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Isolation, Identification, Pathogenicity and Drug
Resistance of Aeromonas veronii from a Captive Mute Swan
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Abstract: Aeromonas veroniiis a ubiquitous bacterium in terrestrial and aquatic environments. It is becoming an emerging
pathogen worldwide with an increasing impact on animal and human health. In order to investigate the cause of death of a cap-
tive mute swan (Cygnus olor), a pathological autopsy was performed and visceral tissues were collected for bacterial isolation
and virus detection by PCR. The isolated strains were identified by matrix-assisted laser desorption ionization-time of flight
mass spectrometry (MALDI-TOF MS) and gyrB gene sequence analysis. Subsequently, the isolated strains were tested for
virulence genes, gosling infection test and drug sensitivity analysis, respectively. The results showed that the isolated strain
was Aeromonas veronii, named HNYJ-4/2023. This strain contained six virulence genes: alt, ela, lip, act, aerA and fla, and
the median lethal dose (LD,,) to gosling was 1. 74 x 10’ CFU/mL. Antimicrobial susceptibility test showed that the A. veronii
HNYJ-4/2023 was resistant to meropenem, ampicillin, enrofloxacin and ceftazidime, respectively. The results extend the
spectrum of known hosts of A. veronii. These findings highlight the urgent need for comprehensive surveillance and research

targeting A. veroniiacross the environment, animals and humans to minimize the spread of A. veroniiamong them.
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MS (3 [H Bruker 24 w) ) #EAR A G AL, &R T HAR
TR BEIS TERE SR o 1 WL BRI, TR
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1.4.2 AT RTER gyrB 8 53 547

FH 200 05 42 R 7 15 T8 PR JE (X 4 DNA A 8
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B ILEIR R IR -

AL SF B TERRAE N ISR b A AT B R/IVRI (PR BN [R] A 5 22 FR B PEAT
A. The isolated strains grow well on sheep blood agar plates ; B. Gram-negative bacilli with different sizes and staining depths.
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Figure 1 Colony morphology on blood agar plate and Gram staining microscopy of isolated strain HNYJ-4/2023
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M. DL2000 DNA Marker; 1. The gyrB gene PCR products of the
isolated strains; 2. Negative control.
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PEXT IR
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Figure 2 Agarose gel electrophoresis of PCR products for gyrB gene of
isolated strain HNYJ-4/2023
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HQ442683.1 Aeromonas bestiarum CECT 4227
100|=IN711764.1 Aeromonas bestiarum LMG14045
AY294485.1 Aeromonas salmonicida subsp. ATCC33658
$00l A v987517.1 deromonas salmonicida subsp. CECT 894T
AY987538.1 Aeromonas molluscorum LMG 22214
100lAM179827.1 Aeromonas molluscorum 848T
9o GU205212.1 Aeromonas media JHSO7

KJ747155.1 Aeromonas media DK-A.media-64
991 FR775971.1 Aeromonas rivipollensis P1A11
100V HG799676.1 Aeromonas rivipollensis P2G1T
_| MK 675457.1 Aeromonas sobria R5-18
100/ MK 675440.1 Aeromonas sobria R0.1-27
AJ868394.1 Aeromonas hydrophila ATCC 7966T
OP121116.1 Aeromonas hydrophila CAPA11
IN829525.1 Aeromonas taiwanensis LMG24683
MN855469.1 Aeromonas taiwanensis ACH1
86 _[ HQ442712.1 Aeromonas aquariorum CECT7289

98L 1F972634.1 Aeromonas aquariorum A2-961208

JQ234897.1 Aeromonas jandaei B29

86L— AF242651.3 Aeromonas jandaei ATCC49568

CP070207.1 Aeromonas veronii Colony111
100|r HNYJ-4/2023
8L CP121859.1 Aeromonas veronii LOID15995

KM275436.1 Pseudomonas aeruginosa PA131207
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Figure 3 Phylogenetic tree of the genus Aeromonas based on the housekeeping gyrB gene sequence
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M. DL2000 DNA Marker; 1 ~ 8 535~ alt \ela fla .act \lip .aerA \hlyA ast
M. DL2000 DNA Marker; 1-8 represent alt ,ela,fla,act,lip ,aerA ,hlyA and ast,respectively.
4 EFESEME HNYJ-4/2023 FHEE PCRY MR IKER

Figure 4 Agarose gel electrophoresis of PCR products for virulence genes of Aeromonas veronii HNYJ-4/2023
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R BESBEREHNYJ-42023 BN FHBEE
Table 1 Median lethal dosage (LDy,) of Aeromonas veronii HNYJ-4/2023 to goslings

ikl Ml /(CFU-mL™) FET R RITSET 5 /% FHEBLLL /(CFU-mL™)
Group Concentration Death number Cumulative mortality rates LDy,
1 1.1x10° 4 80
2 1.1x10° 1 20
1.74 x 107
3 1.1x10 0 0
4 L 1x10° 0 0

A, MRS BRZA ARG T PR T UL 78 5 B IR PRS2 4 1 s C. R AR RE I S I ] B 1 R e £ A (B 757 3k ) 5 D. R LR

S ALY IR (AT ) .

