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1.3
o Biolog BHI
24 h 3600 xg PBS
( Citrobacter freundii) o 3 McFarland
1 x 10 cfu/mL
. 10 1 x10° cfu/mL+1 x 10" cfu/mL
3 . 1 x10° cfu/mL
1 15
PBS 15 ;
.1 1 4 30
L11 3 0.2 mL/
. 3
0.2 mL/ PBS.
10.0£1.0 ¢cm 40 ¢cm x 25 ¢cm x5 cm °
° ° 1.4 Biolog
13.0 £ 1.0 ecm BHI 1201
43.0+£2.4 ¢ 76 cm x 33 ¢cm x 53 e¢m BUG 30°C
16 h—-24 h Biolog
IFA
2 £ 1°C. Biolog 100% T;
1.1.2 :BHI (BD Becto™
) ) 2%T -98%T 8
Brain Heart Irilfusmn) PCR GENTL 100 pl.
(Promega Wizard Sv Gel and PCR Clean up Biolog .
System) ( 1.5 168 rDNA
) Biolog ’ 1.5.1 16S rDNA
(Biolog Omilog GEN I USA) 165 DNA - 5

(ESCO Class I BSC  Singapore)
3K45 Germany)
RAD  ChemiDoc™
(Biometra
( Spx250BS-11)
(
ZHWYH00B)
1.2

(Sigma
(BiO-
XRS + USA) PCR

T-professional Germany)

70%
BHI
30°C 24 h
BHI
( 25% ) -80°C

o JZ01 .

CACGGATCCAGAGTTTGAT ( C/T ) ( A/C)

TGGCTCAG3~ :5-GTGAAGCTTAGG G
(C/T)TACCTTGTTACGACTT3"
1.5.2 . JZ01 BHI

30°C 24 h o GenElute Bacterial
Genomic DNA Kit DNA.

50 pL PCR 210 x PCR Buffer
5l dANTP (10 mmol/L) 1 pL Primers (F/R
10 wmol/L) 1 pL rTaq DNA (5 U/ul)
0.5 wL. DNA I nL ddH,0 50 pL.
PCR :95C 5 min; 95°C
1 min 55°C 1 min 72°C 2 min 30 ;
72C 10 min. PCR 0.8%



(2012)52(2) 171

1.6 BHI 30°C 24 h
16S rDNA NCBI 1 mm -2 mm
Blast o o
Clustal X (1.83)° 2.2
(Multiple Alignments) o o 1 x10° cfu/mL
MEGA4. 0 ( Neighboroining 2 7
method) 1000 60% -
(boos trap) .
1.7 - PBS
(KB ) o o
100 pL ( 1 x 10" ¢fu/mL)
BHI 35 1. 1 x 10" cfu/mL
30°C 24 h 7 1 x10° cfu/mL
o 7 13.3% 1 x
10 cfu/mL 7 60. 0%
2 o
2.1 o
1 JZ01
Table 1 Results of artificial infection of JZ01 in crucian carp
Groups Concentration / Number- of Dose/ No. of death at different time Mortality /
(cfu/mL) tested fish mL 24d 3d 4d 54d 6d 7d 8 d %
1 1x10° 30 0.2 12 5 1 0 0 0 0 60.0
2 1x10° 30 0.2 1 2 1 0 0 0 13.3
3 1 x107 30 0.2 0 0 0 0 0 0 0.0
Control PBS 30 0.2 0 0 0 0 0 0 0 0.0
2.3 Biolog
. 16S tDNA
Biolog (Salmonella enteritidis) (Aerononas
o 1701 hydrophila) o
99.3% , 1 J701 (GenBank accession number:
PROB =0.993;SIM =0. 759 ; DIST =4. 141, JN831090)  Citrobacter freundii ( AB548829.1)
2, 94 % .
2.4 16S rDNA 2.5
16S rDNA PCR 3.
16S rDNA . . . 9 ;
N 1446bp o N N N N
NCBI Blast J701 N . . .
( Citrobacter) 16S rDNA . ; . .
. 100 . . 16 o
94 % J701 98% —99%
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2 Jz01 Biolog
Table 2 Results of Biolog identification of JZO01
Reaction item Result Reaction item Result

