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Abstract

Habronemosis, also known as habronemiasis or habronematidosis, is a parasitic disease of equids caused by
the larval stages of Habronematidae nematodes (Habronema muscae, Habronema microstoma, and Draschia
megastoma) that are transmitted by muscid flies. The presence of aberrant infective larvae in the cutaneous
and conjunctival tissues of these hosts results in granulomatous, exudative, and ulcerated lesions, also known
as “summer sores.” In this study, we present a retrospective analysis of habronemosis cases in horses from the
municipality of Lages, located on the Santa Catarina Plateau, a region with high altitudes and a temperate climate
that differs from regions of Brazil where such parasitosis usually occurs. The equids were examined from 2008 to
2020 at the Veterinary Hospital of Santa Catarina State University. Sixteen patients were diagnosed and treated
using macrocyclic lactones and wound cleaning. Most cases were recorded in autumn in horses (10/16, 62.5%) over
15 years of age (11/16, 68.8%), and the lesions were more frequently located in the conjunctiva (11/16, 68.8%). In
scientific dissemination media, this is the first report of habronemosis on the Santa Catarina Plateau, Brazil. This
information will contribute to the diagnosis, treatment and prevention of skin diseases in horses in this region.
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Resumo

Habronemose (sin. habronemiasis, habronematidose) € uma doenca parasitaria em equideos, causada pelos estagios
larvais dos nematoides Habronematidae (Habronema muscae, Habronema microstomae Draschia megastoma) que sao
transmitidos por moscas muscideas. A presenca de larvas infectantes aberrantes nos tecidos cutaneos e conjuntivais
desses hospedeiros resulta em lesdes granulomatosas, exsudativas e ulceradas, também conhecidas como “feridas
de verdo”. No presente estudo, apresenta-se uma analise retrospectiva de casos de habronemose em equinos do
municipio de Lages, localizado no Planalto de Santa Catarina, regido com elevadas altitudes e clima temperado, diferindo
das regies do Brasil nas quais normalmente ocorre tal parasitose. Os equinos foram examinados de 2008 a 2020 no
Hospital Veterinario da Universidade do Estado de Santa Catarina. Dezesseis pacientes foram diagnosticados e tratados
com lactonas macrociclicas e limpeza de feridas. A maioria dos casos foi registrada no outono em cavalos-(10/16,
62,5%) com mais de 15 anos de idade (11/16, 68,8%), e as lesdes localizaram-se mais frequentemente na conjuntiva
(11716, 68,8%). Em meios de divulgacdo cientifica, este é o primeiro relato de habronemose no Planalto de Santa
Catarina, Brasil. Essas informacgdes contribuirdo para o diagnostico, tratamento e prevencdo de dermatopatias em
equideos desta regido.
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Introduction

Habronemosis, also known as habronemiasis or habronematidosis, is a parasitic disease of horses and other
equids such as donkeys, mules, and zebras (Traversa et al., 2008), caused by spirurid helminths of the genus
Habronema (Habronema muscae and Habronema microstoma), and the closely related species Draschia megatoma
(Barlaam et al., 2020). These helminths are primarily transmitted by muscids, with houseflies (Musca domestica)
serving as the main vectors for H. muscae and stable flies (Stomoxys calcitrans) for H. microstoma (Schuster &
Sivakumar, 2017).

In the life cycle of these helminths, infective nematode larvae are deposited by flies around the equid nostrils
or mouth. These larvae are swallowed and reach the adult stage in the stomach, leading to gastric habronemaosis,
which is often subclinical (Pugh et al., 2014). However, when infective larvae are deposited on wounds, abraded
skin or mucous membranes, they enter the tissue and do not complete their lifecycle. When the larvae persist at
a cutaneous or mucous membrane level, they induce an intense inflammatory reaction, resulting in cutaneous or
conjunctival habronemosis, commonly referred to as “summer sores”.

