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FERERERESERNERETMNTESE

TEA? RAET BAEY TRX #%
(1. P EK=REEDFG BEIR KA 0 Al FRIR K Ml AR o Y5 A S S0 s VI8 T8 214081)
Q. EEAR AT 2ERBE 195 o8 214081)
(3. L RSK SEaERE 1 201306)

B E: (8] B85 anEmMTRagraamERnR., [7%]) KRBT
FanF A FF ik, SAIRILFF RS IEL 5B BB YZ-1 HATRA AN FE. 2 TAY
FRGHRIE W R AR, (452 ZH 4k 16S rRNA A B (F7) K& 1 446 bp, GenBank A% %
# 1X164202) 5 H€ K s AL ILH 16S rRNA KB —B0H A 99%100% 17, #M# L F #IH L%
B PR A F s A R H A &2 2AY (deromonas salmonicida subsp. salmonicida). AL & & FKFFH
AR, BHGRIELERE T AFkTeskF. A, B 2 23 Mand E AR AT
KFE. WHE. ANEEL. KBELF I HRAZFPESRR, HEEG. BEE. AXE
. ARRE. FHEEEF 10 RALAY, (4] FIRLERIELTIRFTRMLTHRERA
FEE A RO A bk DA,

KBEIR: 5+ A 4R (Carassius auratus gibelio), 7 # A, 2 I 7 & LA (Aeromonas salmonicida subsp.
salmonicida), 16S rRNA B, #&0XIE

Identification of Aeromonas salmonicida subsp. salmonicida
isolated from Carassius auratus gibelio
WANG Ya-Bing'? LIANG Li-Guo'~ GAO Jin-Wei'® XI Bing-Wen' XIE Jun""
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Abstract: [Objective] A continuous high mortality of Carassius auratus gibelio occurred in a farm of
Yangzhou area in Jiangsu Province. [Methods| A purely cultured strain (YZ-1) isolated from liver of
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sick Carassius auratus gibelio, and its main morphological physiological and biochemical
characteristics were examined. [Results] For further confirmation on molecular level, 16S rRNA gene
was sequenced; and the accession number in GenBank is JX164202 in length of 1 446 bp. Sequences
analysis on the 16S rRNA gene shows that it is very similar to other Aeromonas salmonicida, and their
nucleotide homology was between 99% to 100%. Its phylogenetic tree showed that the pathogen
isolated from the diseased C. auratus gibelio was identified as Aeromonas salmonicida subsp.
salmonicida isolate. The challenge test using YZ-1 displayed that the prevalence of symptoms and
spontaneous onset symptoms were the same. The antibiotic sensitivity using 44 antimicrobial agents
showed that the isolate was sensitive to 23 agents, including cefuroxime, cotrimoxazole, enrofloxacin,
and cephradine; sensitive slightly to 11 agents, including amikacin, tetracycline, norfloxacin,
spectinomycin, and cefradine; and resistant to 10 agents, including peillin G, streptomycin, gentamicin,
florfenicol, and vancomycin. [Conclusion] The death of Carassius auratus gibelio is caused by
Aeromonas salmonicida subsp. salmonicida.

Keywords: Carassius auratus gibelio, Aeromonas salmonicida subsp. salmonicida, 16S rRNA gene,
Drug sensitivity test

SR IR E W R RIRK R A
—o FEHRMARKN, REELECEEEZ AT
TR FRa M (EEAE SR, fE S B R SR
T HGE L R ERAE 70%LL F, HAET-Fmik 80%2,
X TR PERR RIS IRGE , e 5 UL T Hopge 2
X S R i R A R AT 5, S A
FI ST MRS BB . F AR A e
T ARBOR P43 B B HAT SR BOR M AN L TR
PRI E S AR R R X 2 —, BfE SR
FE A B 3G I AN ALK AL 45 20 F2 B 3 = it A T
— O, SECT SR AR  E ke e T

2014 4F 3 A VLA M i =58 10 S5 3 AR
FRICT:, FRRFI N . et fEihs ., i

MISMEE | N2 PR PR

1 MRS 7%
1.1 EERFIRINE

TSA EFENE . BIRRG . 4840, b
FRE YA A BRA R ; DNA $2BGA0 &, £ T4
W) TR A BRA R R RESOHL. PCRAY,
5 €] Eppendorf /3 F] .
1.2 HEIERAEK

