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Bacteriological Study on the Mass Mortality of Cultured
Hanasakicrab Larvae
— Causative bacterial characteristics and infection trial —

Ken-ichi WatanaBe, Mamoru Yosammizu, Hiroyuki OBaNna, Ken-ichi Kamara,
Teruhumi Sucisawa, Tomoo SAwaBE, and Yoshio Ezura

Abstract

Mass mortality occurred in zoea-III and glaucothoe stages of Hanasakicrab Paralithodes
brevipes larvae. The typical symptom of the diseased larvae was cloudiness of intestine and
mid-gut. Vibrio sp. was isolated dominantly from diseased larval intestine. From charac-
teristics tests, it was suggested that the Vibrio sp. was nearly the same species to V. splendidus
biovar I. But DNA hybridization experiment proved that the strain was different species
from V. splendidus.

By infection trial, the Vebrio sp. preserved pathogenicity and reproductivity in healthy
larvae. Therefore, it was suggested that the Vibrio sp. was the pathogen of Hanasakicrab
larvae. In addition, medical treatment at the zoea-III was effective to control the disease.
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78 FE
EiBE{Es S8 hiz Vibrio BHEOMEKERE

MR I, 1993 FOEHAERRE CHEL - ABEHE O HE 2» & Muroga et al. (1987)
DHERZ U85 THEEL R 1085k% Auvic, HEAERORICIZ¥EASIM (Yamamoto et al,
1982) =MWz,

BABROMRIL, BE-BA (1990) OFEI LD, BVWVOSEETo 1, $748bb, &
BEREER 2 ¥gKIE T 20°C, 48 HEFRIESE L 2%, @D 77 A5vElE, BE, Ealt, BEo0F
MEPBE L TREEOEREBREL, V3 —X0MtHEM % Leifson D FEICE DEEL T
EZEHEREREL 2

By _RVOBEEIT 18D > b, Vibrio BM#HEIC DV> T Bergey’s Manual of Systematic Bac-
teriology vol.1 (1984) DEEUMER %2 BT OELENMER S L U FEMEREREREL,
B NVORIB%2RLT. BECHAVEEKIL, FROFETCEELL,

1) WEEIERITTHE . FAE I E D L HBRIERREHMOMET CBA T 5 LR ICEEB T ARIL
T 200C TR, 1 BR%, AV 7 7y =AF08g % 5 NEiM/K 100 ml [CiFM L 72K 1 & a F7
FNF7E05g% 5NEREAK100ml WiER L 7- A2 O 2SR T ¥RIEHICE > TR
L, REEFELLLDRHEEERTEE L,

2) 4 ¥ F—VEERE: 4 v F-NVEEBRART N Kz 20°C, 48 BFRE#RE, T AFLVT
I/RVANVTAFERBEgRET IAT ATV T5ml, EERE G g WERL - ABELEERD
ml 2L 02~03ml Nz LK IRV BE L 7. LEBEBFREAIC R bDER AV F—NVEER
kL7,

3) VPREE:: NEREFC2ml T OMELL TR U VEBIET b UoKICEERE, 48 RrRRA
B, 5~6% TN Ty F 7 F—NT ¥/ —VEH 12ml B X KBS Y 7 ABEKO04ml BNz
2~5 FRIBL {IRE D Uiz, 1HEI  CRALERWLEHMLARbsbIbDET X M >,
FATeFNVEEREE LT,

4) MRHAER: 7 F 8 VB~ 7 h vk 1 ml iz 4~b BiSER, AF Vv y FEEKY 1~2 14
Bz, REERSTLDEXFLLVY FEMHE L,

5) BAfbARKELER : FRIAC L ¥ 757 « FEHMOMERCBAT 2 L RICEERBICE AR
LT, 20C CA4HEEL, BEA*ELL b0 2HILAREEREE L,

6) 72 VERBIKEEEAER : VY Y OBRBBIZ DWT, Muller 0 FRIC L DEEL .

