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RESUMEN

Estudios científicos acerca de la presencia de Cryptosporidium spp. en los gatos son escasos. En esta revisión bibliográfica se tratan los aspectos 
epidemiológicos y clínicos, así como los métodos de diagnóstico, la conducta terapéutica, y las medidas de control y prevención de la cryptosporidiosis en 
el gato doméstico, con el objetivo de establecer si se trata de una enfermedad subestimada en la rutina de laboratorio y en la clínica de pequeños animales.
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SUMMARY

Studies on the occurrence of Cryptosporidium spp. in cats are still scarce. In this literature review, we address epidemiological and clinical aspects, 
as well as diagnostic methods, therapeutic behavoiur, and control and prevention measures for this disease in cats, with the aim of investigating if 
cryptosporidiosis is an underestimated disease in the laboratory routine and in small animal medical clinics.
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INTRODUCTION

The genus Cryptosporidium is represented by obligate 
intracellular protozoa that parasitize particularly the ep-
ithelial surface of the gastrointestinal tract of their hosts 
(Fayer et al 2000, Xiao et al 2004). In 1907, this coccidian 
was first found on the gastric mucosa of a rat and was then 
named Cryptosporidium muris (from Latin, Crypto: absent, 
hidden; Sporidium: spore) for not showing sporocysts, but 
only sporozoites (Tyzzer 1907).

The first cases of cryptosporidiosis were reported for 
humans in 1976 (Meisel et al 1976, Nime et al 1976). Bird 
y Smith (1980) noted that six out of seven cryptosporid-
iosis patients were immunosuppressed, which led them to 
define this disease as opportunistic. However, in 1984, it 
was stated that this disease would particularly affect im-
munodeficient patients, becoming chronic and frequently 
fatal, even though it could also affect immunocompetent 
individuals, who would develop acute gastroenteritis 
(Navin y Juranek 1984).

Waterborne Cryptosporidium outbreaks in 1989 affected 
5,000 people in the cities of Swindon and Oxfordshire, 
United Kingdom (Richardson et al 1991) and > 403,000 
individuals in Milwaukee, United States, in 1993 (Mackenzie 
et al 1994). These facts implied that contaminated water, 
although treated, was the main form of transmission of 
this disease (Tzipori y Widmer 2008).

Only in 2004, cryptosporidiosis was included in 
the Neglected Diseases Initiative of the World Health 
Organization due to its close association with poor san-
itation and low purchasing power (Savioli et al 2006). 
Since then, a considerable amount of research on this 
disease has been carried out for several production an-
imals: sheep (Barker y Carbonell 1974), goats (Mason 
et al 1981), horses (Inácio et al 2012), buffaloes (Amer 
et al 2013). In pets, there are still few studies involving 
cats (Coelho et al 2009) but studies with dogs are worthy 
of note (Bresciani et al 2008).

Published papers about the occurrence of intestinal 
parasites are more frequently related to dogs than to feline 
hosts, probably because the canine population is larger 
than the feline population, also the faecal collection is 
easier with dogs since cats normally bury their excrement.

The aim of the present study is to show the clinical 
and epidemiological relevance of cryptosporidiosis for 



2

SILVEIRA ET AL

domestic cats, making this disease closer to the routine 
of veterinary clinicians and sanitarians by means of a 
scientific literature review addressing the following sub-
jects: taxonomy, epidemiology, clinical signs, diagnosis, 
treatment, and control and prevention.

CRYPTOSPORIDIUM

The taxonomy is not well defined, and still requiring 
improved genetic and biochemical parameters (Plutzer y 
Karanis 2009). Cryptosporidium has been classified as 
a separate group belonging to Superphylum Alveolata, 
Phylum Apicomplexa, and Class Conoidasida (Adl 
et al 2012).

Studies have revealed certain specificity of species and 
genotypes of this coccidian with its hosts (Xiao y Fayer 
2008). Currently, 30 Cryptosporidium species have been 
described, of which 20 are found in mammals, while 61 
genotypes have been determined according to the host 
and genetic analyses (Plutzer y Karanis 2009, Chalmers 
y Katzer 2013, Slapeta 2013).

