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J&, &R Bliss ikt J ik F 2 H LA 2 (LDso), FBITK N & HOEHATH AR, [£ER] A&
o FLUA B A SRR R o B B — AR R AVZ01, #ATA TS 2R RS, L RERE B &
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16S rRNA XA B 9| 5 #7, GZaFIbiizmB R A% KRAEIRA. HHE0RRERE T, A/
RIEFZE. BRVE. RREZF I6HRALTHEAHR, FFHFEL. FeEK, KRBRAFHF
o A A, [48] 28 ik AVZ01 3 LA ST SF A B3R e B bk, FRiaidAz Tk A
ARXERBMERFHHEATH 42,

KEEIF: LRSS, LRAENEH, 2B LT, HHERE

Foundation item: Project Sponsored by the Scientific Research Foundation for the Returned Overseas Chinese
Scholars, State Education Ministry (No. D-8002-15-0042); Innovation Program of Shanghai
Municipal Education Commission (No. 13ZZ127); SHOU & MSU Marine Joint Research Center
Grant (No. A1-0209-15-0806)
*Corresponding author: E-mail: ghzhang@shou.edu.cn
Received: July 17, 2017; Accepted: October 16, 2017; Published online (www.cnki.net): October 23, 2017
EE£mA: (No. D-8002-15-0042) (No. 1327127)

(No. A1-0209-15-0806)
*@IfEE: E-mail ghzhang@shou.edu.cn
Wi HER: 2017-07-17 $EF HEA: 2017-10-16 45624 H AR B #A(www.cnki.net): 2017-10-23



2796 A8k Microbiol. China 2017, Vol.44, No.12

Isolation, identification and antibiotic sensitivity of Aeromonas
veronii from Litopenaeus vannamei

ZHANG Xiao-Ming**® CUI Wen-Yao'?*® DING Shao-Qing"*?
LI Wei-Ming® ZHANG Qing-Hua***"
(1. Key Laboratory of Exploration and Utilization of Aquatic Genetic Resources (Shanghai Ocean University),
Ministry of Education, Shanghai 201306, China)
(2. National Pathogen Collection Center for Aquatic Animals (Shanghai Ocean University), Shanghai 201306, China)

(3. International Research Center for Marine Biosciences at Shanghai Ocean University, Ministry of Science and
Technology, Shanghai 201306, China)

Abstract: [Objective] Litopenaeus vannamei is one of the most important species of shrimp farming
in the world, with high output and value and strong market demand. From May to June of 2017,
Litopenaeus vannamei was found to have unexplained high morbidity and mortality in one shrimp
farm in Shanghai. To determine and identify the cause of death for Litopenaeus vannamei and
screen out sensitive drugs, a dominant bacterium strain AVZ01 was isolated from sick L. vannamei.
The aim of this study was to provide reference for further prevention and treatment of Aeromonas
veronii in China. [Methods] The pathogenic bacteria were isolated from the hepatopancreas and
intestinal tract of dead L. vannamei. The LDs, assay was carried out by Bliss method. According to
morphological, biochemical characteristics and 16S rRNA gene sequence analysis, the isolated
strain was identified. Antibiotic susceptibility test was carried out by K-B methods. [Results] After
the artificial infection test with strain AVZ01 from the diseased shrimp, the symptoms of shrimp
were similar to those of natural disease, the LDs, was counted to 8.7x10° CFU/mL. According to the
morphological characteristics, biochemical characteristics and 16S rRNA gene sequence analysis, the
pathogen was identified as A. veronii. The results of antibiotic sensitivity test showed that the AVZ01
strain is highly sensitive to 16 antibiotics, such as metolycins, norfloxacin and gentamicin, etc, and
resistant to 9 antibiotics, such as penicillin, oxacillin and cephalexin, etc. [Conclusion] The isolated
strain AVZO01 has strong pathogenic to L. vannamei, and the gentamicin and neomycin could be used
for the control and treatment in the future.

