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Enteric protozoan infections
in kittens affected
by intestinal disorders:
a cross sectional survey
in the Umbria region

Intestinal disorders are a quite frequent occurrence in domestic cats younger
than 1 year of age. Aim of the present study was to conduct a cross-sec-
tional survey on the prevalence of enteric protozoan infections among cats
clinically affected by intestinal disorders and to give a description of the clin-
ical patterns.
The study involved 92 kittens, less than 12 months old, belonging to cat shel-
ters (n. 37) and private households (n. 55) and showing alterations of the
macroscopic characteristics of the stools. Each animal was subjected to clin-
ical examination and data collection. Individual faecal samples were collected
during the visits. Each sample was examined by means of a flotation-cen-
trifugation technique, processed for the copro-antigenic identification of Gi-
ardia duodenalis and Cryptosporidium spp. and tested for the detection of
Tritrichomonas foetus by molecular tools.
The results of the present survey showed that enteric protozoan parasitism
is a condition frequently associated with intestinal disorders in cats under
1 year of age. Overall, 21.74% of the animals tested positive for at least one
protozoan species. In the infected animals, the following parasites were iden-
tified: G. duodenalis (14.13%), Cystoisospora spp. (10.87%) and T. foetus
(2.17%). Having an age less than 4 months and living in a shelter resulted
prognostic for protozoan infections. Otherwise, clinical signs were not in-
dicative, with the exception of haematochezia and steatorrhoea, for, re-
spectively, Cystoisospora spp. and G. duodenalis infections. Given the lim-
ited number of T. foetus infections detected, further studies are necessary
to confirm any consideration concerning this pathogen.
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INTRODUCTION
Intestinal tract disorders associated with infectious
agents of  viral, bacterial and protozoal origin are a fre-
quent finding in cats under one year of  age. The factors
that may favour the spread/persistence of  the faecal-

oral transmission cycle of  infectious diarrhoic agents in
these subjects are in fact many; among them: the im-
maturity of  the immune system, the incomplete devel-
opment of  the intestinal microbiota, overcrowding,
promiscuity, poor hygiene and sanitary conditions (e.g.,
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colonies/shelters/breeding farms), and stress-inducing
conditions including changes in habitat and diet.1,2,3

The most common intestinal protozoan agents that are
the cause of  intestinal disorders in young cats include:
Giardia duodenalis, Tritrichomonas foetus, Cystoisospora (pre-
viously Isospora) spp. and Cryptosporidium spp.
Giardia duodenalis (Sarcomastigophora, Diplomonadida)
is a poly-flagellated protozoan, parasite of  humans and
of  domestic and wild animals, which localises in the
proximal small intestine where it adheres to the apical
summit of  enterocytes, thereby affecting their absorption
capacity.4 The transmission of  G. duodenalis is ensured
by the faecal dissemination of  infectious cysts that can
survive for months in the external environment. The
prevalence of  Giardia infection in cats is quite variable;
the morbidity is maximal in subjects under one year of
age,5 while it is mostly asymptomatic in adult animals.6,7

Symptomatology, when present, is characterised by the
presence of  mucous diarrhoea which tends to become
chronic, while systemic clinical signs are rare.

Tritrichomonas foetus (Sarcomastigophora, Trichomona-
dida) is a protozoan parasite usually associated with re-
productive disorders of  the bovine species8 and only
in more recent times has it been counted among the
parasitic agents capable of  causing large bowel disor-
ders in the domestic cat.9,10 As for G. duodenalis, the cy-
cle of  the parasite does not include the presence of  re-
sistant cystic forms; however, the existence of  pseu-
do-cystic forms that can justify the high resistance of
the parasite in the external environment has been hy-
pothesised.11,12 Most infected subjects develop chron-
ic or intermittent diarrhoea of  the large bowel that can
persist for up to 24 months;13 a small proportion of
animals may remain asymptomatic while still shedding
the parasite.14 A significant number of  case reports in-
dicates the presence of  T. foetus in co-infections with
other more commonly found enteric protozoa, among
which G. dudoenalis;15,16,17 in such cases symptoms ap-
pear to be more severe.18

Cystoisopora felis and C. rivolta (Apicomplexa, Eucocci-
dida) are protozoan agents responsible for feline coc-
cidiosis, a disease with a cosmopolitan distribution. In-
fection occurs through ingestion of  sporulated oocysts
present in the environment but also through predation
of small paratenic hosts.19 Parasites exhibit an elective
tropism for the jejunum-ileal tract (occasionally also for
the coecal tract in the case of  C. felis)20,21 and through
their asexual reproduction cycle (schizogonie) they can

