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edilmiştir. Bazı hasta balıkların solungaç f i lamentlerinde epitelyal hücre hiperplazisi, 
nekroz ve nekrotik hücrelerde dökülme görülmüştür. 

Anah ta r Ke l ime ler : Aeromonas hydrophila, Flavobacterium hydatis, Rus mersini , 
hemoraj ik septisemi. 
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A B S T R A C T 

Bacterial haemorrhagic sept icemia outbreaks occurred in young farmed Russian 
sturgeon (Acipencer gueldenstaedtii) in 2002-2003 associated with Aeromonas 
hydrophila alone or mixed infection with Flavobacterium hydatis. These bacteria induced 
low mortalit ies among the fish reared in concrete ponds at Sapanca Freshwater Fish 
Culture and Research Stat ion, Istanbul University, Fisheries Faculty. Clinically, affected 
f ish, 1-2 years old (100-380 g in weight) showed haemorrhages on the skin of ventral 
side of head, at the base of fins and around ganoid scales. Affected fish gills general ly 
were congested, haemorrhagic and necrotic. Some affected fish gill f i laments showed 
epithelial cell hyperplasia, necrosis and s loughed of the necrotics cells. 

Key W o r d s : Aeromonas hydrophila, Flavobacterium hydatis, Russian sturgeon, 
haemorrhagic septicemia. 

ÖZET 

TÜRKİYE 'DE GENÇ KÜLTÜR RUS MERSİN 
B A L I K L A R I N D A {Acipencer gueldenstaedtii) G Ö R Ü L E N 

B A K T E R İ Y E L H E M O R A J İ K SEPTİSEMİ ÜZERİNDE BİR Ç A L I Ş M A 

İstanbul Üniversitesi Su Ürünleri Fakültesi Sapanca İçsu Balıkları Üretim ve 
Araştırma İstasyonu'nda beton havuzlarda yetiştiriciliği yapılan genç Rus mersin 
balıklarında (Acipencer gueldenstaedtii) 2002-2003 yıl larında Aeromonas hydrophila tek 
başına veya Flavobacterium hydatis ile karma enfeksiyon şeklinde bakteriyel hemoraj ik 
septisemi oluşturarak balıklarda düşük mortal i teye neden olmuştur. Klinik olarak hasta 
balıklarda (100-380gr) deri renginde koyulaşma, yüzgeç diplerinde ve ganoid pulların 
çevresinde hemoraji ler görülmüştür. İç organlarda hiperemi ve hemoraji yaygın bir 
şekilde görülürken solungaçların genell ikle hiperemik, hemoraj ik ve nekrotik olduğu tespit 
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INTRODUCTION 

Despite the extensive information about the bacterial disease in most teleost 
f ishes, a few data exist on bacterial diseases of sturgeon. A motile aeromonad 
sept icemia caused by Aeromonas hydrophila frequently induced considerable losses in 
Persian sturgeon (Acipenser persicus) f ingerlings in northern Iran (Soltani and Kalbassi, 
2001) and also in the Harrison river sturgeon in Canada (Raverty and Nikl, 1999). 
Yersinia ruckeri was found responsible for 10% mortalit ies in the young (15-30 g) 
cultured sturgeon (Acipenser baerii) in south western of France (Vui l laume et al., 1987). 
Bauer et al., (2002) reported that Flavobacterium johnsoniae was isolated from diseased 
farmed young sturgeons (3-4 g) in Russia and it was also isolated from 6-7 years old 
diseased farmed Russian sturgeon with low mortality in Turkey reported by Karata§ et 
al., 2010. An outbreak of Pseudomonas fluorescens was reported in young (10g in size) 
farmed Siberian sturgeon (A. baerii) with high mortality (40%) in northern Italy (Brunetti 
et al., 2006). 

The aim of this study was to characterize pathogens responsible for the outbreaks 
of disease in young farmed Russian sturgeon (1-2 years old) reared from ferti l ized eggs 
which were imported from Krasnodar Russia in 2001 . The result of bacteriological 
examinat ions and details of the histopathology of the disease are presented here. 

M A T E R I A L A N D METHODS 

Fish 

Ten affected fish (100-380g) obtained from concrete ponds of Istanbul University, 
Fisheries Faculty Research Station in Sapanca in 2002-2003, was sampled for 
bacteriology and histopathology. Water temperature at the t ime of sampling varied from 
between 20 and 22°C. 

Bacteriology 

Bacteriological samples of liver, kidney and spleen were streaked onto Tryptic 
Soy Agar (TSA) plates and plates were incubated at 22°C for 48h. The morphological 
and physiological characterist ics of bacterial colonies from each plates were determined 
by conventional biochemical and physiological tests (Austin and Austin, 1987) and 
bacteria identified fol lowing Bergey's Manual (Holt et.al., 1994). 

