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F(Bergey’ s) M K€ FHE /AN 2 B N ik 1R B4 BE ( Flexibacter columnaris)o HJG
FERBHXMRE R AR, 1989 KK (Bergey ' s) I X FEMB B 4T
B3, FUBR A HAR AT K B ( Cyrophaga columnaris ) o

ER M ERAENHHIEIEARE R ARED), AR EERIHER
( Crenopharygodon idelius) P4+ B 1B -

T B4 R 80 SRR FRT | 4942 R R 37 G B, T SE A B TR RS AR LR TR T
B ORENREN—IORE, MR R E L 60%, HEHTEE NS R LERE.

FENFEFIT D BERIRE 40 1%, FHXH BT H BB W Fs QAR5
B AN Fos (M SR U0 20 K2 BERE AL 4388 04T TR 52

#oH 5 5 %

(=) FEER
FHER BT ARE BRIHE A R LBl RS ZERE R T  T B AR LK RS

Wil A #1995 - 02 - 27,

PDF SCH{#i ] "pdfFactory Pro" X Hfix A% www. fineprint.com.cn



http://www.fineprint.com.cn

84 BE kR 3%

M Y W 3 U 4 0 R £, DL AR RS R I I AN 8 6 30 & AT IRER A B e

Ffe g Bt RIS A A A A E AT,

(Z)aBRZ* -

DXEFEEEMNELREE, THREAKEFE(EEAK0.05%, BE® 0.05%, 4
A O0.02%, BEERHN 0.02%, JXPE 1.5%, pH7) Pk L2k 58, E28CHEEHF 2—3 X
B, RIBE TS S N AR 0.5 % BB S R TAR L, 24h 550k, B4 B ol i s b g
FRE] 0.5% B AR RIS SE, 24h BH B A TR T HF K.

(Z)BRAE

(1) B mgy. e AR BRI F A — & BIE R, R SHIRE 10 T8/ EAEA.
RIE AR R, WEREFRER.

(TS SREHT A S} 54T 3 5 M E(MCF)0.3ml B, BUKBEBA N
-3

(P0) S FR L RE

E AR Pacha(1968) Bk £ AEYF T AR EH 2 7V T8 T A LIRS
(F)EE DNA ST

FUEL DNA B2 B OEMHEARIDNA EARFEARA) MR R B R DNA 877
T BHIERE BT N 1.5%, 2B vk 0.5 X TBE, pH 8, 1 §fi 6mA, i FE 20V, 8 i /7]

10— 12he
(RIBEMREF
28C #55% 24h J5, AISMF 10% I T, EH SR ETRE, HKHE 7C - 10T
BREE-
(&) e AR

KA A ENREERSERAY, WEARNBBRELAF A HBTEER A BRE
A B BEdA, BN BRI AT

%= R

(— )RR

1992 FEFFR, SEEMN 0 L BRI B AE EEERmMASaRE P+ ERARER
40 £k, £ TR MBRYY, Frar B Ay R BB MR AR AN [n) 22 3 1o JBE R A Im M B A 065 . BAE
For-. HP Fs fl Fs BRI RGR(LE 1), XN Fs P B AR MmN e amit iR
W aT B R IR A 4R RS 40 A A PR R R A, TR R SE I BUR T, R I ge
BBWREER BEEURASEA GREEACENECHARASAERSY, SARE
T B, T R B iR SR A LT P R SR 40, B A H IR E R AR

