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Ideniificaiion of Yellow-Pigmenied Bacteria Isolated
from Hospital Tap Water in Japan and
Their Chlorine Resisiance

KATSUNORI FURUHATAT, YUKO KATOY, KENCH] GOTO?, KEIKO SAITOLP,
JUN-ICHI SUGIY ANIA®, MG‘?QN{)EU HARA®, AND MASAHUMI FUKUYAMA'

*Sehoul of Ewvironrmental Health, Azabu Usiveraity,
1-10-71, Fuchinub, Segamibara, Kanagaws PR9-8501, Japan
*Food Ressarch Laboratories, Mitsul Nevin Go., Lid,
2R3N, Miyahara, Fufieda, Shizuoka 42810135, Japan
“Ressarch aad fovesiipation Depariessnt, Suliting Managemont Eelucation Cenler,
1-4-28, Mita, Minato, Tokyo 108-0073, Japen
*Buhowt of Yeterinary 3@}(* di, Avaby Universit
WEA-F 1, Fuchiingbe, Bagaraihara, Kanagsws 8298501, Jfé‘;}@?i
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Twenty-five yellow chiromogonic stralng lsolated from hospltal tap wator samples s.’zﬂéieciezf
nationwide were ldentifled by partial 168 rDNA sequencing. In addition, the chloring resis-
tance of the isoletes was experbmentally Investigated, The results showod that of the strains
tostod, 12 straing (48.0%) were Sphing GOMGNEs uy: @!:;mmmmamm, which was most fre-

yuontly Idontd ilad, followed by 2 straing (8.0%) of Mycobacterlum Fraderiksbergonse and 1
mgam (4.0%) cach of S;mﬁygo;};ﬂ;:3¢ adiaesiva, Sphingopyxis witflarionsis and Porphy-
rebacter donghaensis. The other straing were not ldeniifled ¢ tearly but they belonged to the
arder of Alphaproteobacierla. On the other hand, the identification results by sequencing and
biochemloal property testing were not consistent In any of the stralns, showing that It was i
ficult to accurately ldentlfy the vellow chromogenle bacteria in tap wator based on only thelr
blochemical proportios,

When the 25 isolatos wore oxposed to 0.1 my/l residuat freo chioring for 1 nnoty, 22 iso-
lates (88.0%) stevived., Whon the OT (Concantration Time) value killlng 99.00% of the bacte-
ria was lovestlgated In 8 of these survivors, & Sfredorisbergense (Y¥-1 strain) was most
resE@tem% o ciiforine with the G value of 32 mg - min/l, tollowed by & wesincola/natatoria (Y-

7 stralniwith the CT value of 3.3 myg-min/L The CT values of Y«§ {Suhingomonas s, Y27
(8. ursinecta/natatoria) and Y-21 (Asticacautis sp.) were within the range of 0.9-0.1 mg-min
/1. Of the 6 stralns, 8 adhaesiva (Y-10) showed the wenkest resistance with fhe CT value of
0.03 mg-min/l. It was clarifled that most yellow chremogenic bactorla lsolated from hospltal
tan water were Sphingomonas sp., and these bactorin wors axparbnentally reslstant to ohio-

rlae.

foy words | Yellow-plumeni/ASphingomonss sp/Tap walar/Hospllal/ ldentificalion/
Chioring resiglanog,

’f@ff&“p&"rﬁfﬂf? ‘aultmr, Tat vl ,;;9 it i, fax: {j’(
48 FRAAEIE
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. FURLIHATA ET AL
INTRODUGTION
Since washing hands with sterile water before sur-

gery is nol reqguired and a swilch o tap waler had
been approved in-Japan, we: smesirg'ﬁgd olignirophic

40

hacterla in fospilal tap water in dapan (Furdhiala and

Fukuyama, 2006}, The resull showed  that
oligolrophic bacterla were isolaled from sbout 80%
of hospital lap walor samples collected naticnwide,
and no signfficant regional difference was noled, The
residunal ohlforine. conconlration o lap waler from

which oligolrophic bacleria were lsolaled was 0.1-0.8
mg/l, and ofigotrophic bacterla were isolated from
80% of fap waler samples contalning residual ree
citorine, alitough the chlorine concentration varied.
Most isolales were gramenegative rods, but only
about 40% of thess could be identified cleary by bio-
chemical properly tesling alone (Mothviobactorim
spp. and Peeudomonas spp.).

Furthermora, many of the other unidentified lso
lates produced waterinsoluble yeltow pigmants.

In 1877, Holmes & al p siformed 8 faxonomic
study of yallow clremogenic gram-negative rods de-
rived from human clinicat specimens and hospital one
vironments, and  poposed @ now  spooios,
Frendomonas paucinebiiis, 3 Brlan {1992} nvost-

meﬁ hipchamion! ﬂ{i}pbitﬁb& of yullow chromogonis
non- ;armanmtwﬂ gram-negative N}JQ Iﬁ@hﬁﬁ{} from
iod tap waler, b fe o identily lhe
and reparied 1L as & new Peeudomonas spe-
oigs, Sincs lhese yellow chromogenic bacteria have
been suggesied o be catsative bacteria of opporiun-
istic Infections, a taxonomic study of the unidentitied
isclates from hospital lap water hag becomi nuces-
Bary.

In this study, yellow chromogenic bactaria lsolated
from hospial iap walor worg sub o lo idontifica-
lion by genclic analysis. Smw fany  yollow
chramogonic baclora w&m, alated from hosplial tap
waler containing *Psidafa fia? hicsine resis-
tanca of the isolstes was alsn ‘exparimsntally con-
firmed.

MATERIALS AND METHODS

Eﬂﬁ&tﬁ:&’im aﬁi’i’iﬁ?ﬁ aaui cultivation
’ e of tay %’;ﬁ%{}rﬁn hospHals iy 18
o [0 % H fx aﬁmr m»

mwm fm; @ MaBOTHD,

and 159 agar per %swf p&f' a-7.4; Wﬂkw i’ure
Chomical Industries, Lid, Csaka, damn’& at 300 fo

7 days, I ot al, 75 wiﬁmw with yollow g}sg;%ﬂr*nmar}ﬁ

24

il region of 16

TABLE 1. Isolalad regions of test stralng, and the gongen-
fration of free residual chioring whar lsolaled from Bw lap
waler I hospitale,

Fres residus| chiorine ‘mgfi}
Tedat

Profocture -
0 ﬁiﬂ?ﬂ’i@fd 0506 UN'

Khiyagi 't 0 ¢ 0 1
Tokys ] 4 1 o 2 7
Kamagawa 0 o o 2 3 5
Lihiba & 1 0 ¥ 4 1
Saliaing 0 1 i i 0 3
Hunma 0 0 9 o 1 |
Iparaki o o ¢ 6 1 i
Nagsoo H { 1 ¢ iy §
Shizucka ] i g it o i
Osaka & a o g 1 -
Todshina 0 ¥ q ] a 1
?’asmﬁ}ka & & 1 8 o 1
S ¢ U o 3 !

