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ABSTRACT

Gastrointestinal parasites are common in pet animals, despite the existence of therapeutic and prophylactic measures. Protozoa and helminths are of great importance for Unique Health, mainly due to their zoonotic potential. In this study, we investigated the occurrence of the main gastrointestinal parasites in domestic dog puppies in the city of Araçatuba, São Paulo. Thus, 100 fecal samples were collected from dogs up to six months of age. The samples were processed using Willis and Faust's coproparasitological techniques and negative malachite green staining. The statistical analysis consisted of descriptive analysis. In addition, a general assessment of positivity between the techniques was carried out, in which if the animal was positive in a test it was considered positive in this criterion, due to each test being specific to a type of gastrointestinal parasite. With the results obtained it was possible to observe that animals that have age range less than or equal to six months of age had a higher occurrence for Toxocara spp. Eggs, and in some of theses animals it was possible to observe feces with normal consistency. The positivity for the parasites, by at least one of the techniques mentioned above, was: Toxocara spp. (34%); Isospora spp. (28%); Ancylostoma spp. (22%); and, Giardia spp. (8%). Thus, we concluded for the first time the occurrence of gastrointestinal parasites in domestic dog puppies less than six months of age, with detection of helminths and protozoa with zoonotic potential, being Toxocara spp. most prevalent. Finally, in our study, we diagnosed asymptomatic parasitized dogs, which may represent a risk in terms of Unique Health.
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RESUMO 

Parasitos gastrintestinais são de comum ocorrência em animais de companhia, apesar da existência de medidas terapêuticas e profiláticas. Protozoários e helmintos são de grande importância para a Saúde Única, principalmente devido a seu potencial zoonótico. Neste estudo, nós investigamos a ocorrência dos principais parasitos gastrintestinais em filhotes caninos domiciliados na cidade de Araçatuba, São Paulo. Assim, foram colhidas 100 amostras fecais de cães com até seis meses de idade. As amostras foram processadas por meio das técnicas coproparasitológicas de Willis, Faust e coloração negativa de verde malaquita. A análise estatística consistiu em descritiva, além disso, foi realizado uma avaliação geral da positividade entre as técnicas, no qual se o animal fosse positivo em um teste era considerado positivo neste critério, devido a cada teste ser especifico para um tipo de parasito gastrintestinal. Os resultados obtidos foram que animais com faixa etária menor ou igual a seis meses de idade apresentaram maior ocorrência para ovos de Toxocara spp., sendo que em alguns animais foi possível observar fezes com consistência normal. A positividade para os parasitos, por pelo menos em uma das técnicas supramencionadas, foi:  Toxocara spp. (34%); Isospora spp. (28%); Ancylostoma spp. (22%); e, Giardia spp. (8%). Sendo assim, concluímos pela primeira vez a ocorrência de parasitos gastrintestinais em filhotes caninos domiciliados menores que seis meses de idade, com detecção de helmintos e protozoários com potencial zoonótico, sendo o Toxocara spp. de maior prevalência. Por fim, em nosso estudo diagnosticamos cães parasitados assintomáticos, o que pode representar um risco em termos de Saúde Única.   

Palavras chaves: Helmintos, Protozoários, Saúde Única, Cães, Diagnóstico
INTRODUCTION
Currently, gastrointestinal parasites have aroused interest in studies involving Unique Health, because some have zoonotic potential, such as visceral Larva migrans and cutaneous larva migrans that are caused by Toxocara spp. and Ancylostoma spp., respectively (Pedrassani et al., 2008; Lima et al., 2018; Souza et al., 2019). Helminths and protozoa, eliminated in the environment by domiciled dogs, should be a matter of concern for their guardians, due to the importance that animals assume, being considered even as members of the family, contributing to the emotional, social and physical development of people, particularly children and the elderly (Silva et al., 2014; Lima et al., 2018; Ferraz et al., 2018; Heilmann et al., 2018), being extremely important for Preventive Veterinary Medicine (Silva et al., 2014; Kohansal et al., 2017; Otranto et al., 2017). 

These parasitic agents are diagnosed with moderate and high prevalence in companion animals, despite the existing therapeutic and prophylactic measures, and can manifest several clinical signs, with diarrhea being the most common in the routine of small animal medical clinic (Santos et al., 2013; Heilmann et al., 2018). Diarrhea represents one of the most frequent organic disorders in canine puppies and negatively interferes with their growth (Grellet et al., 2014; Heilmann et al., 2018). Thus, it is essential for the prevention of this enteric alteration, the execution of the laboratory diagnosis of gastrointestinal parasites (Taparo et al., 2006; Lima et al., 2015), for further treatment and the consequent adoption of environmental management practices for the control of them (Grellet et al., 2014; Barutzki, Schaper 2015).