Histopathology 

Samples of t issues from gut, kidney, spleen, liver heart and gills were processed 
for histopathology by f ixing in 10% buffered formalin, and processed for paraffin 
embedding. Histological sections (5^m) were stained with haematoxyl ine and eosin and 
examined by light microscopy (Bullock, 1978). 
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RESULTS 

Affected fish (100-380g) general ly showed darkening of the skin, with 
haemorrhages on the ventral side of the head skin, at the base of fins and around the 
ganoid scales (Figure 1). Considerable level of mortalit ies occurred in fish stocks. 

F i g u r e 1 . Hyperemia and haemor rhages on the ventra l s ide of the head sk in, at the base of f ins 
and around the gano id sca les in the af fected f ish. 

Ş e k i l 1 . Hasta bal ık larda başın alt yüzünde, yüzgeç d ip ler inde v e gano id pul ların etraf ında 
h iperemi v e hemoraj i 

Internally, the most obvious findings were congest ion of the visceral organs with 
haemorrhages over the v iscera (Figure 2) . In addition to these f indings, black colouration 
of the liver was also observed in some affected f ish. 

Two Gram-negat ive bacteria cultured from visceral organs fol lowing incubation of 
kidney, spleen and liver swabs at 22°C for 48h on TSA. These bacteria were identif ied as 
A. hydrophila and Flavobacterium hydatis. A. hydrophila produced cream coloured 
colonies consist of Gram negative, motile and short (0.5-0.8 x 1.5-3.5|j.m) rods, were not 
sensit ive vibriostat (O/129); cytochrome oxidase; and catalase posit ive, fermentat ive by 
O/F glucose test. F. hydatis produced yel low coloured colonies consist of long rods (0.5x 
8-10^m), showed gliding movements, catalase posit ive, but not oxidase posit ive, 
fermentat ive by O/F glucose test. A few long, slender thread-l ike cells were seen in the 
young cultures of the F. hydatis in Gram stained preparates (Figure 3) . The 
morphological , physiological and biochemical features of the isolates were shown in 
Table 1. 

F i g u r e 2. Conges ted v iscera l organs, wi th haemorhages over the v isera. 
Ş e k i l 2. H iperemik v isceral organlar ile v isceral organlarda hemoraj i ler 

F i g u r e 3. A few long, s lender thread- l ike cel ls (arrowed) in young cul tures of Flavobacterium 
hydatis (Gram x1000) . 

Ş e k i l 3. Flavobacterium hydatis'n genç kül tür ler inde bir kaç ince uzun iplik benzer i (okla 
göster i lmişt i r ) bakter i hücreler i (Gram x1000) . 
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T a b l e 1 . The morpho log ica l , physio logical and b iochemica l features of isolated bacter ia. 
T a b l o 1. İzole ed i len bakter i ler in morfoloj ik, f izyoloj ik ve b iyok imyasal özell ikleri 

Aeromonas hydrophila Flavobacterium hydatis 

Gram stain ing - -

Moti l i ty + +* 

Cy toch rome Ox idase + -

Ox idat ive-Fermenta t ive Metabo l ism +/+ +/+ 

Voges Proskauer react ion - V 

Methy le red test V -

Indole V V 

Citrate + -

Arab inose - V 

Galac tose - + 

Mannose + + 

Lactose - -

Fructose + -

Mal tose + + 

Sucrose + + 

G lucose + + 

Manni to l - -

Xy lose - V 

Argin ine d ihydro lase + + 

Lysine decarboxy lase - -

Orni th ine decarboxy lase - -

Growth 37°C + + 

% 0 (w/v) NaCl + + 

% 4 (w/v) NaCl - -

% 7 (w/v) NaCl - -

0/129 R S 

O N P G (p-Galaktos idase) + + 

*: gliding motility; V: variable; R: resistance; S: sensitive 

Histologically, diseased sturgeons showed depletion of haemopoietic elements both in 
the renal (Fig. 4a) and spleenic haemopoietic tissue. The remaining cells of spleen were usually 
necrotic. The kidneys showed peritubuler and glomeruler oedema, considerable tubular 
degeneration and necrosis (Figs 4b). Multifocal large liquefactive necrotic areas and 
haemorrhages were found in the affected liver and focal necrosis is found in the cardiac muscle. 
Multifocal melanomacrophage centers and liquefactive necrotic areas were seen in some affected 
liver (Fig. 4c) sections. The intestinal (Fig. 4d) and gastric mucous membrane was usually 
necrotic and sloughed into the lumen. Affected fish gills with A. hydrophila were generally 
congested and haemorrhagic (Fig. 4e). Epithelial hyperplasia, sloughed epithelial cells and mucus 
were observed in the gill filaments of affected fish with F. hydatis (Fig. 4f). 

