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Abstract: 	 The aim of the present study was to update information about the species composition of helminth para-
sites from the stone marten Martes foina in Bulgaria. Seven stone martens were necropsied and the para-
sites found in them were identified. In total, eight taxa of parasitic worms were identified. These were 
two cestode species, Mesocestoides sp. and Taenia sp., and six nematode species: Crenosoma petrowi 
Morosov, 1939, Filaroides martis (Werner, 1782), Sobolevingylus petrowi Romanov, 1952, Eucoleus 
aerophilus (Creplin, 1839), Pearsonema plica (Rudolphi, 1819), and Spirocerca melesi Tazieva, 1971. 
Morphometric data on Spirocerca melesi and Pearsonema plica based on the present materials are pro-
vided. The registration of S. melesi is a new record for Bulgaria and South-eastern Europe as well as the 
registration of this parasite in the stone marten is a new host record.
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Introduction
The stone marten Martes foina L. is a small preda-
tory animal of the family Mustelidae, which is 
native to Eurasia (http://www.faunaeur.org). In 
Bulgaria, it inhabits different biotopes throughout 
the country – mountainous and lowland regions, 
including urbanised areas (Popov & Sedefchev 
2003). The diet of the stone martens varies from 
small vertebrates and insects to fruits and carrion 
(Tsunoda et al. 2019), which is a precondition for 
various potential routes of infection with parasites. 
There are several previous studies on the parasite 
fauna of the stone marten in Bulgaria. Mesoces-
toides sp., Uncinaria stenocephala, Euryhelmis 
squamula and Crenosoma petrowi have been re-
ported by Janchev (1986a, b, 1987) and Janchev 

& Genov (1988) in animals from several regions 
of the country. Seven helminth species, i.e. Tae-
nia sp., Hydatigera taeniaeformis, Ancylostoma 
sp., Toxocara sp., Capillaria aerophyla, Capil-
laria plica and Trichinella sp., have been found in 
stone martens from the region of Sredna Gora Mts. 
(Kirkova et al. 2011). Four lung nematodes were 
recently identified by us in martens from Southwest 
Bulgaria: C. petrowi, Eucoleus aerophilus, Filar-
oides martis and Sobolevingylus petrowi (Dakova 
& Panayotova-Pencheva 2018). Subsequently, we 
examined for parasites several further animals. In 
this article, we present data on the parasitological 
status of stone martens examined by us as well as 
morphometric data on two species, which have not 
previously been described on the basis of materials 
from Bulgaria.
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Materials and Methods
Seven stone martens were found dead after being ac-
cidentally killed on the Highway Е-79 between the 
town of Dupnitsa and the village of Dolna Gradesh-
nitsa, Southwestern Bulgaria. The carcasses of the 
animals were frozen until their helminthological nec-
ropsy. Helminth parasites found in stomach, intes-
tines, trachea, bronchi and urinary bladder were col-
lected and cleaned in saline, and then stored in 70% 
ethanol. To find small, hardly visible worms located 
in the bronchioles and alveoli, the abnormal lung tis-
sues were examined as previously described (Panay-
otova-Pencheva 2011). Nematodes were studied af-
ter clearing in lactophenol. Cestodes were stained in 
1% eosin B, dehydrated and cleared in eugenol. 

The identification of helminth parasites was 
carried out on the basis of their host species, site of 
infection and morphological characteristics (Skry-
abin et al. 1957, Kozlov 1977, Kontrimavichus 
& Delyamure 1979). Morphological structures of 
helminths were measured using classical methods 
of parasitology or after photographing certain struc-
tures of parasites by Web camera Logitech 4000 at-
tached to Amplival microscope and measuring by 
the picture analysing computer program Image-Pro 
Plus-Version 6. Pictures were taken using a light mi-
croscope Leica DM5000 B supplied with a camera 
and software (Leica Application Suite LAS v. 3.1). 
The specimens were deposited in the collection of 
the Institute of Experimental Morphology, Pathol-
ogy and Anthropology with Museum, Bulgarian 
Academy of Sciences, Sofia, Bulgaria.

Results
Helminthological necropsies of the martens 
showed that all of them were infected with one or 
more helminth species. In total, 8 taxa of parasitic 
worms were found: two cestode species and six 

nematode species. The cestodes species were Mes-
ocestoides sp. and Taenia sp. They were identified 
at the generic level only because only immature 
specimens were found. The nematodes were: Cren-
osoma petrowi Morosov, 1939, Filaroides martis 
(Werner, 1782), Sobolevingylus petrowi Romanov, 
1952, Eucoleus aerophilus (Creplin, 1839), Pear-
sonema plica (Rudolphi, 1819) and Spirocerca me-
lesi Tazieva, 1971. The parameters of infections 
are shown in Table 1.

