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2. 3.1 1’{1’[5”1117‘()

R INES YA BRIV QR /a1 Grind up
] = R b {1 A R 3 R S SR S A Put in GAM scmisolid' medium with 29%NaCl
Fig. 1 O TR GAMEAREhLHbod 24 231“0 | gm
SESBA L STC- 3RS 28 L 72, Anaerobic culture
7-"’15(})’!’&'-'49}%’(“(123“() EITCTHAE U for 5 days
AMIEA DI & B bt Uz, Streak on GAM agar plale with 29NaCl
YERNB I TEE bf;,ﬁ?’ﬁé{;’)b\f\ Confirm for Halophilic anaerobic bacleria
DA SRS DT MEE R R, ACREALAL Identity ulf isolales ‘
NIRRT A e~ NS5 4 —i12&k B Fig. T Isolation procedure of Halophilic
(CHIEID S & 04N 5 U anaerobic bacteria from shellfishes

AU A5 1T B UV D DA DINAEITIS,  MEGUEER T & B 2ix 8 Ui/ ik T
T 51229 NaCl Jil GAM DR PPAEEHIIC D AITER UIHIEFNS 5 LRSS A & AT
PEDRESIER & Lic,
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TRUL WBIZ3T°CT2E MRS Uy T88 UM DO TS E D BRSO E%:
e Uz,
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TUIY L AT Y B LU FDENENUT OO TES A Wz 132 721
PRI U 7ot e R U BdpfiFLaA TR Uco RIS Z IO TL0REFLNI & L.
S OAIZT00EARNAAT TREATIN U 7c K% DA 0. Iml % 296 NaCl Ji) GAM S AEEHD
RGUITHERT U T—hRICHETA Uy 3T°C T2 I MGG Uco L7 Urcdlikid. Fiblodik
AT NTIYE U7 iy SRR DO TGV DBRGUE B OREM A 1T R U
720 TS ORAKIZ T NTITCHEAE T, AZRITY40 LT,
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2.5 HMIEERRD NaCl SEEY Lk DA

{CLM TSNS DU T 29 NaCL il GAM SRS HL oD 24 IR ] G 40, 3~8. 396
D NaCl ZHsIIU7 GAN 2Pl st = v 24 NSkl LT JE6310 4 L1393 NaCl
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DEILED R Uz,

23CHHHT X BIEE ORYLZEA L BB U NaCl B84 18led Uiz, F72. 23°CE
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A0 i U Tl v i LEM 2, 000 W) 854537 )2 100y IGEFRIEL00 KV <
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T4 TR LTI LT,
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) AZNIENTIEGT U 3LHE = ™7 2 DARED LA LTS & DN AEFE A 18IEE L 7=,

2.9 JMEEAMROD DNA O GC it}

Hetiuet 2296 NaCL i BT broth T23CHELUEEASE Urcs EIAA S DNA ORI I3,
Marmur /5217 AZ5EN Y T F — LTH. DNase QLR & 0 k72 DNA ZHhi Uce
DNA- > GC 3 LeDIMNIIEA S D7 ¥ Uil Wik z o~ F 257 4 — (IPLC )%
T o 7cs D50 WA SHIT LS DNA [EWOEE260 nn T 1 mg/mlic?i3 &5
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596) 23 PO SHI(5096) . & T A kA 3fil(50%) . N B LU 7w ET
A LU D THICL0YO) D S o ATz, Ly U A T 2 28K S 13U FHETE D ISP 1

BOMEENIED 5 72, SMEE N UAHIVED SRS I TN 5 L BEEEDRSW R A
Th->72,
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37"C0)04l£><¢,f1;ﬁkot51"%1%@&\@ S DML LS MR T o UV E o RS E L o
HNEARA LI U7odhiZ Table 1 1278 U7c, HASHoMe T, MRS T304
66BIC 73.3% D oUFEPEDMRSIERID VM NI, —T . TR MlEE A L TIR8UR
M 3HIC36. 996) I S D BNk = . HITARSER L L O WIS DMTS - Tunte, £DNIEAN
< 7 U AR 12060 C 45.5% ) 7 VAR P LIBIC 27.5% ) TH o1, N T UDS
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ENTOMEEAANED S AN T VAT D TR MIERIC R AT L S DN - 12

