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In the period between 2003 and 2005, the prevalence of trichurosis in various categories of dogs and
wild carnivores was studied. To this end, 508 coprological samples from dogs aged from 6 months to
14 years from different populated areas in North-east, Central, and South Bulgaria were studied using
the flotation method of Fuleborn. Partial helminthological autopsies of the large intestine were per-
formed in 113 foxes and 56 jackals.

Trichuris vulpis infection was found in all studied categories of dogs. The highest extensity of in-
fection was observed in hunting dogs (30%), followed by dogs used as guards of village yards
(21.8%), dogs bred in kennels (9%), and home pets (6%).

In the studied wild carnivores, T. vulpis infestation was found in 30.7% of the jackals, and in
12.2% of the foxes.

The results showed that trichurosis is one of the commonest intestinal helminithoses in dogs and

jackals.
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INTRODUCTION

Trichuris vulpis Froelich, 1789 is a nema-
tode from the Trichuridae family, which
abides in the large intestine of dogs and
wild canids (jackals, wolves, and foxes).
Previous studies in a number of Euro-
pean countries show that trichurosis is
among the commonest intestinal helmini-
thoses in dogs, affecting from 0.2% to
60% of the populations in different coun-
tries, depending on the category and age
of the animals (Matov, 1958; Tassi &
Widenhorn, 1977; Turner & Pegg, 1977;
Haralabidis et al., 1988; Vazquez Valdez
et al.,, 1989; Gothe & Reichler, 1990;
Prunaux & Guignard, 1991; Vanparijs et
al., 1991; Epe et al., 1993; Franc et al.,

1997; Overgaauw & Boersema, 1998;
Georgieva et al., 1999; Fok ef al., 2001;
Barutzki & Schaper, 2003; Epe et al.,
2004; Le Nobel et al., 2004).

Differences in the results are due to
the fact that the studied dogs belonged to
different categories and age groups.

The T. vulpis species was found in
wild canids in Bulgaria (Georgieva &
Kamenov, 1993), Great Britain (Richards
et al., 1995; Smith et al., 2003), Italy (Po-
glayen et al., 1985), Spain (Gortazar et
al., 1998; Segovia et al, 2001), and
France (Petavy et al., 1990).

Even though trichurosis in humans is
caused by Trichuris trichiura, so far, more
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than 60 cases of T. vulpis infection in
people between the ages of 4 and 80 have
been described (Hall & Sonnenberg,
1956; De Carneri et al., 1971; Kenney &
Eveland, 1978; Kenney & Yermakov,
1980; Kagei et al., 1986). In some people,
a combined infection with 7. trichiura and
T. vulpis was found (Singh et al., 1993). It
has been reported that 7. vulpis partici-
pates in the etiology of the Larva migrans
syndrome in people (Sakano et al., 1980;
Coulter et al., 1981; Masuda et al., 1987).

Due to lack of sufficient information
for our country, we aimed at determining
the prevalence of trichurosis in dogs and
wild canids, as well as their role in con-
taminating the environment and infection
of humans.

MATERIALS AND METHODS

In the period of 2003-2005, coprological
samples from a total of 508 dogs (319
male and 189 female) at ages varying
from 6 months to 14 years, originating
from various regions of the country, were
studied through the flotation method of
Fuleborn. The animals were bred in dif-
ferent conditions — as home pets in apart-
ments, as guards or hunting dogs in vil-
lage yards, and in breeding places. In the
last month before the tests, the animals
were not treated with any antiparasitic
medications.

We determined the extensity of infec-
tion (EI), using the following equation:

Number of infected animals

El= - , %
Total number of tested animals

The intensity of infection in dogs was
quantified by the number of eggs in a
gramme of faeces, using the Mc Master
method, while in foxes and jackals — by
counting of the trichurids found in the
large intestine.
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Partial helminthological autopsies of
large intestines and examination of rectal
contents using the method of Fuleborn
were carried out in 113 foxes and 56 jack-
als from the area of the Sredna Gora
Mountain.

The presence of other intestinal hel-
minthes and protozoa found during the
coprological studies was also taken into
consideration.

RESULTS

During the performed coproovoscopic
study, we found that 48% of all dogs were
infected with 1 or more of intestinal para-
sitic species. Of all tested dogs, 32% were
infected with only one species, 13% with
two, and 2.6% with 3 parasite species.

