
Veterinary Parasitology 117 (2003) 263–269

Presence and persistence of intestinal parasites in
canine fecal material collected from the environment

in the Province of Chubut, Argentine Patagonia

P. Sánchez Theveneta,∗, O. Jensenb, I. Melladoa, C. Torrecillasa,
S. Rasoa, M.E. Floresa, M.C. Minviellec, J.A. Basualdoc

a Departamento de Bioqu´ımica, Facultad de Ciencias Naturales, Universidad Nacional de la Patagonia,
San Juan Bosco, Comodoro Rivadavia, 9000 Chubut, Argentina

b Programa de Control de la Hidatidosis, Dirección de Patolog´ıas Prevalentes, Provincia del Chubut,
Chubut, Argentina

c Facultad de Ciencias Médicas, Cátedra de Microbiolog´ıa y Parasitolog´ıa, Universidad Nacional de La Plata,
La Plata, Argentina

Received 7 March 2003; received in revised form 28 September 2003; accepted 29 September 2003

Abstract

We investigated the presence of intestinal parasites in canine feces collected from public squares in
Comodoro Rivadavia, Chubut, Argentina (45◦S, 68◦W) and determined the persistence ofEchinococ-
cus granulosuseggs in those droppings under natural environmental conditions in that region.

In the first experiment, we analyzed 163 fecal samples collected from urban squares during 8
months time and found parasitic elements in 46.6%. The presence of parasites was independent
of the condition of the feces (fresh or dried;P > 0.05). Parasites potentially pathogenic in man
were present, such asToxocaraspecies (spp.),Taeniaspp./Echinococcusspp.,Uncinariasspp., and
Entamoebaspp.

In the second experiment, we analyzed two canine fecal samples contaminated withE. granulosus
eggs, deposited for 41 months within the natural environment. These parasitic elements persisted
during the entire study as attested by light microscopy and the ELISA coproantigen test.

We propose the study of the presence of intestinal parasites in canine feces within the environment
as a general strategy for identifying and monitoring areas of risk for canine-related zoonoses since
we were able to demonstrate the persistence ofE. granulosuseggs in deposited canine feces for
over 3 years within the area studied.
© 2003 Elsevier B.V. All rights reserved.
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1. Introduction

A number of studies have demonstrated the presence of parasites that are pathogenic in
man within samples of canine fecal material contaminating urban public areas (Minvielle
et al., 1993; Sánchez et al., 1999; Orduna et al., 1999). Eggs ofTaeniaspp. in feces have been
shown to survive within the environment for periods up to 300 days at ambient temperatures
between 0 and 10◦C and a relative humidity of 85% (Wachira et al., 1991), while those of
Echinococcus multilocularisdid so at temperature extremes of−15 to 27◦C (Veit et al.,
1995).

Since the presence and persistence of infectious parasitic forms within urban squares and
public recreation areas constitutes a significant health risk (Markell et al., 1986; Minvielle
et al., 2000); Uga et al. (1996)have proposed a regulation of the canine population and a
control of the contamination of public spaces with the feces of house pets. Accordingly, the
objectives of the present study were to screen similar urban areas within the Province of
Chubut for the presence of canine fecal material containing intestinal parasites as well as
to correlate the frequency of such findings with the characteristics of those feces. Finally,
we investigated the persistence of eggs fromEchinococcus granulosusin particular within
canine droppings that had undergone natural aging.

2. Materials and methods

2.1. Study 1

We screened for the presence of intestinal parasites 163 samples of canine fecal material
collected at random from 10 squares within the city of Comodoro Rivadavia, Province of
Chubut (45◦S, 68◦W) from November 1999 to June 2000. At the moment of collection,
we categorized the feces as fresh if they were of soft and moist consistency or dried out
if they were hard, brittle, and light-yellow to white in color. We then kept the samples at
4◦C in 5% (v/v) formaldehyde until further treatment. After homogenization, we processed
each specimen according to the techniques of Telemann and Willis (Markell et al., 1999;
Mart́ınez Fernandez et al., 2000) and monitored the procedure concurrently in duplicate by
light microscopy both with and without Lugol.

We evaluated the resulting data statistically by means of the chi-square independence
test and the trial of homogeneity through analysis of proportions. We considered values of
P < 0.05 to be significant.

