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Summary 

 
The red fox (Vulpes vulpes) is the most widespread and abundant predator on 

earth, living in almost all habitats of the Northern Hemisphere, such as woodlands, 
mountains, deserts or even suburban and urban environments. Moreover, the red fox is the 
main carrier and vector species of the most important endemic zoonoses, as rabies, fox 
tapeworm Echinococcus multilocularis, Toxocara canis and Trichinella spp. This makes the 
fox a highly controversial and emotional species with great potential public involvement and 
of fundamental importance as far as management issues are concerned. The expansive 
spread of E. multilocularis in Europe from endemic areas to territories of surrounding 
countries has not been stopped, and there is an important concern about the emergence of 
this cestode in Romania. We analyzed red fox data from a north-western area of Romania 
close to the easternmost margin of E. multilocularis habitat in Europe, with the aim to detect 
the emergence of the cestode in this area. 28 fox feces were analysed using the coproELISA 
technique for the detection of Echinococcus multilocularis and Echinococcus granulosus 
coproantigens. 5 foxes (18%) were found positive for Echinococcus spp. This is the first 
record in Romania for the detection of intestinal echinococcosis in foxes using the 
coproELISA technique. 
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Echinococcus multilocularis is a small tapeworm belonging to the Taenidae 
family. This parasite is the causative agent of alveolar echinococcosis, a zoonotic 
parasitic disease which causes a severe hepatic disorder in humans. The presence 
of the parasite is limited to the northern hemisphere. E. multilocularis is present in 
several countries of Western and Central Europe, in some of the northern 
American states (Leiby et al., 1970; Storandt et al., 2002) and in Northern and 
Central Eurasia (Ito et al., 2003; Vuitton et al., 2003). In Europe, the typical life 
cycle is sylvatic with foxes (Vulpes vulpes) as the main definitive host and rodents, 
particularly those of the family Arvicolidae, as intermediate hosts. Less frequently 
other species of the families Canidae and Felidae are final hosts, including the dog 
and cat (Eckert et al., 2001).  

In Romania, although the presence of E. multilocularis was recorded by 
Olteanu (Olteanu et al., 1962 – mentioned by Iacobiciu et al, 2005), the first 
detailed description was made in 1991 by Siko (Iacobiciu et al., 2005), at bovines 
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and rodents (Microtus Chionomis nivalis). Since then further investigations were 
made and in 1999, Panaitescu and Pop describe the first case in humans. An 
additional study in 2002 focused on the definitive hosts revealed that 5,3% (6/114) 
of the red foxes collected in the same area where rodents had infection with 
alveolar cysts, were positive (Siko et al., 2002 mentioned by Iacobiciu et al., 2005). 
Because of the lack of real evidence about the evolution of E. multilocularis in 
Romania, we consider that its’ situation must be clarified using well developed 
diagnostic methods, such as the detection of coproantigens by ELISA technique, 
with higher sensibility and specificity than the necropsic examination of the small 
intestine. 

Consequently the present study was conducted in order to evaluate the 
existence of E. multilocularis infection in its’ main final host, the red fox, in the 
north-vest of Romania. In the past, many such studies could only be based on 
necropsy results, with the disadvantage that the animals examined represented a 
selected population. Using a coproantigen-ELISA in combination with a 
confirmatory PCR for ELISA positive results, larger numbers of foxes can be 
investigated. 
 

Materials and methods 
 

Location 
The area taken into study was Cluj County situated in the North-West of 

Romania. Cluj County has a total area of 6,674 km². About 1/3 of this surface are 
mountains, the Apuseni Mountains, with heights up to 1842 m and located in the 
Southwestern part. The rest of the surface is the North side of the Transylvanian 
Plateau, a hilly region with deep and wide valleys, which are not beyond 200 m. 
The geographical situation is specific for the survival of red foxes and the evolution 
of intestinal echinococcosis. 
Collection and post mortem examination of the red foxes  

