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Pathogenicity of Vibrio harveyi to black rockfish, Sebastes schlegeli
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Vibrio harveyi, one of the major causal agent of vibriosis, affects a diverse range of marine vertebrates
and invertebrates over a wide geographical area. The organism is synonymous with Vibrio carchariae,
which is also known as afish pathogen. The aims of this study were to investigate the characteristics of the
pathogenic non-luminous V. harveyi and the luminous V. harveyi. And V. harveyi isolates were examined
the pathogenicity to the black rockfish, Sebastes schlegeli. Both strains of V. harveyi showed haemolytic
activity, and the survival rate of non-luminousV. harveyi FR 2 was higher than other strainsin the skin, gut
mucus and fresh serum of olive flounder, Paralichthys olivaceus and black rockfish, Sebastes schlegeli,
respectively. The virulence of non-luminous V. harveyi FR 2 was higher than that of luminous V. harveyi
VIB 391 in the intraperitoneally infected black rockfish. In conclusion, the present study revealed that the
pathogenicity of V. harveyi FR 2 isolated from marine fish was higher than that of V. harveyi VIB 391 iso-
lated from shrimp for black rockfish. It was suggested that the pathogenicity of V. harveyi on the black

rockfish was related with bacterial luminescense.
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Mbrio harveyi= 1980t H-E] Aj-$- k2]74o]
URE de d=ulAlel (Sunaryanto et al.,
1986), 22 ¥ (Lavilla-Pitogo et al., 1990) 2 o v+
(Liuet al., 1996) SollAl A7l thgF #HALE
o713t WA Al E & duEA Utk
(Karunasagar et al., 1994; Pizzutto and Hirgt, 1995;
Robertson et al., 1998; Vandenberghe et al., 1998).
53], lavaest post-larvaeo] ZHAE™ #H ARl
100 %ol €314 ©]E2 luminescence ¥ Al
O FHAHE At e vehlle 540
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2ol luminous vibriosis® 2 4#Ad otk
(Sunaryanto et al., 1986; Lavilla-Pitogo et al., 1990;
Vandenberghe et al., 1998). “12]1}, 1990dt) &
dhol SolARIA A5 B ohie} o2 s
JFelE FPHTtE B} 31o]
(Kraxberger-Beatty et al., 1990; Ishimaru and
Muroga, 1997; Alvarez e al., 1998), TF3k o]
ANM g HALE el 2o Bt 3
oA el ofFoll AHE = V. harveyi= A<l
A AE do7)= luminescence YA Ao

-
=23
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olyz} luminescence &4 A< Mbrio car-
chariaed] Ao2 HIFHJAT (Soffientino et
al., 1999 Liu et al., 2003), Pedersen 5 (1998)°]
V. carchariaeE V. harveyi€] junior synonymo 2
TGl wet F Fol Vharveyizkes ©UEC
2 SHEA

%
g BAYL ECPse B, §85, AE 54
o

e T3 dFHA

2 e A2AdE Ad
(Colwell and Grimes, 1984; Grimes €t al., 1984;
Kraxberger-Begtty et al., 1990; Ishimaru and Muro-
ga, 1997; Soffientino et al., 1999; Zhang and
Austin, 2000; Lee et al., 2002), ©] Yol bacte-
riophagest Ao W &5 Fol A Azt
2 HIEY (Ruangpan et al., 1999; Munro et
al., 2003; Soto-Rodriguez et al., 2003). =3 lumi-
nousV. harveyi o] Al-¢-7 % &3 & s
WA A= ECPse] &/, Al =4, LPS Y
A9 A A Fol EXEAG (Livetal,
1996; Liu et al., 1997 Liu et al., 1999). &1} lu-
minous V. harveyi ©] 3= o] 7ol thgh A A
T ob4 mEg Aotk

wEba £ A A= g o Foll thEk lumi-
nescence2} WA o] AAE LotE YA} non-lu-

Tablel. Bacterid srainsused inthisstudy

A - R -t - ol -

olEs} - 7ol - ¥

minous V. harveyi ¢} luminous V. harveyi %2

Fo] Zy]E2 Shastesschlegdiol ™ HY
< AAAAAF S T3] ZALLD= o E
el om, ZaEga {9 APl A
2] haemolytic activitye} ¥ dH = 2 H
N FHY Ao AETS WA AAEA &
st