cause the progressive destruction of  the intestinal ep-
ithelium. The clinical signs are almost exclusively ob-
served in kittens,20 in whom the highest level of  pro-
tozoan pathogens is also found;22,23 the clinical signs
are anorexia, vomiting and diarrhoea, sometimes
haemorrhagic.22,24 Subsequently, cats develop a level of
immunity such that in the adult sporadic infections are
mild and/or inapparent.
Among the Cryptosporidium genus (Apicomplexa, Eu-
coccidiida), C. felis is the cat-adapted species, although
cases of  infection caused by C. parvum and C. muris have
also been reported.25,26,27 Similarly to Cystoisospora, Cryp-
tosporidium is transmitted through the ingestion of  in-
fectious oocysts that are present in contaminated food,
water and the environment.28 Although frequently iso-
lated,23,29,30,31 in most cats Cryptosporidium infection has
a subclinical course;32 clinically overt forms, characterised
by marked abdominal tenderness and watery diar-
rhoea, are almost exclusively observed in association with
other protozoan pathogens, in particular G. duodenalis and
T. foetus,27,33,34 or in very young debilitated and/or im-
munocompromised subjects.35,36,37

With the aim of  providing support to clinicians in plan-
ning diagnostic and prevention strategies against intes-
tinal disorders in young cats, a cross-sectional survey was
conducted to estimate the burden of  protozoal parasitism
associated with enteric syndromes.

MATERIALS AND METHODS
Population sampled
The survey was conducted in the period between Au-
gust 2014 and January 2015 and involved 92 cats under
one year of  age, divided into three age groups: ≤4 months
(n. 34), 5-8 months (n. 40), 9-12 months (n. 18). The an-
imals were selected within catteries (n. 37) and Veteri-
nary Practices in the Province of  Perugia (n. 55). The
two enrolment criteria were, respectively: i) the presence
of  alterations of  the physical characteristics of  the stools
consistent with a faecal score between 4 and 7 with ref-
erence to the Purina Fecal Scoring System (Figure 1); ii)
the absence of  anti-protozoal treatments in the two weeks
prior to the sampling.
A physical examination was carried out on each subject
with collection of  signalment and clinical history data.
The clinical record reported the signs resulting from the
general examination and from the particular gastro-in-
testinal examination, including the faecal score between
4 and 7 (Fecal Scoring System Nestlé, Purina).
Individual faecal samples were collected from each an-
imal, placed in refrigerated containers (+ 4 °C) and
promptly sent to the laboratory for the execution of
specific laboratory tests for detection of, respective-
ly, G. duodenalis, T. foetus, Cystoisospora spp. and Cryp-
tosporidium spp.

Intestinal disorders are a frequent finding in
cats under 1 year of age and protozoan infections
are among the various causes.
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Laboratory tests
A small aliquot was taken from each faecal sample for
the preparation of  faecal smears examined with rapid
differential staining (Diff-Quick, Medion Diagnostics,
Düdingen, Switzerland) to search for trophozoitic
forms of  G. duodenalis and T. foetus. 
The faecal samples were then homogenised, fil-
tered and centrifuged. The sediment obtained was
then subjected to, respectively, enrichment by
flotation, a coproantigen test and the extraction
of  genomic DNA to be subjected to PCR for the
search of  T. foetus.
Faecal flotation was performed using a 33% zinc
sulfate flotation solution (ZnSO4 33%, SW=1200)38 for
the detection of  cysts/oocysts of  G. duodenalis, Cys-
toisospora spp. and Cryptosporidium spp.
The coproantigen test for G. duodenalis and Cryptosporid-
ium spp. was conducted using a Direct Immunofluores-
cence commercial kit (MERIFLUOR Crypto-Giardia,
Meridian® Bioscience, Cincinnati OH, USA), in accor-
dance with the instructions provided by the manufacturer.
The extraction of  genomic DNA was obtained from
200 µl of  faecal sediment maintained at -18 °C after

thawing and resuspension. The QIAamp Fast DNA
Stool Mini Kit (QIAGEN®, Valencia, CA) was used for
the extraction, following the modified protocol described
by Gookin et al.39 Modifications included an incubation
with proteinase K for 1 hour at 56 °C, two wash steps
with buffer AW1 and an additional centrifugation af-

ter the final wash. The concentration and purity of  the
extracted DNA were evaluated by spectrophotometric
analysis (Biophotometer, Eppendorf  AG®, Hamburg,
Germany).
The extraction products were subjected to PCR according
to the protocol described by Gookin et al.,6 modified. The
modifications included the use of  a single pair of  primers,
TFITS-F (5’-CTGCCGTTGGATCAGTTTCG-3’) and
TFITS-R (5’-GCAATGTGCATTCAAAGATCG-3’),
which amplify a fragment of  208 bp included between

Figure 1 - Nestlé Purina Fecal Scoring System.

