Original Article

Braz. J. Vet. Parasitol., Jaboticabal, v. 26, n. 1, p. 39-46, jan.-mar. 2017
ISSN 0103-846X (Print) / ISSN 1984-2961 (Electronic)
Doi: http://dx.doi.org/10.1590/51984-29612017004

Dioctophyme renale: prevalence and risk factors of parasitism
in dogs of Sao Cristévao district, Trés Barras county,
Santa Catarina State, Brazil

Dioctophyme renale: prevaléncia e fatores de risco de garasitismo em caes no distrito de Sao Cristévao,
Trés Barras, Santa Catarina, Brasil

Daniela Pedrassani'*; Adjair Antonio do Nascimento? Marcos Rogério André®; Rosangela Zacarias Machado®

! Departamento de Medicina Veterindria, Universidade do Contestado — UnC, Canoinhas, SC, Brasil

2 Departamento de Medicina Veterindria Preventiva e Reprodugio Animal, Universidade Estadual Paulista — UNESP, Jaboticabal, SB,
Brasil

’ Departamento de Patologia Veterindria, Universidade Estadual Paulista — UNESP, Jaboticabal, SP, Brasil

Received October 6, 2016
Accepted January 17, 2017

Abstract

Dioctophyme renale is a nematode that can be found parasitizing the kidney, peritoneal cavity and, rarely, other organs
of canids and mustelids. This disease has high occurrence in the municipality of Trés Barras, state of Santa Catarina, thus
making this an interesting area to study the epidemiological aspects of infection by D. renale in dogs. Among 197 dogs,
14.2% showed the parasite eggs in urine and 16.4% showed IgG antibodies anti-D. renale in serum samples according
to the indirect ELISA method; among seropositive dogs, 15 (37.5%) animals did not show any parasite eggs in their
urine. Parasitism was more frequent in females, and there was no finding of interference from age on parasitism. Factors
such as water potential and presence of paratenic hosts in the studied region were reported by the owners of dogs and
may have contributed to the occurrence of parasitism.
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Resumo

Dioctophyme renale é nematoda parasita de rins, cavidade peritoneal e, mais raramente, de outros érgaos de canideos e
mustelideos. Esta parasitose tem ocorréncia elevada no Municipio de Trés Barras - SC, tornando essa 4rea interessante para
o estudo de aspectos epidemioldgicos da infec¢io por D. renale em caes. De 197 cies examinados, 14,2% apresentaram
ovos do parasita na urina e 16,4% apresentaram anticorpos IgG anti-D. renale no soro pelo método de ELISA indireto
e, entre estes, 15 (37,5%) nao apresentavam ovos do parasita sendo eliminados pela urina. O parasitismo foi mais
frequente nas fémeas, e nao houve constatagio de interferéncia da idade no parasitismo. Fatores como potencial hidrico
e presenga de hospedeiros paraténicos na regido estudada foram relatados pelos tutores dos caes e podem contribuir para
a ocorréncia do parasitismo.
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Introduction

Dioctophyme renale Goeze, 1782, is a nematode with worldwide
distribution that can be found parasitizing the kidneys, peritoneal
cavity and, more rarely, other organs of canids and mustelids
(MEASURES, 2001). Its life cycle involves an intermediate host
and can involve the presence of paratenic hosts such as fish and
frogs, taking several months to complete (MEASURES, 2001;
PEDRASSANI etal., 2009b). In dogs, the infection usually involves
the right kidney. After destruction of the renal parenchyma, what
remains is the mature nematode, encased in the fibrous capsule of
the organ. Parasitized dogs can eliminate eggs in their urine, and
these can be detected through examining the urinary sediment.
D. renale eggs are oval, with clear yellow-brown coloration and
their size variation is 62-75 pm by 36-53 pm (COSTA et al,,
2004; PEDRASSANI et al., 2009a).

