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The “24-HOUR BATH” is an apparatus which circulates the bath water, keeps it clean
and warm, and makes it possible to take a bath at any time during the day or night. It
consists of apparatus for cleaning (sponge or mesh filter and filter material), heating
(ceramic heater), and sterilizing (UV lamp). Recently, three cases of skin disease due to
M. avium infection in private homes, in which “24-HOUR BATH” water was suspected to
be the source of infection, have been reported. We attempted to isolate M. avium complex
from the water (32 specimens), sponge filter (29 specimens), and filter material (32
specimens) of the “24-HOUR BATH”. One hundred-m! samples of bath water, and 50-m!
samples of rinse from a sponge filter or filter material were centrifuged at 3000 rpm for
20 min. Sediment was suspended in distilled water and a smear was prepared, and then
digested and decontaminated with 2 % sodium hydroxide. The processed specimens were
cultured on 2 % Ogawa medium containing ofloxacin (1x#g/ml) and ethambutol (2.5xg/
m!) for 8 weeks at 37°C. Positive smears were 3 (9.4%), 25 (86.2%) and 25 (78.1%)
specimens from the water, sponge and filter material, respectively. A few bacterial
clumps were observed, especially in the sponge specimens. The number of positive culture
was 5 (15.6%), 24 (82.8%) and 25 (78.1%) from the water, sponge and filter material,
respectively. Among them the number of Runyon’s Group II-positive cultures was 5
(100%), 22 (91.7%) and 20 (80%) in the water, sponge, and filter material specimens,
respectively. In most cases, cultures were positive for both the sponge and filter material
specimens. All of the Group Il mycobacteria were smooth, grew at 28, 37, 42, and 45
C, negative for niacin, nitrate reductase, semiquantitative catalase, urease and Tween80
hydrolysis, and positive for 68°C catalase. All of the strains reacted with M. avium com-
plex AccuProbe and M. avium AccuProbe, but none of the strains reacted with M.
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intracellulare AccuProbe. Therefore, all the Group Il isolates were identified as M. avium
by the culture, biochemical and genetical characteristics.
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Fig.1 Apparatus of the “24-HOUR BATH”

EAULIEE L2200 ml A VBN AT T 28I, 740V
¥ — XA L72500 ml #AT 77 AF v FB/ERIC, T2,
YEAF XU L 72100 ml & P#EM A 27 A HRICTRIUE,
[7—VERE] TEMNSh, ZHEHREHIZ, HE0IT4
C, 1 BRFRIHERA L2,

RMARILEE : %7K 100 mi, 7 14 V& — 1Z i H A Bk 50
m{ EZZTHEERDY L2808 LT/ S Nz PR,
F7o, WAIREARAKS0 ml B T IRE L T
SR BEHHEE 1~ 2 AKD50mi#E LE (Falcon) ~
#L, 3000rpm, 2040 L7z, L THL NI ILE
WERBREALGK I mIFESE, 20 1 HEFE TH®HK
EREE- 121, HFRBO 4% NaOH %12 T Vortex
mixer CHE#L, BRT00M—F0M, BLRE -
BH—UHEL 7,

B3 ERUUEMRIAD £ 0.1ml % ofloxacin (1xg/
ml) - ethambutol (2.5#g/ml) &H 2 % /NIEEH#IZ
Bk, 37C, SHEMEEL .,

SEER OMAL - BB KIC X B 5 MER O M R F
Middlebrook THI11FAIZHEAL, 5% CO, 55 Ad:
WNT3TC, 2 EMBE%, WM (40F5) TTEEL,
SE, MY, EHOMIEE 1ML HE L, Middle-
brook THO¥#i (2mil) THEH, 4TITHREFEL

