
BEBohl (x'HBE, BRES %), 1,
VYA RS BROKRT & HHRNIEREEOBF
{Z2WWT Fig. 2 IR, HEEERBIERH0.5mg/

Table 2, Incidences of amoebae and Legionella in samples

No. of No. of samples No. of samples
Source samples amoebae - positive Legionella -

tested %) positive (96)
General bathtub 42 8 (19.0) 10 (23.8)
g::z::go\:ith jet bath or bath with ultrasonic wave 19 5 (26.3) 7(36.8)
Outdoor bath 7 2 (28.6) 0 0.0)
Bath with medicinal herbs 10 5 (50.0) 5 (60.0)
Tanks of hot-spring-water or well water 3 1 (33.3) 0 (0.0)
Drain of facility 1 0 (0.0) 0 0.0
Hair catcher 7 1(14.3) 2 (28.6)
Filtration machine content 5 2 (40.0) 2 (40.0)
Collection tanks for recycled bath-water 5 3 (60.0) 3 (60.0)
Water that washed the filter of the filtration machine 1 0 (0.0) 0 (0.0)
Total 100 27 (21.0) 29 (29.0)
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Fig.2. Relation between the presence of Legionella and
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Yates' chi-square test (p<0.05).
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Concentration of No. of Incidence of amoebae-
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Fig.3. Rough sketches of two bathhouses with collection tanks for recycled bath tub water (CT), labeled Bathhouse
A and B. Bathhouse A had 11 small bath tubs for individual or family use whereas bathhouse B had a large bath
tub. In bath tubs in both facilities, free residual chlorine was detected.
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