WAL 5 B AR B TG TR AR VR T SO B S IDE I
R TSA SRS FRIE, 28 °C K537 24 h JF L,
PRIBOATEIE A — S AT LE TSA ARG IR Sk4lifl
B ESPAFIALEVE , PR AL 4 BREAET TSA &1

SRAEER Stk AR TN, BRERIH, EoMiE T
i N FESE AN BB S5 AT DICIRIT 2L, ANl fa A ke 6k
MG T W T, W A TR A
JHRER L DA B PR, ek A e P S5 ) o3
BIASEE , DR P 23 B B R A K
MR, SMREFEE, FE R P MEE A
fiek: <, PR R R A IV (A eromonas salmonicida subsp.
salmonicida). 5577 R BT A LS B (1 AR 2
5T E N AMEEAT HE . ASWESE B 7EXT 53 B8 H R
TR ) 27 e S P PR A S A ) £ B AR AR |

T FEREE DL R 25 e AT 5, DA Y

meH, idh YZ-1,
1.3 ATREERE

Ky BRI TvE YZ-1 B T s = mm i,
28 °C 15535 24 h )i, il 2x10° . 2x107,2x10°,2x10°
2x10" CFU/ML MR 85 1 RN 5=
HARM(ART 100+5 Q)WL H41 10 RB(E kI
57 0.5 mL/8); XFHRATES 0.5 mL LR EFRA .
PR PIR B s AR TOKIGA B, R KK —Ik
(kN 1/3), . A HRR—K, WEIFd
SRR RACT GO, FET- R M IR 1.2 5k
HEATHTR B 0 15 o I R KR 4EHRFTE 10-13 °C,
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1.4 HHEE
141 SEEBEWFHET: HEE YZ-1 5351280
FLToh 40 B S (A A R ) ol e I, A T (A
TSR AVERAIH L Bk S04 | fEIRER =<
AERRIR MG . wag ], 2% (W ILA
WARGYEETFM) O (ARKRAG AT ) 1
509 MUUETT RO BRIMRHETT 2R 40 0 A8 AR AL R
M
1.42 16S rRNA EEFEFINEMNRZLEFES
M BEHERE YZ-1 T 28 °C izki 73k 155 24 h
J5, 12000 r/min 5.0 1 min WCEERA, i IR0 5L
[AIZH DNA $# BGOSR IR 24H DNA, 128 PCR
FEAR, —20 °C (RAT77%5 H o

i B AR R A 7 X4 B B EAT 168
rRNA JEFEY . B3 pl P75 Goldview 44
U 1%3E R R EERE Rk, FUKES B A
B RAR R G0, FAMRIELE R, PCR 1 =442
Az T A TAR (16 ) e A FRA BT IR 1IN E

PR YZ-1 19 16S rRNA 54 F%1 5 GenBank
o E R R 34T BLAST 204, fiH] ClustalX
2.0 B 45 M GenBank B4 e 3R 15 AR PR
(R P88 T 2 e SN VL BCHES Y, 2 56 ] MEGA
5.1 #4R AR 423 (Neighbor-Joining , NN E R 57
HEAER, it Bootstrap (1 000 YK 52)KEE
1.5 UL

iR Kirby-Bauer (K-B)YJC R T, W

WO E A 1x107 CFU/mML, 7EJCH 4F F Ef 744,
LA P BT AR R/ IMYE o SR S T 25 i 2 5 hRE

2 HBRY545%
2.1 AT RRiKLG

fa e S B AREIAE N TR B ks, ARl
RIS IR AR — BB oL, BARILEE 1.
RE ARERI T TR 5, 2B8BEES
FIF R B TR — 3K, WREE R 2x10* CFU/mL AR
USUTER 14 d RN, XTHRAIEE 14 d PIEHR
FET
2.2 A AL

ARG R R, AR RE YZ-1 BRI
FHAIANE . Z22005 . HEEBE. HHEsps. mom. kil
WEL OEDWE. MRRPRE. OB, ENE. g, K
MBS ANR A AR PR R, nT A S50
AR L BAE R ;. TR EA S W™
A= BEFEN ERMR . MuEhRash . BERRshh:
Ko JBARERANN, BRI 2,
2.3 16S rRNA EFE FFINE K& 5 #r

