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Abstract: Two strains of infectious bacteria and a GCRV-like virus were isolated from grass carp which
seemed to be infected by both virus and bacteria in Guangdong and Fujian provinces. CIK cells were
inoculated with tissue fluid filtrated from the diseased fish. GCRV-like virus particles and virus inclu-
sion body were observed in the cytoplasm of the infected cells under electron microscope. Artificial in-
fection experiments showed that healthy grass carp died after infected with both the bacteria strains and
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virus-infected cell culture supernatant. Bacteria morphology, characteristics, physiology and biochem-

istry assays were used to identify the isolated bacteria. The characteristics of the two strains isolated
were in accordance with those of Aeromonas hydrophila. PCR was performed to identify the bacteria.

Both 16S rRNA gene and gryB gene of the two strains possessed high similarity with those of A. hy-
drophila registered in GenBank. AerA and ahpA genes could be amplified in both strains which indi-
cated that both of them possessed strong pathogenicity. The two strains were therefore identified to be

virulent strains of A. hydrophila. The diseased grass carp analyzed was supposed to be mixed infected

by both A. hydrophila and virus.

Keywords: Grass carp, Hemorrhage virus, Aeromonas hydrophila, Mixed infection, 16s rRNA, gyrB,
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Table 1 Primers and reaction conditions for gene amplifications

GenBank
Gene Primer Sequence(5'-3") Ampigcl;tion conditions GenBank accession No.
ZCl1 WP3
165 rRNA H AGAGTITGATCCTGGETCAG 24°C 3 min; 94°C 30 s, S0°C 1 min, g5y 506 Eusis5777
RI1 AAGGAGGTGATCCAGCCGCA ~ 72°C90s,32 ; 72°C 10 min
oyt F2 ACAACTCCTACAAGGTCTCCG ssec. S ——
R2 TCAGCAGCAGGGTACGGATGT
P = & S ST
[ Do REANETCMANG T mess e
24 h
ATB Expression ID
32 E ( Bio-merieux ), 2 %%56}%
[3.4] 21 MESBESALEFHRERE
18 h , 10 ,
2% 5 PHILIPS CM10 7ZCl  WP3
3x10°  3x10°® 24h  100%
142 ZYEUR iR , 72h  100%
24 h , ) ) )
, 24 h , 2
RZC1 RWP3 ,
1.4.3 16S rRNA, gyrB, aerA #1 ahpA EE I 1E 5 , (
51308 15 53 47 , 2 3)
28°C , 4000 3ni 25 min 20 PRFEHBLES
Wizard genomic DNA purification kit 7 ,
(Promega ) , ,
DNA GenBank , 15 d
16S rRNA F1 R1; gyrB 30%
F2 R2; A(aerA) 23 WESLLEE
F3 R3; ahpA F4 R4 231 HEESHME: ZCl WP3
28°C 24 h ,
1.5 mm~3.0 mm, , , ,
PCR , , B
, T (Promega) ,2 ,
Vector NTI suite 9.0 (0.4~0.6) pmx(2.3~2.5) pm, ,
Blast , (D)
15 HIEBEYFWE 232 HHEAEERELFFME , ZC1
5d CIK , 2000 r/min WP3 25°C~28°C, 4°C
15 min, , , 40°C ; NaCl ;
s PHILIPS CM10 pH 5.5~10
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2
Table 2 Grass carp infected by intraperitoneal injection of bacteria
(CFU/mL)
Bacteria concentrations for injection
Strains Items Control
3x10° 3x107 3x10°
/ () 20/20 12/20 4/20 0
7ZC1 Number of infected fish died/ fish tested
Death rate (%) 100 60 20 0
/ () 20/20 13/20 5/20 0
WP3 Number of infected fish died/ fish tested
Death rate (%) 100 65 25 0
)
. . 20/20 11/20 3/20 0
RZC1 Number of infected fish died/ fish tested
Death rate (%) 100 55 15 0
/ €) 20/20 10/20 4/20 0
RWP3 Number of infected fish died/ fish tested
Death rate (%) 100 50 20 0

®3 EMHALRBREES

Table 3 Grass carp infected by bath exposure of bacteria

(CFU/mL)
Bacteria concentrations for injection
Strains Items Control
6x10° 6x107 6x10°
. / . (. ) 20/20 19/20 8/20 0
ZC1 Number of infected fish died/ fish tested
Death rate (%) 100 95 40 0
I )
. . . 20/20 18/20 7/20 0
WP3 Number of infected fish died/ fish tested
Death rate (%) 100 90 35 0
(NN )
. . . 20/20 19/20 9/20 0
RZC1 Number of infected fish died/ fish tested
Death rate (%) 100 95 45 0
/) 20120 18/20 6/20 0
RWP3 Number of infected fish died/ fish tested
Death rate (%) 100 90 30 0
V.P ; ;
0/129 ( 4 (
)3, ZCl  WP3 (Vibrionaceae)
(Aeromonas) (Aeromonas
8 g hydrophila)
E 5 233 HEHEHINK: 2 (
dum. ' ) ,
( )
( G )
1 (ZC1 ) (x11500) )
Fig. 1 Cell division of the bacteria strain ZC1 (x11500) .
234 ERERESFIIEIRESH: ZC1 WP3