Habronemosis lesions cause aesthetic damage and, depending on their extent and location, can directly interfere
with animal use in sports or work activities (Bianchi et al., 2016; Assis-Brasil et al., 2015). When the larvae are
released into the eyes or periocular tissue, infected animals may present with conjunctivitis, blepharitis, dermatitis
with photophobia and lacrimation (Gasthuys et al., 2004; Verhaar et al., 2018).

Habronemosis displays a seasonal pattern, with climatic conditions directly impacting the proliferation of vectors,
leading to the emergence of lesions during periods of heightened fly activity, typically in spring and summer seasons
(Littlewood, 1999). Lesions may spontaneously regress during cool weather in the winter months; however, some
infected equids may experience annual recurrences (Traversa et al., 2007; Pugh et al., 2014; Verhaar et al., 2018).

Multiple therapeutic approaches have been proposed for habronemosis, all of which aim to eliminate the parasite
and reduce the lesion size and associated inflammation. Treatment involves killing existing larvae with macrocyclic
lactones, with ivermectin and moxidectin being the main reported drugs used (Xiao et al., 1994; Verhaar et al., 2018;
Barlaam et al., 2020). The combined use of anthelmintics, corticosteroids and/or surgical excision have been presented
using individualized protocols according to the location and extension of the lesion (Pusterla et al., 2003; Down et al.,
2009; Pugh et al., 2014; Verhaar et al., 2018; Devi et al., 2019; Tyrnenopoulou et al., 2019; Salant et al., 2021).

Despite the worldwide distribution of habronemosis, little is known about the occurrence of cutaneous and
conjunctival forms of the disease, mainly because of diagnostic limitations (Barlaam et al., 2020). The clinical
diagnosis of summer sores can be challenging since the granulomatous lesions can easily be confused with a
range of equid skin diseases.

The detection of larvae by microscopic examination of deep scraping or histopathology confirms the diagnosis;
however, these methods have very low sensitivity, as larvae tend to be few and may be necrotic in more chronic
lesions (Gasthuys et al., 2004; Verhaar et al., 2018; Tyrnenopoulou et al., 2019; Barlaam et al., 2020); the presence
of parasite in histological examination has been reported as being present in only 44% of habronemosis cases
(Pusterla et al., 2003). A semi-nested PCR protocol has been used for detecting Habronema spp. in skin samples
with cutaneous lesions (Traversa et al., 2007; Down et al., 2009; Verhaar et al., 2018), even though a false-negative
result was reported using that assay (Salant et al., 2021).

Therefore, the aim of the study was to conduct a retrospective reporting of horses attended at the Veterinary
Hospital of Santa Catarina State University from 2008 to 2020, focusing specifically on cases of cutaneous and
conjunctival habronemosis. This information will effectively contribute to the expansion of the clinical diagnosis
of skin diseases in horses in temperate climate regions, as well as the development of new research to seek new
alternatives for preventing this parasite in the southern region of Brazil.

Materials and Methods

Study location

The study was carried out by analyzing the records of horses attended from 2008 to 2020, in the Veterinary
Hospital of Santa Catarina State University, with the specific focus on skin disease, selecting cases of cutaneous
and conjunctival habronemosis. The hospital is located in the municipality of Lages, on the Santa Catarina Plateau,
which attends to animals within the entire region.
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Evaluation of records and selection criteria

The medical records of all horses treated during that period were reviewed for skin disease, with subsequent
selection of cutaneous and/or conjunctival lesions related to habronemosis. The criteria used to select cases included
clinical suspicion, appearance of lesions compatible with cutaneous and conjunctival habronemosis, success of
specific treatment and results of histopathological examinations, if any. Information regarding age, gender, lesion
location, date of attendance, and treatment was compiled and analyzed. Data were evaluated using descriptive
analyses of the animal care records.

