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fLFRERE . EAEESALARALT 1A Bt 2 LA B A £ B, i IR AR AT AL T A 1 6
BRI BAR. RRASER A ARBENRONR. HHEHE, FEEREHE, K
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1989—1990 £ B MR, BR . H 8 LR M 15785 N 7T BEFERNRK
BN ETEET 1B (R D, NEEMEERFHENEME, LRERKE A
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HRT— 2B BARAFIR, 52 3hiE R # 22 KR it ED905, ED906 Bikk i b — 26, B 7% A
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Tab.1 Sources of bacterial strains studied
i SR fﬁfﬁr e8Ik E () 5y HE S KB(C)
Strains Date of isolation isolation Body weight of eel| Organs isolated Water temp.
ED891 1989.3.18 OB 125 =g 19
ED892 1989.3.21 B R 2 A 24
ED893 1989.3.21 " R 2 i3 24
ED894 1989.3.25 i 50 F 19
ED901 1990.3.31 it H 143 B 20
ED902 1990.3.31 *t H 143 H 20
ED903 1990.4.1 W o® 125 B 20
ED9%04 1990.4.1 R 125 £ 20
ED905 1990.4.1 i B3 125 H 20
ED%06 1990.4.1 WOR 125 FF 20
EDS07 1990.5.6 g I 90 A 27

ED903. ED906. ED904. ED905 % 4 ki 2 M IF]— & T Eim im0 =3
W, ATPIRRR H R 88 A, J5 PRk B 88 B . 7EATAESY BS -4 ED903 BB &
#3 R, 5 EDI0S A IE] i ED906 KA % & /D4 7 W4 B4 . ED904 A
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For e 11 AR VR A v O A TR KB . AR T WL, Bk ED904 R BE B R B
Fhs HAt B E AR REAE R At (E 1—3d WBURSET.. JAERBR D BE St Rw i & B
A A, REZ BN AER S B R R ERAFE R ALERMEE. M ED8I1ED01 )
ED905 A\ TRy i) ie 88 AT I b 4> 9143 B33 EDR91-1, ED901-1 I ED905—1, HE%E
BRI A B A AL PR 0 B 5 R B Bk o2 AR IRl TG B BIB9S RR B T A AT AR, 1Y
A R R AR 48 5t 5 R B AR R A R AE R (R 2) . R IIEBUR Y 5 IR A B AR TR

T2 HEFHERRE

Tab.2 Infection experiments with intraperitoneal injection

X 35 98 i ] o
g xR R IE TR
BBk Eels
Injected dose Water temp. Number of deaths
Strains mE /DT TS B
(Cells / Fish) (C) post infection
No. fish / kg No.fish injected
ED891 20 10 1.8 x 10 24+0.5 10
ED891—1 25 5 1.8x 10% 25+ 0.5 5
ED892 25 5 1.8 % 10 25405 5
ED893 25 5 1.8x 10° 25+0.5 5
ED894 20 5 1.8 % 10° 2540.5 5
ED901 182 5 6x 107 21%0.5 5
ED901-1 182 3 6x 10 21£0.5 3
ED901 18 6 6x 10 261 0.5 6
ED903 182 5 6x 10’ 21%0.5 5
ED9%04 182 4 6x 10’ 21£0.5 0
ED905 30 5 1.8 x 108 27+0.5 5
ED907 182 4 6> 107 21+0.5 4
ED905-1 30 3 1.8x10° 2705 3
ED906 30 3 1.8x 108 27+0.5 3

i EDYO1 Bk AT B O/ » 10 A {58 ek R 488 £ B0, {EL AR Y [ 3—T7d, IR B
1%, 5 ED9OT THIEA T ARIL P . 110 AE AL ok 5 68 4 1% e S, JLAE AR T B R B T A B
RERRERAL ULPIIRSE. BT AR A B, S804 S MR TSR T, D T 88 £ 9 AT A
7+ #5315 ED9O1 B Rl I BUW A
24 FERENRSEFSE

LI ED901 KA RM — K E k. /£ TSA FAR L 28C 55 24h, Bk H RN 06—
Imm, 3% 3% 48h A %% 1.5Smm. 7£ SS BRI VAR L@ P RIBARA. ELEEFEL
. BARAATR 28T 1537 24h BAK/NEHCY 0.6—0.8 X 1 —1.4um, ¥ 2 [RGB
¥, AHMEE. fiah, TR, M. MR, HERRAKRBEEE Y 12—42C,
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ACLIFE 43C L R K, EEAEKEE X 20—-35C, 75 12CH 42C 4 K8, pH
Wil 5.5—9.0,:FH pH ¥ 6.0—8.0. iZXH{ES 0—4%NaCl #y TSA EFEFEPEEA K. B
7 4% NaCl rhs: B i3 272518, 24 NaClLRBE KB S% I LA REAE K.

