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ABSTRACT

Dogs and cats play an important role in modernetgcienhancing the psychological and physiological
well-being of many people. However, there are weltumented health risks associated with human
animal interactions. More specifically, enteric pagens of zoonotic risk which are transmitted lgefe

of dogs and cats can be grouped as follows: (aadfas such asoxocara canis, T. cati, Ancylostoma
sp, Uncinaria sp, Strongyloides stercoralis, Echinococcus granulosus, E. multilocularis and Dipylidium
caninum (b) Protozoa includingoxoplasma gondii, Giardia duodenalis and Cryptosporidium spp. (c)
Bacteria of the gener@lostridium, Campylobacter, Salmonella, Escherichia, Yersarid Helicobacter

and (d) Viruses mainlyRotaviruses and Coronaviruses. Among them, Salmonella, Campylobacter,
Rotaviruses, Toxoplasma gondii, Echinococcus have been reported to be of considerable impoetdoc
many countries including Greece. Even though dadficecords of the cases in humans and livestock in
Greece continuously decline, cystic echinococcasisonsidered to be a serious problem for public
health and livestock economy. Regarding other pimsaghe overall prevalence of parasitism was 26%
owned shepherd and hunting dogs examined in Sdfuethermore, seroepidemiological studies revealed
the presence of antibodies agaiffstgondii in a considerable percentage of hospitalized ofild
Rotaviruses were confirmed as a major cause of acute gaswag@stin children. Finally, bacterial
zoonotic enteropathogens were identified in a retalhmber of pediatric cases. Most of these zoaose
are associated with the exposure of immunodefigieaiple or children to pets and/or conditions adpo
hygiene. Studies on the presence of all these getiwin animals are required to identify the extant
problem, to define control strategies and evaltiae& effectiveness.
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1. INTRODUCTION (Wilson, 1991), reduced medication (Headey and 8&au

1999) and increased one year survival after aneacut

The relationship between humans and dogs begamnyocardial infarction (Friedmann and Thomas, 1995).
12,000-15,000 years ago and with cats nearly 5y@@@s Owning a dog or cat is a common phenomenon
ago (Morey, 1994). Nowadays, the number of dogsthroughout the world: In the USA 61% of households

worldwide has been estimated to be more than 50Chave a pet and more than half of families that ledeg
million. Apart from the psychological advantagegt p also have a child (Macpherson, 2005). Similarly in
ownership has physiological benefits for many membe Europe percentages of companion animals including

of the society, such as a reduction in blood pressu birds in households varies and the average is 522%lff
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the 17 European countries (Macpherson, 2005)_Tab|el. Zoonoticenteropathogens; the most important zoonotic

Unfortunately, the owners may abandon their petghvh — agents for Greece are marked

results in large numbers of unwanted stray dogstigno I?\T;i'qaetso . e

in countries without dog population well-establiéhe  Toxocaracanis (Greece) Echinococcusgranul osus (Greece)

control programs, such as Greece (Macpherson, 2005) Toxocaracati Echinococcusmultilocularis
Although human interaction with pets has been Ancylostoma Dipylidiumcaninum

- ; ; ; uncinaria
proven beneficial for pet owners, the risk of ispcies Strongyloidesstercoralis

transmission of pathogens cannot be passed by whepgigzoa
certain hygienic rules are not followed. Nowadays, Toxoplasma gondii(Greece)
control of zoonotic diseases is even more importiugt ~ Giardia duodenalis
to the increasing number of immunocompromised peop! Cryptosporidium spp.

but the distribution of pets around the world ahditt =~ r>eS

u Istributio pe uni worl el Rotavirus(Greece)
differences modify their role in zoonotic disease Coronavirus
transmission. The risk of pathogen transmissiomfpet Bacteria
to the owner is relatively small, when simple praamns g‘?ﬁ“iwmﬂop G
are taken. Therefore, the role of veterinariarssiential monella spp. (Greece)

