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Abstract
ȱȱ¢ǰȱȱȱ¢ȱǻǼȱȱ ȱȱ ȱęȱȱȱęȱȱȱ
Turkey. The disease occurred in market size rainbow trout (250-300g) reared in raceways at a
ȱȱȱ11°Cȱȱȱȱȱ Turkey in February 2014ǯȱȱěȱ
ęȱ ȱȱǰȱ ȱ¢ȱȱȱǰȱ ȱȱȱperpendicular to
the lateral line. The lesions were bright red, usually raised, non-ulcerative, approximately 5 cm in
ȱȱ¢¢ȱȱȱĚȱȱȱęǯȱ ¢ǰȱȱĚ¢ȱȱ ȱ
determined in the dermis.ȱȱęȱ ȱȱȱǰȱ ȱȱȱȱȱ
was no increased mortality associated with the disease. ȱȱȱ¡ȱ
ȱȱȱȱȱ¢ǰȱǰȱȱȱȱȱȱȱ ǯȱȱ
ȱ ȱȱȱ¢ȱ¢ȱȱȱȱȱŘŘǚȱȱŚŞȱǯȱacterial growth
was not observed on the plates.

Introduction
ȱȱ¢ȱǻǼȱȱȱĚ¢ȱ

ȱȱȱ¢ȱęȱȱȱ

ȱȱȱ ȱ¢ȱȱȱȱ

ȱ ȱȱȱȱȱ ǰȱ
in the US and mainland Europe. It appears to
be transmissible, although no causative agent
ȱ¢ȱȱęȱǻ¢ȱȱǯǰȱŘŖŗřǼǯȱ

disease (Adam, 2009; Lloyd, 2009; McCarthy et
ǯǰȱŘŖŗřǼǯȱȱ¢ȱ ȱęȱȱȱ
Scotland in December 2003 (Adam, 2009; McCarthy et al., 2013). The disease has also been
ȱȱǰȱ ¢ǰȱ ¢ǰȱȱ
(Schmidt-Posthaus et al., 2009; Metselaar, 2010;
ĴȱȱǯǰȱŘŖŗŗǲȱ¢ȱȱǯǰȱŘŖŗřǼȱȱ
the US (there known as US strawberry disease;
Olson et al. 1985; Lloyd 2009; Oidtmann et al.
2013).
ȘȱȱȂȱǱȱ¢ȓ¢ǯ

RMS is also known as cold water strawberry
disease (CWSD) (Ferguson et al., 2006; VernȬ ě¢ȱȱǯǰȱŘŖŖŞǼǯȱȦȱȱȱ
temperatures less than 17oC and is thought to
ȱ ȱęȱȱȱȱ ȱ
ȱǻȬ ě¢ȱȱǯǰȱŘŖŖŞǲȱȱ
et al., 2013). In RMS prevalence can reach up
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ȱŞŖƖǰȱȱȱȱȱ¢ȱǻȱȱ
al., 1985; Lloyd, 2009). RMS is characterised

RMS/CWSD (Oidtmann et al., 2013).

by single to multiple skin lesions. These skin

Bacteriology
ȱȱǰȱȱ ȱȱȱ

ȱȱěȱȱ¢ȱȱ -

ȱ¢ǰȱȱȱȱȱȱęȱȱ

grade the product, lowering its market value
ȱȱȱęȱȱȱǯȱȱ

streaked on trypticase soy agar (TSA Merck).

ȱěȱęȱȱȱ¢ȱȱ
changes (Oidtmann et al., 2013).

The plates were incubated at 22oȱȱŚŞȱǯȱ
Histopathology
The tissue ȱ ȱȱȱȦ

ȱ¢ȱȱȱęȱȱȱ

ǰȱę¡ȱȱŗŖƖȱȱěȱȱ

ȱȱ ȱȱȱȱȱȱȱȱ
ȱȱȱ¢ǯ

and embedded in wax using standard techniques. Sections were stained with haematoxyȱȱȱǻ ǭǼȱǻǰȱŘŖŗřǼǯ

Material and Method
Outbreak investigations

Results

ȱȱȱȱȱȱȱȱȱȱȱ¢ȱ ȱȱ ȱ
December 2013 and February 2014 in rainbow

ȱȱȱęȱȱȱȱȱ ȱȱ

ȱȱŗŖŖȱȱȱȱȱ£ȱȱȱ
and transportation. Mortality rates were very

ȱȱŗŗǚȱȱFebruary ŘŖŗŚǯȱěȱęȱ ȱ¢ȱȱȱȱȱ

low, and the water temperature below 16°C.