DL Fs AUERE# SRR Ras iR Ea &6 W . 86 3 AR
ZEMaBHEARBERENERN (K2,

N Fs Fos AR A TR B A Mk kB A E R B T IR, T R K
BT HRSEE, SUKRARAEANFLEE —S(RE1-2).
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AW ERE NGB Microprerus salmoides ) S HIHERE . B2V 55 TR A HO B9 85
Bl Fo Fo MR ARSI M A S 1R
Table .l The state of Micropterus Salmoides infected in water by Fs, Fis
]
AR KA
[ 4 HwH 5
) . (A FET- S R B SR
Bacteria Experimental
Experimental |, Die of disease/ Total Symptom after infection
number date
fish size{cm)
22h 5 B, LR E B R KH. A
HiITERHE.
1492.90.3 7-10 5/5 5 fish died a1t 22hrs. gills rotted and lip, body
surface, fin rays with many pathogenic bacetn-
a.
Fs 24h FE5%, SR L
_ 6. i
1993.5.7 18-19 5/5 All fish died at 24hrs, symptom is the same.
] 22 7€ 4 . AR
1995.5.10 18-19 4/5 4 fish died at 22hrs, symptotn is the same.
26h FESE, 0B R IR R T R A BERE, 8L B
HERHFESHHE
1994.8.10 7—8 5/5 All fish died at 26hrs, gills rolled and lip in-
flamed, gill and body surface with many
pathopenic bacteria.
P 24h FES, SRR
52, iR F L
1994.8.15 8 575 All fish died at 24hrs, symptom 15 the seme.
28h FE5E, AEAR 6] b
3 —
1994.8.25 -8 575 All fish died at 28hrs, symptom is the same.
28h FL5E, B de B B, AR MEMH T E
Wi
Fs_; 1992.8.20 18 5/5 All fish died at 28hrs, gill filsomoents, lip,
body surface and fin rays with many pathogenic
bacteria.
24b FES B LR RN R R R K, KR
VR R .
1994.8.29 5-7 5/3 5 fish died et 24hrs, gills rotted and lip in-
F flamed, body surface with many pathogenic
254 bacteria.
_ 28h FE58, fEAR A L.
1994.8.30 37 5/5 All fish died at 28hrs, symptom is the same.

Wi 1.Foy Fos R Fs R Fos R A IS 0 875 P40 B A0 B B
2. MBS SRA TR, M HATER.

Notes:1. Fs_;, Fs5 . were reisolated bacteria from the fish being infected.

2.Te contrast, the control fish groups were designed in every experiment, all control fish were healthy.

PDF SCfHffiH "pdfFactory Pro" i A4 www. Fineprint.com.cn



http://www.fineprint.com.cn

86 hoE oK =R 3%
g2 FBaBREMEAML
Table 2 The states of different fish infected by Fs
w®’HM
Experimentl BB i 25 REOEX) | FEraN/ Bl BREER
X IIneEnLEl
pe;r Fish species Length {(cm) die of disease/Total Symptom after infection
ate
¥ A
1992.9.16 Creropharyngodon 12 5/5 20h FE7, 1248
. pha All fish died ar 20hrs, gills rotted.
tdelins
18h 3E 1 R.22h FE 3 BB, M. M5k
FEBEFEREN.
1903.4.27 I 20 a/s 1 fish died at 18hrs, 3fish died
Anguilla at 22hrs, gills, fin rays
and body surface with many
pathogenic bacteria.
24h LR, EEEAERHEITER
UIESE 2 .
1993.5.10 Micropterus 18 5/5 Al fish died at 24hrs, gills
salmoides mited and body surface with
many pathogenic bacteria.
ML IR B AEETFER
BE 7 3 R A FEH.
1993.5.10 Ietalurus 14 3/5 3 fish died at 24hrs, gill
punelalus and body surface with many
pathogenic bacteria.
- 24h FESE, 120
1953.5.7 Cuprs . 5 - 5/5 All fish died at 24hrs, gills
dprIs carpio rotted.
w 20k FE2 BB, 2258,
1993.8.2 Simiperca 14 2/3 2 fish died at 20hrs, gills
chautst rotted.
s & 20hL FESE, 8.
1992.12.8 5 3/3 All fish died ac 20hrs, gills
Crasstus auratus
rotted.
il
1993.5.7 Xi J 4 5/5 24h FE5Eo
" phophorus All fish died at 24hrs,
helleri
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4 1 %m%:ﬂﬂﬂ‘ﬂ@sﬂ(ﬁ-ﬁmﬂms salmoides ) 9 B 1= 85 . B HEHT G IR B AS 3T 87