ooz M

AEZF

Won 5 (2006)° elsfl Zv|E2ollA &eld
non-luminous V. harveyi 2] o FR 29} Zhang
and Austin (2000)°1] 2Jafl Aj-$-ol A 22 F lumi-
nou V. harveyi VIB 391 & <= Herriot-Watt
Universityoll A #¢Fito}l ARE-SHA T et Al
£ =% #5F= KCCM (Korean Culture Center of
Microorganisms)ol| 4] #<F ¥ ATCC 350849}
ATCC 141262 AH&-sHth Aol AREgE BE
T 1.5% NaCl 37} Tryptic soy agar (TSA,
Difco)¢} Thiosulfate Citrate Bile Salts Sucrose
Agar (TCBS, Merch)oll =238 5 27°C, 24 A 7F
Hj kst swarming activity 2 luminescence -5
£ st} (Tablel).

Strains Origin of bacteria Remarks
FR2 Busan, Korea
(non-luminous) Kidney of black rockfish 1999 Isolated Strains
VIB 391 . . Thailand, (n=2)
(luminous) Unnamed shrimp species 1990
ATCC Grimesetal., 1984
35084 Kidney of brown shark V. carchariae
(non-luminous) typedtrain Referencedtrains
ATCC Baumann et al., 1980 (n=2
14126 Dead, luminescing amphipod V. harveyi
(luminous) typedtrain
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N

Haemolytic activity} oA W S5 Al
A3 23 Ee), Shages schlegdi (U7 A4
23 = 05cm)= FAF 713 Ao F el A
Fokilolow J X, Paralichthys olivaceus (8-
A% 25+ 05em)= A& &3 2] A%
o A -oFuto} A3 Tk

o]
5Q A AR 29 A7)

Haemolytic activity

Al #5¢] haemolytic activity:= Zhang and
Austin (2000)¢] WS WEstel ATk
=, 5%%] xyEE 2 Ao A7 e
Columbiablood agar (Difco)S z+zt A 2hste] 2]
7 4mmwedlss THE & 7)o 1X10° cfu/md
TEE 2AE 7o A #9100 W F
Pt HE S v = 27C, 72 A7 S ul
oFslal, well 5919 clear zoneo] A HE= A&
Ak} 715 S5

10,000 X g,20min)3te] A NS F2lstal 0.2
um poresize®] syringefilter (Corning Inc.)= &3}
g Ae AY ANEE ARSI 2 Al 5
£ 15% NaCl 37} Trypic soy broth (TSB, Difco)

o 27°C, 24 N7k vl ket & A4l Tt J
332 0.1M PBS (pH 7.2) = !
X10° cfu/m7} = =5 PBSE

_]
o
9e WET o Y @A ofF A

47 EFstel Ao Alde] Al skt 2

10° cfu/mee] =5 s3Itk o] E3kel& 25Ce

i FEIEAL, 0,1, 3,6 B 12 A7ko] 7 win}
H

o} w3435} Milesand Misra (1938)¢] H1
of Wl AErE AT 4P 3urE
o= sk

AF F ol WolHY AEF

Aol ofF HAL Fds dSde=z A
A F ASAE A 29Eg gxe
T AFT A WEES AASI A HY
= AFASIA R/ AxE HAANAM ] AEF A
I FA3 o2 AAEATh

oAF A YolAHY A&

A8 A7 =9 ESH Jx| gl gk A
E5 AEL Leong 5 (1994)¢] WHEo = s}
Atk A 92 Ao QS AW
slo] 304 FoF A& WHET 2 A7 Fok g
& Bk o] & 44l #e (4C, 6000 X
rpm, 10 min)3ted NS EElste] FHE
t}. 183 1.5% NaCl A7} TSBel| 27C, 24 A1 7F

v ket ZHzte] #FE A4 EElste] fetetal
PBS (pH 7.2 = 3 3] Al st 1X10° cfu/ml7t
HEE PBSE s ¢S ofF A 1:1
2 3% thy @3 A9 X7 5X10° cful
mfe] EE5 3HATh o] EFH-S 25Cof| wj st
HA,0,1,3,6 B 12 A7k H 2 wjuict T
343} Milesand Misra (1938) ] HlHeol| uje}
AdrsE SAAAT & AP 3vECR F