SEER OFE - LEEMALE 2 BTE L 72 2% /NI b
%\ \E Middlebrook THO ¥ ERBEH 2 MHH L T,
B - AR MR D B UNC M. avium complex,
M. avium B XU M. intracellulare % AccuProbe %
Fvi7z DNA 70—=75 A b9 247572,
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BHBRE  Table 1IWRT & 512, JEEHBHEME
ki, wk326IF 3B (9.4%), 74 VF — 29l
2561 (86.2%), 1AM 3261+ 2561 (78.1%) THo7z,
BHEEFOREEIICOWTRS &, BATIZLHIC
BWTBDTAH%R L (rare), WHREBIL %D o 7275,
T4 NE —TIEPH (few) %W LS (numerous)
B OB HH 176 (68%), T 7z, WM TIix 2561
1260 (48%) dbRERSNE, EHFREBEITIE, %
BPAFTLTANT —IZBVTIZEALEDOBRAE (156
1381) CESASR SR (Fig. 2),
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Table 1 Detection of acid-fast bacilli in the stained smears prepared from the
“24-HOUR BATH” specimens
Number of Smear Number of acid-fast bacilli?
Specimens specimens Positive Negative Rare Few Numerous
Bath water 32 3(9.4%) 29(90.6%) 3(0)>  0(0) 0
Sponge filter 29 25 (86.2) 4(13.8) 8 (0) 2.(0) 15 (13)
Filter material 32 25 (78.1) 7(21.9) 13 (0) 4(0) 8(3)

2rare, 3 to
fields.

9 bacilli per slide ; few, 10 or more bacilli per slide ; numerous, 1 or more bacilli in most oil immersion

b Parentheses indicate the number of smears with bacterial clumps.

Fig.2 Acid-fast bacilli in a sponge filter specimen
(Ziehl-Neelsen stain, X1000)

Table 2 Positive cultures of mycobacteria from the
“24-HOUR BATH” specimens
Number of Number of Growth?
Specimens specimens strains 1+ 2+ 3+ 4+
Bath water 32 5(15.6%) 5 0 0 0
Sponge filter 29 24 (82.8) 7 4 5
Filter material 32 25 (78.1) 8 9 3 5

a1+, 1-200 colonies;2+, over 200 distinct colonies;3+, heavy but not confluent
growth ; 4+, medium covered with confluent growth.

KA« Table 210" & 910, KB ERMAR
Bk 326Id 561 (15.6%), 7 4 V& — 296l 24 Bl
(82.8%) B L UUEM 326141256 (78.1%) TH -7z,
BEGEOICBIAREBTOREIIOVWTRS L, BK
TIXEBFID 1+ THo72DIZH LT, 747 =B

WM T2+ ~ 4+ DEBFOR LN L DI ZNZN 24
B 1761 (70.8%) 3 & U°25BIH 1761 (68%), 3+ ~4
+DLONHET26IH 136 (54.2%), %E T 256
F8 B (32%) Ko7z, BB L URBRTRERED
BRICOWTRS &, Table 3R T &9 12, &k
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% - BEEBEIB AR TIER26F 26 (6.3%) 2T &
Lo lzh, 74NVT—BLXPEMTIRZERZNR2H6
2450 (82.8%) BLU326IH 2261 (68.8%) bR S
Nz, ELI2Th%E, WRISHEEHIBEREGBEICDOWT
RaE, Table 4 1IRT X912, EKESHERYE - 74
Wy —, IEMESEERE] B (328 kH 168k, 168
) P|RHE L, RT [WK- 7408 — - WHES
BERME] B (32Hcfkrh 5 A%1K, DEIRR) Tho7z,
SBEW O Runyon 4748 : Table 5 IZRT L9112, &
KTIxorBEEEk G/BK), 714V 7 —TIXVER 2%
ERRNZ 22T (91.7%), F7z, WM TIZTBE 1 &%
BIUONERE4BREYBRVZ20H % (80%) HPN#EHFET
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Holze TN%E, BKIZOWTIZRIEIOBKIH D H S
EOHEKBARRE COHHRN, /2, 7405 —B
L CUEM TIIBTE O %D 5 S EO L BABFRIE THH
AN, MAEPIERR OSHEE & OMBICOVWTRS L,
ZNZFN Table 6-1, Table 6-2 8 XU Table 6 -3
DEIRY, WFRIZBWTOHBEIRRESA D27,
BEH DT LT 1 VF —B L OIEM T8RS L 721
bbb sT, RE»SERICIHEFES S FHEINIZL
TH5b,
SHENHFEOFE : ¥ - AN - 57 RIZF0N%E
KT L T Table TIWIRLz, Thbb, SR
WER b IERRENE, BRET, SH|, 28, 37, 428k

