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Aeromonas veronii is a common pathogen in both humans and animals. It exists in the environment we
live. Many reports showed it could lead to human infection but few demonstrated its effect on aquatic
animals, especially Channel Catfish (Ictalurus lunetaus). Here, A. veronii was isolated from an acute
death case of Channel Catfish in Southwestern China. This Gram-negative bacillus was identified by
16S rRNA sequencing. Antimicrobial susceptibility was also conducted to guide the treatment of the

disease.
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INTRODUCTION

Channel catfish was introduced into China in 1984. After
more than two decades of cultivation, this kind of fish was
spread to most provinces in China, such as Hubei,
Sichuan, Guangdong, Chonggqing, Jiangxi and Anhui. The
production reached 120,000 ton in 2006 and it is one of
the major foreign exchange-earning export fish in China.
Aeromonas hydrophila (Wang et al., 1999), Edwardsiella
tarda (Meyer et al., 1973) and Flavobacterium columnare
(Welker et al., 2005) were the main bacteria of channel
catfish according to some reports, while Aeromonas
veronii was rarely mentioned.

In April 2009, an infectious disease broke out at a
channel catfish farm in Sichuan province of Southwestern
China. At the beginning phase of the disease, the cultivated
fish died in small scales. Dying fish swam alone near the
surface of cultivated water without vigor. The color of
body surface darkened and the ailing fish had little or no
appetite. More and more fishes died as time went on.
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Until we began to investigate this case, the death
reached more than 1000 kg per day. For a rough
estimation, the morbidity and the mortality were up to 30
and 50%, respectively. Furthermore, the temperature was
17 - 22°C and the body weight of the dead fish was 1000
- 1500 g. The infected fish showed serious abdominal
distention and the anus turned red, swollen and puffed
out. Fins, including pectoral, ventral and anal fins
displayed hyperemia and hemorrhage. A huge amount of
ascites was streamed when dead fish was dissected. The
ascites in the body cavity was clear, but sometimes
yellowish or bloody. Hemorrhage existed in internal
organs including fat, mucous membrane of gastrointestinal
tract, hepar and kidney. No obvious parasites were found
on the gills. The ammonia nitrogen of the water in the
aqua farm was 0.1 mg/L and the nitrite was 0.05 mg/L
which was suitable for the cultivation of freshwater
aquatic animals. To prevent the acute death, fish farmers
had used tetracycline for oral use and formalin for
soaking. But this seemed to have little effect on the
disease.

In order to investigate the cause of the disease, the
pathogenic microorganisms were isolated, purified and
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Figure 1. (a) Naturally infected channel catfish with serious abdominal distention; (b) the anus of the infected fish showed
red, swollen and puffed out; and (c) a huge amount of ascites existed in abdominal cavity.

identified with 16S rDNA sequencing. And some effective
drugs were screened for preventing and controlling based
on antimicrobial susceptibility testing in vitro. This work is
aimed at providing ways for stopping the death of
Channel catfish caused by Aeromonas veronii and
reducing the economic loss of the farmers.

MATERIALS AND METHODS
Pathogenic organisms isolation

20 dying catfishes with obvious symptoms were collected
from a pond in a commercial aquaculture farm in Sichuan
province. The ascites, hepar and kidney were used for
microbiological examination. Bacteria were isolated from
ascites, hepars and kidneys under asepsis controlling.
The specimens were inoculated onto Brain Heart Infusion
(BHI) agar plate and incubated aerobically for 24 h at
28°C. Colonies of different shapes were chosen for
Gram's staining and each colony was saved on one plate.
All the purified isolates were stored at the BHI agar plates
for later use.

Identification of the isolates

The purified isolates were amplified in BHI broth and DNA
extraction was done with a DNA extraction kit. The
bacteria were subjected to the PCR with universal 16S
rRNA primers and the PCR products were detected by
agarose gel electrophoresis and sequenced. The
sequences were performed by comparative analysis with
the Genbank databases for identification of the isolates.

In vitro antimicrobial susceptibility testing

In vitro antimicrobial susceptibility testing was done with
paper sheets method to detect the bacteria sensitivity to
different medicines. At first, the purified isolates were
inoculated to BHI broth and incubated aerobically for 24 h
at 28°C. Furthermore, the bacterial suspension was

smeared onto the BHI agar plates with an aseptic cotton
bud. Third, commercial drug sensitive slips were stick on
the surface of plates carefully and incubated for 24 h at
28°C to examine which medicine the bacteria is
susceptible to.

RESULTS
Isolation and identification

After 24 h of incubation under aerobic conditions,
colonies appeared on the BHI agar plate. The shape of
colonies showed round or ellipse, diameter was 2 — 3 mm
and the color was white. All the colonies were checked by
Gram'’s staining under a microscope and same kind of
pathogen was isolated from the diseased fish by
identification with biochemical characteristics. The
colonies showed gram-negative bacilli arranged in single
or pairs after a Gram staining. The purified isolate was
identified by 16S rDNA sequencing.