7) 0/129 BZt:: 0/129 B2z OWnT 0/129 74 A7 2HWTHREL I,

8) Tween 80 fitE : ¥EAERIEHIC Tween 80 % 1% X o E2BEL av=—— 2R L
Ted D% Tween 80 FiE L L=,

9) ONPGHER: B-45 7 F v 5 —FikowT=v AL DONP 74 A7 2FHVEBEL,

10) HBEEHEE : 4°C,30°C, 35°C, 40°C T 1AM E L RBOEHLEE L2,
11) BAFAERE : HASEHIC 19, QAN T > 7o 2Nz - B2 SR L 1 aEsEE, &
B#HE2ERLILDOET I 5 —YELEREL L,

IR Y 7 F 2 % 0.6% M - 2 B L, 1ERERE, ERAE > KEd
U, BHHEEERLOEEIFF—YEEEE L,

5, WAREHIC X F 2% 19 MA -EcE 2B L, 1ARSERE, EFEER LD
DEXFFF—¥EERHE L,

12) $#OF A : D-# 3 u—X, L-75Y /) —A,D-=> /—RA,D-#5 7 F—X, A7 —X,

PO —R, ¥4 —R, RVEX—-R, 77 bR, ¥V, D-v=r—1, D-V



BEAS 2 NF Y F T = hERBIEOFHAE

Er—n, D-YR—R, D-ZNVa—X, D-FVI b —R, TNV —RX, A /¥ =N, FL—
X, ZVxa—), YAV b=, 4 XV, TVA-FY, 5374 =R, FFAIN), 7
F= b=, Ny b—VOZEPEOF AN DWT Leifson O HgEE VW TBE L,
13) 731 VEBBOFIAY: L-a-75=,D-a-75=>,-75=>,L- ) >, L-uq{ ¥, L-
txFYy, L-Favy, L-Avi=y, L-7AX=y, L-An=Fy, 7293 DE&ET7 )
BORFKEL LCORER7VEZ YA - AT VEREROTEEL:, ‘
14) Z b EREEHOFIAMG: D-Iva Vg, SV ) VB, EAEVEE, T8 /0, p-b
FoFyvZBE&R, N-7TEFALINVa—RT7 3, KR, BB, »7) 08, Fus/ —n, 7
IVBORERILEVMORBERL LTORAR27 V=T A » AT VEREPBEOTRELY,
<oV ORFRE L TOFA2¥HO~o VB2 HOTHEL -,
VL&D B ITIREGE S (1988) i Lizds oz,
15) GC &Y, B & (f DNA-DNA #HEHEQHIE : /F %% 4 = Q@i > 538 LT Vibrio sp.
V 365 ¥k 35 & O Vibrio 3 HB#k D DNA it Marmur (1961) O H LW - THiH LTz V 365 Bk
DNA GC €Y%, iX Tamaoka and Komagata (1984) DA HICHEVy, Pl X 7 V7 —¥E2HWL7
DNA O£ @k, £ U5 X7 vAF FOM® HPLC THEEL TEH L7z, %7, DNA-
DNANA 7YV ¥4 V—varvERRI7ulL—r 2HuBEESERE I L DTV
(Ezaki et al., 1988 ; Sawabe et al., 1998), ‘H¥¢EE % > T DNA-DNA MR 2 #I5E U 7- (Ezaki
et al., 1989). '

AEBRERSEREERICEWT, 1994 FOEEEESE CHE L B8EE» 5 8L
T-EROMREHE V-365 the AW TRBRBREB I ko Tz, BEEOSE AR LR LEARTH 2,

19954E3 H 6 HEREEB THERFTONF I I 2Bl b osBshi-nHbY 7 2 A0
THFEHAE ST 1, FE I, 15 (EFLS, 1998) OH K- TITolz, T4bb 05m® £
RV ZF L AREZHMEY 27 2INEL, ¥ 5345 Thalasiossira sp. & 7 VT I 7 Artemia
salina D/ — 7V A ERELTCY L7 20O 2B k>3 816 HE CHHAT 21T-
fzo KX 3.9~8.6°C DEHHTH D, E£FREIZ 98Y ThHoTo,