Table 3 Correlation between culture and smear from the
“24-HOUR BATH” specimens

Smear
Culture Bath water Sponge filter Filter material
(32 samples) (29 samples) (32 samples)
Positive Negative Positive Negative Positive Negative
Positive 2(6.3%) 4(12.5%) 24 (82.8%) 0 22 (68.8%) 3( 9.4%)
Negative 0 26 (81.3) 1(3.4) 4(13.8%) 3(9.4) 4(12.5)

Table 4 Isolation of mycobacteria in combinations of the specimens

Specimens Number of specimens
Bath water Sponge filter Filter material

+ + + 5(15.6%)
- + + 16 (50.0)
- + - 3(94)
- - + 1(3.1)
- NS2 + 3(94)
- - - 4(12.5)

Total 32 (100 %)

2 Not sampled.

Table 5 Runyon’s classification of mycobacteria isolated from the
“24-HOUR BATH” specimens

Number of

Number of

Groups (Runyon)

Specimens specimens strains I I m v
Bath water 32 5 0 0 5(100 %) 0
Sponge filter 29 24 0 0 22 (91.7) 2(8.3%)
Filter material 32 25 0 1(4%) 20(80) 4(16)
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Table 6—-1 Days of sampling after the
last change of the bath water and isola-
tion of Group I mycobacteria

Number of Number of

Days samples positive Group II
1 0 0
2 1 0
3 1 0
4 2 1(50%)
5 4 0
6 2 0
7 1 1 (100)
8 0 0
9 1 0
10 2 2 (100)
11-20 6 1(16.7)
21-30 2 0
31-40 0 0
41-50 0 0
51-60 4 0
61-100 3 0
101 -200 1 0
> 200 2 0
Total 32 (100% ) 5(15.6%)

WS CTHETRE, FA 7, WHEET, YL 7—
EBIUYERN Y T—EEM, 68CH 57— €k
TH o770 Tween80KfRIL 5 HiLEREM, 10 HEA
BRRICBEEERTDORH o7z, Lizho> T, HEEME
WOEWKPEERE - ZLFHEERI Y M. avium
complex L RIE SNz, &51Z, Table 8 IZ/RT &9
AR T BEEKRIETTXTH DNA 70— 7T M.
avium complex AccuProbe 8 & U M. avium Accu-
Probe & G L, M. intracellulare AccuProbe &
FISL72bDid% <, 5 FRIZEFWIZH M. avium &
FE 37z,

% =

M. avium complex BEHE MM MESEET B4,
FIZAIDS BB B LHMRABREL LTEEZS L
TBY, @YREEEI R L, —RICFREITRE SN
TWwa ", ARBEOBRSEFIIK, TELREORKRL
25N THEH Y, Saito & Tsukamura? 1F8EH »
LAHBENERIIFHINDE I LIZDOWT, FHE
50 IEERUFBEOTE,IS S L - AR L, BEH
KEEOMBRFUIOWTHREL TS,

EZAT, bHRETIIHAKREBER S, HRICE»<
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Table 6—-2 Days of sampling after the
last washing of the sponge filter and
isolation of Group II mycobacteria

Number of Number of

Days samples positive Group I

1 16 13 (81.3%)

3 5 3 (60)

5 4 3(75)

6 3 2 (66.7)

7 1 1 (100)
Total 29 (100%) 22 (75.9%)

Table 6—-3 Days of sampling after the
last washing of the filter material and
isolation of Group I mycobacteria

Number of Number of

Days samples positive Group II

1-10 11 8(72.7%)
11-20 1 1 (100)
21-30 3 3 (100)
31-40 0 0
41-50 0 0
51-60 7 3(42.9)
61-100 5 4 (80)

101 -200 3 1(33.3)

> 200 2 0

Total 32 (100%) 20 (62.5%)