Results

During the survey period, a total of sixteen horses were clinically diagnosed with cutaneous and/or conjunctival
habronemosis. All animals underwent treatment with 1% ivermectin administered orally at intervals of 30 days,
totaling two to four doses, depending on lesion regression and the manufacturer's recommendations. Regarding
the lesions, cleaning was performed with 10% degerming iodine once or twice a day, depending on the severity
of the lesion, for seven days or until its total regression. One of the animals performed a histopathological
examination of the lesion, which revealed the presence of an infiltrate of eosinophils, macrophages and marked
diffuse epithelioid macrophages accompanied by nematode larvae, which are in the midst of foci of caseous
necrosis with mineralization. This type of histological lesion is compatible with habronemosis. All animals were
monitored throughout the therapy period until complete regression of the lesions was achieved. Data obtained
from the affected horses are shown in Table 1 and detailed below.

The affected horses ranged in age from 8 to 25 years or older, with the majority being over 15 years of age
(11/16, 68.75%). Horses were more frequently affected (10/16, 62.50%) than mare (6/16, 37.50%).

Of the 16 identified cases, conjunctival habronemosis was diagnosed in 10 horses (62.50%), while cutaneous
habronemosis was detected in five animals (31.25%), and one horse (6.25%) presented both forms of the disease.

Table 1. Horses diagnosed with cutaneous and/or conjunctival habronemosis at the Veterinary Hospital of the Santa Catarina
State University, in the period from 2008 to 2020. The table contains individual data regarding age, gender, location of the lesion,
season/month and year when the animals were attended, diagnosed and treated.

Animal Age Gender Lesion site Season / month Year
1 10 F Cutaneous Fall / June 2008
2 8 M Cutaneous / Conjunctival Summer / March 2012
3 NR* M Conjunctival Spring / November 2013
4 >20 F Conjunctival Fall / March 2013
5 20 M Conjunctival Fall / March 2013
6 >20 M Conjunctival Fall / May 2013
7 <20 M Cutaneous Fall / April 2014
8 >25 M Conjunctival Fall / May 2014
9 20 F Conjunctival Fall / May 2015
10 <20 F Conjunctival Summer / March NR*
11 18 M Cutaneous Fall / April NR*
12 12 M Cutaneous Fall / April 2016
13 18 M Cutaneous Fall / April 2018
14 11 M Conjunctival Fall / April 2018
15 25 F Conjunctival Summer / February 2019
16 16 F Conjunctival Summer / March 2020

*NR: not recorded.
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However, all lesions identified as being caused by habronematid larvae were located on the faces of the horses,
mostly under the medial canthus of the eyes (Figure 1).

Figure 1. Horse with cutaneous habronemosis lesions, located in the medial corner of both eyes. The figure shows the regression
of the lesions after treatment with Ivermectin. (A) First treatment; (A1) Enlarged image of the initial lesions; (B) During the
treatment; (C) Complete healing after the end of treatment.

Regarding the season and year of medical attendance and diagnosis, 11 cases (68.75%) occurred in the fall and
four cases (25.00%) occurred in summer. Only one case (6.25%) was recorded in spring.

Discussion

Despite the worldwide distribution of cutaneous and conjunctival habronemosis, significant gaps remain in our
knowledge regarding its epidemiology, and the clinical and therapeutic aspects of this parasitosis, especially in
areas with a temperate climate. In the present study, cutaneous and conjunctival habronemosis were diagnosed
based on the clinical appearance of the lesions and their regression after anthelmintic treatment with ivermectin.
The drug demonstrated to be highly effective (98-100%) in tests against gastric habronemosis (Xiao et al., 1994),
as well as in a study carried out in Brazil, ivermectin demonstrated efficacies of 92.48% and 94.85% against two
different H. muscae strains (Felippelli et al., 2015).

The determination of age prevalence in our survey was hampered by the lack of precise data in the medical
records of some horses, but it was noticed that despite a wide variation in the age of the affected animals, none
of them were less than eight years old. This fact is relevant in the current report, because the majority of owners
did not use the animals for sport or breeding purposes, but rather for the purpose of using them as animals for
transporting loads. In comparison to age, these findings are in line with those of two other reports, in which the
youngest affected horses were eight and six years old (Verhaar et al., 2018; Salant et al., 2021).

