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ABSTRACT. One of the least researched groups of parasitic arthropods in the brown rat Rattus norvegicus
(Berkenhout, 1769) are skin mites from the family of Sarcoptidae. Specimens representing two species of sarcoptic
mites were found in 30 examined rats from northern Poland: Notoedres muris Megnin, 1877 and Trixacarus diversus
Sellnick, 1944. The total prevalence and mean intensity of infestation were 13.3% and 3.3, respectively. At the same
time, the list of sarcoptic mites occurring in Poland was completed with a new genus and new species – T. diversus.
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Introduction
Parasitic arthropods of the brown rat Rattus
norvegicus (Berkenhout, 1769) are not well
investigated [1,2]. Although a number of species
with a varying range of specificity are listed among
parasites of this host – both species-specific as well
as oligo- and polyxenic ones, the knowledge about
their occurrence – parameters, the course and effects
of infestation – is fragmentary. At the same time,
most of the worldwide and Polish data relate to
parasitic insects of Anoplura and Siphonaptera, and
mites associated with the hair and the skin surface
[i.a. 1,3–11].
There is much less information about the
occurrence of skin mites in rats. So far, four
Demodecidae species were described in the brown
rat [12–14]; they were reported also from Poland
[2,15–17]. Furthermore, a representative of
Psorergatidae – Psorergates rattus Fain et Goff
1986 [18] was found, as well as two species from
Sarcoptidae – Notoedres muris Megnin, 1877 and
Trixacarus diversus Sellnick, 1944 [19]; so far, only
N. muris was found in Poland [5,10,20].
While demodecid mites are common in the
populations of rats, and they often occur with high

infestation parameters – up to 100% prevalence
[17], sarcoptic mites are seldom found. Although
there are some data on notoedric mange in rodents,
including the brown rat [21–25], these observations
are usually related to breeding animals – laboratory
ones or pets. There is little information on the
occurrence of sarcoptic mites in rats from wild
populations. According to Haitlinger and
Jankowska [1], they are rare parasites in this host –
classified as subrecedents in the dominance
structure, i.e. species with the abundance below 1%.

Materials and Methods
The material for the study consisted of 30 brown
rats R. norvegicus from northern Poland
(54°30′N/18°32′E, 54°22′N/18°36′E, 54°37′N/
17°22′E) collected in 2010 and 2011. Skin samples
were collected from head regions (eyes, pinnae,
cheeks, chin, lips, nose, vibrissae), from the back
and abdomen, limbs, as well as from the genital and
anal regions. Tissue samples were examined by
applying the method of digestion and decantation
[15], and specimens of mites were immersed in
Faure’s solution.
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Fig. 1. Notoedres muris, various specimens

Results

Discussion

Two species of sarcoptic mites: N. muris (Fig. 1)
and T. diversus (Fig. 2) were found in the examined
rats. The total prevalence of infestation with
sarcoptic mites was 13.3%, with mean intensity
(calculated for the examined skin samples) of 3.3.
N. muris was found in three rats (prevalence 10%),
a total of 11 specimens (6 females, 2 male, 1 nymph,
2 larvae), and 6 eggs. Whereas T. diversus was
found in one rat (prevalence 3.3%): 2 females and
one egg. All specimens of N. muris were found in
the skin of the head (nose, pinnae), while specimens
of T. diversus came from the skin of the hind limb
(thigh).

Sarcoptic mites (Sarcoptidae) are parasites that
burrow into the skin of mammals and are
characterized by a diverse range of host specificity.
They are mostly recorded in marsupials, primates,
bats, rodents and insectivores, but a few species were
also found in hosts from other orders of mammals
[19]. A total of ca. 120 species have been described
so far [26], including only 5 species from Poland (the
genera: Sarcoptes, Notoedres and Nycteridocoptes)
[20,26]. At present, a new genus and a new species –
T. diversus were added to the list. This is also a new
parasite for the brown rat in Poland.
Sarcoptic mites are recognizable by their oval or
round, dorsally convex bodies, transversely striated

