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Pathogenicity and Characteristics of a Brown Pigment-Producing

Vibrio sp. Isolated from Kuruma Prawn Penaeus japonicus Bate

Yukinori Takahashi, Yu Yan®, and Toshiaki Itami

From July to October in 1988, an epizootic occurred among cultured kuruma prawn
Penaeus japowicus Bate in Yamaguchi Prefecture. The typical symptoms of the diseased kuruma
prawn were light brown of the gills and swelling of the lymphoid organ. A bacterium was iso-
lated from the hearts and the lymphoid organs of all the diseased kuruma prawns. By infectiv-
ity trials the bacterium was proved to be pathogenic to kuruma prawn. This bacterium was
gram-negative, non-sporing rods with single or double polar flagellum, and usually 0.6 to 1.0
by 1.2 to 2.0 um in size. Growth on nutrient agar was observed at 15 to 35 C. The bacter-
ium produced a light brown pigment on the media. Growth occurred in media with NaCl con-
centration of 0.5 to 6.0%, but no growth in the medium with 7.0%. Growth occurred on BTB
Teepol agar and Aronson agar, but no growth on SS agar. The bacterium gave positive oxidase
and catalase reaction, utilized glucose fermentatively in Hugh-Leifson’s medium and did not
produce gas from carbohydrates. IMViC reaction were (+,+,—,+). Distinguishing features of
the organisms were negative to lysine, arginine, ornithine decarboxilization test, arginine hyd-
rolytic test, 2,3-butandiol dehydrogenized test and swarming test, and utilization of cellobiose,
DL-lactate, D-sorbitol and p-alanine. The bacterium was sensitive to the vibriostatic agent 0/
129 and novobiocin.

The above-mentioned properties suggest that the bacterium was referred to the genus Vib-
rio, but these properties disagreed with those of the known species of Vibrio. Therefore, under
the present conditions that the organisms were not examined for DNA base composition, the
isolates should be identified as Vibrio sp.
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19884F 7 A LI0A T, KEE KA OB 41258
IZBWT, J VI CIBORBEbE L0 v osEng
DIERRZ: EDFEIR % > TEEIES BEHI T L7 R
EiZoWnT, MiRENREYTo7-L 25, TNTOMEK
O REEERIHE DD BEE iz,

ZIT, SEEDI NI BEERES L OEE
HOFEZHER L. WOTREER, EWSEi7 S N EL
FHEREAN, SEEOMBEZRE Lz, ZORE, &
BERE 2 v~ 210 U C B R R B & M 2
TAHIE, T2 Viio BICFAETE AMECTH DA, B
DIREDTEE 3L OMERIZBWTRL L 2 LA 552
o lzDTHRET A,

2 MRBLVHE

il

2.1 #Hm\IE

19884F 7 AN BI0A L, KEKSER OB/ EGEIZ B
T, KE4.6~17.0g D7 V=T VIS4 L 5BED S b,
BIREHOMEE (KE7.0~11.5g) % 5BV, KLY
I DR EALE L OV VSRR E OIEIENSED SN
(Fig. 1),

2.2 WHEOSHE

FREOBIECHEEATHIBESEL, 0% 7 Va—)L
MCHRKREZHEELLODL, LEB LY v BREIcy
SHZER L, LBEREH (NaCl2 %, DTHEY) 1o
LT, 25C, 24RERIEEEE, MBI L/ -oo=—Hh6 54k
2B, UTORBIZH L (Table 1),
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Fig. 1. The typical external symptom of the diseased
kuruma prawn, showing the light brown gill.

Fig. 2. The colonies of the isolates grown on the nut-
rient agar medium, showing the light brown
pigment.

Table 1. Isolates used in this study

Isolates
Strain No.
Date of search Location of search
YK-1 Aug.25,1988 Shimonoseki,YAMAGUCHI
YK-2 Aug.30,1988 Shimonoseki, YAMAGUCHI
YK-3 Aug.30,1988 Shimonoseki,YAMAGUCHI
YK-4 Sept. 20,1988 Shimonoseki,YAMAGUCHI

YK-5 Sept.22,1988

Shimonoseki, YAMAGUCHI
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2.3 SEEOREESE S UICHRIEREREER

SEEE R BRI T5T, 2ARRMREER, HEEH
BYEKICBE LD, 7wl (FEE13.8g) O
5 4 JEERTAPIC, EEd 72 ) DR S, 1X 10" ~10%H
Mo 3R L 725 X5 IR Lz, BHEZRIORHE, ERO
e 5 NI EIEDE M fERR L C, Behrens=Kérber O
FEICET X, 7V T 58RO LDsofE % 5K 720

