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Summary: The objectives of this study were to determine the prevalence of nematode and cestode egg contamination in cats’
and dogs’ fecal samples collected from public grounds (public parks, streets, walks, shelter) in Samsun, Turkey and to evaluate the
potential public health risks from parasites of concern. A total of 448 stool samples, 187 cat feces and 261 dog feces, were picked up
off the ground. Sixty samples (32.1%) of cats and 74 samples (28.4%) of dogs were positive. Toxocara spp. (27.8%), Trichuris spp.
(3.2%), hookworm (2.7%) and Toxascaris leonina (1.8%) eggs in cat samples and hookworm (13%), Toxocara sp. (10.3%),
Trichuris sp. (6.9%), Toxascaris leonina (2.7%) and Taenia sp. (0.4%) eggs in dog samples were identified. Toxocara spp. +
hookworm in 9 dog and 2 cat samples, Toxocara spp.+ Trichuris spp. in 2 cat and 1 dog samples, Trichuris spp. + hookworm 2 dog
samples and Toxascaris leonina + kancalikurt in one dog samples were found as mix infections. Furthermore, non-identified
rhabditoid type eggs (2.2%) and Isospora sp. oocysts (1.8%) were found. Some of helminth species found in this study, Toxocara sp.,
hookworm and Taenia sp. were zoonotic importance. These results were the first record from the Black Sea Region.
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Samsun'da Kedi-kopek diskilari ile sokaklara dagilan nematod ve sestod yumurtalar1 ve bunlarin halk
saghg1 yoniinden 6nemi

Ozet: Bu calisma, Samsun'da kedi ve kopeklere ait digkilarin nematod ve sestod yumurtalari ile kontaminasyon durumunu ve
etrafa sagilan helmint enfeksiyonunun halk saglig1 agisindan 6nemini arastirmak amaciyla gerceklestirilmistir. Arastirma kapsaminda
187 kedi, 261 kopek olmak iizere toplam 448 diski 6rnegi sokaklarda yerden toplanmustir (parklar, sokaklar, yiiriiyiis yollar1 ve
barmak). inceleme sonunda 60 (%32,1) kedi, 74 (%28,4) kopek diski érnegi enfekte bulunmustur. Kedi diskilarinda Toxocara spp.
(%27,8), Trichuris spp. (%3,2), kancalikurt (%2,7) ve Toxascaris leonina (%1,8), kopek digkilarinda kancalikurt (%13), Toxocara
sp. (%10,3), Trichuris sp. (%6,9), Toxascaris leonina (%2,7) ve Taenia sp. (%0,4) yumurtalarina rastlanmistir. Calismada miks
enfeksiyonlar goriilmiis, Toxocara spp.+ kancalikurt 9 kopek ve 2 kedide, Toxocara spp. + Trichuris spp. 2 kedi ve 1 kdpekte,
Trichuris spp. + kancalikurt 2 kopekte ve Toxascaris leonina + kancalikurt bir kopekte kaydedilmistir. Bunun yaninda diski
orneklerinde rhabditoid tip yumurtalara (%2,2) ve Isospora spp. ookistlerine (%1,8) rastlanmistir. Arastirma sonunda teshis edilen
Toxocara spp., kancalikurt ve Taenia spp., insan sagligin etkileyebilecek zoonozlar olarak kaydedilmistir. Bu kayitlar Karadeniz
Bolgesi'ne ait ilk verilerdir.

Anahtar Sozciikler: Kedi, kdpek, nematod, Samsun, sestod.

Introduction and Toxocara spp. and hookworms are a public health

In Turkey, especially in large cities, there are a lot threat.
of urban free-ranging cats and dogs. Although they are The majority of the previous studies screening cat
spayed or neutered regularly by municipal shelters that ~ and dog helminths are performed in some particular
provide animal care and control, their numbers are cities, such as Ankara and Elazig, and the prevalence of

increasing daily. These animals host a variety of  helminths in Turkey were found as 78.4-96% in cats
helminth species (15,33). There are many studies about  (2,10) and 32.8-100% in dogs by both necropsy and fecal
the helminths of cats and dogs living in Turkey and examination (18,31,33).

approximately 20 species in cats and 40 species in dogs, The aim of the study is to determine nematodes and
a total of 60 helminth species have been reported up to cestodes eggs scattered with cats and dogs feces and
now (5,15,36,37). Some of these parasites, particularly investigate their significance of public health in Samsun,
taenids cause economic losses in slaughtered ruminants Turkey.
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Material and Methods

