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ABSTRACT

The aim of this study was to characterize the prevalence of intestinal parasite infections in multi-cat shelters
and to evaluate facility and the management-related risk factors. The study included adult-cats housed for
long periods under two different multi-cat environments: rescue shelters where both dogs and cats were
housed and shelters with only cats (cat shelters). A total of 423 fecal samples were collected from 11 rescue
shelters and five cat shelters, and examined by coprological examination using a centrifugation-flotation
technique with zinc-sulfate solution (p=1.18). The overall prevalence of intestinal parasites was 57% (242/423
fecal samples). The following parasites were detected in the study: Giardia spp. (116/423; 27%), Toxocara
cati (71/423; 16.7%), Cystoisospora spp. (67/423; 16%), hookworms (36/423;8.4%), Taenidae (33/423; 7.8%),
metastrongilids (20/423; 5%), Toxascaris leonina (10/423; 2.4%), Dypilidium caninum (4/423; 1%), Capillaria
spp./ Eucoleus aerophilus (2/423; 0.5%) and Spirometra sp. (1/423;0.2%). T. cati and Cystoisospora spp. were the
most prevalent parasites in rescue shelters, whereas prevalence of Giardia spp. was similar in both populations
studied. Rescue shelters showed higher prevalence of intestinal parasites than cat shelters (P < 0.05). The
facilities and management were similar in both shelter types, and therefore it is hypothesized that the vicinity
to dogs in rescue shelters constitutes a stressful factor for cats, potentially predisposing them to a higher
prevalence of intestinal parasites.
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INTRODUCTION

Animal shelters harboring multi-cat population include res-
cue shelters, in which free roaming or stray dogs and cats are
kept, and cat shelters which house only cats. High population
density in such shelters is likely to increase direct and indirect
contact and subsequent animal stress (1). The continuous in-
troduction of new (often juvenile) animals into such shelters,
high population turnover and presence of newly introduced
cats with long-term residents might favor frequent expo-
sure to parasites and environmental contamination, result-
ing in higher risk infectation (2). Therefore, protozoal and

helminthic intestinal parasites are among the main feline
enteropathogens of such cats, and such infections are more
prevalent in shelter cats than in owned-cats (3). Financial
constraints and untrained staff in such rescue organizations,
often result in inadequate hygiene and management and
inappropriate deworming protocols (2).

Previous studies of stray cats and shelter cats showed in-
testinal parasite prevalence of 23.1% to 91% (4-7) and 26.8%
to 100% (8-12), respectively, while in privately owned cats the
prevalence is much lower (10.1% to 39.6%) (13-16), likely

due to better overall health and management (7).
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Several factors may impede the parasitic infection control
and may contribute to re-infection, especially regarding the
facility (e.g., floor material) and the general management
(e.g., housing conditions, presence of a quarantine facility,
implementation of adequate disinfection and deworming
protocols (17).

Euthanasia is forbidden by the Animal Protection Law in
Catalonia. Therefore sheltered cats await adoption or rehom-
ing. Zoonotic diseases, such as Toxocara cati infection, recently
regarded by the public and health authorities as a zoonosis
(18), is a major concern. Toxocariasis might induce visceral
and ocular larva migrans in humans accidentally ingesting
embryonated infective eggs (19,20). Additionally, the risk of
zoonotic transmission of Giardia spp. from cats to humans
must be considered as well, because cats may be carriers of
zoonotic assemblages (A and B) (7).

The aim of this study was to determine the prevalence of
intestinal parasite infection in adult cats, housed long-term in
multi-cat shelters, and to evaluate facility and management-
associated risk factors for such infections in two different
multi-cat shelters: rescue shelters where both dogs and cats
are housed and cat shelters which held only cats.

MATERIAL AND METHODS

'This study was conducted in several multi-cat shelters in
Catalonia, Spain, from November 2012 to April 2015.

The inclusion criteria of the study cats included adult
age (above one year of age), long-term (>6 months) stray
and no antiparasitic treatment over the three months prior
to sampling.

A questionnaire of information of the cat population
(including feline immunodeficiency virus [FIV] and feline
leukemia virus [FeLV] status), the facility (including deposi-
tion tray material such as sawdust, newsprint or cat litter, and
the vicinity to dogs) and management (i.e., population size,
available quarantine, disinfection protocol, including products
used, frequency and deworming protocol, including products
used and frequency, and tick and flea control) was filled-in at
the time of sampling.