Dioctophyme renale has been reported from several countries
including USA, Canada and Brazil (MEASURES, 2001;
PEREIRA et al., 2006). It may have been Holarctic in origin,
thereafter spreading to other parts of the world through translocation
of infected hosts (especially dogs) or through susceptible animals’
feeding on infected fish in enzootic areas (MEASURES, 2001).
Despite wide distribution, its prevalence differs according to the
region, ranging from 0.49% to 3.57% in different Brazilian states
(KOMMERS et al., 1999; LEITE et al., 2005; PEREIRA et al.,
20006) and little is known about the factors that encourage parasitism
in dogs and other animal species. In the Sao Cristévio district, in
the municipality of Trés Barras, Santa Catarina, southern Brazil,
high prevalence of D. renale infection has been found in dogs.
Between 2000 and 2003, the prevalence was 30% in necropsied
dogs (PEDRASSANI & CAMARGO, 2004).

Because of this high frequency found in necropsies, the aim of
the present study was to ascertain the prevalence among parasitized
dogs by means of urinalysis and according to the presence of IgG
antibodies against D. renale. Additionally, it was assessed whether
parasitized dogs act as definitive hosts that enable continuation of
the evolutionary cycle through elimination of fertile eggs of the
parasite in urine and which predisposing factors contributing to
parasitism in this region.

Methodology

Study area of study: The Sao Cristévao district (longitude
50° 22’ 53” W/ latitude 26° 8’ 42” S) belongs to the municipality
of Trés Barras, state of Santa Catarina, Brazil and its population
accounts for 46.13% of the entire population of the municipality
(IBGE, 2007). Although this district forms part of the urban area
of the municipality, it exhibits features that are transitional to the
rural area and also has the particular characteristic of being the home
of the less favored population of the municipality (LIMA, 2007).
It is considered to have unfavorable socioeconomic conditions,
without piped sewage disposal and without asphalt paving on
most of the streets (BRASIL, 2014). The original vegetation of
the region is classified as mixed ombrophilous forest, in which
features of the original floristic composition still remain. However,
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the environmental situation in relation to water and riverbank
vegetation is insecure (CUBAS, 2011).

Dog population: This was a cross-sectional survey in which 197
apparently healthy mixed-breed dogs of different ages and sexes,
living in homes in the Sao Cristévao district, were taken to the
Veterinary Hospital of the University of Contestado for blood
and urine to be obtained and to perform pelvic ultrasound. These
procedures were performed between March 2007 and February
2008, with consent from each animal’s keeper.

In order to obtain a stratified random sampling, the district was
divided into four regions and random samples were obtained from
each of them, through randomly drawing the streets and homes
to visit. All dogs in the same home were included in the sample.

Because no canine census exists in this region, the total
population of dogs to be searched was estimated based on the ratio
between the canine and human populations, as recommended
by the World Health Organization and the Pasteur Institute
(REICHMANN etal., 1999; WHO, 1990). Thus, through visits
to 100 households in the district, a ratio of 1:5 was used. On this
basis, the human population of the district IBGE, 2007) was used
to estimate the dog population to be sampled. This calculation
was done using the Epi Info 3.4.3 software with a sampling error
of 6% and 95% confidence interval.

All procedures used in the present study was approved by
the Research Ethics Committee of the University of Contestado
(no. 67/2006).

Sedimentation method for detecting eggs in urine: Urine samples
were obtained by means of bladder catheterization or cystocentesis
and were centrifuged at 400 g for 5 min. The sediment thus obtained
was examined to search for eggs, under an optical microscope at
a magnification of 40x (SLOSS et al., 1999). The sedimentation
method was taken to be the gold standard for diagnosing parasitism
caused by D. renale.

Evaluation of eggs: The sediment containing parasite eggs
that resulted from centrifugation of urine samples from positive
animals was suspended using 3 mL of water, in Petri dishes. These
samples were kept for 90 days or until formation of larvae, in a
BOD incubator (T = 26 + 0.5 °C; humidity = 80%). Eggs were
considered to be fertile if larvae developed inside them and infertile
if no larvae developed under the same conditions.

Ultrasonography: Ultrasonography was performed in all sampled
dogs, using the Ultrasound Pie Medical-100 device, with a linear
transducer at a frequency of 5.0 MHz, in order to show changes
in abdominal organs (especially the kidneys, liver and abdominal
cavity) and to show parasite structures.

Serum samples: Blood samples were collected from the cephalic
or jugular vein and were placed in tubes without anticoagulant
in order to obtain serum, which was stored in microtubes and
frozen at -20 °C until use.

