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Studies on the Taxonomy of Causative Organisms of Fish Vibriosis-1
Identification of the isolates according to Bergey’s Manual
of Determinative Bacteriology 8th ed. (1974)

Kenichi Tasima*, Yoshio Ezura* and Takahisa KiMmura*

Abstract

Taxonomic studies were performed on two hundred nineteen bacterial isolates from eleven
species of fish affected by vibriosis reared in fresh water or sea water in various parts of
Japan. First, we attemped to identify these strains according to Bergey’s manual 8th ed.
(1974). One hundred seventy strains, identified as V. anguillarum, were isolated from
various species of fish reared in fresh water or sea water. Twenty-five strains were identified
as Vibrio sp. which are similar to V. anguillarum and were all isolated from rainbow trout
(Salmo gairdneri), yamabe (Oncorhynchus masou f. ishikawar) and amago (O. rhodurus f.
macrostomus). All of these salmonids were reared in fresh water. Twenty-one of 219 strains
isolated primarily from fish reared in sea water could not be identified as any known species
in the genus Vibrio. Three of 219 strains were identified as Aeromonas spp.

#

YY) AR REMEREROFTE L A LALR TV AREFWFERO—OT, 8K - BKE
D% DREALIRITL, V. anguillarum %13 U, V. parahaemolyticus ¥s X "% O EHKE
TH o V. alginolyticus (FriR 1966, MHF 1975, 1981, M S 1979) ffE D Vibrio BHIE (K -
SEEF 1971, McCarthy 1976, Harrell & 1976, Schiewe & 1977, A7 « £ 1976, 1977, &k & 1977,
Muroga & 1979, Elston and Leibovitz 1980, Egidius & 1981, Love & 1981, Jeffries 1982, Tison &
1982, E#ES 1985) AERE &L L THE I LT D,

V. anguillarum o 778 B U <3, 3HAE Hendrie 5 (1971) » V. anguwillarum, V. ichthyodermis
BL V. piscium var. japonicus O 3TEHF—8 & ZisT & T 5B EwHE S & Bergey’s Manual
of Determinative Bacteriology 8th ed. (1974) TWLV. angwillarum & LU TH— L TEHE I h T 5,

LALE7 ) AREREE LT SR, V. anguillarum LRIEIhicboodic @4« 0
RieDVWTCHRBECKOBOEELRBEEHTERILTLI KL TR, FEHME (BFHKS
1975) & %\ (3 vibriostatic agent (0/129) JEREFH (ZE S 1979) Db Db FEEI RT3, FTi

Y AHRE RS K E I A
(Laboratory of Microbiology, Faculty of Fisheries, Hokkaido University Hokodate, 041, Japan.)
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V. anguillarum LIS @ Vibrio BMIEEIC L 5 €7 ) ARCOVTHHRED L 51T, chETREH
HEIRTVDD, ThbDESERESEFHMNEIERINT, RELOMBEL L TEEL
T\ %,

ZDX 3B LARTRERASHBICE VW TE T ) ARERELLENEE LTHB IR
BT EZHREL, ChL OV TRENLIRFFRFE2ML2 2 ¥ B, BRffoE S
) ARAAFCTEE S L ST h o BE Y b &R HR L, RO > TEBERBEE YTV,
FomEERyEic, BAEMEREDOT S & L TR IEH I TV % Bergey’s mannal 8thed. =
R THBHEOEE LT ) L3, ANGEED V. anguillarum % (X U I BRIEOGRE MR &
OB T WA EFIRE YT - 7,

8B H &

HEEH

HESRERRGL 1969 £ 20> 5 1978 0 9 I 7 b LB 2 13 U B 5T 19 O #E T R K EBF 508
Blizk T, ==& (Salmo gatrdneri), ¥ v <= R (Oncorhynchus kisutch), ¥ <~ (0. masou f.
ishikawar), 7 < = (0. rhodurus f. macrostomus), 7 = (Plecoglossus altivelis), v 7 ¥ (Anguilla
spp.), -~ = F (Seriola quinqueradiata, adult), £ + = (Seriola quingueradiata, fry), » v <
(Seriola purpurascens), = % 4 (Chrysophrys major)¥s X 0% &2 A v o (Engraulis japonica) %,
BKER L OCREDE Il BEOY 7 ) ARBRELLREEE L L CHMIhAE3 2198, 2 h
winz < V. anguillarum E¥ERR S L O 7 ) ARABRNRBE, 14K Ebce 7Y ARA
BRI OB, 3 15 Bk, et 248 kA REBC R L7, e ER 5B 219 ko BER O
Hik# Table 1 i, B¥eFRIs X ORI BEIk% Table 2 IC/R L7,

SERBER AR (K ) =7+ v 0.5%, BR=* 2 0.1%, A=+ x01%, 7754 —-2=
7 + v No.3 0.1%, EX 1.5%, pH74) D 5% ATL#EK%Z 1.0% NaClic® z /o5t v T
REFL 7,

