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Abstract

The cheyletid mites that parasitize mammals have been neglected for a long time in Brazil, although they can be
common on pets and cause injury to their hosts. Recently, Cheyletiella parasitivorax was found parasitizing a rabbit
in Brazil which represents a new host and distribution record for the mite species. An illustrated dichotomous
key for the identification of the species in this genus and data from the literature are provided.
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Resumo

Os acaros da familia Cheyletidae que parasitam mamiferos sdo negligenciados ha muito tempo no Brasil, embora
eles sejam comuns em animais domésticos. Considerando as dificuldades morfolégicas para diagnosticar as
espécies dessa familia que infestam mamiferos, este estudo refere-se a uma nova ocorréncia de Cheyletiella
parasitivorax incluindo os poucos registros de literatura. Além disso, também esta sendo apresentada uma chave
dicotémica ilustrada para identificacdo de espécies desse género.

Palavras-chave: Cheyletiellosis, Estado de Sao Paulo, morfologia, chave de identificacdo.

Introduction

The superfamily Cheyletoidea consists of the following five families of mites: Cheyletidae Leach 1815;
Demodicidae Nicolet 1855; Harpirhynchidae Dubinin 1957 (including Ophioptinae); Psorergatidae Dubinin 1957 and
Syringophilidae Lavoipierre 1953. Except for Harpirhynchidae and Syringophilidae, which are mainly associated to
reptiles and birds, the other families usually parasitize mammals, and some are also associated with arthropods.

Cheyletidae is represented by approximately 400 species worldwide, distributed in 74 genera. The genera are
divided into two groups; one of them consists of free-living mites and predators of arthropods, including other
mites, and comprises more than half of the described species; the second group consists of species associated
with different classes of vertebrates, including humans (Gerson et al., 1999; Walter et al., 2009).
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In a phylogenetic reconstruction of the Cheyletidae published by Bochkov & Fain (2001), the authors proposed
15 tribes in the family, which were maintained by Bochkov (2009). Bochkov & Fain (2001) included four genera
in the Cheyletiellini tribe: Cheyletiella Canestrini 1886, Eucheyletiella Volgin 1969, Niheliac Domrow & Baker 1960
and Criokeron Volgin 1966, which are associated with mammals; and three genera in the Ornithocheyletiini tribe:
Bakericheyla Volgin 1966; Neocheyletiella Baker 1949 and Ornithocheyletia Volgin 1964, which are associated with birds.

Fain & Bochkov (2001) synonymized the genus Bicheyletiella Fain 1972 with Cheyletiella, transferring Bicheyletiella
romerolagi Fain 1972 to Cheyletiella. In addition, they synonymized two other species of Cheyletiella; as a result, there
are currently five valid species: Cheyletiella blakei Smiley 1970; Cheyletiella parasitivorax (Mégnin 1878); Cheyletiella
romerolagi (Fain 1972); Cheyletiella strandtmanni Smiley 1970; and Cheyletiella yasguri Smiley 1965. Usually, C. yasguriis
associated with dogs (Fain et al., 1982), C. blakei with cats (Pfeiffer, 1979) and C. parasitivorax with rabbits (Bronswijk
& Kreek, 1976). These nonburrowing mites can cause severe dermatitis on their hosts including people who are
in contact with infected pets (Keh et al., 1987; Fain & Bochkov, 2001).

The study of the cheyletid mites parasitic on vertebrates has been neglected in Brazil and other countries in
South America, although they can cause injury to humans and other hosts. Since there is still little information
about this family in Brazil, we are providing a new locality record of C. parasitivorax and including information on
the genus gathered from the literature. In addition, an illustrated dichotomous key to separate the species of this
genus is provided, based on the key published by Fain & Bochkov (2001).

Materials and Methods

Specimens of C. parasitivorax were collected on an infested rabbit, Oryctolagus cuniculus L. in the Jundiai
municipality (23° 11" 11" S 46° 53' 4" W), Sdo Paulo state, Brazil. The collected material was preserved and stored
in 100% alcohol. Later, part of the material was slide-mounted in Hoyer's medium for identification. The slide
preparations were in accordance with Walter & Krantz (2009), and a part of them was deposited in the collection of
the Pathology Department of UNESP, Jaboticabal, named as “Museu Didatico de Parasitologia do Departamento de
Patologia Veterinaria da UNESP de Jaboticabal”. The specimens were identified to genus according to Gerson et al.
(1999) and to species using the key published by Fain & Bochkov (2001) along with the examination of type material
and their original descriptions (Smiley, 1965, 1970; Fain, 1972).