Morphological analyses of oocysts or immunological 
tests are not capable of determining the species within 
Cryptosporidium genus, since oocysts are too small, show 
morphological variation or are identical among the different 
species, do not have sporocysts and usually are of difficult 
visualization. In addition, oocysts have conserved antigens, 
which do not allow differentiation between species by 
means of immunological tests (Fayer 2008).

Thus, the use of molecular tools in epidemiological 
studies has provided new perspectives on the diversity of 
Cryptosporidium spp. capable of infecting humans and 
animals (Xiao et al 2004), which has helped understand 
the zoonotic and anthroponotic role of this parasite 
(Bajer 2008).

EPIDEMIOLOGY OF CRYPTOSPORIDIOSIS IN 
CATS

The first report of cryptosporidiosis for cats was done by 
Iseki (1979), who named the species Cryptosporidium felis, 
mostly prevalent among cats. Subsequently, Cryptosporidium 
muris (Pavlasek y Ryan 2007) and Cryptosporidium 
parvum (Sargent et al 1998) were identified for this host, 
the latter showing high zoonotic potential. Infection by 
Cryptosporidium oocysts in cats occurs frequently, and 
prevalence may vary from 0 to 30% (Sargent et al 1998, 
McReynolds et al 1999, Fayer et al 2006, Huber et al 2007, 
Rambozzi et al 2007, Tzannes et al 2008, Ballweber et al 
2009, Coelho et al 2009, Gow et al 2009, Paoletti et al 
2011, Pereira et al 2011, Pereira y Ferreira 2012, Spada 
et al 2013).

Cats younger than one year had two-fold higher chance 
of becoming infected by Cryptosporidium when compared 
to cats older than one year in Turin, Italy (Rambozzi et al 
2007). In the United States, McReynolds et al (1999) 

verified that cats older than 10 years had a four-fold 
higher chance of becoming infected by this protozoan 
when compared to kittens younger than one year. The 
association between infection by Cryptosporidium sp. 
and the age of the cats has already been noted (Ballweber 
et al 2009), but logistic regression was not performed to 
verify the participation of this significant difference among 
plots; visually, the prevalence of positive samples was 
higher among cats younger than one year but there was 
no occurrence among animals older than 10 years, which 
differs from the findings of McReynolds et al (1999). This 
could be related to a still immature or impaired immune 
system. This hypothesis is reinforced by Oliveira-Lemos 
et al (2012) who detected oocyst release for 8.3% faecal 
samples, of which 80% animals were positive to feline 
immunodeficiency virus (FIV) and feline leukemia virus 
(FeLV) according to serology.

Cats raised outside the house had five-fold higher 
chance of acquiring cryptosporidiosis when compared to 
cats raised only inside the house (McReynolds et al 1999); 
however, this issue remains controversial (Rambozzi et al 
2007, Ballweber et al 2009). Such divergence could be 
justifiable since those studies were conducted at different 
times and sites. In addition, the risk factors of this infec-
tion may be multifactorial. Occurrence of clinical signs 
doubles the chance of infection by Cryptosporidium sp. 
(McReynolds et al 1999, Rambozzi et al 2007), while 
occurrence of other enteroparasites is associated with 
cryptosporidiosis in cats, tripling the risk of infection 
(Rambozzi et al 2007), since contaminated water and food 
constitute sources of infection by several gastrointestinal 
parasites. Cats fed homemade food had almost seven-fold 
higher chance of acquiring cryptosporidiosis compared to 
cats that only ingested animal food (Rambozzi et al 2007), 
confirming the importance of food in the epidemiology 
of this disease.

Dogs and cats seem to pose a minimal risk of infection 
to humans since they are more frequently infected by 
Cryptosporidium canis and C. felis, respectively, which are 
not usually found among humans who generally become 
infected by C. parvum and Cryptosporidium hominis. The 
absent or low association reported in the scientific literature 
between occurrence of cryptosporidiosis and the contact 
with a pet reinforces this hypothesis (Lucio-Forster et al 
2010). However, it has been reported an association between 
cryptosporidiosis in the elderly and their domiciled cats 
(Pereira y Ferreira 2012).