F i g u r e 4. Histological sect ions of af fected f ish t issues (a) deple t ion of haemopoie t ic e lements , 
degenera t i ve and necrot ic tubu les in k idney (H&E, X100) , (b) per ig lomeru ler o e d e m a 
and haemor rhag ie in the af fected g lomeru lus (H&E, X200) , (c) mult i focal 
me lanomac rophage centers in the af fected liver (H&E, x100) , (d) necrot ic mucosa 
m e m b r a n e and s loughed into the lumen of the af fected intest ine (H&E, x200) , (e) 
conges ted and haemorrhag ic gill f i laments (H&E, x200) , (f) and epithel ial hyperp las ia, 
haemor rhages of the necrot ic gill f i laments t ips (H&E, x100) . 

Şek i l 4 . Hasta balık dokular ın ın histoloj ik kesit leri (a) böbrekte hemopoie t ik dokuda aza lma, 
dejenerat i f v e nekrot ik tübül ler (H&E, X100) , (b) g lomeru lus larda per ig lomerular ö d e m v e 
hemora j i (H&E, X200) , (c) karac iğerde mult i focal me lanomakro fa j odaklar ı (H&E, x100) , 
(d) bağı rsak ta nekrot ik mukoza m e m b r a n ı n d a lümene dökü lme (H&E, x200) , (e) 
so lungaç f i lament ler inde h iperemi ve hemoraj i (H&E, x200) , ( f )nekrot ik so lungaç f i lament 
uç lar ında epitelyal h iperplazi v e hemoraj i ler (H&E, x100) . 
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DISCUSSION 

For the most diseases investigation of sturgeon, regardless of species, a bacterial 
agent has been identified as the definitive cause of mortali ty in many countries 
(Vuil laume et al., 1987; Raverty and Nikl, 1999; Francis-Floyd, 2000; Soltani and 
Kalbassi, 2 0 0 1 ; Brunetti et al., 2006). 

Francis-Floyd (2000) has been reported that most bacterial agents isolated from 
most sturgeon disease cases which were predisposed stress factor in their history, were 
examined University of Florida; identified as opportunist ic pathogen bacteria namely, A. 
hydrophila, Pseudomonas spp. and A. sobria. In this study, similarly we also identified 
opportunist ic pathogen bacteria namely A. hydrophila and F. hydatis as definitive causes 
of mortal i ty of Russian Sturgeon reared in the large concrete ponds at low level of 
dissolved oxygen (<4mg/l) with organic loads, particularly when the accumulat ions are 
on the bottom of ponds. 

The affected fish had showed darkening in colour with haemorrhages on the 
ventral side of the head skin, and at the base of fins and around the large ganoid scales 
and congested visceral organs, with haemorrhages over the viscera, mortality, as 
descr ibed in other teleost fish infected with A. hydrophila (Richards and Roberts, 1978, 
Soltani and Kalbassi, 2 0 0 1 ; Guvener and Timur, 2005) . 

F. hydatis isolates were consist of 8 - 1 0 | m long rods as described other workers 
(Strohl and Tait, 1978; Austin and Austin, 1987, Bernardet et al., 1996) but we observed 
a few long, slender thread-l ike cells in young cultures. F. hydatis exhibits swarming and 
gliding motil i ty under certain condit ions, and the structure of its cell wall is similar to that 
of F. johnsoniae (Bernardet et al., 1996, Karataş et al., 2010). Their micromorphology, 
gliding motil ity and the ability of the acid production from glucose, cytochorome oxidase 
negative and fermentative (F) metabol ism character had made them distinct from other 
Flavobacterium spp. (Bernardet et al., 1996, Austin and Austin, 1999). For the reason F. 
johnsoniae should have given posit ive cytochrome oxidase reaction we differentiated our 
isolate as F. hydatis. 

Deplet ion of haemopoiet ic elements in the renal and splenic haemopoiet ic tissue, 
considerable tubular degenerat ion and necrosis in the kidney, multifocal necrotic areas 
and haemorrhages in the liver, in the gills and necrotic intestinal and gastric mucous 
membrane were also similar histopathological findings were described in other teleost 
fish with moti le aeromonad sept icemia (Richards and Roberts, 1978; Güvener and 
Timur, 2005). In addition to these findings in the affected fish with F. hydatis; hyperplasia 
of the gill epithelia, necrose and s loughed of epithelial cells were observed beside the 
haemorrhagie as described in the bacterial gill diseases induced by f lavobacteria (Noga, 
1999). Diffuse melanomacrophage centers were observed in some affected liver 
sections similar to the kidney which that normal ly do not observe in the teleost fish liver. 
These diffuse melanomacrophage centers should be turned the liver colour to black. 

Finally, this is the first report of the haemorrhagic sept icaemia induced by A. 
hydrophila associated with or without F. hydatis, as a secondary pathogen in farmed 
Russian sturgeon in Turkey. 
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