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Abstract 
Marteilia refrigens is a protozoan parasite belonging to genus Marteilia, infecting several marine bivalve 
species, causing damages of the digestive tract, physiological disorders and high mortality in bivalve molluscs. 
Infection of Marteilia refringens has been reported in bivalve molluscs of economical importance such as 
Mediterranean mussel (Mytilus galloprovincialis), European mussel (Mytilus edulis) and flat oysters (Ostrea 
edulis). Marteilia refringens has been responsible for causing high mortality and heavy production loses in 
molluscs farming areas and therefore OIE has included the infection of Marteilia refringens, one of the main 
bivalve molluscs pathologies, in the list of notifiable aquatic animal diseases. The present study covers 2 
different molluscs farming areas where Mytilus galloprovincialis is reared in aquaculture farms (Butrinti lagoon 
and Gulf of Shengjin) as well as the Mati river estuarine area, where Mytilus galloprovincialis is reared in 
“wild” natural beds. In years 2010 and 2011, 1350 samples (individuals) of Mediterranean mussel (Mytilus 
galloprovincialis) were sampled and tested following the officially recommended OIE methods. Prevalence of 
the infection of Marteilia refringens was 0,6% in samples of mollusc cultivating area from Butrinti lagoon, 6% 
in samples of mollusc cultivating area from Gulf of Shengjin, and 8% in samples from the natural beds of the 
Mati river estuarine.  
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1. Introduction  

Marteiliosis is a disease of bivalve molluscs, 
caused by the parasites of genus Marteilia, Marteilia 
refringens, affecting some important aquaculture 
species in Europe, such as the Mediterranean mussel 
(Mytilus galloprovincialis), blue mussel (Mytilus 
edulis) and the European flat oyster (Ostrea edulis) 
[14, 24, 16, 18, 15]. Infection with Marteilia 
renfringens has been responsible for high mortality of 
flat oysters in Europe [13, 3] and by several authors 
reported less mortality but a loss of conditions and 
negative effects on reproduction in parasitized Mytilus 
galloprovincialis [30, 31, 5] and therefore has been 
recognized by the OIE as a significant pathogen of 
bivalve molluscs and included in the OIE list of 
diseases [22].  

The presence of Marteilia spp. has been reported 
in some Mediterranean countries, in Albania [1] in 
Lagoon of Butrint, in Croazia [32], in France [14], in 
Greece [25], in Italy [27], in Spain [15]. In Adriatic 
Sea Marteilia was first described in Mytilus 
galloprovincialis originating from Venice lagoon [8]. 

Mediterranean mussel, M. galloprovincialis, is a 
well known and requested molluscs species at the 
national and international market, therefore its 

farming presents a relevant factor in aquaculture 
industry and one of the priorities of the economical 
growth in this particular field. 

The present study was extended in 2 main 
farming areas of Mytilus galloprovincialis in Albania: 
Butrinti lagoon and Gulf of Shengjin. It also covered 
the natural growth area of the Mati river estuarine. 
Establishing of the health status of M. 
galloprovincialis farmed in the territory of Albania 
was the main objective of the present study. Increased 
knowledge of the factors influencing the prevalence of 
Marteilia spp. in different areas will help the 
development of the rapidly growing mussel culture 
industry. This is particulary important in light of 
recent reportes of the spread of M. refringens to new 
aquaculture species and localities [26] and Marteilia 
like infections in other mollusc species [19, 10]. 

In most of the mussel cultivation systems in the 
world are based on the transplantation of seed from 
different natural beds or culture sites to rearing areas, 
where mussels are grown to commercial size [11]. In 
this context, pathogen transfers through movements of 
aquatic organisms appear to be an important 
underlying cause of such epizootics, with the 
consequent need to establish effective precautionary 
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surveillance based on collection of epidemiological 
data for controlling disease spread [4].   

2. Material and Methods 

The present study was carried out in 2 
consecutive years, samples were taken in summer of 
2010 and autumn of 2011. Samples from Butrinti 
lagoon, which presents the highly intensive molluscs 
farming area in Albania, were taken from 3 sites, 
northern, southern and western points, 150 samples 
(bivalve molluscs) from each point, on each year. 
Sampling from Gulf of Shengjin was composed of 
150 bivalve molluscs on each year. Also, One hundred 
and fifty mussles (150) Mytillus galloprovincialis are 
collacted during Autum 2011 from naïve mussle beds 
in Mat Delta River (natyral beds), which handles the 
seed for cultivation in the Gulf of Shengjin. There 
were a total number of 1,350 samples collected and 
tested during this study, 900 from Butrinti lagoon, 300 
from Gulf of Shengjin and 150 from Mati river 
estuarine. 

