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B (HE D, 1985a,b,1986) ¥ TitkiF5 €7 ) A FRHENEO T EFHIEANER, v 7 ) 4/
DELHFERET, B LcEEE X hi V. anguillarum ZHERED 5V XERADESR
REVSRLZ2ERYTEEL, ¥ ETHERORL I EELIIEL V5, SHIIHREED,
1985b) DO ES I ks1F % phenonl (V. anguillarum biovarI) & phenon Il (V. anguillarum

E7 ) FRFREE O MEFEERE 1
7 FHREHRD O MER (J-0-1~J-0-3)

HE #—*-fE RH* KN BA*

Serological Typing of Thermostable Antigens
of V. anguillarum—1
V. anguillarum O-serotypes (J-0-1~J-0-3)

Kenichi Tasima*, Yoshio Ezura* and Takahisa KiMura*

Abstract

A serological analysis was carried out based on cross-agglutination and cross-adsorption
tests with thermostable (O) antigens of the representative strains belonging to V. anguillar-
um biovar I of phenon I and V. angusllarum biovar IT of phenon II. The V. anguillarum
strains were classified into three serological groups (J-O-1, J-O-2 and J-O-3).

Based on these serotypes, serological typing of all two hundred sixteen strains Vi-
brionaceae was performed. One hundred strains of the one hundred seventy identified
previously as V. angusllarum of phenon I were classified as J-O-1 (58.8%,). Eleven strains
were classified as J-0-2 (6.5%,), and fifty-six as J-0-3 (32.9%,). The other three strains could
not be classified into any particular group.

85%, of the strains belonging to J-O-1 were isolated from fish reared in fresh water and
829, of the strains in J-O-3 were isolated from fish reared in sea water. The sources of the
strains belonging to J-O-2 were not specified. Twenty-five V. anguillarum biovarII of
phenon II, which were all isolated from salmonidae reared in fresh water, possessed a common
thermostable antigen (J-O-1) with that of V. angusllarum of phenon I.

] &

biovar IT) (32:7¢ v g e 8 & Bbohuic,

FITARTRINLDEXEETHDE,
anguillarum T P.OCAREGEZEY, Bk (MEFEEBRE, 1976) i Lich > THMELXERL,

M EERR (O HUR) OO0 X DB LT >, ZOBRETO VW THET 5,

*

LB R IR Y R

(Laboratory of Microbiology, Faculty of Fisheries, Hokkaido University Hakodate, 041, Japan.)
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X B FH &
L SR

A LRTHR (HE S, 1985a) THRA LA 19EHMBERED 11 Al LRE LY 7 ) +ER
HEEN S 219 #kis L O Table L i3 V. anguillarum EEEEFZ T U, KkEOMBER IR
(V-104, NOAA V-775; V-194, LS-174) 3 X O IT & (V-105, NOAA V-1669 ; V-195, MSC-275) %
BUCEANO Y 7Y AFRREEN B 14 bRt 233 B x A L 1, ¥ - EASEEKT T CdtR
B (197) oMFEH A, B,C L OHHES (1975) omER LILIIL & ShTwv5 b 0o R
4 &4 Table 1 it 7z L 7o,

Table 1. Reference strains used

Strain No. Species name

Reference  *V-1 (NCMB 6 ) V. anguillarum
V-8 (NCMB 828) p
V-9 (NCMB 829) ”

*V-117 (NCMB 571) ”
(V. piscium var. japonicus)
V-116 (NCMB 407) ”
(V. wchthyodermas)
V-5 (TUF) ”
(V. piscium var. japonicus)
*V-104 (NOAA V-775 ) V. anguillarum U.8. serotype 1
*V-105 (NOAA V-1669) V. anguillarum biovar 11
(V. ordaliz sp. nov.) U.S. serotype 11
V-194 (LS-174) V. anguillarum U.8. serotype 1
V-195 (MSC-275) V. anguillarum biovar II U.S. serotype II
V-254 (VA-6 ) V. anguillarum
V-255 (VA-8 ) ”
V-256 (VA-15) "
V-257 (VA-25) ”

Domestic V-113 (PT-24) V. anguillarum Kitao  serotype A
V-114 (PT-514) ” ” ” B
V-119 (NP-1) , ” Kusuda ” I
*V-123 (PTe-1) ” ” ” I
V-125 (PT-223) ” Kitao ” C