, 16S IRNA
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Table 4 Physiology and biochemistry features of ZC1 and WP3

L ZC1 WP3 A. hydrophila . . ZCl1 WP3 A. hydrophila
Identified items Identified items
Glucose, acid + + + Oxidase + + +
Glucose, gas a4 A + . . d
Citrate, Simmons
o Mannitol 4
Ornithine decarboxylase
D-
. . + + + .
Arginine dihydrolase D-Arabitol
) + e d Myoinositol
Lysine decarboxylase

Sucrose 4 e 4 Adonitol
L- L-Arabinose 4 4 4 Salicin 4 4 4
Cellobiose 4 Esculin hydrolysis 4 4 4
Trehalose I . I V.P Voges-Proskauer o o I
Maltose 4 A 4 M.R Methyl red + + +
Rhamnose Indole production + A
0/129 Sensitivity Hemolysis B B B

RSN ; w_». ; “d”: ; “B»:B_
Note: “+”: Positive control; “~”: Negative control; “d”: Significant difference; “3”: Refers to[3-hly.

x5 RMHRERIAEIKEER

Table 5 Sensitivity of the two strains to antibacterial agents

(ng/ ) (mm) (ng/ ) (mm)
Antibacterial agents Content (pg/disc)  zC1 7C1 Antibacterial agents Content (pug/disc) zCc1  WP3
Oxacillin 1 0 Ciprofloxacin 5 36 36
Carbenicillin 100 0 0 Lomefloxacin 10 34 32
Ampicillinum 10 0 0 Norfloxacin 10 36 33
G Penicillin G 10 0 0 Baytril 5 36 32
Piperacillin 100 18 0 Ofloxacin 5 40 38
Amoxicillin 10 8 0 Enoxacin 10 28 34
Cefazolinum \riatricum 30 ’ 0 Fleroxacin 10 3 3
Cefoperazone 75 30 28 Nalidixic acid 30 32 38
Streptomycini 10 22 24 Midecamycin 15 22 0
Neomycin 10 24 22 Roxithromycin 15 21 17
Gentamicin 10 26 16 Amikacin 30 22 25
Tobramycin 10 20 20 Ceftriaxone 30 32 32
Spectinomycin 100 28 30 Erythromycin 15 20 21
Teracycline 30 22 24 Bacitracinum 0.04 0 0
Lincomycinum 2 12 0
B(gyrB) (aerA) 99.5%,
(ahpA) 99.7% 98.3% 99.3% 98.7%, E. coli 89.8% ZCl1 WP3
100% GenBank(Accession Nos gyrB 98.1%,
1) Blast ZC1 WP3 92.1%, E.coli
GenBank R 46.8% 44.7% 2
16S rRNA aerA ahpA , aerA

) ) © FEMERMEDARETEATIELS4IELEF http://journals. im. ac. cn
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93.0%, ahpA , 65 nm~70 nm
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Fig. 2 Amplification of aerA gene for the isolated bacteria 99.5%, ,
Note: M: DNA marker; 1~3: Strains of ZC1, WP3 and control strain.
98.7%,
16S rRNA gyrB gyrB gyrB DNA
GenBank s 16S rRNA
s 3 s
gyrB :
6,7,8
24 FEEBENE o gyr8
5d 98.1% ,
08 WP3
64 ZCl
1 Aeromonas hydrophila (DQ316982)
14 Aeromonas hydrophila (DQ519366)
Aeromonas punctata (EF064800)
1501
53 100 Aeromonas hydrophila (AF20860)
Aeromonas hydrophila (CP00462)
Aeromonas caviae (AMT710394)
40 100
| Aeromonas schubertii (AY987496)
54 Aeromonas jandaei (AJ868391)
Aeromonas allosaccharophila (F1238498)
Aeromonas salmonicida (F1238849)
Aeromonas sobria (AF417631)
Escherichia coli (MG1655)
—
0.01
3 IRIFAE gyrB EEFFIEEN RFFH LK
Fig. 3 Phylogenetic tree based on sequences of gyrB genes
GenBank R bootstrap

Notes: Numbers in parenthesis represented GenBank accession nos; Numbers at the branch points indicated the Bootstrap values.
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Fig. 4 Virus particles and virus inclusions in the cytoplasm of the infected cells

) (G

Note: Arrows indicated the virus inclusions (left) and virus particles (right).
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