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LB RIEIZH (TS Vidrio BIHEROEE)
BIFEATY - &H RBY

Changes in Groups of Genus Vibrio in Tanabe Bay,
Wakayama Prefecture

Akiko Mrvazaxki® and Yoshio Ezurab

Abstract

Vibrios isolated from samples of Tanabe Bay in Wakayama Prefecture during a prosper-
ity and decline of red tide caused by Gymnodinium mikimotoi were examined physiological
and biochemical features. A total of 118 strains were identified to the species level. The
112 strains were divided into 8 groups (group I to VIII), and 6 strains never belong to any
groups. Group I (40 strains of Vibrio alginolyticus-like) was the predominant species foll-
owed by group IT (27 strains of V. harveyi-like) and group IV (18 strains of V. campbellii-
like). These three groups were found to be more 72%, of total vibrios isolated from Tanabe
Bay. GroupIII (V. natriegens-like), group V (V. anguillarum-like), group VI (V. neress-
like), group VII (unidentified group) and group VIII (unidentified group) were consisted of
five to six strains in each. V. alginolyticus-like strains were isolated at a pre-blooming stage
of G mikimotos and V. harveyi-like and V. campbellis-like strains were found throughout the
sampling time.
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1989 £38 & UF 1990 F£ iz MR INB HIE 2 B 2 MIEHOEFHC DWW THEL, Gymnodintum
mikimotor FREIDSFRE L 72 r - 72 1989 FE L RIFRBOREL 72 1990 £ L T, HMEHEIZELLExR
ZZERBICHBE L (BRS, 1995), B, REIFERESED 1989 £i213, BEBRICIL S S99
T2 Vibrio BOHBRBFER WAL, BREFETH D 190 EORBLUT THoT:, 22T, A
5 (1990) I=BEA 7B BWT G mikimoto: fIfI ORI L & b & Vibrio BEBOIEA
THEAODHZZ LE2HEL T3, ¥£7-, Romalde et al. (1990a,b) T AL VIRBER BT 3
Gymmodinium catenatum FRE1E & UF Mesodinium rubrum FREIDHFZ Vibrio BAROKFEDHEEE
BEEL TR 2 RR T 2HEZHREL T3,

ZZTCHABCBI 5 G mikimotos FREDFeLE & Vibrio BAHE OB M: 2 F8H+ 2 HW T,
1990 S [ & © S HE L 7z Vibrio BEKRD S IBEIRE 2170, LV TOBSOF &R
L7,

U ALEERF K EF MY R
(Laboratory of Microbiology, Faculty of Fisheries, Hokkaido University)
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X B 5 &%
HHE M

1990F£6 B 12H2SRAFEIF4HIEL T CTHKINVEBAABOELE 4,6 8L 1ITIBVTH
U750 & 58X h Vibro B AE & hiz5H 121 Hikk (B S, 1995) @ 5 bR ATEE%R
118 Btk B MR LTz %77, WEE L LT Vibrio alginolyticus V-447, V. anguillarum NCMB828,
V. campbellii ATCC25920, V. fischeri ATCC7744, V. harveyi NCMB1280, V. parahaemolyticus
H-0-5, V. proteolyticus NCMB1326, Photobacterium leiognathi NCMB391 2 {#38 L 7z,

HEBEOMRIRE

PREOERRE I KRG (1967) OFRICHEHL TiToT, %, Rl zvhrED, Hl
RzHh X U C SA RIS (Yamamoto et al., 1982) % Fv>, fhpftElssih b A THEAK R Fv» TR
L, BEEEIZ2C L,

REBEHIROED Th b, £%ERE, 20C 58X U37TCiIcB) 5 BTB 7 4 K-V EREM
(BABE) CORE, 1> F—pEd, Voges-Proskauer (VP) K, X F NV vy F (MR) 38,
738 (L-7A¥=y, L) vy, LAr=9) BRBRG (Falkow 55), RA{Y (L-7
SE/—R, DA /¥ b=, Yazu—2X, ¥ Y) »ho5OESE (Barsickow SRR EHY), &
DTFVE (hEA Y, VA4 -V 80, ¥FV, TV 7Y, TAFVBFI M) T A, 2R7 YY) D5
B, h¥5—¥ELE, 10%HE1LF MY v ATYE, B, +Fv5—YRARK, ¥7F £ DNAD
SRR (B>, 19956) OEERFER L.,