 ȱȱȱȱȱǯȱ

ȱȱȱȱęȱȱȱ
antibiotic treatments.

There was no increased mortality. Initially, prevȱȱěȱęȱȱȱȱ ȱȱ
at approximately 10% in December 2013; this

Fish Sampling
ȱȱȱŚŖȱ ȱȱǻ¢ȱ ȱŘśŖȬřŖŖȱ

increased to 70 % in January-February 2014.

g) presenting with skin lesions were collected
ȱȱȱȱřȱȱȱȱȱ
ȱȱ¢ȱȱ¢ȱŘŖŗŚǯȱ

ȱȱȱǰȱ ȱ¢ȱȱȱ

in Turkey. The disease outbreak occurred in
ȱęȱǻŘśŖȬřŖŖȱǼȱȱȱȱȱȱ ȱ

ȱęȱ ȱ ȱȱȱȱȱȱ
ǰȱ ȱȱ ȱȱȱȱȱ
ȱȱȱȱȱĚ (Figure 1).
ȱǰȱěȱǰȱȱȱ

Diagnosis of RMS
ȱȱȱȱęȱȱȱěȱȱ

lesions in the ventral region were observed in

populations were compared to the criteria de-

ȱȱĚȱ ȱȱȱȱȱȱ
approximately 5 cm in diameter.

ȱȱȱȱȱȱȱȱ

ȱęȱǻŘŖƖȱȱ¡ȱęǼȱǻȱŘǼǯȱȱ

conditions as described by Oidtmann et al.
(2013). The characteristics used to discriminate

Bacterial growth was not observed on TSA.

ȱȱȱȱȱȱȱ

A dȱȱȱȱȱȱȱ

ȱ¢ǰȱȱǰȱȱȱ
ǰȱȱȱȱ

diagnosis is shown in Figure 3.

ȱȱȱȱȱȱȱȱȱ
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Figure 1.ȱ¢ȱȱȱȱȱĚȱȱ ȱǯ

Figure 2.ȱěȱǰȱȬȱȱȱȱȱȱěȱ ȱǯ

ȱȱȱȱȱȱěȱ

ȱęȱȱȱȱȱ ȱ

ęȱȱ¢ȱȱȱȱ¢ȱȱȱ
ȱȱ¡ȱȱǯȱȱ-

trout industries in the UK and other European

lammation was observed in the dermis, the
stratum compactum and scale pockets. In ad-

ȱ ȱȱȱ¢ȱȱȱ
ŗŖŖȱǻȱȱǯǰȱŘŖŖŝǲȱȬ ě¢ȱȱǯǰȱ

dition, moderate ¢¢ȱę was

2008; McCarthy et al., 2013; Oidtmann et al.,

ȱ muscle tissue (Figure 4).

ŘŖŗřǼǯȱ ȱȱ¢ǰȱȱ ȱęȱȱȱ

countries. Red mark syndrome is reported in

ęȱȱȱ ȱȱęȱȱȱ¢ǯȱ

Discussion
RMS causes economical damage, because it

ȱęȱ ȱȱ ȱȱěȱ

ěȱȱ£ȱ ȱǯȱȱȱ

ǰȱ ȱ¢ȱȱȱǰȱ
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Figure 3.ȱȱȱȱȱȱ¢ȱǻǼȱǻȱȱȱȱǯȱŘŖŗřǼ
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Figure 4. ¡¢ȱ ȱ ȱ ȱ ȱ ȱ ȱ ȱ  ȱ ȱ ěȱ ȱ Ȭȱ
syndrome. (a) ȱĚȱȱȱǰȱ¡ȱȱȱȱȱ(b) Moderate
¢¢ȱęȱȱȱ (c,d) Marked ¢¢ȱęȱȱȱ