Besides the specimens of C. parasitivorax collected in the present study, we examined material of this species
deposited at Acari Collection of the Instituto Butantan, Sdo Paulo (IBSP), and from the collection of the National
Museum of Natural History, [formerly United States National Museum -USNM], which is housed at the Systematic
Entomology Laboratory (BARC-USDA-ARS) in Beltsville, Maryland. Types and material of other species of Cheyletiella
deposited at the collection of the USNM were also examined by one of us (RB-S) in order to prepare the illustrations.
The material of C. parasitivorax from Jundiai was photographed using an Olympus microscope, DP 73, and CellSens
Imaging software (Olympus), in the Immunoparasitology Laboratory, Department of Veterinary Pathology,
Universidade Estadual Paulista (UNESP Jaboticabal). Type species and material were also photographed using a
Zeiss Axioplan 2 imaging with DIC and Phase Contrast microscope in the USNM. Images were prepared with Adobe
Photoshop v. 13.0 and Inkscape V.2. The distribution map was prepared using DIVA-GIS.

Results and Discussion

Cheyletiellinae is characterized by the presence of a feather-like empodia on tarsi of the legs I-1V, tarsi without
claws and solenidia absent on tibia of the leg I. Cheyletiella has sickle-like setae and lacks comb-like setae on the
palptarsus; has an edentate palpal claw; peritremes with more than three broad links; idiosoma oval; legs Il and Il
separated; a single wide propodosomal shield present bearing 4-5 pairs of setae; dorsal setae slender, nude or
barbed; humerals similar to the other dorsal setae (/1); solenidion () present on genu of the leg | and absent on
tibia of the leg I; all tarsi without claws and with feather-like empodia (Gerson et al., 1999).

Listed below are the types and material examined of Cheyletiella species, used to prepare the identification key
modified from that of Fain & Bochkov (2001).

Cheyletiella romerolagi (Fain, 1972) was not examined, due the fact there are no types or material deposited
at the USNM collection. The species was described from specimens found on a volcano rabbit, Romerolagus diazi
(Ferrari-Pére), in New York, USA and also has been recorded in Mexico on the same host (Gerson et al., 1999).
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According to Fain (1972), the chaetotaxy of C. romerolagi is similar to that of other species of Cheyletiella. Fain &
Bochkov (2001) described the male of C. romerolagi.

Cheyletiella parasitivorax (Mégnin 1878) (Figure 1)

Figure 1. Morphological details of Cheyletiella parasitivorax. (A) Female, dorsal view; (B) Female, anterior propodosomal shield;
(C) Female, empodium of tarsus Il; (D) Female, posterior propodosomal shield; (E) Female, gnathosoma and palpi; (F) Female,
peritremal links; (G) Male, dorsal view; (H) Male, peritremal links; (I) Female, globose solenidion; (J) Male, oblong solenidion.
Abbreviations: d1-d3, dorsal setae; h, line h setae; /1, lateral setae; sci, scutal internal setae; ve, vertical external setae; vi, vertical
internal setae. Scales: A 100 um; B, D, E50 pm; C, F, G, H, I, ] 20 pm.
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Material examined: five specimens (present study), four female and one male collected on Oryctolagus cuniculus
in Jundiai, SP; three females collected on the ears of O. cuniculus in the Instituto Butantan, Sdo Paulo municipality,
SP (IBSP 250 and 251); and two specimens (a male and female) collected on a marsh rabbit, Sylvilagus palustris, in
Jacksonwville City, Florida, USA.

Distribution: Worldwide. In Brazil, C. parasitivorax was only known to occur in the Sdo Paulo state - Sdo Paulo
city (Amaral, 1971) and Garca city (Alvim et al., 2005), and in Rio de Janeiro state - Seropédica city (Fernandes et al.,
2013). The new occurrence of this species on a rabbit from Jundiai city (present study) is the third record of the
species in the state of Sao Paulo. Amaral (1971) did not mention Sdo Paulo city, however, we have confirmed the
locality by consulting the information with the person who made the drawing of the male presented in the paper.
The distribution of this species is shown in Figure 2.

Figure 2. Geographical distribution of Cheyletiella parasitivorax in Brazil. The yellow triangles represent a literature record, and
orange dot is the new record.

Cheyletiella blakei Smiley 1970 (Figure 3)

Type examined: Holotype (USNM 3346), male, ex. cat (Felis catus), Ithaca City, Tompkins County, New York,
USA. Four paratypes, two males and two females, same data as for holotype.

Distribution: This species usually parasitizes cats and occurs in Canada, (Paradis, 1998), USA, Belgium, Italy,
Turkey, Norway, Netherlands, Germany (Bronswijk & Kreek, 1976), Greece (Bowman, 2014; Lefkaditis et al., 2015).
It has also been recorded in Santiago, Chile on dogs, in Denmark on dogs and their owners, and in the USA
(Bronswijk & Kreek, 1976).