The extensity of Ancylostomidae in-
fection, was the highest, followed by T.
vulpis and T. canis (Table 1). Combined
infection with Ancylostomidae and T.
vulpis was found in 5.6% of the tested
subjects, of T" vulpis and T. canis — in 1%,
of T. vulpis and other parasites — in 2.1%,
while single infection with 7. vulpis was
found in 5.6% of the dogs.

The percentage of infected dogs was
the highest in hunting dogs — 30%, fol-
lowed by village dogs — 21.8%. In dogs
bred in breeding places and apartments,
the percentages of infection were 9.4%
and 6%, respectively (Table 2). Only three
(4.2%) of T. vulpis-infected dogs were
within the age range of 6 to 12 months.
The youngest affected dog was 6 months
old. In affected dogs, the intensity of in-
fection varied from 100 to 5600 epg —
being 1033 on the average.

We discovered T. vulpis infection in
113 foxes and 56 jackals. Partial helmin-
thological autopsy of large intestine
showed infection with 7. vulpis in 12.2%
of foxes and 30.7% of jackals (Table 3).
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Table 1. Extensity of infection with intestinal helminths and protozoa in the tested dogs

(n=508)
Species EI (%)
Ancylostomidae 33.0
Trichuris vulpis 14.2
Toxocara canis 7.7
Isospora spp. 4.1
Toxascaris leonina 3.1
Capillaria spp. 2.0
Taenia spp. 0.8
Dipylidium caninum 0.8
Sarcocystis spp. 0.5

Table 2. Extensity of infection with 7. vulpis in different categories of dogs

Category Number of tested dogs Number of infected dogs EI (%)
Hunting dogs 40 12 30.0
Village dogs 151 33 21.8
Breeding kennels 234 22 9.4
Home pets 83 5 6.0
Total 508 72 14.2

Table 3. Extensity of infection with helminths and protozoa in foxes (n=113) and jackals

(n=56)
EI (%)
Species
Foxes Jackals
Ancylostomidae 551 84.6
Trichuris vulpis 12.2 30.7
Toxocara canis 21.4 7.7
Toxascaris leonina 6.1 5.8
Sarcocystis sp. 2.0 1.9
Isospora sp. 4.1 5.8
Taenia sp. 1.3 23
Dipylidium caninum 1.0 3.8
The intensity of infection in foxes ex- DISCUSSION

hibited an average value of 7.6 (1-27
specimens), while in jackals it was 12.8
(1-156 specimens).
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Our results showed that the eggs of T.
vulpis could be found in faecal samples of
all categories of dogs. The average exten-
sity of T. vulpis infection in Bulgaria was
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Table 4. Extensity of infection with Trichuris vulpis in dogs throughout Europe

Country Categories of dogs EI (%) References
Spain Various 8.2 Vazquez Valdez et al., 1989
France Home pets 222 Prunaux & Guignard, 1991
Home pets 28.0 Franc et al., 1997
Italy Home pets 10.0 Tassi & Widenhorn, 1977
Greece Home pets 2.6 Haralabidis ef al., 1988
Germany Breeding kennels 6.0 Gothe & Reichler, 1990
Various 4.0 Barutzki & Schaper, 2003
Various 0.2 Epe et al., 2004
Various 2.5 Epe et al., 1993
Netherlands  Breeding kennels Overgaauw & Boersema, 1998
— adults 29.0
— young 0
Breeding kennels 4.9 Le Nobel et al., 2004
Belgium Stray dogs 7.0 Vanparijs et al., 1991
Breeding kennels 25.0 Vanparijs et al., 1991
Britain Home pets 3.0 Turner & Pegg, 1977
Hungary Stray dogs 20.4-23.3 Foketal, 2001
Bulgaria Stray dogs 56.0 Matov, 1958
(V. Tarnovo)
Stray dogs (Sofia) 28.8 Matov, 1958
Stray dogs 60.0 Georgieva et al., 1999

among the highest in Europe (Table 4.)

The highest percentage of infection
was observed in dogs categories with
more frequent contacts with the outside
environment. That is explainable with
regard to the fact, that the subject of this
study is a geohelminthosis.

The high resistance of T. vulpis eggs
allows them to persist in the soil or the
rooms where the dogs are kept. Home
pets, through their walks outside can also
come in contact with the eggs, which is
proved by the discovery of infection in
this specific dog category. A high exten-
sity of T. vulpis infection (22.2%) was
found in home pets in France (Prunaux &
Guignard, 1991). According to the au-
thors, the reason for that is the resistance
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of T. vulpis towards a large part of anti-
helminthic drugs.