2.4 HEFOERRE

SEEERRZ: & NS IRE R (Table 2) DOFEMEIRI,
WBIERIEEWI225C, 18— 24T LW E AV, #iE
12 L7eho TIRE L7z, ARLEM 0 REFR:L LTOFA
PEskERI, Simmons D7 ¥ E = AEREEHIIEDOHHE
LA %0.05~0.5% DEEITINZ THAE LTz KL O
SREE, WESRERERA A AR (BK) 125D

Bk % 1 %o L TRE L7z,
2.5 SHEFIRE

BAEL7ZISEB OMHEIRE B &2 LT, Sokal and
Michener AFPIZ X Y, EHERM D S-value 23K, M
FICESWCRES M) » 7 AR L, $72, £ED
1 1k % Bergey's Manual of Systematic Bacteriology,
Vol.12 3 & USE* Dtsis & & iz L7z,

2.6 EAHICHTIBIMUHAR

SR YBEREE R T25C, AR ER, WEER
AEKICBE L, F00.1ml ZEZMET 4 2 7 A (HK)
AR EICBEE LT, 1I5EOERDKZNET + 27 & D,
4C, 1MERER, 25T, ARMIEEL T, EEMHEIEA
DEFRZFIL72,

Table 2. Reference strains used in this study

Strain No. Reference strains
Species name
NCMB6 * Vibrio anguillarum
NCMB407 * V.anguillarum (V.ichtyodermis)
TUF* V.anguillarum (V.piscium var. japonicus)
PS7702%** V.cholerae (Non-cholera vibrio)
PS7705** V.cholerae (Non-cholera vibrio)
127-71% V.parahaemolytics, biotype 1
15-71* V.parahaemolytics, biotype Il (V.alginolyticus)
6330:62* Vibrio sp. (Marine vibrio, biotype 6330-63)
6267-48% Vibrio sp. (Marine vibrio, biotype 6267-63)
NCMB1281* V.fischeri
K-3* Vibrio sp.
v-23* Vibrio sp.
AO-1 Vibrio sp.
KA-1 Vibrio sp.

*. Supplied by Dr.R.Kusuda, Kohchi University.
**. Supplied by Dr.K.Muroga, Hiroshima University.
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3.1 HEEOREMESICERK

TRERE D 7 Vv~ TN T B RE RO E % Table
3ITR L7z, 5.1X10° (#ifa/ g fKE) OSME*EE L/
V=TI, HEfEE A BUAICTTHEEIEL, 5.1X

- B

10° (Wfa/ g fRE) HEA8RE 5 B LLAICT0% 258558 L 72,
IV T B 5 HEE O LDso H133.2X10° (Hila/ g
FE) Tholze FHEOBERIZL 5T, BELI-TED
LI, U Y SRERE B L ORI A O R & B — Rk oM
WG CHEGEESNTZe Lvd, BIE LT VI
DUIBEALB L) Y SBRBEOIERR &, BRFERIY
ERIFRDIERDTRD b7z,

Table 3. Pathogenicity of the isolate (YK-1) to kuruma prawn by intramuscular injection

Inoculated number Number Number
Group of viable of prawns of Mortality
cells/g(b.w.) challenged deaths (%)
1 5.1x10° 10 10 100
2 5.1X10° 10 7 70
3 5.1x10* 10 0 0
4 0* 10 0 0

Injected with physiological saline only.

3.2 SEEOBEZNMERE S CICEEMR

DHER VTG 7T ABHT, MEROBEEE ($h
IZ2RDWE) 2H/L, EHRIEHT S, KESBLUW
REIL, BH0.6~1.0X1.2~2.0 ymDFRETH 5, L
R T2C, 2ARMEER, EEYImOIo=—%
TR L, RBEEaREEATS (Fig2), J0=—XFH
T, JERMETeehEL, EEE0ORREEST 5,

3.3 SEEOLEYFEER

DEER AR D EWEMVEIRIRE OFE R % Table 4 1R L
Too 2B, FFRLLZVR D B0 EIRIEEI32.0% & L, 5
FREIIBT L Lz, SHEHEIEERT 243, SSEXR,
RyAYF—FERBIOT)VIT Y 7 VEREH EIC
I3FEE L72WA, BTB 74 F—VEKXB L U Aronson £
REW EICEE T 5, L@ERKHM T3, 20~35CTE
{HEEL, 5CTOREFIRRPLEL, I0CUTBLU37C
DETREEE LRV, ESBREIZ0.5~5%TL{HBL
6 % TORFIERREL, 0%BLVTBLETIEIRTL
7\ pH L 6 ~100HPNTRE T 5, / KEF I Vb
TN Vibriostatic agent 0/12912 X% H 3 5,