FIRVTHEZY 7 203 BHDO Y =7 2B HEBAH Bl E—2 —) i 100 BT DX
B, BBRIEINEBR, HEERK, HERO3IR: L, NERi 3 EgEE cFRT 2688
(¥ 74 v7 2,000 fiid/ml ##RFE L EEORBEKEACTHMEERLETZVTF I/ -7
V72 1H 8,000 k) %, HEEKAX r HEKIC XL TOAFETERL-EHE (ERoEE L
BiXE—) 2HRELTHEE U, MEgEL LRARK kR 1 A&EREEL, 20C
T 2~3 BREFKMIC 52 L 108~10° CFU/ml & 72 - 7- B % 5.0 B (4,000 rpm, 15 53F8) L
THORV Y M 287, BohizL vy M, 0.2 ym OHZELARERRAERE (SHERY) ©
WiBL -REEAEERO 1/0 BEL, HEBE X 29— CHEQEA L%, SEsEndicr
FEROEHK10°CFU/mI BLE X422 kS wwHiml iz, 88X 7 v 4 v 7 Tk 2~3 Bk,
FNT 2T/ =7V AT 6 BEU LERRICIT> AR KA YV UBER £+ VoY
7 (EREER) X 0ERELUIL YV VAEEKERY, KEEFOBNTF Y/ 70y R
% 50 Al /ml kB & S HML L, AEARGERBEEFALCSCRoT, £, HE
KOAKERERS & ShEDORERBZET 5 BT, 1 HIZ 20~30% OFFEKEH L WLk L 283 23
Lebic, BUEEEZIRDEB, 3 Hic 1 BIERRET o7, ABEIEE 30 8L L, 7772
FEHAD 1THEHIEZ R >4 H 16 BREFEL TV 52 TOREEEIR D BIT-,
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Table 1. Characteristics of Vibrio isolated from cloudy diseased Hanasakicrab larvae.

Character V. splendidus strain

biovar I 3g5 367 369 371 373 375 377 378 379 380

Pigmentation :
Yellow-orange
Blue-black
Red

Oxidase

Reduction of NO;~ to NO,~

Gas from D-glucose

Production of acetoin and/or diacetyl

Growth at :

4°C
30°C
35°C

- 40C

Production of :
Amylase
Gelatinase
Alginase
Chitinase

Utilization of :
D-Xylose
L-Arabinose
D-Mannose
D-Garactose
Sucrose
Trehalose
Cellobiose
Melibiose
Lactose
Salicin
D-Gluconate
Valerate
Pyruvate
D-Mannitol
D-Sorbitol
Ethanol
P-Hydroxybenzoate
L-a-Alanine
D-a-Alanine
B-Alanine
L-Serine
L-Leucine
L-Histidine
L-Tyrosine
Malonate
D-Ribose
D-Glucose
D-Fructose
Maltose
n-Acetylglucosamine
Acetate
Butyrate
Caprate
Erythritol
Glycerol
Propanol
Glycine
L-Threonine
L-Arginine
L-Ornithine
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P+t + 1 +4+ 1
P+ 1+ 1 ++1
I+ 1+ 1 +4+ 1

b+ ++
L1+ ++ 1
L+ ++

|+ +++ ol + | ++ |

| ++++++ 1
I +4+++++ 1
L+ 4+ +++ 1
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I+ +++++ |
|+ +++++ |
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| ++++++ |
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72, BRAEHBROI DTV 7 = hEOMLBENEEREZ TT2EHNT, 7EFy
V> 1mg/liz & 2%8%, BRHEG6HIED 27 SBo3A K>3 8230, 21 H
HBO77varzio8HBICE -4 ATHIEZ, MRBRE L EHEHEBRK T 71,

FABABLUS 74 ¥ 720 TRBBBRICH - T 6 BIFEREE + v T3k & 8K
L, ERBERE LIz, 7T 2 7220 TIRABRBIGERNT 2 Flff 2 17 088 % By TSRS
FBL THIL, A by A —RUBICB LI MENFH FF =5 oL TR SRBRARIZG -
TIOEERDTHEC LY, BB 1, FHRU 7-388H3 5% Herbst A THgA % a7z 10 £
TR & 2 BT 2 7ER L C, PRI B HR L, 20°C CIFGIICIESEL, HBloo=—
BroERPEERCLVER L, 2B, £ERREHTHAK, SEABIUIIvEvIizo
W Iml 47:0, M3EER 1g4720 L LTEHBLE,