Fresh stool samples were collected from the deposition
tray, transported to the Veterinary Faculty and stored at 4°C
pending analysis. Feces were macroscopically examined to de-
tect adult stages or proglottids. Coprological examination was
done using a previously described centrifugation-flotation

technique (21). Concentration was carried out using zinc
sulphate solution 33% (specific density 1.18 g/ml) flotation.
Slides were examined at X100 and X400 magnifications us-
ing bright field microscopy.

Prevalence of infection and evaluation of eventual risk
factors were analyzed in Epi-Infov. 6.0 (CDC, Atlanta, GA,
USA) using Chi-square test. Significance was set at P < 0.05,
unless otherwise indicated.

RESULTS

The study included 16 shelters, 11 rescue shelters harbor-
ing both dogs and cats and five cat shelters, where only cats
were admitted. The study analyzed 423 fecal samples (rescue
shelters, 263; cat shelters, 160). All cats were housed in com-
munal housing in groups of five to 30 cats (n=215) and or
35 to 80 (n=208).

Prior to be admitted in the shelter, cats (n=405) were
tested by commercial ELISA screening tests, with 387 nega-
tive for both FeLV and FIV, 10 positive for FIV or/and FeLV
and the FIV/FeLV status being unknown in 8 cats.

The overall detected intestinal parasite prevalence was
57% (n=242). Infections were noted in all 16 facilities, with
prevalence ranging from 19.4% to 94%. The type and fre-
quency of enteric parasitic infection is shown in Table 1.

Rescue shelters showed higher intestinal parasite preva-
lence than cat shelters (P < 0.001). Statistical differences

Table 1: The observed occurrence of enteric parasites in rescue shelters
and cat shelters from sixteen multi-cat centers.

e Rescue shelter ~ Cat shelter All cats
(n=263) (n=160) (n=423)
Protozoa 108 (41%) 55 (34%) 163 (38.5%)
Giardia spp. 61 (23%) 55 (34%) 116 (27%)
Cystoisospora spp. 62 (23.6%) 5(3%) 67 (16%)
Tapeworms 29 (11%) 8 (5%) 37 (8.8%)
Taenidae 29 (11%) 4(2.5%) 33 (7.8%)
Dypilidium caninum %) 4(2.5%) 4 (1%)
Spirometra spp. 1(0.4%) 4] 1(0.2%)
Nematodes 89 (34%) 17 (10.6%) 196 (25%)
Toxocara cati 64 (24.3%) 7 (4.3%) 71 (16.7%)
Toxascaris leonina 10 (4%) %) 10 (2.4%)
Hookworms 29 (11%) 7 (4.3%) 36 (8.4%)
Metastrongilids 15 (6%) 5 (3%) 20 (5%)
Cren/ om0 a0
Total 171 (65%) 71 (44.4%) 242 (57%)
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were observed when comparing helminthes prevalence and
shelter, being higher in rescue shelters (P < 0.001;); whereas
no statistical differences were observed with respect to the
prevalence of protozoa (P > 0.05).

Single infection was detected in 66% of the positive
samples. Coinfection with two and greater than 2 parasites
was observed in 23.5% and in 11% of the cases, respectively.
'The most common coinfection was with Giardia spp. and
Cystoisospora spp. (n=12). Coinfection was significantly more
common in rescue shelters (P = 0.001).

'The most frequently deposition tray material used was cat
litter (n=312) followed by soil (n=51), sawdust (n=34) and
pellet (n=26). The highest intestinal parasite prevalence was
observed in samples collected in soil (76%), followed by saw-
dust (70.6%), cat litter (54%) and pellet (38.5%), and there
was a significant difference in the prevalence of infection
among the different tray materials (P = 0.017). Both Giardia
spp. and Cystoisospora spp. were the most prevalent (35.3%)
in samples collected in sawdust, while in those housed on cat
litter, Giardia spp. and T. cati were the most prevalent (35.3%
for both). Giardia spp. was the most prevalent parasite (23%)
in cats housed on pellet.

Quarantine was applied in 8 of the 16 shelters (n=206,
48.7%). There was no association between the prevalence of
parasites with presence of quarantine.

Cats were dewormed when introduced to the shelter and
later periodically treated, four times a year (43%; n=154) or
once or twice a year (57%; n=206). Deworming included
milbemycin-praziquantel combination (158 cats; 37%),
fenbendazole in (104 cats; 25%) and praziquantel-pyrantel-
febantel combination in (19 cats; 4.5%). The deworming
protocol was unavailable in 63 cats. There was no associa-
tion between the prevalence of parasitic infection and the
frequency of deworming (P > 0.05).