Faﬂi:al i 8 4 3 & 25

O Unknoen
YU Mok of sialng

which were formed by Gram- tx?g}ﬁﬁ%*fﬁ arel posilive
rod-shuped bacteria were collected and storad al
B G i?&l)is 1}, Tha stored strains ware cultursd on
ﬁzmgw mdium at 30°C for 7 days and used for fur-
ther shudy,

Biae?mm cal tosts

20 biochemical wreporlios wore lested using
APIZONE {bioMériux, Marcy |'Elaile, France) follow-
ing the pm{om of the rn%ﬁ%lfammw The rosulls woers

“anatyzed using the analylical soffware, APTWAD Ver

1,1.0 (hiok&in.

dentification by partial 165 rDNA  setusnco
analysis

Gonomic DNA was ‘exiracied and purl f&ﬁ ty sing
the High Pure PCht Temgsgatﬁ Prepasation Wil (Rache
&iagn&s}fétys GimbH, Mannhaim, f;‘emzmyj foliowing
fhe protocol ai this nwm;mmm; Using the exiracled
DA solulion as the l&m;}h o for POR, the 5" end par-
SrRNA gonn @iﬁf\lul G00bpY was am-
plified using the MieroSey 500 165 (DNA PCR Kit
(Appied ﬁlssyslezna Fontar C:Ey ChA, USA), T§§8
PR pmx:il%@%s were purified using the ﬁmﬁ
PCH Kisen Spin Columns (%;;wﬁ%& Lab mmgﬁas
Hercules, CA, USAY. The sequensing reactions of the

POR gzmﬁuata were ﬁﬁ%ﬁﬁ%’ﬂ’&&@ using the MicroSey

50D 165 rDNA sequencing Kit (Applied Blosystéms)
ahd e rosction praducts were purifled  with
i‘kuiﬁ&a{;“‘ G-50 (Amorsham Prarmacia Biotech, e,
Uppsala, Swadsn). A model ADl PRISM® 3100
&umlm Fqabyzer {é’kg@éze% 32%5}”‘5&@"{;} wag nsed for
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‘F ABLE 2 Comparison of specios idordified by 165 rDNA segusnog anslyals with those by using ;&Figg}qf-‘ B ﬁmm

Speciss idontilied by using the

41

Specles Identiffed %w 108 NS

Suains sonuence analysis API2ONE sysiem AP ijt’f’?ggg g{a %
.2 Sphingomanas wralools/nalaloria Pastouralia s 1000004 L3
Y5 Sphingomanag ursincolamataiona Asromonag sslmonicida 1000204 a0y
¥-7 Ephingomonss wrsintola/nataions Pasteurelia ap. waozng 732
V. Ephingomones ursincotasnatatora Moraxela sp. 00004 azz
¥oi Spldngomonas wrsineoia/nalatoria Aclnetobacter Jowll QR00260 284
Y-13.  Bnlungoenonss weshoolsieatstona Asromonss saimonicide {40204 o1z
Y28 Spbligomonss wrsineols/natalonis Bovundimonas vesicnlarne oonoend BRA
Y-2T Sphingomonas vrsincola‘natatoria Comarnoans testusteront 1204440 kgt
V-3¢ Sphingomenss wesincolasnatalosia Unknown (000000

VoA {‘ps“zﬁyg&fmﬁfss wraincotadigtatorin Linknow DOGOONG

¥-74 Sohingomonas wrsiicoladnatatona Asromonas galmonicida 1030204 0BG
B4 Sphingemanas wrsincols/nalatoria Acingtabactor fowiil GOODZO0 384
-1 Mymfww&m froogrkebargenss Somamongs fealoMenn 10440 581
Y-20 Mycobacterdun fredenksbergenss. Unkricown §o0B440

- 40 Sofngbmonss adhsesiva Epfiingomnngg. pavcinobilis 0442364 TED
AT Sahingopivds witarionsis Brovundimonss vesictiasis 0400200 v9.7
e Porphyroliacier donghasnsis Splingoroonas paucimobifis DOB2E04 488
Y3 Sohingormonas S Lnkntein BoD00G

bE Sphingomonas sp. Sphingamonas galcknobife 8463341 977
Y34 Ephingomonas p. Fastourslis hasmolviva R0 ass
03 Sohiagomonar s, Spdengomenas pausimobiis pliEiali 408
Y21 Asticcacaulis s Brevundimonas vesioulads D4B02es 523
Y38 Sscoscauls sp. Grovindiionas vesiculis J440004 99,8
Ve Asficeacaulis sp. Frendimonss. vesfularis 0400000 78a
Y-8 Hovosphingolivm ap. Foraxela sp. DOC0G04 azz

w& mansured as follows: Sodien Bypoohlorile

sample slecirophoresis and dala colieclion. Th ofs-
tnined sequence dals were compared with reference
date from GenBank/EMBL/DOBY, and & phylo-
‘ponetic tres was conshructad by {he mmrﬁ%mi foling
mothed of Saitou and Nel ( 1987}, The isolated
strains wers idanilfied o the basis of miore than B89
slmifiarily values thal the ‘samp group ur species
showet,

Chrollne resistance fosts
Hsan a&smmrﬁi{m lesl,
‘oxposed o 2 mlof 0.1 mg/ residual free ¢ :
futlon for 1 minute, followsd by the immediate addi-
fon of Zel of mutdent broth, for  chlofine
copsumplion. Tha hactorda were than kopt a1 3070 for
¥ days, ant the Wrbidily was obsarved, The CT value

5 R baslaria were
oring s0-

TABLE 8, T valkies (99.99%) of yallo

dilulions were added 1o 200 ml of sierile distillad Wik
ir‘r lo propare 0.1-1.0 mg/! experimentat @nm;zuns,
The test badtoria wore cullurad o 824 ager medom
al 30°C for § days boforehand, and inclatarf colonios
wers  suspended with storle distilled waler o
preparea bactarial suspension of ﬁmui 10" CFUsm.
The bacteria wers sseded iy lhe axmrmm&ai 1 1
lione 1o adjust the concentration to 10° CFU/ml, Aller
exposure fo chlorine with strring at room %smgaméwﬁ
for the spacifisd time, 3 mi of this solullon was sdded
o 8 sterile ube umi&iﬁmg; 50ul of 0.3 M sodium
thiogulfale solullon 1o neulralize the residual chlorine,
Adter metfzizm* of the sories of expariments, sach
solufion was diled, ﬁn\i 0.1 mlwas smeared on REA
agar mediurm and cullured &1°30°C for 7 {izmg and the

w pipmenied bacterls Tsolated fromy the tap water in

Hpacias. CT valus {mgomians)
£ Myiobastdym fren fwf#s&mg;?ﬁ w8 42
¥-7 Srfipamenseyesiiosle or 8 natatodda 3.8
-8 Sphingomonss sp. LERiT
Ye2i sz‘af?xgammm wrsincod or B oataterla 8
Y2l Astictacaul QLGER
g3 Spfveiovng (i&‘f‘ mﬁﬁww 008
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Hition, ‘ ' ' '

