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Summary 

The aim of the present study is to evaluate the presence of Cystic Echinococcosis 
in pigs and wild boars of Sardinia. The survey was carried out on pigs slaughtered in familiar 
butcheries during the years 2006-2008, while data and hydatid material from wild boars were 
recovered from shouted animals during the hunting campaign from 2005 to 2007. A total of 
342 pigs and 461 wild boars were observed and hydatid disease was revealed respectively 
in 11.1% and 3.7% of the animals. Fertility was of 7.6% in pigs (68.4% of the positives 
animals harboured viable cysts). Thirty-nine hydatids isolates from pigs (36) and wild boar 
(3), were then strain typed after DNA extraction and sequencing of COI and ND partial 
genes. The common sheep strain was isolated in 37 pigs while the G7 or pig strain was 
observed in two swine. The wild boar samples harbour all to the G1 strain.  
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Cystic Echinococcosis (CE) in pigs in Sardinia is a parasitic disease not 
easy indagabile for some rearing problems and also for the consequences linked to 
other animal health problems of this species, primarily the Swine Fever, 
widespread the territory despite many controls projects carried out in the past and 
since 2005 also by the spreading of some Trichinellosis cases.  

The pig breeding in Sardinia presents a heterogeneous reality which 
recognizes a major component based on intensive breeding, on a family breeding 
(usually few animals), and another kind of breeding, based on illegal rearing of pigs 
free/wild in the fields.  

Beside these realities Sardinia also has a large population of wild boar, 
which often live in promiscuity with pigs "domestic", and whose consistency in 
some districts makes it difficult to manage health aspect. In this context it seemed 
useful to report preliminary results (especially as regards the wild boar) of an 
investigation to clarify some important epidemiological and biomolecular aspects of 
CE in Sardinia, important zoonoses historically present in the island in order to 
contribute to define better the role of these ungulates in the transmission dynamics 
of the infection. 
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Materials and methods 
 

Starting from March 2006 until January 2008, a total of 2,330 pigs from 15 
intensive breedings and 342 pigs from familiar butcheries were examined. Through 
the collaboration of field veterinaries and hunters, we also collected data on 461 
wild boar killed during hunting seasons held in several municipalities of Sardinia 
between 2005 and 2007 (November-January period).  

On every pig slaughtered found positive to CE infection, the number, 
location and type of hydatid were evaluated according to the following 
classification: acephalocysts or fertile. Fertility was assessed by microscopic 
observation of the germinal layer. The viability of protoscoleces was determined by 
examination at 10X without staining, observing flame cells movements. From each 
cyst, laminar layers and protoscoleces were removed and stored at -20°C. DNA 
was extracted from 39 samples of hydatid material obtained from pigs (36) and wild 
boar (3) using a commercial kit (Roche DNA template extraction kit). The protocol 
established by Dinkel et al. [4] was performed on all DNA samples for a first 
screening of all isolates in order to discriminate the G1 strain of E. granulosus from 
the G5 and G6/7 strains with four different PCR reactions. Polymerase chain 
reaction (PCR) was carried out for the amplification of target sequence of the 
mitochondrial 12S rRNA gene in a 25µl volume containing 10 mM Tris–HCl (pH 
8.3), 50 mM KCl, 2 mM MgCl2, 250µM of each dNTP, 2U of Taq polymerase 
(Roche) and 25 pmol of each primer [4].  

Amplification was carried out for 40 cycles as follows: denaturation for 30 s 
at 94 °C, annealing for 1 min at 57 °C and elongation for 40 s at 72 °C. After 
amplification, 10 µl of the amplification products were detected and photographed 
on a 1.5% ethidium bromide stained agarose gel. Then sequencing reactions there 
were undertaken on PCR products as described by Bowles and McManus [2; 3] for 
NADH and COI mitochondrial genes. Genomic DNA was isolated as described 
previously and mitochondrial DNA regions were amplified from 10–20ng of 
template by PCR. ND1 (~500bp) was amplified with primers JB11 and JB12, while 
COI with primers JB3 and JB4.5 [1; 2; 3].  

Polymerase chain reactions (25µl) were performed in 10mM Tris–HCl 
(pH8.4); 50mM KCl; 2mM MgCl2; 250µM of each dNTP; 25pmol of each primer and 
2 U Taq polymerase (Roche) under the following cycling conditions: 94°C, 5min 
(initial denaturation), followed by 30 cycles of 94°C, 30s (denaturation); 55°C, 30s 
(annealing); 72°C, 30s (extension), followed 72°C for 5min (final extension).  

Thirty-five cycles of denaturation (94 C for 30s), annealing (55 C for 30s) 
and extension (72°C for 30s) were carried out. For each set of PCR reactions, 
negative controls (no DNA) were included. DNA from PCR products was purified 
with a commercial kit (MinElute™ PCR Purification Kit, Qiagen S.A.). Sequencing 
was performed on the ABI Prism 310 (Applied Biosystems) with the ABI Prism Big 
Dye Terminator Kit (Applied Biosystems) using the corresponding PCR primers. 
Nucleotide sequence analysis was undertaken using the National Center for 
Biotechnology Information BLAST programs and databases. Multiple sequence 
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alignments were made with the ClustalW method with Bioedit software and 
compared with GenBank sequences. 
 

Results and discussions 
 

No cases of CE were highlighted in pigs reared intensively. A prevalence of 
11.1% (38) in pigs home slaughtered was detected, in which was highlighted a 
fertility of 7.6% equal to 68.4% of positive subjects (26).  

There was no significant difference between infection prevalences found in 
the liver and lung (χ2 = 0.5; P = 0.478). In pigs from familiar butcheries massive 
infection (> 10 hydatids) was detected in two pigs with cysts localized also in 
myocardial, spleen, and skeletal muscles. In boars instead was detected a 
prevalence of 3.7% (17).  

Of the 39 DNA isolates subjected to sequencing, 36 pigs and 3 wild boars, 
the 5.1% (2) belonged to G7 or Pig strain, while 94.9% (37) belonged to G1 or 
sheep strain. All isolates from wild boars belonged to strain G1. The sequences 
obtained were registered in NCBI network (Access numbers: DQ023703; 
DQ062857; DQ062858).  

The investigation has confirmed the CE problem of pigs and wild boar in 
Sardinia even if the prevalence rates and the percentage of subjects with fertile 
cysts compared with the recent past show a clear reduction of the trend (Garippa, 
pers. comm.). However, according to the data obtained, pigs could be a dangerous 
source of infection for the persistence of this zoonosis in the island. 
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