Cheyletiella strandtmanni Smiley 1970 (Figure 4)

Type examined: Holotype (USNM 3345), female, ex. Lepus sp., Taiwan, 17 Apr. 1952.
Distribution: Taiwan (SMILEY, 1970). Male unknown.

Cheyletiella yasguri Smiley 1965 (Figure 5)

Type examined: Holotype (USNM 2956), female, ex. a schnauzer dog (Canis lupus familiaris), Mamaroneck City,
Westchester County, New York, USA. Paratypes, two males and one female, ex. dog (Canis lupus familiaris), Cornell
University, Ithaca City, Tompkins County, New York, USA.
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Figure 3. Morphological details of Cheyletiella blakei (Paratype USNM 3346). (A) Female, dorsal view; (B) Female, anterior
propodosomal shield; (C) Female, gnathosoma and palpi; (D) Female, peritremal links and conical solenidion on genu I; (E) Male,
dorsal view; (F) Male, conical solenidion on genu I. Abbreviations: d1-d3, dorsal setae; h, line h setae; /1, lateral setae; sce, scutal
external setae; sci, scutal internal setae; ve, vertical external setae; vi, vertical internal setae. Scales: A 100 um; B, E 20 pm; C, D,
F10 pm.
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Figure 4. Morphological details of Cheyletiella strandtmanni (Holotype female USNM 3345). (A) Dorsal view; (B) Anterior
propodosomal shield; (C) Gnathosoma and palpi; (D) large peritremal links and Y-shaped solenidion on genu I. Abbreviations:
d1-d3, dorsal setae; h, line h setae; /1, lateral setae; sci, scutal internal setae; ve, vertical external setae; vi, vertical internal setae.
Scales: A 100 pm; B, C 50 pm; D 20 pm.

Distribution: Worldwide.

Dichotomous key of Cheyletiella species (females and males), based on the key published by Fain &
Bochkov (2001), and the original descriptions of Smiley (1965; 1970) and Fain (1972)

1. Hysterosomal shield of female three times wider than long, without setae and setae d2 slightly longer than
[1; setae vi (internal vertical seta) located off the propodosomal shield; male hysterosomal shield as wide as long
with setae vi located on the propodosomal shield; parasite of volcano rabbit (Romerolagus diazi ..... C. romerolagi

- Hysterosomal shield present in males and located posterior to the first pair of lateral setae (/1); absent in
the females, except C. yasguri which has two small and rounded hysterosomal shields...........ccoevveviriinenecenenienne 2

2. Hysterosoma of female with two small and rounded shields located laterally and posterior to the first pair
of lateral setae (/1); solenidion on genu of the leg | heart-shaped in both females and males; male with a single,
longer than wide dorsal hysterosomal shield; parasite Of dOZS......ccverieiririeiininieereee s C. yasguri

- Hysterosomal shields absent in females, present in MaleS......covviviriecirinenieieeseee e 3

3.  Males and females with the setae d2 much shorter (three times) than the setae (/1); solenidion on genu |
Y-shaped; parasite Of rabits (LEPUS SP..iiiieiririeiiirieieeseseteestee ettt be e neenen C. strandtmani

- Males and females with the setae d2 subequal in length to the setae (/1) or slightly shorter .................... 4

4. Solenidion on genu of the leg |, globular in females and oblong in males; one pair of h setae and vi on the
propodosomal shield in males and females; males; parasite prefers rabbits.......c.ccccocvevecninenne. C. parasitivorax

- Solenidion on genu of the leg | conical in males and females; one pair of h and vi off the propodosomal
shield in males and females; Parasite Of CAtS ... et C. blakei
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Figure 5. Morphological details of Cheyletiella yasguri (Holotype USNM 2956 and paratype). (A) Female, dorsal view, the setae
indicate a pair of small rounded hysterosomal shields; (B) Hysterosomal shields; (C) Female, heart-shaped solenidion on genu |[;
(D) Male, hysterosomal shield; (E) Male, large peritremal links; (F) Male, heart-shaped solenidion on genu |. Abbreviations: d1-d3,
dorsal setae; /1, lateral setae. Scales: A 100 pm; B, E 50 pm; C, D, F 20 pm.
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Clinical case

A four-year-old male rabbit was observed with dandruff on its back and itching due to the parasitism of
C. parasitivorax. The clinical signs started twenty days before the patient was taken to the clinic (Figure 6). The rabbit
had no contact with other animals according to its owners. Skin scraping and acetate tape impression test were
made. The owners had moved to another place about two months before and probably the adaptation stress
caused the loss of balance between the parasite and its host. The animal was treated with a single administration of
selamectin pour-on (Zoetis Revolution® 6%) and daily brushings of the fur. No dandruff and itching were observed
after three weeks of the treatment.

y 5

Figure 6. Dandruff flakes in the dorsal region of the rabbit infested by C. parasitivorax.
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