26




YELLOW-FIGMEMTED BACTERIA IM HOSPITAL TAP WATER

Sphtugobinm francense AYSIONN
- Epdilngabiet fudfosr (AY S 19129}
i Spliuge bl fapanten (AVD39168)
62d L Sphingobine chugbukese (AP159257)
| | [~ Sphingobliun andenze (ARG47I54)
Mhingammar cloneor (ATH40139)
" Sphingoblum xenaplnga (X571098)
82 ‘ ~Splifngainonas chlaraphunelion (Snlfagbiva eflsrapmslicany (REY G

WW

Splrtgesnoniar panothuywe ("Sphingobiu yamotkiyas™H {T16145)
-Sulifngomonas heebictovorans "Sytlingnbium herbleidororans”) (ABO42233)
(i dabfocacnilis prventvions (AJEITRID)
|© Spbligemuns suberffacens (311737
| pinfitagansenas salt {YODG38
gg[ ?ﬁﬁfﬁgﬂm wimng sraceiiarslyilen { Y0830}

3 Splitigouotias prand (Y9637}

G2 Y4
‘ [{ i: Splingonges bareeudle (AFIEI06)

~Spdiingoaohos olfgaphenofion (A EREID
Splduganans sehinoldes (ARDX3T0Y
5
Splitngonmius ngetiil (AP1312935}
§?5‘ Sildngenianny nelands (ABISSE6Y)
4 {3;43‘:33}3&1 i et (A FA29239%
e Sphitigompris cgrinifaca (AIADI36)
‘L Spthingomonins dirolaki {éii&?fﬁéﬁ}
~Splilvganone: 3;}{;»3?9@&?!}&&:& {Seltigonpnls mncranatinbile™) {m*%? 133
o Splingonarion capenlots {“Novosphingebln capsulatund STELSEL I

i

Yo
w{’&&éﬁgﬁmﬁm; aellistnn {1 fs&sﬁi}

é;s?liugmmts rrff;&ﬁa’i{m;ﬂ.‘iif 91
67 i—-—fpf*fﬂga uias panchiobifle { D614y
; Sphingesonas sanpuls (D) 137363

r—Sphiugamen rore i (D84570)

05 | F-Snitagansanas parapancinsbilis {DES525)
‘2" Spliiugouanae yobimehlee (AND7 1955)
e Snhligonsanas plafospluerac {AYA53885)
, M’Lw ~ Praplnbusier nenslonenly fﬁf&ﬁ}i}%}}

gy Erpthromicrabinm rewesin (ARBI3355)

- Aclnsiohaster aoett (XT5066)

Srevatinlimonny sitbwibrieldes (A JE271RG

95

i on neighbos-joining {Hailoy nnd Mol 198 f} derved from analignmont oo
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Fis, 3. sﬂﬁsylmmmaw iro, baged on nuighborjoining (Salou &

(D B
was resanpled 3
iyt wée Ihe mmi}&r of subsitutions per nuclestide position,

CFU were measured, The CT valin was caleulaiod by
mlliplying the resiciual chlodne coneantration kllling
99.80% of bactaria by the ?mﬁcuf e,

HESULTS

Phylogonetlc analysls of tap waterderived yol-
rnw«pfgmmamgi bacterla by partlal 168 tDNA se-
quance analysia

Phylogenelic liees based on lhe 163 1DNA so:
guonces of lhe leal sirmm and selalad bacleda are
showr i Flge: 120, According 1o thess Iress, |2 80
=2, Y-B, Y7, Y-8, Y-11, Y- 18, Y28, Y87, Y-
VA6, Y74 and Y ?3“1} basﬂngﬁ lo ihe

KY
Sphingomonas wrabncoly and & nadadoria groug,
Thrae solatles (21, V.38 and Y-84) were most re-
fated to the praviousily ko spevies of e QU
Asticoacauls with less than §7.0% 3%1‘31%&;%{31 valugs,

and those fevals of similarily wers novel spacles, Y-
44 was identifled =z Splingopysis wilflariensis, and
Y-57 wag identilied as Ferphyrobacter donghasnsis,
Y81 &ﬂdt?‘vﬁgi clustercd with species of e genarg
HNovosphingobium and Sphingomonas raspeciively.

28

v Hel, 18873, derived from an alignment comprising 168

=] parl ial reagion saquances (4380p). Nocardia ;zf;memse {A¥B44580} saived as the oul group, The data a8l
000 Bmes by uging e boulsieap oplion-and e porcontags values are given al the nodos. The soale bar

Y10 was slustered willh Splngomonas achassiva,
¥3, Y- and Y-34 dlustersd with Sphingomonas sps-
cded, bt ﬁ‘;w could not be identiliad ¢ Kf‘ﬁiEy‘ Yot and
“‘f‘?{} wera dentified as M}fc@f}&&!&*ﬁe@m froderiks-

Largense,

Compatlgon with species ldentitied by 185 rDNA
sequence analysis and that of using the APIZONE
sysiem o

The resule of ieniilication by 168 1DNA sequence
analysis are shows i Table 2. Twelve stains

{48.0%) were identifled as Sohingomonas wrsincola)

natatoria by the 168 rDNA analysls, whicly was tm
lighest population, followed by 2 staing (8. ﬁ?f"f!
idenlitied a5 s%«%‘}aﬂ{?bdf‘i‘i?m{m ffeﬁﬂﬁk&}w{;{”f& &, fi}nﬁ
sirain each (4.0%) was identified as Sphiy Gomonas
adhassiva, S;;!:.wwﬁwxr& 5“"33':’352&6’!?8#3 am:i Fariily-
robacior donghasnsis, '

Some specias identifled using tho APIR2ONE syslem
wsre shown In Table 2. When identification probakbi-
y (0%} were more than B0%, two strains sach
(B.0%) were respeciively ldentifiod as  Hrewin-
dimonag vasioulans, Sphingomonas peusimiobifis and




YELLOW-PIORENTED BACTERIA IN HOSPITAL TAP WATER

Moraxelia spp.. One slrain sach (4.0%) was identl-
find &y Awomonas &ﬁfmﬂf}fui’}'zi and Pasteurela
Fagmolylivs respectively, The oilor skaing were not
ihantiisd clearly,

The identification results by sequence analysis and
binchemical proparly testing were nol consistent in
any of the sirains, clariiving thad accurate identifiza-
tion rasulis cannst e nhiained by blochars tival projs-
arly wsfing alone,

Chilorine resistanoce of tost strains

Wiien 25 lsolales wera oap seed bo 0,1 mg/t resid-
usl fres charine far 1 minute, the medium becams fur-
Lid in 22 isolates (BE.0%), showing their survival. Mo
turbicily of medium was noted In 3 strains (12094,
Indizating that the bacleria were mm;:;kcséa%gf Jllod,
’Taué 3 shows the a8, %&x& 1 values of 8 slralns,

rederkshorgense (Y-1 siraind was most reslstant

ts::e chlorine with the & T value of 32 mgming, §@§mw:§
by & srsincolasnalatoria (V-1 strain) with e €
wvals of 3% mg-min/. The C7 wvalues of ‘e" b
iﬁ‘gﬂmgmg nas g, VRTS8 w.gfmahfm{afmag
and ¥-21 (Askicdcands s} wers within a range of
0,801 mgemindl. Among the & slraies, resisiance of
lser Y- 10 sirain 15 adhaosive) was be weakest, and
e CT walue was 003 mgminsl.

