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SEEN, BREOERIEREFEZEN TS TS,
RIEGE DIEGIE & U CTld, EERAGHAK, wHis
K AEFRRLIMIRERFAH SN TV D 270,

Al BEAAER R ARSI E 2L U &
FHEEE D REFRANO AG iz FH L TwieE
D@ A2, FHESIZBEIRE L O Y& A
T 572D YBFEMHANA L, AR EZRILL 72,
FRUL L 723648 K 2> & Legionella pneumophila 7353 ¥
SN2 b, TOHGRRTH IR 2 780 %
72, X)L N L 72D T ORI E
5T 5o

kB, BEFBERPREN S NZZHBERIIBWTY
P BH OWEIE % H\» L. pneumophila O 45 % i 72
bOO, &N Lo/ thb, Yk s
FRBRIEHS 2SN h o7z,
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Table 1 Investigation results on structure, equipment and sanitation management in the bathing facility

Investigation item

Results

Structural system of bathing facility
Pipework system of bath water

Type of water used

Disinfection method of bath water

Measurement frequency of residual chlorine
concentration in bath water

Replacement frequency of bath water

Cleaning frequency of bathtub

Cleaning frequency of receiving tank

Cleaning frequency of strainer

Filter material of circulation bath water system
Cleaning frequency and cleaning method of the filter
Self-examination frequency for Legionella spp.

Latest self-examination date and examination result

Recirculating bath system that is a daily use type
See Fig.1

Mainly hot spring water , use tap water when shortage

Automatic injection with sodium hypochlorite solution
(Set to 0.4mg/1)

Twice or three times a day

Once a week

Once a week

Once a year

Once a day

Sand

Once a week and backwashing

Once a half year

June 1, 2017, <10cfu/ml

I #HEHE

A. FEESARE

2017 4E 10 H 31 HICRBESNOEHEEETL O
ATIEE LTl - M Sz 8% 8% H 10 A
20 H) 25, REFENO AHRZEZ 10 A 22 HIZFH
LCTWwid, BEABEROD - 7-BIEED2S 10
H 31 HIC Y3 Hiak o3 2 AR B - 720 &
ZC, FMH, FHESIESHMBHEOTATAES L OB
HABOTRMEI TV, EHICIIHSHBLIUILAH
28 HIZ AWM 7215 T2 SRR IS O W T,
AR L OB ORNAZBINL TfTo 720 37
AROR B Y RAEE X, B OISR,
KOS, BRAKOWHHESE, LI ATRRAT
WA FERIRIL, MR #2555 T o 72 (Table 1),
B. Legionella spp. tRZ& ¥4

IR KIS 5~ 7 WilIR K (Figl, A). TR K
AR A= ZAHNEEE K (Figl, B). mREKEAM & —
AR X I Y (F— A2 FKWm) (Figl, C). gt
KBEMS v oru—1) =y o7 NEEK(Y v 2
o —1) —WM) (Figl, D). i&RAKSZ A& — A NEE
K (Figl, E). #RKZAY ¥ 7 NiRRK(ZAS ¥
7 7K) (Fig.1, F). BHHENBREK (Figl, O BL Y
BV P R R = Al K (88 KAV K ) (Figl, H) @ 8
AR % Mkl & U, Legionella spp. O 455 % ik &
720 AP ORIE X, Table 2 128 L7,

ZAY VIR BNEAEKE X OHB KK,
HOPLDIA0EE 2D XS 25%F F S +

74

) AR IR 7RI L 720 & — A FEH I,
SE5ET v 7 T CRIHML RS, W) 2
VIR L 720 & ¥ 70— Y —NZEEKIE. Dy v
yu—) =By Y UIZEMKSLEHRAL, 55
FEEEEH AT L7212, HEHIOA SHRILL 72,

