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ABSTRACT 

The aim of the study was to determine a considerable level of mortalities occurred in rainbow trout 
fry (Oncorhynchus mykiss) cultured in a research hatchery located in Marmara Region/Turkey. 
Totally 18 individuals (1-8 g) were investigated by using bacteriological and mycological meth-
ods. The affected fish showed skin darkening, prolapses and fungal mats at the base of the fins. 
According to morphological and biochemical characteristics of the isolates, all of them were iden-
tified as Aeromonas sobria. Saprolegnia sp. was also observed in squash preparations of the skin. 
All isolates were determined to be sensitive against florfenicol, enrofloxacin and ciprofloxacin. 
Histopathologically, vacuolar degeneration, haemorrhage and hyperaemia in the liver, tubular ne-
crosis, periglomerular edema, and multifocal melanomacrophage deposits in the kidney and de-
pletion of white pulp in the spleen were determined. Distal type epithelial cells hyperplasia was 
also observed in the gills. In diseased fish, motile Aeromonad septicaemia was described and 
Saprolegnia sp. was also detected in fins and skin lesions but it was considered to be a secondary 
infection. 
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Introduction 
Aquaculture activities have begun in Turkey in 1970s with 
rainbow trout (Oncorhynchus mykiss). Production of rainbow 
trout reached to 103.192 t in 2018 in Turkey. In this period of 
time, by the increase of the number of fish farms and the pro-
duction, disease problems has begun and until recently, these 
epizootics have increased rapidly parallel to the epizootics in 
other countries.  

Motile Aeromonas septicaemia (MAS, Bacterial hemorrhagic 
septicemia, Aeromonad septicemia or Red Pest) caused by 
motile members of the genus Aeromonas is a ubiquitous dis-
ease affecting freshwater and marine fish all over the world. 
Fish pathogenic motile Aeromonads have often been associ-
ated with A. hydrophila (Austin and Austin, 2007). However, 
other members of the genus including A. sobria (Toranzo et 
al., 1989), A. allosaccharophila (Martinez‐Murcia et al., 
1992), A. caviae (Candan et al., 1995), A. jandaei (Esteve et 
al., 1995), A. veronii biovar sobria (Rahman et al., 2002) and 
A. schubertii (Alvarez et al., 2004) have also been detected as 
fish pathogens. These bacteria are known to cause various in-
fections, especially gastroenteritis, by passing from animals 
to humans through food (Plumb and Hanson, 2011).  

Aeromonas sobria has been recognized as a fish pathogen 
since 1987 and it was first reported in wild gizzard shad 
(Dorosoma cepedianum) in USA (Toranzo et al., 1989). In 
Turkey, A. sobria was first reported in intestinal tracts of 
healthy Atlantic salmons (Salmo salar) in Black Sea (Kara-
tas, 1996). This pathogen was also detected in rainbow trout 
(Oncorhynchus mykiss) (Kayis et al., 2009; Ozer et al., 2009; 
Durmaz and Turk, 2009; Onuk et al., 2017), gold fish 
(Carassius auratus) (Korun and Toprak, 2007), green terror 
(Andinoacara rivulatus) (Şahin et al., 2019), gilthead sea 
bream (Sparus aurata) and sea bass (Dicentrarchus labrax) 
(Avsever et al., 2012) in Turkey. Wahli et al. (2005) declared 
that A. sobria is a causative agent of ulcerative skin diseases 
in farmed perch (Perca fluviatilis L.) with high mortality in 
Switzerland. A. sobria caused mass mortality of Garra rufa 
in a hatchery in Slovakia (Majtan et al., 2012).   

Motile Aeromonas septicaemia are usually associated with 
stressors (Shoemaker et al., 2015). Poor feeding response, 
lethargy, pale gills, exophthalmia, and haemorhagic eyes are 
the most common clinical findings of MAS. Scale loss, 
frayed fins and necrotic lesions on the skin and friable organ 
are also observed (Toranzo et al., 1989; Karatas, 1996; 
Yardımcı and Aydın, 2011; Shoemaker et al., 2015).  

Infection of eggs, fry and larger fish by water mould is an-
other problem in cultured rainbow trout. Fungal infections 
can occur as a secondary infection alongside bacterial, viral 

or parasitic infections (Roberts, 2012). The present study 
aimed to determine the cause of mortalities in rainbow trout 
fry (Oncorhynchus mykiss) cultured in a research hatchery of 
Marmara Region in Turkey. 

