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ABSTRACT—Pseudotuberculosis caused by Photobacterium damselae subsp. piscicida (= Pasteurella
piscicida) is a bacterial disease of cultured fish belonged to genus Seriola. The disease frequently
occurs among juveniles at a water temperature ranging from 20 to 25°C with a high mortality rate. A
characteristic disease sign is occurrence of a lot of small, white spots in the spleen and kidney, which

consist of bacterial colonies and focal tissue necrosis.

The disease can be cured by administrating anti-

biotics, but P. damselae subsp. piscicida possessing multiple drug resistance has been found. In
Japan, several adjuvant vaccines are commercially available.
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SRS HIRE X 19694E, & 5 WX EDOBIERIICHHARD 7
DHEFICHD TRAEL, TOBREMIIL T > THRAERE
ORI EEOEWT ) HOMEKE LTHILNS X
I o7z, JEIKEE Photobacterium damselae subsp.
piscicida T# %, KW H4%) Pasteurella piscicida \Z[F]
BNz s, TYVEHIANOMFETIZNA Y L FIE
pasteurellosis & X %, #4E Tl photobacteriosis 7%
HAWHTnd, 73T 5 ~ 6 HICRKRFEm S iz
BV X AERFIEHICHWA L CTHBIEE L5, Jull - W
EH# 5 ClE, MAZED % < Vibrio anguillarum % JE X
LT BHETY AREDFEA L, Kilih20°C &z 5 &
HifE, ¥ 51225°C 22 % & Lactococcus garvieae %
FRET DL P ERBENEET Do ZOHAT/NF — >
VUV ERRRE T 7 F MR E L ERIRE O 58 A
HELLBDT B EThivi7ze TH S 3EIRIZIZPTEHA
R CEIAT2AS, B D R LAT b 7272 D PR
PHBIL TR E o7z MW, BIREHREICIZT VT 7

elRF R RAEBERE - BRI A AT FERE
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H, 7rIH A2V REH], FT Tz ma—-NRE
MWEDLNTZDS, VTN AL D72DIfER R oz,
ZOH, TYEY) yRFF V) VEERMPHEBEEE LTK
RENT=DS, R YL AR, HEF7aLr T 2=
a—), BREHBE <L Ty, KAKRIA T U HIV
Y LADHRICBITL TS, BB, BETVEYY Y
W29 B B A S A M2 H S i Tw 5, 20084F
WM T ¥ 2Ny MRINT 7 F V29K s iz 7z,
RAET 7 F v O & AZBARR 7 < BREETE O 584 YR
BLizbkESbhTwb,

w1 H

KRAED R ST LR T VIS, 6 ~ 8 ADoKl
20°C~25°C DI Th 5, & <IZ, MEMIMICTRENI D
HEWRELRTVEEDbN TS, 25°C 22 5 HZ
WCRBIIEEE D, RBICHORRENBZ 2, LHL, &
FR 1 RAOEFOFATIIMAN LV D v, Thid,
FRFIZWAT O b o 72 f F ¥ 2% P damselae subsp.
piscicida IZx§ 2 RFE LR T H720 L FbThLTw
% (&M - fiM, 1980). 7z, 7 ¥ P damselae
subsp. piscicida Jufk % HHE L 72 1E% 770 fE s A4 1&g
B CIRERIN I 2R T T b bZERIENRLT S
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(R - fiH, 1981), ZDOI EH 5, AWK 4R
YU BYBNCb B 2 EZ Hb,

E K-w B

FERMAIABUERICZ L L, ¥k bz 2§
LEETH D, HEREMIEFTHERICIEA, 0T FHRT
T5, MKTHEINL CTHL A B THEFLLTHD
TIRADFEANES K Z LD % 0, BV EE,
FRCAZFER LB IICEE TR, S5ICZ20B I
BARKCT S Ew), SEERBIIEHTH Y, Kike
FUE T, EETHEBEAOK T %I TT 52
EHBLL R, HELSIY LIPS Tfudi s K&
CHTTWwa00%\v, HET2E, WK & <Iich
i, & AN ATIER S D (Fig. 1) SO/ I,

Fig. 1. Appearance of internal organs of yellowtail artificially
infected with Photobacterium damselae subsp.
piscicida. White spots are observed in the spleen
and kidney (arrows).

Fig. 2. Histopathology of the spleen of yellowtail artificially
infected with Photobacterium damselae subsp.
piscicida. Focal coagulative necrosis (arrow) adja-
cent to bacterial colonies (arrow heads) is observed.
H-E stain. Bar =100 um.

