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ABSTRACT: Marketable mussels Mytilus qalloprovlncla0's traded with commercial certification from 
production sltes in Italy and abroad (France, Spain) were exarnlned for the presence of A4ytrllcola 
intestinalls (Copepoda. Mytllicolidae) and Urastoma cyprlnae (Turbellana Hypotrichlnidae) from 
October 1994 to February 1996. The prevalence of M. intestlnahs was 4 1 % and 4 .7% respectively In 
mussels from Lerici (La S p e z ~ a )  and S Pietro in Volta (Venice), whereas ~t rose to 57.9% in the sam- 
ples from Spain. A4. intestinalis was absent In mussels from Ch iogg~a  (Venlce). Ganzlrn (Messina), 
Taranto, Tneste and France. The prevalence of U cyprinae vaned considerably, ranging from 0 .3Y in 
mussels from Trani (Bari) to 33 2 %  and 86.3% respectively in those from Chioggia and Tr~es te .  I t  was 
85 7 "h in samples from France and 63.7 ";P in those from Spain 
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INTRODUCTION 

Mytilicola intestinalis is a copepod parasite in Mytilus 
galloprovincialis, M. edulis and in several other shell- 
fishes. The parasite can injure the intestinal epithelium 
of heavily infected mussels on the Atlantic and Medi- 
terranean coasts of Europe. Mytilicolosis was studied 
along the Italian coasts by Meyer-Waardeen & Mann 
(1953), Bacci et al. (1958), Genovese (1959), Giusti 
(1967), Scarcella (1981), Brisinello et al. (1986), D'Alba 
et al. (1986), Ceschia et al. (1992) and Ceschia & Mion 
(1995). 

Urastoma cyprinae (Turbellaria: Hypotrichinidae) has 
been observed in various bivalves: Mytilus edulis, M. 
galloprovincialis, Modiola moa3olus, Cyprina islandica, 
Solen vagina, Crassostrea virginica, Tridacna gigas 
and T. maxima. Some authors consider it as commen- 

sal: it was found free-living by Westblad (1955) among 
marine algae. Recently Robledo et  al. (1994b) demon- 
strated that the turbellarian, at  high infection levels, 
can cause pathological reactions in its host with a con- 
sequent disorganization of the gill filaments and a 
reduction of the feeding capacity of the mussel. 

The aim of the present work was to study the preva- 
lence of Mytilicola intestinalis and Urastoma cyprinae 
in marketable mussels from several production sites in 
Italy and other countries (mussels imported from 
France and Spain, held and packed in Italy, but with- 
out detailed statement of origin). 

MATERIALS AND METHODS 

A total of 6005 Mytilus galloprovincialis, 24 to 30 mo 
of age ,  5 to 8 cm in length, traded with commercial cer- 
tification, were examined between October 1994 and 
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RESULTS 

Mytilicola il~testii~alis infecled ~ilussels are recoy- 
nized by the presence in the gut of red worm-like 
organisms, 4 to 10 mm in length (Fig. 2). The preva- 
l ence~  are shown in Table 1. 

Urastoma cyprinae infected mussels are recognized 
by the presence of whitish ellipsoidal worms (Fig. 3), 
swimming in the pallial cavity, measuring 450-850 X 

350-450 pm, or of whitish spherical bodies resting 
amongst the gill filaments. External features allowed 
us to identify the turbellarian: uniformly ciliated body, 
2 pigmented eyes near the front end, pharynx in the 
posterior end, a common pore for mouth, male genital 
duct and female duct at the posterior end, and location 
of testicles, ovaries, large intestinal cells and vitello- 
genes. The prevalences found are shown in Table 2. 

Fig. 1. Italian localities DISCUSSION 
of samples 

Prevalence, mean and range of intensity, and abun- 
February 1996. The occurrence of Mytilicola intesti- dance of Mytilicola intestinalis in Italian and French 
nalis was checked in 3416 mussels from 9 production samples of Mytilus galloprovincialis were lower than in 
sites: Chioggia (Venice, VE), Ganzirri (Messina, ME), the Spanish ones, which showed prevalence of 57.9%, 
Lerici (La Spezia, SP), S. Pietro in Volta (VE), Taranto, mean intensity of 2.5, range of 1-21, and abundance of 
Trani (Bari, BA), Trieste, France (indeterminate locali- 1.45, in accordance with the prevalences previously 
ties) and Spain (indeterminate localities) (Table 1, reported by Spanish authors (Figueras & Figueras 
Fig. 1). The occurrence of Urastoma cyprjnae was in- 1981, Figueras et al. 1991, Robledo et al. 1994a). 
vestigated in 2589 mussels from 7 production sites: Therefore, the Italian mussels can be considered to be 
Chioggia, Goro (Farrara, FE), S. Spirito (Bari), Trani, of better commercial value, in comparison with those 
Trieste, France (indeterminate localities) and Spain (in- imported from Spain and held by Italian producers. In 
determinate localities) (Table 2, Fig. 1). 

were dissected and examined Table 1. Mytilus galloprovincialis. Localities and number of samples; preva- 
with the aid of stereomicrosco~~. The lence, mean and range of intensity, and abundance of Mytilicola intestinalis 
number of parasites was recorded to es- 
timate mean and range of intensity, and 
abundance (Margolis et al. 1982). Para- 
sites were identified with light micro- 
scopy by in vivo observations in sea 
water and in toto mounted specimens; 
some parasites were also examined 
by histological methods and scanning 
electron microscopy (SEM; Cambridge 
Stereoscan 240) after being pre-fixed in 
glutaraldehyde, post-fixed in a 1 % solu- 
tion of osmium, dehydrated and coated 
with a 20 nm layer of gold palladium. 