A population of cats <12 months of age underwent a clin-
ical investigation and the collection of faeces for the de-
tection of G. duodenalis, T. foetus, Cystoisospora spp.
and Cryptosporidum spp.
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the ITS1 region and the 5.8S gene of  the T. fetus rRNA,
and the use of  an annealing temperature of  54 °C. All
PCR reactions were obtained on a final volume of  50
µl containing appropriate quantities of  genomic DNA
(50 ng min), 25 µl of  NZYTaq 2x Green Master Mix
(Nzytech®, Lisbon, Portugal), 2 µl of  each primer (10

µM) and sterile distilled H2O. The target sequence was
amplified using the following temperature protocol: ini-
tial denaturation step at 95 °C for 5’, followed by 50 am-
plification cycles at 95 °C for 30’’ (denaturation), 54 °C
for 30’’ (annealing), 72 °C for 30’’ (extension) and a fi-
nal extension phase at 72 °C for 5’. DNA from T. foe-
tus trophozoites isolated from cat faeces in the Laboratory
of  Parasitology and Parasitic Diseases of  the Veterinary
Science Department of  the University of  Messina was
included as positive control.
20 µl aliquots of  the amplification product were loaded
on 1.2% agarose gel (Agarose E, CONDA SA, Madrid,
Spain) containing 5 µl of  SafeView (SafeView™ Nucleic
Acid Stains, ABM Inc., Canadian) and were analysed by
electrophoresis using the loading buffer TBE 5X
(0.089M Tris base, 0.089M boric acid (pH 8.3), 2 mM
Na2EDTA, CONDA, SA, Madrid, Spain) and applying
a voltage of  120 V for about 45’.
The amplified products were visualised with the tran-
silluminator and the molecular weight of  the amplified
fragment was estimated by comparison with the 100
bp ladder (100 bp DNA Ladder, Microtech, Naples,
Italy) and the positive control. In addition, to confirm
the identity of  the amplicons obtained the PCR
products were sequenced using a capillary sequencer
ABI 3730XL 96 at BMR Genomics of  Padua
(http://www.bmr-genomics.it/); the sequences obtained
were compared with the sequences of  T. foetus deposited
in GenBank by BLAST analysis (Basic Local Alignment
Search Tool).40

Data processing
The prevalence for each protozoal infection and
coinfection was defined as the ratio between the
number of  cats positive for individual protozoan
pathogens over the total number of  subjects
analysed, with the related 95% confidence in-
tervals (CIs), using the Episheet spreadsheet, available
at: http://krothman.host.byet2.com/episheet.xls.
A descriptive analysis of  the distribution of  positivities
with respect to the age and origin of  the animals was also
performed.

RESULTS
The prevalence rates observed for each pathogen of  in-
terest are shown in Table 1, as well as those relating to
helminth infestations identified with the copro-micro-
scopic investigation. Of  the 92 faecal samples analysed,
21.74% (No. 20/92) were positive for at least one pro-
tozoan infection, with G. duodenalis being the most fre-
quently found pathogen (No. 13/92, 14.13%). Cystoisospora
spp. and T. foetus infections were observed respectively
in No. 10 (10.87%) and No. 2 (2.17%) subjects. Five an-
imals presented mixed infections (5.43%, 95% CI 0.8-
10.07); of  these, two subjects (2.17%) had a co-infec-
tion with G. duodenalis and T. foetus, while 3 (3.26%) were
positive for both G. duodenalis and Cystoisospora spp. To-
tal negativity was found for Cryptosporidium spp. 
The distribution of  positives compared to the age group
and origin of  the animals is reported in Table 2. In cats
coming from catteries the overall prevalence of  proto-
zoal infections was equal to 29.73%, against a percent-
age of  positives in household animals of  16.36%. In shel-
tered cats, Cystoisospora spp. was the most frequently found
parasite (18.9%), while in household cats the highest de-
gree of  positivity was observed for G. duodenalis
(14.54%). Tritrichomonas foetus was only found in house-
hold, Maine Coon cats, purchased from cat breeders in
Northern Italy.
The overall prevalence rate for protozoan infections as
well as the percentage of  positives for G. duodenalis and
Cystoisospora spp. infections were maximum in subjects
<4 months of  age and decreased progressively in the
two subsequent age groups (Table 2). Tritrichomonas foe-
tus was observed only in subjects between 5 and 8
months of  age.
Table 3 shows the distribution of  the main clinical signs
and the faecal alterations detected in the course of  pro-
tozoal infections. General symptoms, variously associ-
ated one with the other, were observed in 9 patients with
giardiasis; the most frequently found symptom was weight
loss - from moderate to severe -, present in 7 subjects
(53.84%); 2 animals (15.38%) presented dehydration and
moderate sensory deprivation. Symptoms related to in-
testinal abnormalities were observed in 10 subjects; the

most frequent of  these was bowel loop distension, pres-
ent in 6 animals (46,15%), in association or not with flat-
ulence, observed in 5 subjects (38.46%).
With regards to cats with coccidiosis, 3 subjects showed
general symptoms such as anorexia, sensory deprivation,

The samples were tested for the DNA detection
of T. foetus by means of a PCR protocol.

