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(@R 48, BEERER, BRREERE, BURE, AWFENTE

g NTHREME S AEEERRAEEFRNE, BHNCARRET HHKIRLH
TR AL TR S 1980] AR BEE 1995 | AR B R MR HE AT B SRR
[ FERENT 1994], EJLAER, BB A — B4R G WAT — ML RN, BREXRET,
ERTBANAEFRK, 199349 A ~1994 4 1 A, KW R R4 FHFHJATHR, K
ek 3 T I N R B, B Pk T M RO o L R OK L FE I ER A U R PR . AT AT
TERREHHE, B BEERER, AXERREZRIREND B BUR MY FRetE
FHH

1 A%

1.1 WRERE

1.1.1 FEEHSE

HIE 2 RN & BURE: 5 B, U RE BN VE O KR L g T ULR B, I8
FHUE AR F R R, T 28°CHEBA hI% 3% 36 /Mo, BRI 1721k, AT M A
TRBHEFREK,
1.1.2 FEFREE

R ER M Y TR TN 4 2 [1978) Ak JT BA (1985 4F i A | A U HT %
[1992] ff iR F B 4T, RABAZR R B %2 FME RN B L EE B FmE,
1.1.3 BUmARN

RIS TR K ¥ SRR GFEFHEEL S BB THE, Hle7EkE

WO B 3191995 - 10— 04



33 HRF% FuRBERERBERNEENBERERNHR 317

FEHEAK 2 REREEAHBITREAR, KB BEKBREREEREBRZA, BB
T B IR HRIE T2, 28°CHE 5 18 /NI /5 0 v A 3k /K L ) B 4 R e 4 BT 7 T B, T I
EHWE TRV ERERERAR,

SRS W —ERENEBEEEEH KT HEAMULRES SRS DB AK S,
J3%& Reed Muench B3 B K T HHMILAEHEBOLE,

B RS B AR B, —FRESEEREK EANCIGREBRAEK
B A —HEERBG RS EIERBEET . BRNEBEES R 1 x10° A~/mL, Bk it
@4 24h, RIEBAE KSR,

HRREY . RABF T RET, —HESEAMERENEREAIRALDER; 5—MEH
BE O LTRSS HEREA DR,

RIREEW S EE RS N RYEBO A A0 BRI, A R R e Ak, DL

1.2 FUwRHEZERLN

1.2.1 SREEpHFENFPRBERRNY

MA T RY 5 A SR A IR A B A i 0o BT SR L 3 285 I , R V5 45 ML 2 R A vk T Acb 28 [ 7 S
#1992))5 M AHE, HRXFAREREZE BT P EAEYAE R AR B &, ZXANRH
B4 0.25EU/ml, W5 R ARKIRRETE 37+ 1CKBEFHEHTT.
1.2.2 BE&EHEONEHEELR

BN (1991 ] 84T o R B B 7E 38 B SR 3R AR L35 5% 24h, I E R AR 12
KT, BRI R, A 2780 R TR E R 84+ (AL103), 7ZEFT 45 A BHEE 35min 2
DAL EBHR (K 15min, 534 3 500 t/min) , B 78 LT 58 B 4= ik (R H 30 ~ 50g,
£ H 0.5mL), A KGR A SR, K| 24 ~ 26T,
1.2.3 HBEE~MNERALH

¥ BC935 WA M AL E A B PIE I 24h, AN HERREZEE, EBRELEKR, I
WHE TS EREE (I 30~50g), 8 R 0.2~ 1mL, #EMEEEIE T 24 ~ 26CKEH Y, &
BB FHE R RRHFET B o

2 #ZR

2.1 WRFRE

2.1.1 REESH

A1 10 RARsE AT B Ol WA SRR BN TR EHKARSHE, HERE
SREREEA -, AP ER s BRAEATEEMBUR N MEFTHE,
2.1.2 REEERE

MK TR R0 BB H 8 RANE M A A TR M 350 ik Bl i Bk, B S A
A — B N E X R A A RS BHFE, BEK/DR 0.5~ Dem x (1 ~2)knm,
THBEMER, FEEERHIE TR L 28CHERESH 24bh, JFREIE LR GAZEF KEH
& B8 RELE EEV M EE, BERDN 0.5~ 1m, TAWEEKREREREHE, £K
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pPHIEEHN 5.5~9.0,7E 4~ 10CHEAEK , RIBAKIRE N 25 ~ 32T ,2TCTHA4E K, 7L NaCl
0.5%NaCl B HF/KFAEK BT, NaCl B X 5% MU ER SRR, E=BHSE Rt A K,
PR S, RETER LR S.S TR hA K, BB . WHRREEE M.RIXEAHEE, 1t
B ANEARNEAR. KB . ASEN. V.PREY A, A@REMER, NRie s
B, AR AEAREMA R, 2B B LA B 23, TR A, 5t
ZRELEAFA , FFEHERAEEERENER,
2.1.3 HEAET