HEEEORE

HRBERERCE T THAFREHT 2 L & big, WHEEKE OHE, Baumann et al
(1984), West and Colwell (1984), Bergey’s manual of determinative bacteriology 9th ed. (Holt et

al, 1994) OEEHMERICERL TRIEE2RAA .

BRELUEE

FEBROUAEERIINIE (FE S, 1995) T Vibrio BLREI N Bk TH 2, Thbb, 72
LRMEE TAROSBEIC L 5EEMEEL, T3V —YBEETI VO — X 2 REBNCR
TAEMRAETHEBIC Nat b nikigkeNnEr 35, 36 118 Eikid Table 1 iR L 7%
RIZET VT 112 Bk S FICEERI 2 h, 6 BRI R R L Lo Jo, BHORB L FEOKESE
BROEBYTH S,

T8 (A0 M) BIIBUEE 2L, 37C TEELZ BTB 7 4 R— W EREM L&
=— 2K L, 400C THEF L, VP JItHtE, 7 V¥ = RRBRIGEY, V > v BB RIGBE,
LAY VEDEET, Yvazu—AboBEELL, 10%E4MF MY TV ACHETH -7z, B
FOMRIIIRE V. alginolyticus V-44T BE L 1FI2—B3 5 Z L 8 X U West and Colwell (1984)
CEAABOTRERE VBT 0o, TEIR V. aginolyticus %7213 2 DEME CHR S
hTwaZeBHeIC T, —IZ, V. alginolyticus 137K 20°C LA EDOAB OBV IR
L HFEL, BTS2 b RANESELOHME NS Z L b2 (Baross and Liston, 1970 ;
Kamplemacher et al., 1972 ; Kaneko and Colwell, 1973),

IT 8% (27 &8k) i3 VP KIGkat, MR HBBE, V v v A V= F VIRIRBRRIGEBYE, 32 70—
AoEBEELEL, 109> VY VARERERES kh o7, ThoMADHREED, HE

32—



Table 1. Characteristics of the groups of vibrios.

Group (Number of strains) Reference strain

V.
ha.

Characteristics Im I1Iv. VvV VI VII VIII Others

) (18) (6) (5) (6) (4 (6)
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g <
g«
<

=
—

2

|

5

Swarming
Catalase
Ozxidase
Growth on BTB teepol agar at 37°C
Yellow colony on Vi
Growth at 40°C
Na* or seawater requirement
Nitrate reduction
Indole production
Voges-Proskauer (VP) reaction
Methyl red (MR) test
Arginine decarboxylase
Lysine decarboxylase
Ornithine decarboxylase
Hydrolysis of :

Casein

Gelatin

DNA

Tween 80

Chitin

Starch

Alginate

Esculin
Acid from:

Arabinose

Inositol

Sucrose

Salicin

109, NaCl tolerance
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d: different results in the groups. + : weakly positive. V.al.: V. alginolyticus (V-447), V.an.: V. anguillarum (NCMB828), V.ca.: V. campbellii
(ATCC25920), V.Ai.: V. fischeri (ATCCT744), V.ha.: V. harveyi (NCMB1280), V.pa.: V. parahaemolyticus (H-O-5), V.pr.: V. proteolyticus
(NCMB1326), P.le.: Photobacterium leiognathi (NCMB391).
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& V. harveys NCMB1280 Bk DR 2 B+ 2 L 2 X 7 )  ORBEEBRE, ~HL T
5, B V. harveyi %7: 32 DEME L RAE S iz, V. harveyi ABHE L, HBHERE
¥R I AT 2 M H D (Shilo and Yetinson, 1979), 72, AED > bRHXEEET2H D
BTS2 b yRANMEDBNEERD b D%\ (Nealson and Hastings, 1979; HE S,
1982),

