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Pathogenicity and Characteristics of Vibrio sp.
Isolated from Diseased Postlarvae of Kuruma Prawn,
Penaeus japonicus BATE
By

Yukinori Taxkauasui, Hiroyuki Nacova and Kazuo Momoyama

In April 1981, an epizootic occurred among postlarvae of cultured kuruma prawn,
Penaeus japonicus BATE, in Yamaguchi Prefecture. The typical external symptom of the
diseased kuruma prawn was cloudiness of midgut gland. A bacterium was isolated from
the midgut gland of all the diseased kuruma prawn. By inoculation experiments the
bacterium was proved to be pathogenic to kuruma prawn. These organisms were
gram-negative, nonsporning rods with a single polar flagellum, and usually 0.5 to 1.0 by 1.0
to 2.0 xm in size. Growth on nutrient agar was observed at 15 to 37°C. Growth was
obtained in media with NaCl concentrations of 0.5 to 5.0%, but no growth occurred in the
medium with 6.09%. The organisms gave positive oxidase and catalase reaction, utilized
glucose fermentatively in Hugh-Leifson’s medium and did not produce gas from carbohy-
drates. Some distinguishing features of the organisms were the decarboxilization of
lysine and ornithine, positive to Voges-Proskauer test and KP-citrate test, negative to
arginine hydrolytic test and swarming test, growth on brilliant agar, utilization of formate,
acetate, alginate, lactose and melibiose. The organisms were sensitive to the vibrio static
agent 0/129 and novobiocin. The above-mentioned properties suggest that the organisms
should be identified as Vibrio sp..

#] KRR ENE S H10048, 1983410 5 M2

Contribution from the Shimonoseki University of Fisheries, No. 1004, Received Oct. 5, 1983.
Y B B R

Department of Cultural Fisheries, Faculty of Agriculture, Kochi University, Nangoku.
*3 (LR R 2 R

Yamaguchi Prefectural Naikai Fisheries Experimental Station, Yamaguchi.

AR O — S (LGRS T B ACKEE S mE A S (BRRE) TRELL.



1. #&

19814E 4 HiC iR F O 2 A o B #HIES I2 B v T,
Postlarva MIOHHFICRIBRATEB L, 85T 2 B H 5%
LT,

OB EARE 21T e 2 25, WTRAOMED
S LS IR OCIE TR S 2 2 AL,

FIT, RO VR St 2 EN - HE O
HMATREL, WOMESEN, EW50k o e gty
VR, SHEENEB AN L 2O THE T 5,

2. MEBLUHE

2.1 #El8fmTy

19814 4 F 6 NI GYE MEBREBEAT O 7 1L v gl
Bz s, Postlarva WO COF8 4 L RO >
B, BEIEEBTOWBAI0R (HE7~8 mm) % Hui, #it
BUHE Bk B (Plate 1, A) 28w s h iz iF
, RENEL, FIHTERTH- T,

i

2.2 MEODE
L RO A B AR TSR L 0B, R

KEBSTATA T IA LT, *OPBRLREHS T
B 7z, 2 OFHITE & ER R (2% NaCl i, BUF
B 4) W LT, 25°C, 2403kt B L oo = —
5 IEME RIS 106E (AO- 1 ~10 B 8RR 4580, LTFoR
BRizfeL 7z,

2.3 BRMEER

SYFEE A MK T 25 C, 24REREINIIEE, PR 4enE
BHOKIZBBL O, 7AvrtE (PHEENE) OFE
2REMIAS PN AR E H 72 0 O H4.8X10°, 9.5X
10% 4.8X10"B L UL 4X 10" il 4 BIE &2 5 k5w
PR L Fo, HERGER20EINN, SRR & UNCBEIEO T M A FERY
LT, BEHRENS = KARBER O#ic# -5, 7wz
BT L O LDs iR 2z £ 72, B L2 e
Bk DAVIDSON BlEB CRIEL DB, A% M3 ) > .
TS THBRER Lo THRE L, FEARSEORE L

Fotze

24 MMBEFHEIRRE
STEEEHOBIERG, BT EANIC5C, 20~ 241
B L2 e R T, EEis Uledio TR L7, BisL

Table 1. Reference strains used in this study

Strain No.

