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Edwardsiellosis in cultured Scophthalmus maximus
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(1. Yellow Sea Fishery Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071, China;
2. Jiangsu Key Lab of Marine Biotechnology , Huaihai Institute of Technology , Lianyungang 222005, China)

Abstract: From May 2004 to September 2005, a survey was conducted in six cases of edwardsiellosis in cultured
turbot, Scophthalmus maximus . The dominant strain isolated from diseased turbot was identified as Edwardsiella
tarda , based on its morphology, physiological & biochemical tests and 16S rDNA sequence analysis. Challenging
tests by the isolate indicated that it was the causative agent for the edwardsiellosis. The disease had two types of
infection, i.e., acute and chronic, giving different clinical signs. Histopathological analysis revealed that the
edwardsiellosis could cause lesions in the kidney, spleen, liver, intestine, gills and skin. The most prominent
histopathological characteristics of this disease were the proliferation and infiltration of macrophages in various
tissues and organs. The kidney showed the most marked changes, i.e., proliferation of microphages, multiple

necrosis, exudative fibrin and formation of enormous granuloma, while the organ extremely enlarged and changed
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to whitish pustule. This is the first report for edwardsiellosis in cultured Scophthalmus maximus, in order to

provide reference in health management and disease control.

Key words: Scophthalmus maximus ; Edwardsiella tarda ; bacterial identification; histopathology; 16S rDNA
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Tab.1 Information about the disease in six turbot farms

A - S BA K ZE 6T diseased turbot
2 all
farm location time of sampling P (em) BRERX BRE(%) FETR(%)
mean body length form of infection morbidity mortality
A R 35 Weifang 2004-05 10 18 P% chronic 1 A& very low
B 3E M Laizhou 2004-07 18 &4 chronic 20 2~3
C FL1l Rushan 2004-09 15 S acute 10 30
D JHA Yantai 2005-01 20 &% chronic 0.8 BAK very low
E B Weihai 2005-08 14 S acute 60 40
SRS

F F 5 Qingdao 2005-09 12

acute and chronic 70 9

B RTR(%)=FRTA/ ZERLRE
Notes: mortality( % ) = number of dead fish/number of infected fish
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T4t QL-1 #1 QL-3 AR AFE S M RRER
AT, BXEMERRR . WRATLHATRER,
2.5 REENSLERE

A& B LT AR E % B HR QL-R,
QL-W F1 QL-S, X H i 47 4 3 A AL WX, Wik 45



490 K= % R

3LE

RNE 2, 3SHEAMRKI D AHLUNFFHER EZK
Bt AR IEFRRESTHLREEH AFiE
S, AAL P B R RS &R BOREE FH M,
R ; S/, MM M.R.H
s R F) AT B BR R A Y R R A vE —BR U 5 R R
AN H B REMEFRE; BB 10 T,
45 C.5% NaCl.pH 4 #1 pH 9 &4 T ARAEK, X
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KM, BIEH 165 DNA B BN RZRE
WaE 1, AEFRLDEH,5S QL-S FHRER AR
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®2 HH QL-W,QL-RH QL-S WEBE LI LR
Tab.2 Comparison of the biochemical and physiological characteristics of three isolates QL-W, QL-R and QL-S
B items QL-W QLR QLS B items QL-W QLR QLS
2K gram - - - % ZE¥E maltose + + +
35 31 motility + + + D-F i {4 ¥ BE D-arabitol - - -
B BE W Ak gelatine liquefication - - - L-FT 29 5% BF L-arabitol + - -
£EK 4 C growth - - - H #& B mannitol - - -
10T - - - BLEE inositol - - -
25 T + L Z4FE sorbitol - - -
35 € + 38 4EBE adonitol - - -
40 C + + + A3 ¥ galactosamine + + +
5- &R % VR 4
5T B B B 5-keto-sodium gluconate + B B
NaCl 0% + + + REEBBEZ B aspartoacylase - - -
1% + + + AHH M B glucosidase + - +
4% + + + HRB§ urease - - -
5% - - - B Wi B8 lipase - - -
pH 4 - - - B2 2L B G B galactosidase - -
5 + + + - R P IEH B o galactosidase - +
B ERBLIREE
8.5 * * * ornithine decarboxylase * * *
9.0 _ _ _ W& TUK R _ _ _
: arginine dihydrolase
HMER IR
D-# & D-glucose + + + Iysine decarboxylase + + +
R PR G
D-}# F V% D-raffinose - - - R glucuronidase - + +
N-Z BB AR
D-7# D-xylose + + + N-acety-B-glucosaminidase B B B
D-H ## D-mannose + + + Z:iﬁ ffsem - - -
D-R¥E D- fructose + + + BYZL ruthenium purple + - -
P sucrose - - - B3| Wk 7= 4= indole + + +
W trehalose - - - W & £ malonate - - -
. 2258 rthamnose - - - FrEERR 3E citrate - - -
FEFIAE isomalt - - - B E4T methyl red + + +
L-FTHiZ{A ¥ L-arabinose - - - & LB oxidase - - -
£ 4 — ¥ cellobiose - - - kB catalase + + +

E:+ BRMHE; - ER0H#
Notes: + positive; — negative
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41

_10
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-X. nematophila AY286478
E. sakazakii AY752940

i AY360397

P, carotovorum subsp. AF373187
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B 1 ZT 165 DNA FIIFTMERNRERETN,
1> GenBank 7# U5 AR —HREHRE 16S rDNA FF 3
Fig.1 Phylogenetic tree based on the result of the 16S rDNA sequence analysis,

sequences are all indicated by GenBank accession numbers
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B, BREBRH, UBHEREMAKE B
40 B b A SRR AL T R S AR e 2 DA B W A T AR
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BIAR T R8GE % 4R R B ) R 38 6
Plate I Diseased turbot naturally infected by E. tarda

L. SRR R R IR (B 3k ) 52, BEBRKFE, R BREXRER 3. BHBRRARINEHRNEBLBREL, FRE &
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F(H %)
1. Diseased turbot at the acute stage showing red cutaneous foci on the ventral side and fins base (arrow); 2. Diseased turbot with black darkening of

the posterior portion of the body at the chronic stage;3. A infected turbot in the chronic stage showing cankerous whitish gills (dashed arrow) and
swollen whitish kidney(arrow) ; 4. Enlarged kidney with several whitish nodules(arrow) ;5. Enlarged gills with whitish nodules(arrow)
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Plate Histopathological changes of diseased turbot naturally infected by E. tarda

LSRR R a S I, Sk R ERAREREANAERE AR =10 pm;2. XENABESI R TRERERE, REGRERB B
REERNE,PRR =10 pm;3. EAMEEMAE (FK) WK =10 pm;4. RIRFIGE, B 505 IR FE K 408 7 W8 40 1RF0 3 1 4 4R (&
%) (T, F /M) R =50 pm;5. REMAFEM (G) MR =50 pm;6. FARY KM T LE MK EMA R, AR =10 pm

1. Bacteria present as small colonies (arrow) in the kidney of diseased fish at the chronic stage, bar= 10 pm; 2. Numerous bacteria causing severe
necrosis with exudation of fibrin in the kidney, bar =10 pm; 3. Microphages engulf many bacteria (arrowhead) , bar = 10 pm; 4. One granuloma
containing bacteria, necrotized macrophages and haematopoietic cells in the center (arrow) (T, tubule), bar=50 pm; 5. Several mature granulomas
(G) in the kidney (bar=>50 pm); 6. Microphages in the dilated sinusoids of the liver (arrow), bar =10 pm
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