E BT, —HOBREHRIUC 72 > Tk, DPD(NN-
VIFNp- 7Ly I7 I V)REEREA LT
EHRASHE, BE) 2wz X b8
mEOWE. HENEL X OF T AEBAKEA F
VIRERREE DSl (MRS = A7 v 7. 5HR)
% Hva7z pH e & P CHEHE L 72,

C. Legionella spp. IREH %

Legionella spp. D5k, WEARH~=27 L7
BLUVLUF X FIER LTRSS 3 ICHE U THEHE
L7z $bb, K% 500me DL EIRAKTE 72
BT DWW T 500me %, 500me 12 i 7 7 v EOR
(SR E A A — AR K, TR Kz A+~ —
AWK IZERZ 02um DAY TS5V T4 VY
— (47mm %) TWH1 A8 L, WA EK 5me & A
Nlza=INVFa—TIB L% 1 5ERLVT Y
7 A ¥ —THELZ, BOSNLIRMH L 5me
. BULE (50T, 200 1) B L OMBALE (w0
HCLKC #% i i1 (pH2.2) % d 0 LA, TS5
SELER) 2 7w, 2D 100 ul & GVPN Z2 K5 s (B
FAbEBRA S, HRO2BUIC®EA L, 36 £ 1CT7
HHEEE L, SEEB EOREIn=—28W L.
L- Y AT A YEORME, WWRINEHTTORE, 77

BN RS EHERE Vol. 13



ABHERZZ BT B L. pneumophila 53471858

Fig.1 A diagram of hot spring water supply from springhead to bathing
facility. Capital letters A to H indicate the sampling sites.
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Kt LYk A T RIS AN (7 > R
K&t HROIC X 2 EERBAFHM L. FE L7z
X512, HBlLzao=—%%2it L. Bohi
2 5K 100me & 72 ) OF & (cfu/100me) = 5HH L
726

D. /NIVZR T 4 =V R IVERIXE

2NV AT 4 =) ROV ESIKE) (pulsed-field gel
electrophoresis, PFGE) (%, Chang & 9 @ J5 i (2 #E
CCTERiL 72,

7 13 proteinase K(0.1lmg/me) (F1 %38 T 3%
B At KB WA Geak DNA OYIWTId §fi 1
(50units/sample) (¥ # I 54 F A&k, #E) I
XOMB L, ZO%ESIKEIL CHEF DR I (Bio-
Rad Laboratories, Richmond) % W5 i L 72, R
R LTh—AFKNM(Figl, CO). #>rz7u—1—H
(Figl, D). %A% v 27K (Figl, F) B L UEXES
K (Figl, H) 2 & & Z N8 L 72 L. pneumophila
% 24 BREEEA L 72,

E. PFGE /N2 — f&#h

PFGE /8% — v i, FPQuest(verd45) Y 7 b LT
7 (Bio-Rad Laboratories, Richmond) & & - T##r
2T, T Fu s I AR L7
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A. FEERILARERER

YR ANG OB KE RS A 7 20 % HAEH
RERNXITHY, FHREFEHLTBST, I
BRAKE LTHOWTW20Id, B2 5370 NG
BZEHAOFRIS Y v 70— —BIZL 5 TR%L
72l RE K TH o 72 (Table 1),

Mk ¥ TOMBAKDOREE N X Figl IR L7,
PR HBIT AT 7T5m3 D F v 7 1C—HEF
W, TI0OAEBEROR -2 ZFHL TS
Youa—Y—HOF Y IIZRY T TEAIN TV,
MK, 9 30km % 50 45 B A% BE 0 T4 E% AW
MigxE T rru—) —HIZLoTHRESN, FHE
BICABHERMOZ AL SRELZFZH L, 24m?
DAY v 7B ENT Wz, TURAKOBEIZHE
W 3MEFEE TR TED, BRICHHINY V7
O—1) —HOMEIL 86100 TH -7z ROBEE
TOM. ABHHOEESAE LA, KEK
PHLEN TV, ZAY Y 7 HNOMRKIE. B
ZNZNOFENBEME X OBFRA A ICREG S h, £
DEHENT Fx v Fx =15 WICHHHEETHHT
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52 ETHAMIN TV, liKkOWE X 5
WEBEOBER B X OMRAKZAY ¥ 712 12% Kl
WFEM Na B2 HEJEAT 5 2 L TITbi Tz,
UL, CASARAOH 3L H), ZAY ¥ 7 KD
RRAEZREEZHNZELZEZ A, 005mg/l KiiT
Y (Table 2). #H. %A% v 7 ~NRKHEMEHME Na
BREEY) LT 2—T70F )RR THL L
AL 720

