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WE  HKERTEERMNBR R ES, R RYBYE & KRN RO N EE
FHER T EBW, BN A1, ASCHR T BROBLT LA B4R, MK 8B I P 53 BE B 3 BR A,
WIEMORA TRERK LI 5 AR KR HOKEER, FET-HE 5128 83% H1 67%, Ae@ & - &
For BEMERAE A E . 4 B BENET SR, HNEZ KA, LABEES, #
HRE, KB, AR AN, 3 BB, EEMME, VP AR, R
MG T MBURRE R, KR B RS, ZEREEERA = HAR L A4
e 5URRAHET TR KT RERMEREY &, HtEE HREEEEERA.

XA B, O 3ow, BEBEERE, WL

Dk U 68 85 (Anguilla anguilla Linnaeus) ) FFEFERERER H £4E L BIE, UR
BHASEHAL. SNMBARKTE. RMBEWMETETH A8 Hemus+a48
Z. ERHBERAIBTHREAE TSR E, AP UR ERETENRRKZ
= e R EAER AR S T, AR, W TOKE, LT, %B R E. T~
HRM, FLMEMOE, MR LB, BsE BEAESERTM AL, NERE S LA
BERN K, BRI, HELRY. WKEAET4—6 A, TEGLERFR®, —B XK
i, SRR, IR RBABK.

HEl, AX“OLR WRERAZHEL, FHNNEREEN, EHENIAIEFER
RPGIRB. 1996 4F 4—6 H HIE], 1F & xf 48 84 55 M X B BN 88 0 “ 40 ki #4771
B, ARSI 5B AR, 2 A TR RS A K E, i TR <40k
57 B9 IR R R Bl B B 1R IR B (Edwardsiella tarda Ewing et Mcwhorter). B % Zf84E K
H 5| & H A 888 (Anguilla japonica Temminck et Schlegel) MM EBNIELER
IR ETIO, TH A 3 A A R B 51 A B U 98 i R T Sk O BT AT AR 4 E A o R ARG
A EA BRI 088 T LR IR RS R AW T,

1 #RERE

L1 REREHNSE
WK B EREEWEEFHY. BAERAT 5798, Mg Kbt T4, BH 80%

1997-06-17H E, 1999-01-26% 8]
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TR, EERRE B HE, REAXKEN IR E, ¥ MR mEE FHIE K SS
HRE AR EAERIZRT B, 75 30C 5K 48h 5, BUB A — B BN, #— 2 MRk,
HBAEREBAMTRESA.
1.2 AIERRR

WL R Ye RH #H I I% 5% 48h W IRIE B A C il A E KT, FMBRIKE N 1.6 X 10°
AN/mLE B, BEE R 20—25g RS BRI ES, 8B ES &N 0.04mL, 3t
BAEMFBMEASZENKEEREK, 2BFAFRTE 26—28C HKERMF, ELEWA,
AEf, Aok, EENE—F. DRBEPEE LASMBHAEN S, AFBEEAES. &
BEEASAMAERBMIEE 0.5mL, %A% KR8 8 R E AR AR E R A,
1.3 FRENEE

WIREEEE S, NEEFRHNE. SS IR MERILINE TR L 30T 24h 5V
%, EPSHREREREAMONFEERY, 25 2REAE, X EHEREM
NE, PHNEENRANREREE. HESMAEANKRECBRAEEREEH
EO— BT BEREE L 1ICHERB PR, BREARNESHE. SRFIAR
A AR B, AR S FMYE LRI E ER/,
14 HYPHELE

FREA L. YRR A b E B RS LR b O BT AR
MR %528 F A AR B

2 &R

2.1 AILR{RE

MEMOBRATREARMERI TR 1. ARS8, M. BAESE LA, T
BT, LA B M &, FFERERMA K, 5 8 R KA RHE R, MRS 5% 98 o Bk 5
BREREE. MR ORI A 885 A £ 7 4d WFETT, SET-F 51N 83% Ml 67%. Xf

R 960SATE B xTEX WA OB R 41>
Tab.l Challenge experiments by intramuscular and oral inoculation with strain 9605A isolated from

diseased European eel.*

H 5 R REGEIETB(R) IANSE ¢ HERK

Group . No. of No. of dead fish after inoculation Total of ~No. of
tested 1 2 3 4 5 6** death survival

LllRze ;| 18 8 6 1 15 3

injection

0 R 4 12 4 2 1 1 8 4

feeding

X B 6 0 6

control

& * RROBIRE LY 20—25g, /K 26—28C; ** KBEXE.
Notes: * Body weight of eels: 20—25g. water temperature; 26—28C;
** Days after inoculation.
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BATER, TIET-(F 1).
22 FRENEE

xt A 3 455 88 I 4 BRI HY 3 BREE 96041, 96042 1 9605A RMA TRREEH &
EEIM 9605B BB, HIT T A RLEE,. AT BEKRNFIET2 N, BTEZKARKSE
Fol, BRE, iREE, S BN ERE—E. UANEES, TXE, TFR, Bk
NEH0.5—0.8 X 1.1—2.0pm, EEFRFAEHFEL 0CHER 4hHEERZY 0.5—Imm
A, AR, LA, SRR, A%k, 7 SSIEETFRL, Bl hiE B, HihEHE
RUNE%. BBEEZRIEE LAK, EEFEERE (TS) LN RN EBERE, REK,
= HS. 7E 1% BABBIKEFRES, KRB EHRIYEETE NaClIREN 0—4% KEEANEK,
4.5% AEK. pHRGENTEEK . 5—9 ZHE#HAIEK., BEEKEEN 25—-30C,42C
BEAK.SCAREEAEK. AXOBEKMNAEMBERR 2, ER 2 FRHI G THAEAE
EEFMIENEFRESEEREEEAMHEEATR, FURE.