REZH), £MFHE L UELRAMERRE

BELAVEY ZFBREOC-HOERE S L CHEo BB AKERTERY, B0/l
BE10% &L, SBEREITZ2T & L, HBERERIIEL UCEBFRSR (1) (R 1967)
BB L TROBRIZER L7,

1) 75 a%ufs Hucker DEHEI I Y {EL, 75 2 REMBSIVEROBREY T~

2) WELRME EEEAYODMBEE~/ 3>y ARCBEL CRHERLERL, AR-TE
DERL L > TEREL, WEEB X OFOMNERMCOBELTIR -1,

3) E#t EHFEACAENAEKCHREL, MEEAYERLCEECIYEELK,

4) REBEEE 1/6 BE ALK (Herbst, EMFE~v ¥ 7 » 7 1967) IR REEX L BEHL,
01 A& E 2 EREmERCERL, 5C,37TC KX 0042T CBEL, REOEEYEE L,
5) BIEMM 7P VK(EYRT 1Y%, pH 1.4) 12 0%, 7% ¥ & F 10% o El& i /E% M
z BT T AR RS, REOREYBELL,

6) raa—2DBL-RBEREE 7 aa— 2% 1% OEFICH L 7z OF £t (Difeo) £ 2 A%E
ICREEERE, —~HABEY ) v WBi s 74 v (2:18E) ¥ER L URKEHELL, M
BEoETOHIMEETTTEMERL, BRIUOAAELOREEYBELL,

T Rkt oofEE FROFEMO/ L a2 —2DRHKTSE/ —R, =V / —R, va
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Table 1. Sources of strains isolated from fish vibriosis in Japan

Sources

—_ =
- 3 § § 3 TYT 8 08 ¢
A - T T |
2% gf « g 3 & § 5 e s =
EEEY : F 0§ gt T4l s
ge 31 28 of ¢ T £% 8% 6% 3% P L
. 5 88 BC 35 o8 T8I Sl 2f tE AR B
Locstion 22 82 £2 HS 7% §I 22 24 §Z ES 38 &
Hokkaido 5 21 26
Miyagi 7 7
Gunma 1
Tochigi 6 6
Tokyo 5 5
Nagano 8 1 12 21
Yamanashi 1 4 5
Shizuoka 8 8
Aichi 1
Gifu 1 5 6
Shiga 3 7 10
Mie 13 13
Kyoto 1 1
Wakayama 1 1
Tokushima 70 2 8 19 1 100
Kochi 2 2 1 5
Ehime 1 1
Hiroshima 1 1
Yamaguchi 1 1
Total 21 12 4 1 130 3 13 19 1 2 13 219

sRr—R, == b=, £/ —ABIOHY O VEERER05Y FBHEINL, SEEEYZ
i, TRNSFETTIOAMEEL, BEAORELXBELL,

8) MR (Methyl-Red) &8 7 F ol vER7 b viKiT 4 ARISERE, Om%x%wv,b@
BEBET L UBELEOHEX T -,

9) VP (Voges-Proskauer) XJi. MR Bk & Rl— oA s, 4 HRIEEE, Barritkick b 7
b VEADREYBELL,

10) FvFvoKkKE TBEETY 7 v i 05% OBIGIEML AR TR 4 HEEE%,
N ABREEMLCEERBOT v 7 v ROBEBLYBE LI,

1) HEA4vDOKE BCEE LA 109 A% A 47 B RRBEN1Y DL 5 CHEmML
T ERERTIRC 4 BB ER, SERAFOCBBHOFEC T Y HE L1,
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Table 2. Reference strains used

Strain No. Species name Source
V-7 NCMB 6 V. anguillarum NCMB*!
V-8 NCMB 828 ” ”
V-9 NCMB 829 ” ”
V-117 NCMB 571 V. piscium var. japonicus ”
V-116 NCMB 407 V. ichthyodermis ”
V-5 TUF V. piscium var. japonicus rainbow trout 1957, TUF*?
V-104 NOAA V-775 V. anguillarum biovar I coho salmon 1973 U.S.A. NOAA*?
V-105 NOAA V-1669 ” biovar I1 ” 1975 » ”

(V. ordali sp. nov.)

V-194 LS-174 V. anguillarum coho salmon 1975 U.S.A.
V-195 MSC-275 V. anguillarum biovar I1 ” a
V254 VA-6 V. anguillarum rainbow trout 1971 England
V-255 VA-8 ” ” 1973 Norway
V256 VA-15 P P 1976 Ttaly
V-257 VA-25 ” Atlantic salmon 1975 Norway

HO5 V. parahaemolyticus

T-77-5 ”

K-5 ”

K-7 ”

V-447 V. alginolyticus

V-1 IAM 1039

V-2 1AM 1080
ATCC 7744
ATCC 25920
NCMB 391
NCMB 1280
NCMB 1326
NCMB 86
NCMB 74
Es 1

V. metschnikovii

V. tyrogenes

V. fischeri
Beneckea campbelliv

Photobacterium mandapamensis

Lucibacterium harveyi
Aeromonas proteolytica
Aeromonas hydrophila
Aeromonas punctata
Escherichia coli

TAM*
”
ATCC*s
”
NCMB
”
”
”

”

*1: National Collection of Marine Bacteria, Aberdeen, Scotland.