. . ; Campylobacter spp. (Greece)
since they have to provide pet owners with accurateg g
information. This review focuses on zoonotic impoit  Yersinia spp.

enteropathogens, particularly these encountered in

Greece and suggests preventive measures. The host becomes infected wilh cati by swallowing
embryonated eggs of the parasite. It should benasdu
2. ENTEROPATHOGENS OF that all young animals are infected willoxocara and
COMPANION ANIMALS should be treated accordingly. In the external

environment, the eggs survive for months and

Numerous enteropathogens are detected in feces ofonsequently toxocariasis represent a significalip
dogs and cats but they do not all have the potefttia  health risk (Overgaauw, 1997).

transmission to humans (Bugget al., 1999).
Consequently, this review refers mostly to the 2.1.2. Ancylostoma/Uncinaria
enteropathogens with high risk of zoonotic transiois
which can be classified as parasites, protozoatehac
and viruses, as summarizedTiable 1.

The larvae of hookworms (Ancylostoma and
Uncinaria) can penetrate the skin of humans as well as
the skin of canine or feline host. This diseasenire
2.1. Intestinal Parasites common in areas of higher humidity (tropical and
subtropical regions). Particularly, sunbathers eope
who walk around barefooted are at higher risk gli&ing
this infestation. It is probable that this conditis under-
diagnosed, as the worm could be overlooked in

The intestinal parasites with high risk of zoonotic
transmission from animals to humans are dividethen
following categories.

2.1.1. Nematodes pathological specimens and may be more common
) ) (Walker et al., 1995). If there are many larvae, they can
2.1.1.1. Toxocara Canis/Toxocara Cati penetrate into deeper tissue and cause pulmonary or

The prevalence ofT. canis and T. cati has intestinal symptoms (Robertsetal., 2002).
decreased during the last twenty years (Overgaauw; ; ;
1997; Bugget al., 1999), probably due to the regular 2.1.3. Strongyloides Stercoralis
administration of broad-spectrum anthelmintics in  Infection of dogs and cats witls stercoralis is
companion animals. However, in USA, the most generally rare (Buget al., 1999). Infected animals may
common zoonotic parasitic infestation acquired from be asymptomatic; however, severe clinical illneas c
companion animals was human toxocariasis (Schantzalso occur. Severe diarrhea and bronchopneumonia ca
1994). People become infected when they accidgntall be caused byS stercoralis. When massive infection
ingest eggs containing,Llarvae. It has been shown occurs, the migration of the worm through the bahy
(Holland et al., 1995) thafToxocara was present in the result in fever, nausea, vomiting and severe déarfihe
intestine of 80% of dogs younger than 6 weekspalgh disease can easily be confused with viral diseasese
the results of fecal examination were often negativ common in young companion animals. In

////A Science Publications 85 AJAVS



Kantere, Mt al. / American Journal of Animal and Veterinary Sces 9 (2): 84-94, 2014

immunocompromised people, it can cause a life-more frequently by eating meat not properly cooked

threatening disease (Siddiqui and Berk, 2001). which contains bradyzoites or tachyzoites (Angslal.,
1994; Cooket al., 2000). Infection withT. gondii is
2.2. Cestodes relatively common in humans and in most cases it is

asymptomatic. The symptoms can vary from person to
person when illness occurs. However, when an
The life cycle of Echinococcus involves two immunocompromised person or an unborn child
mammalian hosts. The definitive hosts are carnivore becomes infected in utero, the clinical conditisnfar
(dogs in the case &. granulosus, foxes and dogs fdE. more dangerous. Also, humans can be infected with
multilocularis) while the intermediate hosts (usually toxoplasmosis by organ transplant, but this is weng
herbivores or humans) become infected by the actitle (Robertsoretal., 2002).
ingestion of.eggs (Deplazes apq Eckert, 2001).i|ﬁ{11§1y 2132 Giardia Duodenalis
with dogs without adult supervision could beconskyi
for children, as eggs adhere to dog’'s hairs anttiren G. duodenalis is considered to be the most common
may accidently shallow them. After ingestion of #ggs ~ pathogenic intestinal parasite of humans and its
the larvae develop into cysts (hydatid cysts-hyHati prevalence has been found to be 2-7%. Humans are
disease). Alveolar hydatid disease which is cabsel.  likely to be the main reservoir of human giardiasis
multilocularis is an emerging infection in the USA, according to epidemiological evidence and persen-to

