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Abstract: In December 2014, a total of 3 Siberian sturgeon were presented to the Aquatic Animal Health
Laboratory of Veterinary Hospital of Shahid Chamran University. Iran with infected wounds and pustules
distributed over therr flanks. All samples were collected from a private fish farm, climcal signs and mortality. The
wounds were deep and affected the underlying musculature and kidneys of some samples. Aseptic
bacteriologic sampling was performed using TSA and blood agar. After histopathological sampling, the wet

smear was taken from the wound to determine possible protozoan mfection. Bacteria were 1solated from all 3
fish. Gram staining, biochemical tests and PCR analysis confirmed the bacteria as Aderomonas hydrophila.
Histopathological inspection revealed ulcers, haemorrhagic dermatitis, myositis, suppurative hepatitis and
nephritis. According to the signs, pathological changes and bacteriologic samples, deromonas hydrophila may

be regarded as the causative agent of the fish mortality.
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INTRODUCTION

In cultured fish, bacteria are some of the most
unportant causes of fish disease responsible for serious
economic loss. Aeromonads are facultative saprophyte
organisms in fresh and brackish water that can affect fish,
reptiles, amphibians and other cold-blooded animals
under non-optimal environmental conditions such as
poor water quality, overcrowding and introduction of
non-native species (Davis et al, 1978, Semel and
Trenholme, 1990, JTanda and Abbot, 1998). Aeromonas
hydrophila 13 an oxidase-positive, anaerobic umpolar,
flagellated Gram-negative bacillus. It can be found in
water, sewage, soil, vegetables as well as fish skin, gills
and intestine (Gold and Salit, 1993; Janda and Duffy,
1988). This bacterium can cause different symptoms in
different fish such as catfish, several species of bass.
Many tropical species or omamental fish with signs of
decreased appetite, swimming abnormalities, pale gills,
bloated appearance and ulcers on the skin may be
mfected by Aeromonas hydrophila however in the
majority of the cases this pathogen causes the disease in
three distinct forms, abdominal dropsy, skin ulceration,
septicemia

and generalized bacterial hemorrhagic

(Khatun et ai., 2011).

In 2004, Siberian sturgeon (Acipenser baerii) were
introduced to Iran and since, then attempts have been
made to study the physiology, growth and feeding
performance of this species under different rearing
conditions (Anonymouse, 2008). High growth rates in
different types of production systems (Williot et al., 1993)
and short sexual maturity in captivity (Ronayi and Peter,
1990; Ronayi et al, 1990) has made this species a
candidate for culture in many countries. This study aimed
to investigate the causes of mortality and skin infections
in Siberian sturgeon and to the researchers knowledge
this is the first report of observation of these kind skin
ulcers in this species.

MATERIALS AND METHODS

Case presentation: In August 2014, mortalities were
reported in Acipenser baerii from a private fish farm. Fish
were kept n raceway ponds with DO: 7.1 mg/L, pH: 7.44,
stocking density: 35 kg/m’ and water temperature
18-19°C. The average weight of the fish was 2100 g. At the
beginning of the disease, the fish started to exhibit
abnormal swimming behavior. There were some abscesses
in lateral bony plaques, especially, in posterior part of the
body. Additionally, reverse swimming and floating were
observed in more than 50% of samples. After necropsy,
tissue samples (1x1 cm) of kidney, liver, pylonc caeca,
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Table 1: Details of primers used for detection of Aeromonas sp. and Aeromonas hvdrophila

Reference Rize Characteristic Nucleotides Primer

Porteen et ad. (2006) 599 Aeromonas sp. 5-TCA TGG CTC AGA TTG AAC GCT-3’ 16 SIRNA F
599 Aeromonas sp. 5-CGG GGC TTT CAC ATC TAA CTT ATC-3° 16 SIRNA R

Dorsch et al. (1994) 685 A. hydrophiia 5-GAA AGG TTG ATG CCT AAT ACG TA-3’ 16 SIRNA F
685 A. hydrophila 5-CGT GCT GGC AAC AAA GGA CAG-3' 16 SIRNA R

muscle and skin were taken and fixed in 10% formalm for
pathological study. To detect the bacterial infection of the
abscesses in aseptic situation, samples were taken from
the kidney and ulcers of fish. The samples were cultured
ont TSA medium for primary isolation. The medium was
incubated at room temperature (23-25°C). After streaking
one typical colony on new plates, standard bactericlogical
methods were used for bacteria identification (e.g.,
Oxidation/fermentation, methyl red, phenylalamne
deaminase, starch hydrolysis, gelatin liquefaction and
carbohydrate utilization). PCR was used to confirm the
bacterial species.

