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Canids play a key role in the stability of the development cycles of a large number of para-
sitic species, including those with zoonotic impact. These animals pollute the environment with 
parasitic forms, which is why they pose a major danger to humans and the environment [19; 20; 
1]. The presence of these animals in close contact with humans is a potential risk of increased 
infection, through contact with soil, vegetables, grapes and berries contaminated with parasitic 
forms [4; 7].

The close human relationship with canids and the common environment can increase the 
risk of human infection with vector-borne zoonotic pathogens, while wild mammals in their 
vicinity may act as reservoirs for such pathogens [9]. The evaluation of the population of Vul-
pes vulpes in the Republic of Moldova according to the number of reproductive burrows in the 
spring period, highlighted an increased density of foxes by 7-8 times [13].

 Helminthfauna in V. vulpes in the Republic of Moldova previously (1958-1984) was stud-
ied and described by O. Anreyko. The author describes in this host several species of parasites 
as follows: class Trematoda Alaria alata; class Cestoda Dipilidium caninum, Mesocestoides 
lineatus, Taenia cressiceps; class Nematoda Capillaria plica, Thominx aerophilus, Trichoceph-
alus vulpis, Trichinella spiralis, Uncinaria stenocephala, Gnatostoma spingerum, Toxascaris 
leonina, Toxocara canis [17]. 

The prevalence of parasites identified in V. vulpes in Romania was for: Eimeria spp. 20.4%, 
Alaria alata 6.9%, Mesocestoides lineatus 31.5 %, Taenia pisiformis 24.5%, Dypilidium can-

Introduction

Abstract: The study of the diversity of the parasite fauna in the investigated foxes showed a high 
level of infestation (100%). The taxonomy of parasitofauna in foxes includes 12 parasitic invasions 
(Isospora canis – 14,3%, Alaria alata – 51,0%, Mesocestoides lineatus – 21,7%, Taeniidae spp – 27,0%, 
Syphacia obvelata – 17,0%, Strongyloides stercoralis – 13,3%, Toxocara canis – 59,0%, Toxascaris 
leonina – 65,5%, Ancylostoma caninum – 8,7%, Trichuris vulpis – 26,1%, Trichuris muris – 4,4%, Ca-
pilaria hepatica – 35,0%),  which belong to 5 classes, 10 families, 11 genera and about 12 species. The 
share of species from the Sporozoa class is 8.3%, from the Trematoda class - 8.3%, from the Cestoda 
class - 16.7%, from the Secernentea class - 41.7% and from the Adenophorea class - 25.0%. Analyzing 
the parasitic species on epidemiological criterion, it was found that 10 species (83.3%) with large spread 
have zoonotic impact (A. alata, M. lineatus, Taenia spp., S. obvelata, S. ratti, T. canis, T. leonina, A. can-
inum, C. hepatica, T. vulpis) with a major risk to public health, and the identified invasions (100%) can 
parasitize domestic animals, as well as game fauna.
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inum 6.0%, Toxocara canis 39.4%, Ancylostoma caninum 14.81%, Uncinaria stenocephala 
10.2%, Pterigodermatites affinis 6.5%, Trichocephalus vulpis 21.8% [5].

Similar studies performed in Ukraine has revealed in V. vulpes several parasitic species: 
Pearsonema plica 13.2%, Aonchotheca putorii 0.6%, Eucoleus aerophilus 12.0%, Trichuris 
vulpis 18.8%, Trichinella spiralis 0.6%, Ancylostoma caninum 0.6%, Uncinaria stenocephala 
27.1%, Crenosoma vulpis 6.2%, Molineus patens 3.6%, Toxascaris leonina 39.2%, Toxocara 
canis 22.9%, Spirocerca arctica 0.6%, Pterygodermatites affinis 5.4%, Heligmosomum costel-
latum  0.6%, Syphacia agraria 0.6% [15].

Nematoda helminths in V. vulpes in Polonia were identified as follows: Toxocara canis 
30.2%, Toxascaris leonine 26.0%, Uncinaria stenocephala 34.0%, Trichuris vulpis 11.9% [14].

Parasite fauna monitoring in foxes and specifying their epidemiological role is of major 
importance for preventing the transmission of pathogens to animals and humans, which are 
involved in the evolutionary cycles of parasites. The bibliographic data described above denote 
the purpose of this paper, which provides the bioecological study on the role of canids (Vulpes 
vulpes) in the transmission of parasitic species in the zoonotic and epizootic chain of natural 
and anthropogenic ecosystems.

Materials and methods
Parasitological investigations, according to the methods Popova, Baermann, Fuileborn, 

Darling, of the successive washing [18], were performed in the laboratory of Parasitology and 
Helminthology of the Institute of Zoology, on biological samples collected from foxes from 
natural and anthropized biotopes from different areas of the Republic of Moldova. In the ovo-
coproscopic diagnosis, the Teneidae oncospheres (T. hydatigena, T. pisiformis, M. multiceps, 
M. serialis E. granulosus, E. multilocularis) are very similar to each other, which is why they 
are noted as Tenea sp. oncospheres [8].