Western Europe and Japan and the cysts Eof P€rson transmission is probably more important than
multilocularis can invade internal organs leading to Z00Notic transmission (Schantz, 1991). However,sdog

: . : d cats can carry strains of Giardia which maylble
potentially life-threatening consequences (Deplazas and :
Eckert, 2001). Naturally, transmission Bthinococcus to infect humans as well (Hopklrm_ al., 1997)'”‘ a
spp. results from a predator-prey relationship. recent study, the prevalence Giardia spp. in stray
) L . A . ' ' dogs was found to be 7.14% (Mirzaei, 2010).
human activities (i.e., feeding the viscera of heme

butchered sh o d bi nati Consequently, zoonotic transmission cannot be
utchered sheep 10 dogs or rabies vaccination g. TOU  excluded, especially for immuno compromised people.
baiting of fox population in Europe) have resulted

. i , Clinical giardiasis usually concerns kennels oterés,
estabhs.hment of wild animal cycles that Serve asyhich are overcrowded. These places are important
reservoirs (Thompson, 1992). The carcasses of &ima sources of new pets for households, but these dima
close to urban areas are also potential sources oOfnay be infected (Roberts@al., 2002). It is crucial to
infection for companion animals. treat properly Giardia-infected dogs, even if thag

T . not clinically ill, because of the potential for @wotic
2.22. Dipylidium Caninum transmission (Robertsast al., 2002).

2.2.1. Echinococcus granulosus E. multilocularis

D. caninum is another intestinal tapeworm which -
can affect both dogs and cats. It is rarely found i 2.3.3. Cryptosporidium
humans. Fleas andllice are itS_intermediate hcmﬂs a Cryptosporidium is a genus of protozoan pathogens
final host becomes infected by ingesting cysticelso  and induces diarrhea in humans and domestic animals
(Raschkaet al., 1994). Humans, especially children, |nfection with Cryptosporidium is one of the most
become infected through accidental ingestion of common non-viral causes of diarrhea (Current and
infected fleas. This infection is usually asymptéima  Garcia  1991). Most oftenCryptosporidium  affects
The symptoms from this infection are self-limiting  piqren particularly those who attend childcaeaters.
and they disappear with time (Robertsamal., 2002). People may become infected wihyptosporidium from

2.3. Protozoa their pets (Sargenet al., 1998). Among the eight
3 different genotypes df. parvum that have been reported
2.3.1. Toxoplasma Gondiii only two appear to be capable of infecting

Humans and other animals are frequently infectedimMmunocompetent humans (Morgaet al., 1997).
with T. gondii (Cook et al., 2000). Cats are the only However, itis possible for other genotypes, inaigdhe
definitive host for this parasite and they excreteysts ~ genotype found in dogs, to infect individuals, w#os
(Tenteret al., 2000). In a study in the USA, less than 1% immune system does not function properly, as in HIV
of cats examined have been shown to be sheddingnfected individuals (Pieniazelet al., 1999). Most
oocysts (Dubey, 1994). Humans become infected With infections of dogs with Cryptosporidium are
gondii by ingesting soil contaminated by cat feces or asymptomatic. Clinical cryptosporidiosis appearshé&o