BRR YZ-1 BT 59 16S rRNA LK FE S
1 446 bp, GenBank "5 I1X164202, Ktk
YZ-1 1y 16S rRNA K ¥4k NCBI () BLAST
KRR GEMHATIP IR R, S5RHE S5
T )& (Aderomonas) 4 4 i) 16S rRNA FE[H 5 51 5 Ky
—3Z, FERTER AR B 4 BT A D, IRk

R1 BEk YZ-1 MEER SRR RERK G

Table 1 Pathogenic test in Carassius auratus gibelio with isolate strain YZ-1

BRI o Ttk
gL PR R 0Ky %T‘I_%E}:
Dosage Death numbers Mortality
Group (CFU/mL) Numbers (%)
1d 2d 3d 4d 5d
Injection groups 2x10° 10 3 4 3 0 0 100
2x10’ 10 1 2 4 3 0 100
2x10° 10 0 0 1 2 0 30
2x10° 10 0 0 0 1 0 10
2x10* 10 0 0 0 0 0 0
Control group Sterile broth 10 0 0 0 0 0 0
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F2 DEEREEIRE LMY
Table 2 Physiological and biochemical characteristics of the isolate
e Strain ; ik Strain
Characteristics YZ-1  A.s* Characteristics YZ-1 A s*
Hi%iHE Glucose + + FEERER Acetate + /
FLBE Lactose - = A1 fR %L Tartrate - -
%K% Maltose + + DNA + +
H#&#E Mannitol + + i FEVRER Mucate = /
H#E¥EF Mannose = i KINEZ Phenylalanine = =
HERE Sucrose + 4+ i ik Trehalose 4 /
FIRLAFH% Arabinose - + FiAFI% Raffinose + -
PRI Arabitol - - SBE Fructose + /
AW Xylose = — i 2 W Melibiose 4 /
AMEEE Xylitol - / L1 44 Cellobiose + /
2B Galactose + 4+ i BEHLT Ketole = /
A=W Melezitose - / I iM% Glucosamine + /
1134 Sorbiose = = 5 &R Omithine decarboxylase 4 /
L1Z4H# Sorbose - / E AR BLREE Lysine decarboxylase + +
TFEE Dulcitol = - KA IRIARES Arginine decarboxylase 4 /
JREERE Erythritol - - i FERIRPUKf#EE Arginine dihydrolase + +
A Amygdatin — / I ifbs H.S - -
FZEH L-Rhamnose - - Z B Acetamide + /
HikE Oextrin + / E HARERIA L Nitrate reduction + +
JEH) Starch + / filERER ;=< Nitrate gas production - /
JILEE Inositol - - i OF F /
4% 7£85 Adonitol — = | UfEMEK GrowthatKCN P
Kz Salicin = / HZEREr=S. Glucose, gas production = =
JKZ Urea + / E a-F 5E-D #ZAG i a-Methyl-D-glucoside - -
ARy Esculin 4 / 2R LR Gluconate = /
ONPG + + i MiEhmaEh Citrate + =
P —3RfR Malonate + / I zglE Motility = =

TE: =2 0-10%FHYE; +: 90%—100%FHE; F: AR /2 WOCGRHTILH; *: kA (ARKRARGEMESTH ) (ATCC 45 : 33658).
Note: —: 0—10% positive; +: 90%—100% positive; F: Fermentation; /: No record; *: From Bergey’s Manual of Systematic Bacteriology
(ATCC number: 33658).
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HENTH—EEAE 99%-100%. MrHHEE 17 Hhdl
1 16S rRNA JEHFHI AT RGEK T #o0HT, 4
R RS AR B A CE RS . TX860591)
BA—3, RGERKFWME 1 PR, LA
FRAEALREELL B 16S rRNA L FHIHT2s58%, H
SE 53 B TR ORI T s ) A% B T R B T e
(Aeromonas salmonicida subsp. salmonicida).
2.4 FELIEER

R YZ-1 X 44 R ZE25 W) O BURME AT -
XF SR | SRR S FRIRAR . SkIEAflnE . Sk
FLhAN . SKAEEEDY | SZOTHAI] . FRERR . KIRER
. @AM, BPVRE, whER. AERDE.
LWEE . arb R BisE . BERT . ki
WERG . DRPLVAR, BEER . klfZ . ZHER B,
SREER 23 FIPUERBUR: WEHRR G RN

TR AMRPIAR, HEER . FIBER. KRER.
TR, RARE . ThER. LIRS R
10 FAE R 2y, HibERR G, RVEER . &
BEARTERE R 5 3 PO R . FARSE R 3,
3 it