Indirect ELISA test: The protocol used for producing antigen
and detecting IgG antibodies against D. renale was performed
as previously reported by Pedrassani et al. (2015). The cutoff
point was determined as the mean absorbance of negative
control serum samples with the addition of twice the standard
deviation. Serum samples from naturally parasitized dogs were
used as positive controls (n = 5). Serum samples from dogs in Trés
Barras that showed negative results both from urinalysis and from
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abdominal ultrasound, and one sample obtained from a newborn
dog in Jaboticabal, state of Sao Paulo (longitude 48° 17’ 31”7 W
latitude 21° 14’ 41” S), which is an area that is not endemic for
dioctophymiasis, were used as negative controls (n = 27).

Statistical analysis: The prevalence obtained through the indirect
ELISA test was established in accordance with the sensitivity
and specificity of the standardized technique (THRUSFIELD,
2004). A questionnaire was applied to the dogs’ owners, to assess
the prevalence of risk factors for parasitism caused by D. renale
in the region, among parasitized and non-parasitized animals.
The prevalence ratio (PR) was calculated with a 95% confidence
interval and its significance was determined by means of the y?
test or Fisher’s exact test with p < 0.05, in the Epi Info software
(THRUSFIELD, 2004). The risk factors analyzed were age, sex,
type of feed supplied to the animal, access to water sources and
contact with paratenic and intermediate hosts.

Results and Discussion

In the studied district, 28 dogs (14.2%) presented patent
kidney parasitosis, since they were showed parasite eggs in their
urinary sediment. It is important to state the possibility that more
dogs were parasitized but under non-patent infection, presence of
young nematodes, and/or location of parasites outside the kidney
or parasitism by only males parasites. In the same district, between
2000 and 2003, 40 dogs were necropsied and 30% was found to be
parasitized by this renal helminth (PEDRASSANI & CAMARGO,
2004). In the present study, with extended sampling (n = 197)
from different parts of the district, the percentage of parasitism
detected through urinalysis was 14.2%. Similar findings were
reported by Measures (2001), who stated that although D. renale
was widely distributed, it only occurred in enzootic areas in which
the prevalence among the hosts varies from year to year.

In Argentina, the prevalence data for different years in the
same location have also been divergent. An investigation on
D. renale eggs in urinary sediment from street dogs in 2002
found that 4.16% (1/24) of the cases were positive, whereas
all the samples were negative in 1985 (0/76) (CHAMORRO
& MORIENA, 2003). Burgos et al. (2014), in a wild riverside
area of La Plata River, Buenos Aires, found 42,1% of male dogs
positive for D. renale, according to urine tests. In Uruguaiana,
state of Rio Grande do Sul, Brazil, among 475 dogs, 1.68% were
positive for parasite eggs in their urine: 2% (6/300) among dogs
living in homes and 1.14% among the 175 stray dogs necropsied
(COLPO et al., 2007).

In studies by Chamorro & Moriena (2003) and Colpo et al.
(2007), the prevalences of parasitized animals were well below
those observed in Sao Cristévao district. This suggests that the
local conditions of the present study were more favorable for
maintenance and dissemination of this nematode, although the
prevalence observed here was lower than what was observed by
Pedrozo etal. (2013) in the city of Caazap4, Paraguay, where 20%
of the dogs were positive according to urine tests.

Females were significantly more affected by D. renale than
males, with percentage positivity of 28.2% and 10.7% respectively
(x*=7.81, p=0.005). Taking into account only the positive animals,
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the prevalence of positive findings was 2.62 times greater among
female dogs. The possible risk factors associated with infection are
found outdoors, in situations of backyards adjacent to rivers or
stream, animals fed with fish offal and the possibility of contact
with frogs. Another factor that contributes towards higher rates
of parasitism among females may be immunosuppression caused
by frequent pregnancies, since birth control practices are rarely
undertaken among dogs at this locality (Table 1).

D. renale parasitizes dogs of different ages and both sexes.
Coppo & Brem (1983) observed a difference in parasitism
between the sexes, with higher frequency in females, but they only
had three subjects (two females and one male). In other studies,
there was higher detection of the parasite in males: among eight
dogs that were parasitized, six were males and two were females
(COLPO etal., 2007); besides, among 28 dogs parasitized in the
West Frontier region of Rio Grande do Sul State, Brazil, 11 were
females and 17 were males (SILVEIRA et al., 2015).