Analytical protocol performed with two methods: 
cytological and histological methods acording to 
Manual of Diagnostics Tests for Aquatic Animals 
[21]. 

From the sampling point, a sample of 150 
subjects of M. galloprovincialis was taken, as 
recommended in Manual of Diagnostic Tests for 
Aquatic Animals [20] for population more than 
100,000 (lot size) and disease prevalence in lot ≤ 2% 
or unknown value. The sample were packaged and 
kept at a temperature of 4° C, transported to the 
Molluscs Pathology Laboratory at the Institute of 
Food Safety and Veterinary in Tirana. Sample were 
prepared for cytological and histological protocolls 
within 24-72 hours of collection. The 120 (form each 
point) subjects were washed, taking off deposited 
matters on shells, and opened without damage organs 
and were analyzed by cytological technique: digestive 
gland imprints on slides were air dried, fixed in 
methanol for 2-3 minutes and stained with serial 
haematoxylin reagents (Haemacolor, solution 2 and 3, 
Merck).  

After this step, all stained slides were examined 
under light microscopy. The 30 subjects of samples 
(from each point) were fixed in Carson’s solution, in 
order to prepare histological materials. Standard 
sections were taken through the digestive gland, to 
include gills, mantel, gonads and pulps. After being 
embedded in paraffin and sectioned, the slides were 

stained with haematoxylin-eosin (H&E) and observed 
under light microscopy (in oil immersion). 
Histological and citological analyses were carried out 
at the Institute of Food Safety and Veterinary, 
Molluscs Pathology Laboratory. 

Positive samples were further analyzed at the 
Italian National Reference Laboratory for 
Ichthyopatology (IZS Venezia). The detected parasites 
were confirmed using a molecular approach (PCR-
RFLP), recommended by OIE [21]. The target 
sequence of used method is the region 412bp of ITS1 
rDNA of Marteilia refringens.  

3. Results and Discussion 

In this paper, the presence of different 
developmental stages of the parasite was observed in 
stained imprints of the mussel’s digestive gland 
(Figure 1) at a prevalence approximately: 0.6% from 
western point of Butrint lagoon (2010), 6% from 
longe-line mussel culture in Gulf of Shengjin (2011) 
and 8% from naïve mussle from Mati river estuarine 
(2011).    

 

 

Figure 1. Marteilia in Mytilus 

galloprovincialis (digestive gland-imprint-

Haemacolor stain) 

The parasite has been observed in the digestive 
tract in various stages of its growth cycle, through the 
cytological and histological techniques. 
One positive sample was found from the Butrinti 
lagoon samples taken in 2010, positive sample was 
taken from the western point of production site. There 
were 7 and 9 positive samples found from the Gulf of 
Shengjin in 2010 and 2011 respectively. There were 
also 12 positive samples found from the Mati river 
estuarine in 2011 (data on Table 1). No major visible 
anatomo-pathological changes were observed in 
bivalve mollusks. 
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Table 1. Prevalence of Marteilia refringens 

in sampling points. 

Period Butrintit 
Lagon 

Gulf of 
Shëngjin 

Mati river 
estuarine 

2010 0,6% 4,6% 0% 
2011 0% 6% 8% 

 
Results of PCR-RFLP revealed presence of 

Marteilia refringens, “M”-type from positive samples. 
Marteiliosis due to cercozoan M. refringens is a 
notifiable mollusc disease [22] and prevalence, 
geographic distripution and associated mortality have 
been reported in different areas of the Mediterranean 
basin. In Mediterranenan mussels, has been observed 
8.3 to 29.6% mortality [23].  

However, to date, knowledge about this shellfish 
disease in Albania is very low and limited to the genus 
only [1]. There have been previously reports of 
Marteilia infection in Butrinti lagoon, during the 
implementation of the National Monitoring Program 
for the bivalve molluscs, starting from 2005 [1]. The 
results of year 2005 show the peak of Marteilia 
infection, reaching as high as 19.3%. Data from the 
following years show a reduction of the Marteilia 
infection prevalence in Butrinti lagoon year by year, 
suggesting for a natural self-reduction of infection. 
This reduction trend is also confirmed by the results 
of the present study, with only 1 positive sample in 
year 2010 and zero positive sample in year 2011. 
However, the low prevalence of infection, sensibility 
of the testing method and low production level of 
molluscs may have also influenced the undetected 
Marteilia infection. 