*2: Tokyo University of Fisheries, Tokyo, Japan.

*3: Northwest and Alaska Fisheries Center, NOAA, Washington, U.S.A.
*4: Institute of Applied Microbiology, University of Tokyo, Tokyo, Japan.

*3: American Type Culture Collection, Maryland, U.S.A.

12) 55Ot ERRESCES S v % 0% OHGEM: BB iEEE G
RZERL, 14 BREEEL, BlLoRELBEL I,

18) AVF—ADESE VIFF77vR01% OEEGEMLERT b viKT 4 BRIESEE,
Kovacs DREEEZ ML TA v F— A ELOFELHE L2,

14) BILAKROES SIMBH (AK) iBSREFALFR L, 4 BRERE, SHhoREORE
BORALKREEDOERELBEL T,

15) A% & —+ (Kovas¥k) 19, tetramethyl-p-phenylenediamine dihydrochloride KZE#% %
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BRI X R, ChICiEREEGAYESBTREL, REORERL - B L HEL .
16) v4—v8DDE Va4 —80 % 19 OHEEMZ AR ERIC 4 BREEEL, 20
Riv 4+ — v 80 DRI e 5 £ % BB O RN oleate DIWEDOHFEIT X b HIE L1z,

17) 7 =vEEOFIHRS Simmons DIEH T 7 HEEEL, RBECHASEMOFLECLY
7 = vEREFIRBE L HEL 2,

18) MiEHYERIHERER ERPREHLC /6 BEALBNCRE L CEREEYBHEL
0/129 (50 ug) KLV KA v (20 pug) 74 A2 I X, BHEKEER, 7+ 27 AROXEE
RRIE# OB EC & H RS ARHIE L 7,

19) 7A¥=v, VOvEIGAL=FVvOBKRE TA¥=v, VOVEIVAAL=FVEA
Fh 1% oEl& et Meller D3z B 4 BEE, BERS 77+ v E2ERBL T4 HH
BEL, TOBBRBICLBEBO7 A7 VLEBELL,

20) WMME v < BokMER M AR ERIE IR, RERABOBMIROBROFEYBE
L7z,

21) FAH ERAEEM Lok A FESEEG (24~ 8 FHER) 0RO FRLESL
7o

BRBLUBE

Bergey’s manual 8thed. 12X % & Vibrio BHEXUTO XL SCEREL TV 5 BRI L 558
WrETH7 7 sBUOERETA* v ¥ —ERBRBYE, /A= - ARREBNCTBET L, ¥
AL E T vibriostatic agent (0/129) IEREMTH B | Zh b oMk i EICERN S 219 ¥
HREET5 L, 0/129 IRRZHELRAS 32 BRAEFE L 7%, KB Vibrio BOMBEICREE LB S b D
LExbhiz,

1. Bergey’s manual 8th ed. 588 V. enguillarum |ZE -3 - HEEE ORI

Table 3 1Zmk LicZ & <, 11T#HM V. anguillarum 12, 53 ¥kD: V. anguillarum BLEIC, X H
RS ERWODDOHRTRELLODFELOHELEZ LN S LD 25K, KD 24 #D V.
anguillarum LT LNCREHEFH I CEE IR, O UKRIVEOE KR T 210
N—TFEBRL, Hie7=2HED V-12~V-14 O 3HEIHERNL I —KL, —DD /A -7 &t
L, AU 72k V-I5 S D74 — PR UoMRER LI, $r v A #HEO LA
ELTEBRINTWEIZ 7 F AT HED IBERIZTH, 48, 2HT3 20/ v —72BRL
o B THEIN— 72T HCRELd oI, fods V-25, V-4 8L OV V-75 o 3 BB
DHERERL, VP EIG, 0/129 8 L 07 R4 v iIcitT 5 EH, 0% NaCl CORBTLOHR
THLOEE & T SR D, LA deromonas BICTEIhbb0EEX LIS, V.
anguillarum » RE I hic T HoBEERS 27 = vEBEOF AR X 1010% NaCl ToOFRBRERK
“>\ T L, Bergey’s manual 8thed. DEH & AR I THEEBOBREMER L TR - T T2dd,
AEED Z MR I h Tk b (BH, [L¥ 1973, {LE 1978, #&H % 1979), Fric 0% NaCl
TORELOWTUL, ZTOBREHED D VIEEFKC L Y FEYITHWHEELD DO TR
W EEZBRD, BRI HARE 17z Bergey’s Manual of Systematic Bacteriology vol. 1 (1984)
T, FOREBIE Nat BARBETH L EHDOLRT VB, F1-0/129 BSZMH1L Vibrio BIREDOE
Birkey & 2T d RT3, V. anguillarum T & FE I BB 0/129 FEREZ M BRI 2 63
B 33 BREETE Loy, BES (1979) 1€ 7YV ABKRF O 7 =058 Uik V. anguillarum Db
2 0/129 FEREZ OB A ST EET L 2 LT CrRBEL VB, TOFERHELLT, Zh
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Table 3. Main characteristics of isolates

