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1

Fie. 1 White nodules n kidney of diseased snak ehead
B3 Bk

2.2 Fig. 3 Micrograph of mycelium

P4 S ST B

Fig. 4 Transmission electron micrograph of bacteria

Fiz 2 Growing on OM of fsh isohte

2.2.2

\ , 10—50 Bm(  3)

, , 0.2—0. 6Hm, 1.0—

BS o o U 2H 0 o 1 4 Y o8 Y vl B L ¢

Fig. 5 Transmission electron micrograph of bacteria in kidney

lesions, Bar =1pum
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100% ( 1) )
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7d , ,
s
Tab.1 Results of experinental infections of snakehead with iso lte
Bacteria d ensity Dose No. and tine of fsh deat ( d) No of fih  Mortaliy
Group Num ber
(cfu / mL) (mL) 3456 7 8 9 1011 121314151617 18 dead (%)
1 10 1.16 x 10° 0.5 11013 13000000000 10 100
2 10 1. 16 x 108 1.0 00000O0O0OT1202300 11 10 100
3 10 2.71 % 106 20 00000101 120221200 10 100
4 10 2.71 x10° 20 00 0000O0O0O0O0233 110 10 100
5 10 0.5 000 000O0O0O0O0O0O0O0O0O0O00 0 0
6 10 1.0 00 0000O0O0O0O0O0O0O0O0O00O0 0 0
7 10 0 00 0000O0O0O0O0O0O0O0O0O00O0 0 0
8 10 0 000 000O0O0O0O0O0O0O0O0O0O00 0 0
* 20min  Imewsed 20m in
2.4 , 45C 40%o 50C
( 8 h
s , s (N. seri
olea)
> >
2
Tab. 2 Physio bg ical and biokg ical chamcteritics of sokhteW 060622 fran siak ehead and refren ce strains ofN ocard in
N. asteroides N. farcinia N. salbm onicida N. seriolae Fish isolate
ATCC 19247 ATCC3318 JcM 4826" Jav 3360" W 060622
C atalase + + + + +
Oxidase - - - - -
Urea + + + - -
N itrate + + + + +
Decan positon of
Aesailin + + + + +
Gelatin - - - - -
E lastin - - - - -
Starch - - - - -
Casein - - - - -

Adenine
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N. asterod es N. farcnia N. salmonicida N. serolae Fish isolate
ATCC 19247" ATCC3318 JcM 4826" Jav 3360° W 060622
Xan thne - - - - -
H ypoxanth ne - - - - -
Tyrosine - - + - -
Growth on w0k catbon sources
M anniol - - + - -
Arabinose - + - - _
Sorb itol - - + - -
Citrate + - + + +
45C Grow th at 45C - + - - -
50C 8h Culure 8h at 50C + + + - —
40%0 NaCl Culure n 40060 N 1 + + + - -
I Note “ + ” positive “ — ” negative
2.5 16S RNA
P11 P2 16S RNA , ,
1430 s GenBank
EF 192033 GenBank 16S 1RNA
s s Nocardia seriolea
, Nocardia seriolea oM 3360' (Z36925) 16S RNA
JCM 3360 ( Z36925) 168 RNA 99. % , ,
99. Y%, ,
(N ocard ia seriolea) (Nocardia sp. ) ,
3 (Nocard iaceae), ,
(Coryne- ,
bacterium sp.) L (M ycobacteriam sp-) ,
L (Nocardia sp.) el (P asteurella [ 1], H -
sp-) i (A eranonas sp.) e
(Rickettsia-lke organism)[4J ,
[2] [3]
[4] ’ ’
[12]
’ [1011] [ B3]
W 060622 )

[1416]

2
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RESEARCH ON THE NOCARDIOSIS AND PATHOGEN N REARED SNAKEHEAD,
OPH IOCEPHALUS ARGUS CANTOR