% OYpE, BRI UM RS & 2 oIk
ENLEFEBIETH D (Fig.2)o FEMNDH 2 Wik
AN TH L &, WEISHTEERE B X O E O
2 PR A, WIFEEERA LT, P damselae
subsp. piscicida (LA EFER TH 5. ARIE,
IR AR, MEICA D PR ERo®AEE~ 7o
77 =VIALEINGD, a7 7 —JICLABEIC
PEHMEERL, ~70 77 —VORBMNTHEET 2, <
707 7 — JIEWERDT L2 WERE 22 0, I
NN THNIORANM L, 707 7 =Y DHT
SHICHIH LKL R E %k & % b0 WIRELEOM
HRITHBEFEHEIE LT B

m R K

P. damselae subsp. piscicida (&, 7 J ARk, @bk
Ak, FEEEEFEAR TH L. MZ T, WAL TEG
PERT I EnD, 4 Pasteurella BMIE & % 2 S
720 AW, 19634 KEF = ¥ — 7B THRAE LT
H: @ white perch Morone americana 1 X U striped bass
Morone saxatilis ® K55 & 578 £ 1L, Pasteurella
piscicida & x5 SN & YEIRAERL L 72 (Janssen
and Surgalla, 1968), 2T, KE» 5 REME LY 75
T o055k E & S ITHRABRE T 728 25,
W ORI EENT—FH L 22 &0 s, FEREIEDJRIK
WX P piscicida (A& Sz (e - LR, 1972),
L2L, AWD16S rRNA #t{n T OIAER Y] % X7z
iR, Ml o Pasteurella J& Ml W & @ A M IE K <,
Photobacterium damsela & & \WHIFRIMEZ /R L7z 2 & A
5, Pdamsela % P damsela subsp. damsela (4 H Tl
P. damselae subsp. damselae) |2, P piscicida % P
damsela subsp. piscicida (4 H Tl P damselae subsp.
piscicida) 2352 EARESN, SHIZE->TVS
(Gauthier et al., 1995) .

R O F BRI 1322.5°C~30°C, Fad AT X
1%~3%TO0%TIIHE LAV, BEREL15%~
SRIHBLITLAL U= Yba—T g VERSR
M) TPV —=VERRE, REMARECEICE CRE
T 5, WHERTHVILAEIEILX 22 R/INT 2 L
IKHEETLEH T H 5, BEIHEL72E 1 T25°C~
30°C, 2~3HM¥#ETLL, 1~2mmDOKE SO
WeF LA TERROD LM a0 =—25HHT %,
WSS LRI =—Th S
B, MR D R LRI b, Ehe k
BUITIHEEAIME T 9 %0

RFAVEZ BIFR T 2 AR ORVEW R GRIERR R
AR OIREEICERT 5 £ 2 5T (Magarifios
etal., 1996a) ., &4 H3HrlErk & RPRTE 2 2 5 7o fk Ak %
o TIT o 72 BT, 77 ME ISR U TR bk S8 w
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Fig. 3. Bactericidal effect of yellowtail and common carp sera against Photobacterium damselae subsp. piscicida NUF89 (O, viru-
lent strain) and NUF244 (@, avirulent strain). NUF244 is a strain produced from NUF89 by subculturing it 50 times. —, nor-

mal serum; ----, heat-inactivated serum (50°C, 30 min).

PP AR L7220, BB R S (Fig. 3). AW
AR Z R S v 3 A DI T, HrlEvk - Mk &
DITEW S N7ze Z ORWIEAITIMEILER L 72 1f3E Tl
RoNnwZ s, MR 2B EMBIND, H
PEWRIDANC, MR R A, ik, R AR =B
Pk, 7R M- AFLERATF (AIPS6), BOEHET, % &
FEVEICH b B LR SN DR - W aHEShTws
(Magarifios et al., 1996b)

=0 v B X O H AR E I L2098, AR
DOMFRIIHE—~2Z 2 5N TWwb, #miaFEliconwTig,
S—u v RSB EHAKRPRRZ LOHmEDLH S
(Magarifios et al., 1992) ,