W B R A BT B A K AR o fi AR A BRI
Table 1 \Z/RL72E B[ VIF A THEZ T 5
7o O\ B B I B9 B Bt L odast ([45$1 )10 ]
WD E AT FEE S T, ‘I@iﬁﬂmi‘dﬁﬁ
EFEM Na O 04me/L 12 b L HICRES
TBY., ZORBEOHERIZTEH 21525 3 IEI(EIJﬂzé
N, RLERITPRE STz, 2017 4F 10 HH a5 5
THICBTLMELFHFLMERLZE T A, 02
~ 04mg/¢ O THEFFFHE S N T W72 HHEKIE
BT ESEAEICHK L, COBICHMOWEREB L O
HEP SN TV TRKZAY ¥ 7 OBHEB LT
HBIFEICIEOHET, A7TFy v Fx—(A b
L—F—)oiEfidgEHiTbhTwniz, A#EED 5
s S, BIC 1 E#EG S TTbh vz,
VMR 2B\ T Legionella spp. ® H ERAIE,
FETECE STz, HIEOBREIL 2017 4F 6
H1HIZATHhI, $XTOFRMAKS L ORISR
K& D 10cfu/100me K DR R TH - 720

—J. WmRAKOZAY 7 X0 b EiMl(Figl,
A-E)ICB A EAEHIE, SO BEN VT
END, —HARTHTH o7z BARRIZIE, PR
a)my‘iﬂwi)\ﬁi R — 2 OEm L, i
ENTVR VI E S L 72 RETHRES N TED,
Hie. M B2 3fTTbh i o, £
7oy HRAKEBET LY 2O —) —HDF IO
HEB L OWHE. TAY V7 HLFAKOTET
I BEEMERIKEL TIrbhhTwz b oo,
Legionella spp. ® EE‘E’F@\* IzhTnwidrose A
R ORI SZ AT OV T b, JER AR
—X%iﬁ’ﬁ%ﬁﬁ‘iﬂzﬁc‘:?ﬁﬁﬂb SIREECTHRE S, F2
ORI Y v 7 £ TORE OB X NE#H
birTbNTWhhoiz,

B, 20174 10 HHICBIF 2 U AR RO 1
H& 720 FHFHEEIE. BLXZ 3304 TH -7
B. Legionella spp. DRI

Table 2 |2 Legionella spp. DRI 2 7=~ L 72,

76

B, iR BH

Legionella spp. B Sz, FRMO 5 > 7
O—") —HIZmRKEZEAT HR— ALK, ¥
u—Y—WN, ABHERMOZAY > 7KEB L UH

