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Abstract 
Mortality episodes in 2-year-old Lena sturgeon (Acipenser baeri

-
tological n=15, microbiological n=5, histological n=5 investigations. The changes in red blood cells 

Microorganisms belonging to the genera Aeromonas, Vibrio and Edwardsiella were detected. Histo-

A. baerii 

Introduction
Lena (Siberian) sturgeon, Acipenser baerii, was 
introduced into aquaculture in southern Russia 
in the last decade. This species has been the 

and Williot, 2002). 
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cages, can result in poor water quality due 
to contamination by metabolic products and 

-

and, as a consequence, bacterial diseases can 

the genera Aeromonas, Vibrio and Edwardsiella 

Aeromonas hydrophila and A. sobria have previ-

diseases that resulted in sturgeon mortality 
(Yukhimenko et al., 2005).

involved in these epizootics. Other cages con-
tained Russian (Acipenser gueldenstaedtii) and 
starlet (Acipenser ruthenus) sturgeon, but there 

This case report details a mortality event where 
Aeromonas, Vibrio, Ed-

wardsiella and Mycobacteria were detected in 

Materials and methods 

cages and water quality parameters including 
temperature, dissolved oxygen, pH, total alka-
linity, total hardness, ammonia, nitrite, nitrate, 
phosphate, sulphate, hydro carbonate, chlo-
ride, magnesium and sodium were measured 

water quality parameters were then compared 
with standard values OST 155 372-87 (Collec-

To determine total bacterial counts, at least 

-

volume was calculated so that individual col-

 

external clinical abnormalities and post-mortem 

-
lowed by a Romanowsky solution. Detailed 
erythrocyte and leukocyte morphological analy-

-

-
-

teriological and histological examination. The 

scrapes and/or squashes, were examined mi-

aseptically, then parenchymal organs including 
liver, spleen, and kidneys were removed and 



194, Bull. Eur. Ass. Fish Pathol., 35(5) 2015

-
tured on solid media including Soybean Casein 
Digest Agar, blood agar, MacConkey Agar, 
Aeromonas Isolation Medium Base, Potato Dex-

the same media to obtain pure isolates (Birger, 
1983; Bergey, 1997).

-

using the x40 and x100 (oil immersion) objec-

implemented using MALDI-TOF mass- spec-
trometry. Mass-spectra processing and anal-

mass-spectra were processed using program 
package FlexAnalysis 2.4 (Build 11). Protein 

BrukerTaxonomy. 

T

homogenized and decontaminated using 1.5% 
cetylpyridinium chloride monohydrate (Ap-

slant tubes (VWR) and one Stonebrink’s slant 
tube (Microbiol). The Lowenstein-Jensen tubes 

inoculated into Löwenstein-Jensen medium. 

all inoculum tubes were checked at least once 
a week during two months.

warmed to room temperature and processed 
by an automatic histoprocessor (TISBE tissue 
processor, Diapath), then the tissue was embed-

eosin (HE), Giemsa, and Ziehl-Neelsen. The 
specimens were examined by light microscopy 
(Leica DMRB) and digital images were taken 
using a Nikon system. 

Results
The water quality analysis revealed a low con-

and chloride (986.0-1003.0 mg/L) was also de-
tected. Additionally, sodium (756.0 and 815.0 
mg/L) and magnesium (73.0 and 79.0 mg/L) 
2.8-2.9 times higher than what would be nor-
mally expected.

The bacteriological analysis detected 32 isolates 
-

and Edwardsiella. Total Bacterial Counts (TBC) 
3 colony 

Aeromonas sobria was present 
at the highest concentration at 50 CFU/mL and 
Vibrio cholerae non O1/ non O139 at 40 CFU/mL. 
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weight was 533.1 g (range, 440 to 690 g). Mori-

lose buoyancy, roll onto their back and expire. 

also had pale gills, an enlarged abdomen and a 
swollen anus. The internal examination showed 
haemorrhages in abdominal wall and the pres-

-
tion, and blood congestion in parenchymatous 
organs. The liver and spleen were enlarged 
and exhibited a sandy colour with numerous 
haemorrhages, and the gallbladder was hyper-

The changes in red blood cells were character-
ized by erythrocyte agglutination, poikilocyto-

The hemoglobin concentration in blood was 
about 32.0±5.11 mg/L. The leukogram was char-

-
trophils (19.7±0.97%) and monocytes (8.5±0.24%) 
and a decrease in lymphocytes (50.5±3.48%) and 
segmental (10.8±1.40%) neutrophils (normal 

-
matology, 1999).

