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Introduction

Passer domesticus (Linnaeus, 1758) (Passeriformes: Passeridae) 
is a bird from Eurasia and North Africa, which was intentionally 
introduced into the Americas (GISD, 2018). In Brazil, this species 

was introduced by Antônio B. Ribeiro in 1906 for biological control 
of insect pests (SICK, 1997). The house sparrow is now widely 
distributed throughout Brazil. It is a non-migratory, terrestrial 
bird that quickly and easily adapts to urban, suburban, and rural 
environments. These birds benefit from the anthropogenic changes 
in rural and urban environments. They adjust successfully to cities 
using buildings as shelter and nesting areas (MAJOR et al., 2004). 
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Abstract

We report the occurrence and infection parameters of two species of nasal mites in Passer domesticus (Linnaeus, 
1758) (house sparrow). Nasal passages, trachea, lungs, and air sacs of 100 house sparrows captured in an urban area 
at the city of Pelotas, State of Rio Grande do Sul, southern Brazil, were examined with a stereomicroscope. The mite, 
Sternostoma tracheacolum Lawrence, 1948 was present in the trachea and/or lungs (or both) of 13 birds (13%) at a mean 
intensity of 6.7 mites/infected host. Ptilonyssus hirsti (Castro & Pereira, 1947) was found in the nasal cavity of 1 sparrow 
(1%); coinfection was not observed in this bird. There was no significant difference in the prevalence and mean intensity 
of infection of S. tracheacolum between male and female birds. To our knowledge, this is the first study reporting the 
occurrence of S. tracheacolum in P. domesticus in Brazil and the presence of P. hirsti in P. domesticus from Rio Grande do 
Sul, Brazil. This is the first survey to provide the infection parameters of each of these mites in house sparrows.
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Resumo

O objetivo deste estudo foi relatar duas espécies de ácaros nasais parasitos do sistema respiratório de Passer domesticus 
(Linnaeus, 1758) (pardal) e seus respectivos índices parasitológicos. Para isso, foram examinados ao estereomicroscópio, 
cavidade nasal, traqueia, pulmão e sacos aéreos de 100 pardais capturados na área urbana de Pelotas, Rio Grande do Sul, 
Brasil. Sternostoma tracheacolum Lawrence, 1948 ocorreu na traqueia e/ou pulmão de 13 aves (13%) com intensidade 
média de 6,7 ácaros/hospedeiro infectado e Ptilonyssus hirsti (Castro & Pereira, 1947) na cavidade nasal de um único 
pardal (1%), não havendo coinfecção. A prevalência e intensidade média de infecção por S. tracheacolum entre hospedeiros 
machos e fêmeas não apresentou diferença significativa. Este relato caracteriza o primeiro registro de S. tracheacolum 
parasitando P. domesticus no Brasil e de P. hirsti em pardais no RS, Brasil, e seus respectivos índices de infecção.
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Despite their small size, house sparrows can be quite aggressive 
and capable of expelling native bird species from their nest sites, 
and compete with them for food (GISD, 2018).

Calegaro-Marques & Amato (2010) mention that the introduction 
of a host species into a new environment usually results in the 
reduction of its parasitic fauna. Parasite diversity may decrease 
to half in these hosts, although they may become infected with 
additional species of parasites in this new environment. Such 
reduction may favor population growth of invasive species which 
have competitive advantage over endemic species. However, the 
house sparrow has the potential of carrying invasive species - vectors 
- including a number of pathogens and parasites of importance 
to biodiversity, economics, and public health, and may cause 
damage to populations of native species along their geographic 
range (CONABIO, 2017).

House sparrows are considered to be a natural reservoir for 
Newcastle disease (NDV) virus (SILVA et al., 2006) and Western 
equine encephalitis (WEE) virus. WEE virus affects the central 
nervous system of vertebrates including humans and horses. The virus 
is maintained in bird reservoir hosts WEE virus is transmitted by 
mosquitoes which are bridge vectors of this arbovirus to humans 
and horses (SILVA et al., 2005).