Keywords: Litopenaeus vannamei, Aeromonas veronii, Isolation and identification, Antibiotic sensitivity
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(LDsp)

1 MREFE
1.1 #
111 RIS EREK:
1.00+0.05 g
0.90+0.05 g

4.5+0.5cm
4.0£0.5cm
7d
9L2 (
KU525083)

1.1.2 FERFIFOME:
(MH)

DNA
PCR 16S rRNA

PCR

1.2 A&
121 JREIRKIZE:

122 fFESB544L:
30 75%

28 °C 24 h
30%

—80 °C
30

[4]
PCR (White spot syndrome
virus WSSV) 5-TCACAGGCGTAT
TGTCTCTCCT-3' 5-CACGAGTCT
ACCGTCACAACATC-3
123 ATRAZERFHEIETE (LDso) it ik

28 °C 180 r/min 18 h
5x10* 5x10° 5x10°
5x10" 5x10° 5x10° CFU/mL
7d
10 20 pL 20 uL
2 10
/ 6.0-7.5 mg/L
28-30 °C
2h

Bliss P!
24 h (LDso)
124 MWAEMSEENE LIRS LLEE:
28 °C 24 h

(6]

125 #HE 16S rRNA EEFEF| 9 1h:

DNA DNA
165 rRNA
27F 5-AGAGTTTGA
TC(C/A)TGGCTCAG-3' 1492R 5'-GG
TTACCTTGTTACGACTT-3'
7] PCR
1%
PCR
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126 ARFELBEMRIME: 16S rRNA
NCBI BLAST (https://blast.ncbi.nim. (1
nih.gov/Blast.cgi) 22 HENSBEREEUE
ClustalX WSSV PCR
MEGAS.0 Neighbour-Joining WSSV

Kimura 2-parameter
1000 Bootstrap

1.2.7 ) Eitng: (K-B) AVZ01 AVZ01
30
28 °C 200 r/min 18 h AVZ01
1.0x10° CFU/mL 200 pL AVZ01
MH
28 °C 24 h
( ) AVZ01
[8]
2 %%Qﬁﬁ 1.5 mm-1.8 mm
21 leAREZEGEIRR Bliss
LDso Ypropi=0.398 35+
0.3 mg/L 50% 0.774 64 Log(X) Y propit X
75% 24 h AVZ01

LDsp=8.7x10°> CFU/mL (1)

B 1 EESBRLNENIMKESBEIRER
Figure 1 Morphological and anatomical symptoms of normal and diseased Litopenaeus vannamei
a d b e f N ) c

™ ®).
Note: a, d: Normal L. vannamei. b, e, f: Diseased L. vannamei, the hepatopancreas was black brown and paste shape of turbidity (A);
There is almost no food in the intestine (4). c: Easy to separate the carapace from the meat (A) and red tails (4).
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F Bliss 351t 8E AVZ01 B ERITER 24 h FEFH T2

Table 1 Bliss method to calculate LDsq of L. vannamei infected by AVZ01 at 24 h

Dose (CFU/mL) Logarithmic dose (X) Amount (n) Amount of death (n) Mortality (%)  Probit (Y)  Regression probability (Y)
5.0x10° 9.699 10 10 100 - 7.912
5.0x10° 8.699 10 10 100 - 7.137
5.0x10” 7.699 10 9 90 6.282 6.362
5.0x10° 6.699 10 7 70 5.524 5.588
5.0x10° 5.699 10 4 40 4.747 4.813
5.0x10* 4.699 10 2 20 4.159 4.038

20 uL - 10 0 0 - -

Normal saline

Note: —: Indicates there was no data for it.
23 REEEEE WS FEE AVZ01 16S rRNA
AVZ01 1444 bp ( 2) NCBI
MF521598 AVZ01
( 2 AVZ01 AVZ01
oL2 (9L2 KU525083 NR_044845.1 NR_119045.1
[8-9] AVZ01 NR_118947.1) 9% ( 3)
K2 DBV AVZOL EEEEEL4FE
Table 2 Main physiological and biochemical characteristic of the isolate strain AVZ01
Test items AVZ01 9L2 Test items AVZ01 9L2

Gram stain = = Hydrothion = =
Mobility + + Inositol - -
Oxidase + + Sorbitol - -
( ) Glucose + + Salicin — —
Arabinose - - Malonate - -
Saccharose + + Citrate + +
Salicin - - Raffinose - -
Lactose + + Pentose - -
Maltose + + Trehalose - -
Indole + + Cellobiose + +
Urea - - Melibiose + +