303 ERELDHUT 515 B AV E D MRS D LR AL

TYYL <7 VB LU AITH T DUV OPSWEEO: BiR34. 3x 107 ~18. 8 x
107 “7/g DREIHTH 572, AIHCISTER UIcoMidibkId . 356 L U7 T Aje(nic
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3 4 MR DRI AL EARIC DL T

(K S50 E AT I E DMV EARRASHR DA AL Pk A« P OMELINY
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3. 4. 2 NaCl F&75iwseh

B O MEELTcGroup  LIZIB T B UHIMED NaCl RS ETHOTEE EDRISAE Fig 112
L7, NaCl&0. 3% 58. 39612347 L7c19% 7 KBl GAM broth% JIJuT23°C. 24
i3 K UFT2NENIMES A% OD 660 nm THYLA WL LIcA M. Group | OUFkDTERIC
KAEINaClLDA I LT L. 3% 53.3%H D« 0. 3U%LLF DNaClEYETIE. FEFTIEA (Y
WoNIEh -7, 7o, A% LD NaCl B TIEADTEEF ITAZALT Uic, 459
NaCLEASINEIIC B TS U7 24NE ISR T D 779 LYl FiZH T hy 2% NaC LS IkEHD
WSTETT LICUibkd v b —12 JEIEE TR Uice Bl - To MR D 4RI AL P AR A e
AN BEHEE~T29% NaCLAIRII LTINS, —J5. 1. pracvalens DSH 2228%kdD
NaCLIET TRy LIl d2~3096 D NaClEYL TN L . AL@NaCLEY L I3 13% T - 72,

3.4 3 YK LIpG

296 NaCl #RMI GAM 6K |-04E7413 Group T IZIR A HME. SCIRDH 5001 1T
WIEKZIRINT 2 H5, Group 1HIZIRT AU, WA O 545 PN B 2 L5l
oAV, HHIT Group 1l-a (ThET 2 WEFRIZERE U7k BUSUEWIEL T, Group 1T-biZ)i g
HUWHRIZ L T RO LT B3, Lype strain Td Bll, pracvalens DSH 22284k
ICIRD & B 0 (N U2 )N L TSI JEZIEIE U 45 bAoA
ZIEVD 75 LR IAT . A KO S s - 72,

Group 1IZIE9™ 5 UAMRDEMIE TIE. §il GO Shiim -7, Fig 202559370
AR NI E DBIAER AN SUIINTL 7S LAY D Cell wall DBHIKE
DL E R U,

3.4 4 AGHED)

SMERMRDIGIERI D7 2 7t - 75 7 4 —IZ & BRI, SIFEHEIRNIRE AT,
ANTEVENGIIRR D REL 1355 Eiled NS - 726 Group TIZIRT B TIZ 7 L3 — 20
SO TS GIIEIZ . Wiie(A) EMRAR(B) Td - 7o, Group 1LTIGT AWMk, WIhs 7
o UA Al (), Wi, (K 2095 2 ETeroup | DM E ST > TS,
type strainT® 51l pracvalens DSH 2228 #kD{GHREYD/¥ 5 — 213, Group 11 D%E
AUSHIEL U RS 8 T DLDNRE ] Uiz, R VA Z v 78 U Vigo
PE A D B2 Lo dy U S 70 A U IEOPEL I Group 11 D IHEED &8

WPETTL Group |35 K TF L pracvalens DSH 2228 KRIZBEHETH - 72,
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SMERRD ¥ T F L IALEEIS O TN DU & bEELTER Utc, 209107 K- [ Co s
fid6roup 1 OBLEIPET. Group 11 & 1L pracvalens DSH 2228 #RIZIEYETH -7,
A ¥ F=JWEAEIE, Group Hl-a & 11-b H5VET. ADTEMIZIEIETH - 7o, Hili
DG Ly T =Vl U N=C T LT = 5 5 —CREL TS
F U ZHYGEVEZOFTRO Uk E BEEIETH > 70, 28R /KA D FEREER DK
TS Group T-ay 1-b EHITZNT—=Z, T h—=Z, <V =R, ¥V ) =R,
Y R—2%5Mit UTce Il pracvalens DSM 2228 #kiZ 7 —z, 707 =&, v/
— ZAEGMEE U ABD BTN TENETH - 7oo —RAKHEVED BRSO 1K
LW DIMFHIERS Il pracvalens DSM 2228k %50 Thi < o J/KALIZERFG YRR T & pll
DAL M5y < pll 5. 6~5. N & - 72,