Species name

{(Marine vibrio, biotype 6330-63)

" ] )

n n )

V. parahaemolyticus, biotype I (human)

, biotype 11 (V. alginolyticus)

P7-1~T7* Vibrio spp.
NCMB6** V. anguillarum
NCMB828** pl
NCMB829** i

TUF** V.. piscium var. japonicus
NCMB407** V. dchthyodermis
K-3** Vibrio sp.
Km-37** n

M1625-6** p

V-30** 7

6330-42%* "

6330-43** ] (
6330-62** i (
127-71**

15-71%* Vi
NCMBI1281** V. fischeri

[-2%*

Photobacterium phosphoreum

* Supplied by Dr. N. Yasunaca of Aquaculture Research Laboratory,

Nagasaki Prefectural Institute of Fisheries.
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Supplied by Dr. R. Kusupa of Kochi University.
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Table 2. Pathogenicity of the isolates to kuruma prawn, Penaeus japonicus

Group Inqculated number NL;ERS};] of Number of Mortality
of viable cells/g(B.W.) challenged deaths (%)
1 1.4 x 1010 10 10 100
2 4.8 % 107 10 7 70
3 9.5 x 108 10 9 20
4 48 x 10° 10 0
5 Control* 10 0

* Injected with physiological saline only.

Table 3. Morphological characteristics of the isolates

characteristics

Cell-form

Short rods

Size 0.5-1.0x<1.0-2.0m
Gram stain Negative

Spore Non

Motility Active

Flagella A single polar flagellum

Agar colonies

Circular, Light yellow, Moist

Glistening, Slightly raised
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Table 4. Comparison of biological characteristics between the isolates(A0-1~10)
and other strains
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Frve8E 5 Lises :
! e isticy - MY W = © ot
Characteristics k8 < 4 S5 FE8IILST o g
2 L L 00000 808887 g O
LR B Z A A e BB B8 88
Swarming el S e S S
Growth on inhibitory
media;
SS Agar 15 e e < B S S
BTB Teepol Agar i o S ST e e S S R S SR SR S S S S
MacConkey Agar e A ST S S S S S R S S
Aronson Agar R e T S S S S S S S S SO S S S A
Brilliant Agar T T -
Temperature for
growth:
5°C e e A e o B o B
15°C B e S S SR S S R S SR S SR SR S S SR S F
20C R S S S ST S SR S S S S SR U S SR R S
3°C o R S S S S R ST S S S R SR S S S S S B
rc R A S R S e S N S S S SR SR T S NP
" C Rl e T R i
NaCl tolerance:
O o B T T T UV
0.5 % R T S SO S SO S S S SO U S S S SR
9 o A S S S S SR SR S S S S SR S S M SR S S
45 % R S S S S S ST A A S S S SR S SR S S
5 % R S S S L T T i e T i S S S
6 % i i A e £ B SR T S S
7 % e T S S S S
75 % e T e S S
pH for growth:
5 e T e T
6 R S S R S S S SR S S S S S T S S SR S
7 B e L S S S S O S T S O R S S S R S S
8 [ e S S S S S SO S S S SO R S S S R S
9 Rl e S SR S T R S S S S S S S S e =
10 Al s o S S A e S S S CR S S S SR S S
Sensitivity to:
0/129 s N N
Novobiosin R T R S e a I SR SR S S SR SO S SR S S S

(+): Weak or delayed positive.