A total of 28 red foxes were collected and examined for the presence of E. 
multilocularis. Foxes were either shot or killed in road accidents. They were 
transported in sealed plastic bags and kept at - 20ºC until further examinations. 
Only the rabies negative foxes were examined. At necropsy, the animals were 
sexed and their age was evaluated (Eckert et al., 2001): the foxes were divided into 
three age categories. Cub refers to foxes of up to 6 months of age, sub-adult refers 
to foxes of 7–12 months of age and adult refers to foxes older than 12 months of 
age. The term ‘‘juvenile’’ is used to describe foxes under one year of age and 
consequently the category includes both cubs and sub-adults (Harris, 1978). The 
age evaluation was done by morphological changes of teeth that can be used to 
distinguish foxes under and above 1 year of age. The fecal samples were collected 
directly from the rectum or caecum and kept for at least 14 days at - 20ºC in order 
to inactive the infective material.  
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Aim: The aim of the study was to detrmine the evolution of Echinococcus 
multilocularis in foxes from the North-West of Romania, using a more reliable 
diagnostic technique in intestinal echinococcosis: the ELISA coprotest for the 
detection of the specific coproantigens. 
Period: The research was performed between November 2007 and January 2008 
at the Parasitology and Parasitic Diseases Department of the Faculty of Veterinary 
Medicine Cluj-Napoca, Romania. 
Experimental design: 28 fecal samples of foxes were collected from rectum or 
caecum. For safety reasons, the feces were stored at -20ºC for at least 14 days 
before being further processed. The foxes belonged to Cluj county. 
The fecal samples were examined with the ELISA technique for the detection of 
coproantigens using the commercially available Chekit Echinotest (Bommeli, 
Liebefeld-Bern, Switzerland). The Chekit Echinotest is designed for the detection of 
Echinococcus granulosus and Echinococcus multilocularis coproantigens in dogs, 
foxes and cats. The test was performed according to the manufacturers 
instructions, using 1g of faecal material diluted 1:4 in the kit’s sample dilution 
buffer. The samples were run in duplicates. After centrifugation of the sample 
suspension (3,000 g at room temperature for 10 min), the supernatants were used 
for ELISA. Estimations of coproantigen level were carried out. The interpretation of 
results was realized following the attached protocol from the above producer. 
Results were expressed in value % and values >40% were considered as positive. 
 

Results and discussions 
 

In the 28 foxes examined during this study, the average rate of infection 
with Echinococcus spp. was 18%, 5 foxes being coproantigen positive (Fig. 1). All 
the positive foxes were adults, two females and three males (Table 1; Table 2). As 
the ELISA technique is not specific, for the identification of the infection with 
Echinococcus multilocularis in the studied foxes further investigations are needed 
by coproPCR. 

18%

82%

Echinococcus spp. Negative
 

Fig. 1. Prevalence of Echinococcus spp. in foxes from Cluj County  
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In Table 1, the number of Echinococcus spp. positive (infected) and 
negative (non-infected) adult and juvenile foxes are shown. Adult foxes tended to 
be more often infected. 

In Table 2, the results of the Echinococcus spp. positive foxes (infected) 
and negative (non-infected) are compared by gender. Of these 5 positive foxes, 3 
were males of which all were adults. Male foxes tended to be more often infected 
with Echinococcus spp., although the difference with female foxes was not 
significant. 

Table 1 
The number of foxes positive for Echinococcus spp. (infected) and negative 

for Echinococcus spp. (non-infected) by age  
 Infected 

 
Non-infected Total 

Cub - 2 2 
Sub-adult - 4 4 

Adult 5 17 22 
 

Total 
 

5 
 

23 
 

28 
 

Table 2 
The number of foxes positive for Echinococcus spp. (infected) and negative 

for Echinococcus spp. (non-infected) by gender 
   

 
Infected 

 
Non-infected Total 

Male 3 15 18 
Female 2 8 10 

 
Total 

 
5 

 
23 

 
28 

 
Romania is neighbouring with the countries where the occurrence of 

E.multilocularis is widespread and the prevalence of the cestode is increasing. 
Growing populations of red foxes and their increasing immigration into urban areas 
are new risk factors for spreading this parasite (Eckert and Deplazes, 1999). The 
first case of autochthonous human alveolar echinococcosis was recorded in 
Romania recently (Panaitescu and Pop, 1999). From this aspect the development 
of sensitive and specific diagnostic techniques for the detection of E. multilocularis 
in definitive hosts is important for the study and control of echinococcosis. 