3.4 SDEEOELZHER

HALSFR PR O R % Table 510K L7z DBEE I
FXIF-EBLUON I T—ERELEL, 7T FNUELER
MRS B05, HAREELZV, IMVIC sid (+,
+,—,+) Thh, HbkFEEEEL2V, T/, REERE
ZOPICAF VY TV—%BTLL, IVIHRAE F—F
57 b ¥ —EEAN, CABIKSEE, €5 F v idbis,
KP 3REx (7 = VEEIE) 3G METH 505, 7o Bk,
PPA RER, T MU HOLDT VEZTEEM, 2, 3—7
5 UTVA=NLDT R M VEEN, TIVEZ V5N,
FuTy BLURY U F BRI, RS VY-
TNFZr - AN=F VBRERYE, TVE=CEE, KCN
e, v O EBEAARENECH D, I HRERTNT
DHRDOEA VELEEBETH 2, 72, 7V FIMEIC
LCEmE (BR) %2R7,

HEALFERMERD S b, W—DRFFRL L COAERLEY
DFIFAMREBEOER % Table 6 12R Lo 0 HEEIZTLEE,
aNEE Y VTR, SNVaVEE TI=, TR
TS5 b=R, ¥V /)=, FyHUT—R, FLNAT—Z,
tO¥A—R, FUkYy, vv=y bk, VIEy  iE
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Table 5. Biochemical characteristics of the isolates

Characteristics Isolates(b strains) Characteristics Isolates(5 strains)
Pellicle on broth + Oxidase +
Swarming — Catalase +
Growth on selective O-F test F
media: Indole +

SS Agar — MR test +
BTB Teepol Agar + VP reaction -
MacConkey Agar — Simmons’ citrate +
Aronson Agar + Hydrogen sulfide —
Brilliant Agar — Nitrate reduction +
Temperature for MB reduction +
growth: Gluconate oxidation —
5T — KCN test -
10C - Chorela red +
20~25TC + P.P.A test —
30~35C + NH; from peptone —
37C - Urease (+)
42°C - B-galactosidase +
NaCl tolerance: 2,3-butanediol —
0 % — Rennet production (+)4/5
0.5% -+ Arginine hydrolysis —
1.0% + Arginine test —
2.0~3.0% + Starch hydrolysis +
4.0% —+ Gelatin liquefaction -+
5.0% + Casein digestion +
6.0% (+ Tributyrin digestion (+)
7.0% — Tyrosine dissolution —
8.0% - Xantine dissolution —
pH for growth: Chitin decomposition (+)4/5
5 - Hide powderlysis -
6~9 + Haemolysis rabbit +(B)
10 + Lysine decarboxylase —
Sensitivity to: Arginine decarboxylase —
Novobiocin + Ornithine decarboxylase —
0/129 + KP-citrate +

(+): Weak of delayed positive.

Malonate utilization

(+) : Weak or delayed positive.



114 =iE - - #T

AT LY, FEE, Le B, CEVEVE, TUFUE, SHERET RO, 757 b=, V=R, HI h—
NS NIy, T, BRER, hTFa—, T A, oy HU—Z, TV =R, FLNO—2Z, LtOVEF—
G =R EEFH LRV, A, TrTy, TRAMN) v, Fya=-Fv, syk)r,

72, AR DR IRDMERE % Table 7 1278 L7, TYZy b, YNES N, YTV RERMEST A, H

Table 6. Utilization of organic compounds of the isolates Table 7. Utilization of carbohydrates of the isolates

Characteristics Isolates(5 strains) Characteristics Isolates(5 strains)

Utilization of a sole Acid from:

carbon source: Glucose +
Formate — Arabinose -
Acetate (+) Xylose -
Lactate + Rhamnose -
Oxalate - Fructose =+
Succinate + Mannose +
Malate + Galactose =+
Malonate (+) Sucrose +
Pyruvate — Lactose -
Tartrate (+) Maltose +
Alginate — Trehalose +
Tryptophan — Cellobiose +
Phenylalanine (+) Melibiose -
Phenol — Raffinose -
Benzoate - Starch +
Catechol — Dextrin +
Gluconate + Glycogen =+
Alanine + Glycerol +
Tyrosine (+) Adonitol -
Glucose + Mannitol =+
Arabinose - Dulcitol -
Rhamnose (+) Sorbitol +
Fructose + Salicin +
Mannose + Esculin -
Sucrose + Inositol -
Lactose (+)
Trehalose +
Cellobiose +
Glycerol +
Mannitol =+
Sorbitol +