BRBRONT 3 H=hE» BB OV, EROAERLIVBLVOBRE %
1To72,

HEHR D 5 MR L -ABEBCOWT, EROMRERE B FRCI VMBS L, R
BE20 BRIC DWW T RO A L W BL VOB 21T - 72,

#® R

BRBEH S DB X htz Vibrio BHIEOMERRE

BBEE D S 538 S hiz Vibrio BMIE O ELZIERRE DR R % Table 1 iZR L7z KB,
BRELZEETEAVEA X, EAEVE, L-AA=FORA%ERVT, V. splendidus
biovar I & [B—DOMEHRERL 72,

A5, NFYFA = AEEE, S DS Wz Vibrio BRIE V 365 Bk RERK L L TR, %
D GC ENY, B & 0 DNA-DNA RN 2 BIE L 72455 % Table 2 2R L7z, V365 #kd GC £
N%i% 46.7% TH -1z, V 365 BRIZHEEA L 7z Vibrio B3 X U Photobacterium JBIEHERE & 13 5.2%%
95 214%, O DNAMHRME L & 97, —ik 288 b B TV 7z V. splendidus & @ DNA 4§
i 10.7% LB 57z, 72, V365 #k & 49 3V x 7HRIEE Vibrio sp. 85Z-1 5 X 1% 87Z-1 &

Table 2. DNA relatedness between Vibrio sp. V365 and Vibrio/ Photobacterium reference strains.

Species Strain GC moles (%) DNA homology (%)
Vibrio sp. V365 46.7 100.0
Vibrio sp. 85Z-1 9.2
Vibrio sp. 87Z-1 15.1
V. alginolyticus V447 45-47 16.2
V. pelagius ATCC 259167 46.0 10.6
V. campbelii ATCC 259207 46-48 18.7
V. fischerv ATCC 77447 39-41 13.9
V. splendidus biovar I HUPF 9117 45-46 10.7
V. parahaemolyticus HO5 46-47 17.0
V. harveyi NCMB 12807 46-48 214
V. halioticoli LAM 14596" 41.6-43.1 5.2
P. letognathi NCMB 3917 42-44 15.0
P. phoshoreum TAM 120857 41-42 16.0
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Table 3. Results of infection trial tests of Hanasakicrab larvae with Vibrio sp. isolated from cloudy diseased larvae.

Group Experimental period Number of Number of Number of Number of Mortality*! Number of  Appearance rate of
challenged deaths (b) sampling (¢) unknown (%) cloudy diseased cloudy diseased
larvae (a) (d) larvae (e) larvae*? (%)

Control 17, Mar.-17, Apr. 100 21 30 2 32.9 0 0.0

Infection trial and 17, Mar.-17, Apr. 100 27 32 1 41.2 2 4.8

medical treatment

Infection trial 17, Mar.-17, Apr. 100 31 25 8 52.0 25 41.0

*1: (b+d) X 100/(a—¢)
*2; eX100/(a—b—c—d+e)

B ¥ E ¥ XY ¥

6661 (1)0g



DS YR GERBFEO RS

@ DNA-DNA HHFIE S, £hFh 92% B XU 1519 LE» o7,

ABREROBMES Table 3 2R L7z, & 2 THEEGKR, OBSEF 3N R, BRRT3IHEE
TRRECTLIEBHONT VS I 25, ABMEGFETRTHTLLELDELTIRIBIT
HE LTz, 72, THERRREEESHMBEINTHERTERL b EEZ, BELLHO
L7z,

KM B L X, HBRT329% Tho720rn LT, HEEBK L BEX T
41.2%, 52.0% LB o72h8, EREDY, T REZTO L, HEELSRHBBELHBR KL E
WEBEROBTIREEENED 5z (0010<P<0.025) bD0, fOXOHTRAD >hi
Motz (FRFH P>010),