Trichurosis is a problematic disease
even for dogs in breeding kennels, where
strict preventive antiparasitic treatments
are performed, and cells are cleaned on a
daily basis. In dogs bred in conditions of
high sanitation, 7 vulpis infection was
found in 4.9% of the animals (Le Nobel et
al., 2004). In the Netherlands, a study on
286 adult and 159 young dogs from 32
kennels determined a Trichuris infection
in 29% and 0% respectively of the test
subjects (Overgaauw & Boersema, 1998).
Due to the long prepatent period (3.5—4
months), Trichuris eggs are found primar-
ily in the faeces of adult dogs. In a study
in France, T. vulpis infection was found in
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28% of the dogs, with 4.7% of them under
the age of one year, and 23.3% were
above that age (Franc et al., 1997).

In Poland, eggs of 7. vulpis were
found in 6% of studied soil samples, with
a higher number of positive tests from
rural areas, in comparison with samples
from urban sites (Mizgajska, 1997). Dur-
ing a research on the levels of contamina-
tion with zooparasites of sand pits in kin-
dergartens in the town of Stara Zagora,
Georgieva et al. (2005) discovered T.
vulpis eggs in 16.7% of the tested samples
of sand. Those results showed that a risk
for T. vulpis infection exists, especially
for children, due to lack of proper hygi-
enic habits.

We share the position of Kirkpatrik
(1988), that the actual extensity of the
infection in dogs is probably higher than
those determined in coproovoscopy tests,
due to the presence of prepatent infections
or intermittent laying of eggs.

The discovery of a T. vulpis infection
in wild carnivores showed that they are
also part from the epizootological chain of
this particular nematodosis. Because of
their free movement, wild animals are a
significant source of 7. vulpis eggs con-
tamination of the environment. That is a
probable cause for the higher extensity of
the infestation in sporting dogs, in com-
parison with the other categories. While
studying the helminthic fauna of wild
canids in Bulgaria, within the Sredna Gora
Mountain region, a 7. vulpis infection in 6
(13.9%) of the studied 43 foxes and in 6
(18.8%) of the studied 32 wolves was
discovered (Georgieva & Kamenov,
1993). Infection with 7. vulpis in Italy was
found in 2.9% of the foxes (Poglayen et
al., 1985), in France - in 8% (Petavy et
al., 1990), in Britain - in 0.5% (Richards
et al, 1995), and in Spain - in 38.8%
(Criado-Fornelio et al., 2000). The fox
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population in the region of Sredna Gora
Mountain is stable, while that of jackals
has significantly increased over the last 20
years (Raychev, 2002). The observed ex-
pansion of jackals underlines their greater
role in contaminating the environment
with T. vulpis eggs.

Infections with 7. vulpis in people are
resulting of continuous contacts with in-
fected dogs (Kenney & Yermakov, 1980;
Kagei et al., 1986; Singh et al., 1993).
Therefore, together with the sharp in-
crease in the number of dogs and their
presence in human home, as guards, hunt-
ing dogs, and pets, the risk of infecting
people with T. vulpis significantly in-
creases as well.

CONCLUSION

In dogs above the age of six months,
trichurosis is among the commonest
helminithoses. From the studied catego-
ries of dogs, the extensity of infection was
the highest in hunting dogs. A high exten-
sity of infection was also found in dogs
bred in very good sanitary conditions — as
home pets, or in special breeding kennels.
The attempts to control the spread of the
helminithosis could be impeded by the
high level of infestation among wild
canids. Infected dogs and wild canids are
a source of environmental contamination
with eggs of T. vulpis, that is a potential
health hazard.

REFERENCES

Barutzki, D. & R. Schaper, 2003. Endopara-
sites in dogs and cats in Germany
1999-2002. Parasitology Research, 90,
Suppl. 3, S148-150.

Coulter, J. B., J. M. Jewsbury, W. N. Beesley
& W. Bailey, 1981. Visceral larva migrans
and Trichuris vulpis. Archives of Disease
in Childhood, 56, No 5, 406.

145



Study on the prevalence of trichurosis in different categories of dogs and wild carnivores

Criado-Fornelio, A., L. Gutierrez-Garcia, F.
Rodriguez-Caabeiro, E. Reus-Garcia, M.
A. Roldan-Soriano & M. A. Diaz-Sanchez,
2000. A parasitological survey of wild red
foxes (Vulpes vulpes) from the province of
Guadalajara, Spain. Veterinary Parasitol-
ogy, 92, No 4, 245-251.

