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Summary. Crenosoma vulpis is a lung worm which aff ects carnivorous mammals. Data on the presence of C. vulpis in foxes 
in Serbia is lacking. In the present study, C. vulpis was found in the fox population of Vojvodina province, Serbia, during the 
course of examinations for Eucoleus aerophilus. Foxes were collected throughout Vojvodina province: most of the foxes had ei-
ther been previously suspected of rabies or regularly shot in 2011. carcasses were opened and tracheas were taken from larynx 
to bifurcation, and preserved in 30% ethanol for later examination. For the purpose of examination, the tracheas were opened 
on the anterior side using scissors. parasites were collected under a stereomicroscope by scraping of mucosa and wet-mounted 
in glycerin-ethanol or lactophenol. Crenosoma vulpis was found in 5 out of 38 foxes, for a prevalence rate of 13.15%. a total of 
8 male, 15 female and 45 larvae was found. cohabitation of foxes with stray dogs and cats may be a potential source of parasite 
transmission in urban environments.
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Introduction

Eucoleus aerophilus syn. Capillaria aerophila 
(creplin, 1839) and Crenosoma vulpis (Dujardin, 
1844) are respiratory parasites of wild and domestic 
canidae and various carnivores around the world, 
including foxes. Eucoleus aerophilus adult worms live 
embedded in the epithelium of bronchi and trachea 
of the defi nitive host (traversa et al. 2009, 2011), 
and, rarely, in the bronchiolar epithelium (Nevàrez 
et al. 2005). Eucoleus aerophilus has a direct life 
cycle, which may include paratenic hosts such as 
various types of earthworms. Infestation of animals 
is typically a result of ingestion of embryonated eggs 
from the ground or larvae from paratenic hosts. aft er 
ingestion of embryonated eggs, freed larvae penetrate 
the intestinal wall, gaining access to the circulatory 
system, and are distributed to the lungs, where they 
become reproductively mature: reaching full maturity 

within two to six weeks of infection (anderson 
2000). Eucoleus aerophilus infections in red foxes are 
considered to be an enzootic disease.

Crenosoma vulpis is endemic in the red fox 
population in Europe, canada and North america. 
adult lungworms infect bronchioles, bronchi and 
trachea of wild and domestic canids (Bihr and conboy 
1999). Both C. vulpis and E. aerophilus parasites cause 
parenchymal damage in the hosts’s lung and chronic 
bronchitis, followed by sneezing, diffi  cult breathing 
and either a chronic dry or wet/productive cough. 
Infection by large numbers of parasites may result 
in death, as a consequence of bronchopneumonia 
and severe respiratory insuffi  ciency (holmes and 
Kelly 1973; Bowman et al. 2002; taylor et al. 2007). 
In addition to the aforementioned symptoms, 
Eucoleus aerophilus infections also manifest as bad fur 
quality and poor growth in the case of animals with 
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examined and mucosa scrapings were wet-mounted 
in glycerin-ethanol and examined under an olympus 
Vanox optical microscope at low magnifications of 10x 
and 40x. parasitic species were determined according 
to morphological features described by Georgi and 
Georgi (1991) and anderson (2000).

The number of positive samples versus the total 
number of samples, sex structure of the parasites, and 
the number of larvae in a positive sample are given in 
table 1.

Results

adult worms and larvae of C. vulpis were found 
in 5 out of 38 examined fox tracheas (13.15%.). With 
respect to gender, female foxes appeared to have a 
higher incidence of infection: 15 females (65.22%) 
were infected versus 8 males (34.78%). Crenosoma 
larvae were found in the tracheas of 3 out of 5 foxes. 
adult male and female worms and nematode larvae 
were found together in the trachea of 1 fox (Fig. 1 and 
Fig. 2). two foxes had only C. vulpis larvae and 2 foxes 
had either male or female adult worms (table 1, Fig. 
1, Fig. 2).

