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First report of ticks in the subcutaneous tissue 
of the raccoon dog Nyctereutes procyonoides
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ABSTRACT: Ticks are common ectoparasites of animals; they also carry many tick-borne pathogens that are often 
detrimental for the health of both animals and humans. These parasites have been found in subcutaneous tissue, 
mainly in red foxes (Vulpes vulpes), but the reason for this is unknown. In this study we report the first occur-
rence of the tick in an unusual location in the subcutaneous tissue of the raccoon dog Nyctereutes procyonoides. 
The study was carried out on two adult male raccoon dogs, hunted in Western Poland. After the necropsy, one 
was found to have a partially decomposed tick, a female Ixodes ricinus, in the groin region.
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The raccoon dog (Nyctereutes procyonoides) is 
native to eastern Siberia, China, North Vietnam, 
Korea and Japan (Nowak 1984; Pitra et al. 2010). 
However, between 1928 and 1955, approximately 
9000 individuals were introduced into the European 
part of the former Soviet Union, for use in fur pro-
duction (Lavrov 1971). Raccoon dogs have adapted 
very well to the environment of Eastern Europe, and 
they have gradually spread to the north and west. 
Raccoon dogs are now present in central and north-
ern Europe, from Finland in the north, to Bulgaria 
and Serbia in the south, and from western Russia, 
Ukraine and Belarus in the east, to Germany to 
the west (Nowak 1984; Kauhala and Helle 1995). 
In Poland, the presence of this species was first 
recorded in the 1950s (Dehnel 1956), and since then 
it has gradually expanded its distribution (Nowak 
1973). The raccoon dog is the only canine who 
spends the winter hibernating in areas with a harsh 
climate, which is enabled the prior accumulation 
of large amounts of fat (Kauhala 1993; Kauhala and 
Saeki 2004).

The raccoon dog is known to be a carrier of dan-
gerous diseases and parasites such as rabies, canine 
distemper virus, Sarcoptes scabiei, Echinococcus 
multilocularis and Trichinella spp. (Badr et al. 
2005; Al-Sabi et al. 2013; Mulder 2013; Duscher et 
al. 2017). Frequent contact of the invasive raccoon 
dog (Nyctereutes procyonoides) with the Eurasian 
badger (Meles meles) and the red fox (Vulpes 
vulpes) increases the risk of the spread of zoonoses 
(Kowalczyk et al. 2008).

In European raccoon dogs, ticks of the Ixodidae 
family (Ixodes ricinus, I. canisuga, I. rugicollis and 
I. hexagonus) are found most often (Siuda 1993; 
Paulauskas et al. 2012; Wodecka et al. 2016). In Asia 
(Japan and South Korea), the species I. ovatus, I. 
persulcatus, I. pavlovskyi, I. tanuki, I. nipponensis, 
Haemaphysalis flava, H. leporispalustris, H. lon-
gicornis and Amblyomma testudinarium have also 
been described (Nakao and Miyamoto 1993; Lee 
et al. 1997; Yamauchi et al. 2012; Kim et al. 2014).

As ectoparasites, ticks are commonly found on 
wild carnivores. There are also cases where these 
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parasites are found in subcutaneous tissue. Most 
of the known cases of ticks in subcutaneous tissue 
come from red foxes (Nuttall 1914; Drozdz 1958; 
Lebeda 1962; Smith et al. 1986; Petko and Stanko 
1991; D’Amico et al. 2017). To our knowledge, their 
presence in the subcutaneous tissue of raccoon 
dogs has not been recorded.

Thus, the present study is the first description of 
a subcutaneous tick in a raccoon dog.

Case description

Three raccoon dogs shot by hunters in 2017 in 
Western Poland were provided to the Institute of 
Zoology for research purposes (Poznan University 
of Life Sciences).

Firstly, the animals were subjected to external 
inspections at the location of shooting where they 
were checked for ectoparasites such as ticks or fleas. 
Then, within 24 hours they were transported to the 
Institute of Zoology and thoroughly examined for 
subcutaneous ticks. For this purpose, the animals 
were skinned, which involved scalping of the skull, 
through the limbs, to the tip of the tail, as numer-
ous ticks are found at the base of the tail in foxes.