22 SMEHNBE

Tab.2 Biochemical characteristics of the strains isolated from diseased European eels,

in companson with E farda

$EMB Characteristic 96041 96042 9605A 9605B E. rtarda
FXK Gram - - - - -
#{L® Oxidase - - — - -
"3|% Indole + + +

HEL Methyl red + + + +

VPRHE VP - - - - -
g Citae - - - - -
H:SP4H:S production + + + + +
K8 Urease - - _ - _
#HEM Phenylalanine ) - - - _ _
B & B Lysine + + + + +
¥ &M Arginine - - _ - -
S 4M Omithine + +

B Motility + +

K8 Gelatinase - - — - _
KCN4 K KCN grown - - - - _

&4 Malonate - - - - _
WEE ™M Glucose, acid + + + + +
HWEE ™S Glucose, gas - - - _ i
R Acid from:

Bl 7 B¥ Adonitol — - - - _

FTHIf3% Arabinose - - - — -
H4E "8 Cellobiose - - - - _
TF 8 Dulcitol - - - _ -
HM Glycerol + + + + d
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¥EWME Characteristic

96041

96042

9605A 9605B

E

tarda

LB Inositol
FH Lactose
FEW Maltose
H#® Mannitol
H#EM Mannose
H M Melibiose
WEEH o«—CHr-D-glucoside
W F# Raffinose
BZ® Rhamnose
k¥ Sallcin
ILA® Sorbitol
BEBE Sucrose
B Trehalose
A Xylose
BB Levulose
B=8 Melezitose
%% Inulin
¥ 3% Galactose
WLIEHE Sorbose
W WE: Mucate
W A EE (Jordans) Tartrate
L M-# KM Esculin hydrolysis
LRRILFIM Acetate
WBEE Nitrate reduction
DNAM DNase
JE®E Lipase
ONPG ONPG
% Pigment
JAHE Peritricha
BEHERE Catalase
O/Fi{H# O/F test
SRBYIERS Lecithinase
BEEHM Casease
BB Amylase
JU%E 88 Chitinase
HEHEME Gluconate

+

+

+ +

&[] 11—25%Bt: d: 26—75%PfE: F: KB
Notes: [—]: positive in 11—25% of strains; d: positive in

26—75% of strains; F: fermentation.
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96041 1 96042 B #k 3T 514 & 09 UM I 3.
#3 HEEHRITREROESH

Tab.3 Sensitivity of the isolated strains to antimicrobial agents

ik
=3
2
8

MEAYER SEEHK HEAYEH vl oL S
Antibiotics Strains Antibiotics Strains
WEFH R Tetracycline - SR EHBEE Piperacillin +
SHE/ES Cefazolin ++ #EBX Chloromycotin +
&\ X Lincomycin - H A HiEH SMZ+TMP
ZiEE Medimycin - RA®/E Tobramycin +
ZHEEX B Polymyxin B + W2 Sulfamethoxazole -
FEFEE] Cephalothin + ## R Furazolidone +
H¥HEEE Ampicillin ++ FB/E Neomycin ++
T EH®E Vancomycin - KAXBHE Gentamicin ++
THFHREE Amikacin + HBE G Penicilin G -
fI&®FE Erythromycin + #ER Streptomycin +
+#BEE Kanamycin + REHFBE Carbenicillin +
HEEE Novobiocin - FHEBE Oxacillin -
HATEE Lincomycin - ZR0EME Nalidixic Acid -
MEIAS Pipemidic Acid + F A Ofloxacin +
RHEE Clindamycin - FRYE Ciprofloxacin ++

E o+ BERS o+ PEHER - WA

Notes: ++: high senstivity; +: senstivity; —: resistance.
3 it

AL AN O AR 2R e i B Y S5 R R, BRI Y (R K 88 1 B 5 B SR /AR e K 98 11 41 3k 9
MR AEAR, A DRI E KL 7 4d WEE T, AL M O AR IR 56 4 B FET- 2 43 51| 4 83% A
67% (& 1); F MRk 4 B 5 88 o 43 85 31 48 [3] 1 IR 40 B8 k. DA T HE 3 2 7 2 XK 98 1 9 TR B
£ 0 B IS0 IR15 BT, UE A LA e 18 2 el TH AL B 15 18, 45 R 5 8 5B b Miyazaki
Fx H A B BN ES D RYH IR R—B. 1EH Y x5 K8 1 T s e i
R, R ER A LRIET, BREZEECRKETZ0A T HBLHEE P, il hRE—
FEARBREE, SHFEARMN. A RBLRER. &R,