The cleaning and disinfection schedules were similar in
all facilities. Feces were collected and removed daily, whereas
tray material was completely replaced every two days or
more, except just one center where it was done daily. Bleach
(sodium hypochlorite) was the most commonly disinfectant
compound used (127 cats; 44.7%) followed by steam water
(94 cats; 33.1%), soap (39 cats; 13.7%) and a bleach-ammonia
combination (24 cats; 8.5%). For seven facilities (139 cats) the
disinfection data was unavailable. There was no association
between the prevalence of infection with the disinfectant

type used (P > 0.05).

Fecal consistency was scored in 288/423 samples.
85.3% of positive samples to protozoa showed a score of
5-6, presenting texture without definite shape, which left
residue when picked up, statistical differences (P = 0.02) were
observed between the prevalence of protozoa infection and
fecal consistency.

DISCUSSION

The intestinal parasite overall prevalence in multi-cat en-
vironments herein was 57%, while previous studies showed
prevalence of 7.19%, 26.6%, 33.6%, 50.9% and 100% (7-11).
In the present study, rescue shelters showed higher intestinal
parasite infection prevalence than cat shelters, although the
management and facilities were very similar in both environ-
ments, with the exception of rescue shelters which harbor
both dogs and cats, whereas cat shelters housing only cats.
We therefore suggest that, in rescue shelters the vicinity to
dogs induced visual and auditory stress for the cats, as previ-
ously reported (22).

Regarding parasites detected: Cystoisospora spp. prevalence
was significantly higher in rescue shelters than in feline shel-
ters (23.6% vs. 3%, respectively). These parasites are especially
prevalent in kittens, and prevalence decreases with age (23).
Such infection in older cats, might occur in immunocompro-
mised animals, including stressed hosts (24, 25). Our results
suggest the eventual role of stress in the prevalence of this
coccidian parasite.

Similarly, 7" cati was more prevalent in rescue shelters
than in cat shelters. In most previous studies of multi-cat
environments, 7. cati was the most frequent parasite detected,
with prevalence of 10.5% to 27.1% (7, 10, 11). However, it
should be noted that differentiating between Zoxocara spp.
based on morphometric identification by light microscope
is imperfect (26). Thus, in the rescue shelters it is impossible
to determine the proportion of detected Toxocara spp. eggs
that had originated from nearby dogs through environmental
contamination and procedures and that proportion of true in-
fection in cats. It has been reported that some cats repeatedly
shed 7 canis eggs in their feces after having been transferred
to cages that had served for dogs (27). Nevertheless, both 7
canis and T cati are important zoonoses (19).

Giardia spp., was the most common intestinal parasite
detected in both multi-cat shelters in this study. Presence
of Giardia sp. is common in dogs, and to a lesser extent, in
cats (28). It has been suggested that its prevalence is often
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underestimated due to the low sensitivity of conventional de-
tection methods, and because it may be present subclinically,
and cysts are excreted intermittently. Giardia sp. infection is
infrequently associated with clinical disease in dogs and cats
(29), however, cases of clinical giardiasis in cats are often
reported in multi-cat environments, where overcrowding may
cause stress and exacerbate the clinical presentation (30).

Reports of the risk of infection that originates in dogs and
cats for humans are conflicting (31-34). Dogs and cats may
carry Giardia assemblages A and B, and therefore may act as
infection sources to humans. A previous study of sheltered
cats showed that 8/18 cats that were positive for Giardia spp.
were infected with assemblages A (2 cats) and B (6 cats),
although assemblages C and D (3 cats), mostly of canid
origin, were also detected. In that study, genotype F was the
most prevalent (7 cats). Nevertheless, inter-species Giardia
spp. transmission between dogs and cats living in the same
area or habitat is considered minimal (35).

Hookworm eggs were detected in 8.4%, and this was the
second most prevalent nematode infection, while the preva-
lence in cats in previous studies was lower (1.1% to 4.9%)
(9,11,12). Conversely, in another study from a Brazilian cat
shelter, hookworms were markedly prevalent (96.1%) (10).