The results show a reasonable prevalence of pro-
tozoal infections among which G. duodenalis is
the most frequently found pathogen, followed by
Cystoisopora spp. and T. foetus.
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and selected regardless of  the presence/absence of
symptoms. The prevalence of  protozoan infections
found in the study was therefore below our expecta-
tions. The existance of  sub-clinical forms, common-
ly observed in adult subjects, may perhaps justify the
finding of  similar prevalence rates, in spite of  the di-
versity of  the sample population.
The comparison between parasitic status and signalment-
history data allowed to show that the highest positivi-
ty rates for protozoan disorders are found in subjects with
enteric disorders in the early months of  life (<4
months) and coming from multi-cat environments, such
as catteries. The data confirm what has been observed
in previous studies41,42,43,44 and underline the impact that
overcrowded and/or multi-cat environments have in fos-
tering the spread and perpetuation of  the transmission
cycle of  such pathogens, as well as on the exacerbation
of  clinical symptoms.
The percentage of  positivity for G. duodenalis was of
14,13%, in line with the prevalence range reported in
trials conducted both in Europe (4.4%-37%)45 and out-
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hyperthermia; weight loss was observed in only one an-
imal; on the other hand, all of  the animals showed en-
teric symptoms, such as abdominal tenderness and bow-
el loop dilation, detected by palpation [evident in 8 (80%)
and in 6 (60%) of  subjects, respectively].
In 70% of  cases the faecal score of  animals positive to
G. duodenalis and of  animals positive to Cystoisospora spp.
was between 6 and 7; in case of  giardiasis the presence
of  mucus and steatorrhea was extremely frequent,
while in the presence of coccidian infections there was
a prevalence of  haematochezia.
In the presence of  tritrichomoniasis the only noticeable
alteration at the clinical objective examination was
weight loss in one of  two infected subjects, while dilated
bowel loops and a severe proctitis were present in both
animals. The faecal score was of  6 and mucus was al-
ways present.

DISCUSSION
The current study investigated animals with enteric dis-
orders of  an age group (<12 months) traditionally con-
sidered highly susceptible to enteric infections of  pro-
tozoan nature. The prevalence found (21.74%) is
similar to the one reported in previous studies7,8 con-
ducted in random populations of  cats of  variable age

Table 1 - Prevalence rates for each pathogen considered and co-infection rates

No. positive cases/total % (95% CI)

Total protozoan infections 20/92 21.74% (13.73%-30.17%)

Giardia duodenalis 13/92 14.13% (7.01%-21.25%)

Tritrichomonas foetus 2/92 2.17% (0.19%-4.15%)

Cystoisospora spp. 10/92 10.87% (4.5%-17.22%)

Cryptosporidium spp. 0/92 0% (0%)

Total helminth infections

Toxocara cati 12/92 13.04% (6.16%-19.93%)

Aelurostrongylus abstrusus 8/92 8.69% (2.94%-14.45%)

Table 2 - Distribution of positive cases compared to the age and origin

Age Origin

< 4 months (No. 34) 5-8 months (No. 40) 9-12 months (No. 18) Shelter (No. 37) Household (No. 55)

Overall protozoan
infections in the 12 (35.29%) 6 (15%) 2 (11.11%) 11 (29.73%) 9 (16.36%)
population sampled

Giardia duodenalis 8 (23.52%) 4 (10%) 1 (5.55%) 5 (13.51%) 8 (14.54%)

Tritrichomonas foetus — 2 (5%) — — 2 (3.63%)

Cystoisospora spp. 6 (17.64%) 3 (7.5%) 1 (5.55%) 7 (18.9%) 3 (5.45%)

T. foetus + G. duodenalis — 2 (5%) — — 2 (3.63%)

G. duodenalis +
2 (5.88%) 1 (2.5%) — 1 (2.7%) 2 (3.63%)Cystoisospora spp.

The overall prevalence rate of protozoal in-
fections (21.74%) is lower than expected.
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side of  Europe (2.4%-80%).46 With regard to Italy, with
the exception of  the study conducted by Papini et al.
(by using an ELISA copro-antigen assay the study re-
ported a prevalence of  15.8%), the more recent
studies reported lower positivity rates, regardless of
the diagnostic technique used (copro-antigen detec-
tion, biomolecular tests),15,48,49,50 with rates between
1.3% and 7.5%. Such differences may be dependent

on the type of  population sampled and on the diag-
nostic techniques used. 
G. duodenalis infection was observed with almost the same
frequency in both household and sheltered cats, in con-
trast with the data referred to protozoal infections as a
whole. Given the opportunistic nature of  Giardia, it can
be assumed that stressful events, such as habitat changes
associated with the introduction into a new household,

together with the consequent dietary changes, may
have exacerbated the symptoms in young asymp-
tomatic subjects, many of  which, although fam-
ily-owned, came from a shelter environment. 
Cystoisospora spp. was found in 10 cats out of  92
(10.87%). The prevalence is high in comparison
with the one reported in recent Italian48,49 and in-