The study was conducted at Samsun, located at the
Black Sea Region of Turkey, between northern latitude
41°16.2" and eastern longitude 36°19.8'. Fecal samples
were collected from public grounds consist of public
parks (291 samples), streets (75 samples), walking paths
(42 samples) and shelter (40 samples) between
September 2011 and June 2013. In order to detect
nematode and cestode eggs, 187 cat fecal samples and
261 dog fecal samples, a total of 448 samples were
picked up off the ground (Table 1). All samples were
collected in plastic vials, which were marked with the
animal species (cat or dog), location, time and date of
collection. Samples were examined immediately after
bringing to the laboratory or stored at 4°C for a
maximum of two days. All samples were first examined
macroscopically for cestod proglottids, and then
evaluated microscopically by salt water flotation (436gr
NaCl per 1 It water). Eggs were identified based on their
morphological characteristics according to literatures
(35,38).

Table 1. Number of fecal samples by locations.
Tablo 1. Alinan yerlere gore disk1 6rnegi sayilar.

Locations Cat Dog Total
samples samples samples
Public parks 133 158 291
Walking paths 12 63 75
Streets 42 - 42
Shelter - 40 40
Total 187 261 448
Results

In this study, 134 (29.9%) fecal samples of 448
were infected with nematode or cestode eggs. Identified
eggs were composed of Toxocara spp., hookworm,
Trichuris sp., Toxascaris leonina and Taenia sp.
Identified nematode and cestode eggs from fecal samples
in cats and dogs, and mix infections were shown in Table
2 and Table 3.

Table 2. Identified eggs in fecal samples of cats and dogs.
Tablo 2. Kedi ve kdpek digkr 6rneklerinde bulunan tiirler.

Helmint species cat (n=187) Dog Total
(n=261) (n=448)

Toxocara spp. 52 (27.8%) 27(10.3%) 79 (17.6%)
Hookworm 5(2.7%) 34(13%) 39 (8.7%)
Trichuris spp. 6 (3.2%) 18 (6.9%) 24 (5.4%)
Toxascaris leonina 1(0.5%) 7 (2.7%) 8 (1.8%)
Taenia spp. - 1 (0.4%) 1(0.2%)
Total 60 (32.1%) 74(28.4%) 134 (29.9%)

Table 3. Mix infections in fecal samples of cats and dogs.
Tablo 3. Kedi ve kdopek digkilarinda tespit edilen miks enfeksi-
yonlar.

Mix infections Cat Dog Total
(n=187)  (261) (448)
Toxocara spp. + hookworm 2 (%1.1) 9(3.4%) 11 (2.5%)
Toxocara spp. + Trichuris spp. 2 (%1.1) 1(%0.4) 3 (%0.7)
Trichuris spp. + hookworm - 2(%0.8) 2 (%0.4)
Toxascaris leonina +hookworm - 1(%0.4) 1(%0.2)

Total 4(2.1%) 13 (4.9%) 17 (3.8%)

All of four locations were infected with nematode
or cestode eggs. When results were evaluated according
to locations, the most infected location was shelter and it
was followed by public parks, walking paths and streets,
respectively. Furthermore, Total, Toxocara spp. and
hookworm infections of locations where fecal samples
were collected were shown Table 4.

Table 4. Contaminations according to locations where fecal
samples collected

Tablo 4. Diski 6rneklerinin toplandigi yere goére enfeksiyon
durumu

Locations Total Total Toxocara Hookworm
samples infection spp-

n % n % n %
Public parks 291 88 302 58 199 15 52
Walking paths 75 11 147 3 40 - -
Streets 42 8 190 8 19.0 - -
Shelter 40 27 67.5 10 25.0 24 60.0
)'Q 37.652*  12.208** 101.768*
*p<0.01 **p<0.05

Discussion and Conclusion

Dogs and cats carry a large number of helminth
species. While the overall ratios of helminth infections in
the world by fecal examination were notified as 26.6-
35.5% in dogs and 20.5-83.3% in cats (22,26,30,40), they
were 30.4-86.9% (32,43) in dogs and 72-78.4% in cats in
Turkey (2,10). Nematodes were reported more frequently
than cestodes by fecal examination in both of dogs and
cats in Turkey (2,10,18,21) except a study (11). We
reported that 32.1% of cats' fecal samples and 28.4% of
dogs' fecal samples were infected with different nematod
and cestod egg species. The infection rates were 2.7-13%
for nematodes and 0.4% for cestodes in dogs and 0.5-
27.8% for nematode in cats while it was not found
cestode eggs in cat's fecal samples.