The aim of our study was to investigate the occurrence of gastrointestinal parasites in domestic dog up to six months of age.
MATERIAL AND METHODS
Study population

The minimum sampling required for the execution of this project, at the 95% confidence level and with absolute precision of 10%, was determined as 96 samples using an infected population proportion of 50% (Lwanga and Lemeshow, 1991). Thus, we randomly collected fecal samples from 100 dogs, 60 males and 40 females, all domiciled and of mixed breed, aged less than six months. Within this age range, 20 animals were from one to two months old, 44 from three to four months old and 36 from five to six months old. The work was approved by the animal use ethics committee of the Faculty of Dentistry of Araçatuba - São Paulo, under protocol number FOA-00312-2016.
Degree of dehydration and faecal consistency
The degree of dehydration was assessed as not apparent, mild, moderate, severe and shock (Morais et al., 2002). The consistencies were defined as liquefied, pasty, semi-solid and solid, according to the categorization by Coelho et al., 2012.


Collection of fecal material

With the aid of urethral catheter (nº 6 - 8 - 10) and a syringe (10mL), the feces were collected directly from the rectal ampoule, being stored in sterilized vials, identified and placed under refrigeration with a temperature between 4º and 8ºC until the moment processing.

Subsequently, the flotation technique in saturated sodium chloride solution (Willis, 1921), the centrifuge-flotation technique in zinc sulfate (Faust et al., 1938) and the technique followed by negative malachite green staining were performed (Elliot et al., 1999). 

Statistic

The statistical analysis of results consisted of descriptive analysis. The statistical frequency of the results was presented as a percentage.

In addition to the statistical analysis mentioned above, a general assessment of positivity between the techniques was also carried out, in which if the animal was positive in a test, it was considered positive in this criterion, because each test is specific to a type of gastrointestinal parasite.
RESULTS
Regarding the positivity between the techniques, we observed the presence of 34% of dogs positive for Toxocara spp., 28% for Isospora spp., 22% for Ancylostoma spp., And eight for Giardia spp.. In 21% of the animals it was possible to detect mixed infections. We did not obtain positive results for the presence of the protozoan Cryptosporidium spp. using the malachite green negative staining technique.

Among the 100 dogs evaluated in the study, using the Willis technique, we detected 32% positive animals for Toxocara spp., 19% for Ancylostoma spp. and 16% for Isospora spp., 16% of which presented mixed infections by Ancylostoma spp., Isospora spp. and Toxocara spp. Faust's technique identified 30% of dogs with Toxocara spp., 26% animals with Isospora spp., 10% with Ancylostoma spp. and eight with Giardia spp.. We also noticed that 21% of the animals were parasitized by more than one parasite (Ancylostoma spp., Giardia spp., Isospora spp., Toxocara spp.).
The degree of dehydration was not apparent in 50 dogs and mild in 50. Regarding the consistency of fecal samples, we obtained: 43 liquefied, 7 pasty, 8 semi-solid and 42 solid. Regarding fecal consistency and the presence of gastrointestinal parasites, for liquefied, semi-solid and solid feces, we obtained a greater number of dogs positive for Toxocara spp. and Isospora spp.. In particular, it is important to note that it was possible to diagnose asymptomatic puppies (solid feces) with the presence of gastrointestinal parasites (Table 1).
As for the presence of gastrointestinal parasites, according to the age range, it can be seen that Toxocara spp. showed greater positivity in practically all categories, being that from five to six months Toxocara spp., Ancylostoma spp. and Isospora spp. had similar results (Table 2).
DISCUSSION

In our research, we present an important differential, since for the first time an epidemiological study of helminths and gastrointestinal protozoa was carried out in domestic dog puppies up to six months of age. With this exclusion criterion, we selected exclusively young dogs, with a standardization in terms of the age range variable. According to the literature, fecal samples of dogs are analyzed using coproparasitological techniques without this uniformity in the characterization of the sample subject, that is, in relation to the age of this animal population (Taparo et al., 2006, Johnson et al., 2015; Lima et al., 2015). Other studies were conducted to investigate the occurrence of gastrointestinal parasitosis, but they cannot be compared to our study, since in existing research, stray dogs and of all age ranges were examined (Zanzani et al., 2014; Barutzki, Schaper 2015; Torres-Chablé et al., 2015; Moskvina; Ermolenko 2016). 