The parasitological evaluation is based on the determination of the prevalence (%), intensity 
(specimens / animal) and abundance (specimens / plot) of the parasitic species in the investi-
gated canids.

Results and discussions
In recent years, many vector-borne diseases have (re) emerged and spread, due to global and 

/ or local changes that have led to the invasion of new arthropod-vector species, improved their 
vector capacity, or the introduction and establishment of territory of new species of pathogens 
[12]. 

Research on the role of wild canids in the spread of parasitic species in the zoonotic and 
epizootic chain of natural and anthropogenic ecosystems began with the evaluation of the fox 
population by the number of breeding population in spring. The fox is quite numerous in the 
southern (10 ind./1000 ha) and in the central part (9 ind./1000 ha), having low density in the 
northern part (6.2 ind./1000 ha). At the spring evaluations, the fox was observed with densities 
of 5.5 ind./1000 ha in the agricultural funds. Thus, in the agricultural ecosystems in the spring 
were evaluated about 15000 foxes, over 6000 foxes have been registered in localities and 3700 
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foxes were counted in the forest ecosystems, total number of about 25000 individuals. Toward 
the end of 2020, in the autumn period, the fox population number was of 35000 individuals. 

The fox population decreased in the last years, while in 2014-2017 its density was of 14 - 16 
ind. / 1000 ha. The concentration of foxes in forested ecosystems and in localities is an eco-
logical-ethological adaptation caused by trophic resources availability and the stability factor 
particular to these types of ecosystems [13]. 

The study of the parasite communities diversity in fox highlighted several species of para-
sites (tab.1). The species Isospora canis from the Sporozoa class was identified with a preva-
lence of 14.3% and an intensity of 2-8 oocysts. The Trematoda class was represented by Alaria 
alata with a prevalence of 51.0% and an intensity of 1-2 eggs. From the class Cestoda there 
was identified Mesocestoides lineatus with a prevalence of 21.7% and an intensity of 3-15 eggs 
and Taeniidae spp with 27.0%, respectively (3-4 oncospheres). The species from the class Se-
cernentea are represented by Syphacia obvelata with a prevalence of 17.0% and an intensity of 
3-4 eggs in the microscopic field, respectively, Strongyloides stercoralis - 13.3%, (50-100 lar-
vae), Toxocara canis - 59.0% , (2-5 eggs), Toxascaris leonina - 65.5%, (12 eggs), Ancylostoma 
caninum - 8.7%, (1 egg). The parasitic invasions from the class Adenophorea were represented 
by Trichuris vulpis with a prevalence of 26.1% and an intensity of 2 eggs in the microscopic 
field, respectively Trichuris muris - 4.4%, (2-3 eggs), Capillaria hepatica - 35.0%, (3-4 tran-
sit eggs). An important fact is that 100% of the total number of parasitologically investigated 
foxes were infested.

Table 1. Parasite fauna in Vulpes vulpes

Class Family Species Prevalence 
(%)

Intensi-
ty (sp.)

Sporozoa Eimeriidae Isospora canis (Levine, 1977) 14,3 2-8 ouă
Trematoda Diplostomidae Alaria alata (Goeze, 1792) 51,0 1-2 ouă

Cestoda
Taeniidae Taenia spp 27,0 3-4 ouă
Mesocestoididae Mesocestoides lineatus (Goeze, 1782) 21,7 3-15 ouă

Secernen-
tea

Oxyuridae Syphacia obvelata (Rudolphi, 1802) 17,0 3-4 ouă

Strongyloididae Strongyloides stercoralis (Bavay, 1876) 13,3 50-100 
larve

Ascarididae
Toxocara canis (Werner, 1782) 59,0 2-5 ouă
Toxascaris leonina (Linstow, 1902) 65,5 12 ouă

Ancylostomatidae Ancylostoma caninum (Ercolani, 1859) 8,7 1 ou

Adenopho-
rea

Trichuridae 
Trichuris vulpis (Froelich, 1789) 26,1 2 ouă
Trichuris muris (Scrank, 1788) 4,4 2-3 ouă

Capilariidae Capilaria hepatica (Bancroft, 1893) 35,0 3-4 ouă

Similar research conducted previously (1958-1984) in the Republic of Moldova revealed 
several species of parasites as follows: Alaria alata – 28,9%, Dipilidium caninum– 3,7%, 
Mesocestoides lineatus– 59,3%, Taenia cressiceps – 3,71%,Capillaria plica– 11,2%, Thom-
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Table 2. Epidemiologic characteristics of parasite fauna in fox

Impact
Class

Sporozoa Trematoda Cestoda Secernentea Adenophorea Total

Zoonotic - A. alata Taenia spp
M. lineatus

S. obvelata
S. stercoralis
T. leonina
T. canis
A. caninum

C. hepatica
T. vulpis

10
(83,3%)

Fox I. canis - - - T. muris 2
(16,7%)

Analyzing the parasitic invasions on epidemiological criteria, we find that 10 species 
(83.3%) with increased spread have zoonotic impact (A. alata, M. lineatus, Taenia spp., S. 
obvelata, S. ratti, T. canis, T. leonina, A. caninum, C. hepatica, T. vulpis) with major risk for 
public health, andtwo of them are particular for canids (16,7%). 

inx aerophilus– 40,8%, Trichocephalus vulpis – 3,7%, Trichinella spiralis – 7,4%, Uncinaria 
stenocephala– 29,7%, Crenosuma vuples – 3,7%, Toxascaris leonina– 81,5%, Toxocara canis 
– 40,8% [17]. Comparing the previous data with the recent ones, insignificant differences were 
found, but with the maintenance of a high level of infestation.

