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Abstract In this survey, intestinal helminths from pet rodents
in Mérida, México, were analyzed. A total of 46 mice Mus
musculus, 28 hamsters Mesocricetus auratus, 23 rats Rattus
norvegicus, and 1 gerbil Meriones unguiculatus were pur-
chased from six pet shops and one black market for wildlife
in the city of Mérida. The overall prevalence of helminths in
rodents was 61.2% (60/98). Six species of helminths were
identified: the zoonotic cestode Rodentolepis nana, and the
nematodes Aspiculuris tetraptera, Dentostomella translucida,
Syphacia obvelata, Syphacia mesocriceti, and Syphacia
muris. Of the 60 infected rodents, 25 (41.7%) harbored 2 or
3 species of helminths. Rodentolepis nana was found in 4.3%
of mice and 17.9% of hamsters. This is the first report of
infection with S. muris in pet rats. Considering the close phys-
ical contact between pet rodents and humans, the presence of
R. nana in pets represents a potential risk of transmission,
especially to children and immunocompromised individuals.
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Introduction

Breeding and rearing exotic pet animals have increased world-
wide popularity in the last decades. Among these, small ro-
dents such as mice Mus musculus Linnaeus, 1758, rats Rattus
norvegicus (Berkenhout, 1769), and hamsters Mesocricetus
auratus (Waterhouse, 1839) are the most popular pocket pets
today (Grier 2006). They are essential companions in many
households, providing psychological, social, and emotional
benefits for children and adults (Bryant 1990). In addition,
some authors have reported that pet owners go to the doctor
less often and take fewer medications than people that did not
own a pet, which saves money on health expenditures
(Headey et al. 2002).

Although pet rodents provide benefits to owners, they are
also recognized as carriers of zoonotic agents, such as viruses,
bacteria, and helminths (Stone and Manwell 1966; Amman
et al. 2007; Gaudie et al. 2008). Among zoonotic helminths,
the cestodes Hymenolepis diminuta (Rudolphi, 1819) and
Rodentolepis nana (von Siebold, 1852) have been found as
common parasites in pet rodents (Stone and Manwell 1966;
Hasegawa et al. 2008; Roble et al. 2012; d’Ovidio et al. 2015).
In Italy, d’Ovidio et al. (2015) reported the infection by
R. nana in rats R. norvegicus, mice Mus minutoides Smith,
1834, chinchillas Chinchilla lanigera Bennett, 1829, and
hamsters Phodopus campbelli (Thomas, 1905), and the infec-
tion by H. diminuta in squirrels Callosciurus prevosti
(Desmarest, 1822) from pet shops and private owners. In
Japan, R. nana was found in imported pet hamsters
M. auratus and Phodopus sungorus (Pallas, 1773) from the
Czech Republic and the Netherlands (Hasegawa et al. 2008).
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Pet rodents, as with other companion animals, require care
and veterinary attention because they also suffer from dis-
eases. Nematodes of the genera Syphacia Seurat, 1916, and
Aspiculuris Schultz, 1924, are common parasites of pet and
laboratory rodents (Pinto et al. 1994; Hasegawa et al. 2008;
Roble et al. 2012). Although they are relatively non-pathogen-
ic, heavy infections can cause poor host condition and diar-
rhea (Klement et al. 1996; Baker 2007). In addition, reinfec-
tion with these nematodes represents an important health
problem (Baker 2007).

In México, there are no previous reports of the parasites of
pet rodents. In the present study, we report the prevalence and
intensity of intestinal helminths in pet rodents in the city of
Meérida, Yucatan, México.

Material and methods

Between September 2016 and January 2017, 46 mice
M. musculus, 28 hamsters M. auratus, 23 rats R. norvegicus,
and 1 gerbil Meriones unguiculatus (Milne-Edwards, 1867)
were purchased from six pet shops and one black market for
wildlife, which are the most important sources of pocket pets in
the city of Mérida. Rodents were transported in plastic boxes
from the shop/market to the Laboratorio de Arbovirologia,
Centro de Investigaciones Regionales ‘Dr. Hideyo Noguchi’,
Universidad Auténoma de Yucatan (UADY). Specimens were
anesthetized with isofluorane and euthanized by cervical dis-
location or overdose of sodium pentobarbital. After euthanasia,
the intestinal tracts were collected and examined for parasites.
Helminths were preserved in 70% ethanol and identified at the
Centro de Estudios Parasitologicos y de Vectores (CEPAVE),
CCT-CONICET-UNLP. For identification, nematodes were
cleared in lactophenol and cestodes were stained with acetic
carmine and mounted in Canada balsam. Vouchers of speci-
mens were deposited in the helminthological collection of the
Museo de La Plata, Argentina (MLP-He 7401-06).

Prevalence and mean intensity of helminth infection were
calculated (Bush et al. 1997).

The ethics committee for the use of animals from the Campus
de Ciencias Biologicas y Agropecuarias, UADY, approved the
protocols used in this study (CB-CCBA-L-2017-001), and the
guidelines of the American Veterinary Medical Association for
the euthanasia of animals (Leary et al. 2013) were adhered to.

Results and discussion

The overall prevalence of helminths in pet rodents was 61.2%
(60/98). Six species of helminths were identified: the cestode
R. nana, and the nematodes Aspiculuris tetraptera (Nitzsch,
1821), Dentostomella translucida Schulz & Krepkorgorskaja,
1932, Syphacia obvelata (Rudolphi, 1802), Syphacia
mesocriceti Quentin, 1971, and Syphacia muris (Yamaguti,
1935) (Table 1). Mice were infected with three helminth spe-
cies, hamsters with two species, and rats and the gerbil with
one species. Of the 60 infected rodents, 25 (42.4%) harbored 2
or 3 species of helminths. Rodentolepis nana was found in
mice and hamsters.