DISCUSSION

Oul of gligolrophic bactera isclatod from hespital
tap water, yeliow chromoegenic bacleda were sub-
iected io identification, and many of Ihese stralns be-
fongad folhe gram-negative gons Sphlbhgomonas.
Afthough surveys of oligoirophic h»«z seria in lap waler
have besn reporied (Carter ot al, 2000), no sludy
has identifed isolates in de%a%s kfs"'m}f @iég}ﬂ w;ghxf’“
hactarial sleaios produce various walerinsclelie pig
monls, which are Important properlios for & ﬁr:}rent;ﬁ-
lion, Cligotrophic yellow chromogonic bacleria I tap
water identified as Proudirrongs 5o, x&}‘%li?l’l, eI
s Flavebactordom sp. (Rossonar, st U8
basod on e ploment colors have boan rmmﬂﬂ bt
our rapor is tha firgl SE&@}* which ideniifios the genus
Splingomonas, The most frwgu: nily ideniified spe-
ches in s sludy, Sﬁf;mgaf??mﬁ incolalnatatoria,
was proposnd an 8 now w;.‘%fiff,g:fi‘?t}ﬁ.fs specles by
Yabuuchi of &l {1599, 2002). A gram- g;@s&!iwa basla-
rig, Myeobacigiiom fs gﬂksb@m{ww was also éﬁm
%é%lﬁ:{i ;*3 ffﬂﬁ‘{aﬁ(ﬁf?ﬂé jenso is an aclt 53 Baslerum
Williansen ol al. (2001}, lsofailon of
1cHs- tisi}emu%au;, rycobactens from 1a§3 wal{&r has
bean reported (Mivamoio et al, 20003, and its Influ-
onct iy a healtl mallor. Chang et al. {2%2} detacted
nos-liberculous mycobacteda in hospiial fp walor al
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arale of 20.4%, showing the risk of infestion in hospi-
inls.

Chiorine rosistance of isclalos was also vest
gated In this study, Mt F‘i al, {4997) compared the
chioring resistance of 8 isolates from water samples
w? iected Trom water mrifmat;w grocesees In which

galdusl chiorine was prasant, and found that gram-
{}%;&iw broleria, such 88 Dacds sp and
Microgocous sp., wore more resistant to chloring than
gmm«nega&we Peoudomonas 2. §§3 our study, Ihe T
vakma x.l@ 99%4) of gram-posiive M frecerks
bergense was the highest {32 mg-minl), In gocd ac-
cordance with the {bciings mnnrls&:ﬁ by Wir et sl
{1997}, Sinps ke CT valus of £ colf was about 0.0
mg*mindl, ihe chiorine resistance of M. froderiks:
hergenss may be more thar 1000 Hmes thal of £
cofl. Streng ohioring resistance of acld-fast bacleris
has been clarified by Grabuw of al, (1983, 1984)
Ihey exposed M. foriuitorn o 0.4 mgdl residust free
chlerine for 1% minutas, bul mos of the sseded bao
torka gl 107 CFL/ml were oot kiled. Wa praviously re-
ported thal Methylobacterivrn widely prazend in tap
waler was relalfvely resistant o chiorne among
gram-negative  baclorke  (Hieaishl ¢l al, 1995
Furuhala st al, 2006). In the Sphingomonas spp. in-
vostioaied o ihle sludy, the O value (96.85%) of
some straing was 3.3 mg-mind, showing that thair
chlorine  resistance was- as strong as (hal of
Methviodaotsrum, although the haslers wore gram-
negative, and tiveir isotation from tap walor r\ﬁs?t‘-’:?nmg
residunl ch!feﬂmz wiss guevvineing.

Kolloy of al. (2004) rmoonlly detecied Sohingo-
monag sup, On A ghower clrlsls, and recommented
ils rapld removal In consideration of ths posaibility
lhat it could be a pethogan causing cpporiunstic in-
fection, Whan Q&a st al, {2008) investigaiod microbial
confaminetion of the ulasools nebullzer solution
used in hospitals, Sphingomonas spp. was Isolated,
Thus, they recommended @ tharough bactericidal
freatmont ak ing a shorler me. Simil arly, (he possibil-
ity of Sphingomonas spp. iaolsted from hospilal fap
walsr 1o cause opporiunistic infaction cannot bie ruled
o, Since complate elimination of I%&z& spocies from
iap waler iz imimsgihm al g:arézs@;*i recognition of g
presence In fap water, and i considerations for
handling tap waler In hospilals ars necessary,

ACKNOWLEDGEMENT

as sugpared in part by Hoalth and Labour
arch Grants {H1BMeikiippan-008) from
Hentth, Labour snd Wellare,

This %‘%}rif W
Seitnoos Has
the Mintatry of




46 K. FURUHATA ET AL

AEFEREMCES

Carler, o, T. Fiee, £, W., Buchberger, 5.4, and Len, Y.
12000} Relalionships babwoen lovels of hetsrelrophic
basctaria and watar qually paramaolors in g drinking vaksr
distitustion syslem. Wal Hes., 34, 14851508,

Chang, ©T, Wang, LY., Lso, Y, and Huang, 5+
(E00Ry HEM foation of n&rziuberw%uﬁa mycobisciens ax-
iuling In tap water by POR-rostdolion Fagment langlh
;}ﬁ::lyrmzw%tlma Aol Enwivon Microbiol, 88, 3159-3181,

Fusihata, K, and FPukeyama, M (2006) tzolation of
5 ngmra;;mc Hactesta lrom |ospiigl Tap Waler i
&smnﬂw) fokic ﬂm‘mﬁ 24, 323-328,

i, K., Kalo, Y., Golo, K., Hara, Ma Yoshida, 5., and

Flkuyeme, M. (2008) Isoltion and idenlification of
M@!ﬁyfmﬁf{aﬁﬂfﬁ gpacies rom tho tap walor in I;x}”m als
in Japan aad el aatibiolic susceptibiity. Mool
devreanad, BO, 11-17.

Girabow, W, Q, K, Gauss-Millar, ¥, Prozeghy, CO0W, and
Dainhwsdt, F. {19833 Iraotivation of Hepalills A vims and
inclicator organigesy in waler by T rosiduals, Apd
Eewviron, Miccobiol, 46, ﬁmm

f&ra&nwy WD E&, seutworigh, P, Hilaer, G and Bateman,
G, W, (1004) nscthvation of Hﬂg}ﬁ%ilm & virus, other en-
i{’;:‘i{; yirgses. s ndicatos organisms . in water by
chlarination, Wat. Sl Toek. 17, B57-654,

Viralshi, A, Furubala, 10, Malsumoto, A, Kolie, ¥ A,
J‘ilkésyama, M. ard Tebochl, K {1585) !‘hm;s}typ;f st
genalle xﬁw&s*sliy ol chisrime-resistant Wettiwobaciorin
& %Pﬁ‘ i&ﬁf‘ﬁ("d from warings anvironmants, Apﬁg’ &;3;;,@‘1,;
diceobind, B1, 2082107,