Kusuda ” III
*V-106 ” author

*: strains used to make rabbit antiserum

2. HiiEOER
1) SEMR

B (HE D, 1985a,b) & Tkt s —BERICE S AES & CRESEIC X 253 £,
S HIdLE S (1975), WM S (1975) @+ B LT, Tablel W RTEBD 5 V. anguillar-
um V-7 (NCMB 6), V-104 (NOAA V-775 U.8. serotype I), V-105 (NOAA V-1669 U.S. serotype IT),
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Table 2. Schedule of immunization for preparation of rabbit
antiserum

Injection Dose (ml)* Interval (days)
Ist 0.5 3
2nd 1.0 4
3rd 2.0 1
4th 40 6
trial bleed
final bleed 2

*: 16 mg (wet cell weight)/ml

V-117 (V. piscium var. japonicus NCMB 571), V-123 ¥k (PTe-1 i@ II &) 3 X 0 V-106 ¥k (¥8K
BREF v~ AHKK) O 6 B RAEKE L GEY, Bk (HEFETRE, 1976) it - THE
PR (BA~<Y vHIR) RERLA,

2) R

Table2 KRLAREBEA Y & a —ARESE—F AEEBCIEOFE TR L REE » 8
REELEPLOYYFOHREBIIRNICER L, BREEE»D 6 BRCABRFM AT, #Hak
DFEC L VP OEERIYF = v 7 L, BREEBE»L 8 BRCERAOXT, HilEY 5
BT L7, BohiciiiEis V27 74 42— (HA) TABKE®, 56°C, 30 503EE Ly
v, ERCHET 3 & CHBERE L.

3) RIGHUR ‘

B oL HRAE Y, FhFhEBMEEH T 25°C, 24~ 48 R EH, Dulbeco © ) v EREEE
W(R¥ESO0g HLH Vv a02g VVEBETF VD A29g VVUEE-HY v A02g HEEKIL
pH 72, D oBK%: PBS LIEHRT5) BB L, 1000C © 1 BFEIMEA L 7o, DEEER.0 3
(3,800 rpm, 30 min.) L, @k, BE PBS cBEH LELOHE L CHhEEG LB, FRCH-
¥ McFarland EE¥ESEF % AV CEEY No.3~4 AR LA L0 KIGHE & LTt L1,
BREREHRIEREEDO LW L2HRDO S 2 A, FBR0RNMBFEEROEREO - &
SEBONRE*ET 2R GREBEEIEH IR 5BHLT, £EKIR L AKOBRIFCL Y &
GIBREG B CRIURE & L,

4) Hikmo flE

BIROFME /s b O HE RO BINMB >\ T, FE (HAEFETIRE, 1976) © 2 ZHREIC
I 53RBREHNBRERS (CENBRERIG) X Y HEMORMERS X OCROBEOBRERYEEL
Teo IeBHME B X CRIGHEOFRCII PBS 2 A 7o, A RIGIE 37C T 2B, X512 10°C
—RBERICBREOFEY ARMICHIE L,

5) TRBINAER

RO GE TR U RIRAR (WBEHEHE) > HnECEECREL LD, 37C T 2 R,
I 51 100C T—HRBEBER, HmO0H (4,000rpm, 60 min.) kb FEYEERL, Bohic FEIC
DWTRIRFIFE T 2BERPFEE L2 L 2R U, RUnE & LTHRA L,

6) DRI ABRERIG

EHAEO O MERNOEHIZIL, FMMEORERMEIZIF1:1007%5 L 51 PBS &%
HWL, BIRoRIGHEDEE % McFarland No. 3EBEARNL €, FTHSELORH S5 212 0.05
ml DFRMFLEE, ThCRABORICHFERXETL, ¥ 7 AREBIBHLTRCBET 5,
IOHFARE Y=y b Fmv Az AN, BRCEX 2BMBCEEYHE L,
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BRELUEE
L ARG IMEDT VEERIS