We detected infections by Isospora spp., Giardia spp., Toxocara spp. and Ancylostoma spp. in canine puppies with varied fecal consistencies, being the latter three parasites having zoonotic potential (Uehlinger et al., 2013ª; Sevá et al., 2018; Sanchez-Thevenet et al., 2019). As described in the literature, puppies are more predisposed to releasing gastrointestinal parasites, becoming of great relevance when it comes to using a control before and after deworming, reducing transmission to immunocompromised children and adults and providing a better quality of development for these puppies (Zanzani et al., 2014; Sanchez-Thevenet et al., 2019). It is noted that large quantities of these animals had normal fecal consistencies, and this parasite can be released in apparently normal animals, without the presence of liquefied or diarrheal feces, making it important for Public Health. The presence of oocysts of Cryptosporidium spp. by the negative Mala Verde Verde staining technique It was not found. These oocysts are difficult to visualize, have small dimensions and do not contain sporocysts. (Bresciani et al., 2008).

We observed a higher positivity of Toxocara spp. (32%), which causes visceral larva migrans in humans, using the Willis technique. It is important to consider that this technique is of low value, easy to perform, essential for diagnosis and for determining the need for treatment of infected animals (Taparo et al., 2006). Therefore, veterinarians of small animal clinic should make guardians aware in order to recommend coproparasitological tests during the life of these animals, as Toxocara spp. it is prevalent in samples of dogs up to one year old (Overgaauw, Knapen, 2013). It is also worth noting the importance of recommending anthelmintics, in addition to educating your guardians about potential health risks (Macpherson 2013; Cardia et al., 2014). Therefore, the prevention of this disease is important, avoiding the elimination of worm eggs and reducing environmental contamination (Cardia et al., 2014). 

In Willis technique, it was possible to observe 19% of animals with Ancylostoma spp. This information about the occurrence becomes relevant, since hookworm, which causes cutaneous larva migrans, has a high zoonotic potential (Idika et al., 2017), being a dermatitis caused by the migration of larvae of this nematode, in the epithelial layer of human skin of children or immunocompromised individuals (Nunes et al., 2000).

By Faust's technique, there was 10% positivity for Isospora spp., Which is a parasite that especially affects newborns or youngsters, up to one year old (Rauscher et al., 2013; Reginaldo et al., 2019). Regarding the biological cycle of the protozoan Isospora spp., It is expected that when the animal shows signs of diarrhea, sexual and asexual reproduction of the coccid is occurring in the intestinal epithelium, with consequent epithelial destruction. Eventually, at the moment when fecal elimination of oocysts occurs, elimination of fecal content with apparently normal consistency can be observed and this biological characteristic of this coccid can be an obstacle to its laboratory diagnosis (Rauscher et al., 2013; Bresciani et al., 2015). 
Infections by Giardia spp., A protozoan recognized for causing intermittent diarrhea, with a fetid odor, of a pasty and watery consistency, are intensely widespread among dogs (Sommer et al., 2018), with its zoonotic characterization, it was diagnosed positivity in the fecal samples of canine pups domiciled in this study (Uehlinger et al., 2013a; Silva et al., 2014; Sommer et al., 2018). It is important to note that there were three animals that were positive for this protozoan with solid consistency of feces.

In our work, we detected mixed infections by two or three parasites, and it is essential to institute complementary medications and not only vermifugation with anthelmintic to treat diarrhea. In some cases, it is necessary to associate several techniques for the diagnosis of the occurrence of gastrointestinal parasites in fecal samples (Taparo et al., 2006; Lima et al., 2015). Therefore, we highlight the relevance of implementing these coproparasitological techniques, in order to advocate a correct treatment, as protozoa and helminths have high fertility in the environment (Barutzki, Schaper 2015).
CONCLUSION
We investigated for the first time the occurrence of gastrointestinal parasites in canine puppies domiciled less than six months of age, with detection of helminths and protozoa with zoonotic potential, being Toxocara spp. most prevalent. Finally, in our study, we diagnosed asymptomatic parasitized dogs, which may represent a risk in terms of Unique Health.
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Table 1. Number of positive domestic dogs for gastrointestinal parasites according to fecal consistency.

	Parasite
	Consistency of faecal samples

	
	Liquefied
	Pasty
	Semi-Solid
	Solid
	Total

	Toxocara spp. 
	12
	3
	5
	14
	34

	Ancylostoma spp.
	8
	1
	2
	11
	22

	Giardia spp.
	5
	0
	0
	3
	8

	Isospora spp.
	12
	0
	5
	11
	28


Table 2. Number of positive domestic dogs for gastrointestinal parasites according to the distribution (months) of the age range.

	Age range
	Gastrointestinal parasites

	
	Toxocara spp.
	Ancylostoma spp.
	Giardia spp. 
	Isospora spp.

	
	Positive
	Negative
	Positive
	Negative
	Positive
	Negative
	Positive
	Negative

	1-2 months
	9
	11
	1
	19
	2
	18
	8
	12

	3-4 months
	15
	29
	11
	33
	4
	40
	10
	34

	5-6 months
	10
	26
	10
	26
	2
	34
	10
	26

	Total
	34
	66
	22
	78
	8
	92
	28
	72
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