Tapeworms compatible with Dypilidium caninum were
found in 8.8% of the stool samples in the present study.
Egg-capsules were detected in samples from two cat shelters
(1.5%). The present prevalence is similar to previous findings
in cats (0.2% - 5%) (6,7,11,13,16, 36). It is mainly transmit-
ted by ingestion of Ctenocephalides fleas containing the larval
stage. Data on ticks and fleas control was not reported for any
of these cat shelters. Spirometra spp. eggs were found in fecal
samples from one rescue shelter (0.2%), where raw fish was
included in the cats’ diet. Previous findings of this infection
in cats in New York and Italy showed prevalence of 0.4% and
1.12%, respectively (11, 16).

In this study, the prevalence of lungworms was 8.8%,
and mostly (8%) metastrongilidae (Aelurostrongylus sp. or
Troglostrongylus sp.) while 1% of the samples were positive
for the trichuroid Eucoleus spp. (syn Capillaria spp.). Studies
conducted in shelters in Germany and New York reported
that 4. abstrusus was the main detected lungworm as well
(1% and 6.2%, respectively) (11,12). As in these two previous
studies, in the present one the centrifugation-flotation tech-
nique was used, which allows detection of larvae; however,
the Baerman sedimentation technique is more sensitive for

detecting this parasite (12), and therefore, our results may be
an underestimation of its true prevalence. The prevalence of
Eucoleus spp. (syn Capillaria spp.) infection in cats is similar
to previous findings in colony stray cats from Italy (1.4%) (6).

The rate of coinfection detected in the present study
(34%) was similar to previous findings (27%) (12). Mixed
infections are more common in cases of protozoal infec-
tions (Giardia spp. and Cystoisospora spp.) (37). The most
frequent nematode coinfection presently was of hookworms
and Toxocara spp., which is consistent with a previous study
(10). Rescue shelter cats are thought to be more prone to
harbor several parasites concurrently compared to cat shelter
ones, as the vicinity to dogs may constitute a continuous
stressful factor (22). Little is known about the consequences
of harboring coinfections, but it has been suggested that
the presence of several parasites concurrently induces some
adverse synergistic effects concerning clinical signs (38, 39).

As in the present study, a previous study did not find
a significant correlation between fecal consistency and in-
testinal parasite infection in multi-cat environments (10).
Most positive samples were solid, consistent and of normal-
shape. Asymptomatic cats, infected with intestinal parasites
may play an important role as the main infection source for
other cats. Nevertheless, diarrheic samples were reported
to be more likely to be positive for both Giardia spp. and
Cystoisospora spp. (7).

Deposition tray material might play an important role
in maintaining some parasites (17). In that sense, a higher
prevalence were detected in shelters using soil in the deposi-
tion tray, maybe because cats sometimes bury their feces in
soil, which promotes a suitable environment where parasites
develop to their infective stage, while protecting the para-
site from desiccation, which constitutes one of the harmful
mechanisms for parasites survival (40).

Regarding the facility management, this study showed
no significant association between presence of quarantine
in the facility and parasite prevalence. Quarantine is most
important for controlling infectious diseases in such facilities
(22). Quarantine was not applied in all shelters, and in those
in which a quarantine was used, rigorous quarantine proto-
cols were not adopted. There was no association of parasite
prevalence with deworming frequency, in agreement with
a previous study showing that dogs that were dewormed 1
to 4 times annually showed similar parasite prevalence to
untreated animals (41).
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Bleach (sodium hypochlorite) and steam water were the
most common disinfectants used in the shelters studied.
Sodium hypochlorite is cheap, readily-available, and has
been shown to be ovicidal in vitro against Toxocara spp. and
Trichuris spp. (42,43). Conversely, other studies showed that
Toxocara spp. eggs exposed to bleach did develop to the infec-
tive larvae despite being damaged (44). Steam treatment also
provides an effective method for killing pathogens, and is
probably less toxic for animals than chemical disinfectants
(45). Quaternary ammonium compounds (as a single disin-
fectant or combined with other ones) has been shown to be
effective at inactivating Giardia cysts (46). Although several
disinfecting strategies exist, there is no uniformly efficacious
and recommended protocol against parasitic infections in
shelters (47).

In conclusion, the most prevalent intestinal parasites
observed in multi-cat shelters have zoonotic potential. Mixed
dog-cat rescue shelters showed higher prevalence of intestinal
parasites than cat shelters. Because the facilities and their
management factors were very similar for both the mixed
rescue shelters and the cat shelters, the vicinity of dogs may
constitute a stressful factor for cats, which play a possible role
in the observed higher prevalence of intestinal parasites in
the former shelters. Further studies are warranted to clarify
the role of stress in the prevalence of intestinal parasites in
cats in multi-cat environments.