Genomic DNA was isolated from bacteria using boiling
method. For this, typical colony was inoculated into TSA
broth and incubated at 37°C overnight and then
centrifuged at 5000xg for 10 min supernatant poured in a
sterile petriplate. Thereafter, 1 mI. PBS was added to the
pellet and centrifuged for 10 min at 5000xg. Ther, 250 pL
distilled sterile water was added to pellet and the
suspension boiled at 100xC for 10 min. Finally, the
suspension was re-centrifuged for 10 min at 5000xg and
200 ul, of supernatant was stored at -20°C until PCR
analyses (Nielson ef al., 2001; Porteen ef al., 2006). The
PCR assays were performed as described by Dorsch et al.,
(1994) with some modification as follows: Aeromonas sp.
16 SrRNA (Porteen et al, 2006) and deromonas
hydrophila 163rRNA primers were used (Table 1).
Optimization of the PCR protocol was performed using
12.5 ul. of PCR mixture (containing: MgCl,, NTP, Tag
Enzyme), 8.5 pL water DEPs, 1 pL of each primer and 2 plL
template DNA (final volume of 25 pl.). PCR amplification
was performed using the following program: 1 cycle
denaturation for 5 minat 94°C, 30 cycles of melting at 94°C
for 30 sec, annealing at 553°C for 30 sec and elongation at
72°C for 45 sec and a final extension at 72°C for 10 min.
Aliquots of 8 ul. PCR products, positive control and
negative control were electrophoresed m 1.5 agarose gel
with safe stamn color (Sina gene, Iran) for 1 h at 100 V that
was visualized by UV light.

RESULTS AND DISCUSSION

Diagnostics and laboratory findings: Abscesses were
round, raised and white. In addition, they were 1.5-3 in
diameter (Fig. 1). Inspection of abscesses revealed the

Table 2: Biochemical findings of cultured bacteria, Aeromonas hydrophila

Shape Rod
Motility Positive
Gram staining Negative
Indole Positive
MR Negative
VP Positive
Citrate utilization Positive
Catalase Positive
Urease Negative
Oxidase Positive
Carbohydrate utilization lactose Positive
Glucose Positive
Trehalose Positive
Starch Hy drolysis Positive
Gelatin Hydrolysis Positive

existence of blood as well as clots on the muscles. No
parasites were observed in the wet smears. Petechial
hemorthages were recorded on the visceral fat. The liver
was pale in color (Fig. 2). There were abscesses in kidneys
that adhered to the muscles. Black discolorations were
also observed in the intestine.

Grown colomes were pure. Colony shape, arrangement,
staining characteristics, oxidase and catalase activity
revealed the bacterium to belong to the Aeromonacae
family. Characteristics of the bacteria are shown in
Table 2.

PCR amplification revealed, bands with 599 bp
considered as an Aeromonas sp. (Fig. 3) and bands with
685 bp consider as an deromonas hydrophila (Fig. 4).
There was no amplification using these primers with DNA
template of E. coli and Pasteurella multicida.

Microscopic findings of the skin were ulceration,
ballconing degeneration and exocytosis of heteropluls n
the epidermis (Fig. 5). Also, haemorrhagic dermatitis was
seen. It was characterized by hyperemia and hemorrhage
in the dermis and hypodermis, between muscles and fat
cells (Fig. 6). In this area, colonies of bacteria were
observed (Fig. 7 and B). Histopathological study of
muscles revealed hemorrhagic myositis. There were
diffuse accumulation of erythrocytes and mnflammatory
cells between striated muscles fibers. These foci were
seen beneath the plaques. Additionally, basophilic rod
shape bacteria were aggregated. Microscopic examination
of liver showed diffuse lipidosis. There were different
macro and micro vesicles in hepatocytes. Supportive
hepatitis was also detected. Hetrophills were accumulated
around vessels (Fig. 9 and 10). Kidney examination
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Fig. 2: Acipenser baerii, Note to white discoloration of liver

Fig. 3. Agarose specified gene electrophoresis of PCR products of deromonas genus Lane 1: 100 bp DNA Ladder (M)
Lane 2: Negative control, Lane 4: Positive control Lane 3: Strains belong to deromonas genus (599 bp)



VET. Res., 11 (1-6): 7-13, 2018

Fig. 4: Agarose 16stRNA gene electrophoresis of PCR

products of Aderomonas hydrophila, Lane 4: 100
bp DNA Ladder (M) Lane 1: Negative control,
TLane 3: Positive control, Lane 2: Strains belong

to Aeromonas hydrophila (685 bp)

Fig. 5. Acipenser baerii skin. Note to desquamation of

epidermis which shown with ulcer (H&E)

Fig. 6: Acipenser baerii skain. Note to Haemorrhage (H) in

the dermis and between muscles fiber (M) (H&E)
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Fig. 7. Part of picture 6 with higher magnification.