Holmas, a, Ower, R J., Evany, A flatnick, . and Wilico,
Wi ieT P’wwfa.xwﬁcm paveiriolifs, o new sposies
Ji}{'sh{i et From humas ofiiesl spesiaens, the tospital ore

'.51!?, anct othor sotimes, & o ‘xym‘ Bacteriol, 3¥,

i‘:mfw;. 3. 1' Theison, U, Angonend, §.7,, Amand, & 81,
e Pacs, B ?i}i}é} M'igwtm dﬁzﬂ‘sﬁ m of shower mug—
taini bioliin micrebos, Al Frviron, SMicrobiol, 70, 1187-
A182,

30

kile, oL, Morald, J. ami fiibas, I, {1997} Resistance o cido.
fimg of freshwelsr bamersa strasns - Apt, Microtidl,
8z, 718,

ibyemoto, ¥, Yamaguchl, Y., and Sasalsy, M. (200D)
Disiributiors of Legiopefia and mmuhermz}cm RYTD-
bacterla i environment (in Japanese). ffﬁ!?ﬁ?jﬁééﬂtﬁﬂﬁ;
16, 127-182.

Criifien, J. R { wa?} An unusual yallow  plgmented
Pepudmnonas Spcig isolated from ehlorinatad munigl
et o wisler supply, Miﬁm&‘m 69, 215-221,

O, £, Makieda, D, lshide, 8, Okano, Y., aodf Ksmlys, A,
{20083 tinrobial -:zmﬂasmzm%mn af nebutization solution
gned B mm&:&m Bigh Féenl, Bult, 28, BEI-E07.

Resgoner, 0, .4, Dalewon, 4 O, ﬁe&irmh b i, and
Barilok, J. {193*4) Nanp%mémymheiic plgmented hacin-
g i a potable walse immmm‘gs anh dfatrfbulisn system,
Aprh Frivion, Mizabial, 58, 912921,

Saitos, M., and Nel, M. h&ms’} Tha neighibor-jolning
mothott & new mem@é for reconsiructing ;@ny!ngmetfc
Waay, Mo Lol Evel, 4, 4084425,

Willumsers, P, Karson, U, Slackebrandt, E. amd
Kenppenstedt, B M. (20D1) Mpcobaciaivm frederis
bergarse 53, MOV, 8 novel gm&ycyzlis aroenatle bedrocar
orrdagrading Mwa.;;; sherfun apsoies, fm‘ o Spsi, Feal
Aicrobicl, BY, 17984782

Y¥aturohl, T iif,:fzszm,"f* Maka, T, Suzuki, 5, and Yano, L
{1998) Proposal of Splingomonas wzﬁeremﬁﬁm {vany
Brugpen, Jochimsan andd Brmm U0 oomB, Tow,
a;&f,'fmo;mms natatoriy {8 l@S“} comdy pov,

Ephingermaas. wrsioeols x‘;’@x;}cw g al 18975 ecomb.
nov., and amondaion of Ihe genus Sﬂmwfmmm
Mioredsol nentmnd, A3, 238-349,

Yabuuchi, E. Kosake, Y. Fujiwars, M., Maka,
Walsunage, L, Dgua, H, snd %mtﬁs}ami ®o{
smanddntion of $ie genus Sphingomanas Yabough et
1045 and fmior objective symonymy of the spscles of
Hiran LGNS, - Bolingobium,  Novesphingobisme and
Sphingopyiz, in orfunction wdlb Slestomonas wrsincols,
. J ‘;}n:h Evol f&%n:méwf 5? s«fmumg




Migroliiol. Immunol., 50(1), 1117, 2606
Isolation and Identification of Methylobacterium
Species from the Tap Water in Hospitals in
Japan and Their Antibiotic Susceptlblhty

Katsunori Furuhata*", Yuko Kato®, Keiichi Goto?, Motonobu Hara®, Shln—lchl Yoshida®,
and Masafumi Fukuyama' \

‘Gpi lege of Fr;w*

mmal H divh, Amlm Uanwsa}; Sagmxkara, Kmngmm 229-8501, Japan, *Fooil Research Laboratories,
Mi ) ) i, Vufieda, Shwmka 426—4‘?-’33 s, of Veterinary Medimw. Azubw Unt?ersﬁy, Sagamihar,
Karmgaw 220-8501, Japan, mm' ‘Imuhy of Medical Sawmr Kyuslm University, Ivuhmka, Fuknok 812-8382, Japoi

Recuived Avgust 22, 20053 in reviscd Tofn, October 20,2005, Aceopled Ottber 20, 2005

Absuryter: Contaming ﬁon nl‘ lap water by Me{f:ﬂobacfeﬂum specias has Lecome a sermm mm'ern in hm;p:-

msismnce ton'mlﬂpa, A ,hiaﬂcs 1n hiospital tap waicr, ‘

* Key words: Methylobaiteriiom $pp., Anibiolic susceplibility, Tap water, Hospital

The i mvcsugahnm of liic water nsed for handwashing mpmwd w0 far (4. This pmk pigment- -producing bacte-
before sirgery havt: rcvcalad mcalmm ofa; s:gnifnam i is comnmenly fokued fmm vanous ‘natural mmron—
iffere } it il-  micnts, incldi 1 , 1hy
labacté:wm steging may b egnvzronmmml xnchgge, _fns

senmhmgm lhc nse of 18 waler, ,Ammugh the: chlorine: Hefw&vcr Methiylabactertinm species have also
sterilization efta,p waler is mandatory in Japan, Methy- rccemiy been allvacling atiention as opponumsm
lobacteritun specics resistant to the résiduaf chlorine ol m{hagws in the: c,hmu ﬁekl v(' Y,
dfmfccrams widely mhabit tap waler: pxped khmugh chmcai mawﬂ

'u}ces, the axp'msm
m. infeclion due 1o the chan ‘
‘water for wash ing hands from slerile water to. mg water
isa concern,

by Patt et al. in 1976 (16), and 19 species hiave been

*Ada‘“ ; espondeive o Dr Katsonor Forohatd, Coiiege‘
of Eis ital \eam:‘ b Ui rsity, 1-17-71 Pichi-
,mbm Siagomihara, Kanapawa 2298501, Japan. Fax: +R1= Abbrevictions: MIC, ‘mistmm inhibltory concentration;

47546215, Eamail: ﬁim}m‘ta@amlmm.acdp TPGMA, mlwcighmi pa:rgmup miethod average..
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Materials and Methods

Bucteriad struins and culiivation. Tn 2004, 271 sam-
ples of tap water in hospitals in 13 prefectures. of Japan
were caitured on R2A agar medium {Wako Pare Chem-
ical Industrics, Lid., Osaka, Japan) & 30 C Tor 7 days.
Totally 38 colonies with pmh pigmentation which were
formed by Gram- m,gmma rod-shaped bacteria were col-
fected and stored at —8&0 €. The 58 stralus were con-
firmed to belong to genus Mefﬂ}fmme: it m:afﬁmg
to the definition given by Patt etal. in 1976 E" 16Y. The
stored steains were cultured on R2A agar mediom at 30
C for 7 days and used for Turther stady. Residual free

chlopine conceatrations by Lap water was sinultaneously
assayed by the eolorimetry method with the Aquacheck
Le {Nissan Cherrieat Fadusirics, Lud., “Tokyo).