The detection of Echinococcus multilocularis coproantigens by ELISA 
technique was used in lot of studies and screenings. Results from Poland indicate 
that E. multilocularis coproantigen was detected by double-sandwich ELISA in 
37.5% foxes (Machnicka et al., 2003). Higher prevalences were obtained in a study 
made in Switzerland, where an E. multilocularis prevalence of 47% to 56% per year 
was found in the fox population (Gottstein et al., 2001). Very low levels were 
recorded in Great Britain; only 0.6% of foxes harboured the parasite (Smith et al., 
2003). 
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In the current study the easy use of the ELISA technique was ascertained. 
At present, several methods for diagnosis of echinococcosis in definitive hosts are 
employed. The flotation method enables the detection of only the presence of 
Taenia-type eggs, as they are further morphologically undistinguishable. 
Parasitological examination of the small intestine at necropsy is considered to be 
the most reliable method; however, it requires very strict safety rules and is 
labourconsuming. The method includes the intestinal scraping technique (IST); the 
sensitivity of which reaches 78% and specificity almost 100%. Another method, the 
sedimentation and counting technique (SCT), is due to its high sensitivity and 
specificity, being regarded as ‘‘gold standard’’, and is used for quantitative 
determination of E. multilocularis in the host intestine (Eckert, 2003). The above 
methods (SCT and IST) are suitable only for the post mortem diagnostics. 

New approaches have been implemented for intravital diagnostics. The 
coproantigen detection from fecal samples of the definitive hosts using the ELISA 
method (copro-ELISA) is regarded as an alternative method with a sensitivity 
ranging from 84% to 95.5% and specificity over 96% (Eckert, 2003). The 
coproantigen ELISA can detect E. multilocularis antigens in fecal material already 
during the prepatent period and coproantigen excretion is closely correlated with 
the presence of intestinal immature and mature parasitic stages and their numbers 
(Eckert and Deplazes, 2001). 

Our results suggest that the coproantigen detection is useful in field 
surveys of naturally infected red foxes. The copro-ELISA test is suitable for 
epidemiological purposes. The intravital diagnostics performed by copro-ELISA in 
the epidemiological survey of E. multilocularis prevalence in the protected areas is 
often the only diagnostic option in foxes and other carnivores. Another advantage is 
implied by the fact that the ELISA test enables to examine a larger number of the 
samples in comparison to the time and labour-consuming necropsy.  

The prevalence of 18% in fox intestinal echinococcosis indicates the great 
concern we should have regarding this disease, especially because of its’ public 
health significance. Furthermore, these results underline the importance of an 
accurate epidemiological study upon echinococcosis in the final hosts in Cluj 
county.  

These are the results of our first studies in the North-West of Romania 
using the ELISA technique for the detection of Echinococcus coproantigens in 
foxes. Our research will go on, in order to elucidate the epidemiological status of 
this parasitic zoonosis in the fox population from this part of the country. 
 

Conclusions 
 

The researches made between November 2007 and January 2008 at the 
Parasitology and Parasitic Diseases Department of The Faculty of Veterinary 
Medicine, Cluj-Napoca, in order to see the evolution of intestinal echinococcosis in 
foxes from the North-West of Romania, and to make the first immunologic 
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investigations for the diagnosis of Echinococcus multilocularis (further confirmation 
by PCR needed), have showed the following: 

 
• The overall prevalence of the fox population from Cluj county was rather 

high (18%) for Echinococcus spp., which shows a possible infection with E. 
multilocularis – as most of the foxes are infected with this species and not 
E. granulosus 

• Adult foxes tended to be more often infected. 
• Male foxes were more often infected with Echinococcus spp., although the 

difference with female foxes was not significant. 
• The commercially available Chekit Echinotest (Bommeli, Liebefeld-Bern, 

Switzerland) test is very comfortable to use in the examination of individual 
foxes, although further investigations are needed to confirm infection with 
Echinococcus multilocularis, by PCR.  
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