BEEAE, FEERCHEZRML 2o B IR L o783, MEEHRML 72
HHEERK rEER CROBEENHEL, HRREZh TN 47Y% 2E), 3529 (25R) T
H otz HBEEDOHERZ DL TEBRE Y T 2 RERTS &, WEK L BEEBXOMIE
BEERFD oMo 7: (P>010) 2, BEREMO 2 Ko L CEEC AEEEOHRENE
Mol (FhFh P<0.010),

EXOFTE L BREEOHEES Fig L iRLz, ARIEZBVLTHTER, FHL -
BEHBRODRETHE L HAHTH 510 (RFECRR+ZRABEEL) - (INERHE -
Y v EE - THEH) X100 TEH L 1,

SR TR 4 HH» SFHTEARSFREL, FRFHEOLDO S b 8 FOETIRE
KBETRR2IZ L2000 TH-o 1 EREERL -FHG 6 HELIE 4 H L FAERK 21 HEN
B 3 HRRFECHIMINL oz, £72, 7592 + THINORESHER S hiz 12 HELRE
BHEC»I TE TRBERRIC LBV L7 OREBELALETH T, L L, 4 E/H

70 ¢ —% Mortality (Control)

—{J- Appearance rate of cloudy diseased larvae

60 (Control)

~&— Mortality (Infection trial and medical
treatment)

50 b —X— Appearance rate of cloudy diseased larvae
(Infection trial and medical treatment)

—@— Mortality (Infection trial)

Mortality rate and appearance rate (%)

40t —X— Appearance rate of cloudy diseased larvae
(Infection trial)
30 1
20
10
0 X=X-X-KRK—KKX~ K=K =X=K=K=K=K~X

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30
Experimental period (day)
Fig. 1. Mortality and appearance rate of cloudy diseased larvae.
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DOFTHBRH SN 15 HEMBEOH TR /I 7 a2 r cHo@EcE s, SEHEE2E L%
Ti77va b2 loEBETELHBBE L Zho O CHEENEEZEL THRT L ELE»IE,
FHEEEOERLEIB L - D IR TE D572,

BB X T, ABREHRS HE» o THEEBNHEL, ERERELRLC L0 TH -T2,
ERePEREL-AEH% 6 HEHURE 2 HRBFETEEOHBE B shhro2h, 0HBI3
BB LK, Iho DBV e7 SR Th o7, 7772 s i~ 0OBK I 12 BRI
HRanizd, BEFSCIA3HCRIBDOATH /i, 7773 b HiBHEL TS 6 HE
BLZI8HE®»S v a s 2 OMEEDFETELEZ D, SHETTESET L, HHBX EFH
BOBHTECEESHBEEL TOLLELIENIZDWTRE, BRTE ko, AEHK2LHE

Table 4. Viable bacterial counts of seawater for rearing.

Sampling date Group Viable bacterial counts
(CFU/ml)

17, Mar. Filtrated seawater 1.2x10°

17, Mar. Ozonized seawater i 1.7Xx10°

17, Mar. Hollow fiber menbrane filtrate seawater 5.9x10"!

23, Mar. Filtrated seawater 1.0X10%

23, Mar. Ozonized seawater 1.0Xx 10"

23, Mar. Hollow fiber menbrane filtrate seawater 3.2%x10!

Table 5. Viable bacterial counts of rearing sea water.

Sampling date Group Viable bacterial counts
(CFU/ml)
17, Mar. Preparation tank 7.8%10°
17, Mar. Control 1.4X10*
17, Mar. Infection trial 7.3X10°
23, Mar. Control 1.2x10°
23. Mar. Infection trial and medical treatment 2.0X 108
23, Mar. Infection trial 1.6 X107
24, Mar. Control 1.7x108
24. Mar. Infection trial and medical treatment 3.0x10°

Table 6. Viable bacterial counts of feed for Hanasakicrab larvae.