Table 5. Comparison of biochemical characteristics between the isolates (A0-1~10)

and other strains
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O-F test FFFFFFFFFFFFFFFFFFTF
Indole R I S S S S S S S S S
MR test e e e c I S S S S S SR S M N R,
VP reaction B S T S i S TG
Citrate(Simmons) R A S S e I S I e A S
Hydrogen sulfide e e e e e e () = () = e =
Nitrate reduction E R S S N T T S N NS S N R Ui U R
MB reduction S S S T S S S S S S T S T S A
Gluconate oxidized e e ) e e e e e e e e
Chorela red S S S e T S S S S S S S S S N S
P.P.A. test e o A B S & B
Ammonium production E T S TR S S S R N N S SO S S B AU )
Urease e e e e e e e e e e e
Rennet production B R S Y G YO S
2, 3-butandiol T S o
Arginine hydrolysis B T e U U N
Starch hydrolysis EHEE S S S S S S S S S S S T e T
Gelation liquefaction R T ST N MR S S St N N S T A,
Casein digestion S S S S S S S S R S S S S i S
Tributyrin digestion R e T S S S S S S S S S S S S
Tyrosine dissolution R T T T T T T TS St i St W SO
Xantine dissolution e e e e e e e e
Hide powderlysis I S S S S S S PR S S S S S S S S
Chitin decomposition e ) - D R b A - b —
Haemolysis rabbit R S S S S S S S S S S S S S S
Lysine decarboxylase B T ST SR S S S ST R R U
Arginine decarboxylase i e I S e S — -
Ornithine decarboxylase  + 4+ + — e T 1 U
KP-citrate S e T —

(+)¢Weak or delayed positive.
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Table 6. Comparison of utilization of organic compounds and carbohydrates

between the isolates{A0-1~10)and

other strains

Characteristics

AD-1~10
P7-1~3
P7-4~9
NCMB6
NCMBS828

NCMBB29
TUF

NCMB407
K-3

Km-37
M1625-6
6330-42
6330-43
6330-62

I-2
NCMB1281

Utilization of a sole

carbon source :
Formate )
Acetate
Lactate
Oxalate
Succinate
Malate
Pyruvate
Alginate
Phenolate
Benzonate
Catechol
Tryptophan
Malonate
Tartrate

Acid from:
Arabinose
Xylose
Rhamnose
Galactose
Sucrose
Lactose )
Trehalose
Cellohiose
Melibiose
Raffinose
Starch
Glycogen
Glycerol
Mannitol
Sorbitol
Salicin
Inositol
Maltose
Dextrin
Adonitol
Dulcitol
Esculin
Laevulose -+
Mannose +
Glucose +
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Table 7. S-value among A0-1 strain and other strains used in this study

Strain No Species name S-value Classification based upon
X ! (%) Kusuda et al.(1979)
AD-1 Vibrio sp. 100 -
M1625-8 ” 85.9 Group 11
Pr-d4~7 " 82.8 .
6330-43 7 {Marine vibrio, biotype 6330-63) 82.8 Group II
K-3 7 76.6 "
6330-42 » {(Marine vibrio, biotype 6330-63) 75.0 y
P7-1~3 i 75.0 e
V-30 H 75.0 V. parahaemolyticus and
allied organisms
Km-37 ” 734 Group 1I
127-71 V. parahaemolyticus, hiotype 1 76.3 V. parahaemolyticus and
allied organisms
6330-62 Vibrio sp.(Marine vibrio, blotype S 63 68.9 "
15-71 V. parahaemolyticus, biotype Il 67.2 7
(V. alginolyticus)
NCMB828 V. anguillariom 65.6 Group 1
TUF V. piscium var japonicus 65.6 "
NCMB6 V. anguillarum 64,1 »
NCMBS29 4 62.5 ¥
NCMB407 V. ichthyodermis 60.9 n
NCMBI1281 V. fischert 50.0 | Others
I-2 Photobacterium phosphorewm 48.4 7
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Explanation of Plate

Plate 1
A. The typical external symptom of the diseased postlarva of kuruma prawn, showing
the cloudiness of midgut gland.
B. Midgut gland and muscle lesions of artificially infected kuruma prawn (AO— 1),
showing the cloudiness of midgut gland and muscle.
C and D. Photomicrographs obtained from kuruma prawn, fixed in DAVIDSON's solution
and stained with haematoxylin-eosin, C; Lesion of midgut gland, X200. D;
Lesion of lymphoid organ, X 200.
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