In relation to Mustela vison, Mace & Anderson (1975) observed
that males were significantly more frequently parasitized than
females. However, although Mech & Tracy (2001) also observed
greater parasitism among males, there was no significant difference
in comparison with females. One hypothesis for this gender-based
dissimilarity, suggested by those authors, is that males may have
larger territories than females, which could mean greater exposure
to infected prey. Another possibility is that males may consume
more intermediate and paratenic hosts.

The positivity rate among the dogs was 16.1% for those aged
up to 1.5 years; 11.8% for those aged 1.6 to five years; and 19.1%
for those aged over five years. There was no statistically significant
difference in positivity for D. renale (3> = 1.63, p = 0.445), neither
between the ages of up to five years and over 5 years (Table 1).
The data concerning the ages of the parasitized dogs coincided
with those obtained by Mech & Tracy (2001). Burgos et al. (2014)
and Silveira et al. (2015) detected this renal parasitosis mainly in
dogs over 2 years of age.

The pattern of natural and experimental infections suggested
that the hosts became infected only once (Hallberg, 1953). Thus,
prevalence that is similar at different ages can indicate that dogs
are infected when they are very young or even puppies, and
that they remain infected for long periods. On the other hand,
Burgos et al. (2014) found a low prevalence of D. renale in male
up to 1-year-old dogs, attributing this fact to the attention they
received from owner, avoiding exposure to infectious forms.

Among the 28 parasitized dogs, the location of the parasites
was determined by means of ultrasound, surgery or necropsy in
22 cases. The parasite was located in the right kidney in 18 of
them; one was in the abdominal cavity and three were in both the
right kidney and the abdominal cavity. In six dogs for which it was
not possible to perform a sonogram, because of non-cooperation
from the owner, parasite eggs were found to be eliminated in
urine, thus suggesting parasitism of the kidney.

In five dogs that were subjected to nephrectomy or necropsy,
parasites were removed and measured. Among these dogs, four had
few parasites in the right renal location and one had a parasite in
the cavity but also presented a lesion with rupture of the capsule
in the right kidney, thus suggesting that the parasite had migrated
from the kidney to the cavity. The animals presented between
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Table 1. Prevalence ratio for dioctophymosis compared between groups of dogs exposed and not exposed to risk factors for parasitism (n = 197).

D. renale-positive

D. renale-negative (Controls)

Risk factor (Cases) PR (95% CI) P
N % n %

Dog’s sex
Male 17 60.7 141 83 0.38 (0.19-0.75) 0.0052
Female 11 39.3 28 17 2.62* (1.34-5.14)
Dog’s age
Up to 5 years 19 67.8 131 77.5 0.66 (0.32-1.36) 0.2667
Over 5 years 9 32.2 38 22.5 1.51 (0.73-3.11)
Owner is fed with fish from the Canoinhas river
Yes 17 60.7 59 35 2.46* (1.22-4.97) 0.0093
No 11 39.3 110 65 0.41 (0.20-0.82)
Owner feeds dog with raw fish or raw viscera of fish
Yes 11 39.3 32 19 2.32* (1.18-4.57) 0.0157
No 17 60.7 137 81 0.43 (0.22-0.85)
Dog plays with, bites or eats frogs
Yes 15 53.5 52 30.7 2.24* (1.13-4.43) 0.0183
No 13 46.5 117 69.3 0.45 (0.23-0.88)
Dog overturns trash can and has access to food remains
Yes 15 53.5 71 42 1.49 (0.75-2.96) 0.2533
No 13 46.5 98 58 0.67 (0.34-1.34)
Dog frequents the nearby Canoinhas river
Yes 21 75 98 58 1.97 (0.88-4.40) 0.0882
No 07 25 71 42 0.51(0.23-1.14)
Dog drinks water from the Canoinhas river
Yes 18 64 54 32 3.13* (1.53-6.40) 0.0009
No 10 36 115 68 0.32 (0.16-0.66)
Dog drinks water from flow channels of the Canoinhas river
Yes 20 71.4 70 41.4 2.97* (1.38-6.42) 0.0031
No 08 28.6 99 58.6 0.34 (0.16-0.73)
Owner already noted annelids in the Canoinhas river
Yes 10 36 63 37.2 0.94 (0.46-1.93) 0.8739
No 18 64 106 62.8 1.06(0.52-2.17)