Cryptosporidium genus tends to a specie-specificity, 
and accidental infection in other hosts can occur. Humans 
are usually infected by Cryptosporidium hominis and 
Cryptosporidium parvum, but infections by Cryptosporidium 
meleagridis, C. canis, C. felis, Cryptosporidium suis, 
C. muris and Cryptosporidium andersoni have already 
been identified, as well as the genotypes deer, monkey, 
opossum, rabbit, and squirrel (Feng et al 2009, Smith y 
Nichols, 2010).
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CLINICAL SIGNS

In general, infected cats are asymptomatic (Mtambo 
et al 1991, Nash et al 1993, Fayer et al 2006). Nevertheless, 
immunosuppressed animals are more susceptible to devel-
oping clinical signs (Monticello et al 1987).

Rambozzi et al (2007) verified the association between 
infection by Cryptosporidium spp. and occurrence of di-
arrhea in cats; on the other hand, that same study showed 
association between this coccidiosis and co-infection by 
other enteroparasites such as Toxascaris leonina, Toxocara 
cati, Cystoisospora spp., Aelurostrongylus abstrusus and 
Dipylidium caninum (Rambozzi et al 2007), which makes 
it difficult to determine the basal cause of clinical signs. 
The presence of asymptomatic carriers may influence 
environmental contamination and promote active infection 
among immunosuppressed individuals.

In active infection, Cryptosporidium spp. may induce 
enterocyte microvilli atrophy and fusion, as well as local 
inflammation, reducing the absorption surface (Koudela y 
Jirí 1997). There is evidence that such interaction induces 
enterocyte apoptosis in the host (Buret et al 2003, Mele et al 
2004) and this pathogenesis leads to unbalanced nutrient 
transport (Thompson et al 2008, Vadlamudi et al 2013).

DIAGNOSIS

Diagnostic methods have been widely employed in 
microscopy. Oocysts can be visualized under a phase 
contrast microscope by following Sheather’s flotation 
method (Teixeira et al 2011) or several staining techniques, 
including: Ziehl-Neelsen modified (Henriksen y Pohlenz 
1981), kinyoun (Ma y Soave 1983) and malachite green 
(Elliot et al 1999). Even though these techniques are rel-
atively simple and low cost, none of them is capable of 
differentiating between species within Cryptosporidium 
spp. Furthermore, a good microscopist is required to detect 
the oocysts in case of low shedding (Quílez et al 1996, 
Morgan et al 1998, Clark 1999).

Several immunodiagnostic methods, such as direct 
immunofluorescence, can be used since they show high 
sensitivity (98.5-100%) and specificity (96-100%) and are 
capable of recognizing epitopes on the surface of oocysts 
of Cryptosporidium spp. (Sterling y Arrowood 1986, 
McLauchlin et al 1987, Grigoriew et al 1994, Garcia y 
Shimizu 1997).

Antigens present in oocysts may also be detected by the 
techniques ELISA and immunochromatography showing 
specificity between 98 and 100% (Garcia y Shimizu 1997, 
Johnston et al 2003), but the sensitivity of these methods 
remains controversial (Johnston et al 2003).

Several molecular techniques based on polymerase 
chain reaction (PCR) may also be employed in the diag-
nosis of this disease. These techniques allow molecular 
characterization and help study the epidemiology and the 
ecology of this disease, constituting therefore the most 

used techniques in scientific research (Thompson et al 
1998, Fayer et al 2000)

TREATMENT

There are few reports on the treatment of Cryptosporidium 
spp. for cats since the drugs available so far have reduced 
efficacy and the clinical signs, when present, are generally 
self-limiting for immunocompetent patients.

Tylosin was administered at 11 mg/kg twice a day during 
28 days orally for cats infected by Cryptosporidium spp., 
and there was a remission of clinical signs in the first week 
of treatment (Lappin et al 1997). Tylosin is a macrolide 
with effects that are also immunomodulatory (Baba et al 
1998). Since the animal had chronic diarrhea, the possi-
bility of spontaneous healing is lower and tylosin efficacy, 
in this case, seems to be the most plausible hypothesis.

Paromomycin by oral route, at 165 mg/kg twice a day 
during five days, and the drug was capable of reducing 
oocyst release to undetectable levels; however, it was not 
possible to determine if the infection was completely elim-
inated (Barr et al 1994). In case of hematochezia, this drug 
is not recommended since it can be absorbed, developing 
nephrotoxic and ototoxic action (Gookin et al 1999).