Table 3 - Distribution of the sample population and of individual infections compared
to the clinical signs and the faecal score

Symptoms of the Giardia duodenalis Cystoisospora spp. Tritrichomonas foetus
sampled population (No. 92) (No. 13) (No. 10) (No. 2)

Hyperthermia — 1 (10%) —

Sensory deprivation 2 (15.38%) 2 (20%) —

Dehydration 2 (153.8%) — —

Weight loss 7 (53.84%) 1 (10%) 1 (50%)

Postural abnormalities — — —

Anorexia — 2 (20%) —

Polyphagia — — —

Tenesmus — — —

Vomiting 1 (7.6%) 1 (10%) —

Abdominal tenderness — 8 (80%) 1 (50%)

Dilated bowel loops 6 (46.15%) 6 (60%) 2 (100%)

Halitosis — — —

Flatulence 5 (38.46%) — —

Perianal soiling — 2 (20%) —

Perianal irritation 2 (15.38%) — 2 (100%)

Characteristics of the stools

F.S*. 4** 2 (15.38%) 1 (10%) —

F.S. 5*** 2 (15.38%) 2 (20%) —

F.S. 6**** 5 (38.46%) 3 (30%) 2 (100%)

F.S. 7***** 4 (30.76%) 4 (40%) —

Mucus 11 (84.61%) 2 (20%) 2 (100%)

Steatorrhea 10 (76.92%) — —

Haematochezia — 7 (70%) —

Melena — — —

* FS: Faecal score.
** 4: very moist, with distinct log shape; loses form when picked up.
*** 5: very moist, irregularly formed; leaves residue; loses form when picked up.
**** 6: no defined shape.
***** 7: watery.

The prevalence rates of the individual pathogens are in
line with reports in the literature. The age and origin of
the animals are important diagnostic signalment and his-
tory data.
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ternational studies51,52,53 and also in this case it was as-
cribed to the type of  population sampled. The highest
rate was observed in cats coming from catteries, in agree-
ment with what reported by other authors42,43,54,55,56.
The prevalence rate for T. foetus was of  2.17%;
this is suggestive of  a minor role of  the para-
site in enteric syndromes of  the young cat. The
diagnostic approach used in the survey has sure-
ly allowed an accurare assessment of  the sta-
tus of  infection, with no risk of  underestima-
tion; the PCR protocol used for the samples is
in fact the test with the highest sensitivity and speci-
ficity compared to both traditional faecal smear tests
and to culture39,58,60.
The prevalence rate is in line with the one found in Italy
by Mancianti et al. (2%)15 by sampling randomly a pop-
ulation of  asymptomatic animals; it is instead in dis-
agreement with the markedly higher prevalence rates re-
ported by both Holliday et al.57 and by many international
authors.16,18,58,59,60 Such difference may be attributable to
the population studied, which in our case mostly involved
crossbred instead of  purebred cats, which are apparently
more concerned by the parasite.18,58,59,61 The tendency of
the parasite to infect purebred subjects appears to be con-
firmed also by our results, as both subjects that tested
positive for T. foetus were Maine Coon cats purchased
from cat breeders in Northern Italy; the onset of  the en-
teric symptoms took place a few weeks after introduc-
tion into the new household. 

The clinical symptoms observed in the single infections
were poorly specific and often overlapping, therefore of
little diagnostic aid if  we exclude the presence of  haema-
tochezia associated with Cystoisospora spp. and the pres-

ence of  mucus and steatorrhea in the course of  giardiasis.
In addition, for T. foetus infections the signs observed
could hardly be associated with the specific causal agent,
as in both cats a G. duodenalis co-infection was present. 
In conclusion, the current survey confirms that the pres-
ence of  protozoan parasites is an event commonly as-
sociated with enteric disorders in cats under one year
of  age. It is therefore necessary for Veterinarians to:
i) collect a precise clinical and environmental history,
which is often more diagnostically useful than the ex-
isting clinical findings; ii) perform specific tests in or-
der to detect and discriminate between the different
pathogens involved, also in view of  the different ther-
apeutic protocols to which they respond; iii) set a cor-
rect diagnostic algorithm based on techniques that are
not routinely used in veterinary practices (e.g., copro-
antigen detection, PCR), without which a definitive di-
agnosis is not possible.

In the presence of enteric disorders intestinal pro-
tozoa of the cat should be included in the differ-
ential diagnosis and searched for with specific di-
agnostic techniques.

KEY POINTS

• Domestic cats can host different species of protozoa responsible for intestinal disorders which
in most cases become clinically evident in younger subjects.

• The current study investigated the prevalence of protozoan infections in a population of young
cats (<1 year of age) with enteric disorders from the Umbria region.