3. 4. G API-ZYM I X BRELIULOVER

O MIEERKDAPT-ZYM % )10 72 19RT OREAAIS DIl . 258 5 4 MEGRE 3 Sk s
RZART L5 =V EMIARR T 7 7 —C A Lo X 5126roup [-b & Group 1-¢
BTNAYHRRT 74 —EEXLRT T =B Y/N=¥EPELEU, Group I-a. Group | -bk
YUCroup  I1-ClBTRF T — ¥ Y N—CEWLT S S EH3b SN, L. Il prac
valens DSH 2228FK13 9 N TORERSUEAYENETH - 72,

3.0 WA DPEEVEEDDNADGC Ziwk

IMEEIRRD DNA GCY9%13 Table 2539 MI< o 2T~33%Tdh » 70 23°CINTRLLE T
TCHATCEALL Group | DEHKD > B 1 -a0 6CI61330.540.3, 1-b @ 6C %13
26. 9CZIHTIMIE NIz, — )y STCEEBIEHIILE TS Group 1L TR II-a D 6C %
1330.3. 11-bD GC 96(327.040.2, Il-c D (C %1333. 2TIMpITsMIx Nz, Lin Loy
Lype strainTd 5L pracvalens DSH 2228kkDDNA (CY61429. 0T - 7,

LThiar SAAEEDPRS OIS Baumgar tner™ 12 & BHilHT A 7 2 b0 5 D5
HDHITH B0 L s I8 T EISE DMEHMIATE LT 2 DMIHA 138K
WERTUIEU, Al 4 5 S0 ST UL ORI 5 8 Uz, T
BICI L ORI T S LA DM DN . L6 |1 12901(48. O
GOM SIS NICDITH LT A 7 2 3 KT EHID S D UMD RS OB
SRR AT 496 DB TH 7o WFEDBIMBAT I & 138 B 728 ML ZED D B A
TMNTOOTIL & ISR LTRSS 00033 B 4%, 4N hrdfttko

—360—


SSRF020
スタンプ


DICAVEA O GRS LLES A 5% < L FEB LT 0 S 05 S e, ZD 7w Al
DOEAMFHIT~THMAER I U2, 47 0B XU EFITIRAE TSk
1L 2K ran T s, — . BEII1009%6: & T Bk R Uic,
D EDLVIID S DUAKIVEDPRSYERDN S ARl S hic—IM & b b,

AL SO DTS d3 0 B A D IRSVE VA D21 1A% 34, 3x 107 ~18.8 x 10° ©F"/y D4fiPH
TH O WRIEILKIA IS O DRI MRS L O S LTh. Thooliftto
ML IOANFDBIAEN 7 0 — T 2L LTINS 2 EAVRRE N, 0lin olpk:
DUV D MEERIT IR ER LT K PFB PN L OV I B 0O T H E &
D BADIZ D DML SULLT DSERSE TAEZEDTD Shlc, HERITE WL T/MERD
AT LB TEAWTH B0 U USRI T DS U 7o b, 2E TR
HAE T OIS Z WD A — /N = 70— 23 Bin % o PRI DRESET D40
HABIT NN & 70 Ulco B> T IFEIVEDDRSE LA 78 &M IV Bl D 1isit % Wi &
T HIEE DEEOCHANT DN T A% SISRIRMEEOELZLELE U, & 57551
R s S bh,

Al s S HHIREK E U T)Ue Haloanaerobium pracvalens (3 Zeikus (1983)%
SIZELD Great Sall Lake OMICOTM I S AT Mk & 7 kL D E&E T H
5o KHDIEIBIZ 7 T LGV T YIRAIBIKETIEEDIETH 5, Zh S DHIKIEIE
(3547 © DMk EBIL LT B0 & 2 T3HE S RN 5 DMK D4 RELAL
FMPEARE 1L pracvalens Dlype strain T 5 1. pracvalens DSM 22284k & Lok