Fig. 2. Trixacarus diversus, female: A. dorsal view, B. ventral view
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Sarcoptic mites
on the integument; scales or spines occur locally.
Gnathosoma is short and wide, wrapped in a
transparent membrane, and sometimes completely
covered by epistome. Legs are short and reduced,
arranged in two groups with conspicuous epimers,
where epimers of pair I are merged into sternum.
Furthermore, legs are equipped with small suckers
on a very long, unsegmented stalk. Trixacarus mites
are diagnosed in the adults by long and filiform
dorsal setae (Fig. 2A), while in Notoadres the dorsal
setae are short [26–27].
These mites may cause parasitosis (i.e. mange –
sarcoptosis, notoedrosis) or allergic reaction,
nevertheless, they often occur with no disease
symptoms in hosts [27]. N. muris is listed as a
parasite of rats and other murids, cricetids
[19,28–29], but also insectivores, e.g. hedgehogs
[21] or marsupials [19]. Acariasis symptoms in
hosts occur most frequently in the skin of the ears
and other regions of the head, but also in the genital
areas and the tail [22]. Apart from pathological
changes in the skin of the above-mentioned regions,
rats affected by notoedric mange develop sometimes
pathological changes around the nasal area in the
shape of „horns” [30]. This parasite has probably a
high infestation rate in breeding animals, e.g. 70%
of 80 laboratory rats examined by Mircean et. al.
[31] were infested with N. muris. However, this
parasite appears to be much less common in wild
populations of rats or locally shows higher
infestation parameters. And thus, N. muris was
found in 2.1% of 725 rats examined from the region
of Vancouver (Canada). However, most of the
infected rats came from the international shipping
port, where the infestation rate was 46.9% [25].
Whereas T. diversus was originally known from
European R. norvegicus and R. rattus (Linnaeus,
1758) only, but morphologically identical
specimens were found in the endemic rodent from
South America – Calomys musculinus (Thomas,
1913) [19]. These mites may cause hair loss in
hosts, skin lesions in the form of scabs all over the
body, especially on the head and the tail, and the
symptoms may occur even with a relatively low
infestation rate [19,32].
To sum up, it appears that sarcoptic mites are
characterized by low infestation parameters in the
populations of brown rats. The research on
parasitofauna in rats performed in Poland report
only single cases of infestation [5,10], and research
conducted in the context of skin mites in rats
provided data on demodecid mites and no data on
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sarcoptic mites [2,15–17]. These parasites are
transmitted during intraspecific contacts between
hosts, hence higher density of rats is conducive to a
higher infestation rate. Nevertheless, the
development of parasitosis is connected not only
with high parameters of infestation, but also with
favorable conditions provided by a host organism –
weakness, reduced immunity, poor diet [27].
Therefore, symptoms were often observed in
laboratory animals, which as a result of different
breeding and experimental treatments tend to be
more susceptible to diseases. Similar data are
provided by observations of skin parasitosis in other
groups of rodents, e.g. demodecosis in hamsters
[33–35].