De Carneri, 1., E. Gazzola & F. Biagi, 1971.
Repeated infestations, presumable, of
Trichuris vulpis in a child living in an en-
demic region of trichocephalosis. Rivista
di Parassitologia, 32, No 2, 135-136.

Epe, C., S. Ising-Volmer & M. Stoye, 1993.
Parasitological fecal studies of equids,
dogs, cats and hedgehogs during the years
1984-1991. Deutsche Tierdrztliche
Wochenschrift, 100, 426—428.

Epe, C., N. Coati & T. Schnider, 2004. Results
of parasitological examinations of fecal
samples from horses, ruminants, pigs,
dogs, cats, hedgehogs and rabbits between
1998 and 2002. Deutsche Tierdrztliche
Wochenschrift, 111, 243-247.

Franc, M., M. C. Cadiergues, A. Marchand, G.
Bourdoiseau & J. Bussieras, 1997. Intesti-
nal parasitism in dogs and cats. Results of
an epidemiological survey in France.
Révue de Médecine Véterinaire, 148, No
3, 247-250.

Fok, E., V. Szatmari, K. Busak & F.
Rozgonyi, 2001. Prevalence of intestinal
parasites in dogs in some urban and rural
areas of Hungary. The Veterinary Quar-
terly, 23, No 2, 96-98.

Georgieva, D. & J. Kamenov, 1993. Prouch-
vane varhu helmintofaunata na divi kanidi
[Studies on the helminthfauna in wild

canids*]. Veterinarnomeditcinski nauki,
27, No 4, 59-62 (BG).

Georgieva, D., A. Ivanov & P. Prelesov, 1999.
Studies on the parasitic fauna in stray dogs
in the Stara Zagora region. Bulgarian
Journal of Veterinary Medicine, 2, No 2-3,
121-124.

Georgieva, D., Z. Kirkova, A. Ivanov, B.
Chakarova, P. Chakarova, V. Jovcheva &
G. Petkov. 2005. Inducirana zaboljaemost
pri decata. Parazitologichno prouchvane
na detskite ploshtadki v Stara Zagora [In-
duced morbidity rate in children. A parasi-
tological study of child playgrounds in

146

Stara Zagora*)]. Pediatria, 1,23-26 (BG).

Gortazar, C., R. Villafuerte, J. Lucientes & D.
Fernandes-de-Luco, 1998. Habitat related
differences in helminth parasites of red
foxes in the Ebro valley. Veterinary Para-
sitology, 15, No 1, 75-81.

Gothe, R. & 1. Reichler, 1990. Spectrum of
species and infection frequency of
endoparasites in bitches and their puppies
in south Germany. Tierdrztliche Praxis,
18, 61-64.

Hall, G. A. & H. Sonnenberg, 1956. An appar-
ent case of human infection with whip-
worms of dogs, Trichuris vulpis (Froelich,
1789). Journal of Parasitology, 42,
197-199.

Haralabidis, S. T., M. G. Papazachariadou, H.
F. Koutinas & T. S. Rallis, 1998. A survey
on the prevalence of gastrointestinal para-
sites of dogs in the area of Thessaloniki,
Greece. Journal of Helminthology, 62,
45-49.

Kenney, M. & V. Yermakov, 1980. Infection
of man with Trichuris vulpis, the whip-
worm of dogs. American Journal of Tropi-
cal Medicine and Hygiene, 29, No 6,
1205-1208.

Kenney, M. & L. K. Eveland, 1978. Infection
of man with Trichuris vulpis, the whip-
worm of dogs. American Journal of Clini-
cal Pathology, 69, No 2, 199.

Kagei, N., S. Hayashi & K. Kato, 1986. Hu-
man cases of infection with canine whip-
worms, Trichuris vulpis (Froelich, 1789),
in Japan. Japanese Journal of Medical
Science & Biology, 39, 177-184.

Kirkpatrick, C. E., 1988. Epizootology of
endoparasitic infections in pet dogs and
cats presented to a veterinary teaching
hospital. Veterinary Parasitology, 30,
113-124.

Le Nobel, W. E., S. R. Robben, D. Dopfer, W.
M. Hendrix, J. H. Boersema, F. Fransen &
M. Eysker, 2004. Infections with endopa-
rasites in dogs in Dutch animal shelters.
Tijdschrift voor Diergeneeskunde, 129, No
2,40-44.

Masuda, Y., T. Kishimoto, H. Ito & M. Tsuji,
1987. Visceral larva migrans caused by
Trichuris vulpis as a pulmonary mass.
Thorax, 42, No 12, 990-991.