A. No visible lesions in goslings in the negative control; B. Hemorrhage in multiple organs of in goslings inoculated with Aeromonas veronii HNYJ-

4/2023; C. Extensive erythrocyte accumulation characterized the pulmonary alveoli and interstitium in the infected goslings (yellow arrow) ; D. Local

hepatocyte degeneration and necrosis were observed in the infected goslings (yellow arrow).
5 BUCRHERES BBE HNYJ-4/2023 RSB ET U MARERG

Figure 5 Pathological changes and histological lesions of the goslings infected with Aeromonas veronii HNYJ-4/2023
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Yy, e NZE 8 R MR 45 92 95 1) 5 22 i,
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L TR R A R T R O TR R
N2 AEARBEGE T, HNYJ-4/2023 W BRAEHF alt  act |

aerA .ela lip Ml fla 75 OCHETE T BE D o 3k —JE L%
RAT L [FA S T HSRZUM BRI . b, fla dif5
4 ¥ B A DU T L 40 138 BhBE 7, 5 L B A AR
PIETE LA 5 5 act 40014 32 20 B0 1) 7 Wt 0 M 0
AT I 5 aerA S () S0 38 2 BRI TR 8 17 i 7Y
IR, e ] AZE AN MR IR LB, S8 s
BEAUH . X LT B RIAE A AR
TR ARZE T (LD, R 1. 74 x 107 CFU/mL) , Jf:
FER G5 R A0k A SRR E R, AN 2 28 F i
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Table 2 Antimicrobial susceptibility testing results of the Aeromonas veronii HNY J-4/2023
MICHT A /(pge-mL™)
NG NNZIESE . H e G
.Jm".[%] Jj‘%jtj]] ‘})Llflﬁ% MIC breakpoint MIC/(pg-mL™") HE n%
Antimicrobial category Antimicrobial agent Interpretation
S a1 iy 24 R

k75 254525 Carbapenems W RS Meropenem <1 2 =4 32 R
MR 5E 2 Oxazolidinones 25 MR BY Linezolid <2 #* * 32
75 £ 2K Penicillins ST R F Ampicillin <8/4 16/8 >32/16 64 R
W3 2 Fluoroquinolones B vh & Enrofloxacin <0.25 * =0.5 1.25 R

SALP T Cefoxitin <8 16 >32 16 I
3461 4 2 Cephalosporins

SLTEABBE Ceftazidime <4 8 =16 16 R
TR Aminoglycosides KK 2 Gentamicin <4 8 =16 8 1

Z VG Z Doxyeycline * * * 0.125
PR ZE 2 Tetracyclines

B INIAE Tigeeycline * N N 0. 125
Z %5 2 Polymyxin Fh T % Colistin * * * 16
AREL Chloramphenicols T JE Z Florfenicol * * * 0.25
5 B Z 2 Pleuromutilin ZEH T 2 Tiamulin * * * 128
FHLIFEEE Aminocyclitols HWLEE 2 Spectinomycin * * * 16
W85 2 IS Fosfomyeins W7 &K Fosfomycin * * * 64

TE: . %20 CLSTARIEST 1, ARSI H S0 MICAFL.

Note: *. No CLSI breakpoint is available, only the measured MIC is listed.

MARA A BB K& o SR S
NP TR 2 3 AR LB P2 Y B 2 22 TR T
243 A ) R ROk B 2 | L 244 ko A2
H £ ST By (] e 124 ARG 24 a0 o | TR PR
HNYJ-4/2023 X LD H g AN H xR 2
LA BE S 2 A E B RGN 2 . X — T 257 5
UL AE SR N Sh W IR 8 T N2 oy S Y ARCPR B T
P2l RY O T R R 2 3L B 1)
i 245 1, A R T IR (A A L T A PR o T R M 2
Y R DA UGN EARES FEXEE,
S SE B A A IR 0 R S TR T 25 L TR T R S
I e N R R R W N T TN v S PN S )7 S
RSP Nvive s SN N I =1 e s AV R
B o A AR TRRRAT 55 —ACSRAB TR 2 AP T (MIC =
16 wg/mL) FEJ R o, % 55 =40k A 5 2 Sk it
WE (MIC = 16 pg/mL) W EL R B I AG AT 25 . X —
g5 R % R R ] BEHE AT A X B- N BRI R 25 W 1Y
Tk 245 AL, LT B v AR ) 1 Sk A A 2 L AT T R A it
25 O A 2570 ok T AN E P

ST AR ) A JER L TR A I AT R 5 P IR A

Rk s BTG g 5 R BRI AL S P 3L
IR PR B fih A2 775 e ) PR 5 24 AT R R VR T B A R i
o A5 RER K AR R B 10 AT 5 | NG Hh 4 i U
JL TR A B IR PR AL R A, K & T RO 32

V5 YK R B R P A S A S
B FATRERILIEAR S A Il AR LI

IR AN R BEAL A 2 — A AR O 9 24 38 T A= ]
R KA SR AR 5 M 0 2% A TR A 4 UM T
FFUE IR K & R BREE AR, LART 17K i5 Je F A
ST DR A3 T A 2 4 R

4 #ig

ARG B URARGE T H 4R TR 5 | 1 1B 7
P S K AG EACI ], 53 85 ¥k HNYJ-4/2023 #17 2 8
B 7B R FL A4 56 0 B R TE 4 1 22 Fh b B 24 0 i
2y R R BN R T i AR A i v
R T HAE MM S BOR T S 2 St 25t A5t
SRR TR BV AE U o I, AZTTEE ST B W b 5 3
Bi i sh WA &R TR AT HL AL 3 L 5 1 25 1F
PERUEE , Ay il 7 A 2 T 105 s SR IR AR 4, LA
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