In the present study, the lesions were more common in males than in females. This result corroborates the
findings of two retrospective histopathological surveys conducted in the United States (Valentine, 2005) and Brazil
(Bianchi etal., 2016), that reported a positive correlation between male horses and the occurrence of habronemosis.
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Regarding the regions of the body most prone to summer wounds, these are the regions that are also the most
susceptible to traumatic injuries linked to various factors, such as handling, sports or animal behavior. Cutaneous
habronemosis has been reported most frequently on the limbs and medial corner of the eye (Pusterla et al.,
2003; Down et al., 2009; Devi et al., 2019; Salant et al., 2021). Likewise, in non-cutaneous habronemosis, the most
commonly diagnosed sites are the ocular conjunctiva and the urethral process of the penis (Tyrnenopoulou et al.,
2019; Gasthuys et al., 2004; Pusterla et al., 2003).

Although generally not life-threatening, habronemotic lesions can lead to aesthetic and functional damage that
may reduce the performance of equids in sports and work activities. Despite its importance, information on the
distribution and prevalence of this disease worldwide is scarce, probably because of diagnostic limitations, which
may cause an underestimation of the number of cases. Clinical diagnosis is challenging because of the similarity
of habronemosis lesions to other horse skin diseases, such as cutaneous sarcoids, squamous cell carcinoma, mast
cell tumors, and fungal and bacterial granulomas, which should be considered as differential diagnoses. Lesions of
ocular habronemosis may resemble foreign bodies, neoplasia, onchocerciasis, and/or phycomycosis/botryomycosis
(Pusterla et al., 2003; Pugh et al., 2014; Tyrnenopoulou et al., 2019).

Notably, the lesions found in the horses in this study were restricted to the face. On the Santa Catarina
Plateau, it is still common to use horses for pulling carts, and almost all horses have been used for this purpose.
The high proportion of conjunctival lesions observed may be due to the frequent use of blinders, which provide
protection to flies, favoring their longer permanence in the ocular and periocular regions to which they are
attracted by eye secretions. It is not possible to exclude the possibility that other lesions located in different
body parts may have been confused with other skin diseases, as it was only possible to define a case as related
to habronemosis, with clearly described and compatible lesions, and successful treatment using molecules
related to such diseases.

The evaluation of seasonality showed that, except for one record in spring, all cases occurred in the summer and
fall, mostly in March, April, and May (68,75%). This finding coincides with those obtained in a retrospective study
based on the histopathological diagnosis of equine skin diseases conducted in southern Brazil, which identified a
higher prevalence of cutaneous habronemosis from January to May (Assis-Brasil et al., 2015).

It is well known that habronemosis is prevalent in regions with tropical and subtropical climates because of
the higher proliferation and activity of fly vectors. Nevertheless, summer sores have been also reported in colder
climates in temperate regions of Belgium (Gasthuys et al., 2004), England (Down et al., 2009), the Netherlands
(Verhaar et al., 2018), and Greece (Tyrnenopoulou et al., 2019).

These data were compared to the current retrospective study, as the climate in the Santa Catarina Plateau,
is classified as temperate oceanic with constant humidity (Ricken et al., 2018). The region experiences periods of
very low temperatures in winter, which can harm the proliferation of vectors. Seasonality helps to reduce cases
of habronemosis in the winter and subsequent spring, as observed in this study, however it does not exclude the
presence of positive cases in the summer and fall.

Conclusion

No similar survey of cutaneous and conjunctival habronemosis was previously performed in the Santa Catarina
Plateau. In the present study, it was demonstrated specifically that in the horses treated at the Veterinary Hospital
of Santa Catarina State University, from 2008 to 2020, habronemosis occurred mostly on the face and eyes of male
horses over 15 years old during Fall and Summer. Due to the small number of cases and animals, and the limitations
of aretrospective study, itis not possible to extrapolate the conclusions (prevalence) to the entire equine population
in the region. However, this report confirms the occurrence of cutaneous and conjunctival habronemosis in the
locality, allowing clinicians to consider this disease in the differential diagnosis of dermatopathies in equids. This
study contributes for advancing the knowledge on the epidemiology of habronemosis in Brazil, and highlights
areas for further investigation.