The PCR products of 16S rDNA was about 1500 bp
after a agarose gel electrophoresis was done. And it was
demonstrated that the 16S rDNA PCR products were
1523 bp by sequencing. And the pair-wise alignments of
the 16S rDNA gene showed that the homology of the
isolate to A. veronii was the most closest.

In vitro antimicrobial susceptibility testing

Antimicrobial susceptibility testing showed that the
isolated strain A.veronii was susceptible to Levofloxacin,
florfenicol, sulfafurazole and tetracycline but was resistant
to novobiocin, midecamycin and polymyxin. It suggested
that we could select sensitive antibiotics to prevent the
disease (Figures 1 and 2; Table 1).

DISCUSSION

A pathogen was isolated from channel catfish with acute
death. It was identificated as Aeromonas veronii by 16S



Huang et al. 2163

Figure 2. Gram's staining showed the isolate was gram-negative
bacilli arranged in single and pairs.

Table 1. The results of in vitro antimicrobial susceptibility testing.

Antimicrobial | Disc potency (ug) Diam of zone of inhibition (mm) Diameter of zone of
agent Resistant | Intermediate or | Susceptible | inhibition (isolate to
equivocal antibiotics) (mm)

Polymyxin B 300 <8 8-11 212 0
Novobiocin 30 <12 13-16 217 0
Clindamycin 2 <14 15-20 221 0
Midecamycin 30 <13 14-17 =18 9
Neomycin 30 <12 13-16 217 11
Minocycline 30 <14 15-18 =19 12
Florfenicol 30 <12 13-17 =18 31
Lomefloxacin 18 <10 19-21 222 30
Clarithromycin 15 <13 14-17 =18 18
Ciprofloxacin 5 <15 16-20 221 29
Kanamycin 30 <13 14-17 =18 18
Tetracycline 30 <14 15-18 219 18
Amikacin 30 <14 15-16 217 16
Azithromycin 15 <13 14-17 =18 26
Tobramycin 10 <12 13-14 215 16
Levofloxacin 5 <13 14-16 217 32

rDNA sequencing. The stain was gram-negative and it
could cause channel catfish severe ascites, extensive
hemorrhage on the body surface and organs. The results
demonstrated that A. veronii was a new pathogenic
microorganisms to channel catfish and would lead to a
serious death.

Infectious diseases in fish constitute a major obstacle in
aquaculture. However, diseases caused by bacteria are
main factors that led fish to die. Aeromonas spp. are
ubiquitous inhabitants of aquatic ecosystems such as
freshwater, coastal water and sewage. They are

increasingly being reported as important pathogens not
only for human, but also for lower vertebrates, including
fish (Janda and Abbott, 1998). Many reports demon-
strated that Aeromonas hydrophila, Aeromonas caviae
and Aeromonas sobria were frequently occurring species
of Aeromonas. But relative reports about A. veronii were
few in aquaculture.

A. veronii belongs to Aeromonas genus. It was first
found by Hichman et al in 1987. Reports showed that it
was discovered from wounds, feces and sputum, an
endotracheal tube and a lung biopsy specimen. And it
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could also be isolated from freshwater and saltwater
environments (Neves et al., 1990). It usually infects
humans and causes diseases like septic arthritis,
bacteraemia (Roberts et al., 2006), spontaneous bacterial
empyema (Wang et al., 2000) and severe pneumonia (Li
et al., 2008). Besides infected human beings, A.veronii
also infects fish and make diseases to spread quickly.
Mokhlasur et al. (2002) reported that the pathogen of
epizootic ulcerative syndrome in fish in Bangladesh was
A. veronii. But analogous case reports were few. Our
study found that it could infect channel catfish and
cultured fish appeared severe death. The main symptom
of the infected fish was serious ascites and septicemia.
Our result was almost the first to find that A.veronii could
infect channel catfish in China and it not only increase the
data of diseases in channel catfish but also gave
reference to fish farmers for diagnosis and prevent similar
symptoms of the disease.

The 16S rRNA contain regions that are conserved among
all organisms so far investigated (Jill and Clarridge,
2004). Comparison of gene sequences of bacterial
species showed that the 16S rRNA gene is highly
conserved within a species and among species of the
same genus (Patrick et al., 2002). By analyzing the partial
16S rRNA sequence, it is possible to find group-, species-
, and even serotype-specific sequence patterns.
Therefore, besides the common bacteria, noncultivable
organisms and organisms with ambiguous biochemical
profiles can be classified and identified (Relman et al.,
1990; Relman et al., 1992). Following bacteria isolation,
our study aimed at the identification of pathogen by
sequence analysis of 16S rRNA. The bacterium was
subjected to the PCR with universal 16S rRNA primers
and the PCR product was sequenced. The sequence was
performed by comparative analysis with the Genbank.
The homology of the unknown bacterium to A. veronii
was 99.9%. We considered A. veronii was the pathogen
of infected fish in Sichuan province in Southwestern
China.

According to the antimicrobial susceptibility testing, we
could select susceptive antibiotic to prevent and treat the
disease. To consider the residue and harm of antibiotic,
sufficient withdrawals period should be performed. For
another way, careful cultivation and management were
needed to increase the resistance of aquatic animal to
pathogenic microorganism.
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