V. anguillarum % .03 H L 7= fRFKE 6 RO RLME 2\ C, ThFh® homo D FIGHIE
X B RMAe O A BERMELAIE LIk R % Table3 m L7z, V. anguillarum i
¥4k V-7 (NCMB 6) ¥ X COkEMER ITH V-105 # (NOAA V-1669) o &M1& homo DY
R LT, £h¥i 5,120, 2,560 0@ERME R, HEOZTEREFRMIL 2,048 3 X 014,096
DEHR R L1223, o RFERICH LTI 32 LT & Eh - fe, $1 V-123 117 (lE S0 [T#) 3
homo DHUF TR L Tid 10,240 & B\ BERMA TR L o0, OREE/RE T I6 LT TH -1,
T HI V-104 #k CKEMER I X NOAA V-775 U.S. serotype I), b BB EBEM X v <~ A %D
V-106 #k#s & 08 V-117 ¥k (V. piscium var. japonicus NCMB 571) o £ H1IM0 15 (X homo D HEF i3
FhEh 2,560,10,240 ¥ X U° 10,240 DEEERM AR L, HEOLZXEERMM L 2,048~4,096 DFl
ETEWER R LI, Zh b 3FAMEOMARERCT5RERMIMALUT LEV-DDOTH -
72e SHHLDRERYDL, ARKEOKIIBOMBHHMFILEL = L EESh, Thbdb VT
P& V-105 R 2 ¥k, V-104 ¥k, V-106 £k, V-117TH 0 3N FhFhR—MBEHEEZ 26N, =
hobtRTREBEDBEAERLRILWV V123 X Nz e SEOMBER CH S,

Table 3. Cross-agglutination reactions among 6 antisera

Seam | Vo1 Nosa | v NoAA v-u7
( 1123 -106

Antigen (NCMB 6) V-1669) -775) (NCMB 571)
V7 5120 4096 16 32 64 32
V-105 2048 2560 16 32 64 32
V-123 (PTe-1) 16 16 10240 64 64 64
V-104 16 16 8 2560 2048 2048
V106 32 16 8 2048 10240 4096
V117 16 16 8 4096 2048 10240

2. AMERAS L UEMERMOT BN

rE3EoMFER I OVTRABASL S X 3BEMBERHOTI BINRBR YT, KMEROY
—HD D RS OBRHR YT oo, FMBERA ORI X 2 X TNFAR O R L Table 4 17
RUT, &F—IMiERA © homo & 3\ id hetero ® MBS BHUR CRINGE, FhFhoOKIGHE
EDBERITIL, WTHhORBME L ORIGTH TXTBETH 72 Zh bR LAME
BHNEHROTR OB — R R I hic,

ARG E, B V-7, 51 V-123 3 X O V-104 M % R ¥, MERROAZTRINAER > E i
L7, #Eix Table5 iz L7, H£AEHMBFIROWT, MlBEREEO MAFEEHIE ©RINE,
FMENERORIGHR &L OBERILOFERE, £#FNMNEIR—LBFERERIR & O 2G6E M
T, M EH R & TR TR R L, 20 - & AFnER I MO ER EkOHEIC X -
THBRREhAWEMERERAGSEEET S L2EBRL, ROBROBRMIHER I,

BED X 3, V. anguillarum ORFERRE Fh oHiMBIZ L 5 O FUR#EEOBER I >V
HUHER, 3MERCRMIIRL 8Bl LMCRote, FZTHUHEID 3MmMER, +Thbb
V-ThkE V-0 BETREFEIN D 0% J-0-1 8, V123 BcREI NS J-0-2 Bl L 18 V-104 #,
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Table 4. Cross-agglutination reactions within each serological type

Antigen
Serum Adsorbing strain
V-7 V-105

V-1 V-7 - -
(NCMB 6) V-105 - -
V-105 V-105 - -
(NOAA V-1669) V-7 - -

Serum Adsorbing strain V-123
V-123 (PTe-1) V-123 (PTe-1) -

Serum Adsorbing strain V-104 V-106 V-117

V-104
(NOAA V-775)

V-106

V-117
(NCMB 571)

V-104
V-106
V-117
V-106
V-104
V-117
V-117
V-104
V-106

Table 5. Cross-agglutination reactions with antisera V-7 (NCMB 6), V-123 (PTe-1) and V-104
(NOAA V-775) after adsorption with cells of heterologous serological type