Sampling date Group Viable bacterial counts
(CFU/ml)

17, Mar. Thalassiosira sp. (control) 1.3x10°

17, Mar. Thalasstosira sp. (infection trial) : 1.4 X107

17, Mar. Artemia salina (control) 4.0x108

17, Mar. Artemia salina (infection trial) 4.3X10°

23, Mar. Artemia salina (infection trial) 2.1x108

— 9% —
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WI7EFY Y ) VL 3EBR2ITo28, BHZIABBEEOHBEIPER I, ZOBHIK
bEBEESIHELZ 00, BEEOHBRINSO2RBICE Y E->Tk, BUEEOHERIIX
FHERTE TRV LEE, FAEHMZBLIECR 7V a OB TEH B Shi,

BEHX T, AEHGRTHE» 6HCEBSREL, THEIMETSCI2bDTHo T, £
O®X, PEEBSEHD & D KHTEGESER S L, £, FHEHE 17 HHCOEEEOH
BRI 812, EHABEESHE LK, ULr Lo HEME 26 H BRI EES
I UVEBEEIRR S o T, ERTHMOK & AOEHR CREEESEEEEL T
DEPIZDOVTIE, BRTERPoT,

FAERAAOEE R AR L & b1z Table4 IR Uiz, FEk 1.0~1.2X10° CFU/ml TH o7
2, AV VHEREA T LOX10'~1.7x10° CFU/ml, 784 RiBEKREIEK T 3.2~5.9x 10!
CFU/ml & & % 7 3REREBR S hiz,

FABEAOLEEE 2HAB L & bz Tabled iR L7, REABKEO3H T HickNBR T
1.4x10* CFU/ml, BfHEEH LXK T 17.3%10° CFU/ml TH D, FHFTEAED 7.8%x10° CFU/
ml LRIV L F —F— B0 cds, BBREERT Z2ERO 3 A 23 HizidBX T 1.2x10°
CFU/ml, BEEERKX T 2.0%10° CFU/ml, X ¢ 1.6X10" CFU/ml LML 7, 7EF ¥ ) -
YWRELEREFERLUILERD 3 A 24 BidiBX T L7X10¢ CFU/ml L BB OHFRIIED S
hixdolz b D0, EEHERK TR 3.0x10° CFU/ml & 14— B Lz,

FBEHERL-EROSEE 2B OFNE & & iz Table 6 /R LT, HEHLE%R L1257
AT 14X10° CFU/ml TH o720 LT, BEDY 7 ¥4 v T Tk 1.5Xx10° CFU/ml
L2A—SF—DENRONI, Fl, EELELLETLT I7 /7)Y AT 43X100~2.1X
106 CFU/g TH o 2D L TEED T VT 3 7 T3 4.0x10° CFU/g &£ 1~2 4 — 5 —DEMNR
oz,

NFHEF ZhEOTREERE L EENERKOHRE % Fig. 2 R Lz, »MEY =7 TiE 15X
12 CFU/g THo 7D/ LT, V=7 10 4 HEIZiX 65x10°CFU/g, V=7 2@HD 0

| Zoea I stage ﬁoea 1I stage /Zoea 111 stage / Glaucothoe stage l

=& Control
=& =Infection trial and medical treatment
4= Infection trial

<: Infection trial test was initiated on this day
«=: Medical treatments were done on these days

Viable bacterial counts (log. CFU/ g)
[+>]

(12 -10 -8 6 -4 2 0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30
Experimental period (day)

Fig. 2. Intestinal viable bacterial counts of Hanasakicrab larvae.
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Table 7. Intestinal bacterial flora of Hanasakicrab larvae from 30 isolated strains at sampling

date of Mar. 23.
Genus Group
Control Infection trial and medical treatment Infection trial
Flavobacterium 0.0%, 0.0%, 0.0%,
Achromobacter 0.0 0.0 0.0
Morazella 0.0 0.0 0.0
Cytophaga 0.0 0.0 0.0
Vibrio 100.0 100.0 100.0
Alteromonas 0.0 ' 0.0 0.0
Pseudomonas 0.0 0.0 0.0
Alcaligenes 0.0 0.0 0.0
Bucillus 0.0 0.0 0.0
Coryneforms 0.0 0.0 0.0