BRh, UBHAVOTHABRTES L) [24 KR
Bl PHARESh, —BRERETLAVONR TV, HEIZ
%o, [24RHEE] OWKD Legionella 12 & %75
WP NI ZNPERFREZLON FORi%D 1
BID A, 72, M. avium \2& 5 [24BRIAE ] &k
DOFF W WO [24RMEE | WA EGIR & % 2
SHABTFD, WY, Wik 2B 5 EEEEHED 3
BiAsHE SNERTEE ENTWS, 40, bhibhd
Tolz TAKHEAE] OBKEZDEILEKETH S A
Ry V7405 - WM (FLE) O M. avium
complex 12 & BHEFARITICOVTORFHZ L UL, 741
NVF = IEMIIAEBED A Y N—=TH B M. avium
Lo TEmEPDELLLHFEREIN TV, HKRiEZh
SICHARTHREE, HREL HICEE2NIELo7, &
D [24BEEE | A2 55D M. avium &, &
b EBEKDDVITBERRBHRE L ZZ 5NDEH, ABEIC
LVELHERELRELEDITT 4 NVT = TIHEMIZ
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Moy TEINTEITHGEL, WAKPIZERE, BRST S
boLBEbNb, Saito & Tsukamura DEREHHER ¥
(19764, ¥e2e - LMWK Y S M. intracellulare
LFE, WLz, 20k, DNA 7a—7LORE
LY M. avium EFE), BAY BLUSEODbA
bho [24FERE | 55058 M. avium complex
e Fhd M. avium TH Y, M. intracellulare \Z57
HEXNTWRWAS, 25 W IARHBE B/ 2281 M.
avium T 1D M. intracellulare THo 729,

FEDLNONIEED S AMICES 6 AT CIHRELL 72+
Bh S5 L7z M. avium complex 128D TS
M. intracellulare THh o1z CREE) Zedhs, KXHE
BARPL DTS NDLZ LAHESN S, FE Goslee

WO ETE B1E

& Wolinsky CKRE)® & 11 & o Ifn % & 5 7] ¢ M.
avium~— intracellulare-scrofulaceum complex H
M. intracellulare MITEEL© 7 ¥k (1451 5% ; 185 2 #k)
EAMLT VD, 22T, [ABMES] Y O5ME
B M. avium DA T M. intracellulare Bk S 7z
W—ERE LTHIE (2 CHi) KB 2WMEEDS
BIREEEHITONDLDTIE LA 0 BRAIL, b
nbho [24EHES | HE M. avium (ATH) B &
U et 4 M LB R M. intracellulare (11%) @
Middlebrook THO ¥;#i% Hv:7242CiE 246 CHO %
BRICOWTOREIC L R, 422 CTiE, M. avium O
WP RERRNETH - 720120 LT, M. intracellulare
TIE TR (63.6%) FTHIRERM, F72, 46CTIE,

Table 7 Culture and biochemical characteristics of Group I
mycobacteria isolated from the “24-HOUR BATH”

specimens

Mycobacteria isolated from

Characteristics

Bath water
(5 strains)

Filter material
(20 strains)

Sponge filter
(22 strains)

Pigment

In dark -

Photoactive -
Colony morphology
Growth at

28, 37,42, 45C +(1)2
Niacin —
Nitrate reductase -
Urease -
Catalase -
68C catalase +
Tween hydrolysis

5 days -

10 days -

smooth

smooth smooth
+(1)2 +(2)2
+ +
—(3)® —(2)®

aNumber of negative strains at 45C.
b Number of positive strains.

Table 8 DNA probe tests for Group II mycobacteria isolated from the “24-HOUR

BATH” specimens

Number of Number of DNA probe-reactive strains
Specimens strains M. avium complex M. avium M. intracellulare
Bath water 5 5 0
Sponge filter 22 22 0
Filter material 20 20 0
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M. avium 43% (91.5%) BEBEBETH - 72D1ZxF L
T, M. intracellulare TR EFMPEEEMEETH o7,

S, M. avium \2X 3 [248HRE | BKDE G
REE LT, BFHEEL L TR A= —DfRLIZEBKRD
R, TA4NVE —, B, WO OBEREORST,
FoA—H =L LTIE, BEREKOKREEDORE, R
BEINL D, SHObbLbROMKETIZ LU, &L
274N —BLOEM DS ST TICEHA»SERIC
HHE (M. avium) PHEEINTWSEH, THIFESLL,
PR DSHE R b [RIBPENWII R o8] 12k &
0, BESATGRIOEEZDONA, L2 T, &
%, —EOHBHIR TOWNE, BIEE, Kk, EZHEL:
DOOFHFANLEENL,

X 22
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