Antigen
Serum Adsorbing strain -
V-7 V-105 | V-123 | V-104 V-106 V-117
V-7 V-123 + + - - - —
(NCMB 6) V-104 + + - - - -
V-123 V-1 - - + - - -
(PTe-1) V-104 - - + - - -
V-104 V-1 - - - + + +
(NOAA V-775) V-123 — - - + + +

V-106 #, V-11T#cREIRD JO3MEL TR TI L LT 5,

3. BBomERNE ol

Table 1 7R L7cdbRR 5 (1975) 5 X OME & (1975) o MER A, B,C 5 X 'L 1L 11T & EE

5o ki J-0-1 8,

J-02%, J-O3B L oRBRMYEETNBESICC L VBRF LA, BRI

Table 6 1=7R= Lic, dLE D A BfeZkk PT-24 £ (V-113) 3 X OFEH & o T E NP-1 g (V-119)
11 J-0-1 FUH M 75 & e Al 1,024 ~4,096 o&iF <, B & PT-514 # (V-114) 3 X 0TI & PTe-1

B (V-123) 12 J-0-2 BB & 4096,

10,240 o, C# ks X O IIT & PT-223 & (V-125) %

J-0-3 B iniE & 1,024~2,048 OBEATREL A DMK, ThEhloBORME &2 Th
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Table 6. Cross-agglutination reactions of V-113 (PT-24), V-114 (PT-514), V-119 (NP-1),
V-123 (PTe-1) and V-125 (PT-223) O-antigens against antisera J-O-1, J-O-2 and J-0-3

J-0-1 J-0-2 J-0-3
Serum

v (§E)125A V-123 (gi}%& V-106 V-7
Antigen (NCMB 6) v 16g9) V-T15) (NCMB 571)
V113 A 2043 4096 64 64 64 32
(PT-24)
V-119 I 2048 1024 64 64 32 64
(NP-1)
V114 B 32 32 4096 16 8 32
(PT-514)
V-123 i 16 16 10240 64 64 64
(PTe-1)
V.125 c, I 8 4 4 1024 2048 1024
(PT-223)

A, B, C: Kitao’s serotypes
I, Ii, II1 : Kusuda’s serotypes

Table 7. Comparison of serotypes of other workers with our O-serotypes

Kitao et al. Kusuda et al. Pacha & Kiehn Harrell et al. Johnsen Strout et al.
(1975) (1975) (1969) (1976) (1977) (1978)
Group 1
(Northwest
salmonids)
Group 2 Group 1
{European) Type 1T 569 Group
J-0-1 A I (winter
NCMB 6 NCMB 6 flounder)
NCMB 829 NOAA V-1669  NoMB 829
J-0-2 B 11
: Type I Group 2 775 A Group
J-0-3 C III (coho
NOAA V-775 NCMB 571 salmon)
Group 3 Group 3 507 Group
(Pacific (coho
herring) NCMB 1336 salmon)

L 64 UTOBETH o7, CORKRELOEHEOMBER A IR JO0-18Kk, BIU IR
J-0-28iz, iz CH LIk J-0-3 Bc 3% & LB L7,

72k V. angusllarum © O HUFIC X 5 MER LB L CALR S (1975), #HE S (1975) Dft,
Pacha and Kiehn (1969), Harrell & (1976), Johnsen (1977) I X OF Strout & (1978) 7o & D
ERH D, FITINLOBE L EELORE LR J-0-1,J-02,J-0-3 © 3-0 MFEM & DBIFEY
FhERORECEELOHRAE L BT HEM Y EWCEH L -0 Table7 TH %, Pachaand
Kiehn o Group 2, Harrell & @ Type II, Johnsen ¢ Group 1 % X O Strout & @ 569 Group i1 J-O-
18/ L, Harrell 5@ TypeI, Johnsen @ Group 2 35 & Uf Strout & @ 776A Group 3. J-0-3
FcHST5b0EEL DRI, LivLAnb, JO2RICHE T L E 2 bh5 b0 EMCE
FHMECRRL B b » T, RBEOMOEMMER & OBFE® IOV TERHEED L AT
BHThb,
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4. 2HEEH KD O MiERT)