(+) : Weak or delayed positive.
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ZFEE LV, —H, TIE/ =R, F0—R, 4L/ —
2, 57 b=A, AYEF—=A, 574 /=X, TF=v },
ANy b, ZAZYY, ATy Ml 25BN,

3.5 HEHE

SEEERE & AT RBEREEIIOROMIRE b L1, SRR
D S-value 3K, B~ MY v 7 AT LTFig 31IRL
720 SEEBIARM O Svalue 1297.5% TH ), TN bEHW
AHUEDTTRD BTz, HEE 5 R IREROL A2 LD S-
value T B9 5 &, Vibrio sp. KA-1 3 X U° V. cholerae
(non-cholera vibrio) PS7702 & OFEMENLEIE {, £
NZFN81.6~82.5%, 78.6~81.6%TdH 7o

3.6 ZEFCHTIESME

SR OFERN T T B BEZ OSSR % Table 8 1R
L7ze THEEEAF T VI A7)y, zuls k4
A7)y, 70557220 —)b, ANVT 7EIXAMFT 2,
FF VYU, Z7IVAFLVEET MUY AICEVESE
ERLEDS, aYRFy, R2VYy, TYEYY Y, A
YI<A T Izttt zm Lz,

Table 8. Drug sensitivity of the isolates

YK-1 B o100
YK-2 80~89
I
YK-3 solates D 70~79
YK-4
YK-5
Vibrio sp-
KA-1
V. cholerae
S77
pS7102 ( Non-cholera vibrio )
PS7705
6330-62
6267-48
127-71 _X V. parahaemolyticus
15-71
Vibrio sp.
K-3 P
TUF
V. anguillarum
NCMB6
NCMB407
Vibrio sp.
AC-1
Vibrio sp-
V-23
V. fischeri
NCMB1281
o~ 2
o o ° 2 S
vww?vvggiiggmmggggg
S35 OO0 8]
Y SE2888uIREE RS
Fig. 3. Shaded S-value matrix of 19 strains studied.

Sensitivity
Drugs .
Isolates(5 strains)

Oxytetracycline +++
Chlortetracycline +++
Chloramphenicol +++
Colistin -
Kanamycin + +
Penicillin -
Ampicillin -
Spiramycin —
Erythromycin +
Sulfamonomethoxine +++
Nalidixic acid ++
Oxolenic acid ++ +
Piromidic acid +
Sodium nifurstyrenate ++ +
Furazolidone ++

4 £ =

A, Wb [ CREROFEI Y5 58 S 7ENE,
BAESHEIC X B BEEMRE O S-value 2%97.5% TdhH o722
&, FEEEL 7 V= I VIIA LT HER R ORI &
Bz A L, BHEED»S bEER & R Ry flE
PESEESN 2 LR EDS, 7w EICBoORERL
BLUY v SBREDIER: EOEIRE > TEIE L 725
RORRE L& 2 b,

DEI, FHROBEZN, EWFR S NTELFR
T IR % Bergey’s Manual of Systematic Bacteriology,

vol.1?, Bergey's Manual of Determinative Bacteriology,
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8th ed”. B X UMY DEHE L &L ik LR, S
FLOMEL LT, Vibrio BICFET H00 %4 L Bb
Nb, bbb, FHREIES T LB, EFROKETH
TEVEDOREIE (FIUZ 2 ROWE) 25 5, BEIMELE T 5,
T R BHENIIORT A, TALEEAET, H—0D
RRBEELCOT FIHE Yoy hu—2R, 757 b3,
MonNOd—R% EEFIRT 5,57, A X F—EEEEL,
Vibriostatic agent 0/129 BX U/ K+ T Y ITEZH%
BT H2EDMHE %R L, Bergey's manual®® B X U IE
SN X B Vibrio RAIEOERE LTI LIz,