Ethics declaration

This study was approved by the ethical committee at Universidade do Estado de Santa Catarina (UDESC), Centro
de Ciéncias Agroveterinarias (CAV).

Braz ] Vet Parasitol 2024; 33(3): e004224 5/6



Habronemosis in horses from Santa Catarina

Conflict of interest
The authors declare that they have no competing interests.

References

Assis-Brasil ND, Marcolongo-Pereira C, Stigger AL, Fiss L, Santos BL, Coelho ACB, et al. Equine dermatopathies in Southern Brazil:
a study of 710 cases. Cienc Rural 2015; 45(3): 519-524. http://doi.org/10.1590/0103-8478cr20140901.

Barlaam A, Traversa D, Papini R, Giangaspero A. Habronematidosis in equids: current status, advances, future challenges. Front
Vet Sci 2020; 7: 358. http://doi.org/10.3389/fvets.2020.00358. PMid:32719812.

Bianchi MV, Boos GS, Mello LS, Vargas TP, Sonne L, Driemeier D, et al. A retrospective evaluation of equine cutaneous lesions
diagnosed in southern Brazil. Acta Sci Vet 2016; 44: 1388.

Devi CN, Borthakur SK, Patra G, Singh NS, Tolenkhomba TC, Ravindran R, et al. Incidence of cutaneous habronemosis in Manipuri
ponies in India. Vet Parasitol Reg Stud Rep 2019; 17: 100295. http://doi.org/10.1016/j.vprsr.2019.100295. PMid:31303226.

Down SS, Hughes |, Henson FMD. Cutaneous habronemiasis in a 9-year-old Arab Gelding in the United Kingdom. Equine Vet Educ
2009; 21(1): 4-8. http://doi.org/10.2746/095777309X382631.

Felippelli G, Cruz BC, Gomes LVC, Lopes WDZ, Teixeira WFP, Maciel WG, et al. Susceptibility of helminth species from horses
against different chemical compounds in Brazil. Vet Parasitol 2015; 212(3-4): 232-238. http://doi.org/10.1016/j.vetpar.2015.07.041.
PMid:26277565.

Gasthuys FMR, Van Heerden M, Vercruysse J. Conjunctival habronemiosis in a horse in Belgium. Vet Rec 2004; 154(24): 757-758.
http://doi.org/10.1136/vr.154.24.757. PMid:15224597.

Littlewood J. Control of ectoparasites in horses. In Pract 1999; 21(8): 418-424. http://doi.org/10.1136/inpract.21.8.418.

Pugh DG, Hu XP, Blagburn B. Habronemiasis: biology, signs, and diagnosis, and treatment and prevention of the nematodes
and vector flies. J Equine Vet Sci 2014; 34(2): 241-248. http://doi.org/10.1016/j.jevs.2013.06.004.

Pusterla N, Watson JL, Wilson WD, Affolter VK, Spier SJ. Cutaneous and ocular habronemiasis in horses: 63 cases (1988-2002). /
Am Vet Med Assoc 2003; 222(7): 978-982. http://doi.org/10.2460/javma.2003.222.978. PMid:12685790.

Ricken P, Hess AF, Borsoi GA. Rela¢6es Biométricas e Ambientais no Incremento Diamétrico de Araucaria angustifolia no Planalto
Serrano Catarinense. Cienc Florest 2018; 28(4): 1592-1603. http://doi.org/10.5902/1980509835107.

Salant H, Rojas A, Yardeny D, Brenner O, Schvartz G, Baneth G, et al. Cutaneous habronemosis in horses: first molecular
characterization of Habronema muscae in Israel. Comp Immunol Microbiol Infect Dis 2021; 75: 101608. http://doi.org/10.1016/j.
€imid.2020.101608. PMid:33383475.

Schuster RK, Sivakumar S. The larval development of Habronema muscae (Nematoda: Habronematidae) affects its intermediate
host, Musca domestica (Diptera: Muscidae). Parasitol Res 2017; 116(2): 503-509. http://doi.org/10.1007/s00436-016-5312-y.
PMid:27817010.