In our previous paper (Dakova & Panayoto-
va-Pencheva 2018), we provided data about mor-
phometric peculiarities of the lung nematodes C. 
petrowi, F. martis, S. petrowi and E. aerophilus. 
We provide here morphometrical data on the other 
two nematode species, S. melesi and P. plica.

Spirocerca melesi (based on one male speci-
men): Body fusiform, 6 mm long; body width 62 
μm at posterior end of pharynx, 130 μm at poste-
rior end of oesophagus, 116 μm at cloaca; maximal 
body width 160 μm; whitish. Posterior end of body 
spirally coiled. Mouth orifice terminal, passing 
into cylindrical buccal capsule with length 33 μm 

Fig. 1. Spirocerca melesi from the stomach of a stone mar-
ten from Bulgaria: anterior end. Arrow – buccal capsule.

Table 1. Parameters of parasite infections in seven stone martens (Martes foina L.) from SW Bulgaria. N, number of 
infected animals; II, intensity of infection; * unspecified.

Parasite species Parasite family Site of infection N II
Mesocestoides sp. Mesocestoididae small intestines 3 1-103
Taenia sp. Taeniidae small intestines 1 1
Crenosoma petrowi Crenosomatidae middle, small bronchi and bronchioles 3 *
Filaroides martis Filaroididae nodules connected to bronchi 4 *
Sobolevingylus petrowi Angiostrogylidae alveoli 3 *
Eucoleus aerophilus Capillariidae middle, small bronchi and bronchioles 3 *
Spirocerca melesi Spirocercidae stomach 1 1
Pearsonema plica Capillariidae urinary bladder 3 2-5
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and width 23 μm (Fig. 1). Oesophagus consisting 
of muscular and glandular parts. Total oesopha-
geal length 1.9 mm; muscular part 292 μm long; 
glandular part 1.6 mm long; width of oesophagus 
at its posterior end 93 μm. Small spicule 322 μm 
long; its proximal end forming funnel-shaped ex-
pansion; distal end covered by transparent round 
slipper (Fig. 2a). Large spicule much longer – 1.26 
mm, thinner, terminating sharply (Fig. 2b). Guber-
naculum oval, measuring 39 x 45 μm (Fig. 2b). 
Distance between cloaca and tail tip 164 μm. Two 
poorly developed cuticular alae present at posterior 
body end (Fig. 2b).

Pearsonema plica (description based on one 
male and two female intact specimens and one cau-
dal part of a male specimen): Body thin, thread-like, 
semi-transparent, very delicate. Male. Body length 
29 mm. Oesophagus 8 mm long. Body width 11 μm 

Fig. 2. Spirocerca melesi from the stomach of a stone 
marten from Bulgaria: posterior end. a. 1. Proximal end 
of small spicule. 2. Proximal end of large spicule. b. 1. 
Distal end of small spicule. 2. Distal end of large spicule. 
3. Gubernaculum. 4. Cuticular alar expansion.

Fig. 3. Pearsonema plica from the urinary bladder of 
a stone marten from Bulgaria. 1. Distal spicule end. 2. 
Spicular sheath.

Fig. 4. Pearsonema plica from the urinary bladder of a 
stone marten from Bulgaria: posterior end of a male speci-
men. a. Lateral view. b. Ventral view. Arrows – spike and 
bursa copulatrix. 
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at anterior end and 30 μm at posterior end. Single 
spicule with spicular sheath present (Fig. 3). Spic-
ule 4.6-4.9 mm long. Posterior body end with dor-
sal spike supporting poorly-developed transparent 
bursa copulatrix (Fig. 4). Female. Body 37–38 mm 
long. Oesophagus 9.4–12.4 mm long. Distance be-
tween anterior end and vulva 9.5–12.6 mm. Cylin-
drical cuticular growth present around vulvar orifice 
(Fig. 5). Eggs (in uterus) 52–58 (av. 55.7) μm long 
and 24–26 (av. 24.9 μm) wide.

Discussion
Among the eight species found, five are known to 
infect stone martens in Bulgaria. These are Meso-
cestoides sp. reported by Janchev (1986a), C. 
petrowi reported by Janchev & Genov (1988) and 
Taenia sp., P. plica and E. aerophilus (under the syn-
onymous name Capillaria aerophyla) reported by 
Kirkova et al. (2011).

Out of the recorded eight species, the most 
commonly reported in martens in Europe is E. aer-
ophilus. It has been found in martens from Italy 
(Ribas et al. 2004), Lithuania (Nugaraite et al. 
2014), Russia (Romashova et al. 2014), Germany 
(Pfeiffer et al. 1989), Spain (Torres et al. 2006), 
Ukraine (Varodi et al. 2017), Austria and Swit-
zerland (Visser et al. 2011). Crenosoma petrowi 
has been found in Italy (Ribas et al. 2004), Spain 

Fig. 5. Pearsonema plica from the urinary bladder of a 
stone marten from Bulgaria: female. Arrow – cylindrical 
cuticular growth around the vulvar orifice.