RIBE KD 4 BAET, GHESNz0iFwENRD L

pneumophila MEHRE 4 K1 (SG4) ThH o720 AT VY

KB LOBEREEKD L. pneumophila WL, Th

Zi 2.7 x 10%c¢fu/100me B £ T 1.0 X 10cfu/100mé

Tholzo ZEMTREDLD, ¥ r7u—1) —HNik

HKDOH I 5.24 x 103cfu/100mé TH - 72,

C. PFGE & 2 Bi#EHE
R — AFKIMH K 3 H (W No. C_.1~C3), &~

7 v —" —AHk 10 ¥ (E#k No. D_1 ~ D_10), %

AZ ¥ 7 KHIE 10 #k (Fitk No. F_1 ~F_10) B X O

& R = K HR 1 #k (B #k No. H_1) 125w T PFGE

ZATo7c e TH ZOUKESY — VIS HMEITE A

FTRTOMAALHI M T 5 PFGE /37 — Y &2/R§

HARIEFRD b N h o 72 (Fig2)o /2. BEXREEK

stk d PFGE /8% — v LRl U8y — v 2R $ kX

RHHLNT, DB L T /2DI% AT ¥ 7 KH

KR TH - 72,

PFGE f##t O#& 4, Dice F2%uA 90% % Mz 72013,
Z AN 7 IKHK 5 (PR No. F_14,6738) (Fig2,
Dy A—AKEHRIHBBIOSY 70— —HNH
¥ 2 ¥k (Wikk No. C_1, D_34) (Fig2, 1), ¥ ¥ 7 u—
U —NHKk 2 kB LAY >~ 7 KHIK 2 Bk (W R
No. D_638, F_510) (Fig2, ) % & U2 & — A K
k2tk, yrru—Y—NHKRIKBLOZAY ~
7 K% 1 # (W # No. C_23, D_9, F_3) (Fig2, IV)
Tho7.

V. 8

Al BEREEIKD S L. pneumophila SG4 H3He it
SNFz720, HYEB X OTHELEREOTEHZ 1T - 72
LT Ah, R—REKM, ¥ rru—1) —NkEEHD
R & A UIMIERE 4 Tdh 5 KRR 2 7z,
L. pneumophila \IERBEH IR < A4 L. #AMENC S
WTHIED S O EERE D SNTwa Wy TAENS

BOTH, PHik S Wt aE Ko 13> SRR O 5
B 2 A THBI RN 13 & v o 720 %
BEiD 5 L. pneumophila SG4 # MM L TWw5b, 2
NSPAFOHE 5. FHOFAEICB T, F—2
KEDORWPGEE S NI2DI1Z, BF%h— ZADRKf

VB S T 75T O F3EHIC AR R AL L
R RFHEEE SND 2 LI X o TR S %
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ABHERZZ BT B L. pneumophila 53471858

Table 2 Isolation of Legionella pneumophila serogroup 4
. Residual
Sa¥npl.1ng . Sampling L. pneumophila chlorite Water
site In Specimens . temperature pH
. date (cfu/100ml) concentration o
Fig.1 {(®)
(mg/)
Hot spring water in Now. 8,
A the storage tank 2017 Neg. NT 35.2 7.56
Spring-h  Residual water in Nov. 28,
B ead side  the hose 2017 Neg. NT NT NT
Swab of the outer Nov. 28, "
C surface of the hose 2017 Pos. (307) NT NT NT
Washing water in the tank of Nov. 8, %
D tank trock 2017 Pos. (5,240%) NT 16.9 6.91
Residual water in Now. 8,
E the hose 2017 Neg. NT NT NT
Hot spring water in Oct. 31,
F Bathing  the receiving tank 2017 Pos. (270) 0.05> 33.2 8.24
facility Mor's indoor bath Oct. 3
side en’s indoor bat ct. 31,
G water 2017 Neg. 0.4 39.1 9.07
H Men’s outdoor bath Oct. 31, Pos. (10) 07 38.9 763
water 2017

NT: Not tested, Neg.: Negative, Pos.: Positive, *: Reference value

Fig.2 PFGE pattern of chromosomal DNA of Legionella pneumophila SG4 isolates digested by Sfi l, and
dendrogram generated by FPQuest software. The alphabetical code of the strain number indicates
the sampling site in Fig. 1.