H::mfmzwmi fexts. Vorly-ning E}amhmmmi properios
wore tested using APLSOCH {im%dm%m Marey-
i’lltmi@ ’ﬁ*ane:e? m;txr{imﬂ to the attached instructions,
AUX medium (bioMériux) was used as the test mediam,
and positive reaction was judged based on the turbidity
of the medium after incubation at 30 C for 14 days.
The results were analyzed using analytical software,
Bio Mumerics 3.5 (Applied Maths, 5£ﬁ$ BAdartens-
Latem, ﬁali,mm} and a phylogenetic tree w viis gmgmreﬂ
using the UPGMA mothod (18).

Identification by partial 165 rONA sequencing.

Genomic DNA was extracted and purificd using the

High Pure PCR Template Preparation Kit (Roche Diag-
nostics GmbH, Mannheim, Germany) following the
Cpritoenls of the manufaclurer,  Using the extracted
DNA solution as the u,m;alatu fur PCR, of a 3 end par-
dal region ghout &Kiﬁ*hg of the 168 TRNA gong wis
amplificd by PCR using « MicroScq 500 163 rDNA
POR KiL {Applied E%umysimm e {‘liy‘ E:aiti”
U.S.A). The PCR produets wore pm’;i‘m using PCR
Kicen Spin. Columns {Pm—ﬁesﬁ Jaboratories, Hercules,
{Ught, LSAL The m.gmnsmﬁ repclions of the FU{
prochuclts worg p{:r%e:s;mul using @ MicroSeq S00 | 163
TDNA sequencing Kil { {Apph tied Biosysiems) and the
reaclion pmt}mis were purificd with mzmﬁm an"i‘}
(Amersham Pharmaciz Biotech, Inc., Uppsala, Sw
d&n} A ﬁm{?ei AB1 PRISM 310 Genelic ﬁmal} Jug
{Afk;:«%md Biosystems) was used for sample clec
tophoresis and data colleetion. "The phtained SeqUence
“data were compared with reference data from GenBank,
and a phylogenetic tree was prepared by the nelghbor
Joining method of Saitow and Nei (1987) (17). Identifi-
cation of the speeies was ;Mf@r:mzi by il e than
099 similarity of the partial sequence of 168 7DNA,
Susceptibility festing. Drug seositivity tests were
performed using f-est {AD BIODISK, Delviigen,

SBolna, Sweden) according fo the kit instructions.
Antibiotios lested wore gampméém {ABPC), m:fa poxime

[CXM), gentamicin ({shfi} erylhromycin {EM},\ VRl

comyein (VOM), tetrscyeling {TC), imipenem (IPM),

chioramphenicol (CP), offoxacin (OFLX) and fos-
fomyein (FOM) A hacterial suspension of each test
strain (0.5 mi) was dripped on RIA agar medium
{Wako Pure Choemical Indusiries, Lid) (60ml ina E50--
wnm dish (Corning, Inc., U8, A0y and meaxeﬁ aver the
surface usiog a4 {im‘tradx stick, and un F-test strip was
closely attached 16 the medium. The pham were cul-
wred at 30 C Tor 7 days, and the growih inhibition zons
formed around the strip was observed, MIC was
judged by macroseopically reading the graduation at the
point where the end of the growdh inhibition Zone and
his strip erosised,

Resulis

Diversity of Binchemical Properties of Tap Water-
Derived Mothylobacterium Straing

The free residual chilorine concentrations of hospital
tap water where 58 strains were isoluied are shown in
Table . The 58 strains were tested for 49 biochemical
properties (Table 2). Fifty-Four strains wore positive for

“fable 1. The free pesidual chlorise congemiritions of fms]}ml tap
w&i&r wiwa 58 steaing of Methylobacterimm spp. werc isalated

Fres residual chisrine (nig/filer)
0 (102 §13-04 65-05 0708 TN
O & § 17 2 Z i8 53

* Uhkaowi.

Tuble 2. Pusitive churscteristios of Afedyylobarteriung spry, isoh-
ed from the fap water in imptmis using the ;\?i&i)ﬁ"ii fesi. '

53 Charsoiosistics Mo, of post awe: seraing g%}
§ Clyuorol 42(77.8)
2 Eryitriiol 3{ 36
3 p-Arabinose 140254
4 hrabingse 23 (428}
5 Riboze L
6 p-Xyioss 17 {31.5)
1 -Xylose 4074
10 Lialaosnse 120222
1 ilacose G167
12 : 31 {574}
i uleiie 3 56

37 Ekyoogen i L

&l m-Lyxose {40

43 n-Fueose 17(31.5)

44 t-Fucose (93

47 Gluconate VT4

48 2-Katopluconme pig

n=54 siradas,



METHYLOBACTERIUM SPP. FROM TAP WATER TN HOSPITALS 13

sone propertics, and 4 srams were acgative Tor @l ghyverol (42 strains, 77.8%), followed by fructose aud
praperlies. Positive neaction was defected only in 17 gliconate (31 sirains each, 57.4%), and tearahinose (23
(34.7%) of the 29 binchermical propertics, and the nur- strain, 42.6%), b-xylose and p-fucose (17 strains cuch,
ber of positive properlics was generally low. The prop- 31.5%), p-urabinose {14 siraing, 25.9%), p-lyxose (13
erties shared by most straing were the atilization of  strains, 24.1%), galactose {12 strains, 22.295) und gh-
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1

cose (9 staing, 16.7%). In addition, positive rescion
Tar 1-fpcose wis delected 10 5 straing (9.3%), Laxylose
i d (7.4%), Lrg‘lhz‘ﬂnl andd duleilol in 3 cach (5.6%), 2-
ketoglueonate in 2 {3.79%), and ribose and glycogen in |
each {1.9%),

The results of cluster anadysis bascd on the biochem-
ical properities dre proseated 4 ﬂifﬂn(ﬁ‘i)&fﬁm in Fi@s L,

When the strsing wore grouped al @ similarily of 0%,

48 strains (R28%) were gmu;mi o 10 clusters
{Groups 1 to 1), but 10 strains {17.2%) were nol
grouped with any strains, Shawmg considerable diversi-
tv. The htcvimﬂ numbier of strains (18 strains, 33 39
was inchuded in fmaugi 1%, and the mﬂﬁamy of charac-
teristics was 100% in 16 of these strains. Five straing
(9.3%) were incl tuded in Group 6, and the similarily
was 109 in 3 siraing.

