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KR AR ES RAITHE RS HRT
Rz £ # BES

(hEBERKEEHRHT, AN 430072)

QLFEENaARE, MH  038501)

1988 4F , LI P 45 WL £ X 0 35 6 — S TR A —FPIRATIN AR S B EER Yy R B 2 1R,
BT R AL R AT B AR FE L, I RE M I PR SR L0 1T

RS R KB, R, 0.9—1.2X2.3— 4. 5um, ANME . REH AILEHE
(Pili). BEEERML RS S MBI, AN =S, PELARERARMA
#V-P AR R R AR ARERBEEBARLE . FRAR RN RS,
7E KON St R A MMM HE E R4 K RREN . Z 58 HEB®. KB LUK T
B BT ARRDIE. WS R U L0, 5 0 o D WM, RS
AR BB 0 LB 2 I O SR MR DK AR S 1Y 4 15 S BRI SR M B 4 3 B DNA o
G4+C mol %% 51. 04(Tm),

2 R KM T KB KW (Escherichia coli) BLASYERI X & 09 BORYE R A T LU 8
B AR B B 4 B B o i S R BOWT S

X8 O RRAE, KBEREKE, SYRITR

€% 1 595 )R o8 , B 47 B B (Enterobacteriaceae) 1, B H ¥ M R L4 5 A8, E ]
B 5% O 0 3B 08 4k I B8 (Edwardsiella ictaluri) , ;RS B MKW (E. tarda)  BREKE
(Proteus retrgeri) M & SLHR /KRR KW (Yersinia ruckeri) R IR R Z MBI W (E. fujinanen-
sis)™, Bobh, AT EEM M B (Citrobacter freundii) BRI ¥ (Erwinia sp) .BAGES ]
IKH (Salmonella typhimurium) ¥ K ¥ B K ¥ (Serratia marcescens) 1 %, % ¥ ik
H, B2, R% KER (Escherichia) { M1 15 X 1 20 KW, T4 E Sk R 58 .

AXBEF S BENX - AEOTRE R, CE AR SSE RIS E. WP E
PERB SR | LA R B Y R AR TT T sk LA R4, B ZE R B g i A T ok, LIB R
WIREFPAT '

+ BRESWE  REFR. KRB SMBES T LREASBEXFERAE TAESBLAEKNTERR. $
X W EERETRRG KNI SRS,
19904 6 A 4 BilkH),
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FIRE ST B B L7 4 A 0 5 AR S Y T B

(&R EHARBRENE

X i & B4 % X (Edwards & Ewing, 1972) 8 H 500,

(Z)SRFM DNA R ¥R 89 E

B R B,

(B IEARR B (Tm) B9 EF G+C mol % AU

&R ERAEX R B2 L DNA M AR 48, Stk 4 Xt BB % Tm {8,
¥ Tm ERAZ 0.1 SSC BB,

G+C=(Tm—53.9) - 2. 44 i} ¥,

(BB E RGBT

RA_FHLERBLAGDHERR,

FERMEG R

SANTRERMMS, BHLEHRBM RT 88-4-2(BA T MFK 88-4-2) Wi dk, REBYST

HABWAEK R-1,R-2,R-3 R BHITTAEMER.
1 RT88-4-2 RRSHMUEN BN ATRRAR
Tab.1 Artificial infection of RT 88-4-2,R-1,R-2 and R-3 strains on fish