Dice similarity
coefficient percentage

2 g 2 2 o Strain no. Origin
WEEEIE I T T T T T #r Receiving tank wates
HETEIE D LI T T | P Receiving ank wates
PR T T T THE T P Receiving tankwater 1
o A R
LTETIE I FI 1T I [ £ Receiving tank water
- RO T T
I PEE PHCIE T TP T T #i2 Receiving tank water
—— L LT PICHIETE FL I [T 528 Receiving tanks water
S 11 11 R R
s | 1 O T RS
110 1 1 | WP s
- ~E HEE LD T T I e Hose surtace I
CITEE T T 1T ook v
s |1 O R S s \
£ ]|||| |||| || ]||||| || |I[lll || || “ { HI | T ——
D_8  Tank truck
- >
— TP THE 1 vtk ek H
— JHET LTI ] P T I s Receiving tank water )
LU T I e bosesurace ]
FE[ LEEIE TR T T I I s bose sutace -
I R N T A (R R T
HEFIEFLIE 1 P I] s Receiving tank water
H T T Tl Tor mceaa
LI O | A B || I R e
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ZF TV BRI Sz, S 612, HEIh
A=A WTY vy u—Y —BHARREKEZITEA
THE, KRAY TN LIbDEERD
Nize LT, —Hyrru— =Dy v rhR
WICHRIND & BN TRE - H3E L VB
BN Z NS ¥ I ~NEKREMAE LT 5 2 L1l
LM SNz F7o, WRAKRTH S Nzm—Y
— MO 35CHIA T, MixDZAY » 7 1ZiR
KEBLZZZORETH Y v ru—1) —Nid, HFY
5 BN ITA R OFH 1 He 2 EE (25 ~ 43C) I
ToofzZ EDHEM S 7 ¥ 7 PISARR O & BT
ZRML TOAWEEED D 5

FRAT R R R MR 5 B AL ITHi L 72 24
KRIZOWT PFGE T 27572 2 A, —#fIZDWn
TIIEBPEDOE Y — ¥ 2R TR RO b7z,
bbb, A—AKMHKRMKE S 70— —NH
¥tk (Fig2 ), s —AKMHEEK, ¥ 27u—1
—NHRMRB X% A% ¥ 7 Kl kb (Fig2, V) %
LNy yru—) —HRKB I OZAY ¥ 7K
¥tk (Fig2, M) TH b, SO s, HEFICH
ATWI2% k% L. pneumophila WHEAS, & — A KM
=y ryrua—Y—N>ZAE ¥ 7 KETGGIR A
IR T 722 eI NIz, 51T, £h
ZNORBICBVTHEIL Lz —HORKIL. 4%
L CHIGE LM #EZ R L CO R DD - 720 B
\ZERBEH O Legionella spp. D¥FEOY; & L T ¥
ENTVDET A=NPHEIET D E, T A=MEND
AR 2 W, AL RREN SIRET L2 L2 b,
JRIR AR O AN iRk & FAROFAEE B TIIA T4
Ty ZAY ¥ 7 OREHEREE E THHELBRINE
N7-Ez Nz LA L. GEEITICHWZHE
VA EE R K H R & BLEE O o B bR IS AR &
NZdpolal Eh b, WlELO 1385 O/ BRI
L. WS L 7R L 3 R AR TOE
Beb METERWD DEERRDIEF ICEHIEICE
ATWEZEDDL, BEERARKE T & THH
R K SRR [F— B 2 WIZEB DNy — 2 FRT
WSRO SN L WRESEH W EBbN b, Kalk
Mo, BRIBMEKD?SIEARED 1 WKL RES L
hrolzlzdh, SHICHRZ R L CHEBWRG 2 3%
3 bZEIETERDo7

4l FEOHIX WBRKEBETLY vy ru—Y
— WA L. pneumophila DIEHIFIZH2 Y H BT L&D
AETH O TH S 2 L7ze Valero 5 Wi, B
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% K TUEE3 2 1E3ER DS Legionella EGEE I D)
BL7z200%, wEEEMIENO & ¥ 7 NWKRRIZ X
S THREEIN T2 LUK TH - 72 HEM: 2 7R
BLTwb, $7, Litwin 5 P&, ¥y ¥ 7
H— DY ~ 7 NS Legionella spp. D33
72ZEDNL, LI A TIERAE DGR & 7 5 HE
HEBHL VD, ZLT, wWihd ¥ v 7 NOBk
HRWHBE Vo BN A Sl ERTH L &
BRLTWwA,