Identifiexiion of Tap Warer-Derived Meihylobacterium
by 168 rINA .‘&ffq'wm'e Anclyxiy
Trom the results of the similarity snalysis based on

L

the partial sequencn of 168 rDNA, 36 of the test strains.
(62,19 were ideniificd as Metivlobucterinm species

(Table 3% M aguaricem and Mo fafisawainse wers
most frequently identified (11 strains each, 19.0%;, fol-

owed by 6 steains (10.3%) each of M. nmm;z?f;gﬁﬂ i

und M. radiciolerans, One strain {1.795) em:h WEE
idenlificd as M. mfmmwn'ms anii M. Je:g;m icum, Mul-
tiple mmﬁadaiv species were considered for 13 strains
{22.4% }g and determination based only on the results of
thiy stody was difficult, A rhodinuat and M. sumiense
wore cundidates for 3 steains (5. 29,

The reswits of ph;yiogemc anibysis of the isolates
ed with sequence data of known specaes fild
whin Fig, 2. gmmmy the species were divided

Ceoup A, wilh very high homology with allied

specics, and Group B with low homology with ullied

K. FURUHATAETAL

speeies. Group A consisted of 12 specics: M. gastmanii,

M {fswcymmmm M. thodesicmem, M. lusitanum, M.

poputuny, M.aminovorans, M. sefmmfzm,M vhodinmm,
M. chloromethamicum, M. extorquens, M. dichioro-

ametanicnm and M. orgenoplilum, and 15 isolates

{254%). Group B consisted of 6 species; M. hixpan.

donm, M. radiotolevans, M. Jifiswwaense, M. meslulans,

M. aguaticun and M. mesophilicen, and 43 isoliles
{74.1%:3.

Beeause the similarities of 9 steains (15.5%) (Strain
No. 6, 8 18, 22, 23, 26, 30, 31, 613 to the sequences of
type strains (Fig. 2) were low (less than'99%), the pos-
sibility of their being new species was considered for
these unidentifiod strains.

On comparison of these identification resulls with
the above biochemical property clusters, straing ddenti-
fied to hﬁ the same species belonged fo muthﬁ; b
chemical property clusters {Table 3}, s showing that iden.
Liligation based on biochemical pm;}c,rtm alone is diffi-
cull,

MIC Distributions of Tap Water-Derived Methylobae-
terium Species .

Table 4 shows the mnges of MIC, 50% MIC values
(MICs), snd 9% MIC vahues (Mi&a} of 10 antibiotics
for the test sirains. (n comparison of the MICq of the
drugs tested, IPM showed the highest antibacterial
activity (1 pg/ mly among the 10 drugs, followed by TC.
(8 pofml) and GM {128 ppiml}, but the MIC, of the
ather drugs was the highest conveniration tested (32
prg/ ml, 256 pgfmi, > 1,024 ug/ml),

‘The range of MIC ol TC, EM and GM was wide and
the disuibution wes unimodal, The susceptibility was
also various in ABP(‘; VOM, CP and OFLX, and the
number of steains in the highest Lszmmimmﬁ of MIC
tested was 16 steaing (=256 ;ﬁgfmh AR 6%} 41 sirains

mh?e 3 M Ffs‘wiﬁ%:fﬁ rerbn spesios idunifiod by 165 (ONA sequonce smdysiseand thelr grougs by binchemical gamglmtiw

s, of strains (5] Cirongs ol ¢f

M ﬁcg.{m’-‘fété}i
M. fulisawesnie
M ms;?mp{ﬁé’;r i

M, dnines r;mm:
M s
M.orheedivas ar M sedmiense

& busisgmiam mﬁf popuhieor M, shodesidnunror 8L docyanati or M. mm.mw

M. extonpiensor Mo elloremnethaniows or 8, dichieromethanicun

a‘tﬂs:%s‘g%!mime rerfum sp.

Tostad

(1 1549 3, 30, L0 NG
ERQRLEY 1,245,689, UC
6 10.3) 1,26, N0

G 3 34,56, UC
L 0

LT 7

35D 10

GRS 810

e Ln ue

9( 155 6. 7.9, W, LC
IBL000

 Groups in Fig. |,
#Linckassified,
“ By ol
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B zatmanii DSM 5887 (AB175647)
fﬁ? a‘?;myagamm LISH 11&9& {ﬁﬁ??ﬁﬁdﬂ} 3

Fadesis B
Lﬁ‘ém% R 3990" (AB175635)
% poptium (AY281818)

i

M aminovorans JOM 8240 {,&81?5&29}
g«fg suonvense NCIMB 13778 (AB175645)

me i%#wdﬁ:m? DM 21637 {Aaz'rae-w
| . chioromethanicurm NCIMBS 13688 {AB178630)

R

+ {AB175642)

> A

vens LAM 1 m 47 {hﬁi?ﬁﬁ&?}

R &ﬁ‘%?“% (ABI7583Y J

100

s, E}EM 16372
o8 0 panioum {Unreg: atere:ﬁ\i

g@ radictolarans 14K 12008
{AB1TEBAT)

ﬁwamm;ss DSM 5685
(AB1T5E34)

g

31
ﬁf aquatioum DSM 1683717 {Unregistered)
EQ

24
21
20
g4
13
16
2

| 42

100

| 41 .
| M. mesophilicum DSM 1 7oa" (AB175636)
1 Ly

: i
: '.%ﬁﬁcﬁmaamﬁmmas paiusiis DSM 123 (AB17569 )

Fig. 2. Distance matrix tros showing phylogenstic re%atw*aah{gm aming the Metylnbacterinn stvaing within the type

LR R fé.fszry;sﬁ cecfeoniisneias poliniriy was s wnad a8 @ e

sitations per :xm,]uazzﬁu il

e ol castgeoups, The seake bar indieatcs the mineber of sul-
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Tuble 4. Susceptibitity of Methvlohartsrfon strains. iSnlated
feom the wmp water in hospitels 1o 1 antimicrobial agents ising
the H-test

Antibiodic - MIC ughnt) :
Rangs M, M
Zmpictliin 8 a1l 128 =250
Cefurexime i =236 128 250
Gontawsicin 1 - 35 j14] 128
Erythromyols {4032 . =256 4 =256
Vancosiycin g~ I8 235 256
“Tetrscycling Q064 - a2 2 8
Smipene 14132 — & 125 1
Chloramplienion) - =35 256 =356
e flokacis 025 - =1 8 =32
Foslomycin 2 -0 64 100

e 38 SS,

(=256 pgfml, 70.7%), 21 siraing (256 ygfml, 36.2%)
and 20 straing (=32 peiml, 34.5%) respoctively, show-
ing high resistncs I contrast, IPM, CXM and FOM
showed bimodal MIC distribution. Regarding the num-
ber of drugs for which the MIC value was the highest
concentration tested, there were 7 drags for 1 sirain
{1.79%), followed by & drogs for 3 strains (5.29%), 5
drugs for 2 strains (3.4%), 4 drugs for 9 steains {15, ﬁ‘m}
aml 3
shraing xammmuiiwrw resistant. As a result, the suscep-
uh»l;i}f Mm:d in &EE drugs, and 5&1}3&1{%5&% varied
markedly smong the strains, Excluding IPM and TC,

the cumulative MIC distribution of the other drugs was

considerubly shifted to the resistance side {higher con-
centration of MICH

The drug sensifivities of these test sty ains wers fol

There was no. assccmwﬁ i:etwmn
aned the site ﬁf wvhzaﬁm ﬁr t}aﬁ ﬁﬁﬁ

rislated (o
the drug s

residuat ﬁhim';m cuncenirglion in the tap water frony

which the 2}@;&,{3@(1@@? isulated,

Diseussion

The objective of this study was to elucidate which

species of Methylobacterium mhab;i Eﬁf} water in hospi-
tls. Since Methylobaoterium specics wore isolated
imm warlous samples, includi gsg ALl m;vmaammm
(11, 15), it Was showed tiat the bacteria were Wit lely
distrihuted in nutural environments. Because of the
diversity in the properties among the sirains, now
species have heen roported continually since 2000 {1,