Rodentolepis nana is the most human-prevalent cestode
worldwide (Thompson 2015). In the present study, this spe-
cies was found in mice and hamsters from four dealers (three
pet shops and the black market). This cestode has been report-
ed in the same pet rodents in Brazil (Pinto et al. 2001), Japan
(Hasegawa et al. 2008; Hayashimoto et al. 2015), USA (Stone
and Manwell 1966; Roble et al. 2012), and Turkey (Siirsal
et al. 2014) (Table 2). Infections with R. nana in rodents are
usually non-pathogenic, but heavy infections can cause acute
catarrhal enteritis or chronic enterocolitis (Baker 2007).
Humans can acquire the infection by accidental ingestion of
intermediate hosts (e.g., beetles or fleas) or embrionated eggs,
usually from contaminated food. Human hymenolepiasis is
often asymptomatic, but it can cause chronic diarrhea, abdom-
inal pain, irritability, and itching (Chero et al. 2007). In addi-
tion, the poor hygiene practices and the close physical prox-
imity between pet rodents and breeders, vendors, and pet
owners, especially children and immunocompromised per-
sons, help to promote the direct transmission of pathogens
(Amman et al. 2007).

Table 1. Prevalence (%) and

intensity of helminth species of Rodent host No. hosts No. hosts Helminth Prevalence and intensity
mice Mus musculus, hamsters examined infected species (mean [range])
Mesocricetus auratus, rats Rattus
norvegicus, and a gerbil Meriones Mice 46 2 Rodentolepis nana 43 (3 [2-3)
unguiculatus from México 36 Syphacia obvelata 78.3 (37.2 [1-148))
28 Aspiculuris tetraptera 60.9 (29.4 [1-226])
Hamsters 28 5 Rodentolepis nana 17.9 (50.6 [3-175])
8 Syphacia mesocriceti 28.6 (48.5 [6-95))
Rats 23 4 Syphacia muris 17.4 (21.2 [2-34))
Gerbil 1 1 Dentostomella translucida 100.0 (6)
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Table 2 Published reports of

helminth species in mice Mus Rodent host Helminth species Country Reference
musculus, hamsters Mesocricetus
auratus, rats Rattus norvegicus, Mice Rodentolepis nana (von Siebold, 1852) Japan Hayashimoto et al. 2015*
and gerbils Meriones USA Stone and Manwell 1966
Z}rlzfgsiculams collected from pet USA Duclos and Richardson 2000
USA Roble et al. 2012*
Meéxico Present study
Aspiculuris tetraptera (Nitzsch, 1821) Japan Hayashimoto et al. 2015*
USA Stone and Manwell 1966
USA Roble et al. 2012°
México Present study
Syphacia obvelata (Rudolphi, 1802) Japan Hayashimoto et al. 2015*
USA Stone and Manwell 1966
USA Roble et al. 2012*
México Present study
Syphacia sp. Germany Dammann et al. 2011°
Hamsters Rodentolepis nana Brazil Pinto et al. 2001
Japan Hasegawa et al. 2008
USA Stone and Manwell 1966
USA Duclos and Richardson 2000
Turkey Siirsal et al. 2014*
Meéxico Present study
Aspiculuris sp. Turkey Siirsal et al. 2014*
Dentostomella translucida Schulz & Pera Tantalean et al. 2011
Krepkorgorskaja, 1932
Syphacia mesocriceti Quentin, 1971 Japan Hasegawa et al. 2008
Meéxico Present study
Syphacia obvelata USA Stone and Manwell 1966
Syphacia peromysci Harkema, 1936 Japan Hasegawa et al. 2008
Syphacia stroma (Linstow, 1884) Japan Hasegawa et al. 2008
Syphacia sp. Turkey Siirsal et al. 2014*
Trichuris sp. Turkey Siirsal et al. 2014*
Rats Rodentolepis nana Italy d’Ovidio et al. 2015*
USA Duclos and Richardson 2000
Hymenolepis diminuta (Rudolphi, 1819) USA Duclos and Richardson 2000
Syphacia muris (Yamaguti, 1935) Meéxico Present study
Gerbils R. nana Canada Lussier and Loew 1970
D. translucida USA Wightman et al. 1978
Brazil Pinto et al. 2003
Poland Zalesny et al. 2008
Meéxico Present study

? Detection of helminth eggs

In this survey, five oxyurids (A. fetraptera, D. translucida,
S. obvelata, S. mesocriceti, and S. muris) were identified from
six out of seven dealers. Aspiculuris tetraptera, D. translucida,
and S. obvelata have been previously reported in pet rodents
(Table 2). Despite S. muris having been reported in laboratory
rodents, there are no previous records in pet rats. Although
oxyurids are considered relatively non-pathogenic in rodents,

reduced growth rate, diarrhea, rectal prolapse, intestinal impac-
tion, and mucoid enteritis have been associated with heavy
parasite burdens (Taffs 1976; Mahesh Kumar et al. 2004).
Human infections with S. obvelata and S. muris have been
reported (Riley 1919; Stone and Manwell 1966); however,
these infections appear to be spurious. Our results show that
these nematodes are common in pet rodents in Mérida.
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This survey shows that helminths of pet rodents in Mérida
should be of veterinary and public health concern. Pet shops
should implement adequate biosecurity measures in rodent
colonies to prevent the transmission of parasites and improve
animal welfare. Moreover, pet owners should be advised of
the possibility of acquiring zoonotic pathogens from pets and
of precautions that should be taken to prevent infections
(Amman et al. 2007).
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