References
[1] Haitlinger R., Jankowska A. 2005. Arthropods
occurring on Rattus norvegicus (Berkenhout, 1769)
(Rodentia: Muridae) in Poland. Zeszyty Naukowe
Akademii Rolniczej, Zootechnika, Wrocław, 529: 35-44.
[2] Izdebska J.N., Rolbiecki L. 2012. Demodectic mites
of the brown rat Rattus norvegicus (Berkenhout,
1769) (Rodentia, Muridae) with a new finding of
Demodex ratticola Bukva, 1995 (Acari, Demodecidae). Annals of Parasitology 58: 71-74.
[3] Niewiadomska K. 1953. Contributions to the fauna of
fleas (Aphaniptera) of Poland. Fragmenta Faunistica
6: 249-262. (In Polish)
[4] Złotorzycka J. 1955. On the occurrence of the larvae
of Nosopsyllus fasciatus Bosc. (Aphaniptera) on rats.
Polskie Pismo Entomologiczne 25: 239-240 (In
Polish).
[5] Wegner Z., Kruminis-Łozowska W. 1977.
Investigations of complex infestation on rats from the
region of Gdynia and Gdańsk. Wiadomości Parazytologiczne 23: 53-58 (In Polish).
[6] Wegner Z., Kruminis-Łozowska W. 1984.
Ectoparasites of rats collected in the port and city of
Gdańsk. Acta Parasitologica Polonica 29: 117-128.
[7] Wegner Z., Przyborowski T. 1958. Ectoparasites of
rats in the port of Gdynia. Wiadomości Parazytologiczne 4: 773-774.
[8] Wegner Z., Przyborowski T. 1962. Parasitic
arthropods of rats from the town and port of Gdynia.
Biuletyn Instytutu Medycyny Morskiej, Gdańsk 13:
171-183.
[9] Haitlinger R. 1988. Haemogamasidae Oudemans,
1926 (Acari, Mesostigmata) Polski. Polskie Pismo
Entomologiczne 58: 635-661.
[10] Haitlinger R. 1989. Arthropod communities
occurring on small mammals from non-wooded areas
of urban aglomeration of Wrocław. Acta
Parasitologica Polonica 34: 45-66.

annals32013:pas408.qxd 2013-10-14 01:13 Strona 128

128
[11] Kruminis-Łozowska W. 1986. Fleas (Siphonaptera)
on Rattus norvegicus (Berk.) from the cites of Gdynia
and Gdańsk. Wiadomości Parazytologiczne 32: 385387 (In Polish).
[12] Hirst S. 1919. Studies on Acari. No. 1. The Genus
Demodex, Owen. British Museum (Natural History),
London.
[13] Desch C.E. 1987. Redescription of Demodex nanus
(Acari: Demodicidae) from Rattus norvegicus and R.
rattus (Rodentia). Journal of Medical Entomology 24:
19-23.
[14] Bukva V. 1995. Demodex species (Acari: Demodecidae) parasitizing the brown rat, Rattus norvegicus
(Rodentia): redescription of Demodex ratti and
description of D. norvegicus sp. n. and D. ratticola sp.
n. Folia Parasitologica 42: 149-160.
[15] Izdebska J.N. 2004. Demodex spp. (Acari: Demodecidae) in brown rat (Rodentia: Muridae) in Poland.
Wiadomości Parazytologiczne 50: 333-335.
[16] Izdebska J.N., Rolbiecki L. 2004. The presence of
Demodex spp. in correlation with helminth infestation
level in the brown rat Rattus norvegicus (Berk.) of the
Tri-City urban agglomeration. In: Urban fauna of
Central Europe in the 21st century. (Eds. P. Indykiewicz, T. Barczak). Logo, Bydgoszcz: 581-584 (In
Polish).
[17] Izdebska J.N., Rolbiecki L. 2012. Topical structure
and topography of Demodex spp. (Acari,
Demodecidae), in brown rat Rattus norvegicus
(Rodentia, Muridae). In: Arthropods. The medical
and economic importance. (Eds. A. Buczek, C.
Błaszak). Akapit, Lublin: 133-141.
[18] Fain A., Goff M. L. 1986. Psorergates rattus (Acari:
Psorergatidae), a new species of parasitic mite from
Rattus norvegicus in Hawaii. International Journal of
Acarology 12: 107-110.
[19] Klompen J.S.H. 1992. Phylogenetic relationships in
the mite family Sarcoptidae (Acari: Astigmata).
Miscellaneous publications, No. 180. Museum of
Zoology, University of Michigan, Ann Arbor.
[20] Chmielewski W. 2008. Sarcoptidae. In: Fauna of
Poland. Characteristics and checklist of species. vol.
3. (Eds. Bogdanowicz W., Chudzicka E., Pilipiuk I.,
Skibińska E). Muzeum i Instytut Zoologii PAN,
Warszawa: 31, 38 (In Polish).
[21] Heath A.C.G., Rush-Munro R.M., Rutherford D.M.
1971. The hedgehog – a new host record for
Notoedres muris (Acari: Sarcoptidae). New Zealand
Entomologist 5: 100-103.
[22] Klompen J.S., Nachman M.W. 1990. Occurrence
and treatment of the mange mite Notoedres muris in
marsh rats from South America. Journal of Wildlife
Diseases 26: 135-136.
[23] Lopes C.M.L., Linardi P.M., Tafuri W.L., Botelho
J.R. 1992. Skin lesions on Rattus rattus alexandrinus
caused by Notoedres sp. (Acari). Memórias Do
Instituto Oswaldo Cruz 87: 313-314.