Material and Methods 
Bacteriological and Fungal Examination 

Totally 18 moribund individuals were investigated by using 
basic bacteriological and mycological methods. Samples 
were taken from internal organs and streaked onto Tryptic 
Soy Agar and Sabouraud %2 Dextrose Agar and incubated at 
22°C for 48-72h. After incubation, the isolated bacterial pure 
cultures were examined using standard protocols according 
to Austin and Austin (2007) and Buller (2004). Also rapid 
diagnosis kit API 20E was used in all isolates. Before nec-
ropsy, scrapings taken from fungal mats at the base of fins 
were stained with lacto-phenol cotton blue and examined un-
der light microscope.  

Antimicrobial Susceptibility Testing  

All bacterial isolates were tested for antimicrobial suscepti-
bility by using Kirby-Bauer disc diffusion method and per-
formed using multidiscs (chloramphenicol, florfenicol, eryth-
romycin, oxytetracycline, kanamycin, streptomycin, ampicil-
lin, enrofloxacin, ciprofloxacin and flumequine). Isolates 
were streaked onto Mueller-Hinton agar (Oxoid), incubated 
at 22°C for 48h and interpreted according to Clinical and La-
boratory Standards Institute (CLSI) data (CLSI, 2013).  

Histological Examination 

Histopathological tissue samples from the internal organs 
were taken and fixed in 10% buffered formalin, processed 
with routine methods and embedded in paraffin blocks. Sec-
tions (5μm) were stained with haematoxylin-eosin (HE) 
(Culling, 1963) and examined under light microscope using 
the image analysis system NIS-Elements BR Microscope Im-
aging Software (Nikon Instruments).  

Results and Discussion 
The moribund fish samples externally showed loss of color 
or darkening of the skin (Figure 1A, B), eroded fins and fun-
gal mats at the base of fins (Figure 1B), slight exophthalmia 
(Figure 1C) and prolapse (Figure 1D). Internally, pale liver 
and visceral fat and accumulation of a mucoid yellowish fluid 
in the intestines were observed (Figure 1E). Petechial haem-
orrhage in the liver and splenomegaly were detected in a few 
sample (Figure 1F). These clinical findings are similar to the 
typical MAS findings reported by many researchers 
(Snieszko and Bullock, 1965; Toranzo et al., 1989; Karatas, 
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1996; Yardımcı and Aydın, 2011; Shoemaker et al., 2015). In 
MAS, outbreaks are associated with poor management and 
environmental status and this stress-related situation causes 
mortality (Plumb and Hanson, 2011). In this study, a consid-
erable level of mortalities occurred in the hatchery fish 
stocks.   

Total of twenty Gram-negative motile isolates were recov-
ered from kidney, spleen, liver and blood of ten moribund fish 
samples. These motile Gram-negative short rods produced 
white-cream convex colonies on Tryptic Soy Agar at 22°C 
after 48h. All isolates showed the same biochemical, morpho-
logical characteristics and API 20E results. The bacterium 
produces arginine dihydrolase, catalase, β-galactosidase, in-
dole, lysine decarboxylase and oxidase but does not hydro-
lyse esculin. The API 20E profile is so similar with previous 
A. hydrophila reports (Buller, 2004; Austin and Austin, 
2007). They were characterized by haemolytic colonies on 
sheep blood agar when grown at 25°C and 30°C and all of 
them were identified as Aeromonas sobria (Table 1).  

Table 1.  Some phenotypic and morphological characteristics 
of Aeromonas sobria isolates 

Characteristics A. sobria n=20 
Colony colour Cream 
Morphology Rods 
Gram Staining - 
Motility + 
Cytochrome Oxidase + 
Catalase + 
O/F Test +/+ 
Inositol - 
Arabinose - 
Sorbitol - 
Esculin - 
Production of H2S - 
Citrate + 
ONPG + 
0/129  (150µg) R 
Indole + 
Methyl Red V 
Voges-Proskauer Test + 
Arginine + 
Lysine - 
Ornithine - 
API 20E results 7 2 4 7 1 3 7 5 7 

+: positive reaction, -: negative reaction,  R: resistant, V: variable 

Oomycetes of the genus Saprolegnia, especially S. parasit-
ica, are economically important pathogens of fish. Sapro-
legnia species also affect to decline of the amphibians and 
crustaceans. In Japan, S. parasitica and S. diclina caused high 
mortality of cultured rainbow, coho salmon (Oncorhynchus 
kisutch) and ayu (Plecoglossus altivelis) (Yuasa et al., 1977; 
Yuasa and Hatai, 1995). Grey-white patches on fish skin hav-
ing cotton-like appearance underwater were also observed in 
some rainbow trout fries. When fungal mats that stained with 
lacto-phenol cotton blue were examined under light micro-
scope, Saprolegnia sp. observed in fins and skin lesions. No 
growth was detected on Sabouraud %2 Dextrose Agar after 
the incubation at 22°C after 72h. For this reason, Saprolegnia 
infection was considered as a secondary, opportunistic infec-
tion.  