Al Negative Control N El Gelatin N
A2 Dextrin N E2 Glycyld.Proline MN
A3 D-Maltose p E3 L-Alanine P
A4 D-Trehalose P E4 L-Arginine N
A5 D-Cellobiose P ES L-Aspartic Acid P
A6 Gentiobiose P E6 L-Glutamic Acid P
A7 Sucrose P E7 L-Histidine N
A8 D-Turanose N E8 L-Pyroglutamic Acid N
A9 Stachyose N E9 L-Serine P
A10 Positive Control P E10 Lincomycin P
All Acidic PH PH6 P Ell Guanidine HCI P
Al12 Acidic PH PH5 B E12 Niaproof 4 P
Bl D-Raffinose P F1 Pectin P
B2 a-D-Lactose P F2 D-Galacturonic Acid P
B3 D-Melibiose P F3 L-Galactonic Acid Lactone p
B4 B-Methyl-D-Glucoside P F4 D-Gluconic Acid P
B5 D-Salicin N F5 D-Glucuronic Acid P
B6 N-Acetyl - D-Glucosamine P F6 Glucuronamide P
B7 N-Acetyl3-D-Mannosamine P F7 Mucic Acid p
B8 N-Acetyl-D-Galactosamine P F8 Quinic Acid N
B9 N-Acetyl Neuraminic Acid P F9 D-Saccharic Acid P
B10 1% NaCl P F10 Vancomycin P
B11 4% NaCl N F11 Tetrazolium Violet P
B12 8% NaCl N F12 Tetrazolium Blue P
Cl a-D-Glucose P Gl P-Hydroxy-Phenylacetic Acid L
c2 D-Mannose P G2 Methyl Pyruvate P
C3 D-Fructose P G3 D-Lactic Acid Methyl Ester N
C4 D-Galactose P G4 L-.actic Acid p
C5 3-Methyl Glucose P G5 Citric Acid P
C6 D—¥ucose N G6 6a—Keto-Glutaric Acid N
Cc7 L+ ucose P G7 D-Malic Acid P
C8 L-Rhamnose p G8 L-Malic Acid p
Cc9 Inosine p G9 Bromo-Succinic Acid P
C10 1% Sodium Lactate P G10 Nalidixic Acid N
Cl11 Fusidic Acid P Gl11 Lithium Chloride P
Cl12 D-Serine B G12 Potassium Tellurite N
D1 D-Sorbitol P H1 Tween 40 N
D2 D-Mannitol P H2 y-Amino-Butyric Acid N
D3 D-Arabitol N H3 a-Hydroxy-Butyric Acid P
D4 myo-Inositol P H4 B-Hydroxy-D L-Butyric Acid P
D5 Glycerol P H5 a—Keto-Butyric Acid N
D6 D-Glucose-6-P04 P H6 Acetoacetic Acid N
D7 D-¥ructose-6-P04 P H7 Propionic Acid P
D8 D-Aspartic Acid P HS8 Acetic Acid P
D9 D-Serine P H9 Formic Acid N
D10 Troleandomycin P H10 Aztreonam P
D11 Rifamycin SV P Hl11 Sodium Butyrate p
D12 Minocycline P HI12 Sodium Bromate N

P: Positive; N: Negative; MP: Mismatched Pos; MN: Mismatched Neg; B: Borderline; L:

7-11

Less than Al well.
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i (FI581027.1)

1 JZ01 16S rDNA
Fig. 1  Phylogenetic tree of Citrobacter freundii based on 16S r DNA gene sequence of strain JZ01. JZO1 refers to the
stain isolated. Numbers in parentheses represent the sequences accession number in GenBank. The number at each

branch points is the percentage supported by bootstrap. Bar 1% sequence divergence.
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Table 3 Antibiotic susceptibility test
Antibiotics Diam:,lt;z (()i]irz})lihited Susceptibility Antibiotics Diam}t‘% :;s (Efn:]h)ibited Susceptibility