RS PR TR (Aeromonas  salmonicida) M/ R
MR (Aderomonas) B % FBAVEIGAT 1 , 1l 5 20k 6
028 R AR T e B 9 e L AR TG 6 T A (4.
salmonicida subsp. achromogenes) . s WV F (4.
salmonicida subsp. salmonicida). 7 HZASEETF(A.
salmonicida subsp. masoucida) . ¥ K I Fi (4.
salmonicida subsp. smithia) FIl 7 £ B W Fp (4.
salmonicida subsp. pectinolytica) 5 MR FiE<,
MRS — MR EORE, TS IR,
e S N 91 2 B A R 1) 3 A o (RS AR

84 Aeromonas salmonicida (JN106432)

84

83 Aeromonas sp. (JX110711)

Aeromonas salmonicida subsp. masoucida (NR_113635)

54 Aeromonas salmonicida (JN106436)

25
Aeromonas salmonicida (F1936134)

Aeromonas sp. (JX899603)
Aeromonas sp. (JX899584)

97|

32

Aeromonas sp. (HQ600987)

Aeromonas hydrophila subsp. hydrophila (AB680357)

Aeromonas salmonicida (HQ259697)
91 Aeromonas sp. (KF441636)

| Aeromonas salmonicida subsp. salmonicida (1X860591)

YZ-1 (JX164202)

Aeromonas salmonicida subsp. salmonicida (AB680308)

"Aeromonas salmonicida (KC254650)

Aeromonas salmonicida subsp. salmonicida (AB027541)

63 |Aeromonas hydrophila (AB034761)

66 |

0.000 2

Aeromonas hydrophila (JF713703)

Bl1 4EHE YZ-116S rRNA EF 5% Gt b
Figure 1 Phylogenetic tree based on 16S rRNA gene sequence of the isolate YZ-1
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#3 NEENK YZ-1 WARIRKER

Table 3 Results of drug sensitive test on the isolate YZ-1

24 Ak WEE e L s AOER  AEE g
Antibiotics D?:é /Zﬁggnt D(ﬁﬁit)er Sensitivity i Antibiotics Dl(tg /Zﬁrclte';m D(lrziln;t)er Sensitivity
HHEG 10 7 R RiEDE 5 23 S
Penicillin G . Enrofloxacin
NI 10 15 IO Vik 30 25 S
Ampicillin ' Doxycycline
%ﬁ%ﬁi‘é% 100 7 R %I&%’y@féy 30 27 S
Carbenicillin ' Nalidixic acid
IR TGAA 1 12 R ZBEiERER 30 7 R
Oxacillin i Acetylspiramycin
Sk 30 27 S RN EEZ= 100 17 1
Cefuroxime i Spectinomycin
Sk Atk 30 26 S ke 30 15 I
Cefazolin i Cefradine
KA AbIE 30 25 S kiERE 30 25 S
Ceftazidime Minocycline
SL 7 30 28 S i e 30 33 S
Ceftriaxone Aztreonam
FAE 5 18 I L EBBTE 30 30 S
Rifampicin ! Fleroxacin
e S 10 13 R v SKAERER 75 25 S
Streptomycin i Cefoperazone
KIREZR 30 10 R ; RS 15 21 S
kanamycin i Clarithromycin
KA 2 30 19 I D LEERDE 5 27 S
Amikacin i Levofloxacin
RREE 10 14 R b SR 30 25 S
Gentamicin i Cephalexin
TS 10 12 R KRR 10 26 S
Tobramycin i Enoxacin
%ﬁiﬁé%%y 30 18 L EBRT 30 22 S
Neomycin Teicoplanin
AR 30 19 I v Sk 30 28 S
Novobiocin i Cefotaxime
JUFRZE 30 16 I v WRPLPEAR 100 20 S
Tetracycline i Piperacillin
BAEE 30 12 R | WE= 200 28 S
Florfenicol i Fosfomycin
AR 15 16 I D kflmE 30 27 S
Erythromycin . Cefamandole
FHMER 30 16 1 L ZHEEB 300 28 S
Midecamycin i Polymyxin B
WA EE 2 18 Lo Skfamemy 30 22 S
Lincomycin ' Cephalothin
gﬁ%ﬁ%&ﬁ 1.25/23.7 24 s 7 pﬁ%?%% 30 10 R
Compound Vancomycin
sinomin i

TE: MR AR AT HAR 7 mm; R (T25): 7 mm<HI B8 BA2<14 mm; S (BUZY): R EHA£>20 mm; T(HFA): 15 mms
T HAE<19 mm.