• The overall prevalence rate of protozoan infections amounted to 21.74%, with higher rates
in the lower age group (<4 months) and in animals from shelters.

• The most commonly encountered protozoan was G. duodenalis (14.13%), followed by Cys-
toisospora spp. (10.87%) and T. foetus (2.17%).

• The prevalence of T. foetus is low when compared to that of other protozoa; however, the
clinical history confirms some trends already reported in the literature: age, breed and ori-
gin (shelter).

• In young cats, enteric protozoa should be included in the differential diagnosis of intestinal
disorders and searched for by means of specific methodologies.

Santoro imp inglese:ok  21-04-2017  16:37  Pagina 7



BIBLIOGRAFIA

1. Lappin R Enteric protozoal diseases. Veterinary Clinics of  North
America: Small Animal Practice 35(1):81-8, 2005. 

2. Elsasser TH, Klasing KC, Filipov N The metabolic consequences of
stress: targets for stress and priorities of  nutrient use. In Moberg GP
and Mench JA The biology of  animal stress, Cabi Publishing, 2000,
pp. 77-8.

3. Dubey JP Intestinal protozoa infections. Veterinary Clinics of  North
America: Small Animal Practice 23(1):37-55, 1993.

4. House SA, Richter DJ, Pham JK et al. Giardia flagellar motility is not
directly required to maintain attachment to surfaces. PLOS Pathogens:
A Peer-Reviewed Open-Access Journal doi: 10.1371/journal.ppat.
1002167, 2011.

5. Gruffydd-Jones T, Addie D, Belàk S et al. Giardiasis in cats: ABCD
guidelines on prevention and management. Journal of  Feline Medicine
and Surgery 15:650-2, 2013.

6. Sotiriadou I Pantchev N, Gassmann D et al. Molecular identification of
Giardia and Cryptosporidium from dogs and cats. Parasite 20:8, 2013.

7. Tysnes KR, Luyckx K., Cantas L et al. Treatment of  feline giardiasis
during an outbreak of  diarrhoea in a cattery: potential effects on fae-
cal Escherichia coli resistance patterns. Journal of  Feline Medicine and
Surgery pii: 1098612X15588798, 2015.

8. Michi AN, Favetto PH, Kastelic J et al. A review of  sexually transmit-
ted bovine trichomoniasis and campylobacteriosis affecting cattle re-
productive health. Theriogenology 15;85(5): 781-791, 2016.

9. Gookin, JL, Breitschwerdt EB, Levy MG et al. Diarrhoea associated
with trichomonosis in cats. Journal of  the American Veterinary Med-
ical Association 215, 1450-1454, 1999.

10. Levy MG, Gookin JL, Poore M, Birkenheuer AJ et al. Tritrichomonas foe-
tus and not Pentatrichomonas hominis is the etiologic agent of  feline tri-
chomonal diarrhea. Journal of  Parasitology 89, 99-104. 2003.

11. Mariante RM, Lopes LC, Benchimol M et al. Tritrichomonas foetus
pseudocysts adhere to vaginal epithelial cells in a contact-dependent
manner. Parasitology Research 92(4): 303-312, 2004.

12. Pereira-Neves A, Benchimol M Tritrichomonas foetus: budding from mult-
inucleated pseudocysts. Protist 160(4): 536-51, 2009.

13. Foster DM, Gookin,JL, Poore MF et al. Outcome of  cats with diar-
rhoea and Tritrichomonas foetus infection. Journal of  the American Vet-
erinary Medical Association 225, 888-892, 2004.

14. Yao C, Köster LS Tritrichomonas foetus infection, a cause of  chronic di-
arrhea in the domestic cat. Veterinary Research 46:35, 2015.

15. Mancianti F, Nardoni S, Mugnaini L et al. A. A retrospective molecu-
lar study of  select intestinal protozoa in healthy pet cats from Italy.
Journal of  Feline Medicine & Surgery 17:163-167, 2015.

16. Kingsbury DD, Marks SL, Cave NJ et al. Identification of  Tritrichomonas
foetus and Giardia spp. infections in pedigree show cats in New Zealand.
New Zealand Veterinary Journal 58(1): 6-10, 2010.

17. Bissett SA, Gowan, R, O’Brien C et al. Feline diarrhoea associated with
Tritrichomonas cf. foetus and Giardia co-infection in an Australian cattery.
Australian Veterinary Journal 86, 440-443, 2008.

18. Kuehner KA, Marks SL, Kass PH et al. Tritrichomonas foetus infection in
purebred cats in Germany: prevalence of  clinical signs and the role of
co-infection with the other parasites. Journal of  Feline Medicine and
Surgery 13(4):251-258, 2011.

19. Lindsay DS, Dubey JP, Blagburn BL Biology of  Isospora species from
humans, non human primates and domestic animals. Clinical Microbi-
ology Reviews 10:19-34, 1997.