Traversa D, lorio R, Petrizzi L, De Amicis |, Brandt S, Meana A, et al. Molecular diagnosis of equid summer sores. Vet Parasitol
2007; 150(1-2): 116-121. http://doi.org/10.1016/j.vetpar.2007.08.025. PMid:17904746.

Traversa D, Otranto D, lorio R, Carluccio A, Contri A, Paoletti B, et al. Identification of the intermediate hosts of Habronema
microstoma and Habronema muscae under field conditions. Med Vet Entomol 2008; 22(3): 283-287. http://doi.org/10.1111/j.1365-
2915.2008.00737.x. PMid:18816277.

Tyrnenopoulou P, Diakakis N, Psalla D, Traversa D, Papadopoulos E, Antonakakis M. Successful surgical management of
eosinophilic granuloma on the urethral process of a gelding associated with Habronema spp. infection. Equine Vet Educ 2019;
31(1): e1-e4. http://doi.org/10.1111/eve.12890.

Valentine BA. Equine cutaneous non-neoplastic nodular and proliferative lesions in the Pacific Northwest. Vet Dermatol 2005;
16(6): 425-428. http://doi.org/10.1111/j.1365-3164.2005.00485.x. PMid:16359312.

Verhaar N, Hermans H, van Rooij E, van Oldruitenborgh-Oosterbaan MS, Ensink J. Case series: periocular habronemiasis in five
horses in the Netherlands. Vet Rec 2018; 182(26): 746. http://doi.org/10.1136/vr.104265. PMid:29695450.

Xiao L, Herd RP, Majewski GA. Comparative efficacy of moxidectin and ivermectin against hypobiotic and encysted cyathostomes
and other equine parasites. Vet Parasitol 1994; 53(1-2): 83-90. http://doi.org/10.1016/0304-4017(94)90020-5. PMid:8091622.

Braz ] Vet Parasitol 2024; 33(3): e004224 6/6


https://doi.org/10.1590/0103-8478cr20140901
https://doi.org/10.3389/fvets.2020.00358
https://pubmed.ncbi.nlm.nih.gov/32719812
https://doi.org/10.1016/j.vprsr.2019.100295
https://pubmed.ncbi.nlm.nih.gov/31303226
https://doi.org/10.2746/095777309X382631
https://doi.org/10.1016/j.vetpar.2015.07.041
https://pubmed.ncbi.nlm.nih.gov/26277565
https://pubmed.ncbi.nlm.nih.gov/26277565
https://doi.org/10.1136/vr.154.24.757
https://pubmed.ncbi.nlm.nih.gov/15224597
https://doi.org/10.1136/inpract.21.8.418
https://doi.org/10.1016/j.jevs.2013.06.004
https://doi.org/10.2460/javma.2003.222.978
https://pubmed.ncbi.nlm.nih.gov/12685790
https://doi.org/10.5902/1980509835107
https://doi.org/10.1016/j.cimid.2020.101608
https://doi.org/10.1016/j.cimid.2020.101608
https://pubmed.ncbi.nlm.nih.gov/33383475
https://doi.org/10.1007/s00436-016-5312-y
https://pubmed.ncbi.nlm.nih.gov/27817010
https://pubmed.ncbi.nlm.nih.gov/27817010
https://doi.org/10.1016/j.vetpar.2007.08.025
https://pubmed.ncbi.nlm.nih.gov/17904746
https://doi.org/10.1111/j.1365-2915.2008.00737.x
https://doi.org/10.1111/j.1365-2915.2008.00737.x
https://pubmed.ncbi.nlm.nih.gov/18816277
https://doi.org/10.1111/eve.12890
https://doi.org/10.1111/j.1365-3164.2005.00485.x
https://pubmed.ncbi.nlm.nih.gov/16359312
https://doi.org/10.1136/vr.104265
https://pubmed.ncbi.nlm.nih.gov/29695450
https://doi.org/10.1016/0304-4017(94)90020-5
https://pubmed.ncbi.nlm.nih.gov/8091622

Veterinary Research Communications (2024) 48:3349-3354
https://doi.org/10.1007/511259-024-10462-5