From taxonomic point of view the parasitic species identified in the fox fall into 5 classes, 
10 families, 11 genera and about 12 species, including 1 parasitic species of the class Sporo-
zoa, 1 species of the class Trematoda, 2 species of the class Cestoda, and 4 species of the class 
Secernentea and 3 species of the class Adenophorea.

The helminthofauna hierarchy was evaluated according to the prevalence level,being iden-
tifying 3 eudominant species (Toxascaris leonina, Toxocara canis, Alaria alata) with 65,5 – 
51,0%, 3 dominant species (Capilaria hepatica, Trichuris vulpis, Taenia spp, Mesocestoides 
lineatus) with 35,0 – 21,7%, 3 subdominant species (Syphacia obvelata, Isospora canis, Stron-
gyloides stercoralis) with 35,0 – 21,7% and 2 rare encountered species (Ancylostoma caninum, 
Trichuris muris) with8,7 – 4,4%.

The development feature denotes 9 species that develop according to the monoxene model  
(Syphacia obvelata, Capilaria hepatica, Trichuris muris, Strongyloides stercoralis), species of 
Taenia have dixen evolution cycle (Taenia spp), one specie with trixen development (Mesoces-
toides lineatus) and one species with tetraxen evolution (Alaria alata). 

The epidemiological feature highlights 2 categories of parasitosis, zoonotic and canine spe-
cific. Zoonotic parasitosis are caused by 10 parasitic species, including 1 species of the class 
Trematoda (A. alata), 1 genus and several species of the class Cestoda (M. lineatus, Taenia 
spp.), 5 species of the class Secernentea (S. obvelata, S. ratti, T. canis, T. leonina, A. caninum) 
and 2 species of the class Adenophorea (C. hepatica, T. vulpis), while 2 species induce diseases 
particular to canids, including 1 species of the class Sporozoa (Isospora canis) and 1 species of 
the class Adenophorea (T. muris). 
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Zoonotic parasitosis are of major epidemiological importance because they have a direct 
impact on human health, and carnivores are definitive hosts or reservoirs of more than 60 par-
asitic species with zoonotic impact [7; 6]. 

Several gastrointestinal parasites of canids, especially Toxocara spp., Ancylostoma spp., 
Echinococcus spp., Dipylidium spp., Taenia spp. are considered species with increased zoonot-
ic potential [3; 2]. According to some authors, zoonotic parasites can be divided into 4 groups 
[16; 3; 10; 11]. 

From the research results we find zoonotic parasites that directly infect humans through 
animals (Toxascaris leonina, Toxocara canis); saprozoonotic parasites that are transmitted 
through soil or water contaminated with parasitic forms (Ancylostoma caninum, Strongyloides 
stercoralis); metazoonotic parasites that infect humans through intermediate invertebrate hosts 
(Alaria alata, Dipylidium caninum); cyclozoonotic parasites that infect humans through verte-
brate intermediate hosts (Echinococcus granulosus, Taenia spp).

At the same time, it is important that all identified parasitic species (100%) have an epizoot-
ic impact, which indicates that they can also infest domestic animals, as well as wild animals, 
which is why they pose an eminent danger to the gamespecies. 

These parasitosis cause economic damage to domestic and wild animals, causes considera-
ble damage to their number, including the integrity of the spectrum of main and complementary 
species that ensure the hunting fund.

Monitoring the parasitofauna in canids, highlighting the epidemiological role, is of major 
importance for preventing the transmission of pathogens to animals and humans, which are 
involved in the evolutionary cycles of parasites. 

The results obtained denote a rich diversity of parasitic species with increased prevalence 
and intensity. This is due to the considerable increase in the number of foxes (7-8 times), as 
well as the ecological plasticity of this species with a tendency to synanthropy. 

These are the key factors in the emergence and maintenance of outbreaks of parasitosis in 
natural and anthropogenic ecosystems.

The results obtained from parasitological investigations represent the premise of developing 
new procedures to control / reduce parasitosis in wild canids in order to strengthen bioecolog-
ical and epidemiological security in natural and anthropogenic ecosystems.

The studies were performed within the State Program projects 20.80009.7007.12 and 
20.80009.7007.02.

Conclusions
The evaluation of the population of Vulpes vulpes according to the number of reproductive 

burrows during the spring, showed an increased density of foxes, this being about 9individuals 
/ 1000 ha, compared to the normal density of 1- 2 individuals / 1000 ha, which indicates a con-
siderable increase of 4–5 times.

The study of the diversity of parasite communities in the investigated foxes, denotes an 
increased level of infestation with parasitic species – of 100%.

The taxonomy of parasitofauna in investigated foxes includes 12 parasitic invasions (Isos-
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