Atk

Zu| =20 CHEH V. harveyiol Q19 24 A3

Al 9] ujEg) tig Hdds A}
3l7] 9ske] AlET- 3 groupst tHET= 2z 10
uh] ) 83te] 3uHE AJFSITE Ald 5



102 HAAE - A4

= 1.5%NaCl H7} TSAo| 27C, 24 A7} wj <3}
37t AFE He A Al 10~10° cfu/ml
o] F& HE ¢ vy 3)Aete xyEe
o 01m¥ 57} FAFsIRoH, i+ Eit
Al AE4E 01y B FASEATE 2
& 24 £ 05CE A8 oW, 7 47+ HAAbE
< 7153 3 Profit ¥ (BRMEHIIEITE A S,
1976)9ll W} LDws T-3F3ATh HARl= #HAL
SA] s Fetal Al v 23S FAAoE
dFste] TCBS M|l =3t F V. harveyis
A2 sk

Haemolytic activity
V harveyie] ZolEest WA 48

haemolytic activityS

R PR PAT PA AR

A - R -t - ol -

olEs} - 7ol - ¥

3013} F= 5 ATCC 141269] clear zoneS &
/33h= initid timee] 71 gk o} 72 Al 7k o
2] 5 VIB 391 A|9]8tal= dear zone2
7] Zpol7} FEleHA] UTH (Table2). H4] 4
G H7F wiR| oA o] AR = 5 ATCC
35084°] claer zoneS 3AJsh= initid timeo] 7t
A whgkom 72 A7) & clear zonee] F7)7}
7V IA Jersth 3 28] 7 VIB 3919]
dear zone 717} BE viA oA 71 Ao H
72 Aol = BLE AR B &8-S

ER STt (Table 2).
ML MES

ofF AXE FY YoM AEF

V. harveyi©] Z3 &gtz g Az ol A]
o] AES5E ARG A3 7 AR vsek 4
I= JepfiAeh F 2 45 (ATCC 350849}
ATCC 14126)7F A1 717F W] AFE =AY A

Table 2. Haemolytic activity of Vibrio harveyi after incubation of 1 x 10°cfu/m¢ on the blood agar prepared with 5% RBCs
of black rockfish, Sehastes schlegdi (A) and dlive flounder, Paralichthysolivaceus (B) for 72 h

(A)

Time (Hours)

drains
12 25 26 36 48 72
FR2 - - +v + ++ ++++
VIB 391 - + + + ++ +H+*
ATCC 35084 - - + + ++ N
ATCC 14126 - v v + ++ S+
(B)
qrains Time (Hours)
12 17 18 20 21 24 48 72
FR2 - - - + + + ++ +++
VIB 391 - - - i + ++ Jg*
ATCC 35084 - + + + + + ++ ++H+
ATCC 14126 - - + + + + ++ 4+

(-) no dlear zone; (+*) diameter of zone of clearing or opaescence of <10 mm; (+) diameter of zone of dearing or opdes
cence of <20 mm; (++) diameter of zone of clearing or opalescence of <30 mm; (+++) diameter of zone of clearing or
opaescenceof <40 mm; (++++) diameter of zone of dearing or opaescenceof >40mm; (*) 8 haemolysis
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Fig. 1. Survival of theisolates and the reference strainsin the fish skin mucus. (8) Black rockfish, Sehastes schlegdli;

(b) Oliveflounder, Paralichthys olivaceus.
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Fig. 2. Survivd of theisolates and the reference srainsin the fish intestind mucus. (a) Black rockfish, Sebastes schlegdli;

(b) Oliveflounder, Paralichthys olivaceus.

N

= RSk v, 8] +F FR2% VIB 391
BAZHATIA AE $ 12 AIZHAI7EA] 543
T Ae AR YEhth 53], 8
FR2 759 S4&0°] 71 =2 o2 4
Ebstt (Fig. 1).
73 AY QAN BEF
V. harveyi o] Z=3]&=2t3 {219 A