& 2 5
E s o o
Strain g § § S =
g 2 8 .5 &% g o
- S S » . ., =
R g g 1) c’g v—c:g - -
29 & £ . - B~ S T ¥ B am
. 52 8 8 £ a4 nd 8 S3888gxe
Characterstics I oL JOpaagagoogoga
No. of strains 117 53 26 3 1 7 4 2 1111111
Single polar flagellum + + + + + + + + F +F+++FF
Indole production + + + - + 4+ + + 4+ ++++ -+ =
MR test d — 4+ 4+ 4+ + = - — 4+ 4+ -+ — 4 =
(79) (83) (52) (86)
VP reaction d + + — 4+ 4+ - - — — — — — 4+ 4 +
(89) (66) (88) (63)
Simmons’ citrate - 4+ 4+ - 4+ - - - — 4+ 4 — — 4 -+
m (86)
Sensitivity to 0/129 + + + + ++ - - + ++++ - - -
(62) (86) (75)
novobiocin + + + + ++ = + + +4+++ - - -
(98) (57)  (50)
Gelatin liquefaction + + 4+ 4+ + 4+ + + + —++ 4+ 4+ + -
(98) (76)
Casein hydrolysis + 4+ 4+ + + - 4+ 4+ - 4+ 4+ — + 4+ - =
(96)
Tween 80 hydrolysis d + + — + + 4+ + + + - - 4+ + -
(85) (94)
Hydrogen sulfide - - - - - - 4+ + + 4+ + - — +
(50) (50}
Acid from arabinose - - - - - - - 4 -
mannose + + + + - - 4+ + - 4+ ++ + + + +
(84)
sucrose + + 4+ 4+ 4+ + —_ - - — 4+ 4+ +
(98) (92)
mannitol + + + + + + + -+ + + + +
inositol - - - - - - - - - - - - -4+ - =
(95) (87)
salicin - - — 4 - = - - — — 4 — 4 4+ + -
(72)
Starch hydrolysis + 4+ 4+ - 4+ — 4+ + 4+ + 4+ ++ -+ -
(98)
Growth in 0% NaCl + - - - 4 4+ - - - — — — — 4+ + +
% 7 d - - - - = - - - - 4+ - -
(92) (98)
10% ~» - - - = = = e e ===
Growth at 5C + + + + - = - - = + -+ + + +
(98) (68)
37°C d + + - + + + - - - - -+ +
(83) (51) (86) (75)
42°C - - - - 4+ + - - - -+ -+
(99)
Arginine decarboxylase + 4+ - - - - - - - -4 - = - 4 -
(51) (86)
Lysine decarboxylase - - - — 4+ - 4+ - 4 4+ - -4+ 4+ -+
Ornithine decarboxylase - - - - - - 4+ - 4+ 4+ = =4+ - — 4+
(98)
Hemolysis of horse blood d + + - + + + - — - -
(96) (50)
Luminescence - - - - - - - - = = e ===

( ): percentage of positive or negative strains.
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LEBRAAROBERL LTHEAIA TV MY A F 7Y A, AAT7 7 FFo vEFIIH Lt
U384, 0/129 1im 3T 5 RS M A AT H L DO TIRARWHELHERLTV5, EFED 0/129 FERK
ZHELAEBROBECI s 0T EVHERDbRS,

2. V. anguillarum ¥ E L U E T ) HERBENTEHK & OBROLEE

Table 4 1IKR3 2 &< C, 3 V. anguillarum EREShiz 11T#kE V. angusllarum BEEEKR
NCMB 6, 828 35 L 00829 L lk#35 &, NCMB 6 &3 37C TOXEEHLRRILHD04T, NCMB
898 35 08820 iz FE s fe K —FK U totktk &R L7z, V. piscium var. japonicus NCMB 571 % V.
ichthyodermis NCMB 407 & B ET OHRM Rk -k, MBKROKETHH I LS-1T4 KB X
VI Ay = —CTHBEShi: VA-I5 #k & b iIE B L cERE R L7,

—%, V. anguillarum YEQE & LFc 53 bkiX, E#FRo NCMB 571 3 & 08 NCMB 407 & i3 0/
129 DREENH, TA¥ =V DT AN VAASIGEOWRTRIRBEKRLD % b OOl DO IR Ber-
gey’s manual 8th ed. ® V. anguillarum DFE# s X CEERK —K L EKRHETH L, HWREER
OXBE TUF, VA-6, VA8 5L ' VA28 ¥/ & & b i3iF—H L e R R LA, DlEDZ &Eh
HZDb3RRIE V. anguillarum WEBELTEL O 2w dDEEZ LIS,