CONFLICT OF INTEREST STATEMENT

The authors declare no conflicts of interest regarding the content
of this paper.

REFFERENCES

1. Sabshin, S.J., Levy, J., Tupler, T., Tucker, S.J., Greiner, E.C. and
Leutenegger, C.M.: Enteropathogens identified in cats entering
a Florida animal shelter with normal feces or diarrhea. JAVMA.
241:331-337,2012

2. Pesavento, P. A. and Murphy, B. G.: Common and emerging dis-
eases in the animal shelter. Vet. Pathol. 51:478-491, 2013.

3. Schurer, J.M., McKenzie, C., Dowling, PM., Bouchard, E. and
Jenkins, E.J.: Parasite control in Canadian companion animal
shelters and a cost-comparison of anthelmintics. Can. Vet. J.
56:964-970, 2015.

4. Duarte, A., Castro. I, Pereira da Fonseca, I. M., Almeida, V., Ma-
deira de Carvalho, L. M., Meireles, J., Fazendeiro, M. 1., Tavares,
L.and Vaz, Y.: Survey of infectious and parasitic diseases in stray
cats at the Lisbon metropolitan area, Portugal. J. Fel. Med. Surg.
12:441-446, 2010.

5. Borji, H., Razmi, G., Ahmadi, A., Karami, H., Yaghfoor, S. and
Abedi, V.: A survey on endoparasites and ectoparasites of stray cats
from Mashhad (Iran) and association with risk factors. . Parasit.
Dis. 35:202-206, 2011.

6. Khalafalla, R. E.: A survey study on gastrointestinal parasites of
stray cats in northern region of Nile Delta, Egypt. PLoS One.
6:3-6,2011.

7. Spada, E., Proverbio, D., Pepa, A. D., Domenichini, G., De Giorgi,
G.B., Traldi, G. and Ferro, E.: Prevalence of faecal-borne parasites
in colony stray cats in northern Italy. J. Fel. Med. Surg. 15:672,
2013.

8. Jofte, D., Van Niekerk, D., Gagné, F., Gilleard, J., Kutz, S. and
Lobingier, R.: The prevalence of intestinal parasites in dogs and
cats in Calgary, Alberta. Can. Vet. J. 52:1323-1328, 2011.

9. Bisset, S. A., Stone, M. L., Malik, R., Norris, J. N., O'Brien, C.,
Mansfield, C. S., Nicholls, J. M., Griffin, A. and Gookin, J. L.:
Observed occurrence of Tritrichomonas foetus and other enteric
parasites in Australian cattery and shelter cats? ]. Fel. Med. Surg.
11:803-807, 2009

10. Coelho, W. M. D., Amarante, F. T., Soutello, R. V. G., Meireles, M.
V. and Bresciani, K. D. S.: Occurrence of gastrointestinal parasites
in fecal samples of cats in Andradina City, Sao Paulo. Rev. Bras.
Parasitol. Vet. 18:46-49, 2009.

11. Lucio-Foster, A. and Bowman, D. D.: Prevalence of fecal-borne
parasites detected by centrifugation flotation in feline samples from
two shelters in upstate New York. J. Fel. Med. Surg. 13:300,2010.

12. Becker, A. C., Rohen, M., Epe, C. and Schnieder, T.: Prevalence
of endoparasites in stray and fostered dogs and cats in northern
Germany. Parasitol. Res. 111:849-857, 2012.

13. Mircean, V., Titilincu, A. and Vasile, C.: Prevalence of endopara-
sites in houschold cat (Fe/is catus) populations from Transylva-
nia (Romania) and association with risk factors. Vet. Parasitol.
171:163-166, 2010.

14. Ttoh, N., Ikegami, H., Takagi, M., Ito, Y., Kanai, K., Chikazawa,
S., Hori, Y., Hoshi, F. and Higuchi, S.: Prevalence of intestinal
parasites in private-household cats in Japan. J. Fel. Med. Surg.
14:436, 2012.

15. Capiri, B., Hamel, D., Visser, M., Winter, R., Pfister, K. and
Rehbein, S.: Parasitic infections of domestic cats, Felis catus, in
western Hungary. Vet. Parasitol. 192:33-42, 2013.