III & (6 Bk 13 VP RICkRHET, 7rF¥F=r Vv y - An=F VRRBRGRE, a7
O—ABSEMEELEL, 10% BT M) VAFETFTCHRELE >, ZhH6OMRE—BT S
sHBEiBE L 72 {, Baumann et al. (1984) » West and Colwell (1984) DE#E T2 V. natriegens O
AR E ¥ F LV ODBELSNZIFIZ—T 3 2 Lo, HLEEZ V. natriegens ERE L E 2 s iz,
V. natriegens IZREIRICB S 3L AL Tv» % (Baumann et al., 1984),

IVE (18 ##k) 13 37°C T BTB 7 4 K—NVEXRKEMICRETR T, 41 Y F—VEEERT, VP
R, 7r¥=y -V vy r=F VBREBRIGEET, 10%HEE)- M) v AFEET TR

Table 2. Occurrence of the groups of vibrios in Tanabe Bay, 1990.

Depth Nun}ber Group

Date Station
(M)  Ggraine I I II IV V VI VI VII Others

Jun. 26 4 0 1 0 0 0 0 0 0 0 1 0
N 4 8 1 0 0 0 1 0 0 0 0 0

) 4 mud 1 0 0 0 0 0 0 0 0 1
Jul. 10 4 mud 12 4 3 0 0 5 0 0 0
N 17 0 3 3 0 0 0 0 0 0 0 0
Jul. 17 4 0 7 0 0 0 7 0 0 0 0 0
Jul. 24 4 0 11 9 0 0 0 0 0 0 0 2
N 4 8 14 0 9 0 0 4 0 0 0 1

n 17 0 1 1 0 0 0 0 0 0 0
Aug. 7 4 0 11 0 10 0 1 0 0 0 0 0
n 4 8 4 0 1 0 0 0 0 0 3 0

n 6 0 24 23 0 1 0 0 0 0 0 0

n 17 0 4 0 0 1 2 1 0 0 0 0
Aug. 21 4 0 6 0 0 0 0 0 0 6 0 0
Sep. 4 4 0 2 0 0 1 0 0 0 0 0 1
n 4 8 12 0 4 0 7 1 0 0 0 0

n 4 mud 1 0 0 0 0 0 0 0 0 1

n 6 0 3 0 0 3 0 0 0 0 0 0
Total 118 40 27 6 18 6 B 6 4 6

(%) 339 229 51 153 51 42 51 34 5.1




B - 42T . HIB W B)5 Vibrio BHIEHEOEE)

Blibholr, BEEOMERIIHEE V. campbellii ATCC25920 $k & 13 ) ¥ VIRRBEKIG £ & 2
7O —ADLOBELETERIPMMIEL B2 tdd V. campbellil \RE L FE S hiz,
FEBRBEEBKRKO 25 THEOERAKR, FEA»SLSME LT3 (Baumann and
Baumann, 1977),

VB (6 BHk) BEBERETHE T, 40°C THREY T, VP KICBRE, 7V ¥ = VERREBRRIE
Bk, 2270 —IAnoBEEEL, V) YU ESBEYT, 10%ELF MY YV AREERE 20,
Zho OMRIZNEE V. anguillarum NCMB828 ¥k & IZIZ—BL T3 Z & h 5, ARER V.
anguillarum %7213 % OB L RAFE S NIz, V. anguillarum ZAEYE 7Y ARERE TH 5 25,
Ak 20~25°C D EHEAD 55335 (Tajima et al, 1988 ; Muroga et al., 1986),

VIE 5EHE) 34 v F—veEEL, VP EIGEE, 7rv¥=rRREBRIGEYE, V14—
BOFF LT U S EMREET, TRV VESMMET R EDMEIL V. nereis OFLEBIR (West
and Colwell, 1984) IZIZIZ—HL Tz, ZORERBIFEEE A SPBEBoREENEZ L
3% % (Baumann et al,, 1971 ; Baumann and Baumann, 1977 ; Venkateswaran et al., 1989),