Ofloxacin 10 I Cefepime 24 S
Clarithromycin <6 R Levofloxacin 11 I
Fortum 17 S Clindamycin <6 R
Zinacef <6 R Minocycline 15 1
Piperacillin 11 I Erythromycin <6 R
Vancomycin <6 R Oxacillin <6 R
Norfloxacin 9 1 Spectinomycin 12 1
Sulfamethoxazole <6 R Ciprofloxacin 8 I
Amikacin 18 S Tobramycin 9 1
Cefobid 20 S Penicillin G <6 R
Gentamycin <6 R Ampicillin <6 R
Cefotamine 28 S Kanamycin 12 1
Ceftriaxone 27 S Streptomycin <6 R
Cefoxitin 9 I Midecamycin <6 R
Nitrofurantoin 17 S Novaporin V <6 R
Aztreonam 24 S Polymyxin B 16 S
Chloramghenicol <6 R Tetracycline <6 R
Cefalotin <6 R

Susceptibility . R means resistant; I means intermediate sensitive ;S means sensitive
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4
Table 4 Comparative analysisi of antibiotic susceptibility test results
source Andrias Eriocheir Eriocheir Trionyx Trionyx Cherax
Antibiotics davidianus sinensis | sinensis * sinensis ° sinensis " quadricarinatus "
Cefotamine S S - - - -
Cefepime S S - - - -
Azireonam S S - - - -
Amikacin S S S S S S
Fortum S S - - S -
Nitrofurantoin S I S - S -
Polymyxin B S I - - - -
Spectinomycin I S - - - -
Kanamycin I S R - R S
Ofloxacin I S - S - -
Norfloxacin I - S - - S
Cefoxitin I - - - S -
Tobramycin I S - - S -
Ciprofloxacin I S 1 - I -
Vancomycin R R - - R -
Sulfamethoxazole R S R R R S
Gentamycin R S S S S S
Chloramghenicol R S R - S S
Tetracycline R I R R I R
Novaporin V R - - - - 1
Streptomycin R S S - S I
Ampicillin R R R - R -
Penicillin G R R - - - R
Erythromycin R R - - R R
Clindamycin R R - - - -
S means sensitive; | means intermediate sensitive; R means resistanf ~ “ — ” means antibiotics used in this study hadnt been used in others
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Isolation and identification of Citrobacter freundii from
diseased giant salamander Andrias davidianus

Zhengyong Gao' Lingbing Zeng' > Yan Meng” Xiaoling Liu'~ Bo Zhang’
" College of Fisheries Huazhong Agricultural University Wuhan 430070 China
? Yangtze River Fisheries Research Institute Chinese Academy of Fishery Sciences Wuhan 430223 China

Abstract:  Objective To determine the pathogenic bacterium infecting giant salamander (Andrias davidianus).
Methods Bacterium was isolated from the liver of diseased Chinese giant salamander and identified by the Biolog
Microbial Identification System and molecular biology method. Healthy Chinese giant salamander and crucian carp were
used for experimental infection with bacterial suspension. Results A bacterial strain JZ01 was isolated and identified
from diseased giant salamander. Infection with the bacterial suspension to healthy giant salamander could reproduce the
diseased symptoms as occurred naturally and the same bacterium could be recovered from these infected giant salamanders.
The isolated bacterium also has certain pathogenicity to crucian carp. Identification by the Biolog Microbial Identification
System and further 16S rDNA sequence and phylogenetic analysis demonstrated that the bacterium isolated from diseased
giant salamander was Citrobacter freundii. The susceptibility test to antibiotics demonstrated that the bacterial strain JZ01
was susceptible to aztreonam cefepime and cefotamine.  Conclusion Citrobacter freundii is a pathogen for cultured
Chinese giant salamander.
Keywords: Giant salamander (Andrias davidianus)  Citrobacter freundii isolation and identification antibiotic

susceptibility test
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