Table 3. Metrical data of Pearsonema plica from various hosts and regions.

Source Skryabin et al. (1957) Skryabin et al. (1957) Present study
Host *badger, **red fox not specified stone marten
Locality Crimea not specified Bulgaria
Characters

Body length ♂, mm 21.06–32.94 *
27–37.8 ** 29.5 29

Maximal body width ♂, μm 44-60 *
52–60 ** 53 43

Oesophagus length ♂, mm 6.66–7.92 *
9–10.26 ** 8.125 8

Spicule length, mm 2.8–3.848 *
2.826–3.87 ** 4.495 4.6–4.9

Length of tail spike ♂, μm - Up to 19 15

Body length ♀, mm 27.9–36 *
28.44–29.34 ** 45.5 37–38

Maximal body width ♀, μm 81-85 *
85 ** 115 73–84

Oesophagus length ♀, mm 8.82–9.9 *
10.08–10.98 ** 12.905 9.4–12.4

Distance anterior end to vulva, mm 9.09 *
10.35–11.52 ** 13.2 9.5–12.6

Eggs in uterus, μm 62–68/29–31 *
 62–65/26–28 ** 52-60/25-27 52–58/24–26

Table 2. Metrical data of Spirocerca melesi.

Characters Kozlov (1977) Present 
study

Body length ♂ 5.56–5.76 mm 6 mm
Maximum body width ♂ 164–206 μm 160 μm
Buccal capsule ♂ width 
/ length 20 / 40 μm 23 / 33 μm

Oesophagus length ♂ 1.833–2.060 mm 1.9 mm
Small spicule length 300–319 μm 322 μm
Large spicule length 1.215–1.236 mm 1.26 mm
Gubernaculum 40–44 x 24–36 μm 45/39 μm
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(Torres et al. 2006) and former Czechoslovakia 
(Visser et al. 2011). Representatives of the genus 
Taenia have been reported in Germany (Pfeiffer 
et al. 1989), Spain (Torres et al. 2006), Italy (Mil-
lán & Ferroglio 2001, Ribas et al. 2004), Rus-
sia (Romashova et al. 2014), Hungary, Switzerland 
and former Czechoslovakia (Visser et al. 2011). 
Mesocestoides sp. has been found in martens from 
Lithuania (Nugaraite et al. 2014), Italy (Ribas et 
al. 2004), Russia (Romashova et al. 2014) and Ger-
many (Visser et al. 2011). Infections with P. plica 
have been recorded in Italy (Ribas et al. 2004), 
Spain (Torres et al. 2006) and Austria (Visser et 
al. 2011). Filaroides martis has been found from 
martens in Spain (Torres et al. 2006), Switzerland 
and former Czechoslovakia (Visser et al. 2011). 
Sobolevingylus petrowi was reported from martens 
in Italy (Ribas et al. 2004) and Spain (Torres et 
al. 2006). 

Spirocerca melesi has been originally de-
scribed as a stomach spirurid nematode from badg-
ers from the Lower Volga River and Kazakhstan 
(Tazieva 1971). Later, Kozlov (1977) includes the 
data by Tazieva into the guide to the helminth para-
sites of carnivore mammals in USSR. The morpho-
logical characteristics of the male specimen found 
by us are very similar to those presented by Kozlov 
(1977) on the basis of samples from badgers (Table 
2). It is seen that the measurements of our speci-
men are either within the metrical range reported by 
Kozlov (1977) or very close to it. The differences 
are not essential and are probably due to the differ-
ent populations (Lower Volga River and Kazakh-
stan versus Bulgaria) or host species (badger versus 
stone marten).

The morphological characteristics of P. plica 
in our samples fully correspond to the description 
given by Skryabin et al. (1957). The metrical data 
for this parasite from different hosts (Table 3) dem-
onstrate that our measurements are close to those 
reported from various hosts from the territory of the 
former USSR (Skryabin et al. 1957).

Conclusion
Adding our results to previous studies (Janchev 
1986a, b, Janchev 1987, Janchev & Genov 1988, 
Kirkova et al. 2011), 15 endoparasite species have 
been recorded from stone martens in Bulgaria. 
These are Mesocestoides sp., Uncinaria stenoceph-
ala, Euryhelmis squamula, Crenosoma petrowi, 
Taenia sp., Hydatigera taeniaeformis, Ancylostoma 
sp., Toxocara sp., Eucoleus aerophilus, Pearsonema 
plica, Trichinella sp., Isospora sp., Filaroides mar-

tis, Sobolevingylus petrowi and Spirocerca melesi. 
This is the first record of Spirocerca melesi for the 
helminth fauna of Bulgaria. According to the avail-
able literature, this is also its first record from the 
territory of South-eastern Europe and the first host 
record in stone martens.
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