Table 8. Characteristics of bacteria isolated from cloudy diseased larvae of infection trial tested

Hanasakicrab.
Character V. splendidus Infection trial Isolated strains
biovar 1 tested strain 16/20 3/20 1/20
Pigmentation w w w w w
Cell shape rod rod rod rod rod
Gram stain - - - - -
Motility + + + + +
Flagellum arrangement pol pol pol pol peri
OF test F F F F 0
~ Salt requirement M M M M M
Oxidase + + + + *
Catarase + + + + —
Production of )
Amylase + + + + +
Alginase + + + + +
Gelatinase + + + + -
DNase + + + +. -
Growth at
+C + + + + +
37C - - — — —
40°C - - — — —
Arginine dihydrolase - o+ + - ND
Lysine decarboxyrase - - - - ND
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Table 9. Comparison with characteristics of Vibrio spp. isolated from some kind of Decapoda.

Character
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Tnfe

trial

"biovar I

strain

Vibrio isolated form
cloudy diseased
Hanasakicrab larvae

Vibrio isolated
from diseased
Swimmingcrab zoea

Vibrio isolated from
diseased
Kurumaprawn

Vibrio isolated from
diseased Toyamaprawn
larvae

Gram stain
Moatility
Flagellum
Oxidase
Catalase
OF test
Gas from glucose
Indole production
Nitrate reduction
Geratin liquefaction
Methyl test
Voges-Proskauer test
Hydrogen sulufide
Arginine decomposition
Lysine decarboxylation
Ornithine ”
Leucine -
’is:erinq

ine
Clirate
Tween 80
B-galactosidase
Gluconate
Growth at:

4°C

35°C

NaC1 tolerance
0,

10%,
Sensitivity to 0/129
Acid from :

Xylose

Arabinose
Utilization of :

Mannose

Garactose

Sucrose

Trehalose

Cellobiose

Melibiose

Lactose

Salicin

Mannitol
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Rhamnose
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Fructose
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b K Kk E % & 50(1), 19%.

BHIiZiX 1.6X10° CFU/g ML 72, LipLdss, HEHFABRO OB L BEOY 7 2
w0 3 HE (BBREHROOBH) i 6.0x10* CFU/g L BA Lz,

V7 3o 3 HE(GEBS 6 HE)wiINBR LEEERR 7 XY v ik %R
BT 72, BT OWLERN O £ B ITHBX T 5.3%x 105 CFU/g, BHEKBX T 2.1 X107 CFU/g,
HHHRE T 22%107 CFU/g t B2 HBE LR E LALR CHEHLEROEERIZ 24 —F—0D%E
BRoN, BBRoV 7 38O 4 HE GEEKR T BE) ik, HBXT6.1x10° CFU/g,
HEHEBRK T 2.1x10°CFU/g L2 0, HEBEX TRERODRBBEETRE» -2 b DD, HEFE
BRTCREFEED 14 —F—BP L, BROZRBTD s>hlz,

oy a bz EREELTH»S 8 BEALL4ATH FRHEK21 5E) K 3REENBX &
HfHBRXT7EF YY) VI L 3 BB R ER L 7. FRBTOHLEN O LB HRITRKX T 5.3%
10" CFU/g, H#HEEBRX T 2.1X 10" CFU/g, HgHX T 2.2X 10" CFU/g TH Y 3 R CHEHIZH
WMrERRBOOhEholk, EBBD4ASH HREBRMEAKB2HE) CdNBXT61X10°
CFU/g, HEfHEBX T 21X10°CFU/g & 1~2 4 —" —4EHBEV L, BEROUMRSTED SN
7zo

ERAEEE T RTRD BT RREE%R» 5 30 HED 4 A 17 Hiz iy, HLENOLEE, Xt
X T 5.3x 10" CFU/g, BgH%BX T 1.3X 107 CFU/g, B T 8.2X 107 CFU/g & 3 XA CHARg
BEIFEDShE» T2,