3. V. anguillarum $ & U% OFLE L AR S hi-Etk £ B8 V. anguillarum TEHER &
DL

Table 5 1277+ = & <, V. anguillarum & RIE S htc 117 Bids X OUELIE & L 7 53 #kid Evelyn
(1971) 73 Pacific salmon S4B L7z V. anguillarum & 37 = vEBEOFIA#E T, Levin b
(1972) %% winter flounder 7 H AL Ic b D L3, VPRIGH XU = 7 v — ROSBEOHIR
T, BEG (1974) O 7 = FEEE L 31 v F - A OEARERS XU MR REBT, I HIEHEDL (1979)
pigroup I & LT\ % V. anguillarum & 13 0% NaCl TOREHTHENALIIEBET, Zh
H4FELBE-FHLERERLI,

4. Vibrio sp. LRESN1-E# B Vibrio BHE & OMRDLLE

Table 6 iZ7R3 = & <, Vibrio sp. & L7c 25 #kid Bergey’s manual 8th ed. L&D V. anguilla-
um L34 Y F—ADEE, YV cFYFSVORRE, TAF=vDT AN VERIEE L UE
MFEDOERTHL2RR Y, FRBROXIEE NOAA V-1669 Fris L O MSC-275 #k & 1243 —
HTBHRERL I Vibriosp. @ 25 ki, KFE B (1976) 28 = 2 = A 0 b 57 B L 7z Vibrio sp.,
Schiewe & (1981) @ V. ordalii (V. anguillarum biotype 2) L1 1, 2 DMREY KX X < —FK Lz
HHRE R U, LALEESIO) N Y > ¥h b8 L, R Tison s (1982)ic L v V.
vulnificus biogroup 2 & L THRE I h @k L 3 E < OBKRTRE - T iz,

7o ¥ 130 NOAA V-1669 £kt Harrell & (1976) 3 & UF Shiewe 5 (1977) 2% V. angwillarum & i%
PR A RIS, BIEEDOEVETH S & L, Shiewe 5 (1977) i1 V. anguellarum % V. anguil-
larum biotype 1 LFFT 2D, ThHER%Y V. anguillarum biotype 2 & L7z, IHIC
Shiewe & (1981) i M HLEBICH L V. ordalis e 5 &H a5 2 F@E LTRE LS, FEL T
BB ISIHMEBRAPINETH B EE L, TR EE25H%%E Vibrio sp. REEDTELW
72, 7535 Bergey’s Manual of Systematic Bacteriology vol. 1 (1984) ¢ V. anguillarum biotype 1
13 V. angusllarum biovar I, V. anguillarum bitoype 2 i3 V. anguillarum biovar II & U CEEHEK X
nTw5,
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Table 4. Main characteristics of isolates classified as V. angusllarum, related strains and

reference strains

€70 A RIREE O S EEHBE-T

kel
L3
2 3
Strain | @ N
=4 g N g
g & = g B
E3 _8E 65 s 3
@ i © W wn & i >
B <
Characteristics % S g % % % l"T‘ E ¥ e g 3 3 %‘Z
S .
ANz 222 A8NEEFEF
No. of strains 17 1 2 1 1 1 1 53 1 1 1 1 1
Single polar flagellum + + + 4+ 4+ + + + + + F + + +
Indole production + + 4+ 4+ 4+ + + 4+ + + - o+ o+ o+
MR test d + - - 4+ + — — + + — 4+ — +
(55) (53)
VP reaction d + + + — — + 4+ 4+ — 4+ - 4+ -
(89) (66)
Simmons’ citrate - 4+ 4+ 4+ - - + 4+ 4+ = 4+ + 4+ ¥
(77)
Sensitivity to 0/129 + + 4+ 4+ + + + + + + + + o+ o+
(62)
novobiocin |+ + + + + + + + + 4+ 4+ + + +
(98)
Gelatin liquefaction + 4+ 4+ + 4+ + 4+ + 4+ + + + + o+
(98)
Casein hydrolysis T e S S S S S S S
(96)
Tween 80 hydrolysis d + + + + + — — 4+ + + — - -
(85) (94)
Hydrogen sulfide - - - - - - - - - - = = —
Acid from arabinose - - - - - - - - - - - = -
mannose + + + + + + + + 4+ - + + + +
sucrose + + + + + + + + (; + 4+ + + o+
8)
mannitol + 4+ + + + + + + + + + o+ +
inositol - - - - - - - - - - - - - =
(95) (87
salicin - - - - - - - - - - -~ = =
Starch hydrolysis + 4+ + 4+ - + + (+ + 4+ 4+ + 4+
98)
Growth in 0% NaCl |+ — - — — — — — — — — + + +
% 7 d - — — — - — — - - - - 4+ -
(92) (98)
0% s |- — - - - - - - - - - -
Growth at 5°C + + o+ 4+ + 4+ o+ + + + 4+ +
(98)
37C d + - + + - + + + + + + + +
(83) (1)
42°C A —"
(99)
Arginine decarboxylase + + + + 4+ + 4+ + -~ + 4+ - + +
(81)
Lysine decarboxylase - - - - - - - - - - - _
(98)
Ornithine decarboxylase - - - - - - - - - - - - - -
(98)
Hemolysis of horse blood d + + + + + + + + + - + + +
Luminescence - - - - - - - - - - - = =