2.2. Study 2

In the experimental field of the Hydatidosis Control Program of the Province of Chubut,
we screened for eggs and genus specific somatic antigens of adult ofE. granulosus(Allan
et al., 1992; Craig et al., 1995) in canine fecal material deposited onto the surface stratum
of soil and subsequently exposed to natural environmental conditions from October 1996 to
February 2000. The fecal samples arose from two dogs that were positive forE. granulosus
and diagnosed at the time of postmortem examination. These dogs harbored a parasitic
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burden ranging from 100 to 1000 mature adult ofE. granulosus, as indicated by counts
and optical microscope. In February 2000, we collected the samples and processed them
using the techniques of Telemann and Willis (Markell et al., 1999; Martı́nez Fernandez
et al., 2000) in order to screen for eggs; at that time we also carried out the genus specific
coproantigen ELISA test for the detection ofEchinococcusspp., as developed byAllan
et al. (1992). In the screening for coproantigens, we first inactivated the feces at−70◦C for
72 h and then left them to hydrate for 24 h after the addition of an equal volume of 0.3%
(v/v) Tween in phosphate-buffered saline. After a final 30 min sedimentation at 5135× g,
we stored 2.0 ml aliquants of the resulting supernatant at−20◦C until further processing.
The cut-off value for the ELISA capture test was 0.215OD± 3S.D.

With data obtained from the Comodoro Rivadavia Station of the National Meterological
Service, we characterized the local regional climate on the basis of an aridity index calculated
from the cumulative precipitation value for each season plus the evapotranspiration potential
(UNESCO, 1979).

3. Results

3.1. Study 1

Of the 163 samples of canine fecal material studied, 86 (56%) were composed of dry
feces, while 77 (44%) contained fresh droppings. Some 76 (46.6%) specimens among the
total were positive for intestinal parasites. The distribution of positive and negative samples,
however, was independent of the state of hydration of the specimens (P = 0.33;Table 1).

Table 2summarizes the parasitic states and genera of the specimens recovered from the
fresh and dry feces. Of the 56 samples withToxocaraspp. eggs, 1.6% of the latter contained
larvae in phase II in the fresh feces, while 5.4% bore larvae in that phase in the dry feces.

3.2. Study 2

The feces we studied remained exposed to natural environmental conditions for a total of
41 months, while their macroscopical appearance went on varying in accordance with their
hydration state from fresh to dry. At the conclusion of that period, we recovered from those
feces eggs whose morphology was consistent with that ofE. granulosus. This identification

Table 1
Characteristics of the feces and the presence or absence of intestinal parasites in 163 canine fecal samples collected
from the public squares of Comodoro Rivadavia, Chubut, from November 1999 to June 2000

Feces Positive Negative

Dried 37 49
Fresh 39 38

Total 76 87

P = 0.33.
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Table 2
Frequency (%) of parasite species and parasitic states finding in fresh and dry canine fecal samples collected from
the public squares of Comodoro Rivadavia, Chubut, from November 1999 to June 2000

Parasite species Fresh feces (n = 77) Dry feces (n = 86)

Protozoans
Oocysts

Isosporaspp. 0.93 1.3
Sarcocystisspp. 0.62 –

Cysts
Entamoebaspp. 3.8 7.6
Giardia spp. – 0.31

Helminths
Eggs

Toxocaraspp. 8.2 9.5
Spirocercaspp. 1.6 1.6
Taeniaspp. orEchinococcusspp. 0.31 2.5
Dipylidiumcaninum 0.62 –
Uncinariaspp. 0.93 0.62
Larvae of Nematodaa 6 12

N = 163.
aCould be free-living contaminants.

was, in turn, confirmed by a positive result in the ELISA test when we screened the samples
for the presence ofEchinococcusspecific coproantigens.

The climate of the region studied proved to correspond to the category of low arid.

4. Discussion

The lack of any correlation between the presence or absence of intestinal parasites within
canine feces and the hydration state of the fecal material in which the organisms were found
was clearly demonstrated by statistical analysis (P > 0.05).

The finding of a greater percentage of larvated eggs fromToxocaraspp. in the dried feces
could be attributed to the requirement for eggs to remain under adequate environmental
conditions for larval development. The process of larval maturation to the infectious LII
stage withinToxocara caniseggs takes from 9 to 18 days at temperatures between 26 and
30◦C (Diez Baños et al., 2000). The temperatures registered during the period studied with
an average of 19.2◦C and a range between the extremes of 5.2 and 33.2◦C would result in
a development of organisms involving the infectious stages that we describe here.

The etiologic diagnosis ofDipylidium caninumcan be made through an observation of
egg packets (Markell et al., 1999). As a result of the mobility of the segment and of the
desiccation process to which environmental feces are subjected, there is a possibility that
this structure can become altered and even disappear, a consequence that could affect the
identification ofDipylidium caninumin these present dried fecal samples.