BRBXONF Y F X =SEOHE» S 3 H 23 HIZHHEL 2RO, BL ~ )V OHIRBRER
#% Table TR Lize T, Vibrio BHIETH -7z,

BEXOOBEEOHLE L S SB L 72 20 BRI OWT, IRRER2To 7R % Table 8 iz
TR UTeo 1 ¥kid Vibrio BHEE CTld e o - 7225, 16 HikE (80%,) 348 L 72 Bikk & £ L ERDER %
RLU, 3R (15%) b7 ¥=rof|fEEzRWCHREKOERER L,

= =

BHEEBRONT I F M HELLHELEEB L UCTBROAEB2H S BRICBR LN
SRR SRR NI Vibrio BHIE L, FEOFBRETRER L Sh T3 Vibrio B
ORPHB U TR % Table QIR L7 MELMERD S b, ¥ I V27 IZBHT 3 Vibrio
B (£E5,1989) L2 68EEP 10IHE, 7 Vv~ EORECBSRS 2 Vibrio BHIE (&8
5,1985) Lix51EEHT 12IHE, Py EOf SRR 5 Vibrio BHIE (BFLAME) 13
40EESH 8IHE T ERBER 2 —FOKROERBEL D, 2o OREE & XAEOME
rEz5hiz,

NFHFH o hE S PSRN ML, Vibrio splendidus biovar I DR E B LIz 2 3
YOy, AVEF—ABIVENVEVBOARAEERE, A—0fRERLI-Z L0, FE
FRRIEECEMULEETHL EEZ o,

Lin L ds SAREIE, V. splendidus & izb ¥ 10.7% © DNAMHEE L R a ¥, EELED
ShaEHE (710% L) CREdboTz, £, HEA UMD Vibrio &, Photobacterium BAEYERR
ORI, FEREFELREDONAMABE R h o722 oS, KEkkiE Vibrio BOFHETH S
aREM b FEZ SN B,

BIRLINFH =g oMs N MER, BRLEISNINF ST EIITL
TREEERS, FBRLUEE» SBEEHE LR e2 T HiEsB sl Lh s, K
SHEERIN T F AV SEOHEB L UTBRSABL, KEETIRFOREEETH S L%
Zehl, L Leds, COHBRROSEDHEBEDHEE L, 100%, Vibrio BHIE TH-72 2



BHAS 2 N YR = ERBIEOFRE

Lo, FESFET S LRI VERBRET LI TR, H5—EV~VB R iEes
NOBEBDEL BT, Bicwik2bDrEZ oM, FEBS LY OB T+ 4 hERE
TIEZ0PROVTE, SEEMICHELT> TR 2LEHDH 3,

k7o, FERCEBRLIN T3 =EOMLEN 2 EEME CRET 2 &, BEHEY
DELERLEBTEE T2 RERY VA ) FOBESERENS, VA Fid, BEKRESDY
DHLESFC—BWCEEL, TPBECREMES A -V 3252232003 Tw3 (Johnson,
1989), L L2858, VA Y FBNFHFF 4L TED I BERAE LTV B HKED
VT, BEOEZIAZHGITEL, 5%, FROREL 7V Y FOBSEOFEC DWW TR
CTEADREBHZ S,

BT, ZEROWBEMKE L THEMEC L 28BBHAVh, FREBEDSLTWE BT
5, 1998), SHOBBRTY, NEMEC L 2E B 2T-o1K (HBK S L UEHEERK) L1T7b
ol X (HEEX) OMTHEBEEOEERECEBA SN, 2O Lo, IEME I X
ZEBTHERORENMMH SN bDEEZ SN, ZOMRLERIT XN, LEB-T, 20
FICHBR T 2 REEHOEFRZEHBR 2T, BELEFZHVWSL I LIck D, YEAERCN
TR THEbDEELZONE, LELEdS, LD IOBBRELELT 2010
LB L VR PBET 2 LENDY, A5 EEMENOEREEE T T2 L0Tx 26
BHEPHREMED A 2ROCKRET 2 H 7 BB RORN B L VHRENLBELEE X Sh,
INBEZDODVTSEMREED TWFETH 2,
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