Wi R BRI [ EE IC 3D & Atk o @ b)
BREAEEHOERARD SN TS, L L, AH
Bl X 5\ 2 i K OIS 25 KRR A & B
NTW LA, FRHURPLEREKOBETRICBITS
AR OWTIE, BUED & 2 AHES IIZ A A
B R R W e, ITBUS X B E AR 2 F 5
5LEICBWCHENLERSTWD, TD720, 4
FZEOIIUMFBABRHFEZ T L, LI F TR
GHEZ P 272012, T oOREIIO T SEiE
AT 720
- IR R — 2 O AR B (R — R S 0 o> i THT A~

OHEESZIE, A— A0S - HEE0E

Jtis5)
sy rru—Y) —HOFEEEH(Y V7 3G - HiE

OB FE R, BRI K OB (KL Na

DT ¥ ¥ 7D Legionella spp. H FHRAS)
-2 NY v OFEEH (Y V7 NiREKOTHE (R

HAE R Na D7) 55)

AR, AR OEBERIZIZHRILL Twb, A
i O AR B[ H8EE | O M SFIZLHT H 5 25,
& 512 Legionella spp. DARER ik DHERE X B
F 272 kT, ENEThORRRIIHE - 72 EER T 0
7T K% LEYICET 5 EAEETH
5o

KEE, LI A TIEBERERSRE SN
CENL, MHBBEPAELZABHKICSZAL
PWRERMAZIT) L & DIT, FHMALE 2 L.
pneumophila D5 % RATZHBITH > 720 —#H
2 BEE NG ORRBEREH ST 5729
Wi, BEREAERICZ, ZheEhroaish
ZZHIRIZOWT, PRGE D~ — 7 — % v
TeHRRBE DI 21T ) LR D Do L THH, K
BHIHRAEIICL T A FIERE P SRR &2 0BT &
otz Airhtiak & OMEMEZ FHT 5121
Wb ol
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Investigation of Source and Route of Contamination by Legionella pneumophila Serogroup 4
in Bath Facility Using Transported Hot Spring Water

Tetsuya Yoshida ", Yukiko Igawa ? Maki Sekiguchi 3 Haruyuki Nakazawa Y Sho-ta Tsukada

1) Division of Food and Environmental Sanitation, Department of Health and Welfare, Nagano prefectural Office
2) Division of Infectious Disease, Nagano Environmental Conservation Research Institute

3) Saku Health and Welfare Office, Nagano Prefecture

4) Matsumoto Food Sanitation Laboratory, Nagano Prefecture Food Hygiene Association

5) Matsumoto Health and Welfare Office, Nagano Prefecture

In October 2017, Legionella pneumophila serogroup 4 (SG 4) was detected from an outdoor bath wa-
ter in a bath facility in Nagano Prefecture. A feature of this facility was that it transported hot spring
water from a springhead at a different place with a tank truck and used it as a bath. In order to re-
veal the source and route of contamination of the bath water, we attempted to isolate L. pneumophila.
As a result, L. pneumophila SG4 was detected from the outer surface of the hose injecting spring wa-
ter into the tank truck, the inside of the tank of the truck, and the hot spring water in the receiving
tank of the bath facility. Although the electrophoretic patterns by pulsed-field gel electrophoresis were
not consistent among these isolates, it was shown that this organism adhered to the outer surface of
the hose injecting spring water from the springhead can be a contamination source for outdoor bath
water.

This study reports the possibility that the interior of the tank of the tank truck will be the source of
contamination of L. pneumophila for the first time in Japan.
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