( ): percentage of positive or negative strains.
d : different reaction given by different strain.
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Table 5. Comparison of main characteristics of isolates classified as V. anguillarum with V.

anguillarum strains reported by other workers

—
@ o %a
—~ g
_ = g &5 B
Strain 8 g §~ g~ g - g 7
° = S
g s SO S T
. s = s £.8 £ o g2
Characteristics s S Se S S8 S 2
m a wE Ny~ o )
No. of strains 117 53
Single polar flagellum + + + T ¥
Indole production + + + + - +
(90)
MR test + + — — +
(55) (63) (94) (61)
VP reaction + + — + +
(89) (66)
Simmons’ citrate + + — + + +
(77) (94)
Sensitivity to 0/129 + + + + + +
(62) (91)
nolobiocin + + + +
(98)
Gelatin liquefaction + + + + + +
(98)
Casein hydrolysis + +
(96)
Tween 80 hydrolysis + +
(85) (94)
Hydrogen sulfide - - - — - —
(1)
Acid from arabinose — - - — —
(97)
mannose + + + +
sucrose + + + + + +
(98) (58)
mannitol + + + + + +
inositol — — + — —
(95) (87)
salicin — — — — —
Starch hydrolysis + + + +
(98)
Growth in 0% NaCl — — — +
(91} (83) (58)
% 7 — — — -
(92) (98) (97)
10%, ~» — — —_
Growth at 5C + + + + +
(98)
37°C + + — — +
(83) (51) (84)
42°C + — —
(99)
Arginine decarboxylase + — + + + +
(51) (94)
Lysine decarboxylase - - — — — —
(98)
Ornithine decarboxylase - - — — — _
(98)
Hemolysis of horse blood + + + + +
(99)
Luminescence — —

( ): percentage of positive or negative strains.
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Table 6. Comparison of main characteristics of isolates classified as Vibrio sp. with strains
belonging to genus Vibrio reported by other workers

g
. v g
Strain _ :é: : 2
© g g
SE =
= 23 bof3
- g2 22
g @ g e
0 . .8 =i é =
Characteristics : E & %,5 23 g ‘i
- o 2 2'g §°S g5
Q 122 R 28 b -
z = S S [ N33
No. of strains 1 1 25
Single polar flagellum + + + + ¥ T
Indole production — - - — — —
MR test — - + — _ +
(52)
VP reaction — — — _ — _
(88)
Simmons’ citrate — - — _ - +
Sensitivity to 0/129 + + + + + +
novobiocin + + + + +
Gelatin liquefaction + + + + + +
(76)
Casein hydrolysis + + + +
Tween 80 hydrolysis — — — +
Hydrogen sulfide - — — — — -
Acid from arabinose - — — - _ _
mannose + - + _ +
(84)
sucrose + + + + _
(92)
mannitol + + + — + _
inositol — — - — _ _
salicin + + + — _ +
(72) (95)
Starch hydrolysis — - — — — +
(91)
Growth in 0%, NaCl - - - - -
% 7 - - — — — —
10% » — — — — _ _
Growth at 5C + + + _
(68)
37°C - - - _ +
42°C — - _
Arginine decarboxylase - - - - — —-
Lysine decarboxylase - - — — — +
Ornithine decarboxylase — — — — — _
Hemolysis of horse blood - — —
(96)
Luminescence — — — _

( ): percentage of positive or negative strains.
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5. #0Otho Vidrio BESE & Vibrio BdH 5 L3t O:EB R RE & OERDLER

Table Tic7kT = &K, L5 V. anguillarum & FIE & i 1708k, Vibrio sp. & U 7258k % B
< 21 ¥k Vibrio BHtAE O, V-129 K X O V-132~V-13T D THFB L o h b & EELlo %
HKaTT V22U MR ETORKRSBREL S L DD V. parahaemolytious 175 H EPDHERE R L
7o ZOMO BEKIVTHhORBEE L —RKD D VLELOHREYRTI0RAD s
2o RIEF DD Vibrio BELFE & BB Vibrio BHIE & O RO & % Table8 iw/rL T, 7
2RO V-12~V-4 D 3HEB IV h b LR MR Z R L 7 V-15 (3 Muroga 5 (1979) 23
U< 7 =h 545 8 L non-choleravibrio & X < — K LM RE/RL %, BiD V. para-
haemolyticus L RPDOHERERLICHA X 7 F4 7 v HED V-120 5 L V' V-132~V-137T D T &
D v 2 HED V-244 42, MHFH (1975) BB~ = F 0O FBELICIRED V. parahaemolyticus &
LBtk & BUOKIRER U, #4754 7 > mko V-130, V-131, V-144, V-145 0 44,
V-140, V-141 @ 2 fk¥s X U= & 4 B3R D V-232 BRIRE & (1979) o # F8\T group III (%
B~ &1 SHEF) L LT3 Vibrio sp. 12, ELI~<FHFD V228 L~ &1 HED
V-233 £k 2 BRIZF U < HEH 5 (1979) @ group Il (BEAOBERFEEEY S LERE) © Vibrio
sp. BX Ok D (1977) i~ £ 4 58 L 7 Vibrio sp. WRLOERE R L, s, Loved
(1981) #° damselfish 25538 L7 V. damsela 35 X Ok @ Tison % (1982) @ V. vulnificus bio-
group 2 & XL O MR A R T HEAERRIL b - 7o,