16. Zanzani, S. A., Gazzonis, A. L., Scarpa, P., Berrilli, F. and Man-
fredi, M. T.: Intestinal parasites of owned dogs and cats from
metropolitan and micropolitan areas: Prevalence, zoonotic risks,
and pet owner awareness in northern Italy. BioMed. Res. Int. doi:
10.1155,2014.

17. Ortufio, A. and Castella, ].: Intestinal parasites in shelter dogs and
risk factors associated with the facility and its management. Isr. J.
Vet. Med. 66:103-107,2011.

18. Fisher, M.: Toxocara cati: an underestimated zoonotic agent. Trends
Parasitol. 19:167-170, 2003.

19. Lee, A., Schantz, P. M., Kazacos, K. R., Montgomery, S. P. and
Bowman, D. D.: Epidemiologic and zoonotic aspects of ascarid
infections in dogs and cats. Trends Parasitol. 26:155-161, 2010.

20. Overgaaw, P. A. M. and Knapen, F.: Veterinary and public aspects
of Toxocara spp. Vet. Parasitol. 193:398-403, 2013.

21. Zajac, A. M. and Johnson, J.: Evaluation of the importance of

Blasco, X.

September Book.indb 20

Israel Journal of Veterinary Medicine @ Vol. 72 (3) ¢ September 2017

29/08/2017 13:49:12



Research Articles

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

centrifugation as a component of zinc sulfate fecal flotation exami-
nations. J. Am. Anim. Hosp. Assoc. 38:221-224, 2002.

Msstl, K., Egbernik, H., Addie, D., Frymus, T., Boucraut-Baralon,
C., Truyen, U, Hartmann, K., Lutz, H., Gruffydd-Jones, T., Rad-
ford, A.D., Lloret, A., Pennisi, M.G., Hosie, M.J., Marsilio, F.,
Thiry, E., Beldk, S. and Horzinek, M.: Prevention of infectious
diseases in cat shelters. ABCD guidelines. J. Fel. Med. Surg.
15:546-554,2013.

Gow, A.C., Gow, DJ., Hall, E J., Langton, D., Clarke, C. and
Papasouliotis, K.: Prevalence of potentially pathogenic enteric
organisms in clinically healthy kittens in the UK. J. Fel. Med.
Surg. 11:655-662,2009.

Tzannes, S., Batchelor, D.J., Graham, P.A., Pinchbeck, G.L., Was-
tling, J. and German, A.J.: Prevalence of Cryptosporidium, Giardia
and Isospora species infections in pet cats with clinical signs of
gastrointestinal disease. ]. Fel. Med. Surg. 10:1-8, 2008.

Petry, G., Kruedewagen, E., Kampkoetter, A. and Krieger, K.:
Efficacy of Empodepside/Toltrazuril suspension (Procox® Oral
suspension for dogs) against mixed experimental Isospora felis/
Lsospora rivolta infection in cats. Parasitol. Res. 109:529-836, 2011.
Macpherson, C.N.L.: The epidemiology and public health im-
portance of toxocariasis: A zoonosis of global importance. Int. J.
Parasitol. 43:999-1008, 2013.

Fahrion, A.S., Schnyder, M., Wichert, B. and Deplazes, P.: Toxocara
eggs shed by dogs and cats and their molecular and morphometric
species-specific identifiation: Is the finding of 7 casi eggs shed by
dogs of epidemiological relevance?. Vet. Parasitol. 177:186-189,
2011.

Bouzid, M., Halai, K., Jeffreys, D. and Hunter, PR.: The preva-
lence of Giardia infection in dogs and cats, a systematic review
and meta-analysis of prevalence studies from stool samples. Vet.
Parasitol. 207:181-202, 2015.

Thompson, R.C.A.: The zoonotic significance and molecular epide-
miology of Giardia and giardiasis. Vet. Parasitol. 126:15-35,2004.
Mircean, V., Gyorke, A., Jarca, A. and Cozman, V.: Prevalence of
Giardia species in stool samples by ELISA in household cats from
Romania and sik factors. J. Fel. Med. Surg. 13:479-482, 2011.
Bowman, D.D. and Lucio-Foster, A.: Cryptosporidiosis and giar-
diasis in dogs and cats: Veterinary and public health importance.
Exper. Parasitol. 124:121-127, 2010.

Caccio, S.M. and Ryan, U.: Molecular epidemiology of giardiasis.
Mol. Biochem. Parasitol. 160: 75-80, 2008.