Case 1. An adult male raccoon dog, weighing 
7.75 kg, was shot in September 2017 in the Kuslin 
commune (52°22'N  16°19'E). After external inspec-
tion, no ectoparasites, including ticks, were found. 
After removing the skin, a small dark nodule was 
found in the region of the left groin. This element 
was easily excised and stored in ethyl alcohol until 
further analysis. During the microscopic observa-
tion of the removed element, it turned out that the 
element was encapsulated. After opening it was 
noted to be part of a decomposed tick. The area was 
fragmented, but gnathosoma and scutum were well 
preserved. The tick appeared in a typical position 
with the palpi turned backwards. On this basis, 
the tick was identified as a female Ixodes ricinus 
(Figure 1).

Case 2. An adult male raccoon dog in adult-
hood, weighing 7.04 kg, was shot in October 2017 
in the Granowo commune (52°13'N 16°32'E) and 
was subjected to external examination. Two ticks 
were found on the right ear and placed in eppen-
dorfs with ethyl alcohol until further analysis. After 
the section was performed, no black nodules were 
detected in the subcutaneous tissue. Based on 
microscopic observation, the externally collected 

ticks were identified as one male and one female 
of Dermacentor reticulatus.

Case 3. An adult male raccoon dog, weighing 
5.10 kg, was shot in February 2018 in the Grodzisk 
Wielkopolski commune (52°14'N 16°22'E). The ani-
mal was in very poor physical condition and was 
emaciated with scabies. After removing the skin, 
a small dark nodule was found in the region of the 
left ear subcutaneously (Figure 2). It was identified 
as a female of Ixodes ricinus.

DISCUSSION AND CONCLUSIONS

We found Ixodes ricinus ticks in the subcutane-
ous tissue of a raccoon dog (Figure 1). This is the 
first described case of a tick in the subcutaneous 
tissue of these animals. Most reports on this topic 
relate to foxes. The occurrence of Ixodes ricinus 
ticks in subcutaneous tissue was noted in foxes in 
Eastern Europe (Nuttall 1914; Drozdz 1958; Petko 
and Stanko 1991; D’Amico et al. 2017), I. hexago-

Figure 2. Visceral side of the skin of the raccoon dog at 
the left ear region showing female Ixodes ricinus

Figure 1. View of the gnathosoma (dorsal and ventral) 
and scutum of the examined female tick, Ixodes ricinus
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nus, I. crenulatus, and Dermacentor reticulatus 
(D’Amico et al. 2017). Interestingly, another tick 
species, Amblyomma americanum, was found in 
the subcutaneous tissue of a red fox in the United 
States (Smith et al. 1986). Besides wild animals, the 
described phenomenon was also observed in a dog 
in Sweden (Zakrisson 2010) and a child in South 
Korea (Chang et al. 2006).

So far, knowledge on this subject is very limited. 
The subcutaneous location of ticks may be related 
to their hosts, rather than to their own biology. 
According to Portman and Dalke (1945) and Tugwell 
and Lancaster (1962), the long hypostom of a tick 
causes a local reaction in the tissue that involves 
swelling, absorbing the entire tick. Also, Nuttall 
(1914) claimed that when the tick is inserted under 
the skin, an oedema develops which increases and 
includes the tick. In larger species of ticks from the 
genus Amblyomma, the oedema covers only a part of 
the tick, while in smaller Ixodes, the swelling covers 
the entire tick. The presence of ticks in the subcu-
taneous tissue is not caused by tick activity. This is 
because, at the site of anchorage with the hypostome, 
swelling of the skin develops, which grows and in-
creases on the anchored tick and absorbs it com-
pletely. In the area where the tick is absorbed, the 
wound becomes overgrown and there is no scar. This 
seems to be related to the long hypostome which is 
characteristic for Ixodes and which facilitates pen-
etration. However, after infiltrating the subcutane-
ous tissue, ticks that are surrounded by connective 
tissue are unable to survive and die after a time.

Ticks can be rarely found in the subcutaneous 
tissues of raccoon dogs. To our knowledge, this case 
of a tick in the subcutaneous tissue of a raccoon dog 
is the first such report in the scientific literature.
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