T/, SEEROEL L COMERBREBEEICT 572012,
G S VDI Vv~ T DS 5HE L7z Vibrio sp. KA-1 B
X U Muroga & 757 275 538 L 7= V. cholerae (non-
cholera vibrio) PS7702 7 EBEHID Vibrio B & i L
T, BlESEZRAE B, Vibrio sp. KA1 BLUV.
cholerae (non-cholera vibrio) PS7702 & D IZHLEAE
ABUPEDSFED b 7228, EER & FELEE L O S-value X
78.6~82.5% Th-7:Z &b, FR—TEEEET AHITITE
BhREHLLHIICEDLN S, DEIZ, Bergey’'s Manual of
Systematic Bacteriology, Vol.12 123813 & 17z Vibrio /&l
B20TED EEMIR & HEER DM & DI % Table 9 17K
L7z Tbb, DEEROMIRE V. harveyi, V. pelagius 11,
V. wigripulchritudo DZF N E IWEBHELU L TWH b DD, %
TBELRLEETHRIKREL RS, 70, FHEELE V.
harveyi EI3FME, D—V WKy BILUB—-TI7=FIH
Wi EOMIRDS, Tz, V. pelagius I EidtaEF—2,
D—vity FBLUOFar yFAELZ EOEIRD, V.
wigripulchritudo & 1%, 35CTOREEM, vy 7a—2B L
OFu s r OFAMER EOMIRERLR 572,

Z D%, Bergey's manual? IZEEE N TV WEH LW
Vibrio BRI IZB§ 2 BED N OhH Bo Love 513,
Damselfish DFH D & 758 S W7ZMBEICH LT, V. damse-
la £45% L TW5b, Tison 5V4E, 7 FEn5V. vulnificus
biogroup 2 ICRIETNEME L HHL TV 5, EZ LD
HER & LEC 2 EOMIRE BT B &, V. damsela &1X VP
B, A ¥ F—IVELEM, 7IVF= MK EEZ &M%
EOHEL, V. vulnificus biogroup 2 &3 A ¥ F— ) VEELE
P, VT BURERE, BMES R EOEBEMEIRDE R B,
%72, Schiewe 594, V. anguillarum biotype I IZH7&
DI TWBREITK LT, V. ordalii &\ FTEZ DR
Kz LT0oY, EELONER &R, A ¥ F—IVELN,
MRTAb, YEVADZ T UEBEFIRELR EL L DET
R ER B, ZDIT, AFHMEE L TOBEHRD Vibrio

BAIE MR T L SEEOE L 2 LY, %
BRIZANWIEE o 7o AGHERIIIRBERAFELEEL
HERESICU ETREFEY, VPG, 7IVF=rmn
KoEYE, )Yy BRRBESWTRAEET, f-TT=
CEME—DRFIFELE LTHAT 5% EOWE TRHEEITS
N5, EEBAROBMD Vibrio BMIEICIE, ZDXS 7%
HEZ LDbDIEADHILR,

—7, BIEEIS LI LIESEEShAMEE LT, V.
alginolyticus, V. parahaemolyticus B X FZ N5 & iz Dl
B S N TW BB ™28 = DM & A5 & 13,
EBERFAM FoBEEAY, HEETH, BERE, &
BRSBEB LY OV BREEL IO DAY
PEIRDOHLEZR Eh 5, PRICRKATESL EE 2B, 72,
Kusuda and Watada®® 3 =B L7724 L RS T
ZUMBELTEETAMEEDBEL, V. panulitus L @54
LTWaA, TELOHMEEIE, v v I F—ERLED
ZEEM, 10CTOREEM, 7~ 8 % NaCl INE@EFE KR
FTORENE, XT Vo0 T v EZTEEN, T2
=R, BUT Y, FNaA—Fr, o HO—R, F)E
Yy, YIVEy MR E, £ OETHIRSRER B,
F77, Zhend®'HH 4L 3 v T DIELE NS V. cholerae
(non-01) IZFEE SN HME ZGHE L T 575, EEHLDH
HER & X, BREAN, EBEE VPRIE, VYrBX
AW =F VR EOEEMIRSE R 5,

COEHIL, AREELIIRS VT E55HE L7z
WOEWFE % b NIAELFIEIRE, BRI Vibrio ED
ZTNEERL ST2ANE L, T THRELANZE L h o
720 L7255 T, DBEE D D DNA @G + CEEHME
ENTORWIEIRICBWTIE, RE% Vibriosp. £ LTHB
K DOFFLEBbNG,

DXL, FEHREAFITIIVA )y, salLT b
FHA )Y, 7UFAT2a—), ANT7ES AR
FIU, AFVIUEE, ZTINAFLUBEF M) LALE
WIEREMERIR LIz, L7ahTo T, TNHDEFNIOWTIH,
FIROEEEL L TOFRAETREAT 2 MENH LD L
Ebns,
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. V.metschnikovii
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. V.campbellii
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. V.vulnificus

. V.nereis

. Vfluvialis |

. Vfluvialis Il

. V.splendidus 1
. V.splendidus Il
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. V.anguillarum |
. V.anguillarum [l
. V.fischeri

. V.logei

. V.proteolyticus
. V.gazogenes

. V.marinus

. V.costicola
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