There are no historical data for the presence of 
Marteilia in bivalve molluscs from the Gulf of 
Shengjin. During the present study it was the first time 
that Marteilia was detected in this upper part of the 
Albanian coast of Adriatic Sea. 

The presence of Marteilia in this area can be 
explained with “infected seed” received from the 
previous Martelia infected areas of Butrinti lagoon, at 
the initial stage of setting up the molluscs farming 
area in long-line. A second possible source of 
infection might be the “infected seed” received from 
the Mati river estuarine, as the prevalence of Marteilia 
infection was the highest (8%) found in the present 
study. 

Sampling of bivalve molluscs in the present 
study was carried out in begin of summer 2010 and 
late autumn of 2011. Martelia was present in samples 

of each year when the reported water temperature has 
been at around 20 °C. The influence of water 
temperature in the presence of Marteilia infection has 
been reported in similar studies carried out in Adriatic 
Sea coast of other countries, such as Italy and Croatia 
[32, 7]. 

Most of the literature about Marteilia in mussels, 
refers to cultured mussels. There is a lack of 
information about this parasite in natural mussel beds, 
despite these being the main source of mussel spat for 
culture and that mussel culture is carried out close to 
the natural mussel beds. 

Mollusc species susceptible to Marteilia [22] in 
our coastline are Mytilus galloprovincialis, Mytilus 
edulis, Ostrea edulis, Chamelea gallina, Solen 
marginatus [17]. Published data suggests that 
marteiliozis affecting cultured molluscs are also 
affecting wild populations. Consequently, it can be 
hypothesised that several mollusc species may act as 
vectors for a particular pathogen.  

The first records of presence of Marteilia spp. in 
Adriatic Sea was identified in M. galloprovincialis 
originated from the Venice Lagoon, Italy [8], then in 
Croatia [32] and recently in Slovenia [12]. Through 
this study extends the map of the presence of this 
parasite. The prevalence is 6 % on shellfish farm in 
Gulf or Shengjin compared with the infection rates of 
other mussel production areas in the Adriatic Sea 
which are reported by some authors [28, 29, 32, 9]. In 
Croatia, 5% of mussel population was found positive 
for Marteilia spp. [32]. The exposed to estuarine 
features due to the outflow of the rivers Buna, Drin, 
suggesting that these factors has influence in the 
prevalence of parasite. Many authors report that the 
infection occurs mostly when the sea temperature is 
up to 17 °C [2, 6], was most frequently observed in 
the shallow sea near the coast and near outflow of the 
rivers [23] and was higher in polluted sea areas [25]. 

In Europe were identified (based on 
ultrastructural characteristics and host specificity) 2 
species or types of Marteilia, M. refringens and M. 
maurini, responsible for marteiliosis of oysters and 
mussels, respectively [15]. Recent studies based on 
molecular data in the ITS1 region showed dimorphism 
which made it possible to identify two types: O type 
preferentially detected in oysters and M type, 
preferentially detected in mussels [18, 3]. Data 
subsequently obtained on the IGS region suggested 
that both types constitute two diferent strain of the 
species M. refringens [16]. Results of our Marteilia 
type study indicate that, generally, M type would be 
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found in mussels, while O type would be found in 
oysters like in previous studies [15; 16, 18]. But, more 
information is necessary to compare the disease 
profiles in different areas. 

4. Conclusions 

The prevalence of Marteilia infection in Albania 
that was found out during the present study was 0.6% 
in a shellfish farm in Butrint lagon, 6% in mollusc 
cultivated in Gulf of Shengjin, and 8% in mussels 
from natural beds of the Mati river estuarine.  

Marteilia refringens M type, confirmed by PCR-
RFLP, is present in our Mediterranean mussel, M. 
gallprovincialis. 

In view of the fact that the sensibility of 
Mediterranean mussel to Marteilia refringens in 
Adriatic Sea is confirmed, the Veterinary Health 
Autorities need to apply a continuing health 
monitoring program in farmed and natyral shellfish to 
prevent the transfer of disease as required from 
Council Directive 2006/88/EC, Annex IV, Part II. 
Increased knowledge of the factors influencing the 
prevalence of Marteilia spp and especially M. 
refringens will help the development of the rapidly 
growing mussel culture industry. 

The control of marteiliosis should be based 
mainly on the development of programs to prevent the 
transfer of infected stocks into areas free from the 
desease. 
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