ED905 Bibk7E 5@ ISR 2 TSA e A K BAF WIS 2 KA 6, 75 TSA BUK
TR b 28°C 5 24h, BYE E AR 2—3mm. 7E SS HARFAR LA K BIF. EE R
6. WEHEIRE. A B A B, 352 B RAT I, 28°C 1535 24h Hi A KNS
Bk 0.5—0.6 x 1—1.3um, T, BHFA, BZEHERK, FEFRS. 1o IR ik o
T, E RIS S A W R T LR, I TE 8—42C ByRRAE K, 1 4C LIT 8 45C
DI EAREE K EERE N 20-35C. &EH pH6—8.5. £ 0—3%NaCl #y TSA 55
R REAE K, £ 4%NaCl R4 K. ED906 45 ED905 # 1 25 HE Je t M .

25 £BLEiEH

SRR E AR E SR K 4 FIR S, B EHREE R B R
S, ERBAEP, RITHER AR B A%88h 4 B % % Edwardsiella tarda [
W RIB AT T LRI . 45 R EDYL ARER 8 BREM EBAENS
E.tarda #[F) (36 3.4).

®3 SFEERAELHE

Tab.3 Biochemical characteristics of isolated strains

¥ o# ED901 | ED90t-1] ED905
E.tardal® | ED904 EDY05-1
Characteristics % 8% | ED891-I ED9%06
HERK A - - - - + +
B E AR A + + + - + +
S AMB AR + + + - - -
R # A - - - - - -
MR - - - - + +
PoR=Klisef: + + + + + +
B AN - - - + + +
A - - - - + +
Bl iR % + + + + + +
KCN % - - - + + +
5 B P A AR A B - - - - - -
03| 0K + + + + + +
V.PiX L - - - - + +
EURE + + + + + +
Eilidi e - - - - + +
BT + + + + + +
R_MEHA - - - + +
O-F it% F F F F F F
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R4 SEBEER ARG

Tab.4 Carbohydrate utilization of isolated strains

el ED901 ED901-1 ED905
E.tarda® EDY%04 ED905-1
Items of test 8 K ED891-1 ED906

HE + + +
HER - - -
n oM - - -
IE-Y - - -
e - - -
Frog, - - -
i - - -
Fi B - - -
L-RIRLA - - -
Aow = - -
O - - -
Xt - - -
LR - - -
HHEHE + + +

o+ L+ o+
+

[+ + + 1+

+
+
+

* H ED893 HHHE

2.6 Ly ERE
ED901 Fii ED90S Btk % # T8 K R KA W UR KBS R &R 5. s,
ED905 Fpkxs 0/ 129 I Ml 77l A UK T .

3 g

M BEN 1 BREHT TS EFMEBA SN BT, FREH,
ED901 % 8 ¥k 5 B AR [R] S — A0 28, ED905 #1 ED906 B 3wk () R M AH IR 9 55 — A
Ff 2, M ED904 Bk NIR[E TRTAIE Ao —28. @i A\ LR, B B A s g il
MESE, BL ED90L R FH—BE A LA EDI0S Fy R £ i — S pk 3 BB £ {1 e 08 f1 3%
e, BREE RN SR RREMALXUNER, FEAHFERER THAETTRAMAR
. 0 ED904 BbR N T BURRE /7, AT N IEBUR .

ED901 %5 F R/ Gu a8 , FAE R F B R0 AT b oK. F5 10, 184 5 T o] WL AT AE B
BREGE/NEGRL. Wb DREE BB KRE. REFEFTMNS. EDOS bR Y
AR EZRI N E B . Mk B AR A R A R B, B AR E AR HR
4t. X EDY01 F1 ED90S Bfk 2647 8. EDYO1 Bk A3 2 EAM: B AT 5. A 4E
B HRERS SEAEHAE. ERRE. CRMEMREE T MM, & BEEE R
o FERREEFRELARE BED WBHIRSE, KUY SHEEM EHERER
(Edwardsiella) £ H%F. ARRMEEEFMENRH LT REERER PiZRAE
=AM E. tarda. E.hoshinae f| E. ictaluri, Wi E. tarda X5 BAEWEE. ZES AL
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%5 ED901# EDI05 @kx M@ & MMM E
Sensitivity of ED901 and ED90S strains to antibiotics

Tab.5

RESEA

Antibiotics

W

Concentration

ED901

ED905

100
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25
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+l+ |+ ]+ |+ ]|+
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|+ |+ +]+

SUN U T T A e gt
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T g 4

R 7 A
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B S

+ |+ ]+

+l+ |+ +

+ |+ |+ ]+

+ |+ |+ + ]+

WREE AL SLI A Tu/ ml HAQZ5 2 pg/ mL+FR A K, —For M# 4 K.

£ 6 Edwardsiella BTSSR S EDO1 B LR

Tab.6 Comparisons in main characteristics of the species of genus Edwardsiella with ED901 strain

itk

Characters

E.tarda

Wild Type

Biogroupl.