Nitazoxanide was already used in the treatment of 
co-infection between Giardia spp. and Cryptosporidium 
spp., by the oral route, at 25 mg/kg twice a day during at 
least five days (Scorza y Lappin 2007). On the other hand, 
this drug can cause vomit and gastrointestinal irritation 
(Scorza y Tangtrongsup 2010).

So far, paromomycin has been the drug of choice to treat 
cryptosporidiosis (Shahiduzzaman y Daugschies 2012).

CONTROL AND PREVENTION

Good hygiene and basic sanitation conditions are key 
aspects to reduce not only the risk of oocyst ingestion but 
also environmental contamination, because cryptosporid-
iosis has a faecal-oral transmission.

Cryptosporidium spp. is sensitive to desiccation and 
ultraviolet rays (Rochelle et al 2005). Cat faeces must 
be daily removed with the aid of gloves. Subsequently, 
cleaning of the sand box with detergent and exposure to 
sunlight are effective measures.

Resistance of C. parvum to several environmental condi-
tions was assessed. After one month of freezing, only 1.8% 
oocysts remained viable. The maximal resistance period of 
oocysts to desiccation was four hours, after which 100% 
of them were inactivated; however, they remained viable 
for more than six months while contained in the faeces. 
Flocculation with aluminum sulfate, similarly to what 
was done in water treatment stations, was not effective to 
eliminate the protozoan (Robertson et al 1992).

Filtration methods commonly used by water treatment 
stations are known to remove most oocysts contained in 
the water; however, Cryptosporidium spp. were found in 
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3.8-40% assessed water samples at a concentration of up 
to 0.5 oocysts per liter (Rose et al 1997). Thus, tap water 
supply is not indicated for humans and animals. On the 
other hand, oocysts present in small quantities of water 
can be inactivated when subjected to at least six hours of 
sunlight exposure (Méndez-Hermida et al 2007). This can 
be done before the cat has access to the water; however, 
this animal species prefers fresh water. Another form of 
inactivating oocysts is to boil the water for more than one 
minute (CDC 1999).

In addition, it is recommended that the access of ani-
mals to the streets be prevented and that only high-quality 
commercial animal food is supplied to cats; these are good 
alternatives to prevent the infection (McReynolds et al 
1999, Rambozzi et al 2007).

Oocysts are not inactivated by most of the used 
disinfectants, such as hypochlorite, peracetic acid, or-
tho-phthalaldehyde, ethyl alcohol, glutaraldehyde, phenol, 
povidone iodine, quaternary ammonium and hydrogen 
peroxide, at concentrations inferior to 6%. Cryptosporidium 
spp. is sensitive to 6-7.5% hydrogen peroxide at 20ºC for 
20 minutes. Material sterilization by means of autoclave 
and ethylene oxide is effective (Barbee et al 1999).

FINAL CONSIDERATIONS

Detection of Cryptosporidium oocysts in cat faeces 
is common, especially in kittens. Until now, treatments 
available have reduced efficacy; thus, the adopted preventive 
measures should be stricter. Preventing the access of cats 
to contaminated water, to the streets and to homemade 
food seems to be the most effective prevention form of 
this disease.

CONCLUSION

Microscopy, a simple and inexpensive technique, could 
be used in the diagnosis of cryptosporidiosis in faecal 
samples from cats in veterinary clinical medicine routine. 
Immunoassay techniques are recommended for laboratorial 
routine, monitoring in order to diagnose a large population 
scale. These actions could increase the diagnosis of this 
disease. Finally, investigations based on molecular charac-
terisation of Cryptosporidium infection in cats are needed 
to clarify the real importance of this host in public health.

REFERENCES

Adl SM, AG Simpson, CE Lane, J Lukes, D Bass, SS Bowser, MW 
Brown, F Burki, M Dunthorn, V Hampl, A Heiss, M Hoppenrath, 
E Lara, L le Gall, DH Lynn, H McManus, EA Mitchell, SE Mozley-
Stanridge, LW Parfrey, J Pawlowski, S Rueckert, RS Shadwick, CL 
Schoch, A Smirnov, FW Spiegel. 2012, The revised classification 
of eukaryotes. J Eukaryot Microbiol 59, 429-493.

Amer S, S Zidan, Y Feng, H Adamu, N Li, L Xiao. 2013. Identity and 
public health potential of Cryptosporidium spp. in water buffalo 
calves in Egypt. Vet Parasitol 191, 123-127.