Chubut province is endemic forE. granulosus. It has been estimated that 32 per 100,000
hydatid patiens undergo surgery per year in the province (Eckert et al., 2001). Since 1984, a
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control program was implemented. The control measures on the canine population carried
out by the hydatidosis monitoring programs in Argentina include the diagnosis and surveil-
lance of echinococcosis in dogs using arecoline bromhydrate (Ministerio de Salud y Acción
Social, 1985). The test suffers from several disadvantages: the need for qualified trained
personnel, the requirement for specialized equipment and an appropriate work space, the
requisite availability of the dogs for several hours, the inefficacy of the test with certain
canines, and a degree of risk for the employees as well as the likelihood of contaminating
the work area.

By contrast, the results presented here would argue that a study of the prevalence of
parasites in canine fecal samples collected from the soil of public places could be considered
a simple method for hydatid surveillance that would be applicable to use on an urban scale.
The information garnered from such an approach would prove useful for identifying and
monitoring areas of risk for zoonotic diseases of parasitic etiology within populated areas.

Willis and Herbert (1984)reported a winter duration period for canine feces within the
environment of 2 months. The results of Study 2, furthermore, demonstrates that canine
fecal material can last for up to 41 months within the natural environment that we surveyed.
Guarnera et al. (2000)estimated that the antigens ofEchinococcusspp. persist for some
20 days within canine feces under rural conditions in the north of Argentine (Province
of Catamarca) and reported that those markers afterwards became preserved within such
samples for as much as 13 months in closed containers at 4◦C. Our results further show that
parasite specific antigens persist for up to 41 months under low arid climatic conditions.

In a study carried out in Germany,Veit et al. (1995)observed a maximal survival for
E. multiloculariseggs of 240 days during autumn and winter at an average temperature of
6◦C. In Turkana,Wachira et al. (1991)studied the survival ofE. granulosuseggs under
semiarid environmental conditions. The maximal survival proved to be 19 days in soil and
the shade after exposure to an average temperature of 20◦C and a relative humidity of
75± 15% (Wachira et al., 1991). Two observations from our Study 2 are noteworthy here;
first, the feces used came from dogs that were parasitized withE. granulosus; second, the
positive results forEchinococcusgenus specific antigens with the coproantigen detection
ELISA test coincided with our detection under the light microscope of eggs morphologically
consistent with those ofE. granulosusat the end of the experiment. These findings suggest
the possibility that eggs from this intestinal parasite can remain within the environment for
up to 3 years and 5 months in a low arid climate.

5. Conclusion

The presence of parasites in canine fecal material was independent of whether the feces
were fresh or dried out (P = 0.33). The dry fecal material contained infectious forms of
parasites classified as either potentially or frankly pathogenic for man.

Under low arid climatic conditions, eggs identified both microscopically and immuno-
logically as being fromEchinococcusspp. persisted within the environment for the entire
course of our 41-month study.

The screening of samples of canine feces gathered from the environment for the presence
of parasites would constitute a simple and low cost strategy complementing the arecoline
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bromhydrate test as an alternative means of monitoring contaminated areas and identifying
pathogens for the purpose of implementing control measures.
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Instituto Nacional de Microbioloǵıa Dr. Carlos Malbran, while the sanitation technician
Carlos Teran of the Hydatidosis Control Program of the Province of Chubut assisted us
in the experimental field of the Hydatidosis Control Program of the Province of Chubut.
The biologist Miguel Bertolami of the Ecology Chair of the Universidad Nacional de la
Patagonia San Juan Bosco provided a characterization of the climate of the region studied.
Dr. Donald F. Haggerty, a native English speaker, translated the manuscript into English from
the original Spanish. This work was partially supported by Facultad de Ciencias Naturales,
Universidad Nacional de la Patagonia San Juan Bosco.

References

Allan, J.C., Craig, P.S., Garcı́a Noval, J., Mencos, F., Liu, D., Wang, Y., Zhov, P., Stringer, R., Rogan, M., Zehle,
E., 1992. Coproantigen detection for immunodiagnosis of echinococcosis and taeniasis in dogs and humans.
Parasitology 104, 347–355.

Craig, P.S., Gasser, R.B., Parada, L., Cabrera, P., Parietti, S., Borgues, C., Acuttis, A., Agulla, J., Snowden, K.,
Paolillo, E., 1995. Diagnosis of canine echinococcosis: comparison of coproantigen and serum antibody test
with arecoline purgation in Uruguay. Vet. Parasitol. 56, 293–301.

Diez Baños, P., Diez Baños, N., Morrondo Pelayo, M.P., 2000. Nematodosis: toxocarosis, toxascariosis,
ancilostomatidosis, tricurosis, estrongiloidosis, espirocercosis y olulanosis. In: Cordero del Campillo, M.,
Rojo Vázquez, F.A. (Eds.), Parasitologı́a Veterinaria. 1ra. reimp., McGraw-Hill/Interamericana S.A.U., Madrid,
pp. 636–651.