Turkey is consist of seven regions and most of the
studies were recorded from Central Anatolia Region
(32.8-100%) (1,3,4,14,25). Furthermore, the rates of
other regions were 52,9-95,2% in the Eastern Anatolia
Region (6,12,19,27), 30,4-98% in the Marmara Region
(8,32), 41% in the Aegean Region and 64.3% in the
Mediterranean Region (42). This study is the first record
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from the Black Sea Region and this result (29.9%) had
lowest rate of all of six regions in Turkey.

All of four locations where fecal samples collected
were infected least one helminth eggs. While streets were
contaminated only Toxocara spp. eggs, public parks were
infected with all of five species. In public parks where
the most number of cats' and dogs' fecal samples were
collected, it was seen that dogs usually preferred to
defecate around bushes while cats chose in playgrounds.
On the other hand, on streets where could be collected
only cat feces, samples were generally in a sand drift
near the dustbins, while on walking paths, samples were
usually collected near the paths.

Toxocara spp. cause Visceral Larva Migrans (VLM)
in humans are one of the most common helminth species
of cats and dogs (9,23,34). In Turkey, the prevalence of
Toxocara spp. was 3.9-35.3% in cats (2,10), while 3.7-
35.7 in dogs. We found that Toxocara spp. eggs were
identified from 27.8% of cats’ samples and 10.3% of
dogs’ samples. So it was seen that cats’ feces had more
risk than dogs especially in public parks (Toxocara spp.
eggs were found 33.1% of cats' samples and 8.9% of
dogs' samples) and shelter had more risk than other
locations in point of VLM in Samsun. However, the
ratios of 7. leonina were lower (0.5% in cats and 2.7 in
dogs) than previous study except Unlii and Eren, 2007
(39), in which the ratio was 1%. It might be notable that
both of two studies were carried out on coastal region
where humid is high, thus, might be a reason.

Hookworms have pathogenic importance especially
in puppies and kittens and some species also have
zoonotic importance as they are a common cause of
Cutaneous Larva Migrans (CLM) in people (39). The
ratio of the parasite in dogs varies widely (1.2-57.1%) at
fecal examination in Turkey (32,37), whereas there is no
report by fecal examination in cats. In this study, the
prevalence of hookworm was found higher in dogs (13%)
than cats (2.7%) since only dog fecal samples could be
collected from shelter. Infected larvae of hookworm need
wet floor for contamination and the dog boxes which had
concrete floor washed every day for cleaning in the
shelter. So it might be the reason why the ratio of
hookworm was found very high (60%) in this study.

Taenia spp. species are the one of the most common
cestodes of cats and dogs (20,26). In Turkey, Taenia sp.
notified as 2% (10) in cats and under 10% (4,6,37) in
dogs, except Cerci, 1992 (11) found the rate as 46.3% in
which dogs received anthelmintic treatment before fecal
sample collection. We found Taenia sp. eggs in one
(0.5%) dog fecal sample collected from public park
though no cestod proglottid was seen by macroscopic
examinations. It might be risk for human if it was
Echinococcus granulosus’s eggs.

Trichuris spp. is one of the common nematodes of
dogs while was reported very rarely in cats (7,16,17,
29,41). In Turkey, the parasite was common in dogs (0.6-

6.6%) while there was only one case report in cat
(6,11,24). The rate in dogs was 6.9% and was reported
first time from cats as 3.2% in this study.

Strongyloides stercoralis is an intestinal parasite
rarely found at low rates in carnivores and have both
parasitic and free living generations. Threadworms was
reported 0.2-0.4% in dogs and 0.3% in cats in the world
while 0.5% for dogs and 0.6% for cats in Turkey
(15,17,22). In this study, 2.7% of cats' fecal samples and
1.9% of dogs' fecal samples were infected with non-
identified rhabditoid type eggs. Thus, these eggs might
be free-living form of S. stercoralis which causes
zoonotic helminth infection.

At the end of the study, five different helminth
species in which consisted of zoonotic parasites
(Toxocara spp., hookworms and Taenia spp.) were
determined in cats and dogs by fecal examination and
these results were the first record from the Black Sea
Region in Turkey. It is clear that the prevalence of
helminths in cats and dogs are still very high since
effective methods to fight against these parasites have not
yet been developed in Turkey. In order to reduce these
rates and avoid to environmental contamination, spay and
neuter programs in stray cats and dogs should be
continued regularly and anthelmintic drugs should be
used during post-operative nursing. In addition, for
cleaning to places have contaminated risk, municipal
officials should be informed for cleaning stools
especially on playgrounds, around bushes or near
dustbins, and owners for having a plastic bag to collect
their dogs’ stools while together.
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