Baba T, N Yamashita, H Kodama, M Mukamoto, M Asada, K Nakamoto, 
Y Nose, ED McGruder. 1998. Effect of tylosin tartrate (tylan soluble) 
on cellular immune responses in chickens. Poult Sci 77, 1306-1311.

Bajer A. 2008. Cryptosporidium and Giardia spp. infections in humans, 
animals and the environment in Poland. Parasitol Res 104, 1-17.

Ballweber LR, C Panuska, CL Huston, R Vasilopulos, GT Pharr, A Mackin. 
2009. Prevalence of and risk factors associated with shedding of 
Cryptosporidium felis in domestic cats of Mississippi and Alabama. 
Vet Parasitol 160, 306-310.

Barbee SL, DJ Weber, MD Sobsey, WA Rutala. 1999. Inactivation of 
Cryptosporidium parvum oocyst infectivity by disinfection and 
sterilization processes. Gastrointest Endosc 49, 605-611.

Barker IK, PL Carbonell. 1974. Cryptosporidium agni sp. n. from lambs 
and Cryptosporidium bovis sp. n. from a calf with observations on 
the oocyst. Parasitol Res 44, 289-298.

Barr SC, GF Jamrosz, WE Hornbuckle, DD Bowman, R Fayer. 1994. 
Use of paromomycin for treatment of cryptosporidiosis in a cat. J 
Am Vet Med Assoc 205, 1742-1743.

Bird RG, MD Smith. 1980. Cryptosporidiosis in man: parasite life cycle 
and fine structural pathology. J Pathol 132, 217-233.

Bresciani KDS, AFT Amarante, VMF Lima, MM Feitosa, FLF Feitosa, 
ACM Serrano, MN Ishizaki, RO Tome, CV Táparo, SHV Perri, MV 
Meireles. 2008. Infection by Cryptosporidium spp. in dogs from 
Araçatuba, SP, Brazil: comparison between diagnostic methods 
and clinical and epidemiological analysis. Vet Zootec 15, 466-468.

Buret AG, AC Chin, KG Scott. 2003. Infection of human and bovine 
epithelial cells with Cryptosporidium andersoni induces apoptosis 
and disrupts tight junctional ZO-1: effects of epidermal growth 
factor. Int J Parasitol 33, 1363-1371.

CDC, Centers for Disease Control and Prevention. 1999. USPHS/IDSA 
guidelines for the prevention of opportunistic infections in persons 
infected with human immunodeficiency virus. MMWR nº48, Pp 1-59.

Chalmers RM, F Katzer. 2013. Looking for Cryptosporidium: the 
application of advances in detection and diagnosis. Trends in 
Parasitology 29, 237-251.

Clark DP. 1999. New insights into human cryptosporidiosis. Clin 
Microbiol Rev 12, 554-563.

Coelho WMD, AFT Amarante, RVG Soutello, MV Meireles, KDS 
Bresciani. 2009. Ocorrência de parasitos gastrintestinais em amostras 
fecais de felinos no município de Andradina, São Paulo. Rev Bras 
Parasitol Vet 18, 46-49.

Elliot A, UM Morgan, RC Thompson. 1999. Improved staining method 
for detecting Cryptosporidium oocysts in stools using malachite 
green. J Gen Appl Microbiol 45, 39-42.

Fayer R, U Morgan, SJ Upton. 2000. Epidemiology of Cryptosporidium: 
transmission, detection and identification. Int J Parasitol 30, 
1305-1322.

Fayer R, M Santín, JM Trout, JP Dubey. 2006. Detection of Cryptosporidium 
felis and Giardia duodenalis Assemblage F in a cat colony. Vet 
Parasitol 140, 44-53.

Fayer R. 2008. Biology. In: Fayer R, Xiao L (eds). Cryptosporidium and 
Cryptosporidiosis. 2nd ed. CRC Press and IWA Publishing, Boca 
Raton, USA, Pp 1-42.

Feng Y, N Li, L Duan, L Xiao. 2009. Cryptosporidium genotype and 
subtype distribution in raw wastewater in Shanghai, China: evidence 
for possible unique Cryptosporidium hominis transmission. J Clin 
Microbiol 47, 153-157.