Eckert, J., Schantz, P.M., Gasser, R.B., Torgenson, P.R., Bessonov, A.S., Movsessian, S.O., Thakur, A., Grimm,
F., Nikogossian, M.A., 2001. Geographic distribution and prevalence. In: Eckert, J., Gemmel, M.A., Meslin,
F.X., Pawlowski, Z.S. (Eds.), WHO/OIE Manual of Echinococcosis in Humans and Animals: A Public Health
Problem of Global Concern. World Organization for Animal Health and World Health Organization, Paris, pp.
100–134.

Guarnera, E.A., Santillán, G., Botinelli, A., Franco, A., 2000. Canine echinococcosis: an alternative for surveillance
epidemiology. Vet. Parasitol. 88, 131–134.

Markell, E.K., Voge, M.A., John, D.T., 1986. The intestinal nematodes. In: Markell, E.K., Voge, M.A., John, D.T.
(Eds.), Medical Parasitology, seventh ed. W.B. Saunders Company, Philadelphia, pp. 261–292.

Markell, E.K., John, D.T., Krotoski, W.A., 1999. Examination of stool specimens. In: Markell, E.K., John, D.T.,
Krotoski, W.A. (Eds.), Medical Parasitology, eighth ed. W.B. Saunders Company, Philadelphia, pp. 431–471.

Mart́ınez Fernandez, A.R., Muro Alvarez, A., Simón Martı́n, F., 2000. Diagnóstico de las parasitosis.
In: Cordero del Campillo, M., Rojo Vázquez, F.A. (Eds.), Parasitologı́a Veterinaria. 1ra. reimp.,
McGraw-Hill/Interamericana S.A.U., Madrid, pp. 158–177.

Ministerio de Salud y Acción Social de la República Argentina, 1985. Norma técnica y manual de procedimientos
para el control de la hidatidosis en la República Argentina.

Minvielle, M.C., Pezzani, B.C., Basualdo Farjat, J.A., 1993. Frecuencia de hallazgo de huevos de helmintos en
materia fecal canina recolectada en lugares públicos de la ciudad de La Plata, Argentina. Bol. Chil. Parasitol.
48, 63–65.

Minvielle, M.C., Taus, M.R., Raffo, A., Ciarmela, M.L., Basualdo, J.A., 2000. Seroprevalence of toxocariasis in
blood donors of Gualeguaychú, Argentina. Trans. R. Soc. Trop. Med. Hyg. 94, 373–375.



P. Sánchez Thevenet et al. / Veterinary Parasitology 117 (2003) 263–269 269

Orduna, G.M., Mart́ın, U.O., Anzaudo, M.M., 1999. Presencia de parásitos zoonóticos en materia fecal de caninos
recolectada en paseos públicos (Ciudad de Paraná, Entre Rı́os). Revista de la Facultad de Bioquı́mica y Ciencias
Biológicas de la Universidad Nacional del Litoral (FABICIB) 4, 181–186.

Sánchez, P., Raso, S., Torrecillas, C., Córdoba, M., Minvielle M., Basualdo, J.A. 1999. Presencia de parásitos en
muestras ambientales. Medicina 59 (Suppl.), 55.

Uga, S., Minami, T., Nagata, K., 1996. Defecation habits of cats and dogs and contamination byToxocaraeggs in
public park sandpits. Am. J. Trop. Med. Hyg. 54, 122–126.

UNESCO, 1979. Mapa de distribución mundial de las zonas áridas. Notas técnicas No. 7, MAB, Parı́s, p. 54.
Veit, P., Bilger, B., Schafer, S.J., Frank, W., Lucius, R., 1995. Influence of environmental factors on the infectivity

of Echicococcus multiloculariseggs. Parasitology 100, 79–86.
Wachira, T.M., Macpherson, C.N.L., Gathuma, J.M., 1991. Release and survival ofEchinococcuseggs in different

environments in Turkana, and their possible impact on the incidence of hydatidosis in man and livestock. J.
Helminthol. 65, 55–61.

Willis, J.M., Herbert, I.V., 1984. Some factors affecting the eggs ofTaenia multiceps: their transmission onto
pastures and their viability. Ann. Trop. Med. Parasitol. 78, 236–242.


	Presence and persistence of intestinal parasites in canine fecal material collected from the environment in the Province of Chubut, Argentine Patagonia
	Introduction
	Materials and methods
	Study 1
	Study 2

	Results
	Study 1
	Study 2

	Discussion
	Conclusion
	Acknowledgements
	References


