12 6
2005 11

Journal of Fishery Sciences of China

Vol. 12 No.6
November 2005

M, E IR
( , 266003)
: Fryer
« ( )» , PCR
ELISA s )
1 5941 tA :1005- 8737- (2005) 06— 0807- 11
(rickettsia)
, RNA  DNA , ,
( Pisciricketisia salmonis)
[1]
20 ,
1
( Oncorhynchus gorbuscha) ( Oncor hynchus
kisutch ) (- Oncor kynchus 1939 " 1975 | Ozel Schwanz Pfitzen
tshawytscha)[z], ert!? ( Oncorhynchus mykiss)
( Salmo salar)'? (Egtved virus) ., RTG-2 (
(Epinephelus melanostigma) [4] )
( Oreochromis nilotica) ol , ,
90% '°!
(Rickettsia— like organisms, RLOs) , 1989 , Fryer
, ( Crassostrea viginica) [14] —CHSE-214
a arenaria tilus
( My ia)l” ( Myuil .
edulis)[s] ( Tridacna glgas)[g] , 1992
( Chlamys farreri) L1l ( Grassostrea ariaken-
sis) (11
, 1992
:2004- 07- 02; :2004- 12- 20.
(863) (2001A A628020) ; (Y2001D10);

(1980-), >
. Email: wangmin30@ hotmail. com

. E mail: Ixting@ 163. com



808 12

1311995 L15] ( Pagrosomus
major)

2000 ,Chen ' )

1
Tah 1 Rickettsia and rickettsia-like organisms observed in and/ or isolated from fish

/ /
Species Geographical Region Year Salt/ Fresh Water Isolated/ Observed
¥ Terrodon f ahaka 1939 tel
1992 L16]
Oncorhynchus shaw ytscha
1993 (Ozel and
Schw anz Pfitzner)
O ncor hynchus mykiss 1995 i
1996 th
1990 L8]
Oncor hynchus kisutch 1995 L
1992 2
1997 Lol
Salmo salar 1997 120]
1998 [21]
Nilotica 1994 (22
Oreochromis nilotica 1994 151
1996 (]
Dicentrarchus labrax 1999 (23]
1999 [24]
2000 14
Epinep helus melanostigma
Pagrosomus major 1995 [15]
Panaque suttoni 1995 (23]
Fryer !
P y
5
(Rickettsiales) 3 , ,
( Rickettsiaceae) ( Bar , LE-89
tonellaceae) ( Anaplasmataceae)
, PCR 16S
, DNA(rDNA),
21 Fryee JL M
1997 ,Fryer ! ( Erlichiae Rickettsia)
LE=89( ATCC VR1361) ( Neoricettsia) (1
( , ( Ehrlichia)
1), ( Rickettsia) 80% ;
(Rickettsiaceae) (  2) ( Coxiella) ( Wol-

bachia) 86%~ 88%
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IR 5K Ehrlichia equi
A REHF UG B Anapiasma marginale
RIZSLTiAR Ehrlichia canis
Cowdria ruminantium
‘,— SRR LTIk Ehrlichia risticil

SR L TEIR AR Rickettsia rickettsii
A AT Brucella abortus
—i:E ILIER Ak Bartonella quintana
Afipia clevelandensis
— LIS RRTEHTE Francisella tularensis
—¥EER 1k Wolbachia persica
S FLIRECAR Piscirickettsia salmonis

¥t F AT E Legionella pneumophiia
BB Coxiella bumetii

KT ¥ Escherichia coli

ERBEATEY Pseudomonas aeruginosa
YWIRK F4A Chlamydia trachomatis

Bacillus subtillis ¥hRLF B8

2% divergence
| I

] (]
: Jukes  Cantor s s 16S rDN A
1313

Fig. 1 Phylogenetic relationships of Pisciricketisia salmonis, selected rickettsiae and bacteria'
Note: Evolutbnary distances were calculated by the method of Jukes and Cantor. After eliminating regions of ambiguity and uncertan he-

mology, 1 313 positions of the 16S rDNA gene were compared.