B x & |

HREEIE L WO RKIE T, A RFREDT IS
FRE LT &N 525, P damselae subsp. piscicida 2
X BHIRE 7 ) HUSMOBFETHHONTHE Y, HEH
PRIEZ % D IR, 385 (fF) faTid, &4, 7u¥y
£, YTT, FINY, BT A A IF VR, KA
H 7L, seabass, gilthead seabream 72 &, KK T
&, 7 AXAIF, XTF, white perch, striped bass
ZETHESNTWS (Magarifios et al., 1996b) . &4
X, TVHEREAEERICADRAALLZATINFRA VT O
Fefa s, FREEIETERC XA Y L SIEICRE - T L
TWbDOxXHIZLA2Z 2% %5, P damselae subsp.
piscicida ZMREYEIRIERTH 5 Z L5, HfTZMHE Lz
7)) R SR K2 RO 7)) DAL O RIS L T
YR E T2 o> TV A IHEMED D 56

2 W &

AIEDTAT LR T VR TH - T, MAMIIHBHER
AZLL, W - BRI RDRRD 5N D &, R
FED T REVED W X B0 MEAMILUSLCRAE L 72H5d, |

KWEEED X 9 IS AME RS 5 7 VY THERIE
WEMMMERE (a7 7o) EHLICdw
CEWBHD, TOXI)BYEEIL ATA NT T AP
RYEWDOA Y v TEREIEY, RN GEE T, 7~ <
BeF 5 (MME) EREsBlgIhuEIans sy
LIEEZMEN D, AN Y TIHED A S EED S D
LB RRGREECREEICTH Y, IR EAS ET R K TR
BOONDTr—AN% L, BEOAY ¥ TREARIZIZ5H
L72WAERABIEE SN D, FRHIETH L 2 L 2EET S
2, RWOFEITH L 72F i THliE D 5 VI3 E D o
JRINH 2 8GR L, BFLau=—12o2wW T3
TP 2 Wi A 54 FEERE2 £ 5, =
O, HOREWIIERE RESERAELHIAD 5o

F72, HEDGMRIZFERAD 7 A3 FpzZP1 (541
kbp) DR/ ELHI % B4IET 5 PCR (Aoki et al., 1997) %
16S rRNA BIx B & LureC iz T2 7y — v F e L7z
~IWVF 7L v 7 XA PCRAMHESN TS (Osorio et al.,
2000) .

BafRxtsR Ga% - Fhh)

A I PUH A ORI 52 X D BT RETH B, L
2L, BRO XS ICHERICL2HTHZ NI LD,
S S L S sz P AR & 20t L C ik oA S i s 1k & R
FTHWH 2 BRDLEND D, T2, RIEITHED IS
2HETHEI LD, RIRIENIEF L,

TRixtE L LCld, P damselae subsp. piscicida ® &
W) YARELR R E GOMET ¥ 2Ny w7 F v
A320084F \CHLERGE S NTze THUSAH E LTI AW
EBRBT V2N MR 72 F 0 Thb, BIEENRTR S
TWAHMHEY 7 F V123, Z0RKEINZL D%
GOhHE, WET VNV INNT s F L ELT, ol
TV Y HEREEE O 2 RAE T 7 F ¥, aEltklL v 4
BREEBLOCET) I HEDIHMEET 75>, a il
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TV U HERERE, E 7V A RBIOA ) N A IVAFE
DATERET 7TV, BRETVaNr MMIsF L
T, aEImPEL YHERRRE, €7 ARBLOA Y Py
ANAIHE D ATRET 7 F VD 5,

REDIRFEID

P. damselae subsp. piscicida OF&IE 53 5 T
O, EEFEH IR TW B OD RO AIP56 (apopto-
sis inducing protein of 56 kDa) T & % (do Vale et al.,
2016), AIP56i%7 5 % I N pPHDP10 (9,631 bp) |2
I— FENZZWENGEETHY, x7077 -V BIV
HHERO TR N =Y A ZFHLET 5, AHERIE, MENT
P. damselae subsp. piscicida L L X 95 LT > TX
EMZ 7R —=YACEL LD S, ARITAEZIN
5l MR CHET A 2 LSRR 2 ), S 51T,
TRIN=VAZRI LIz~ 07 7 =8 LM HERD
St U7l S B A E PR oM 2 BIE & & 5 &
WLEINTWDE, Tz, vHFHFRMFIC L 5 ZH)0
VRGP AR 55 (do Vale et al., 2005) .
INBEDOZT ENS, RERIIAREOEEARNICBIT 5 HE
R0 7x HEHE & ARSI L) ORI F L E R S
nTwab,
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