ȱȱ ȱǻ¢¢ȱŘȬŚǼȱȱȱȱȱ

ȱȱęȱǻȱȱ

ȱȱȱȱȱĚǯȱȱȱ
ȱȱȱȱ ȱȱȱŗŗǚǯȱ

al., 2010; McCarthy et al., 2013; Oidtmann et al.,
ŘŖŗřǼǯȱǰȱȱȱȱȱ ȱ

ȱ ȱȱ¢ǯȱȱęȱ ȱȱ

¡ȱȱęȱȱȱȱ-

to those previously described by Ferguson et al.

ȱȱȱ ȱȱȱǯ

(2006), McCarthy et al. (2013) and Oidtmann et al.
(2013). In addition, lesions in the ventral region
were observed in the present study. McCarthy
ȱǯȱǻŘŖŗřǼȱȱȬ ě¢ȱȱǯȱǻŘŖŖŞǼȱȱ
reported the lesions in ventral region.
Marked dermatitis with extensive lymphocytic
ęȱȱȱȱȱ¢ȱ
was observed. Other researchers also reported

Currently, RMS is managed by medication and
ȱ ȱȱȱěȱęǰȱȱ ȱ
ȱȱȱȱǰȱȱȱ
ȱęȱȱǻȬ ě¢ȱȱǯǰȱŘŖŖŞǼǯȱ
¢ǰȱěȱęȱ ȱ¢ȱȱȱ
condition and showed normal behaviour and
ȱǯȱȱęȱȱȱȱěȱ
antibiotic treatments.
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ȱȱȱȱȱȱȱȱ¢ȱ

ȱȱȱ¢ȱȱȱ
ȱ¢ǰȱȱȱȱȱȱ

been conclusively demonstrated, the disease

agent and how it should be controlled. In addi-

ȱȱȱȱǻȬ ě¢ȱȱ
ǯǰȱŘŖŖŞǼǯȱȱȱȱȱȱ-

tion, general hygiene and sanitation measures

tions in rainbow trout concluded that European
RMS and US strawberry disease are likely to
be the same condition (Oidtmann et al., 2013).

ȱȱȱȱȱȱęȱǯȱ

Various studies on US strawberry disease

Adam K (2009). A retrospective epidemiological
¢ȱȱȱȱ¢ȱȱĴȱ
ȱ  ȱ ȱ ǻOncorhynchus
mykiss). MSc Thesis, The Norwegian School
ȱ¢ȱǰȱǰȱ ¢ǯ

ȱȱȱȱȱĴȬȱ
ȱǻǼȱȱȱȱȱȱ
strawberry disease (Lloyd et al., 2008, 2011). An
ȱȱȱ ȱȱȱ
ȱȱȱęȱǻȱȱǯǰȱŘŖŗŖǼǯȱ ȱ
ǰȱȱȱȱȱȱȱ
involvement in both diseases, but other causes
may also be relevant. RMS is considered a mulȱȱȱȱȱȱ
ȱȱȱ ȱȱȱĴǰȱ
ȱȱȱȱȱȱ
ȱȱȱȱȱȱȱȱǯȱ
Aquaculture is a rapidly growing sector in
Turkey. Rainbow trout production makes up the
ȱȱǻśŘǯŚƖǼȱȱȱȱȱ
ȱȱȱȱ¢ȱǻŗŗŗǯřřśȱ
tons in 2012; TUIK, 2012). RMS occured in the
ȱȱȱȱȱ¢ǯȱ ȱȱ
ǻŗŖƖǼȱȱȱȱȱȱȱȱǯȱǰȱȱȱȱȱȱȱȱȱǯȱȱȱȱȱ
 ȱȱȱȱȱȱȱ¢ȱȱ
ȱȱȱȱȱȱǯȱ
ȱȱȱěȱȱȱȱȱ
ȱȱȱǯȱȱȱȱȱȱȱȱȱěȱȱȱȱ

and biosecurity procedures and precautions
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