ST UTCRER, TSRS U CHLE LT B 2 EHSED S iz, 23 S DNk D
NaCl FEFTBYUERIZI~5% T, T OEMERYLF2% TdH 5 Slight halophiles'® ThHBD
I LTUT, L pracvalens DS 22284k DNaCl FEEILEIZ2~30% &5 < . 2 DE
W NaCl BY%I313% D Lxlreme halophile THB I ENMN SN ETL 5720 T EFHL
DMK DTEE @RI 1323°C Ty 3T°CTIIFER L7t Group 1 £23°C & 0 37°CEe
- CNHETSIEE %580 B6roup 11 D2 DD URHIIMI & Mz, —/. 1L pracvalens DSH2228
HRIZE~060°COMY LW TEFEVERZEFF B 3TCHATETEEIE T23°C Tlakud TEIG75 5
T Urc ko Sl & UTIETEIR T, WM Ok b TGO GEAE L Mk
BEDTEMNGLE DSTRRIC 77 T LBEVEAL A DFFE T H 2 NI ESUEASRS Sz, F o o0
WKk DNA GCY61327~33% T, Il pracvalens DSH2228%k 429. 0% & LEEMEiiz71 L1z,
Lin U 28RO /KAL) D SR RESER DAL DI . K1 D GHREYI D 77 R 7 &<
NTTT 4 IR BRI L O FURD SO T 0 EA VDL, 7 DRSS &
DEENINSFF S DIMKIZIL pracvalens ENAEBHT LKA S 2 S,
SRR DIGI I IS B AR HT DO TR i £ D F £~ 7 AT U
TDNHLEBES UICFE T, ~ 7 ZBSEVH I h bR Th 72 L L. Thod
WD OO TIROE AW TH 0 . EH SIIAHE S IAbORRIEIERT-Ic 20T
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Comparison of the isolation rate for Halophilic non-sporeforming

Table 1
anacrobic Gram negative rods from shellfishes
(37°C incubated)

[solatin Summer ¥inter statistical
Shelllish we thod No.of | No.of Halophilic | No.of | No.of llalophilic analysis
sample | anaerobes isolated sample anaerobe isolated |( x ?-test)
Meretrix Enrichment| 30 g 1 300 28 P<0.001
lusoria | Direct | u | 3 130 17 P<0. 029
Tapes Enrichment 30 3 0 o} NS
japonica | Direct | | 2 30 9 N.S
Crassostrea Enrichment] — - 1 0 A -
gigas | Direct | — | — 30| 22 —
Total 84 26 180 120 P<0.037

Table 2  Enumecration of halophilic non-sporeforming
anacrobic Gram negative rods in shelllishes

( 37 °C incubated)

Organism | Tapes japonica | Heretrix lusoria | Crassostrea gigas
GNR>* 1] 5.3 x 10° 18.8 x 10° 4.3 x 10°
GNR 2 4.7 x 10° - 11.2 x 10°
% GNR : Gram-Negative Rod
24 7 1
~—
2.0
a Ul
é 1.6 l‘ —
L=} 1 \‘
912 / N
° L}
é 0.8 II’ ‘\\
G ! \
ot / N\
I‘ \
( N
. : . TO=s =)
0323 33 43 5y Y g4
NaCl concentration(Y%, ¥,/V)
The organism was anaerobic cultured in the 1% glucose
GAM broth with various concentration of salt at 23°C
Fig.2  Effect of NaCl concentration on the growth of isolated
llalophilic anaerobic Gram negative rod (Group I)
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Table 4 Characteristics of lHalophilic n0n~sp0ref9rming anaerobic
Gram negalive rods isolated from shell fishes

Organism Group | Group I Il praevalens

Characleristic a b i b C DSH 2228
Cellobiose — — - - W -

W

Esculin pll - — — -
Esculin hydrolyzed | —
I'ructlose +
Glucose +
Inositole -
Maltose +
Mannose W
Ribose +
Adoni Lol -
Amygdalin - — — — - -
Arabinose - - - - - -
Erythritol — - - - - -
Glycogen - - - - - -
Laclose - - - - - -
Hannitol — — - - - -
felezitol — — - — — -
Melibiose — — - - - -
Rafflinose - — - - - -
Rhamnose — - - - - -
Salicin - - - - - -
Sorbitol - - - - - -
Starch pll — - - — - -
Starch hydrolyzed - - - - - -
Sucrose — - - - - -
Trehalose — - - — - -
Xylose - | = - - - —
Galactose - - - - - -
Dulcitol — — — — — —