Lttt X FE/ 7%
MMM | Test fish THKR | gopi | estdits | 5/% | Death/
R Experi- Average 23 FR " £ R
. I/ Dose | Injecting | Death/ | survival
Bacterium | mental | gyt Size | B water  |(McF,mi)} position | survival in Symptom
No. Type (o) Number] temperature control
1 3—4| 13 14.2 3(0. 05) 13/0 0/13
BLiT BF B
2 3—4] 10 13-1 3(0. 05) 10/0 0/10 BRK®
LR §:} B Anus,
3 ainbow 3—4| 10 15.1 3(0. 05) | Abdomen 9/1 0/10  |intestine,
trout cavity liver and
4 4—5} 10 15. 4 3(0.10) 10/1 0/10 spleen
RT 88-4-2 congestion
5 4—5] 10 15.4 3¢0.10) 9/1 0/10
6 5—6| 10 15.3 | 30.10) 10/0 0/10 %g&wn
T #__ e
7 Tinca |56 10 16.5 3€0-10) | pr e 9/1 0/10 sf;icrl: and
8 7—1q 10 16.5 3(0.75) 9/1 0/10  [reddeneing
- _ ALY, B
R-1 9 4—5 10 16. 1 3(0.10) 16/0 0/10 A
L b | ] Anus,
R-2 10 Rainbow d—5| 10 i6.1 3(0.10) | Abdomen 8/2 0/10 |intestine,
- trout cavity liver and
- — spleen
R-3 11 4—5 10 16.1 300.10) 10/0 0/10 congestion
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ERPTFE 1, AEPTR.88-4-2 ZILES A R-1.R-2,R-3 FHWBLLI McF3 58
MYk B VB 0. 05—0. Iml B9 B (A9 5000 FFZE A 1S LB , o] 8 4T 8¢ (Oncorhynchus
mykiss)F T @ (Tinca tinca Y BIR (5 RZ RFE5E) Hﬂﬂ ‘ii#ﬁﬁﬁ#ﬁfﬂ&‘]ﬁ&

() HN A FIE M

CHERE, BEIR, FC /M 0.9—1.2X 2. 3—4. Spum, B2 KBHYE, TN, HWE.HE
0, HEECID @ 1), ELERHE LERKBF; BEE K pH PR pH 55 BT
B pH 10 L ER4 K 4 CRELE K .42 CRE K, 65 CH/NRTIRIE.

B 1 RT 88-4-2 REEM T (X7000)
Fig.1 Electron micrograph of RT 88-4-2 (X 7000)

()7 Wi TSDETER Kligler # (KDTIE LRI B,
RN 2 M 3. WETERTLLE H . BB A CTSD A Kligler SRS

LR R, *EU?‘%%%EE%EJ&HEEEE%%l]ﬁﬁﬁ%ﬁéﬁﬁr“

%2 SHEHISENEPRRE

Tab. 2 Reaction of bacterial strains in the TSI agar medium

# 0 T iy
[ 23 ant Ba?““ Ayer production production
Strain )
18—24 | 40—48 | 18—24 | 40—48 | 18—24 | 40—48 | 18—24 | 40—48
(h) (h) (h) (h) - ) (h) (h) (h)
RT 88-4-2 K | K A | A + + - -
R-1 K K A A + + - -
R-2 K K A A + + - -
R-3 K K A A + + - -

A= Acid, K= Base
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Tab.3 Reaction of bacterial strains in the KI iron agar medium
* =3
[k 3 ﬂ;lan;ﬁ BasEar E er FGa:‘ Fﬁ‘g‘g
‘ Y production production
Strains 18—24 | 40—48 | 18—24 | 40—48 | 18—24 | 4048 | 18—24 | 40—48
(h) (hy (hy (h) (h) (h) h (h)
RT 88-4-2 A A A A -~ — - -
R-1 A A A A - - - -
R-2 A A A A - — - -
R-3 A A A A - — - —

(I9) 48 DNA 4 G+C mol % B9
DNA # G #2260 nm ¢ 230 nm ¢ 280 nm=1.0: 0. 474 : 0. 553, H ARG KA

DNA #J 260nm : 230nm : 280nm=

1.0 0.450 : 0.515 B LB C K. HITHLnE

2R, Tm{E N 74. 82, B Tm HRALRX GH+C=(74.82—53.9)2.44,BH G+C=
51.04 Mol %, B RG“ARKEGEHARFPFMBNLR P EFKER, THEKEBH
PITRERSHERWOHEAHFC(F D,

1.40
% 1.30
-5
Q> b
S5 ,
'™ 1.20 !
55.;‘2_’ .
3 :
%110 !
'
]
1.00 e
60 70 80
W T(C)

2 DNA BB

Fig. 2 DNA heat-denaturation curve

¥4 RT 88-4-2 SHFWHAXADNA 1 G+C Mol % BILLEE
Tab. 4 Comparison of G+C Mol% in the DNA of 88-4-2 and other closely related genera