=N o\ rlo r
>,
]
)‘

;(o]- ol

Z & A
dre] AEFS ZAR A3, £ 45 FR2
o} Fx o ATCC 35084 x¥|Eet 4 A
WellAl 3AIA74A] AES frAlste7F 3 A1

o|ZRE =218 slglon, B8 #F VIB 391
I FZ FF ATCC 141262 3 N 7744 AbE

Hoi7b 3AIZEE SA o™ 6 Al o]
Tl AL AT (Fig 2). 94 & A
A Yol A Bl #F FR29 FZ #5F ATCC
35084+ 3 AIZMAIZEA] AES RIS 3 A
7+ o] FHE FAE seH, £8 +F VIB
3013} #Z #5F ATCC 141262 3 A7) 744
AP E|TE7E 3 A1 R S48kt 58], e
5 FR2% 3 Eet 7 Ao W S20] 73
et 2102 e (Fig. 2).

o F ¥R WA AES

=

V. harveyi o] 3 &g3} dx]o] 3 oA
AESS A 23, 2oEE 3% dolA
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(a)

1 E+08

ot
-
= P txcaae
- S Fo.. o 2
S0B I T 3
v oL, . S
—s—FR2

—8—ATCC 35084
--fe-- W8 391 :
ceepees ATCC 14126 &

m m m m
* * +
L=} = (=3 =1
B & -

1 E+03

Number of bacterial call [Log)

1.E+D2
o 1 [ 12

3
Tima (Hours)

olEs} - 7ol - ¥

(b)

1 E+08
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Fg. 3. Survivd of the isolates and the reference drains in the fish fresh serum. (a) Black rockfish, Sebagtes schiegdi; (b)

Qliveflounder, Paralichthysdlivaceus.

Table 3. Thelethd dose (LDs) of Vibrio harveyi in theintraperitoneally injected black rockfish, Sebastes schlegdli for 7 days

FR2 VIB 391 ATCC 35084 ATCC 14126
LD
45x% 1 4.7 X 1 1x 1 1x10%°
(culfish) 5x10° x 10° x 10° x 10
2] 7 FR2%k] S218HA 8] #F VIB UER ST (Table3).
3912 Aol s A EA Tk Hx )
S s
% ATCC 35084% 3 AIZHAIZIA] tha 223t L&
7F 3AZE o]F JAFEReH =z #F ATCC V. harveyi'= Aj$-5 2 ofja} chokel a2 of
141268 3 A 7H7HA QA T} 3 A|7F o] &

=

S8t (Fig. 3. ¥4 8% WelAs +&
# FR27F 743k S22 JYeElilen &2 o
T VIB 391 oFatAl A= ek gk 3z o
F ATCC 350849} ATCC 141262 ZyEg &
3 Wellx ] A& vk 2345 JeRiod
t} (Fig. 3).

Zu|Zet| thst V. harveyi2] 21

V. harveyis Z3|E2ol| 57) FARSH A3, &
2] ¥ FR29] LDw #t°] 45x10° cfuffish= =
< HYAdS Bon R 45 VIB 3919
LDs Ztol 4.7x10° cfuffish® vl e HUA
< YeRJATE 3 HE #F ATCC 35084+ 1
X 10 cfuffish, ATCC 14126 1x10° cfuffishS

9] 29 A

ol g BT 9lom o] gk V. har-
veyi o] HeA 71210 2 = extracdlular products
(ECPs) (Zhang and Austin, 2000), bacteriophage
(Munro et al., 2003) , siderophore (Owens et al.,
1996) B Al W] 2 Fol dHA vt
(Ruangpan et al., 1999; Soto-Rodriguez et al.,
2003). %=3F non-luminous V. harveyi 71 ThFst 3]
T ool Mg etk A2 g2 9+
oA Y== RS} (Colwell and Grimes, 1984;
Grimeset al., 1984; Kraxberger-Bestty et al., 1990;
Ishimaru and Muroga, 1997; Soffientino et al.,
1999; Lee et al., 2002; Zorrilla et al., 2003), lumi-
nousV. harveyi ¢] sl of ol thgh HYA A+
= H5 A olth