PR = prevalence ratio; CI = confidence interval; P = p value from chi-square test. * Significant with 5% probability.

one and four parasites. The levels of parasite aggregation tend to
vary in inverse proportion to their pathogenicity (ANDERSON
& GORDON, 1982). This characteristic and possible lasting
immunity may be factors that contribute towards the observation
that most dogs with parasitism caused by D. renale have infections
with small number of parasites.

In Cachoeira do Itapemirim, Espirito Santo State, in 2004,
56 dogs at an animal control center were necropsied. Of these,
3.57% presented D. renale in the right kidney, and in 50% of
the cases there were helminths of both sexes in the same kidney
(PEREIRA et al., 20006).

Mehlhorn (2001) considered that the location of this parasite
in the peritoneal cavity in dogs might suggest that these animals
are not the definitive natural hosts. However, in M. vison, which
is considered to be a natural host of the parasite (MEASURES,
2001), infection also occurs in the peritoneal cavity. In study by
Mech & Tracy (2001), 54% of trapped mink had cysts in the right
kidney with parasites of both sexes, and in 14% of the cases, there
were parasites only in the abdominal cavity.

Mink are considered to be definitive hosts of D. renale in nature,
given that they show parasitism with large numbers of parasites of
both sexes. These are generally located in the kidneys, which favors
output of fertile eggs to the environment (MEASURES, 2001).

Kommers et al. (1999) suggested that dogs act as definitive hosts
in abnormal and terminal situation because of the predominance
of parasitism that does not allow the parasite’s life cycle to be
completed. However, several authors have reported cases of multiple
parasitism in dogs (KANO etal., 2003; MONTEIRO et al., 2002;
PEREIRA et al., 2006; RAPPETI et al., 2008).

Development of the eggs from urine samples from 17 (60.7%)
parasitized dogs resulted in first-stage larvae (L1), which indicates
that a large percentage of the dogs were eliminating fertile eggs
of the parasite into the environment of the region studied.
The urine samples from six dogs (three males and three females)
did not have any fertile eggs. In the cases of five other dogs (three
females and two males), it was not possible to make any new urine
collection, because the animal died or disappeared, or the owner
did not give permission for new sampling procedures. Among
the urine samples in which it was observed that fertile eggs were
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Figure 1. Places where the parasitized dogs in the Sao Cristévao District, Trés Barras, Santa Catarina, Brazil, were living. Note: red represents
site with parasitized dogs; light blue represents the canoinhas river; and dark blue represents flow channels of the Canoinhas river.
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released, 12 of the dogs were males and five were females. Thus,
although there was a higher percentage of parasitized females in
the region studied, the parasites attained the best conditions for
multiple parasitism, maturation and subsequent excretion of the
helminth eggs through urine among the male dogs. Testosterone
reduces host resistance to parasitic infections, thereby resulting
in higher prevalence and intensity of these infections in males of
most species of mammals (RIVERO et al., 2002).

Egg development is fundamental for continuing the biological
cycle of D. renale and depends on the temperature. The optimal
temperature required for egg embryogenesis is between 25 and 30 °C,
under which conditions the first-stage larvae are observed within
30 days. However, at low temperatures, this may take up to seven
months (FREITAS, 1980). Pedrassani et al. (2009b) found that
50% of the eggs were embryonated, 18 days after incubation at
a temperature of 26 °C. Cell division was not observed in eggs
maintained at temperatures of 6 to 10 °C, but there was continuity
of evolution when the temperature reached at 14 °C (MACE &
ANDERSON, 1975).

Although Measures (2001) considered that, in South America,
D. renale transmission probably occurs throughout the year, the
subtropical climate in the southern region of Brazil, and specifically
in the district studied here, is unfavorable for evolution of this
nematode at some times of the year, particularly in winter. In the
region studied, in late autumn and winter, in the years 2006, 2007
and 2008, the average temperature was below 10 °C, a condition
that is unfavorable for egg development. At other times of the
year, the average temperatures would allow embryogenesis in
eggs, but the length of these times might be prolonged in years
with mild temperatures.