¥ ARRREEN S8 219 ko 3-0 MEMIORREY, ZhbEKOBRAOFREEE
% b T Table8 IR L 7, RSB 219 D 5 © Phenon I © V. anguillarum 5 2 h
72 170 #Ri 3 HRA& Bk & 100 £k (58.8%,) % J-0-1 %z, 11 ¥k (6.5%) 23 J-0-2 Bliz, 56 ¥ (32.9%)
B I-0-3 MR hic, T hbBBYBHRAOREREN LS &, J-O-1 R s hic
Bk 85% M KEERBXETHH, —H J-0-3 BRIt RIBI X hi-Bikko 829, 1 KHET &M
RERTH o7, J-02 P S hic d ORBREBEICH T X b b hies s, ¥ phenon
II DHmAEE v 7 BHABRE 2D I TR IO 1 BRI h, OREBEOELSL V. an-
gusllarum LBUFT 5 EBH L ETe 5T, T, V. anguillarum (phenon I) 170 #3203
B CRBIRESRRD b, Zoft, B8 (HES, 1985a) s\ CHEFER V. anguil-
larum & B8R &5 7e % Vibrio spp. 38 X O Aeromonas spp. & L1z 24 BRIz T RCHIBITEETH -
oo .
HAEEOMBER IR Y EREES L CHERBORAETREE L S TEE LoD, Table 9 T
H%, BiE (HE D, 1985b) T phenonl @& 3hic 7 = R OBEKIZ J-O-1 BB X hs b
DRI H D, MnEHS PRENSL bR, EEREI WAL Y FFHED
Bk J-0-1 8, J-0-2 B4 X ORBIREERRIZ D v hic, —HEABEEOX v <R, ~=FRIV
WV AFEROERE, HPTETCH o le~FHED LR E, T_CIO03HChH o7, X
bz J-O-1 Bz BB X h, iR (BE5, 1985b) T phenonIl & LBkl = o~ 2207
<, YRR ERKAEY rBRBERETH o7, TRBIITED Vibrio spp. 5 L U der-
omonas spp. D 24 BRIWERBERELAER L ED, » & 2795147y (138) ¥FLIET =2 (6

Table 8. Serological typing of collected strains classified as phenon I, II and others and
relationship between rearing environments of fish and serotypes

. Origin
Phenon Serotype No. ‘zﬁ /S)t‘mm
/0 .
Fresh water Sea water S?r::ﬁtg a:;r Unknown
J-0-1 100 85 9 6 0
( 58.8) ( 85.0) ( 9.0) ( 6.0)
J-0-2 11 2 4 4 1
I ( 65) ( 18.2) (36.4) (36.4) (9.1)
J-0-3 56 6 46 4 0
( 32.9) ( 10.7) (82.1) (7.1

Unknown 3 2 1 0 0
( 1.8) ( 66.7) (33.3)

J-0-1 25 25 0 0 0
(100 ) (100 )

11 J-0-2 0 0 0 0 0
J-0-3 0 0 0 0 0
Unknown 0 0 0 0 0
J-0-1 0 0 0 0 0
J-0-2 0 0 0 0 0

others J-0-3 0 0 0 0 0
Unknown 21 5 16 0 0
(100 ) ( 23.8) (76.2)
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Table 9. Sources and serotypes of collected strains classified as phenon I, II and others

Origin
Phenon (No Sg}l l:é(:‘ain) Serotype Ijtg‘s‘.of
. M | Fresh  Sea  Sea water — Unknown
water  water Fresh water =~
J-0-1 99 | 84 9 6 0
J-0-2 10 1 4 4 !
124
ayu (124) J-0-3 14 6 4 4 0
Unknown 1 1 0 0 0
301 1 10 0 0
J-0-2 1 1 0 0 0
1 3
ee (3 J-0-3 0 0 0 0 0
Unknown 1 1 0 0 0
J-0-1 0 0 0 0 0
J-0-2 0 0 0 0
1 coho salmon  { 12) J-0-3 1(2) 0 12 0 0
Unknown 0 0 0 0 0
J-0-1 0 0 0 0 0
. J-0-2 0 0 0 0 0
yellow tail ( 30) J.0-3 29" 0 29 0 0
Unknown 1 Y 1 0 0
J-0-1 0 0 0 0 0
. J-0-2 0 0 0 0
amberjack €D 5043 1 0 1 0 0
Unknown 0 0 0 0
J-0-1 25 25 0 0 0
rainbow trout ( 19) 102 0 0 0 0 Y
11 amago {2 J-0-3 0 0 0 0 0
4
yamabe (4 Unknown 0 0 0 0 0
ay.u ( 8) J-0-1 0 0 0 0 0
rainbow trout ( 1) J-0-2 0 0 0 0 0
yellow tail ( 3) Unknown 24 7 17 0 0
red sea bream ( 1)