VII# (6 Bitk) 12 VP RIS, MR, 7 3/ BERBRIL, RAKE» > OBEER VT
NLRETHD, V. marinus ORI (West and Colwell, 1984) 1ZEBLL Twatzds, U o >
REBRIG, HBEBORTHE, RERERCCERY, ABLEET30REETH> T, R
VIII 3 (4 B#) b V. pelagius biovar 2 DEEEMER (West and Colwell, 1984) iEUOME R E

25 —
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E 15 | _
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k= it
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Fig. 1. Occurrence of the groups of vibrios at Station 4 in Tanabe Bay, 1990.
I: Group I (V. alginolyticus-like)
II: Group II (V. harveyi-like)
IOI: Group III (V. natrigens-like)
IV: Group IV (V. campbellii-like)
V: Group V (V. anguillarum-like)
VI: Group VI (V. nereis-like)
VII: Group VII (unidentified group)
VIII: Group VIII (unidentified group)
O : Non grouping strains
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LTni23,40°C COFHE, 109% B> MV v A2 o cRE eV EB L REIETE R o,
E7:, BEERLZ» -7 6 kI DWW TIREE L - BEHRS & U Vibrio J& & Photobacterium
BHEEOEEE MR (West and Colwell, 1984 ; Bauman et al., 1984 ; Holt et al,, 1994) OW§Fh k
b—HT 2 DB,

LU EDERDOFEE 2 HRARBRO BkF i BHE L T, Table2 i2/RL 7z, 54N 118 kR T, V.
alginolyticus IEE (L EE) 2833.9%, V. harvey: SERIE (ILFf) 2%22.9%, V. campbellii SRLIE
(IVEE) $115.3% %<, ZO3IEHHETLED 121% 2didi, T OEMITERELOHBNE
ATRHIRTOVBEE S L TB Y, BREOKR > 2 VIRE T V. alginolyticus, V. parahaemolyticus, V.
harveyi, V. vulnificus, V. campbellis DN BH & #L (Chan et al., 1986), FFN¥E (LEE, fEHE
W, BM, P78, Ei#) T V. harveys, V. pelagius biovar 1, V. splendidus, V. alginolyticus
DOIEEBTH 3 L5 #E (Venkateswaran et al., 1989) X MELIDOMBHEEZRL T 5,

¥ Z 3 Romalde et al.,, (1990a,b) 13 A4 VIREWZ BT 5 Mesodintum rubrum FREEFLEH
OFFROHEETHD V. alginolyticus, V. tubiashsi, V. anguillarum ERPETHO SR TWwizZ b
&, M. rubrum £ 2 & Vibrio |& 3 BRI 5> 0 OHEERBD 3 Z L 2RRL T3, —4,
E¥ 3 B 5 Gymnodinum  catenatum FRFFE LRI Vibrio BHIE N &R Eh T,
Morazella-Acinetobacter BSERETH -1z L #E L T3 (Romalde et al., 1990a), % < TEMS 4
THRI L 7= SRR D Vibrio IRAERED HBIR % Fig 1 iR Uie, LBE (V. alginolytious 5f3l
H) 1% G mikimotor DA IR LIz, —7, ILEE (V. harveys L) & IV £ (V. campbelliz
BLE) 13 G mikimotor FREAIRBHLA DI NORFHIC b R LTz, MMOBREIIEHRELD 2
{, HEREMIZFTETH -,

EHOER > S, HABIWBIT 5 G mikimotor FRFFLEBEC Vibrio BHIESHES 260D L
B+ hiE, EESOTREM S 2 b Did V. alginolyticus 2BV 5h 2, %7, Bk (K5, 1995)
ORERD S, FFRERED I FEEH L It 5 Moraxella-Acinetobacter ¥ H G+, G. mikimotos &
BHERE: DBREHEBC L T, HE L AHREMOMEER 2 EAT 2 LENDH 5,

| 33

ERARRAKEFOTY LT 7 /0¥ —i k3 REGE R NRRABHERC L - T
fTbhiz,
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