The spatial distribution of dioctophymiasis is caused by
the interaction between biotic and abiotic environmental
factors. Concentration of domestic animals (dogs) and wild
animals (fish and frogs) in restricted areas facilitates increased
environmental contamination by helminth eggs and worms in
paratenic hosts, thereby favoring the infection. In the studied
area, the environmental conditions are suitable for development
and survival of pre-parasitic forms like rivers, flooding, and the
presence of infected definitive (PEDRASSANI & CAMARGO,
2004) and paratenic hosts (PEDRASSANI et al., 2009b).

The owners of the examined dogs were asked about matters,
such as the type of food provided for the animal, access to water
sources and contact with paratenic hosts, because there are
no data on risk factors that can favored the occurrence canine
dioctophymosis.

All the owners reported that they fed their animals with food
leftovers, and 6% reported that they also occasionally gave them
commercial feed. Regarding consumption of fish from the Canoinhas
river by the owners, it was observed that among those who had
this habit, their dogs showed prevalence of dioctophymosis that
was 2.46 times greater than in those animals whose owners did
not use this source of food. Furthermore, among the dogs that
were fed with raw fish or raw fish viscera, the level of parasitism
due to D. renale was 2.32 times greater than among the dogs that
did not receive this type of food (Table 1). Costa et al. (2004)
indicated that dogs with this helminth had poorly selected feed.
Thus, it is believed that this issue contributed to the high prevalence
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observed in the present study, because the dogs lived in a poor
district of the municipality of Trés Barras, Santa Catarina State.
The data presented are in accordance with Burgos et al. (2014)
that have suggested that the high prevalence of D. renale in dogs is
related to the consumption of potential paratenic hosts (frogs and
fishes) and with the fact that the dog drinks water from ditches.

The dogs with the habit of playing with, biting and eating frogs
showed a prevalence that was 2.24 times greater than among those
without this behavior (Table 1). Given that the district studied is
a deprived area, the dogs suffer from hunger, it is common to see
that dogs on the streets retrieve frogs that had become roadkill
and feed on their corpses. This association is strengthened by
the fact that, in the Sio Cristévao district, larvae of D. renale
were found in the stomach of Chaunus ictericus, thus indicating
thart this species of frog acts as a paratenic host and also as an
environmental indicator for the presence of this nematode in the
region (PEDRASSANI et al., 2009b).

Mace & Anderson (1975) analyzed the stomach content of
M. vison and found fragments of frogs in 24%, thus indicating
that these paratenic hosts of D. renale are part of their diet.

Given that parasitism occurs more frequently among dogs
that have unselective eating habits (KOMMERS et al., 1999;
ZAKARIAN & SHAFAII-TONKABONI, 1972), it can therefore
be assumed that these animals became infected through directly
ingesting the intermediate host (oligochaetes) or paratenic hosts
such as fish (or their viscera) and frogs/toads.

Some authors describe the freshwater oligochaete annelid,
Lumbriculus variegatus, as an intermediate host that may infect
paratenic and definitive hosts (MACE & ANDERSON, 1975;
MEASURES, 2001). However, to the best of authors’s knowledge,
there is not report of finding of Dioctophyme larvae in intermediate
hosts in South America so far. This annelid species was reported in
Brazil only in 2011 or 2012 (MARCHESE et al., 2015). The activity
of viewing aquatic annelids in the Canoinhas River among the
owners did not result in a higher percentage of parasitized dogs.
The explanation for this is that the intermediate host L. variegatus s
4 to 10 cm in length and lies under the sludge layer at the bottom
of the river. This makes it difficult for people to view them.

Dogs’ access to the Canoinhas River was investigated and
there was a significantly higher prevalence of parasitism in the
group of dogs that ingested water from the river (3.13 times more)
or from its flow channels (2.97 times more) than among those
without these habits. However, given that only the nearby river
was surveyed, there was no significant difference in the prevalence
of parasitism between the groups (Table 1).