Discussion

The presence of C. vulpis has been confirmed in 
foxes in Vojvodina, Serbia, with prevalence rate of 
approximately 13%. The prevalence of C. vulpis in red 
foxes is 24% in hungary (Sréter et al. 2003), 13-18% 
in Spain (Miquel et al. 1994), 4.5% in the Netherlands 
(Borgsteede 1984), 24.9% in austria (lassnig et al. 
1998) and 28.2% in Great Britain (Willingham et al. 
1996). Interestingly, it has recently been shown that this 
nematode is the leading cause of respiratory diseases 
in domestic dogs in Spain, portugal, Switzerland and 
Germany (Unterer et al. 2002; Barutzki and Schaper 
2009; Madeira de carvalho et al. 2009).

Crenosoma vulpis infections in dogs and cats 
present serious problems for veterinary medicine, 
both because of possible clinical manifestations 
and the fact that these infections are difficult to 
recognize on the basis of only clinical signs of the 
disease. Specifically, Aelurostrongylus abstrusus and E. 
aerophilus parasite infestations have either the same 
or similar clinical signs as other infectious and non-

compromised immune system (Nevàrez 2005).
a recent report of the first human case of 

pulmonary capillariasis significantly roused interest 
in these parasitic diseases in Serbia. an elderly female 
patient presented with respiratory tract symptoms, 
such as persistent cough with purulent expectoration, 
high temperature, increased number of leukocytes and 
blood eosinophilia up to 21%, with symptoms lasting 
for approximately two months. The clinical symptoms 
of pulmonary capillariasis resemble the clinical 
symptoms of bronchial carcinoma, the patient’s initial 
diagnosis (lalošević et al. 2008). according to traversa 
et al. (2009), capillaridae are a widely distributed 
group of nematodes. however, E. aerophilus infections 
in animals tend to be underestimated and neglected, 
mostly because the majority of cases show no symptoms 
and are often not diagnosed at all. In addition, lalošević 
et al. (2009) emphasized that successful diagnostics of 
pulmonary capillariasis is usually achieved by the use 
of a pathological section method.

In the course of examination of capillariasis in 
the fox population in Vojvodina province, Serbia, C. 
vulpis, another nematode parasite of the respiratory 
tract, was found. Because of the lack of data on this 
parasitic disease in Serbia in the literature, the present 
study was undertaken to examine the prevalence of C. 
vulpis in foxes in Vojvodina province, Serbia.

Materials and methods

The research sample for the present study included 
38 foxes collected from various sites throughout 
Vojvodina, Serbia. Samples were collected in 2011 and 
sent to the pasteur Institute of Novi Sad as a part of 
regulatory procedure related to rabies diagnostics.

Using the pathological section method, trachea 
samples were extracted from the fox carcasses. after 
test samples had been prepared, each trachea was 
opened to bifurcation and then preserved in 30% 
ethanol for at least 72 hours for the purpose of fixation. 
Next, fixed tracheas were carefully examined under a 
dissecting microscope to look for the presence of adult 
nematodes and larvae. adult parasites found in the 
epithelium of trachea were extracted with a needle and 
wet-mounted in 50% glycerin-ethanol.

For the purpose of collecting C. vulpis adults and 
larvae, the epithelium of each trachea was carefully 
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Figure 1. Anterior end of female Crenosoma vulpis 
(x200).

Table 1. Number of adults and larvae of Crenosoma 
vulpis found in foxes in Vojvodina Province, Serbia.

Fox No. Male Female Larvae

1 – – 40

2 7 14 2

3 – – 3

4 1

5 1

Total 8 15 45

Figure 2. Posterior end of male Crenosoma vulpis with  
spicules (x100). 

infectious inflammatory diseases. 
Crenosoma infection in foxes are relatively rare, 

but transmission from dogs is possible and has been 
recently recorded in Europe, where various clinical 
manifestations were described (Unterer et al. 2002; 
rinaldi et al. 2007).

The gradual increase in the population of stray and 
abandoned dogs in urban and rural areas increases the 
danger of their close contacts with foxes, which might 
result in increased risk of zoonotic transmission of 
parasites.
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