®

Check for
updates

BRIEF REPORT

Occurrence of antibodies and epidemiological significance of
Toxoplasma Gondii and Neospora caninum infections in canine
populations of Laguna, State of Santa Catarina

Ana Paula Remor-Sebolt'® - Felipe Rieth de Lima'® - Larissa Américo'© - Mayckon Anténio Cardoso Padilha’

Andreas Lazaros Chryssafidis'® . Anderson Barbosa de Moura'

Received: 15 March 2024 / Accepted: 1 July 2024 / Published online: 8 July 2024
© The Author(s), under exclusive licence to Springer Nature B.V. 2024

Abstract

Toxoplasma gondii and Neospora caninum are two species of protozoa that belong to the Apicomplexa phylum and are
distributed worldwide. 7. gondii is one of the most extensively studied parasites due to its significant health implications.
In this study, an investigation on the occurrence of 7. gondii and N. caninum antibodies in dogs from a municipality on
the southern coast of Santa Catarina, Brazil, and its associated risk factors were conducted. Blood samples were collected
from 238 dogs, and a questionnaire was used to gather relevant information about the dogs, including their age, gender,
breed, housing and habits. The serum samples were then subjected to indirect fluorescent antibody test (IFAT) using a cut-
off of 1:64 and 1:50 to detect antibodies against 7 gondii and N. caninum, respectively. The study’s findings revealed that
the frequency of 7. gondii was 23.1% (55/238), and no factors associated with infection in these animals were identified.
However, the frequency of N. caninum was 4.2% (10/238), and the study identified the type of housing and environment in
which the dogs lived as the factors that were associated with the infection. Stray animals and those that lived exclusively
outdoors had a greater frequency of N. caninum. These results indicate that dogs from Laguna, Santa Catarina, Brazil, are
exposed to 7. gondii and N. caninum. As such, further studies are necessary to enhance the understanding of the nature
of these protozoan infections in the municipality.

Keywords Toxoplasmosis - Neosporosis - Dogs - IFAT

Introduction due to its zoonotic potential, causing great damage to the pub-

lic health system and animal production (Dubey et al. 2020).

Dogs are considered important hosts of several parasites,
including the protozoa Toxoplasma gondii and Neospora
caninum, with T. gondii being of special interest to one
health, (Dubey 1999; Dubey and Jones 2008). Both are dis-
tributed worldwide and can infect a wide range of animal spe-
cies (Azevedo et al. 2005). It is estimated that one-third of
the world’s human population has already been infected by
T. gondii, which is considered a major public health problem,
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N. caninum affects a range of warm-blooded animals causing
economic losses, especially cattle due to frequent abortions
and other reproductive failures (Dubey and Schares 2011).

Dogs are the definitive hosts of N. caninum, while the
intermediate host for 7. gondii. Canines can get infected by
both protozoan through horizontal (ingestion of raw tissues
or meat containing cysts; water or food contaminated with
oocysts; or contact with cat feces, for 7. gondii infection) or
vertical means. The epidemiological relevance of neosporo-
sis in dogs is highlighted in rural settings, since it is a com-
mon cause of abortion in cattle. In urban zones, dogs can be
an epidemiological indicator of the circulation of N. cani-
num and T. gondii, providing crucial information, especially
due to the intimate contact between humans and canines,
and the possibility of movement of these animals between
rural and peri urban or urban zones.
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In Brazil, recent surveys have reported that the seropreva-
lence of 7. gondii in dogs ranges from 7.95 to 67.02%, while
for N. caninum, from 1.4 to 37.01% (Ratzlaff et al. 2018; Pinto-
Ferreira et al. 2019). Concerning the State of Santa Catarina
(SC), the overall frequency of 7. gondii infection in dogs at the
Serrana region and coastal region of the State was of 22.3%
(89/400), with no significant difference between the two ana-
lyzed areas (Moura et al. 2009). Human toxoplasmosis, and the
relevance of the agent in a one health approach, in SC is high-
lighted by reports of up to 16% of pregnant women IgG posi-
tive for anti-7" gondii antibodies (Quadros et al. 2015). There
are few studies on serological frequency of N. caninum infec-
tion in dogs in SC, but one study reported that 12.3% (49/400)
of the samples were positive for antibodies against N. caninum
(Moura et al. 2011).