In this district, which is delimited by the Canoinhas River,
there was greater detection of animals with parasitism in its lower
part, where most of the flow channels are located, and also in
homes right next to the river (Figure 1).

The parasitized animals’ access to aquatic environments
explains its importance in relation to transmission of D. renale
(KANO et al., 2003; PEREIRA et al., 2006; BURGOS et al.,
2014). The dogs reported here inhabited the banks of a river
located within the district. This river is important to the region,
since leisure activities, water extraction and fishing activities are
developed along its stream. In addition, in this region, there are
many channels for dispersal of the waters of this river to prevent
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flooding (Figure 1). This is important not only in relation to
parasitism among dogs, but also because infection by this parasite
is zoonotic (URANO et al., 2001; IGNJATOVIC et al., 2003;
TOKIWA etal., 2014). This may be affecting the population of the
district and verification of this high prevalence in dogs indicates that
there is a need for studies concerning the prevalence in humans,
mainly because the population use the river to fishing for food
(fish, frogs), drinking and recreation. According to Kano et al.
(2003), animals infected by the parasite can be used as sentinels
for the human population, since this population is exposed to the
same predisposing factors as the animals.

Dogs with the habit of rummage in garbage did not show
higher prevalence of parasitism than those without this habit.

The data suggest that in the district studied, there was an
association between the factors predisposing towards disease and
higher prevalence of parasitism in dogs exposed to these factors.
Moreover, findings of larvae of D. renale in frogs in the Sao Cristovao
district made a contribution (PEDRASSANI et al., 2009b).

Immunological tests are not widely used in diagnosing
helminth infections because these are generally easier to diagnose
by examining the stools or urine for the presence of parasite eggs.
However, there are some forms of helminthiasis such as heartworm
and trichinellosis, in which the eggs are not eliminated and the
serological diagnosis becomes almost essential. In these cases, the
ELISA test is a useful diagnostic technique. In dioctophymosis, the
animals are primarily diagnosed through necropsy or demonstration
of eggs in the urine. However, eggs are detected in the urine of
dogs with renal parasitism, but are not present in the urine of
those with extrarenal parasitism or with parasites of only one sex
or in immature forms. Therefore, the indirect ELISA test was used
as an alternative for diagnosing parasitism in these dogs, through
detection of specific antibodies in the serum.

Among the dogs that underwent urine examination and also
the ELISA test, only three animals that were found to be positive
in the urine sediment examination (n = 28) were not positive
according to ELISA.

Among the serum samples tested by means of indirect ELISA,
40 were reactive to the antigen of D. renale and, among these dogs,
15 did not show any parasite eggs in their urine. This seroreactivity
may have been due to the presence of animals with immature
or male parasites or with parasites in extrarenal location, which
were detected through the antigen produced in the esophagus
of D. renale.

Investigation of IgG antibodies against D. renale, through the
ELISA test, showed that the prevalence of canine dioctophymosis
was 20.3%. However, the prevalence of positive results from
a diagnostic test on a population is not synonymous with the
prevalence of the disease in this population. That would only
be true if a test with 100% sensitivity and specificity were to be
used (THRUSFIELD, 2004). According to the sensitivity and
specificity levels of the standardized ELISA test (S = 92.3%;
93.8%) the prevalence was 16.4%. This figure was quite close to
the prevalence of 14.2% obtained through investigating parasite
eggs in the urine. It indicates that there was a correlation of results
between the routine method and the standardized ELISA test and
also that this technique is applicable to epidemiological studies.
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Conclusion

Given that canine dioctophymosis is a disease that is considered
of low prevalence in dogs, the prevalence of the disease in the
Sao Cristévao district, in the state of Santa Catarina, can be
taken to be high. This parasitism was shown to be statistically
independent of the dog’s age and it was also found to be more
common among females.

The amount of water and the paratenic hosts in the region
are factors that were present in this region and, when associated,
might have contribute to the occurrence of parasitism.

Parasitized dogs contributed towards environmental contamination
through infectious forms of D. renale eliminated by urine.

This epidemiological study in this endemic area for canine
dioctophymosis demonstrates that a considerable percentage of
the dogs presented evidence of D. renale infection through positive
serological reactions, but without presenting clinical signs of the
disease or elimination of the parasite eggs in the urine.
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