Ballweber, L.R., Xiao, L., Bowman, D.D., Kahn, G. and Cama,
V.A.: Giardiasis in dogs and cats: update on epidemiology and
public health significance. Trends Parasitol. 26:180-189, 2010.
Inpankaew, T., Schir, F., Odermatt, P., Dalsgaard, A., Chimnoi,
W,, Khieu, V., Muth, S. and Traub, R.J.: Low risk of transmis-
sion of zoonotic Giardia duodenalis from dogs to humans in rural
Cambodia. Parasitol. Vectors. 7: 414-416,2014.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

40.

47.

Xu,H.,Jin, Y., Wu, W,, Li, P, Wang, L., Li, N., Feng, Y. and Xiao,
L.: Genotypes of Cryptosporidium spp., Enterocytozoon bieneusi and
Giardia duodenalis in dogs and cats in Shangai, China. Parasitol.
Vectors. 9:121-129, 2016.

Khademvatan, S., Abdizadeh, R., Rahim, F., Hashemitabar, M.,
Ghasemi, M. and Tavalla, M.: Stray cats gastrointestinal parasites
and its association with public health in Ahvaz city, south western
of Iran. Jundishapur J. Microbiol. 7:¢11079, 2014.

Pallant, L., Barutzki, D., Schaper, R. and Thompson, A.: The epi-
demiology of infections with Giardia species and genotypes in well
cared for dogs and cats in Germany. Parasit. Vectors. 8:2-15,2015.
Cox, F.E.: Concomitant infections parasites and immune re-
sponses. Parasitol. 122:523-38, 2001.

Thumbi S.M., Bronsvoort, B.M. de. C., Poole, E.J., Kiara, H.,
Toye, P., Ndila, M., Conradie, 1., Jennings, A., Handel, I.G.,
Coetzer, ].LA.W., Hanotte, O. and Woolhouse, M.E.J.: Parasite
co-infections show synergistic and antagonistic interactions on
growth performance of East African zebu cattle under one year.
Parasitol. 140:1789-1798,2013.

Stromberg, B.E.: Environmental factors influencing transmission.
Vet. Parasitol. 72:247-264, 1997.

Bajer, A., Bednarska, M. and Rodo, A.: Risk factors and control of
intestinal parasites infections in sled dogs in Poland. Vet. Parasitol.
175:343-350, 2011.

Morrondo, P., Diez-Morrondo, C., Pedreira, J., Diez-Bafios, N.,
Sanchez-Andrade, R., Paz-Silva, A. and Diez-Bafios, P.: Toxocara
canis larvae viability after disinfectant-exposition. Parasitol. Res.
99:558-561, 2006.

Kopper, J.J. and Mansfield, L.S.: Development of improved
methods for delivery of Trichuris muris to the laboratory mouse.
Parasitol. Res. 107:1103-1113, 2010.

Verocai, G.G., Tavares, P.V., Ribeiro, F. de A., Correia, T.R. and
Scott, F.B.: Effects of disinfectants on Toxocara canis embryogen-
esis and larval establishment in mice tissues. Zoon. Pub. Health
57:¢213-€216, 2010.

Wood, C.L., Tanner, B.D., Higgins, L.A., Dennis, ].S. and Luem-
pert III L.G.: Effectiveness of a steam cleaning unit for disinfec-
tion in a veterinary hospital. Am. J. Vet. Res. 75:1083-1088, 2014
Geurden, T, Vercruysse, J. and Claerebout, E.: Field testing of a
fenbendazole treatment combined with hygienic and manage-
ment measures against a natural Giardia infection in calves. Vet.
Parasitol. 142:367-371, 2006.

Addie, D.D., Boucraut-Baralon, C., Egberink, H., Frymus, T.,
Gruftyd-Jones, T., Hartmann, K., Horzinek, M.C., Hosie, M.].,
Lloret, A., Lutz, H., Marsilio, F., Pennisi, G.P., Radford, A.D.,
'Thiry, E., Truyen, U. and Méstl, K.: Disinfectant choices in vet-
erinary practices, shelters and households. ABCD guidelines on
safe and effective disinfection for feline environments. J. Fel. Med

Surg. 17:594-605, 2015.

Israel Journal of Veterinary Medicine

September Book.indb 21

Vol. 72 (3) © September 2017

Intestinal Parasites in Multi-Cat Shelters

29/08/2017 13:49:12

21