20. Petry G, Kruedewagen E, Kampkoetter A et al. Efficacy of  emodep-
side/toltrazuril suspension (Procox® oral suspension for dogs) against
mixed experimental Isospora felis/Isospora rivolta infection in cats. Para-
sitology Research 1:529-36, 2011.

21. Shah HL, The life cycle of  Isospora felis Wenyon, 1923, a coccidium
of  the cat. Journal of  Protozoology 18(1):3-17, 1971.

22. Lappin MR, Update on the diagnosis and management of  Isospora
spp infections in dogs and cats. Topics in Companion Animal Medicine
25(3):133-5, 2010.

23. Lopez J, Abarkca K, Paredes P et al. Intestinal parasites in dogs and
cats with gastrointestinal symptoms in Santiago, Chile. Revista Medica
de Chile 134:193-200, 2006.

24. Tzannes S, Batchelor DJ, Graham PA et al. Prevalence of  Cryp-
tosporidium, Giardia and Isospora species infections in pet cats with
clinical signs of  gastrointestinal disease. Journal of  Feline Medicine
and Surgery 10(1):1-8, 2008.

25. Scorza V, Willmott A, Gunn-Moore D et al. Cryptosporidium felis in fae-
ces from cats in the UK. Veterinary Record 174(24):609, 2014.

26. Santìn M, Trout JM, Vecino JA et al. Cryptosporidium, Giardia and Ente-
rocytozoon bieneusi in cats from Bogota (Colombia) and genotyping of
isolates. Veterinary Parasitology 141(3-4):334-9, 2006.

27. Scorza V, Tangtrogsup S, Update on the diagnosis and management
of  Cryptosporidium spp infections in dogs and cats. Topics in Compan-
ion Animal Medicine 25(3):163-9, 2010.

28. Kramer l, Mancianti F, Otranto D Parassiti del cane e del gatto. In:
Taylor MA, Coop RL, Wall RL Parassitologia e malattie parassitarie
degli animali. EMSI Editore, pp. 392-3, 2010.

29. Sabshin SJ, Levy JK, Tupler T et al. Enteropathogens identified in cats en-
tering a Florida animal shelter with normal feces or diarrhea. Journal of
the American Veterinary Medical Association 241(3):331-7, 2012.

30. Fitzgerald L, Bennett M, Ng J et al. Morphological and molecular char-
acterisation of  a mixed Cryptosporidium muris/Cryptosporidium felis infec-
tion in a cat. Veterinary Parasitology 175(1-2):160-4, 2011.

31. Palmer CS, Traub RJ, Robertson ID et al. Determining the zoonotic
significance of  Giardia and Cryptosporidium in Australian dogs and cats.
Veterinary Parasitology 154(1-2):142-7, 2008.

32. Scorza AV, Lappin MR An update on three important protozoan para-
sitic infections in cats: cryptosporidiosis, giardiasis, and tritrichomoni-
asis. Available at: http://veterinarymedicine.dvm360.com/update-three-
important-protozoan-parasitic-infections-cats-cryptosporidiosis-
giardiasis-and-tritrich. Accesso al sito 30 Maggio 2015.

33. Paris JK, Wills S, Balzer HJ et al. Enteropathogen co-infection in UK
cats with diarrhoea. BMC Veterinary Research 10:13, 2014.

34. Keith CL, Radecki SV, Lappin MR Evaluation of  fenbendazole for treat-
ment of  Giardia infection in cats concurrently infected with Cryp-
tosporidium parvum American Journal of  Veterinary Research 64(8):1027-9,
2003.

35. Monticello TM, Levy MG, Bunch SE et al. Cryptosporidiosis in a fe-
line leukemia virus-positive cat. Journal of  the American Veterinary
Medical Association 191(6):705-6, 1987.

36. de Oliveira Lemos F, Almosny NP, Soares AM et al. Cryptosporidium
species screening using Kinyoun technique in domestic cats with diar-
rhea. Journal of  Feline Medicine and Surgery 14(2):113-7, 2012.

37. Bowman DD Giardia and Cryptosporidium: two conundrums. Available
at: http://www.mdvma.org/notes/fall2011/bowman6.pdf. Accesso al
sito 25 maggio 2015.

38. Dryden MW, Payne PA, Ridley R et al. Comparison of  Common Fecal
Flotation Techniques for the Recovery of  Parasite Eggs and Oocysts.
Veterinary Therapeutics 6,1 2005.

39. Gookin JL, Birkenheuer AJ, Breitschwerdt EB et al. Single-tube nested
PCR for detection of  Tritrichomonas foetus in feline feces. Journal of
Clinical Microbiology 40:4126-4130, 2002.

40. Altschul SF, Gish W, Miller W et al. Basic local alignment search tool.
Journal of  Molecular Biology 215, (3):403-10, 1990.