M8tk MR AHE N Ry, e E R SRR ETIET (F 1), F BCI35 Btk
HENNES ETES ORABBEEBREN S BHFARBE M ZBMILT , K2~
5,88 S FHESTEY LDy 508 1.6 x 10° 71 2 x 10°, M 45 Fi R Y 38 12 B FE ik A £
WE B B R, BCOAT AR BISL AR AT BB ECTl B2 RN ESME T
AEAEEERYERE, RSB 38 100% , 26 ZEERERPIBGER(F6),

*x1 HBEHERIFHERAR
Table 1 Experiments of infection with isolated strains by intraperitoneal injection
HE HEE KB MRS XE T BERERR el FECE

BBk WHRE

(mL) (g (t) 1 2 3 4 5 6 1 HEE (%)
BC931 MCF3 0.4 40~60 24-~-26 1M oft I  f 0 0 0 5/5 100
EC932 MCF3 0.4 40-~60 24-~26 2HF )t # 0 0 0 0 4/4 100
EC933 MCF3 0.4 40~60 24~26 11 it 1H 0 0 0 0 5/5 100
EC934 MCR3 0.4 40~60 24~26 1% 17 1% # 0 0 0 4/4 100
EC935 MCF3 0.4 40-~60 24~26 2t # ¢ 0 0 0 4/4 100
EC946 MCF3 0.4 40~60 24-~26 ot #H #  # 0 0 0 5/5 100
ECM7 MCF3 0.4 40-~60 24~26 oM it H  1+ 0 0 0 5/5 100
ECo48 MCF3 0.4 40~60 24-~26 2oft 1 b 0 0 0 0 4/4 100
X B AWK 0.4 40-~60 24~26 O 0 0 0 0 0 0 0/5

R THRARFARYROET R # " EEH BB, OENAENE, B BBEnR s mn, i, ®
AR, B 2, F B E M B L, AR T R, R AR EAL A B AR RS M, §
BAREREMI S m; " H " SEERBAK, VB B RERER ORI + " AR BB, B BN R

%2 EC93S HENAEHBLER
Table 2 The experiment of infection by intramuscular injection with the strain EC935
EWKE MER EHE KA Pk 253 KW FET- B BRI R ‘g ETE

(t/mL) (mL) (g) (C) 1 2 3 4 5 6 7 K% (%)
2x10° 0.2  20~40 22~24 O | L LA 0 0 0 5/5 100
1x10° 0.2 20-~40 22~24 0 0 LA LS LA L 0 5/5 100
5x10° 0.2  20~40 22~24 0 0 2+ | A 0 0 5/5 100
BC935 5x10° 0.2 20~40 22~24 O 0 | AL LU LU R 0 5/5 100
5x100 0.2 20~40 22~24 0O 1+ 0 ) L L 0 0 3/5 80
5x10° 0.2 20~40 22~24 O 0 0 0 1 0 2/5 40
XM AmEIK 05 20-~40 2~24 0 0 0 0 0 0 0 0/5 0

SEHG IR ok T R BRI . 4 Rpit A 2 R R PR, 5 2 RORBHE,
T AR RERE ) O BORT TG < 1T ECO35 B AR TE S5 5 RABRE 4 ik, 55 /N A3 SE T,
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AE IR F AN 15 B R Ay S A AE ]
TSRS R BRI IR R R B IR AT 5 Rk, 48 14 RLEE, R B A&
FET o

®3 EC935 BikE TEHBIGRE
Table 3 The experiment of infection by subcufaneous injection with the strain EC935
WEEE MR HKE kE ke 2 R IO R iR T FETS

(M/ml) (mb) (g () 1 2 3 4 5 6 71 REE (g)
1x10° 0.3 40~55 22~25 0 0 M 2f o 0 0 5/5 100
5x108 0.3 40-55 22~25 0 (AR LA LU 0 5/5 100
BC935 5x10° 0.3 40~55 22-25 0 0 o 1 1 % 0 4/5 80
5x10° 0.3 40~55 22~25 O 0 0 1* 0 1" 3/5 60
5x10° 0.3  40~55 22~25 O 0 0 | A A 0 2/5 40
X B OAEEK 0.5 40~5 22-~25 0 0 0 0 0 0 0 0/5 0

F4 EC935 EEOMRBLAAR
Table 4 The experiment of infection by feeding with the strain EC935