BIJVM, 9, No 2



Matov, K., 1958. Veterinarna parazitologiya
[Veterinary  Parasitology*]. Zemizdat,
Sofia, 377-378 (BG).

Mizgajska, H., 1997. The role of some envi-
ronmental factors in the contamination of
soil with Toxocara spp. and other geo-
helminth eggs. Parasitology International,
46, No 1, 67-72.

Overgaauw, P. A. M. & J. H. Boersema, 1998.
Nematode infections in dog breeding ken-
nels in The Netherlands, with special ref-
erence to Toxocara. Veterinary Quarterly,
20, 11-14.

Petavy, A. F., S. Deblock & C. Prost, 1990.
Epidemiology of alveolar echinococcosis
in France. 1. Intestinal helminths in the red
fox (Vulpes vulpes L.) from Haute-Savoie.
Annales de Parasitologie Humaine et
Comparee, 65, No 1, 22-27.

Poglayen, G., V. Guberti & B. Leoni, 1985.
Parasites present in foxes (Vulpes vulpes)
of the province of Forli. Parassitologia,
27,No 3, 303-311.

Prunaux, O. & A. Guignard, 1991. Dog
helminthiasis in La Réunion Island: Re-
sults from the departmental veterinary lab
1987-1990. Révue de Meédecine Véteri-
naire, 142, No 10, 757-760.

Raychev, E., 2002. Hranitelen spectar, mor-
fologichni osobenosti i parasitologichen
status na Vulpes vulpes L., Canis aureus
L., Felis silvestris Schr. i Martes foina
Erxl. v raionite na Tsentralna Stara Planina
i Sarnena Sredna Gora [Nutritive spec-
trum, morphological traits and parasi-
tological status of Vulpes vulpes L., Canis
aureus L., Felis silvestris Schr. and Martes
foina Erxl. in the Central Stara Planina and
Sarnena Sredna Gora regions*]. Disserta-
tion. Trakia University (BG).

Richards, D. T., S. Harris & J. W. Lewis,
1995. Epidemiological studies on intesti-
nal helminth parasites of rural and urban
red foxes (Vulpes vulpes) in the United
Kingdom. Veterinary Parasitology, 59,
39-51.

Sakano, T., K. Hamamoto, Y. Kobayashi, Y.
Sakata, M. Tsuji & T. Usui, 1980. Visceral
larva migrans caused by Trichuris vulpis.
Archives of Disease in Childhood, 55, No
8, 631-663.

BJVM, 9, No 2

Z. Kirkova, D. Georgieva & E. Raychev

Segovia, J. M., J. Torres, J. Miquel, L. Llaneza
& C. Feliu, 2001. Helminths in the wolf
(Canis lupus) from North-Western Spain.
Journal of Helminthology, 75, No
2,183-192.

Singh, S., C. Samantaray, N. Singh, G. B. Das
& 1. C. Verma, 1993. Trichuris vulpis in-
fection in Indian tribal population. Journal
of Parasitology, 79, No 3, 457-458.

Smith, G. C., B. Gangadharan, Z. Taylor, M.
K. Laurenson, H. Bradshaw, G. Hide, J.
M. Hughes, A. Dinkel, T. Romig & P. S.
Craig, 2003. Prevalence of zoonotic im-
portant parasites in the red fox (Vulpes
vulpes) in Great Britain. Veterinary Para-
sitology, 118, No 1-2, 133-142.

Tassi, P. & O. Widenhorn, 1977. Research on
intestinal parasitic diseases in dogs of the
city of Rome. Parassitologia, 19, 43-57.

Turner, T. & E. Pegg, 1977. A survey of patent
nematode infestations in dogs. Veterinary
Record, 100, No 14, 284-285.

Vanparijs, O., L. Hermans & L. van der Flaes,
1991. Helminth and protozoan parasites in

the dogs and cats in Belgium. Veterinary
Parasitology, 38, No 1, 67-73.

Vazquez Valdes, F., A. Gonzales Lopes, M. J.
Gutierrez Gonzalez, A. Fernandez Marti-
nez & J. J. Llaneza Llaneza, 1989. Intesti-
nal parasitosis of the canine population in
the Principate of Asturias. Revista de
Sanidad e Higiene Publica, 63, 49—61.

* Author’s translation

Paper received 19.10.2005; accepted for
publication 20.04.2006

Correspondence:

Dr. Z. Kirkova,

Department of Veterinary Microbiology, In-
fectious and Parasitic Diseases,

Faculty of Veterinary Medicine,

Trakia University,

6000 Stara Zagora, Bulgaria

147