8 13). Currently, 19 species belong to the genus
Metlvlohacterinm sf’r; This study sh{}wed that various
ﬁ»ﬂ’eﬂa}:m*mc:sm‘; ' habit hospital tap water in

Japan, and thal M. aqguaticim and M, ﬁgfammww are
dorninant. M. afj;mfh’ i s isolated from tap water in

drugs for 8 strains (5. 26), st howing that fany:

36
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Spain by Gallego o sl (8) and reported as a new
spegies in 2005, M. ﬁgrx’mmﬂm WiHE pmg;ose{i 85 &
new species by Green ot al. in 1988 (10}, and it was
found that these bacterts werg isolsied in Fujisawa,
Kanagawa Prefecture, Japan, by Kouno and Ozaki.

In the phyiogenetic analysis, since the strains belong-
ing to Group B Formied 74.1%, it became clear that
there are many straing belonging to Group B in tap
water, and it was in sgreement with resulis rﬁpfmai% by
Hmz&hz et al. {11 These dsolalcs were ;uvest%gami
with regard to the mkmmgm%ng} with the isolalod sreas
and the residual chlorine concentration in tup water, but
no marked tendencies were noted in geographical dif-
ferenves or with regard to chlorine resistance.

Since the strains beloaging o Group A hed a high
homoilogy with the partial m;uzm% of 165 rDNA,
more detailed zzi\miagﬂimn is necessary for 1dﬂmaﬁca~
tion of th spocies, The Y straing (No. 6, 8, 18, 23,23,
20, 30, 3£ 1) sugzested 1o be new species could be
divided Lo groups.

Excluding strain 12 and 36, a8 other strains belong-
in;; 1o Group A were included in phenotypic Group 10
in Fig, 1, suggesting that the phenotypes of Groop &
spevics are shnilar,. Although 3 strains (No, [6, 18,22,
24, 26) belonging to Group B were alse inchuded in
phenolypic cluster 10, no 168 HINA i ggmu;wpwxﬁa ar
spcis-speciiin pkzmmygmthmagimw;s were Joumd,
Based on (he ahove findings, it may be diffieult to fden-
1ify Metilobacterium species based on the biochemical
proprrtics alone,

“The tsolation of Methylobucrerinm specics from clin-
ical maorials has been k;%mm from  the ;:um {57,
Beeauss  Methplobacrerhum-associated sc:;p@;;a fis
zuu;ily been noted meﬁsmmﬁy i AHIS p«mwéx (20
and  hone s:ﬁgmww—ﬁ;ma;}hmeé paticuis (23, it hus
attracled aitention as an stiological agent of ;s;zpmmma—
tic infection (193, Thus, information on the drug sonsi-
tivity of clinical isolates is imporiant lor therapy,
Brown eLal. (3} reported that In drag sensitivity tosts of
15 efinical isolates and 3 standard straing, 100% of the
straing were sonsitive to amikacin and g gmidmmn even
al & oy c&mi"mmﬁmh but & isolates {611%) were resis-
wmnt o 13 actams dug to B-lactamasc p'ﬂd;amwa,
Zaharatos ot al. and ourselves performed a similar drug
aamgmf;ty et of a.];mmé izolates with imipunem and
meropenent, using an B-test, and the MIC of imipenem
was 0:25-1 pg/mi, showing high sensitivity, it the
MIC of meropencm was =32 peginil, showing very
strosis resistance (213, ' '

In the present stidy, the tap watci-derived isolates
exhibited strong resistance to § dings, including the B-
Tctans except Tor frmipenem and tetracyeling. Regard-
ing mipenent, the MIC, was 1 pghul, showing high
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semsitivity, as n.;mrmi by Zaharaios ot 2l (21). Howey-
ar, the MICy of gentamicin was 128 pgimi, showing
lewy sensilivily, In contrast 1o the results of Browns et al,
{3). Brown ct dl. obtained MIC sing the agar plate
dilution method, but we used the B-iest, and the differ-
ene my have been due o meﬁm&&%mmaﬁl differences.
Sines @ high resistanee 10 B-lactams such as &mpzmlm
and eoluroxinme was noted, B-lactamase production by
the test isolates was investigated using the disc method.
B-Lactamase production was detected in 51.7% of the
test isolates (data not shown}, and it was in sgreement
with results reported by Brown et al. (31, Since Meiﬂ’?
fohaeterinm straing weve multidrog resistant, it will also
be necessary 1o olucidate the tolersnice mechanisms,

A5 entioned ?i:sm*ﬁ, aince the cla wsification of
Methvlobacteriun species is unclear in many regards, it
is thowght that a reconsideration of the taxonomy based
o gene tochnigues will be even more necessary from
Pl L,

Prom the fact that Methylobucierinm species which
are §§&£Fiﬁgaﬁm bacteria of opportunistic infection inhab-
it hospital tap water in Japan, careful follow-up study is
necessary to draw g conclusion that tap water can be
wsed i stead of sterilized water for handwashing before
suegical operations.
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Isolation of Oligotrophic Baeteria {rom Hospital Tap Water

Katsunort FURLUHATA

and WMasafomi PUKUYARMA

Dprsrioment z%f Micrnbiolgy, College of B Environmente] Hesdth, Azabu Univerddty
11771 Fushinobe Sogamibore, Konogawn igff%*ﬂ%’&é‘ii* Hagn

To investigate the distribution of oligotraophic bacteria in hospital Lap water, tap water sam-

oles wers subjected to pour culture at 25 for 7

P days gsing REA sgar medium. DBacleria wers

detortod in 222 of 271 %mplpg {81.9% col Hected nationwide, mainly in the Kanto district, ro-

vealing that oligotrophic bacteria are present at'a

very high frequency in hoapite! tup watsr.

The distribution was investigated in relation to the geography or form of hospital manage-
ment, but no marked tendency was noted. “The number of isolaled olizotrophic basteria varied
from LOX 10 CFU/mi to 28X 107 CFU/mi wnong the samples, but the number was lsss thap
LOX 10" CFU /il in 54 samples ascounting for the highest ratio (24.3%). OF 538 oligotrophic

Z,Migi'l.e s

457 isolates ($4.9%) were gram-negative rods, and 108 jsolates {238%) were

Methylohacterium, ra anking the highest, followed by 71 isolates of Fsmaépm@zms (15.5%).

Tlowever. il was not possible to identify 274 isolates (60.096), Gram- pn*;ztwe prud
Corynebackerium, and coccl, Microcoocus and Staphylococcus, were also isola

o, Davillus and

ded, although the

-

froguencies were low, "%asezi on those findings, 1t should be noted that hospital tap water con-
taine oligotrophic bacteriz which may cause opportunistic infactions in ausceplible patients.
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