The bacteriological analysis detected 35 isolates 

Aeromonas, 
Vibrio and Edwardsiella. The bacteria detected 

included Gram-negative, oxidase-negative coli 
Edwardsiella spp. and oxidase-

Aeromonas sobria and Vibrio cholerae non O1/ non O 

Aeromonas sobria ( 4 -
sumptive Vibrio cholerae 3 
CFU/g) and Edwardsiella spp. ( 3 3 

the spleen showed a slight to severe lympho-

these areas it was possible to observe several 
lymphocytes with pyknosis and karyorrhexis. 

bacteria or bacteria-laden macrophages were 
present (Figure 3). The epicardial tissue dis-
played lymphomyeloid depletion, in three out 

s

observed. The areas ranged in size and had a 
lighter central area that was surrounded by ne-
crotic tissue that was strongly acidophilic (Figure 
5). It was also possible to observe some haemor-

bacterial colonies were present (Figure 5). At 

-

macrophages or spread throughout the necrotic 

rod shape. In some liver sections, acid-resistant 
bacteria were very numerous, and exhibited 
morphology and staining characteristics similar 
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Figure 1. Spleen. Severe lymphocyte depletion. 
HE.

Figure 2.
severe lymphocyte depletion. HE.

Figure 3. Spleen. Bacterial colonies within a large 
necrotic area (arrows). HE.

Figure 4. Heart. Lymphomyeloid tissue depletion 
in the epicardium. HE.

Figure 5. Liver. Large necrotic area including 
numerous bacterial colonies. HE.

Figure 6.

bacteria (arrows). HE.
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Discussion 
Acipenser baerii 

-
nitude than the concentrations detected in the 

encounters brackish water conditions (Gritsen-

oxygen concentrations, and a high mineral and 

A. baerii
were obtained by Kazarnikova et al. (2011) in 

old A. gueldenstaedtii A. baeri in a commercial 

The changes in red blood cells were character-
ized as erythrocyte agglutination, poikilocyto-

-
ditionally, the leukogram was characterized by 

 
An impaired immune system is also suggest-
ed by the lymphocyte depletion observed in 
the spleen and in the epicardial tissue. The 

A. baerii 

genera Aeromonas, Vibrio and Edwardsiella. Among 
them, Aeromonas was the dominant genus. Similar 
results were obtained by Podzorova et al. (2009) 

-
ing juvenile sturgeon (beluga, Russian sturgeon, 
starred sturgeon, starlet and sturgeon hybrids) 

-
ported also by Lartseva and Bormotova (1998) in 

Aeromonas 
sobria present in the Lena sturgeon internal 

Figure 8. 
showing many rod shaped red stained bacteria. 

Figure 7. Liver. Necrotic area including numerous 

acid-resistent bacteria.
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4 CFU/g). Aeromonas sobria, the dom-
inant bacterial species, has never been isolated 

Aeromonas 
hydrophila has been recently detected in Lena 

(Colussi et al., 2005) and in sterlet (Acipenser 
ruthenus) (Quaglio et al., 2000) 
Aeromonas sobria and A. hydrophila have been 
detected in Russian sturgeon (A. gueldenstaedtii), 
starred sturgeon (A. stellatus) and beluga (Huso 
huso) in Russia (Podzorova et al., 2009). Aero-
monas sobria
pathogen associated with poor water quality and 
bad husbandry (author personal observation).

Vibrio 

-

and exophthalmia (Carnevia et al., 2013). Ad-

 Vibrio cholerae non O1/ non 
O139 (Senderovich et al., 2010), and can serve as 

Vibrio spp. in association 

 Vibrio 
cholerae non O1/ non O139 in this investigation 

Edwardsiella -

microorganisms is due to organic pollution in 
the water, moreover they are etiological agents 

Austin, 2012). White sturgeon are considered 
resistant to E. ictaluri -

In this investigation most likely Edwarsiella spp. 
were opportunistic bacteria.

The pathological and histological changes ob-
served in this study are similar to those de-

by A. sobria

by A. hydrophila in Lena sturgeon (Colussi et 
al., 2005) and Acipenser ruthenus (Quaglio et 

Aeromonas spp. 

stained bacteria inside the necrotic lesions by 

-

atypical mycobacteriosis was reported by Ucko 
et al., (2002) in Lena sturgeon. These authors 
reported that the liver and kidney exhibited 

numbers in the liver and kidney macrophages. 
Mycobacterium salmoniphilum

et al., 2013). The liver and kidney exhibited 

The results in Lena sturgeon reported herein, 
lacked the typical granulomatous lesions, oth-
erwise in the liver small necrotic areas were 



Bull. Eur. Ass. Fish Pathol., 35(5) 2015, 199

observed that contained numerous bacteria that 
stained red by Ziehl-Neelsen. We hypothesised 

in this outbreak was a secondary event related 
-

ment coupled with concomitant opportunistic 

Our observations are in agreement with those 

2008) suggesting that abnormal environmental 
stress and in this case, decreased oxygen, high 

increased mineralization rates along with high 
bacterial loads in the water, might increase the 

depletion that was observed in the spleen and 

immunosuppression. However, considering the 

role in this mortality event.
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