J.N. Izdebska, L. Rolbiecki
[24] Chand N., Singh H., Singh R.S. 2012. Successful
therapeutic management of notoedric mange in
rodents. Journal of Parasitic Diseases, DOI
10.1007/s12639-012-0197-x.
[25] Anholt H., Himsworth C.G., Rothenburger J.,
Proctor H., Patrick D.M. 2013. Ear mange in rats: the
potential for importing foreign rats and their diseases
through international shipping. Vancover rat project.
University of British Columbia School of Population
and Public Health, www.vancouverratproject.com.
[26] Izdebska J.N., Krawczyk M. 2012. Skin mites of
mammals – the occurrence, significance and research
prospects in Poland. In: Arthropods. The medical and
economic importance. (Eds. A. Buczek, C. Błaszak).
Akapit, Lublin: 123-131.
[27] Izdebska J.N. 2005. Skin mites on humans and
domestic animals. In: Allergy to mites. (Ed. B.
Majkowska-Wojciechowska). Mediton, Łódź: 95-105
(In Polish).
[28] McKenzie R.A., Green P.E., Knox E. 1976.
Notoedres muris infestation in a naked-tailed rat
Melomys cervinipes. Journal of Wildlife Diseases 12:
486-487.
[29] Pass D., Freth G. 1993. The rat. The Australian and
New Zealand Council for the Care of Animals in
Research and Teaching News 6: 1-4.
[30] White S.D., Vandenabeele S.I.J. 2005. Rodent and
rabbit dermatology. In: Proceedings of the Fifth
World Congress of Veterinary Dermatology, Vienna,
Austria, 25–28 August 2004. Advances in Veterinary
Dermatology, vol. 5. (Eds. A. Hillier, A.P. Foster,
K.W. Kwochka). Blackwell Publishing, Oxford:
373-377.
[31] Mircean V., Titilincu A., Băguţ T., Dumitrache M.
2009. Research on the etiology of skin diseases in
laboratory animals. Bulletin of University of
Agricultural Sciences and Veterinary Medicine 66:
112-118.
[32] Dorrestein G.M., Bronswijk J.E.M.H.1979. Trixacarus caviae Fain, Howell et Hyatt 1972 (Acari:
Sarcoptidae) as a cause of mange in guinea-pigs and
papular urticaria in man. Veterinary Parasitology 5:
389-398.
[33] Tani K., Iwanaga T., Sonoda K., Hayashiya S.,
Hayashiya M., Taura Y. 2001. Ivermectin treatment of
demodicosis in 56 hamsters. The Journal of
Veterinary Medical Science 63: 1245-1247.
[34] Cardoso M.J.L., Franco S.R.V.S. 2003. Demodicosis
in golden hamster (Mesocricetus auratus) – first case
in Bazil. Ars Veterinaria 19: 126-128.
[35] Karaer Z., Kurtdede A., Ural K., Sari B., Cingi C.C.,
Karakurum M.C., Haydardedeoğlu A.E. 2009. Demodicosis in a Golden (Syrian) hamster (Mesocricetus
auratus). Ankara Üniversitesi Veteriner Fakültesi
Dergisi 56: 227-229.
Received 14 August 2013
Accepted 5 September 2013