1 BHREFEEE X400}
Fig.1 Bacteria of diseased fish in natural enviromnent { X 400)

#H2 ATERIERF, EH( X 400)
Fig.2 Bacteria F; of diseased fish in artificial infection { x 408)

WBLL LBy, RATIAK Fs Fos BT T RN 85 £ 12 8RR B 0 BOR B -

{ =) SR B A5 4E

1. FEARHE
BAFs BRREH, RIFRHED . AUBARK ST, BEa K, daitx 5, TWE &

PR, B ECHAME, 22 0.5% Wik S R % 18h e BN ER, K/hE0 0.5 X6 — 12 K.

(WL 3).
WS FA FI R B RFTE, FE3S% 240 /5, TR BRI A — E R0 00 S, R85 B

B, EERES IR L. AR AEABRER PO B ERE A EE, B D E R BT
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WEESRE 4 RUREFGEN, FE, FLARBRRME LT,

B3 F, 2 EEEREHERER(x5800)
Fig.3 Ohserve the single bacteriom of F; by transmission EM { X 5800)

B EE, BRUSHIBME AL, BE R E R, M3 36h /5, BiolkEE, MUSH
BAABHNNMEED X AZHE FAaLERE AP EBENEEMG -1, PR
B, G MR- URY B(LE 4). FEMNBESFOEEARFIEFOFEPH
WEBANBETHAETRER, B ZRELEE S D 0.5% BARBAE XEFHKHA
W, BHEMAASERETHBREAKRMEESBRAHLER(ES-6),

2. EREHEAEBELSH

AERREE . BB R R 25C —28T,35C /T4 |, 5T U—FK’:LE‘K pH L 6.5—8, 4
H, BREEP NaCl FEHT 0.5% AEK,

AR AR AR IS FEERILT BN AR 3), I E LS, R &
Hp 1 0 R TR AR AT B ( Flexibacter columnaris JWE L.

B4 F, BAHEBS( X 80)

Fig.4 Single conlony morphology of Fg( X 80)
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43 ZBERF MM (Micropterus salmoides ) ST Y £2 88, L2055 55 B B RO TR 5 89

1 r

W
]
g e
E
= 6t
g
7 g
g
Eg 4
Moy
ol
ﬂ(g 2}

4 -

0.05 01 1133 10 20

Bl A% & B (%5)
Percent of tryptone{?s)

Hs MESETE HRTLNR
(308 1.5%., 28T 08K dsh)
Fig.5 Effect of increasing tryptone concentrations on Fg, Fyy
{In 1.5% agar, at 28C for 96hrs}

%3 F PRz
Table 3 Biochemical determine of Fg, Fye

%
Bacteria  sprees . - ] TG

# B % ? ® ( Flexibacter columnaris}

Ll Test
41 B B (Casein) + T 7
S+ WRBH B¥(Getatin) + + -
L FAL AW Caralase) + + .
BRI B ( Nitrate) + + .
WAL (H,S) + + ¥
53 #HB-L M R { Aesculin)
43 MR &T 4 1 Celluiose)
5+ JLT M Chitin)
5 BN BBk Tyrosine)
53 W8 JEMH( Starch)
B T 5IREELIR) (Indol)
Fi FATIMERR AL ( Citric acid) - .
FH A (54) (Glycose) - }
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%0 @ kR 3%

10fr

Fe

Colong diamater in  millimeters

HFEff(mm)

o

P

0.05 01 05 10 20
A& R(%)

Parcent of agar(lj)

EHo g EAE, BRELER
{BEBE0.5%,28T IR £ 960}
Fig.6 Effect of increasing agar concentrations on Fs, Fs
{In 0.5% tryptone, at 28T for 96hrs)