6. Bergey’s manual 8th ed. | & V) B L BN EH 219 %R EhiE

Table 9 iR+ & <, V. anguillarum B 5\ 3% OELE L AE b 1TO ¥R, ¥V~ X,
T2, UIFrF, E2vaBLU0hvAFE RKEBEOCELOARBICHI:» T e, —F, 3
R NOAA V-1669 ¥ (V. anguillarum biotype 2) i PAD MR E R L e Vibrio sp. 25 ¥k, =
TR, FIRBIVOT IR ETXTCRKAE O r BHBEBERKTH -7, Lo Vibrio
spp. 21 ¥k 5 H Muroga 5 (1979) @ non-cholera vibrio T D MR EZ R U 4 BRiZ 7 = B3E, b
DITHEAZ7F AT DIBBERILD A A=F, TO v 2RI U~ 4 SHERBEETS -
7

L3 ¥

EREHICHSTE 7 ) ARBERAG DREE & LCHB S hi 219 B &b Biskd i x 7o 248
BRICD\ T Bergey’s manual 8th ed. w5 EXRELRL, UToOREYEL,
1. EAZEE 219, —E V. anguillarum EREENRDSD 108, “hd L3 2ho
MR TREDZVALPOEE L E L DON L LD 258, Vibrio BOVWThoE ARAELBR -1
D 21 BkE X O deromonas & 3 ETH » 712,
2. V.anguillarum EFE Sz 170 BROBRIZEKE « BEDO L DAKICHIc » Tz, V.
anguillarum L& & 2 Bt Vibrio sp. 25 BRI TR L BKEABTOY B AEHKD H DT,
Harrell % (1976) < Schiewe & (1977) @ V. anguillarum biotype 2 & k2 —FKT 5 EETH -
7co Vibrio BICBE S h B b 00 WThoB L bAEERAL I 2L KROF, h 27 F (17, %
Ty 2RO 8N V. parahaemolyticus WL L, 7 =HED 4 ¥k Muroga & (1979) 237 =i
438 L 7c non-cholera vibrio & 38— L, » &2 7 F4 7, ~~F, =& 4 HED 9 HiIHEH
B (1979) bi< £ 1 235558 U1z Vibrio group 11 % & OF IIT B f Lo MR AR U,

— 226 —



HES:

€ 7Y ARRREO SN

Table 7. Comparison of main characteristics of isolates classified as Vibrio spp. with reference

strains
2

(=2 [=) ©

. § %g gg ES

Strain Egmggggggmg :n
“iftEiagzy 2 3
22538<5E%88, g 3
.§”§~§§:s§§.§.§zs s 2
.§§_§§=-§§§-&§=l§§.gj o o

Characteristics 38 % s é% gg £ § _§‘ gjﬁ of 252 =

¥V St e
ML L L FEISEEEEE
B AANNYNRE R s

No. of strains 11411111111131%7421111

Single polar flagellum +++++++++ + + ++++ + + + +

Indole production + ++ 4+ - — ——4+ 4+ + 4+ +++++++ + +

MR test ~+++++++++++++(14;)——++—+

VP reaction + - — 4+ - — = -+ 4+ - — 4+ - = = = - —

(63)
Simmons’ citrate ——+——+—+++__+_(6_8___++_._
)

Sensitivity to 0/129 S A Sl Sl S o S S

novobiocin [+ + 4+ + + + + + + — — + + + — + + + +
(75) (57)(50)

Gelatin liquefaction +t++ -+ -+ -+ +

Casein hydrolysis +++++++++++ -+ -+ + -+ + —- +

Tween 80 hydrolysis +++++++++++ -+ + + 4+ ++ -+ —

Hydrogen sulfide —— 4+ +t -+ -+ -+ + - - -+ 4+ +++ 4

(50)(50)

Acid from arabinose +o— - 4+ - Mo
mannose + 4+ +t++ A A - -+ -+ + o+
sucrose 4+ -+ + - -+ =+ =+ ++ - — - -
mannitol + A+ -+ o+ + -+ +
inositol + 4+ — - — — - - D D — -
salicin |- ~ - — — - - - -+ 4+ - - — - - = + - 4+

Starch hydrolysis ++++++ -+ A+ A+ -+ 4+

Growth in 0% NaCl |— — — — — — + 4+ 4+ 4+ + 4+ (;5) ——————

% 7 - -+ ++ 4+ -=4+ - = - = - - - =
(75)
100/0 A 4+ - - - — — _ - = =

Growth at 5C — 4+ — + + = = = - 4+ = = = = - — + + — +
37°C ++++++++++ - -+ - = -