Acipenser baerii skin. Note to bacterial colony
(B) anderythrocytes (H) accumulated between
muscles fibers (M) (H&E)
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Fig. 8 Part of picture 7 with hlgher magnification.

Acipenser baerii skin. Note to basophilic bacteria
(H&E)
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Fig. 9: Acipenser baerii liver. Note to vacuolated and

clear hepatocytes. Also  accumulation of
inflammatory cells in portal area and around
vessels (asterisks) are obvious (H&E)
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Fig. 10: Part of Fig. 9 with higher magmfication.
Acipenser baerii liver. note to small vacuoles
{(green arrow) and big vacuoles (dark arrows) mn
hepatocytes. Also, suppurative hepatitis was
characterized by accumulation of different
heterophuls (red arrows) in portal area (H&E)

Fig. 11: Acipenser baerii kidney. Note to accumulation of
inflammatory  cells  between tubules and

glomerulus (asterisks) (H&E)

revealed Glomerulonephritis. Diffuse infiltration of
inflammatory cells especially, heterophils were seen
between tubules and glomerulus (Fig. 11 and 12).
Aeromonads that are present in aquatic environments
can be readily isolated from both rich and poor
(Holmes et al., 1996). Aeromonas
hydrophila as a fish pathogen, causing infections in carp,

environments

catfish and salmomds 1s associated with small surface
lesions, sloughing of scales, local haemorrhagem and
septicaemia (Austin and Austain, 1987).

This study showed that deromonas hydrophila was
the main causative agent of disease and mortality in
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Fig. 12: Part of fig. 11 with higher magnification.
Acipenser baerii kidney. note to different
heterophils (arrows) between tubules (H&E)

Siberian sturgeon. High prevalence of Aderomonas
hydrophila could be due to the presence of this bacterium
as a facultative organism moreover, this bacterium 1s a
natural part of intestinal microflora and some
environmental conditions such as stress can lead to an
outbreak of this disease (Trust et al., 1974, Kaper et al.,
1980; Len, 1987; Khalil and Mansour, 1997). Raverty and
Nikl (1999) demonstrated that the cause of mortality in
sturgeons in the Harrison River in British Columbia was
Aeromonas hydrophila. Lartseva (1999) reported
Aeromonads, enterobacteria and Pseudomeoenads 1solated
from sturgeons in the Volga River. These studies are in
agreement with our results that Aeromonas genus can
cause disease in sturgeons.

Common carp challenged with Aeromonas
hydrophila exhibited pathological changes in the skin and
muscle (Erer, 1981). We observed similar results in skin
and bony plaques had ulcers, balloons and haemorrhage.
Haemorrhage in dermis, hypodermis between muscles and
at cells can be due to the production of extra cellular
enzymes that have hemolytic and proteclytic activities
(Austin and Austin, 1987). Focal haemorrhage and dermal

lesions with ulcers were seen in chromc motile
Aeromonad mfection by Huizinga et al. (1979).
Aeromonas  hydrophila  putrefaction  creates

macroscopic and microscopic level depicted a visceral
haemorrhagic septicemia in Nile tilapia (Yardinei and
Aydin, 2011) and in this study diffuse infiltration of
inflammatory cells were also seen between tubules and
glomerulus in kidney.

Yardiimei and Aydin (2011) observed diffuse
haemorrhage and lymphocyte mfiltration m the liver of
Nile tilapia. Similarly, we observed a diffuse lipidosis in
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the current study. The reason for lipidosis may be are
attributed to toxins, hemolysin, protease and elastase that
produced by deromonas hydrophila (Lallier et al., 1984,
Khani and Wakabayashi, 1984; Nieto et al, 1991,
Rodnguez ef al., 1993; Gado, 1998; Afifi et al., 2000). The
variation between the results of the different studies can
be explained by differences in species (physiological
condition, immune responses fish age and size) and
experimental conditions or differences in pathogenicity of
the bacterium.

CONCLUSION

Overall, this study is the first to recognize Aeromonas
hydrophila in Acipenser baerii in freshwater ponds.
Clinical symptoms are significant signs for detecting
Aeromonas hydrophila that can result in mortality in fish
but more studies are required to find treatments for fish,
specifically sturgeons that are valuable cultured fish.
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