At least 500 different species of nasal mites have been reported 
in a large variety of birds worldwide (FAIN, 1994). Rhinonyssidae 
(Mesostigmata) is the most diverse and often found family of 
nasal mites, and consists of obligate blood-feeding endoparasites 
which mainly inhabit the nasal passages of birds (KNEE et al., 
2008). Rhinonyssid mites move slowly, and are usually found in 
the nasal turbinates (PORTER & STRANDTMANN, 1952).

Most studies on parasite mites of the respiratory system of birds 
are taxonomic character, there being few searches that adresses 
the infection parameters in male and female hosts, as well as in 
adult and juvenile individuals. Such information may assist in 
understanding mite transmission processes, since direct contact 
during courtship or parental care are indicated as possible forms 
of transmission (AMERSON, 1967; BELL, 1996a). Likewise, 
few studies addressed the pathological aspects of infections, being 
Sternostoma tracheacolum Lawrence, 1948 the most known because 
can causes significant injury to the lower respiratory tract, lungs, 
and air sacs of bird hosts, inducing pneumonia and ultimately death 
(STEPHAN et al., 1950; RIFFKIN & MCCAUSLAND, 1972; 
BELL, 1996a; GUIMARÃES et al., 2012). Captive-reared birds 
severely infected by S. tracheacolum develop more severe disease 
than wild birds infected with the same mite. Captivity affects the 
immune system of these birds increasing disease susceptibility 
(FAIN & HYLAND, 1962; GUIMARÃES et al., 2012).

The following nasal mites (Rhinonyssidae) have been recorded 
in P. domesticus: Ptilonyssus hirsti (CASTRO & PEREIRA, 1947) 
which was reported in Italy, England, Portugal, Brazil, and Canada 
(CASTRO & PEREIRA, 1947; ČERNÝ & DUSBÁBEK, 1970; 
PENCE, 1975; KNEE & PROCTOR, 2010); Ptilonyssus nudus 
Berlese & Trouessart, 1889, described in Italy, France, Portugal, and 
Canada (CASTRO & PEREIRA, 1947; KNEE & PROCTOR, 
2010); Sternostoma cryptorhynchum Berlese & Trouessart, 1889, 
reported in Europe (CASTRO & PEREIRA, 1947; PENCE, 
1975); and Sternostoma tracheacolum described in the United 
States (FAIN & HYLAND, 1962; PENCE, 1975).

There are few studies on Rhinonyssidae that parasitize 
P. domesticus in Brazil, the objective of this work was to investigate 
the presence of mites in the respiratory system of house sparrows, 
and their respective parameters of infection from southern Brazil.

Materials and Methods

From March 2016 to February 2018, totaling 24 random 
collections, 100 house sparrows (P. domesticus), 40 females 
(2 immature), 59 males (7 immature), and 1 immature undetermined 
were captured in 13 different sites from an urban area of the city 
of Pelotas, State of Rio Grande do Sul, southern Brazil. Mist nets 
(30 mm mesh) were used to catch these birds in town squares, 
private gardens, and vacant land of the city. The capture, transport, 
and euthanasia of the birds were authorized by the Chico Mendes 
Institute of Biology and Conservation (ICMBio nº 51118-3) 
and approved by the Animal Experimentation Ethics Committee 
from the Federal University of Pelotas (CEEA/UFPel nº 4915).