41. ESCCAP (European Scientific Counsel Companion Animal Parasites)
Control of  intestinal protozoa in dogs and cats. ESCCAP Guideline 06
First Edition 2011. 3-4. 

42. Gates MC, Nolan TJ Endoparasites prevalence and recurrence across
different age groups of  dogs and cats. Veterinary Parasitology 166:153-
158, 2009.

43. Barutzki D, Schaper R Results of  parasitological examinations of  fae-
cal samples from cats and dogs in Germany between 2003 and 2010.
Parasitology Research 109:45-60, 2011.

44. Barutzki D, Schaper R Age-dependant prevalence of  endoparasites in
young dogs and cats up to one year of  age. Parasitology Research
112:119-131, 2013.

45. Paoletti B, Otranto D, Weigl S et al. Prevalence and genetic characteri-
zation of  Giardia and Cryptosporidium in cats. Research in Veterinary
Science 91:397-399, 2011.

46. McGlade TR, Robertson ID, Elliot AD et al. High prevalence of  Gia-
rdia detected in cats by PCR. Veterinary Parasitology 2; 110(3-4):197-
205, 2003.

Vol 30, Issue 5, October 2016

8

Santoro imp inglese:ok  21-04-2017  16:37  Pagina 8



Vol 30, Issue 5, October 2016

9

47. Papini R, Giuliani G, Gorini G et al. Survey of  feline giardiasis by ELISA
test in Italy. Veterinary Research Communications 31(3):297-303, 2007.

48. Riggio F, Mannella R, Ariti G et al. Intestinal and lung parasites in
owned dogs and cats from Central Italy. Veterinary Parasitology
193:78-84, 2013.

49. Spada E, Proverbio D, Della Pepa A et al. Prevalence of  faecal-borne
parasites in colony stray cats in Northern Italy. Journal of  Feline Med-
icine & Surgery 15(8):672-677, 2013.

50. Bianciardi P, Papini R, Giuliani G et al. Prevalence of  Giardia anitgen
in stool samples from dogs and cats. Revue de Médecine Véterinaire
155:417-421, 2004.

51. Capàri B, Hamel D, Wisser M et al. Parasitic infections of  domestic
cats, Felis catus, in western Hungary. Veterinary Parasitology 192:33-42,
2013.

52. Nichol S, Ball SJ, Snow KR Prevalence of  intestinal parasites in domes-
tic cats from London area. Veterinary Record 109(12):252-253, 1981.

53. Michalczyk M, Sokòl R The incidence of  internal parasites in dogs and
cats as dependent on the level of  awareness among owners. Wiado-
mości Parazytologiczne 54(3): 245-247, 2008.

54. Borji H, Razmi G, Ahmadi A et al. A survey on endoparasites and ec-
toparasites of  stray cats from Mashhad (Iran) and association with risk
factors. Journal of  Parasitic Diseases 35(2):202-206, 2011.

55. Becker AC, Rohen M, Epe C et al. Prevalence of  endoparasites in stray
and forested dogs and cats in northern Germany. Parasitology Re-
search 111:849-857, 2012. 

56. Khademvatan S, Abdizadeh R, Rahim F et al. Stray cats gastrointesti-
nal parasites and its association with public health in Ahvaz city, south
western of  Iran. Jundishapur Journal of  Microbiology 7(8):11079,
2014.

57. Holliday M, Deni D, Gunn-Moore DA Tritrichomonas foetus infection in
cats with diarrhoea in a rescue colony in Italy. Journal of  Feline Med-
icine & Surgery 11:131-134, 2009.

58. Gookin JL, Stebbins ME, Hunt E et al. Prevalence of  and risks factors
for feline Tritrichomonas foetus and Giardia infection. Journal of  Clinical
Microbiology 42(6):2707-2710, 2004.

59. Burgener I, Frey C, Kook P et al. Tritrichomonas fetus: a new intestinal par-
asite in Swiss cats. Schweizer Archive für Tierheilkunde 151:383-389,
2009.

60. Tysnes K, Gjerde B, Nødtvedt A et al. A cross-sectional study of  Tritri-
chomonas foetus infection among healthy cats at shows in Norway. Acta
Veterinaria Scandinavica 53:39, 2011.

61. Bell ET, Gowan RA, Lingard AE et al. Naturally occurring Tritri-
chomonas foetus infections in Australian cats: 38 cases. Journal of  Feline
Medicine & Surgery 12:889-898, 2010.

Santoro imp inglese:ok  21-04-2017  16:38  Pagina 9



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (Europe ISO Coated FOGRA27)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 300
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName <FEFF0068007400740070003a002f002f007700770077002e0063006f006c006f0072002e006f00720067ffff>
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ITA ([Basato su 'PDF Check & Correct'] )
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks true
      /AddColorBars true
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks true
      /BleedOffset [
        8.503940
        8.503940
        8.503940
        8.503940
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([Alta risoluzione])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [822.047 595.276]
>> setpagedevice