Durmaz and Türk (2009) reported that Aeromonas so-
bria isolates were highly resistant to oxytetracycline, strepto-
mycin and carbenicillin in their study. Onuk et. al (2017) re-
ported that A. sobria strains, that were isolated from rainbow 
trout, from mullet and in water resources from different geo-
graphic regions of Turkey, were gentamicin-sensitive but re-
sistant to beta-lactam antibiotics and ampicillin. In this study, 
all isolates were found to be susceptible to florfenicol, en-
rofloxacin and ciprofloxacin, while they were semi-sensitive 
to chloramphenicol and flumequin, and resistant to erythro-
mycin, oxytetracycline, kanamycin, streptomycin, ampicillin 
and vibriostatic agent O/129. Similar sensitivity to ciproflox-
acin and enrofloxacin were reported by other research-
ers (Guz and Kozinska, 2004; Durmaz and Turk, 2009; Onuk 
et al., 2017; Şahin et al., 2019). We found that the highest 
resistance was against ampicillin and oxytetracycline. While 
ampicillin is used for the treatment of human diseases, oxy-
tetracycline is used in the treatment of bacterial diseases in 
freshwater fish farming in Turkey. The possible cause of re-
sistance to these antibiotics is thought to be due to the heavy 
use of these antibiotics. 

Histopathologically, vacuolar degeneration and necrosis in 
the parenchyma cells of liver, hyperaemia and haemorrhage 
in the liver (Figure 2A, B), depletion of the spleen (Figure 
2C), myopathy (Figure 2D), tubular necrosis, periglomerular 
edema and multifocal melanomacrophage centers in the kid-
ney (Figure 2E), hyperplasia of gill lamellae and disruption 
of gill epithelium (Figure 2F) and depletion of white pulp in 
the spleen were determined. Our histopathological results are 
similar with previously reported histopathological findings of 
Motile Aeromonad infections (Yardımcı and Aydın, 2011; 
Laith and Najiah 2013; Saharia et al., 2018).  
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Figure 1. Moribund fish showed (A) depigmentation of the skin, (B) eroded fins and fungal mats at the base of fins (*), (C) slight exophthalmia (arrowed), 

(D) haemorrhage and prolapse (arrowed), (E) visceral fat (*) and (F) splenomegaly(*).
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Figure 2.  Photomicrographs of the tissue sections of moribund rainbow trout fries. (A) Vacuolar degeneration and necrosis in the parenchyma cells 

of liver, hyperaemia and haemorrhage in the liver H&E X20, (B) necrosis in the parenchyma cells of liver and haemorrhage H&E X20, 
(C) depletion of white pulp in the spleen H&E X20, (D) myopathy H&E X10, (E) tubular necrosis (n), periglomerular edema (*) and 
multifocal melanomacrophage centers (mc) in the kidney H&E X20, (F) hyperplasia of the gill lamellae (arrowed) and disruption of the 
gill epithelium (*) H&E X20. 
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A co-infection caused by Saprolegnia parasitica and Aer-
omonas hydrophila were described previously in sea bass by 
Dinçtürk et al. (2018) in a recirculating aquaculture system 
and they suggested that S. parasitica could be dominant in the 
outbreak, but in our case we found that Aeromonas sobria 
was the primary cause. 

Conclusion 
In aquaculture, increased production, pressures on faster 
growth, high stock density could create conditions conducive 
to outbreak of bacterial infectious diseases. In conclusion, 
motile Aeromonad septicaemia was described in this study. 
Saprophytic fungus Saprolegnia sp. played a role as a sec-
ondary pathogen in this infection. In addition, according to 
the data obtained from this study, enrofloxacin was success-
ful with a feed dose of 20 g / 10 kg / 7-8 days in the treatment 
of diseased fish. 
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