Captured birds were transported to our laboratory in suitable 
cages, euthanized humanely on arrival, and necropsied. Mites were 
collected at necropsy from the nasal passages, tracheae, lung, and 
air sacs, which were placed in Petri dishes containing distilled 
water and examined separately using a stereomicroscope. Mites 
fixed in 70 °GL ethanol were placed onto glass microscope slides, 
and mounted in Hoyer’s medium. Slide-mounted specimens were 
photographed using an Olympus BX 41 microscope with attached 
camera, and the images were prepared using Adobe Photoshop 
CS5. Species identification of mites was based on morphological 
characters. This information was available in the taxonomic keys 
provided by Pence (1975). Parasitological parameters including 
prevalence (P%), mean abundance (MA), and mean intensity of 
infection (MII) were calculated according to Bush et al. (1997). 
The prevalence of mites in males and females hosts were compared 
using the Chi-square test (χ2). The mean intensity of infection was 
compared using the Bootstrap confidence interval (BCa p < 0.05) 
from the software Quantitative Parasitology 3.0  version 2.0 
(RÓZSA et al., 2000).

Specimens were deposited in the Coleção de Artrópodes do 
Laboratório de Parasitologia de Animais Silvestres (CALAPASIL/UFPel) 
(nº 526-541) in the Departamento de Microbiologia e Parasitologia, 
Instituto de Biologia, Universidade Federal de Pelotas (UFPel), 
Pelotas, Rio Grande do Sul, Brazil.

Results

Fourteen birds (7 adult male, 5 adult females, 1 immature 
male, and 1 immature female) were parasitized by nasal mites 
Rhinonyssidae (Table 1). A total of 102 mites was collected from 
these birds. Sternostoma tracheacolum (Figure  1) was found in 
the tracheae or lungs (or both) of 13% of the birds. In contrast, 
Ptilonyssus hirsti (Figure 2) was present in the nasal passages of 
only 1 adult female (Table 1). There was no coinfection, the two 
species were found parasitizing different hosts.

There was no significant difference in the prevalence (P%) 
and mean intensity of infection (MII) with S. tracheacolum 
between male (P% = 13.6% (8/59); MII = 4.5) and 
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Table 1. Site of infection (SI), prevalence (P%), mean intensity of infection (MII ± SD), mean abundance (MA ± SD), and range (R) of 
parasitism by rhinonyssid mites in Passer domesticus (Linnaeus, 1758) (Passeriformes: Passeridae) (n = 100) from southern Brazil.

Rhinonyssidae SI P (%) MII ± SD MA ± SD R
Sternostoma tracheacolum Trachea and/or lungs 13 6.7 ± 7.94 0.88 ± 3.58 1 – 27

Ptilonyssus hirsti Nasal passages 1 1 ± 1 0.14 ± 1.4 14
SD = Standard deviation.

Figure 1. Female of Sternostoma tracheacolum Lawrence, 1948 (Rhinonyssidae) parasite of trachea and lung of Passer domesticus Linnaeus, 
1758 (Passeriformes: Passeridae) from southern Brazil. (A) Dorsal view (bar = 300 μm); (B) Detail of the leg I, the arrow indicate the long 
attenuated seta in tarsus I (bar = 27.5 μm); (C) Ventral view, the arrows indicate the chelicerae (bar = 90 μm); (D) Detail of the opisthosomal 
shield (arrows) (bar = 30 μm).
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Figure 2. Ptilonyssus hirsti (Castro & Pereira, 1947) (Rhinonyssidae) parasite of nasal cavity of Passer domesticus Linnaeus, 1758 (Passeriformes: Passeridae) 
from southern Brazil. (A) Dorsal female view (bar = 250 μm); (B) Detail of the male gonopore (arrows) (bar = 52.5 μm); (C) Dorsal female 
view, the arrows indicate the stigma and peritreme (bar = 55 μm); (D) Detail of the opisthosomal shield (arrows) of the female (bar = 115 μm).
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female (P% = 12.5% (5/40); MII = 10.4), independent of the maturity 
stage of hosts; 2 immature birds parasitized by S. tracheacolum had 
a mean intensity of infection of 1.0 mite/bird; 7 birds parasitized 
by S. tracheacolum had mites only in the tracheae, whereas in the 
other birds, this species of mite was found in both the tracheae 
and lungs affecting the same host.