), ~=F B¥), =C<=2 (1#) BIU=&1 (1) LETHot,

TR BRE & LCH e V. anguillarum ¥Rk X OB € 7 ) AR RB KA B 14 B0
FIAAE R 1L Table 10 R L1z, V. anguillarum BZ¥EFE V-7 (NCMB 6), V-8 (NCMB 828), V-9
(NCMB 829) i X O #k® V-105 (NOAA V-1669), V-195 (MSC-275) o 5 #i J-0-1 Blic, V.
anguillarum BEEERK V-117 (V. piscium var. japonicus NCMB 571) I X UStBB#k o V-5 (TUF),
V-104 (NOAA V-775), V-194 (LS-174), V-254 (VA-6), V-255 (VA-8), V-256 (VA-15), V-257 (VA-25)
D 8¥ki% J-0-3 Rz BB & huie b3, V. anguillarum EEXERE V-116 (V. ichthyodermis NCMB 407) (%
HARETHY, ¥4 J-02 A hD Dot i J-O-1 B x h, §i8 (B
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Table 10. Serological typing of reference strains

Strain No. Phenon Species name Serotype
V-7 (NCMB6 ) I V. anguillarum J-0-1
V-8 (NCMB 828) I ” ”
V-9 (NCMB 829) I ” ”
V-105 (NOAA V-1669) II V. anguillarum biovar II ”
V-195 (MSC-275) I ” ”
V-116 (NCMB 407) 1 V. anguillarum
(V. whthyodermis) Unknown
V-117 (NCMB 571) I ”
( V. piscium var, japonicus ) J-0-3
V-5 (TUF) I ”
( ” ) ”
. " 7
V-104 (MOAA V-775) I ” ”
V-194 (LS-174) I ” ”
V-254 (VA-6 ) I ” "
V-255 (VA-8 ) I ” ”
V-256 (VA-15 ) 1 ” ”
V-257 (VA-25 ) I p ”

B, 1985b) T phenon Il & U 7= ek 2 MK E IS W CHEKEE Y 7 @ LI i b O
THY, —HorEOWKHAEF v <~ Ah bt phenon I AL I h, 2 J-0-3HAAIhS
BHROLBGBIh TS 2 L3 ER XD,

Llk, OMBERAOERNE, BAREDOY » BEAHRKKE IO 1HTth b, BK-BBAHRE
WELP-TREEh7 =, v+ FHREHIBI-O0-18, J-02 kL 00 J-0-3 8D 3H iz #-28
D, BREABOF Vv =ADB NI <F, pvAF hEOBERBEROTNTIRIO-3HTH
SEAEED BN, FMERE L OMGEb Y REBbhi,

B #

L V. anguillarum ¥ L O DBLEONRER & 2 h b oM X 5 RFERIEEL O MY
PR (O HUR) BEOBIEMRIC OV TRH LR, 30 MERMcRAIh 32 L2, BHbhti
D, J-O-1R®, J-O2#, JO3HELMEHTHZ & & LT,

2. hREE3-0 MER v v 7Y A RIRREEN S8 219 ko O MERFOKEE, Fi (B
&, 1985b) T phenon I V. anguillarum = 7388 & huic 170 Bk 3 R B BIRBERR 2 Bk %, 100 K
(58.8%) »3J-0-1 &z, 11#k (6.5%) »J-02 &z, 568 (32.9%) »°J-0-3 icHA L hte,

JO-1 BB S NIcHEHED 85% 13, 7=, v+ ¥ LBRARETREARGTH D, J-0-3 B =Ry
SHRICHBED 82% BF v =R, ~nwF, BV AFhlBAETRERTH -, J-02 iz H|
SR bDRIHRRBROAEREDR Y BAbhith iz,

3. phenon IT 25 iz 3~ C J-O-1 M BB X h, HEHBEOELS b V. anguillarum &5
PF2z LWL E TR T,
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