////A Science Publications 86 AJAVS



Kantere, Mt al. / American Journal of Animal and Veterinary Sces 9 (2): 84-94, 2014

most severe in children. Risk factors of acquiring spp. in stray or shelter dogs and cats is 0-51.4%
cryptosporidiosis are stress, overcrowding and imenu (Spain et al., 2001; Kocabiyik et al., 2006).
suppression  (Robertson et al., 2002). In Furthermore, the prevalence &lmonella spp. was
immunocompromised people infection can lead to afound to be much higher in dogs that are fed rasdfo
serious, life-threatening illness. Thus, early diagjs diets and it was also isolated from 30% of the Istoo
and treatment is crucial. samples in greyhounds fed raw chicken diets (Jefie
. Sclesinger, 2002). Salmonellosis is a disease gbma
24. Bacteria zoonotic importance. AllSalmonella microorganisms
2.4.1. Campylobacter Spp infect both animals and humans except for thossingu
) ) human typhoid fever. More frequently, people become
Campylobacter spp. are gram-negative motile rods. infected due to foodborne outbreaks after consuming
There are 37 species and subspecies in the genus, bcontaminated products of animal origin that haverbe
most of them are considered to be nonpathogeniayMa improperly stored or handled. It has been also
pathogeniccampylobacter species such &S. jgjuni ssp.  gpserved (Gradelet al., 2008) that patients with
jgjuni and Campylobacter coli induce diarrhea in dogs, malignancy in the hematopoietic system are at

cats and humans (Marle al., 2011). The association jncreased risk of being infected with Salmonella.
between diarrhea and the presenc€arpylobacter in

the feces has been investigated in many studies2-4-3. Clostridium Spp
However, it has been found that the isolation ratese

Clostridium spp. are gram-positive anaerobic spore-
similar in healthy and diarrheic animals (Sandletrg., PP g P b

forming bacilli. Clostridia are among the most

2002; Rosskt al., 2008). In puppies and dogs younger iqespread pathogenic bacteria and they are patieof
than 12 months of age, it was observed @ggjuni and  paryral micro flora of the gastrointestinal trac.

C. up&aliensi_s had a prevalence r{;\te in _diarrh_eic anima_ls perfringens andC. difficile are two of the most common
over two times that of non diarrheic animals. This gnteropathogens which cause diarrhea in dogs. @tey
association was not observed in animals of old& ag ot considered pathogens of high zoonotic risk.
(Burnens et al., 1992). When puppies were powever, they can be found in feces of the aniraals
experimentally infected withC. jejuni, mild clinical  gpores survive in feces or decomposed tissues.|®eop
disease occurred; thereforeCampylobacter was  more often acquire this infection after consumptiafn
considered potentially pathogenic (Makartney al.,  contaminated food (Jhureg al., 2008; Songer, 2010) or
1988). It may be transmitted from dogs to humassaa  quring hospitalization. It was found that difficile was
relationship betweeg@. jejuni enteric diseases in humans the cause of 10-21% of cases of diarrhea in doghen
with the ownership of a puppy has been found in general population (Cawe al., 2002). In several studies
epidemiologic analyses (Staffortl al., 2007). Children  C_ difficile was found in 0-58% of healthy animals and
and immunocompromised individuals who own young especially in younger animals that visit human ftasp
pets are at greater risk of becoming infected bytaxt  (Markset al., 2002; Clooteret al., 2003). Consequently,
with dogs or cats while other sources of infecsoch as it is safer for public health to considéx difficile as
food products are the most commonly incriminated potentially zoonotic (Arroyat al., 2005; Weeset al.,
(Markset al., 2011). 2010). C. perfringens can be isolated from more than
80% of diarrheic and non-diarrheic dogs (Weetsal.,
2.4.2. Salmonella Spp 2001), whereas it is found more rarely in healthysc
Salmonellae are microorganisms that can infect and the isolation rates range between 43 and 63%
mammals, birds, reptileSalmonellae are pathogenic for (Markset al., 2011).C. Perfringens Enterotoxin (CPE)
dogs and cats, but not &hlmonella strains can induce is found in 34% of diarrheic dogs (Weeseal., 2001).
disease depending also on the infectious dose. Thénimals may be responsible for transmission of the
prevalence ofSalmonella spp. in healthy dogs and cats pathogen among species.
was found to be equal as in animals with diarrhrea i " .
study (Marks and Kather, 2003). In animals with 2.44. Escherichia Coli
diarrhea the prevalence &élmonella spp. ranges from 0 E. coli are gram-negative, non-spore-forming rods
to 3.5% in dogs (Van Duijkeren and Houwers, 2002; belonging to the family Enterobacteriace&e.coli are
Hackett and Lappin, 2003) and from O to 8.6% irscat part of the normal intestinal microflora, but thegn
(Immerseekt al., 2004). The prevalence &lmonella cause gastroenteritis when local or systemic imtyuni