Local~ty No. of mussels Prevalence Intensity Abun- 
examined (X) Mean Range dance 

Chioggia (VE) 103 0 0 - 0 
Ganz~rn (ME) 350 0 0 - 0 
Lerici (SP) 990 4.1 1 1 0.04 
S. Pietro in Volta (VE) 1040 4 .? 1 1 0.05 
Taranto 31 0 0 - 0 
Trani (BA) 172 0 0 0 
Trieste 226 0 0 0 

France 129 0 0 - 0 

Spain 375 57.9 2.5 1-21 1.45 

Total 3416 8.9 2.1 1-21 0.18 

Fig. 2. Mytiljcola intestinalis (SEM). (A) Dorsal view of an ovigerous female. H: head; arrows: egg-sacs. Scale bar = 2 mm. 
(B) Ventral view of a male. Arrow: antenna 1; Fu: furca. Scale bar = 0.5 mm. (C) Ventral view of the anterior part of the body of a 
female. A l :  antenna 1; arrows: thoracopods. Scale bar = 0.5 mm. (D) Head of a male, ventral view. Al: antenna 1; A2: antenna 2; 

Mal:  maxilla 1, Ma2: maxilla 2; Mp: maxilliped. Scale bar = 0.1 mm 
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Fig. 3. Urastoma cyprinae. (A) 
Light microscope view of a 
lactophenol-treated specimen. 
Arrows: eyes. Scale bar = 
200 pm. (B) Semifine section 
(1 pm). 0 :  ovary; SV: seminal 
vesicle; OP: oro-genital pore; 
P: pharynx; V: vitellaria. Scale 

bar = 100 pm 

consequence, the practice of holding unsold foreign Chioggia 0%) differs comparatively little from those 
mussels without complete sanitation in waters flowing reported in the same waters by Meyer-Waardeen & 

into the sea could contribute to the spread of the para- Mann (1953), Genovese (1959) and Brisinello et al. 
site and should be strictly avoided. (1986), which were respectively 7, 20.9% and absence 

The lower prevalence in Italian mussels indicates an of parasite, but more from the 76.8% prevalence ob- 
improvement in their health in comparison with the served by Scarcella (1981). Only a monitoring program 
past. In particular, the prevalence in Liguria (Lerici: in the same environments over many years could shed 
4.1 %) is lower than those previously not~ced in the light on the epidemiological factors that led to the par- 
same waters by Meyer-Waardeen & Mann (1953), asite becoming less widespread. It is, however, quite 
Bacci et al. (1958), and Genovese (1959), which were probable that the contrast between these data and 
respectively 19.2, 65, and 45%. On the other hand, the those of the previous years is related to the develop- 
prevalence in Veneto (S. Pietro in Volta 4.7 % and ment in Italy of mussel culture in the open sea over the 

last 10 yr. Lenci producers, in fact, in 
past times bought spat at Taranto (Mar 

Table 2. Mytjlus galloprovindalis. Localities and number of samples; preva- Piccolo), but today mainly buy spat 
lence, mean and range of intensity, and abundance of Urastorna cyprinae from this new kind of mussel culture in 

Locality No. of mussels Prevalence Intensity Abun- 
examined (X)  Mean Range dance 

Chioggia (VE) 
Goro (FE) 
S. Spirito (BA) 
Trani (BA) 
Trieste 
France 
Spain 

Total 

the northern Adriatic. 
Concerning Urastoma cyprinae, the 

differences between prevalences re- 
corded in Italian localities are worthy 
of note. Even though the highest prev- 
alence (86.3%) of the parasite was 
observed in mussels from Trieste, the 
highest mean intensity and abundance 
was found in mussels from France 
(22.7 and 19.4 respectively) and the 
highest intensity range in those from 
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Spain (1 to 110); we can therefore assert that the Italian 
samples of Myti lus  galloprovincialis are generally less 
parasitized than the imported ones. In fact the parasite 
is widespread in French (Noury-Srairi et al. 1990), 
Spanish (Robledo et al. 1994b) and Portuguese waters 
(Teia dos Santos & Coimbra 1995). 

In the past, Urastoma cyprinae was observed in Ital- 
ian waters only in the razor shell Solerl vagina (cf. Graff 
1913) or free living (Westblad 1955) in the Adriatic Sea; 
the relationship between Mytilus gallopl-ovincialis and 
Stylochus medi te r raneus  (Turbellana: Eulecitophora) is 
better known. This turbellarian, which measures more 
than 3 cm in length and 15 mm in width, was sampled 
from mussel beds along the coasts of Leghorn (Livorno, 
Italy) by Galleni et al. (1980) and in the Adriatic Sea by 
Ceschia et al. (1992) and Ceschia & Mion (1995). 
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