B OR RT 88-4.2 BHEKER HHKER WITKE R
Genera - Escherichia Shigella Salmoneliu
G+C Mol% 51.04 48—52 49—~53 50—53
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- 25 88-4-2 M SHTFNEEE & RVEENRLEW

Tab.5 Biochemical characteristics of the 88-4-2 strain and other closely related genera

Genera 88-4-2

EREER
Bscherichia

ERNEEN
Shigella

YITEER
Salmonella

3 A

Motility
EHARB AN
Phenylalamine — - - —
deaminase

VP - - - -

* B X R
Indole

H,S — - _ +
FRRE 4

Citrate
LI

Gelatin +/

REM
Urense
KCN - - - -

LK R

Glucose

SRR
Arabinose

%R

Rhamnose

P
Xylose

XK
Maltose

+ +/- ' - : +

+
+ |+
+

£
(-9
a
+ |+ |+ [+ ]+

+
+ 1+ |+
a.

a
|
l

Sucrose

L

Raffinose

HEX
Mannitol

Y-
Sorbitol

IFN
Dulcitol

LEE X -]
Adonitol
n =

Inositol
X & #H
Salicin
LEE ¥

Glycosamine

L L X

Acetate

RAR

Lysine
/="K E R BB, R B #:, Most strains positive, but a small number negatlve' “d'ﬁ&*ﬁ] dif-

ferent reactions; “w” ¥ L ¥ weak reaction.

++ |+ |+
a.
(-
!

+ |+
-9
+

+
+
+

+1+ |+
!

-+
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Tab. 6 Comparision of physiological and biochemical characteristics
_ of strains 88-4-2,R-1,R-2 and R-3 and Escherichia coli
# R KB B R KB X
Characteristic 88-4-2 R-1 R-2R-3 #&H Characteristic 88-4-2 R-1 R-ZR-3 #‘EF
E. cili E. cili
RER R i ‘
Indole production + ot o+ + Dulcitol - - T d
I F1 8 -
Methyl red + o+t + Salicin + + ++ d
\' - NERIEH -
Voges-Proskauer D-Adonitol
wgRi R B | -
Citrate, Simmons Myo-Inositol
"X . Juwnm .
Hydrogen suliide D-Sorbitol + + + 4+ +
REN e
Urease L-Arabinose + o+ +
XRABRB AN N | B
Phenylalamine deaminase Raffinose * T oA+ d
BAME RN RER :
Lysine decarboxylase ot L-Rhamnose w wow o w (¥)
MERT KRR X i
Arginine dihydrolase + tor A = Maltose + + o+ o+ +
B h V3 1
Motility ot P p xylose vowoww o+
KA . | e%m
Gelatin liquefaction(22C) Trehalose + + ot +
o I £ - St o
KCN, growth in Cellobiose
HMAA_RE | eoE-DWERY - - -+ =
Malonate utilization a-Methyl-D-Glucoside
LL L A ZEodiz]. o
D-Glucose, acid production + T o+ o+ + D-Arabitol
L L] fat BB AR o
D-Glucose, gas production + + + + + Deoxyribonuclease
1w . |ema=r
Lactose + NO7-NO7 + T o+t *
E oW oW - - - -
Sucrose + o+t d Oxidase
HEN .
D-Manmitol + + + + o+ ONPG#ﬁH.ﬁﬁl + + + + +
T REEK —
D-Mannose + o+t * Yellow pigment - -

. “w” B R¥E K N, Weakly positive reactiony “+ "M#E K B, Positive reaction; “—

tiony “(+)"76—89% R#E,76—89% positive; “(—)"11—25% M#:.11—25% positive.

(i)-'iﬁ:&&lﬂﬂ’.ﬁ&ﬂttﬁ
GRNES, HILETR. lttﬁﬂitﬁﬁ*ﬁ{u?ﬁéﬁ‘ﬁ&ﬁﬁ

"R RY, Negatwe reac-

-
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() &4 (LR A REIEL B

HRPIF % 6, ANBHT LB OFRRESH Bk 88-4-2, A REH Pk R-1,R-2,
R-3,E T8 A T8 A AL HER B8 — B, 36 5 K A R B (E. ColiD AL,

B HMIEEAETRE

PSR R, TR, B, PRSI, AR K 88-4-2 MR . 4
REBE 0. 125ppm HMEAE:BABE, FRBR, KXBERS 0. 25ppm FEME.