////A Science Publications 87 AJAVS



Kantere, Mt al. / American Journal of Animal and Veterinary Sces 9 (2): 84-94, 2014

does not function properly. Enteropathogenic straf

considered to be of importance for public healtARYs

E. coli (EPEC) have been found in human patients andare not considered as major enteric pathogens for

dogs that live in the same household (Rodrigetea .,
2004). In a more recent study, feces from 70 catls w
diarrhea and 230 without diarrhea were collected! Hn
enteropathogenic strains were isolated from 1ein,
whereas none enterotoxigeniE. coli (ETEC) or
enterohemorrhagice. coli (EHEC) were not found
(Morato et al., 2009). Those strains include serotypes

known as human pathogens. So, we should consider th

possibility of zoonotic transmission in cases cedise
outbreaks (Markst al., 2011).

2.4.5. Yersinia Enterocolitica

Y. enterocolitica is a species of gram-negative
coccobacillus-shaped bacteria, belonging to thdlfam
Enterobacteriaceae. It infects many animal speaies
it is resistant to the external environment (Wahgl .,
2010). It has been isolated from feces of healtbgsd
and cats. Domestic animals excréteenterocolitica

companion animals but rotavirus-like particles were
found in stool samples from both symptomatic and
asymptomatic pets (Marshadt al., 1987).Rotaviruses
usually affect particular species for which theydaeen
defined as the homologous strains. However,
heterologous rotavirus may infect other speciasainral

and experimental conditions. It has been proven tha
human GARV strains exist in stool samples from
newborn animals with diarrhea (Kapikian, 2001).
Nowadays there are plenty evidence for interspecies
transmission and for genetic reassortment between
human and animaRotaviruses (Martella et al., 2009).
The results of a recent study demonstrate thahedrkie
Rotaviruses may be responsible for interspecies
transmission and also to induce severe forms of
gastroenteritis in children. As most Rotavirus atiens

in pets may not be detected, the chance of complete
epidemiologic surveillance is reduced . In condusi
improving epidemiological surveillance in both aaim

in their feces for many weeks and may be a soufce oand humans is crucial for understanding virus etiary

infection for humans. In a survey in China from 200
to 2008, 326 strains of. enterocolitica were isolated

from people with diarrhea and it was demonstrated

that there is a close relationship between strahs
domestic dogs and of humans’ strains (Waal.,
2010). Nevertheless, the direct zoonotic transmissi
of Y. enterocolitica has not been proven until now
(Robins-Browne, 1997). However, people who have
come into contact with infected animals suffereaiir
enterocolitis, indicating possible zoonotic
transmission (Wanet al., 2010).

Other pathogens have also been reported as bein
a

responsible for causing zoonotic diseases such
Helicobacter spp,Anaerobiospirillum spp.

2.5. Viruses
2.5.1. Rotaviruses

Rotaviruses are pathogens which induce acute watery
diarrhea in various host species, including birdsl a
mammals Rotaviruses are classified into a genus within
the family Reoviridae. Their genome consists of 11

examining the results of the vaccines on reducing
Rotavirus impacts and planning novel vaccine sfiate