Note: The diameter of inhibition zone including drug diameter 7 mm; R: Denoles low or no sensitivity (7 mm<d<14 mm); S: Denoles high
sensitivity (=20 mm); I: Denoles intermediate (15 mm<d <19 mm).
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P . BEEE Sk . SESRIENS AR ARAL I
IS B IR AR, A& A SE R . N TR
YR S AR B AN A2 S YZ-1 BRAE
AR ARREPE | 2GRS RN 16S TRNA FEH 751 I
SEA—E, IEBEE YZ-1 AR S H R R A
TIEOR I o 1245 R SRS W 78 2 AHAF .

AMF 5T A BAE ARG 2 SR WoR , B TR YZ-1
U A PP T AR B TV o g A A AR, T
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rRNA L H P45 GenBank H1A F 1Y A 84S AT
REEFFF 16S rRNA FEHFH— ik E] 99% LA
b, BEFRRIIMENREL TR YZ-1 k5
A P TR R B I P R B — 7, 2N YZ-1
PR Ay A% o S B R R B A

K= S SR A A A b R e T A RS2 it
Frimd Saa T A ER i P 25
SRR Z bR . 22 44 FhETEZS2Y WXt o B T (1)
24, 5 R ORI S Ak aE | Sk Ak
SLIEURER . SkAfliRE  SkAaibs o SAasEny . 27

B, SRNRER . R KRR &R
WPV 23 PGy LU, WHER G, R
RHBR . ARMPIME 10 FEiA R, EWFH
AEVIF G B, SR A e P RS e o X 9
NER ., RWHERFARE, FIRER. KORE
RGN LR LG . BREH | IR RS
25 FERRURR, (H R VARSE B- LR RS 5
v BT e SRR R 2 R 25, S AR
ML RAT 2. BFHENFWTRI, UL i
PR SR TR A R 2 R L ZRNERR . Ay
B RIRE R, SR8 AN Z A%
R, RRERMZ, SASCERMAR . AN
TS R S Y 21 e v 3 ) 3] 10 A% LI BT AR
DX JEE T RIS 245 ) s BE ABURK, T X At 25
i 2P AR AR BRI, et R B I A
RSN FHZG RO RL A PEAET X, ke H T2y
S S TN 2, [ s BRI R A B S
PEMT, BHT YU RGP, e SR
BEf- A o

2 % X Wk

[1] Wang ZW, Zhu HP, Wang D, et al. A novel nucleo-cytoplasmic
hybrid clone formed via androgenesis in polyploid gibel carp[J].
BMC Research Notes, 2011, 82: 1-13

[2] Lu WH, Chen H, Huang CG. Identification and drug sensitive
test of the pathogen of Aeromonas disease from hybridized
prussian carp[J]. Journal of Guangdong Ocean University, 2009,
29(1): 26-30 (in Chinese)
RESCHEG, B, SRS, S50 B o0 TR i TR 2 S Y
HORI[I]. T ARMFEREEE, 2009, 29(1): 26-30

[3] Sun QH, Sun PF, Jin LH, et al. On the pathogenic bacteria of the
hemolytic ascitesosis of allogynogenetic crucian carp[J]. Journal
of Fisheries of China, 1991, 15(2): 130-139 (in Chinese)
PNEAR, PMRDY, Gxunte, 5. 5w R iy e s Ak o I
RIBFFELI]. ZK7=224), 1991, 15(2): 130-139

[4] Wang CY. The pathogenicity and drug sensitivity tests of
bacterial septicemia from C. giblio[J]. Journal of Biology, 2002,
19(6): 30-31 (in Chinese)

Ak, 2002, 19(6): 30-31

[5] Zhang QY, Gui JF. Aquatic Virology[M]. Beijing: Higher
Education Press, 2008: 122-128 (in Chinese)
KA, AR, KRR JUal SEHE AL,
2008: 122-128

[6] Lu WH, Chen H, Zou Y, et al. Identification and drug sensitive
test of the pathogen in acinetobacter disease from hybrid
crucian carp (Carassius auratus gibelio9*Cyprinus carpiod)[J].
Fisheries Science, 2010, 29(3): 156-161 (in Chinese)
RESCHs, BRME, 4855, 4. AN ST R A 4 B 2