Dy TR ERE Kl RESEXR T RBRERR i FECE
(1-/R (g) () 1 2 3 4 5 6 7 REH (%)
[} 1.5x10° 40~55 18 ~22 0 0 0 1" 0 ot 0 3/5 60
ADE  3.0x10° 40~55 18~22 0 0 0 o% I gk 0 4/5 80
A 1.5x10° 40~55 18~22 0 0 | AN L & 0 0 4/5 80
BHEEM 3.0x10° 40~55 18~22 0 )AL L 0o 2+ M 0 5/5 100
Xt BOEEEK 40~55 18~ 22 0 0 0 0 0 0 0 0/5 0
x5 ECS FHkEARRRIE
Table 5 The experiment of infection by the strain EC935
p g BWRE WRE AR WUt L KW FE T MR IR Frog T
(4/mL) (g) &%) 1 2 3 4 5 6 7 BER¥ (%)
1x10% 15~20 18~22 0 0 ) LS R b R L 0 5/5 100
LAEE 1x10° 40~55 18~22 0 0 0 2% 1+ 1% 0 5/5 100
1x10° 15~20 18~22 0 0 0 0 2% 1* 1+ 4/5 80
REBR 1x 10 40~55 18- 22 0 0 0 LA L 0 4/5 80
X W 0 15~55 18~22 0 0 0 0 0 0 0 0/8 0
F6 ECM7I BHESRBLAE
Table 6 The experiment of re-infection with the strain EC9741
N WE  wkE kR Fide 25 R FETJ R P B Rt
Berts MMM (L) (@) (c) N > 3 2 p p 7 RRY
MrEEs  MCE 0.3 40~50  20~2¢ 2t ot e 0 0 0 0 5/5
ETHSH MR 0.3 0~50  20~24 0 1* 1 3t 0 0 0 5/5
Xt B Ak 0.3 40 ~ 50 20 ~ 24 0 0 0 0 0 0 0 0/5

3 /MEETE

B IE A ek 20 B B B A I SR TE RS EBRAE (L RR M 5 A — B, RO 2R R4 1 %58
F Mt Farmer % 1984 )75 #4328, B 18 1B B 4848 X )& ( Edwardsiella ) 1) 38 56 2 (846 (W B 4
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RI(E. tarda wild type) o A T/RYPABIESCIR AR 4 e B EE K ER N ERE
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2 R AR B B M4 [ ( Edwardsiella fujianensis ) §ift . THEHBZ (193N XA BB ELE N
Wi VL B A4 (G 18 37 F0 ( Edwardsiella zhejiangensis SP.nov) . fS43E%E[ 1994 558 T 2R 1 YN 48 4 fiT
BRBURE FERBMAEEERE, HMRFARBREMBE B KR RES EWH L
fE. 124 , BRI EF EZELREBRILBENCR, RN BER S BABEELRE
HAEMAERF S, BATE KCN R P A K et A 25, 8 Kusuda % [ 1977 ] A B 4
(Crims sca Bream) 43 B ) E. tarda 5 HATH R — 3, MSh, Ullah % [1983 1A 0 iR 4l B 1l 4
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—H . A MRS EEEEREBRINEERZETEARISEMENTER , BIE
RN BOE L 100% , SRR EE ME BRI Rk 50% , BR A A oA
R IR X P R R BR AL AL 3E B SR 0 S R IR  7 w  910 0  85g  R SR
3

ST 2995 B0 B A R TR B R e i 4%, Farmer % [ 1984 A B Sl B fE 40 R B — R4 fE 1
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PRRRBEY, AREKEEREZ O RABBHNEEERFEREBRMBMYBEERER, W
M, B R ANE AL TE W] BB B A R BRI R, 7E T B A< BeF, 7 B 1k B 4 4 FQ T 7 i Fn vk
A P g et B A, S R AR MR P R R R R
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STUDIES ON THE PATHOGENCITIES AND BIOLOGIC
CHARACTERISTICS OF THE PATHOGENS
CAUSING THE EDWARDSIELLOSIS OF THE BULLFROG

XIAO Ke-Yu,HUANG Zhi-Jian, JIN Xie-Li, SHU Xin-Hua, CHEN Ke-Yi, JIANG Wei-Ming
( Department of Fishery , Hunan Agricutural University , Changsha ~ 410128)

ABSTRACT This paper first describes Edwardsiellosis of the bulifog. Eight bacterial strains were
isolated from muscle, liver, kidney, blood and ascites of the diseased bullfrog. Infection experiments
ascertained that the bacterial isolates were the cause of the disease, the toxin test showed the bacterium
produced endotoxin instead of exotoxin. All of the isolates were Gram — negative rods with peritrichous
flagella, and were characteristic of facultative anaerobiosis, catalase and methyl red positive, and
reduce nitrate to nitrite. They produced abundant hydrogen sulfide on TSI agar. Voges — proskauer,
gelatin, urease and phenylalanine deaminase were negative. Acid and gas were produced by them from
D — glucose, D — mannose and maltose. D — mannitol, Sucrose and L — Arabinose were not utilized.

The strains were identified as Edwardsiella tarde wild type.
KEYWORDS Bullfrog, Edwardsiellosis , Edwardsiella tarda , Pathogenicity, Biologic characteristics
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