Zhang and Austin (2000)< V. harveyi E18 5
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9} M3G3 #5-7} sheep 3 rabbit 52 A&
o) &+ haemolytic activity 7} 7H% =901} trout o
samonell thak HAREC] e A ISk V.
harveyi VIB 661 = haemolytic activity7} 7}
A} Goro o B 1513 trout?} sdmonel o &
HARE©] 60% o= Eilskith 3 Garcia
Moreno % (1998) \Vibrio vulnificuse]
haemolytic activity= A9z IAglS B
SHATE & AFAAE AP FF A ool
webA] &850l tfsiAl vEhew 34 A
AollA =Ado] ZhsiAl vebd 28] 45 FR29t
=A4Jo] okt #4F 7+ &Pl FEE Aol
7F I B2 V. harveyi®] ®HUA 712
haemolytic activity 7} W X]= F3 IopA] =
A e AR AzETh
Smith 5 (1988)0 2|5k
oMM AL SAS F AUS
]9 =2 AAAS Bt SFch B A
A}, Vo harveyi 7t A QoA S48 4= dNom,
offel @ WAz FAsnh 29&e3
)

GAoM AEE 3
HH AR Ads 88 o+ Jde 88 A%
7} =W, Leung 5 (1994)°] <jshA
Aeromonas hydrophilaZt @ela]ole] & Aol A]
718t HA R Thaehs whdel B A
hydrophilas= #1480 2 &3ttty 313t o]
23+ 5402 rainbow troutel] cold water diseases
f3+sl+= Flavobacterium psychrophilumel] A4 =
Z=d3H4 Vet (Wiklund and Dalsgaard,
2002). A1 5 V. harveyi] o7 g3 U A=
=20 Ba #F FR2F 7MY B8 =428
BRI AT B 2] 5 VIB 391 X3 &)
GHAA F2o] ¢ AeA AA=HAoH |
2 HNM = vl ksl AR = AT ol g
A3}, B2 #3F VIB3910] F o= Hoz g
AollA 250 JAFLEZN o] Fol sl =
do] B Y Zo = o dEh

EN

5]

L

ol AN #F V. harveyi s 29 24
AS golgk Z3} luminous V. harveyi
29] LDs 32 45x10° cfuffish=

3 YEF S L}, non-luminous V.
harveyi 2] 5 VIB 391 LDw %ol 4.7x10°
cfufish, = o5 ATCC 141262 LDw %] 1
x10° cfuffish® mi-¢- w2 SAs UeElislch
olgst E A9l ZH= Zhang and Austin
(2000)°] trout3} salmonel] ©+FSk non-luminous
V. harveyi #-2] 52} luminous V. harveyi 2]
o475 A9 749 AFHS "ok dAgth Non-
luminous V. harveyi 2] ol gt AR
3 #FE A9 slaE troutell A 60% ©)4d,
saAmondl| A= 20% o2 YERfe] tiRiEe
#77F BYdS e ™ luminous V. har-
veyi T2 5o st HARES 03 20%=E Y
HAJo] okstAl vt

ol AH}E mFo] & w, ZyEX=
non-luminous V. harveyi £-2 &5 FR 27} 733k
H94S YR 2™ luminous V. harveyi ¥-2)
T VIB 3912 wi-¢- oFgt WS vehlof
luminescence®] ol wet sl ofFell gk
B zfol7t & AL E AYZHE T

Tk = ollAe 247 sk R AY
< 3121} luminescenced] ol W &<
o]l digt WA ztolE W3] +sh] <
A= e non-luminous 2+ luminous V. har-
veyi i8] FTE ARESke] El o Foll tiE
A A7 28 Ao ALEH T

>

ok M
(o Y

|

AN o
A o

3
iy
Ao

Y Z.

—

O~
o

=Y

o ot
o

B A= \ibrio harveyi 2] luminescence -f-5-
oF sfj= o Foll gk W] IAE oty
Z} non-luminous V. harveyi 2} luminous V. harveyi
e AR X Eg g HAAd AEE Al
813tk A1¥ 45 V. harveyi =5 haemolytic
activityE HEeRII e, oA W AEF2 non-
luminous V. harveyi 2] 5= FR27} 71t A&
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o YEMITh ok | Eghel Q19 A,
non-luminous V. harveyi ¥-2] 5 FR 27} 7}3)
B3-S Yeh ™ luminous V. harveyi ¥
o VIB 3912 R M-S vepldch 2
E2o 7 ZulEgA= non-luminous V. har-
veyi {8 o FR27F 7Fe HdAde JERL
S Juminous V. harveyi 2] 5 VIB 3912
o9 oFsk WS YeRNo] luminescence?]
friroll wet s ofFoll thek Hed ] Zpe|7t
Ae Ao= A7t
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