Discussion

In Brazil, S. tracheacolum parasitized Serinus canarius 
(Linnaeus, 1758) (common canary) (Passeriformes: Fringillidae) 
in the State of São Paulo, Melopsittacus undulatus (Shaw, 1805) 
(Psittaciformes: Psittacidae) in the State of Rio de Janeiro, and 
Molothrus bonariensis (Gmelin, 1789) (Passeriformes: Icteridae) in 
the State of Rio Grande do Sul (AMARAL, 1968); S. tracheacolum 
has also been reported in our country infesting Cyanerpes cyaneus 
(Linnaeus, 1766) (red-legged honeycreeper), Dendrocincla merula 
(Lichtenstein, 1829) (white-chinned woodcreeper) (Passeriformes: 
Dendrocolaptidae), and Rhynchocyclus olivaceus (Temminck, 1820) 
(olivaceous flatbill) (Passeriformes: Rhynchocyclidae) in the State 
of Pará (FAIN & AITKEN, 1968, 1971). These are taxonomic 
studies, and no information on infection parameters was provided.

The prevalence of nasal mite infections with was low in birds 
from North America where large-scale population studies were 
conducted (PENCE, 1973; SPICER, 1987; KNEE et al., 2008). 
In the United States, Pence (1973) examined a total of 1,927 birds 
from 193 species and determined that 16.2% of these hosts were 
parasitized by nasal mites. Spicer (1987) examined 502 bird hosts 
belonging to 103 species and found that 17% of these birds were 
infected with nasal mites. In Canada, Knee et al. (2008) studied a 
group of 450 birds from 154 species in the province of Alberta and 
observed that 15% of these birds were parasitized by nasal mites. 
These authors also examined a population formed by 2,447 birds 
belonging to 196 species in the province of Manitoba, and found 
that 16% of these hosts were infected with nasal mites. Our findings 
on the prevalence of nasal mites in P. domesticus corroborate 
those of previous research published by other authors in North 
America; however, in two previous studies carried out in Brazil 
(MASCARENHAS et al., 2011; BERNARDON et al., 2017), 
the prevalence of rhinonyssid mites in passerines was higher than 
the prevalence of rhinonyssid mites in P. domesticus. Prevalence of 
nasal mite infection was 55% in Paroaria coronata (Miller, 1776) 
(red-crested cardinal) (n = 40) (MASCARENHAS et al., 2011) and 
27% in Chrysomus ruficapillus (Vieillot, 1819) (chestnut-capped 
blackbird) (n = 120) (BERNARDON  et  al., 2017). Further 
studies are needed in order to broaden our understanding of the 
relationships between rhinonyssid mites and their bird hosts. 
Parasitological indices are tools that help us to understand 
host-parasite relationships. The variation in the prevalence of nasal 
mite infection in birds in different works may be related to the 
biology of each mite species and bird species and also due to the 
type of bird host involved (free-living versus captive birds). Another 
source of variation among studies is the mite collection method. 
Knee & Galloway (2017), for example, washed the nasal passages 
of thawed birds with neutral soap and water using orthodontic 

syringes; such a technique may underestimate infections by species 
that inhabit the tracheae and lungs.