2
Tab 2 Taxon of Order Rickettsiales

Family T ribus Genus Representative species

Rickettsia

. . Rochalimeae
Rickettsieae

Coxiella

Ehrlichia

Cow dri
Ehrlichieae o ana

( Rickettsiaceae) Neorickettsia

Wolbachia
Symbiotes
Wolbachieae Blattabacterium

Rickettsiella

Bartonella
Bartonellaceae Gahamella

Anaplasma
Paranaplasma
Aegyptianell

Anaplasmataceae cayplianeiia

H aemobartonella

Eperythrozoon
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(ITS) 238 2.2 ( )y 12
DNA, 16S rRNA
tRNA , ITS (24« ( )»
311bp, ( (Bacteria) ,
95.3%~ 99. 7% ) ITS ( Proteobacteria) , ( Gamma
) rRNA protecbacteria) , Thiotrichale —
(Piscirickettsiacaea) (  3)
23S rDNA , , NCBI
1900 bp, 97.9%~ 99.8% 5 ( Alphaproteobacteria)
3, ( Rickettsia) ( Ehrlichia),
—ITS 99. 1% ~ 99. 7%, ( Gammapro-
DN A 97. 6% ~ 98. 5% teobacteria) ( Francisella)
( Legionella) ( Coxiella)
(1
3
Tab 3 Taxonomic position of Piscirickettsia
Class Order Family Genus
Rickettsia
Alphaproteobacteria Rickettsiae Rickettsiaceae Ehrlichia
Piscirickettsia
( ) Francisella
Gammaproteobacteria Thiotrichales Piscirickettsiacaea Legionella
Coxiella
3 , 23StRNA 430 1999 |,
Kuzyk  ( ) LE-89
NCBI EMBI alr ChaPs ospA BAX tnpA
—062 DNA RadA ,
7 ,
, 16S/23S rRNA
LE89 EM-90 Marshall Heath %
NOR92 IAFDn7 IAFDn28 IAFDn39 C3 R8
16S rRNA 23S rRNA , 1999  Kuzyk ( )
1999 , Mauel** LE-89 168 BAX ospA tnpA DNA
rRNA 23S rRNA , , 2003
1999
Casanova ( ) LE-89  16S
rRNA 23S rRNA tRNA-Tle tRNA- ,
Ala Casanova 16S s
rRNA Mauel 103
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s o 30%
5%, 37
4.1 95% ,
41.1 ( Salmonid Rick- )
ettsial Septicaemia, SRS) ) )
SRSt 428 , Chern  Chao!
SRS, (EPC)
(25291 1).2) (Tilapia ovary cell lines, T O2)
( Piscirickettsialike organisms,
, PLOs),
, 15 C
, , 30 C
, ; (Cytopathic effe¢, CPE), 10°~ 10
, , TCIDso* mI,” '
0.5~ 2 cm, .
, PLOs
, [ 5] : , ’
; Mauel ¥
, ; PCR
) ; PCR R ; Lan-
nan Y
; (25% ) PLOs
, Gaggero Ll ;
0.2~ 0.8 Hm( 4.1.3 1996
0.5~ 1.5 Hm), ,Comps %
, PLOs 20% ,
4.1.2 1992 1999 , Athanassopoulou 3 ,
, 6 ( Dicentrarchus labrax ) PLOs s

1) Chen M F, Apperson] A, Gunther T, et al. Isolation and partial characterzation of a rickettsia associated with largescale mortality of culured
white seabass ( Atractoscion nobilis) i California [A]. Proceedings of the AFS/ Fish Health Section Annual Meeting and W estem Fih Disease Work-
shop, T win Falls, Idaho, June 9- 11, 1999 (Abstract) .

2) Cusack R, Groman D, Jones S. T he first reported rickettsial infections of Atlantic salmon in eastern North Americal A]. Proceedings of the Euro-
pean Association of Fish Pathobgists VIIIth International Conference on Diseases of Fish and Shellfish, Edinburgh, Scotland, Septemmber 14— 19,
1997( Abstract) .

3) Athanassopoulou F, Sabatakou O, Groman D, et al. Fist incidence of rickettsialike infections in cultured seabass ( Dicentrarchus labrax 1.) in
Greece| A]. Proceedings of the Ninth International Conference, European Association of Fsh Pathologist, Rhodes, Greece, September 19— 14, 1999
(Poster, Abstract) .
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, L7 PLOs
80% 4.1.5 1995 [15]

?

( Pagrosomus mgor Rick

1999 , Chen PLOs , ettsialike organism, PMRLO)
9~ 12 em , ,
(IFAT) , ,
: IFAT
PLOS | L
S
PLOs 4.2
41.4 2000 , Chen
[4] s
PLO
’ ) (Coxtella burnetii) ,
PLOSs; PLOs ’ ’
Chen ' ,
100 U1 L 14d ,
PLOs Garces [33]
CHSE-214 CPE, 4 ,
d CHSE-214
PLOs PLOs ( Fathead Cvitanich 2% 7

minnow cell lines, FHM),
(Bluegill fry-2 cell lines, BE-2),
(Flounder gill cell lines, FG) , 10.5 C,
(Tilapia ovary cell lines, TO?2)

PLOs
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2003 |, Larenas L16]