Garcia LS, RY Shimizu. 1997. Evaluation of nine immunoassay kits 
(enzyme immunoassay and direct fluorescence) for detection of 
Giardia lamblia and Cryptosporidium parvum in human fecal 
specimens. J Clin Microbiol 35, 1526-1529.

Gookin JL, JE Riviere, BC Gilger, MG Papich. 1999. Acute renal failure 
in four cats treated with paromomycin. J Am Vet Med Assoc 215, 
1821-1823.

Gow AG, DJ Gow, EJ Hall, D Langton, C Clarke, K Papasouliotis. 2009. 
Prevalence of potentially pathogenic enteric organisms in clinically 
healthy kittens in the UK. J Feline Med Surg 11, 655-662.



5

Cryptosporidium, FELINE, ZOONOSES, EPIDEMIOLOGY.

Grigoriew GA, S Walmsley, L Law, SL Chee, J Yang, J Keystone, M 
Krajden. 1994. Evaluation of the merifluor immunofluorescent 
assay for the detection of Cryptosporidium and Giardia in sodium 
acetate formalin-fixed stools. Diagn Microbiol Infect Dis 19, 89-91.

Henriksen SA, JFL Pohlenz. 1981. Staining of cryptosporidia by a 
modified Ziehl-Neelsen technique. Acta Vet Scand 22, 594-596.

Huber F, S da Silva, TC Bomfim, KR Teixeira, AR Bello. 2007. Genotypic 
characterization and phylogenetic analysis of Cryptosporidium sp. 
from domestic animals in Brazil. Vet Parasitol 150, 65-74.

Inácio SV, RLL Brito, AS Zucattto, WMD Coelho, MCC Aquino, 
AAR Aguirre, SHV Perri, MV Meireles, KDS Bresciani. 2012. 
Cryptosporidiosis in mares and foals of the northwest region of São 
Paulo State, Brazil. Rev Bras Parasitol Vet 21, 355-358.

Iseki M. 1979. Cryptosporidium felis sp. n. (Protozoa: Eimeriorina) 
from the domestic cat. Jpn J Parasitol 28, 285-307.

Johnston SP, MM Ballard, MJ Beach, L Causer, PP Wilkins. 2003. 
Evaluation of three commercial assays for detection of Giardia and 
Cryptosporidium organisms in fecal specimens. J Clin Microbiol 
41, 623-626.

Koudela B, V Jirí. 1997. Experimental cryptosporidiosis in kids. Vet 
Parasitol 71, 273-281.

Lappin MR, K Dowers, D Edsell, J Cheney. 1997. Cryptosporidiosis 
and inflammatory bowel disease in a cat. Feline Pract 25, 10-13.

Lucio-Forster A, JK Griffiths, VA Cama, L Xiao, DD Bowman. 2010. 
Minimal zoonotic risk of cryptosporidiosis from pet dogs and cats. 
Trends Parasitol 26, 174-179.

Ma P, R Soave. 1983. Three-step stool examination for cryptosporidiosis 
in 10 homosexual men with protracted watery diarrhea. J Infect 
Dis 147, 824-828.

Mackenzie WR, NJ Hoxie, ME Proctor, M Stephen-Gradus, KA Blair, 
DE Peterson, JJ Kazmierczak, DG Addiss, KR Fox, JB Rose, JP 
Davis. 1994. A massive outbreak in Milwaukee of Cryptosporidium 
infection transmitted through the public water supply. N Engl J 
Med 331, 161-167.

Mason RW, WJ Hartley, L Tilt. 1981. Intestinal cryptosporidiosis in a 
kid goat. Aust Vet J 57, 386-388.

McLauchlin J, DP Casemore, TG Harrison, PJ Gerson, D Samuel, 
AG Taylor. 1987. Identification of Cryptosporidium oocysts by 
monoclonal antibody. Lancet 1, 51.

McReynolds CA, MR Lappin, B Ungar, LM McReynolds, C Bruns, 
MM Spilker, MA Thrall, JS Reif. 1999. Regional seroprevalence of 
Cryptosporidium parvum-specific IgG of cats in the United States. 
Vet Parasitol 80, 187-195.

Meisel JL, DR Perera, C Melingro, CE Rubin. 1976. Overwhelming watery 
diarrhea associated with a Cryptosporidium in a immunosuppressed 
patient. Gastroenterology 70, 1156-1160.