E.hoshinae

E.ictaluri

ED901

KR
D-H&ME
fiid o
e
L—pay 2 {1 6%

VY G ik i R

. 5 i

L7 e o

H,S =4

BT
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PRI SRR LL K5 EDY01 B LS LR 6. MR 6 B i, EDOO1 BRI 4R S
E.tarda #HfF. BAM EDYOL Btk SEMAR EE N E.tarda (TR K A A (L RFPEH A
(R3IMED. RY.EEHIA N EDOL B IHE T8 5l & 4 K B (Edwardsiella
tarda Ewing et McWhorter),

ED905 Btk A% = R EFAE, IR E. 24 AR E, TFR, Bom L8
E, BETER RS, AEBEEEHEBRS DR T WY, S/ MAE. 38
B, X 0/ 129 UM &R AER X BAaBUHE. HIFESSKBKEER
(Aeromonas) YIRS . 1AM % E FME SURTE deromonas B ' hit®RA =4
R, R EEHIRHME 5 EDYOS kM ai R 7. FE 7 7] AL, ED0S B #ki9
HEYS A. caviae B AR, M5 A. sobria #l A. hydrophila 883 . {H 1, ED90S &
Bk KON 3RI8 AKS 8B R 0 B X5 A, hydrophilla HIFIT 5 A. sobria i ED90S
WARFTh A BE AR LM RK#E. K KB N B, X X5 A. hydrophilla A Te) i 5
A. sobria #g[F]. F M, A 3 EDIOS B #k N I J& BF — F B0 1% 32 57 F i) (B OE A fe it — 45
3T, Bla[ B #r A motile Aeromonas ED90S,

®7 ZMIEE deromonas BT ERHNRS EDI0S MBkAILLE

Tab.7 Comparisonsin main characteritics of 3 motile species of the genus Acromonas with ED90S5 strain

o A. hydrophila A. caviae A. Sobria ED905
Characters
18 S AT B (RO s 1) + + + +
BRI B PR R T + + + +
n3| R bl L + + + +
V-P i + - d +
KCN if% + + - +
HEMA A + + - +
L—pr fir {8 4 + + - —
£ RK + + - -
KK R + + - -
ik pd.3 + + + +
HEmM AR + + + +
N34 - - - -
REHEETS + - + +
iRt A-R= e + - + +

P 38 7 PR T L B T R LA A AR VD, M B T R e e
W M 3hH BT, R R K F AR, REXN—HEESRE. TR ES
7 (1) 2 £ 4 K B 9% ( Edwardsielliasis) , H 72 F 2 2 “Paracolo” 5%, L 5| £ ' &
(Tilapia) ™. 84 (Mugil cephalus) ") T4 46 FC B . LA, i B2 — % UV H A4 9
(Evynnis japonica) j5i#a s 4y B B — R B Sh Pk E. tarda 5 R, oA H A8 2 UL G
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BREIEOR A . AR FERERE, 5 S BR A AU 5 BRI i TP 5t 57 LA 0 R T
WA FE/PNA LARIRAL.

5 S A2 MR AT I 68 6 2 2 4 . TP 109 88 v 43 B ) 86205 % ik R
IR R, R R A 4 0k SRR AREE IS, RIR T E. tarda, T & AR ZME4E
KT (Edwardsiella fujianensis) Fi ¥ . BTt iR K6 6 3 B R 548 SCHR 8 T B 25 4= 4
.

R WERUH, T REMBA TR EAT R EERM E tarda 5182, EBHE
BT NRSB TS PLEES BB E. tarda BURT, UL B IRA S BN F2&H E. rarda
W0 A MR Y B AR IR . A A MR BB I T L RE R B 4> BS B E. tarda Fiz 3t
Aeromonas ED90S Wi # AR W E W HE B RXE — Mt K. B3 %
Aeromonas ED90S, BE{R AR 88 AT AL, S| REAFALRZ, HXBEHNERFETERED £
EaRE M. KA. R, B i KR A AR, 53088 0 I Bk
S5 EERERAXH. fashtk Aeromonas EDIOS 51 EIH, B A Rk — L 5.

8 % X ™
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STUDIES ON THE PATHOGENIC BACTERIA OF THE LIVER-KID-
NEY DISEASE OF EELS (A NGUILLA JAPONICA)

Lu Quanzhang and Zhu Xinling

Unstitute of Hydrobiology . The Chinese Academy of Sciences. Wuhan 430072)
Abstract

The liver—kidney disease of pond—cultured eels occurred mainly during periods from
February to May and from October to December each year, and caused serious damage to
the eel culturing industry in Chaozhou, Guangdong Province. The present paper describes
symptoms of this disease and studied characters of its pathogenic organism. Ten strains of
pathogenic bacteria were isolated from internal organs of diseased eels. On the bases of
morphological and biochemical characteristics, 8 strains of the bacteria were identified as
Edwardsiella tarda, other 2 as Aeromonas sp.

It is suggested that liver—kidney disease of pond—cultured eels in Chaozhou, Guangdong
Province be mainly edwardsielliasis caused by E. tarda, but occasionally caused by E. tarda
and a motile Aeromonas sp. Therefore, E. tarda 1s the pathogenic bacteria of the liver—kid-

ney disease of the eels.

Key words Liver—kidney disease, Eel, Edwardsiella tarda, Edwardsiellosis.