Sternostoma tracheacolum is the only species of mite from the 
family Rhinonyssidae that is capable of infecting not only the 
nasal passages of birds but also the tracheae, lungs and air sacs 
causing serious respiratory problems (STEPHAN et al., 1950; 
FAIN & HYLAND, 1962; TIDEMANN et al., 1992; BELL, 
1996a). This species was described for the first time in captive 
canaries (S. canarius) by R. F. Lawrence in 1947 in South Africa, 
and published these novel findings in 1948 (STEPHAN et al., 
1950). Fain & Hyland (1962) described cases of S. tracheacolum 
infection in captive canaries from Uruguay, Belgium, the United 
States, Brazil in the cities of Porto Alegre and Rio de Janeiro. 
These birds died of pneumonia and had severe inflammation in 
the respiratory system. These authors also reported the occurrence 
of this nasal mite in 20 different species of wild birds from several 
regions of the world, including P. domesticus in the Michigan, USA. 
Sternostoma tracheacolum is a generalist parasite infecting many 
species of hosts. This species of mite has been collected from at 
least 37 species, 32 genera, and 11 families of wild and captive 
birds inhabiting different geographic regions (FAIN & HYLAND, 
1962; BELL, 1996b; KNEE & GALLOWAY, 2017). The fact 
that a large variery of wild birds are parasitized by S. tracheacolum 
and that these birds are highly resistant to this parasite show that 
wild birds are probably the natural hosts for this species of mite 
(FAIN & HYLAND, 1962; RIFFKIN & MCCAUSLAND, 
1972; BELL, 1996b).

Tidemann  et  al. (1992) documented the occurrence of 
S.  tracheacolum in wild passerines in Australia where the 
prevalence of this mite infection was 62% in the Gouldian finch, 
Chloebia gouldiae Gould, 1844 (= Erythrura gouldiae) (n = 26), 13% 
in the pictorella mannikin, Heteromunia pectoralis Gould, 1841 
(n = 8), and <1% in the masked finch, Poephila personata Gould, 
1842 (n = 118). Tidemann et al. (1992) reported that C. gouldiae 
had 34.1 mites/bird (1 – 102 mites); mites were found in different 
anatomical locations. The authors suggested that C.  gouldiae 
has not been able to regain its former population status due to 
S. tracheacolum infection. According to the IUCN Red List of 
Threatened Species, the goudian finch has been endangered since 
the 1980s (BIRDLIFE INTERNATIONAL, 2016).

Infection parameters for rhinonyssid mites found in P. domesticus 
are similar to those from previous studies published by researchers 
elsewhere (PENCE, 1973; SPICER, 1987; KNEE et al., 2008) 
except for C. gouldiae in Australia where more than half of the birds 
examined were parasitized by S. tracheacolum (TIDEMANN et al., 
1992).

The infection parameters in male and female hosts of P. domesticus 
suggest that both can contribute in the transmission of mites, 
either during the cutting or feeding of the young, once the levels 
of infection were similar between the sex genres. These data are 
similar to the records in Spheniscus magellanicus (Forster, 1781) 
(Spheniscidae), in which there were not found significant differences 
in the prevalence and mean intensity of Rhinonyssus  sphenisci 
(Fain & Mortelmans, 1959) infection in male and female hosts 
(GASTAL et al., 2017).

Since S. tracheacolum causes severe lesions in the respiratory 
system of a wide variety of birds and can result in death of these 
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avian hosts, the presence of this mite should be systematically 
monitored and investigated in newly introduced birds as well as 
in native wild birds. In addition, because of the hematophagous 
nature of Rhinonyssidae, that mites may serve as reservoirs/vectors 
of pathogenic agents should not be ruled out. The broad geographic 
distribution of P. domesticus and its adaptability to different 
ecosystems around the world including urban and rural areas 
make the house sparow an important reservoir for a number of 
pathogens of interest and concern for of public and animal health 
including zoonoses.

Castro & Pereira (1947) described infection of P. hirsti in 
nasal passages of P. domesticus. These house sparrows came from 
Portugal, Italy, England, and Brazil from the cities of São Paulo/SP 
and Curitiba/PR.

In the present survey, P. domesticus is reported as a host 
for S.  tracheacolum in Brazil for the first time. To the authors’ 
knowledge, this is the first time P. hirsti has been found in the 
State of Rio Grande do Sul, south Brazil. This is the first study in 
which infection parameters for rhinonyssids mites in P. domesticus 
have been reported in an urban area of southern Brazil.
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