WANG Guod ang' >, XU Y4+Jun', JN Shan', ZHU Jng-Ln' and ZHU W en-Yuan
(1 TheK ey Laboratory o App liad technobogy of M arine Biolegy, M mistry of E ducation, F aculty of Lie-S cience and B w-T edinology, N ingbo Unwersiy,
N mngbo 31521t 2 TheM edwal Scdhool Ningbo Unwesity, N ingbo 315211)

Abstract Epizootics ofnocard bsis n reared snakehead Ophioc@halus argus Cantor occurred n the north part of Zhejang
Provincg China n recent years It isa chronic system atc d sease which bring sn ificant loss n aquiculiure And an ep+
zootic disease of snakehead ciltured n brackish ponds was mvestigated by our woikgroup n Xiaoshan n Zhejiang Pow
ince Chng fran June to July 2006 The cun ulatvem ortality w ithin 30d w as 3%% ( 180000 out of 500000) and the mor-
talitywas as high as 100% . The clinical sins pathogenicm orphology, virulence b bchen ical chamcterizat bny ultrapathol
ogy and 165 RNA gene were obsewed and analyzed This is the first study on Nocardia sp —infected snakehead n aqua-
culure We tiy tomake it he reference of prevention and aire on nocadiosis n snakehead and also provie new contents
about diseases in snakehead

The diseased {sh were 18 months oldw ith indwv dual length fran 30 to 35 an, body w eight frum 250 10 400 g M ulii-
ple worywhite nodules 1—5mm n d Bmeter were scattered on several nternal ogans especially the lver spleen and
k dney Gran—positve rods ofien seen as branched fiagm ented filan ents w ere detected in Gram—staned sn ears of scrap-
ings of the organ lesbns Bacterh were solated from the liver and kidney of diseased fish and numbered W 060622 Ex-
permentally nduced nocardiosis n snakeheads challenged wih the bacteriun isolated fran a natural outbreak produced
the same pathologial changes as observed n naturally nfected fish In addition he bacterum was re-iso hted n pure cul
ture fran challenged an mals only These obsewatbns confim the bacterum as the aetiological agent of th & disease n cut
tured snakeheads

The morphology of isolated bacteria frum Tryptic soy agar (TSA) andOgavasmedim (OM) were bead-like or long
slender filanentous wds both under m icroscope and electron m icroscope Baiches of bactera were found in kidney tissue
and cells whereas no vius and other prokaryotes w ere found under electron micwswpe B bchem ical characterzaton con-
tans enzym e production decon position growth on sole carbon sources were tested and draw sin ilarities to/V ocardia. A+
most camplete sequence of the 16S RNA gene of the oanisn was sequenced to be 1430 bp ( GenBank A ccession N a
EF192033) and compared w ith the correlatve sequences in G enbank database Itwas found to be highly s ilarw ith hat
of the type strain ofN ocardia seriolae JCM 3360' ( Z36925) and the sm ilarity reached 99 %% . Based on the results of the
experimental mowpho bgical feature physbbgical b blogical properties and 16S RNA sequence the pahogenic organisn
W 060622 was ientified asN ocardia seriole

In the experm ental nfection we found hat healthy snak éhead could be nfected by ntraperitoneal ( IP) njecton n-
tragastric ( I5) mnfecton and also by mm ersion challenge Th & ndicated that the bacterim colonizes n the fish viamani-
fol routes such as injured skin gill or digestve tract Lots of nodulesw ere found on the liver spleen and especnlly k i+
ney of challenged fish wh ch probably reflected that the pathogen multiplying related to b bod ciran htion

Ep dem iology and environmental conditions show ed the outhreak m ght associate with depressed gem plasn resource
by mbreed ng water contan nated and unpasteurized diets The high density at whidh fish w ere reared and eutrophication
water acted as extemal stressorsm ight decrease the fish's resistance to bacterial nfectbn These obsewatins suggested an
opportun istic wle of N ocardia n mnfected snak éheads

Because of the great ham of this d seasg no effectual approaches were found n early diagnosis and preventon and

cure So the pathology mmunology, detection and m edication of nocardbss n snakehead warrants firther nvestgation

K ey words Snakehead Nocad bsis Experinental nfection 16S RNA; Nocardia seriolae