Mele R, MA Gomez-Morales, F Tosini, E Pozio. 2004. Cryptosporidium 
parvum at different developmental stages modulates host cell apoptosis 
in vitro. Infect Immun 72, 6061-6067.

Méndez-Hermida F, E Ares-Mazás, KG Mcguigan, M Boyle, C Sichel, P 
Fernández-Ibáñez. 2007. Disinfection of drinking water contaminated 
with Cryptosporidium parvum oocysts under natural sunlight and 
using the photocatalyst TiO2. J Photochem Photobiol B 88, 105-111.

Monticello TM, MG Levy, SE Bunch, RA Fairly. 1987. Cryptosporidiosis 
in a feline leukaemia virus-positive cat. J Am Vet Med Assoc 191, 
705-706.

Morgan UM, L Pallant, BW Dwyer, DA Forbes, G Rich, RC Thompson. 
1998. Comparison of PCR and microscopy for detection of 
Cryptosporidium parvum in human fecal specimens: clinical trial. 
J Clin Microbiol 36, 995-998.

Mtambo MM, AS Nash, DA Blewett, HV Smith, S Wright. 1991. 
Cryptosporidium infection in cats: prevalence of infection in domestic 
and feral cats in the Glasgow area. Vet Rec 129, 502-504.

Nash AS, MMA Mtambo, HA Gibbs. 1993. Cryptosporidium infection 
in farm cats in the Glasgow area. Vet Rec 133, 576-577.

Navin TR, DD Juranek. 1984. Cryptosporidiosis: clinical, epidemiologic, 
and parasitologic review. Rev Infect Dis 6, 313-327.

Nime FA, JD Burek, DL Page, MA Holscher, JH Yardley. 1976. 
Acute enterocolitis in a human being infected with the protozoan 
Cryptosporidium. Gastroenterology 70, 592-598.

Oliveira Lemos F, NP Almosny, AM Soares, NX Alencar. 2012. 
Cryptosporidium species screening using Kinyoun technique in 
domestic cats with diarrhea. J Feline Med Surg 14, 113-117.

Paoletti B, D Otranto, S Weigl, A Giangaspero, A Cesare, D Traversa. 
2011. Prevalence and genetic characterization of Giardia and 
Cryptosporidium in cats from Italy. Res Vet Sci 91, 397-399.

Pavlasek I, U Ryan. 2007. The first finding of a natural infection of 
Cryptosporidium muris in a cat. Vet Parasitol 144, 349-352.

Pereira CRA, AP Ferreira, RJ Koifman, S Koifman. 2011. Prevalence 
of Cryptosporidium spp. in domestic companion animals of elderly 
population in Teresópolis, Río de Janeiro, Brazil. Rev Bras Geriatr 
Gerontol 14, 17-25.

Pereira CRA, AP Ferreira. 2012. Ocorrência e fatores de risco da 
criptosporidiose em felinos de companhia de idosos. Rev Bras 
Geriatr Gerontol 15, 681-691.

Plutzer J, P Karanis. 2009. Genetic polymorphism in Cryptosporidium 
species: an update. Vet Parasitol 165, 187-199.

Quílez J, C Sánchez-Acedo, A Clavel, E del Cacho, F López-Bernad. 1996. 
Comparison of an acid fast stain and a monoclonal antibody-based 
immunofluorescence reagent for the detection of Cryptosporidium 
oocysts in faecal specimens from cattle and pigs. Vet Parasitol 67, 
75-81.

Rambozzi L, A Menzano, A Mannelli, S Romano, MC Isaia. 2007. 
Prevalence of cryptosporidian infection in cats in Turin and analysis 
of risk factors. J Feline Med Surg 9, 392-396.

Richardson AJ, RA Frankenberg, AC Buck, JB Selkon, JS Colbourne, 
JW Parsons, RT Mayon-White. 1991. An outbreak of waterborne 
cryptosporidiosis in Swindon and Oxfordshire. Epidemiol Infect 
107, 485-495.

Robertson LJ, AT Campbell, HV Smith. 1992. Survival of Cryptosporidium 
parvum oocysts under various environmental pressures. Appl Environ 
Microbiol 58, 3494-3500.