(86)(75)
42°C +H 4+t - - - -+ 4+ 4+ +++ - - - -

Arginine decarboxylase ++————+—+++___(8_6)___+__

Lysine decarboxylase + 4+ + 4+ ++++ 4+ - ==+ — 4+ -+ 4+ - — +

Ornithine decarboxylase - — 4+ 4+ - — — 4+ - — — 4+ - — 4+ - — + 4+ = +

Hemolysis of horse blood |— — — — — + - — 4+ + + — + + (;5)4. - -

Luminescence @~ = |— — — — — — W

( ): percentage of positive or negative strains
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Table8. Comparison of main characteristics of isolates classified as Vibrio spp. with causative
organisms of fish vibriosis reported by other workers

Luminescence

|

] [a\]
p = A
, o2 3 2 = g ~ &5
Strain e - o a s = o8
PR ¥ 85 B § &53&
-« :dv—: \t;?'-:\ Q&E@a§§ -—L . §‘§:
. 8T 2B I A e AP S
ZOSHTE  f,T T IS T 9 g 20
.. N '?‘:gdﬂw.éso"o"ﬂ.ggmgég.%:gggg
Characteristics 98 Z2B8s 88232 IR 558 SE85487°8 °2
b BEPR S RT g p g S¥ 2 SESE N B
No. of strains 31 7 1 4 21 11
Single polar flagellum ++ 4d + 4+ + ++ - + +4+ + + i
Indole production ++ + + 4+ + + + + (;};) + + + o+ = =
MR test ++ 4+ + + 4 - - =+ ++ + + 4+ o+
(14) (92)
VP reaction L4+ 4+ - - - - - - - - = - 4
(63)
Simmons’ citrate + - 4+ - 4+ 4+ - = — 4+ 4 - - ¥
(86)
Sensitivity to 0/129 ++ + - + - = + + + + + o+
(86) (75) (75)
novobiocin + 4+ + - 4+ + + + + + +
(57 (50)
Gelatin liquefaction + 4+ + 4+ - 4+ 4+ ++ + ++ + + - 4+
Casein hydrolysis + — + + + - — 4+ 4+ + + +
Tween 80 hydrolysis + + + + + + + - +
Hydrogen sulfide - - + + — 4+ + + - ++ = = = =
(50)(50)
Acid from arabinose - - - - - - - - - - - -+ _
(92)
mannose - — - 4+ 4+ 4+ 4+ -+ + + + 4+
sucrose + + 4+ - 4+ - - - - - - - _
(67)
mannitol + 4+ + + + + + - 4+ + _
(67) (80)
inositol - - - - - - - - - - = - = -
salicin _— -~ - - 4W - — — — 4+ 4+ + - 4
Starch hydrolysis + - 4+ 4+ 4+ A+ + +
Growth in 0% NaCl (+ + + — — 4+ — — — — — — — - = —
(86)
% 7 - - - - + - - - - = —
(67)
109, » - - - - - — — = _
Growth at 5C - - - - 4+ - - - 4+ 4+ 4+ - _
(68)
37°C ++ + + + + - - = - — = 4 + o+
(86) (75)
42:C + + o+ - - -
Arginine decarboxolase - - - - - - - - - - 4 = - + -
(86)
Lysine decarboxolase + - + 4+ 4+ + -+ = = — 4+ + + - 4+
Ornithine decarboxolase -— - 4+ + 4+ - == - 4+ 4+ - - —
Hemolysis of horse blood + + + 4w (_g(_)) - 4+ - 4
5

( ): percentage of positive or negative strains.

w : week reaction.
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Table 9. Sources of isolates classified as V. anguillarum, Vibrio sp., Vibrio spp. and Aeromonas

spp-
@ -~
3 g8 = g
E 5 g = x &
s E 02 s g o & 9 ¥
5 | & ¢ £ g e 4 0§ & &
5 5 § £ = = = & 5 4
5 = 8 & H & % & & § B s
V. anguillarum 170 12 124 3 12 18 1
Vibrio sp. % 20 4 1
Vibrio spp. 21 4 1 1 2 13
Aeromonas spp. 3 1 2
# 3

AEBRYETTHECHLD, BHROFELTE G ATER R KEBREER ORI HELRT
B ez, EHOIECHEI DR 7-F A b —RicB RS L ¥4,

Tt BAPIZEDO —ERII IR AR F M RERMIE s b O B AERMER S O B ARG I RFE
X o Tlhedhic s X HELBEBEYERT A,

X .73

RR—=, —#i5E—, FRE=(1966): BE Y 7V 4 & &K L OB I 2T, FEREERRERH-C
vY7Vyt, 19pp.

WHEFE NV P T y 7 REFTBEL (1975): WMEWFE -~V V7 » 7 621, Hi, HRE,

Buchanan, R.E. & N.E. Gibbons (1974) : Bergey’s Manual of Determinative Bacteriology 8th ed.
Williams & Wilkins Co. Baltimore.
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