’ 5
5.1
[
4, CHSE-214
; R 17 C, 7~ 12 d
s (CPE) 80%
4 PLOs

Tah 4 Susceptible fish cell lines for detecting P. salmonis and PLOs

/C
Host Rickettsia Cell lines Optimum culture temperature

2,17 (Chinook salmon embryo cell lines, CHSE-214)

Sal P. salmonis 15- 18

amon ( Rainbow trout gonad cell line, RT G-2)
( Bluegill fry 2, BE-2)
(Chinook salmon embryo cell lines, CHSE-214)
[5]
T alipia PLOs (Epithelioma papulosum cyprini cell lines, EPC) 15- 20
(Tilapia ovary cell lines, TO,)

(23] (Chinook salmon embryo cell lines, CHSE-214)

SPSL ’ 15— 2

Sea bass WSPSLO -2

(White Seabass kidney cell lines, WSBK)
. PLO 15- 22
Grouper ° (Chinook salmon embryo cell lines, CHSE-214) -
52 5.3 PR
PCR
, PCR PCR
) ) PCR
23S tRNA ITS( )
Bouin Davidson’ s (2t
, §

»
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35
PCR 133 RTS1 RTS2 RTS4
23S tfRNA ) :
1: PS2S(223F) 5—CTA-GGA GAT-GAG-CCG-
GCG-TTG3
16S rRNA 23S rRNA
2: PS2AS(690R) 5~ GCT-A CA- CCT- GAA- s
ATT-CCA-CTT-3
M auel*” PCR 2
DNA . ITS  PCR
1: EubA 5~ AAG GAG-ATG-AT G-CAN-CCR- RTSERTS2 RTSERTS4 0
CAT : LES9 ITS (
" RTS4 5 18 23S rRNA
2: EubB 5—AGA-GTT-TGA-T CM-TG G- CT C- S PR,
AG-3

1: PS2S(223F) 5-CTAGGA-GAT-GAG-CCG

GCGTTG3
2: PS2AS(690R) 5~ GCT-A CA- CCT- GAA-

ATT-CCA-CTT-3

PCR PCR
PCR
50 TCIDsp* mL™ ' ,
PCR 60 TCIDso
mL ™!

1998 , Marshall 27
165~ 23S rDNA  ITS

1: 5-TGATTTTATTGTTTAGT GAGAAT-

GA-39; F223
2: 59AAATAACCCTAAATTAATCAAGGA-
39; R-266
4: 59ATGCACTTAT TCACTT GAT CAT A-39;
R-459
, 1 4
PCR 1 2
, 20 UL
10~ 100
1 PCR
2000 , Heath PCR

( competitive PCR assay)
(DGGE, denaturing gradient gel electrophoresis)
( CDGE, constant denaturant gel
electrophoresis)
PCR

DNA DNA-95. 9%

Fig. 2 Map of prokaryotic ribosomal operon and positions
of primer pars RTSFRTS2 and RTSERTS4 for
ampliication by PCR of the P. salmonis 1T 26

Note: The map is drawn to scale for the ITS section based on
the P. salmonis LI 89 ITS sequence (the fird 18 nucleotides at the
59 end of primer RT S4 are located at the beginning of the 23S
rRNA gene). The rRNA genes are drawn to a different scale, and
the lengths are based on the lengths of these genes in the E. coli

rRNA operon.
, PCR 1~ 10
1/100,
PCR
PCR ,
5.4
1989 , Kenneth *7 16S rRNA
, cDNA,
P32
8 ng RNA,
RNA
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5.5 (ELISA) (field trial) ,
2001 , Jamett [38]
2 2 2
Western Blot G 6 Kuzyk '*] 4
—7G4 2C1 6E2 8FS5 7ES 8B4, , 51kD
ELISA 54kD 60kD 65 kD, 16 kD
CHSE-214  11kD 2001 , Kuzyk '*
2
17kD OspA,
’ B OSpA
4°7C 6 , 59%,
RPS 35%
Microtek
[26] [39]
: (SRS)
(IFAT)
(FITC) RPS 100% 92%  85%,
: IgG N2% 8%  82%.,
2 2 .
’ 2 2
2
o
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Research progress of piscirickettsia

LIN Xiae-ting, WANG Min
( Division of Life Science and T echnology, Ocean University of China, Qingdao 266003, China)

Abstract: Rickettsia is one of the most significant pathogens in aquaculture of the world, and will cause high

mortality (sometimes above 90% ) and serious loss. Piscirickettsia salmonis is the first rickettsia which was

confirmed as the pathogen of fish. Nowadays, Piscirickettsiosis and Piscirickettsiosis-like syndromes have

been detected in about 20 countries and areas. In this review, the important characteristics of the Piscirick-

ettsiosis including the emergence, taxonomic position, transmission, diagnosis, and current approaches for

prevention and treatment have been discussed.
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