1988 4E 4 A 27 H, 4 KHFEARGK 1200 B/d b, BRNBE ABRALBER &
30—50mg/kg BRIk H FEA YUY T 1600 B /d, 55 3d(29 H) KR 900 B/d, DA
58 30 A RAEFZ 5, —E FRE.5 A 9 0TS IR, BEB N BE, LR, K&
SHEHEELHSEW.

Wi g R

1% 15 ¥ B (enteric bacilli) B—RBEEF RPN FE 2 KA A . EF AT
Fir oK BRI NREE, 2 LR - FARBMREE, SKBERA IRE (E. cold) RN
A,

W R DNA ) G+C Mol %34 51. 04(Tm) , SR A K E S 3 M RHEEF. BEHXLR
FEME, HG+C S REAHARRME.BEGHC SBRE WHERHRKNE, H¥E
%% R A —EHIT, B HHE DNA FREX HHFINEFATRAR. EHLEFHFH DNA
PR L X N 6 4E R R BE , T DNA BYAECHE . 52 BEAY I 58 D5 BRAm ME B ok » B AT

KBRFEKE (E.coli) RAMSYHEFHESEN, T EFETFAK, LB B
RE.HHBR, HFHARER. FBORMER, E— &84T, miUEER S TRIERA
it SN AR BT, LA EOR, MOV AABORE, S AXRER E AR RRRIESE
BB AR, L7 AL A LIS S TE R R A R MBS T, A TR RAMS &, 3
TR BAE R AR R, B S AR E BN TR, RBURRRAK .

ot IS o B o B S Y B R AT K OR L AR R K R T, B LK R R K B, R e
DUSRIE SRR, FH R, A 30—50mg/kg MAB R, BRAIBR, LB REHERBEBT.

MKBFTENS LT EERZLE, 25 P RL, FEIF % 5 EH TEMS
RARE,(UEESMELBERBREM SBES WRHTHE, 2K, TERRE TS . R
FHNSEH TR —BRR, BERERBGEHE S 7k, UBERHBREE.

g F X M
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ESCHERICHIA COLI AS A PATHOGEN IN
RAINBOW TROUT (ONCORHYNCHUS MYKISS)

Xu Bohai, Li Wei and Ge Ruifang
(Institute of Hydrobiology, Academia Sinica, Wuhan)
Ma Tao
(Rainbow Trout Experimental Hatchery of Shanxi Province, ShuoXian)

Abstract

This paper describes the symptoms of an epizootic in yearling rainbow trout caused by E.
coli and an epidemic in a fish farm in Shanxi Province. The acute infected disease was charac-
terized by darkening of body colour, reddening of anus and some fins and anemia in gill fila-
ments. Internally, the intestine, liver and spleen were congestive and hemorrhagic.

All bacterial isolates were Gram-negative. They were rod-like in shape with peritrichous
flagella and fimbriae (pili), measuring 0. 9—1. 2 X 2. 3—4. 5pm. The bacteria were mobile,
oxydase negative, M. R. and Indol positive, V. P. , and urease and phenylalanine deaminase
negative. They could produce acid and gas from glucose and reduce nitrate to nitrite, but did
not utilize sodium malonate. Tests on production of hydrogen sulfide, liquafaction of gelatin
and growth in KCN medium were negative. Moreover, they fermented D-sorbitol, D-manni-
tol and L-arabinose, but could not fermentt adonitol, lactose or cellobiose. The Mol % G+C
of the DNA is 51. 04(Tm).

The isolated organisms were identified as Escherichia coli and were differentfac Enter-
obacteriaceae from any formerly established species of the familyfac that act as causative a-

gents of fish disease.

Key words Oncorhynchus mykiss, pathogenic bacterium, Escherichia, epizootic