+ —

Note: +: Positive; —: Negative.
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bp AVZ01
16S rRNA
(Aeromonas) (A. veronii)
2 000
2.4 YOI
AVZ01 30
1000
750
16
500
5
9
(3
E2 £EE# AVZ0L 16S rRNA £EY #=mE%x 3 i
&R
Figure 2 Agarose electrophoresis results of AVZ01 16S
rRNA gene fragments of pathogen strains (Aeromonadaceae)
M DNA marker 1 9L2 2 AVZz01
5 (Aeromonas)
Note M: DNA marker; 1: Reference strain 9L2; 2: Isolated strain Veron 1983
AVZ01; 3: Negative control. Hiekman-Brenner

99 1 Aderomonas schubertii (NR_037014.2)
99 Aeromonas schubertii (NR_119043.1)
58 4|7 Aeromonas diversa (NR_118864.1}
— 98l deromonas diversa (NR_117303.1)
| Aeromonas jandaei (NR_037013.2)
991 Aeromonas jandaei (NR_119040.1)
Aeronmonas veronii (NR_044845.1)
Aeromonas veronii (NR_119045.1)
Aerontonas veronii (9L2 KUS25083)
AVZO1 (MF521598)
Aeromonas veronii (NR_118947.1)

Aeromonays alfosaccharophila (NR_025945.2)
99— Aeromonus cavice (NR_104824.1)

99

89 L Aeromonas hydrophile (NR_119190.1)
87 —————— Aeromonas rivipollensis (NR_144574.1)
U 75| Aeromonas sobria (NR_112837.1)
54 4%|Eeromonas sobric (NR_119044.1)
Aeromonas sobria (NR_037012.2)
98 Aeromonas rivuli (NR_116880.1}
74 —— deromonas saimonicida {(NR_118945.1)
81 Aeramonas enchelela (NR_118042.1)
0.002 ﬁ‘_— Aeromonas molfuscoruim (NR_115351.1)

3 ETHE# AVZ0L # 16S rRNA EEFFIERIRHEMEN R E LB R
Figure 3 Phylogenetic tree based on 16S rRNA gene sequence homolog of strain AVZ01
GenBank Bootstrap
Note: Numbers in parenthesis represented GenBank accession number; Numbers at the branch points indicated the Bootstrap values.
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Table 3 Antibiotic sensitivity test of strain AVZ01

The judgment standard of inhibition zone diameter (mm)

Dose Inhibition zone

Drug i . . . (ng/disc)  diameter (mm) SETE
Resistant Medium Highly sensitive
Minocycline <14 14-20 >20 30.00 28.50 S
Erythromycin <13 14-22 >23 15.00 18.00 |
Norfloxacin <12 13-16 >17 10.00 24.20 S
Midecamycin <13 14-17 >18 30.00 8.70 |
Gentamicin <12 13-14 >15 10.00 23.50 S
Amikacin <14 15-16 >17 30.00 25.00 S
Cefoperazone <15 16-20 >21 75.00 30.00 S
Neomycin <12 13-16 >17 30.00 21.00 S
Ceftazidime <14 15-17 >18 30.00 28.00 S
Cefuroxime <14 15-17 >18 30.00 30.50 S
Penicillin <19 23-27 >28 10.00 0.00 R
Oxacillin <10 11-12 >13 1.00 0.00 R
Ampicillin <14 14-20 >20 10.00 0.00 R
Carbenicillin <14 14-20 >20 100.00 0.00 R
Piperacillin <14 14-20 >20 100.00 24.50 |
Cephalexin <14 15-17 >18 30.00 10.20 R
Cefamezin <14 15-17 >18 30.00 21.30 R
Cefradine <14 15-17 >18 30.00 16.00 R
Ceftriaxone <14 14-20 >20 30.00 38.00 S
Kanamycin <13 14-17 >18 30.00 23.50 S
Tetracycline <14 15-18 >19 30.00 17.00 S
Doxycycline <12 13-15 >16 30.00 13.20 |
Ofloxacin <12 13-15 >16 5.00 28.50 S
Ciprofloxacin <15 16-20 >21 5.00 27.00 S
Vancomycin <14 14-20 >20 30.00 11.00 |
B Polymyxin B <7 8-11 >12 300.00 14.20 S
Compound <14 14-20 >20 23.75 24.00
sulfamethoxazole
Furazolidone <14 15-16 >17 360.00 15.50
Chloroamphenicol <12 13-17 >18 30.00 31.00
Clindamycin <14 15-20 >21 2.00 0.00
S | R

Note: S: Highly sensitive; I: Medium sensitivity; R: Resistant.

1987 DNA
[10]

42°C - s
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