2.5.2. Coronaviruses

Coronaviruses belong to familyCoronaviridae and
they are large, single stranded positive-sense RNA
viruses. They infect many animal species and tlaese
enteric and respiratory disease (Enjuaeeal., 2000).
Canine Coronavirus (CCoV) is an important
enteropathogen of dogs, as it has caused manyeailtor
éDecaro and Buonavoglia, 2008). CCoV is widesptiead

anine population, mainly in kennels and sheltefsich
2re overcrowded, according to serological and ofgical
investigations (Nayloet al., 2001; Schulzt al., 2008).
Infection with Canine Coronavirus is characterised by
high morbidity and low mortality and it is transtei via
the fecal-oral route (Tennardt al., 1991). It rarely
infects people. However, The Severe Acute Respirato
Syndrome (SARS) is common and this fact has entshnce
the suspicion thaCoronaviruses may be responsible for
zoonotic transmission. Besides that, in China,etveere

segments of double-stranded (ds) RNA (Estes, 2001found SARS virus likeCoronaviruses in a masked palm

Kapikian, 2001). They are resistant to conditiorfs o
external environment. Until now, seven serogroupo(

G) of rotavirus have been defined. Mainly group A
Rotaviruses (GARVs) induce diarrhea in humans,
mammals as well as poultry. GARVs infect indivicsial
mainly via fecal-oral route. Their resistance ire th
environment may be responsible for water- or foodib
transmission and outbreaks. Non-GARVs are not
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civet and a raccoon dog, two wild carnivore species
Following sequence analysis, the human and civet
viruses’ origin presented 99% homology althouglteth

in different clusters (Bhardwaj, 2013). Also, chaadn
virulence, tissue tropisms and interspecies trasson

of CCoVs have been found and they occur due totigene
variations in structural and non-structural prateof the
virus (Guaret al., 2003; Vijgeret al., 2005). In conclusion,
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zoonotic transmission cannot be excluded, as long aare important risk factors (Macpherson, 2005). From

Coronaviruses are not strictly host specific. 2003 to 2010, 5483 persons were examined and 235 of
them were found positive for echinococcosis in Rdla
3. PUBLIC HEALTH SIGNIFICANCE (Wnukowskeet al., 2011).
Among all the above presented pathogens likely to 4. UPDATE ON THE SITUATION IN
cause zoonotic diseases in humans and especially in GREECE
children, the most important are considered tHeviohg:
3.1.1. Salmonella Spp In Greece, cystic echinococcosis is also considared

very important disease. It was a serious problem fo

Despite the advances in hygiene and handling ofpublic health in the 1970s and since then, there is
food, salmonellosis continues to be an importardlipu  increased epidemiological surveillance: Strict colston
health problem (Sanchez-Vargast al., 2011). meat and other food products and management of stra
Salmonellosis is very common in developing cousirie animals. The prevalence of parasite has been rddnce
it affects mostly kids under 5 years old, wiEmonella human and in animal population, as human hydatidosi
spp. has become resistant to many antibiotics @nah has decreased from percentage 14.8 per 100,000
2002). In a recent study of 79 cases in U.S.A., ainhabitants during the years from 1967 to 1971.8og@r
correlation was found between diarrhea due t0100,000 in 2008 (Sotiraki and Chaligiannis, 201A).
Salmonella spp. and handling dry dog or cat food. In survey in northern Greece, found that the prevalesfc
49% of these cases, salmonellosis affected childrerEchinococcuswas 100% in sheep, 56.6% in cattle, 15.4% in
under the age of two (Behravesttal., 2010). goats and 9.3% in pigs and during the years fro88 16

1999, it was found that the seroprevalence foripégG
3.1.2. Campylobacter Spp was 29% in human population (Sotiradti al., 2003). It

In a recent study, it was found tt@ampylobacter op. seems that the parasitosis is still endemic in €&ree
was the most frequent bacterial cause of diarmdaiman In a recent study, stool samples from 232 healthy
patients during hospitalization in Great Britairafiet al., owned dogs from Serres were examined and it wasdifou
2012), while it is one of the four most frequenusas of  that the overall prevalence of parasitism was 264th
infectious enteritis in German patients (Epple &mitz, T. canis present in 12.8% of the casé&iardia spp. in