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



EMCOKEE S ER AR e S R B R ) 2> B M E

1539

(7]

(8]

(9]

[10]

[11]

[12]

KEE[]. AKFERE, 2010, 29(3): 156-161

Liu YN, Liang LG, Gu W, et al. Isolation, identification and
antibiotic susceptibility test of pathogenic bacteria strain from
hybridized prussian carp[J]. Journal of Hydroecology, 2012,
33(5): 108-113 (in Chinese)

XUEAE, BEFIE, Bifh, 5. 55 EREE0 kg K <R
B2 B S5 S 2GR R AR [0]. KA AR, 2012, 33(5):
108-113

Wang HJ, Wang L. Identification and antibiotic resistance
analysis of Aeromonas salmonicida isolated from Cyprinus
carpio[J]. China Animal Husbandry & Veterinary Medicine,
2015, 42(1): 192-196 (in Chinese)

T, TR, R SRR TR A o Y S E A 25 A
[0]. PHEFEBEE, 2015, 42(1): 192-196

Dong XZ, Cai MY. Manual of Systematic and Determinative
Bacteriology[M]. Beijing: Science Press, 2001: 364-398 (in
Chinese)

ARFEER, HWH. WM RGSE THM]. dbat: Bz
JikE, 2001: 364-398

Garrity GM. Bergey’s Manual of Systematic Bacteriology[M].
9th Edition. New York: Springer, 2004

Xia F, Liang LG, Gu W, et al. Phenotypes and molecular
identification of pathogenic Acinetobacter calcoaceticus from
Carassius auratus gibelio[J]. Oceanologia et Limnologia Sinica,
2013, 44(3): 801-806 (in Chinese)

HR, BRI, Wi, 5. SERN(Carassius auratus gibelio)
VSRR 5 AN SO AT I R T M o S5 0], 1B S5, 2013,
44(3): 801-806

Ye YW, Wang YS. National Clinical Laboratory Operating
Procedures[M]. 2nd Edition. Nanjing: Southeast University
Press, 1997: 553-560 (in Chinese)

HRNIEE, EH=. S EIE R IM]. SR2RT. At

[13]

[14]

[15]

[16]

[17]

[18]

ARERE AL, 1997: 553-560

Nash JHE, Findlay WA, Luebbert CC, et al. Comparative
genomics profiling of clinical isolates
salmonicida using DNA microarrays[J]. BMC Genomics, 2006,
7:43

Austin B, Austin DDA. Bacterial Fish Pathogens: Diseases of
Farmed and Wild Fish[M]. 4th Edition. Chichester: Praxis
Publishing Ltd, 2007: 162-164

Chen WX. Bacterial phylogeny[J]. Acta Microbiological Sinica,
1998, 38(3): 240-243 (in Chinese)

MR3CHT. M RFERE ] MEYFIR, 1998, 38(3): 240-243

Zhu JL, Yang H, Zou ZY, et al. Isolation, identification and drug
sensitivity test of pathogenic streptococcus from tilapias
Oreochromis niloticus cultured in hainan[J]. Oceanologia et
Limnologia Sinica, 2010, 41(4): 590-596 (in Chinese)

LIRS, #5h, 4823, 4%, Ve FRE 2 AE fa (Oreochromis
niloticus) BURBERRTH B0 1 . %E0E MHZGHORI ] WS
178, 2010, 41(4): 590-596

Shi XJ, Liu H, Gao LJ, et al. Isolation and Identification of
Causative Agents of Sick Arctic Charr (Salvelinus alpinus)[J].
Journal of Huazhong Agricultural University, 2007, 26(2):
223-227 (in Chinese)

A, X2, mbESE, 45 AU R BRI RS B S
S, el AR, 2007, 26(2): 223-227

Li SW, Wang D, Lian HM, et al. Isolation, identification and
pathogenicity of Aeromonas salmonicida subsp. achromogenes
from Atlantic salmon (Sa/mo salar)[J]. Acta Hydrobiologica
Sinica, 2015, 39(1): 234-240 (in Chinese)

B, FK, IR, . VIR R R T 6
IR 43 B i B PERFIE[T]. KA AEI4R, 2015, 39(1):
234-240

of Aeromonas

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