Table 5 Characteristics of llalophilic non-sporeforming anaerobic
Gram negative rods to API-ZYM

Organism Group 1 Group 11 Il. pracvalens
Enzyme a b a b C DSH 2228

Phosphatase alkaline - + - - + -
Esterase  (C4) — — — - - -
Esterase lipase (Cg) + - — — + —
Lipae (Cia) - - - - - -
Leucine arylamidase - - - - - -
Valine arylamidase - - - - - —
Cystine arylamidase — - —
Trypsin -
Chymolrypsin —
Phosphatase acid +
Phosphoamidase +
a-palaclosidase - - -
f-galaclosidase - -
f-glucuronidase — — - - -
a-glucosidase - — - - -
f-glucosidase — - - — -
N-acetyl-glucosaminidase - — - - - -
c-mannosidase - - - - -
a-lucosidase — — — — —

|
I
|

I
I
I
|

L+ + 1
L+ + |
L1+ +
L+ + |

|
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On halophilic non-sporeforming anaerobic Gram
negative rods in sea fish and shellfishes

Toyoko Kobayashi and Kazue Uenox
Tokai Gakuen Women’s College and Gifu College of Medical Technologyx

Summary

llolophilic non-sporeforming anacrobic Gram negalive rods are acommonly
found sca [ish and shellfishes bactleria that is associated with the sea f[ish
and shellfishes. An assay to detect halophilic non-soporeforming anaerobic
Gram negative rods in sca [ish and shellfishes(Tapes japonica, Meretrix lus-
oria,Crass ostrea gigas, Babyronia japonica, Iefteye [lounder, Pandalus bor-
calis, Mclapcnacus joyneri, Sardinops melanosticta) thal uses a enrichment
culture with 29 NaCl and simple plate agar with 296 NaCl cul ture isolation
procedure was slau- died. By the enrichment cul ture method, halophilic non-
sporclorming anacrobic Gram negative rods were detected in 50.8% of the sca
[ish and shellfishes. Ninctly percent in Crassoslrea gigas, 609 in Meretlrix

lusoria, 55.5% in Tapes japonica and 0% in Sardinops melanosticla were de-
Lected. Deteclion rale of halophilic non-sporeforming anacrobic Gram negali-

ve tods from shellfishes in winler scason gave higher than in summer season
was obscerved(P<(. 001 and P< 0.029). Concentration of halophilic non-spor-
clorming anacrobic Gram negative rods in shellflishes detecled 4.3 x 107~
18.8 x 10"°"/g. in winler scason.

Three new species of lalophilic anaerobic non-sporeforming Gram negalive-
rod, laloanacrobium psychrophillum, Haloanaerobium longum and Haloanacrobium
butyricum arc described. We compared 45 strains of halophilic anaerobic non
~sporcforming Gram negative rods isolated [rom the seca shellfish with DHMS 22
28 strain of llaloanacrobium pracvalens (Type strain of genus llaloanacrobium).

all ol these slrains were obligale anacrobic Gram negalive, non-sporeforming
bacleria which proliferated optimally al approximately 2 ~ 3% or 2 5% sall.
These organisms pos-sessed single ouler-wall membranous layer. DNA base com-
posilion was 206.9 ~33.2 mol % guanosine plus cylosine. Strain of Lhese iso-
lates have negligibleDNA homology with DMS 2228 strain of 1L pracvalens desc-
ribed previously.  Acetic acid, bulyric acid and propionic acid were the ma-
jor glucose fermentation end products formed. Glucose, [ruclose, insilol,
ribose, maltose and mannosc were fermented. A number of additional biochemi-
cal and physiological tests were performed. On the basis of those characler-
istics, isolales were identificd as new laloanacrobium species (L psychroph-
ilTum, 1L butyricum and II. longum). )
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