2011). Children of age 0-35 months are more likelype 4.3%, T. leonina in 0.7%, D. caninum in 0.3%
infected byCampylobacter spp. if they live in a household  (Papazahariadogt al., 2007).
with a dog (Tenkate and Stafford, 2001). In another study in northern Greece, seroprevalence
: for 1IgG and IgM specific td. gondii was 1.25 and 1.1%
3.1.3 Rotavirus in 1984 respectively, 1.05 and 0.93% in 1994, (B8
Rotaviruses are considered the most common cause0.8% in 2004, while the intrauterine infections aer
of infectious diarrhea in young kids worldwide, estimated at 90-200 cases (Digaal., 2005). Another
especially in those of age 6-12 months (Yang amjFa study demonstrated that 11.1% of the 486 sera of
2011) and the ownership of a pet seems to be arhjdren examined were positive to 1gG antibodies
important risk factor (Bellido-Blascet al., 2007). againstT. gondii (Frydaset al., 2000). Furthermore, a
3.1.4. Toxoplasma Gondii reseqrch which took place si_multaneously in 5 pedia
hospitals, showed that rotavirus was the main cafise
Ocular toxoplasmosis is very common worldwide and gastroenteritis in 166 of 393 children with
it affects people in developing countries (Peteteal.,  gastroenteritis, i.e., 42.3% of non-hospitalized! an
2012). In a study in Brazil, it was found that 88theers ~ 47.8% of hospitalized patients, while 78.6% of the
were infected withT. gondii and their children had cases occured during winter and spring months
symptoms of the eyes (nystagmus, strabismus aiméiret (Koukou et al., 2010), as it is presented ifable 3.
choroiditis) (Soarest al., 2012). Finally, a study in Crete, which lasted from 1998 t
2010 included 33.032 stool samples which were tieste
and demonstrated that the 2912 samples were positiv
Echinococcosis is an important parasitic zoonosisto enteropathogenic bacteria, wigh enterica (42.3%)
found frequently at rural regions (Macphersenal., and Campylobacter spp. (33.6%) to be the most
2003). In Europe, hunting, pet ownership and fagmin frequently detected (Marakt al., 2011).

3.1.5. Echinococcus Granulosus'E. multilocularis
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5. PREVENTIVE MEASURES 6. CONCLUSION

Simple procedures and practices may prevent the The most susceptible groups to enteropathogens are
transmission of pathogens from feces via the avater ~ usually children (due to insufficient hygiene habit
(fecal-oral route): geofagia) and the elderly, due to inadequate immune

reactions. Also, pregnant women and

« Regular deworming of young and pregnant anima|simmurjoc_ompromisgd indiyiduals are at higher risknth
which may excrete a great number of parasites andg’ther individuals. Finally, it is more common foeqple

other enteropathogens (Juckett, 1997) who are professionally involved with dogs or cats
«  Washing hands carefully after playing with pets including veterinarians to become infected with ramiic
(Macpherson, 2005) enteropathogens and this is summarizedTable 2.

Changing habits is expected to contribute to the
companion animals or visiting public places reduction of zoonotic trgn_smissi_on of enteropatimsge

* Veterinarians should inform the owners about the (Maqpherson, 200.5).' This is an important challefege
risks of pet ownership and help them to avoid public health specialists, but results may be reddfter

tic t L Schant d Glick long periods of time consuming efforts.
zoonotic transmission (Schantz an Ickman, Presently, owners treat pets as family members and
1983). Moreover, they should take the same

. : s ) o animals are free to wander in their households.
precautions when handling animals since it is well therefore, veterinarians should inform people atibat
known that they are also at great risk as well asyjsks and suggest preventive measures especiaiheyf
breeders, groomers, veterinary nurses to becomeye parents or population at risk. Finally, sutaeite is
infected  with  zoonotic  enteropathogens crycial to estimate the risk of infection and sisjgese-

e Supervision of children during playing with

(Robertson and Thompson, 2002) specific preventive measures.
» Programs should be implemented to reduce stray
animals’ numbers: A major reservoir of 7. ACKNOWLEDGEMENT
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