Rochelle PA, SJ Upton, BA Montelone, K Woods. 2005. The response of 
Cryptosporidium parvum to UV light. Trends Parasitol 21, 81-87.

Rose JB, JT Lisle, M LeChevallie. 1997. Waterborne cryptosporidiosis: 
incidence, outbreaks, and treatment strategies. In: Fayer R (ed). 
Cryptosporidium and cryptosporidiosis. CRC Press, Boca Raton, 
USA, Pp 65-83.

Sargent KD, UM Morgan, A Elliot, RC Thompson. 1998. Morphological 
and genetic characterisation of Cryptosporidium oocysts from 
domestic cats. Vet Parasitol 77, 221-227.

Savioli L, H Smith, A Thompson. 2006. Giardia and Cryptosporidium 
join the ‘Neglected Diseases Initiative’. Trends Parasitol 22, 203-208.

Scorza AV, MR Lappin. 2007. Co-infection of Cryptosporidium and 
Giardia in naturally infected cats, in diagnosis and treatment of 
cryptosporidiosis and giardiasis in cats and dogs in the United 
States. Clinical Sciences, Colorado State University, Fort Collins, 
CO, USA.

Scorza V, S Tangtrongsup. 2010. Update on the diagnosis and management 
of Cryptosporidium spp infections in dogs and cats. Top Companion 
Anim Med 25, 163-169.

Shahiduzzaman M, A Daugschies. 2012. Therapy and prevention of 
cryptosporidiosis in animals. Vet Parasitol 188, 203-214.

Slapeta J. 2013. Cryptosporidiosis and Cryptosporidium species in animals 
and humans: a thirty colour rainbow? Int J Parasitol 43, 957-70.

Smith HV, RAB Nichols. 2010. Cryptosporidium: detection in water 
and food. Exp Parasitol 124, 61-79.

Spada E, D Proverbio, AD Pepa, G Domenichini, GB Giorgi, D Traldi, 
E Ferro. 2013. Prevalence of faecal-borne parasites in colony stray 
cats in northern Italy. J Feline Med Surg 15, 672-677.

Sterling CR, MJ Arrowood. 1986. Detection of Cryptosporidium sp. 
infections using a direct immunofluorescent assay. Pediatr Infect 
Dis 5, 139-142.



6

SILVEIRA ET AL

Teixeira WFP, WMD Coelho, RVG Soutello, FP Olveira, CG Homem, 
CM Nunves, MV Meireles. 2011. Diagnóstico de criptosporidiose 
em amostras fecais de bezerros por imunofluorescência direta e 
microscopia de contraste de fase. Cienc Rural 41, 1057-1062.

Thompson RC, CC Constantine, UM Morgan. 1998. Overview and 
significance of molecular methods: what role for molecular 
epidemiology? Parasitology 117, 161-175.

Thompson RCA, CS Palmer, R O´Handley. 2008. The public health and 
clinical significance of Giardia and Cryptosporidium in domestic 
animals. Vet J 177, 18-25.

Tyzzer EE. 1907. A sporozoan found in the peptic glands of the common 
mouse. Proc Soc Exp Biol Med 5, 12-13.

Tzannes S, DJ Batchelor, PA Graham, GL Pinchbeck, J Wastling, AJ 
German. 2008. Prevalence of Cryptosporidium, Giardia and Isospora 

species infections in pet cats with clinical signs of gastrointestinal 
disease. J Feline Med Surg 10, 1-8.

Tzipori S, W Giovani. 2008. A hundred-year retrospective on 
cryptosporidiosis. Trends Parasitol 24, 184-189.

Vadlamudi NB, MC Hitch, KA Thame, RA Dimmitt, K Harrison, 
C Huisingh, JS Maclin. 2013. Enteric infections in hospitalized 
pediatric inflammatory bowel disease patients with relapse. Internet 
J Pediatr Neonatol 16.

Xiao L, R Fayer, R Ryan, SJ Upton. 2004. Cryptosporidium taxonomy: 
recent advances and implications for public health. Clin Microbiol 
Rev 17, 72-97.

Xiao L, R Fayer. 2008. Molecular characterisation of species and 
genotypes of Cryptosporidium and Giardia and assessment of 
zoonotic transmission. Int J Parasitol 38, 1239-1255.