Mmsgan BBl dkEE KNS, UAEEEs, #RE ABEEE™R,
BN, S ELE MM, B AR, VP AR EL AT, A S E R R
MEAE REZFHEATSEESRESUHHARE T FIME LR FHBIFER
(Enterobacteriaceae) , B8 1E KB J& (Edwardsiella) W R M. TECUARAE L EFHMY
BARGPEEECRAEREE LM EEERE (E rarda). W B EELKE (E ictaluri) R
B EZEEIRE (E. hoshinae) =N, T BEHEKREEE=BRAFSWRFEN, HAER
AR SRMEEEREY S (R 2), B EEANERHERERE.
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BRHEEZEERENE FEER, BRaRLB a0, TEAEEFESE. RKEL, 1.
e, MIE, KR DM, BeS KW BH MM )I8R%, HANE SR ER LY
BB AR, S50 B T8 AU kL, 5 R0 L TR UF R S M B P DL B A 26 0E . PR BRI R
S R EE, BT E RS 3SR B YL AR 4 T R K R4
BZE",

FWALIRER R B A8 i i T35 E R AR A A, RIEAER AT 4 N DUR B F AR R

FHEMRAMIE RS FOFER, WK EALTER N, KL, AL P
CHETHRERLRER, BHE XA SR G M8k, IR 5% 6 i 5 2 R R 98 i
BB AT DX HR AL P oK, 7 B X A Bk Ak, B AL B RSN R . PR SL R AR AE
ERETHEMNERSM A BN EEFRD, SHAFERALS . BRLBRGEEERE
HIBR 8B ) T EAER BRI ER, T ol SR X ™ E AT I, (kDU S, g B AL 2
M, FAERFERK, BEARTELE, EABETHRENRBEEEERERLY
HASEAEE, WEXNNMMERVAEELER. EHEUAIXEHTHAREAMY
AR, e e AR RA R &k, Blan, B e K &Y F 8F (Paralichthys olivaceus) 81
WA LT A ML FE R KB W2 (Ietalurus punctatus) BB S EALRERR G, FARM A
BN AR UL, AL AL B £ 70 W6 HE B oK, SO SO 2 0% Z AR

YRR RRERERY, ZENETHFER RV FER SEX HER %R . 7F
ROEF 4MAYRERR: IBERAY UAR ZERAEBEFERE RARE R
B(NE3). 1996 4F 5 A REWEFFH RS L 50 &M% B, M 10 BE, fE&E X H
B 2YH YRR AT T IR T IR, BN BEC BRI A A 2 B —E B A B
Sk, EBRERR—K. &—FAMEsT. st R TR TR, HIET
BNEREK 40ZEBTRIJLE, TR T4 &Y. Bk, BRL LK S FREY 68 i 5K
W B AT, REERESBPHRE Y, AEAS, T2 Py A slizme R4,
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THE PATHOGEN OF RED-HEAD DISEASE IN EUROPEAN EEL
(ANGUILLA ANGUILLA)

Zhou Kai, Zheng Guoxing and Sun Qihuan”
(East China Sea Fisheries Research Institute, Shanghai, 200090)
" (Shanghai Fisheries University, Shanghai, 200090)

Abstract During the cultivation of European eel (Anguilla anguilla), a serious
epizootic occurred among cultured elvers in southern provinces of China. The disease
was called red—head disease, because one of the typical symptoms was reddening on
the head, which was caused by subcutaneous haemorrhaging. The present paper
described characteristics of the red—head disease. Three strains of bacteria were
isolated from the blood of the spontaneously diseased eels. After intramuscular or
feeding inoculation with the bacterial suspension, the healthy eels appeared the
symptoms similar to those in natural diseased eels. The mortality of injection and
feeding challenge trials were 83% and 67%, respectively. Another strain of the same
pathogen was isolated from the artificially infected eel. Characteristics of four strains
were completely consistent. The organisms were gram—negative, short rod, motile by
means of peritrichous flagella, facultatively anaerobic. Glucose was catabolized with
the production of acid. Oxidase, Voges—Proskauer reaction, Simmon’ s citrate, S-
galactosidase and phenylalanine deaminase were negative. Catalase, indole, hydrogen
sulfide and methyl red test were positive. Nitrate was reduced. Lysine and ornithine
decarboxylase were produced. The isolates produced acid from galactose, glycerol,
levulose, maltose and mannose, but not from arabinose, cellobiose, inositol, lactose,
mannitol, @-methyl-D-glucoside, raffinose, rhamnose, salicin. sorbitol, sucrose and
xylose. Physiological and biochemical characteristics of the present isolates were the
same as those of Edwardsiella tarda described in the Bergey’ s Manual of
Determinative Bacteriology 9th ed. (Holt et al., 1994), except that the isolates did not
produce gas from glucose. Therefore, the pathogen isolated from the diseased
European eels was identified as Edwardsiella tarda.

Key words European eel (Anguilla anguilla), Red-head disease, Edwardsiella tarda,
Septicaemia