3. AR DNA RSO

75 60 K i R e D B A 1 B IR T Mygs ( Flexibacter columnaris) YEAR. Bl ADNA/
BtET! Jpt 8, BT 7 045 BL AT LA ), Fs Fos Myos B BB — SRR 47, R RB—
B, I B TIR SRR N B, MBRBIRAS A Fs FsRWAEREVE AR ESR
EHR—B, BB B R — . T M8 RS Fs Fis LR —3, HYR(EHE DNA,
RNA #1755 B85 B2 5, SN Mies 5 Fs Fos B SEFENERPE R, BT, &
B R AT TR
4. HPFRERE

gEE F P 3 — 3, WM E R A RNERRERF BEAENR
0.04 B3/ 2T, HEFRMMFER, AEAEN0.06 R/ BARRD-

oo

1. BB EE Fs F Fos S AR RMANME —&, AENBE TR, BHFARKBR K
FRAE. 0.5%HELRER 240 FERBCHNENRREE, FreFLk, BEL
FEERKENS. BB BRRMEEE. LT R FREXNBEER. Bk DNA akE
AT, BIIRE —& R kd, RURE—1F. MER. B4R EBwRE B
718 25 AR TR RS HF 8 ( Flexibacter columnaris) HFl. RIBARK (Bergey's) WREETFT M
B, ZFBEBORE E B AR R 41 H{ Cotophaga columnaris) o
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41 XB B A% - o W ( Micropterus salmoides ) 80 B TR 98 | 2 ME 5 50 [ BT OO 91

7 Fo.FpsBiBRE DNA B KR
{A-Fs.B— Fa5.C — Mygs D — Marker ADNA/BstET )
Fig.7 Electrophoretic patterns of Fs, Fos
{A—Fs.B~ Fz5.C ~ M5. 1D — Marker ADNA/BstE T )

R4 Fo.F NS REERNE
Table 4 Determine sensitivity of Fs, Fy to different medicines

0.5 0.4 0.3 0.2 .1 10.08|0.06 | 0.04 | 0.02
Medicine
#1 % ¥ ( Erythromycinum) . f . . i - . +
£ B X{ Chloramphenicolum)} - - + + + + + + + +
W 7 il ( Sulfarnethoxazel, Comgpositae) - - B - + + + + " +
%R ¥ (Lincomycinum} R _ R " +
¥ B8 (Norfloxacin) . . i N +
38 13 B R (Doxycyclini, Hydrochloridi) - . . - - . + ¥ +
1 ¥ ( Tetracyclinum) + + + + + + + + + +
+ WK (Oxyretracyclinum) - - + + + + + + + +
W5 Wl 75 4 { Fuzrancilinum) - - - + + + + + + *
W8 ¥ ( Benzylpenceillinum) - - - - + + + + + +
.+ HE: - HE Notes: * + "pasitive, “ — "negative

2. SLHRRYL Fs W Fos R R EL AR RS ARIR A0 DM 8% 11, tRE IR Bt B 10 BE 5 L R
Wk B4R DA R L f, BRI AR BE AR IR, VR IR X B B — i, R IR R R 2R
G A, o] (RN, X 5(Davis) Ry LR FB — B9 .

3. MBS E T ECRAT R 8 T 2 BUR, At R B B S BUR Y, TIAR R AR SR i
BB, B BHA AW SR, AMBREFELK KEAR, N REER3 RILHK
BIRE, BIB9E, B ET IR RIA TR BT 8.
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A STUDY ON PATHOGENIC BACTERIA OF
GILL ROTE AND MOUTH ROTE DISEASE OF
MICROPTERUS SALMOIDES

Deng Guocheng Jiang Lan Xu Shuying Li Huanlin
{Pearl River Fishery Research Institute, Chinese Academy of Fishery Sciences, Guangzhou, 510380)

ABSTRACT Two strais of Cytophaga Fs5, F;5 were isolated from gill rote and mouth rote of
Microprerus salmoides . They are capable of infections and even causing death to the fish as
well as to other pond fishes through mult — infections in water. Physiological, biochemical and
plasmid — BNA électrophoresis observation showed that Fs and F;5 are same species and can be
assighed to Cwophaga columnares . )

KEYWORDS Micropterus salmoides, Gill rote, Mouth rote, Catophaga columnaris
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