Thus, the objective of this study was to detect antibodies
against 7. gondii and N. caninum in dogs from the municipality
of Laguna, a coastal municipality of the state of Santa Catarina,
Brazil, and to analyze risk factors associated with infections.

Materials and methods
Study location and sample selection

The research methods received approval from the Ethics Com-
mittee on the Use of Animals (CEUA/UDESC) under protocol
number 5001130319. The study was conducted in the munici-
pality of Laguna, which is situated on the southern coast of the
State of Santa Catarina, Brazil (28°28'57"; 48°46'51") (Fig. 1).

Fig.1 Study area and sample
collection points in the munici-
pality of Laguna, SC, Brazil
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According to unpublished data from the Animal Wel-
fare Department of the municipality, the estimated canine
population of Laguna is approximately 7,000 animals. The
sample size was determined using the software Epiinfo
7.0, assuming an expected frequency of 14% (Anvari et
al. 2020), with a margin of error of 5%, and a confidence
level of 95%, with a determined sample size of 238 dogs. To
minimize potential sampling errors, a simple random design
was used, with a design effect of 1.5.

The blood samples were collected with the consent of the
dog owners from January to July 2019 in ten neighborhoods
of Laguna. All collections took place in the owner’s house,
except for animals without owners, in which cases the col-
lection took place on the streets. Samples were primarily
used to evaluate the occurrence of Dirofilaria immitis and
secondarily Toxoplasma gondii and Neospora caninum.
Only dogs aged six months or older were eligible for inclu-
sion in this study (Sebolt et al. 2022).

Three milliliters (3 mL) of blood were collected from
each dog via venipuncture of the jugular or cephalic veins,
placed in a tube without any anticoagulant and kept refriger-
ated at 4 °C until processing. The blood samples were cen-
trifuged at 1863 X g for 10 min, and the obtained serum
was used to detect immunoglobulins (IgG) against 7. gon-
dii and N. caninum using an indirect fluorescent antibody
test (IFAT). All samples were processed at the Laboratory
of Parasitology and Parasitic Diseases at the Santa Cata-
rina State University, Center for Agroveterinary Sciences
(LAPAR-UDESC-CAV).

The neighborhoods of Laguna were categorized into four
regions based on their geographical proximity: Region 1:

ST WSOV

REGION 4: Mar Grosso, Praia do Gi, Magaihies and Vila Vitora

e

@ Springer

nqr-sow AT



Veterinary Research Communications (2024) 48:3349-3354

3351

Bananal; Region 2: Cabegudas and Barbacena; Region 3:
Campo de Fora, Progresso, and Centro; and Region 4: Mar
Grosso, Praia do Gi, Magalhdes, and Vila Vitoria. During
the process of obtaining written informed consent from the
dog owners, an epidemiological questionnaire was used to
gather information regarding age (0-1, >1-5, <5-10 or
> 10 years), gender (male or female), breed (pure breed or
mixed breed), housing (shelter, house, apartment or streets)
and habits (mostly insides, outsides/insides, outsides, all of
those with owners, and wandering dog, being animals with-
out owners, who live on the streets).

Indirect immunofluorescence assay (IFAT)

The IFAT was conducted based on Camargo (1964) and
Conrad et al. (1993) to detect IgG against 7 gondii and N.
caninum. Slides adsorbed in tachyzoites from the RH and
Ncl strains of T gondii and N. caninum, respectively, were
used. The slides were prepared by the department of Para-
sitology at the State University of Londrina, at the State of
Parana, Brazil, and sent to our laboratory for use. All sam-
ples were submitted to a screening process, being diluted in
PBS in a 1:64 and 1:50 ratio for 7. gondii and N. caninum,
respectively. Positive samples for 7. gondii were then seri-
ally diluted in PBS in multiples of four, from 1:64 to 1:4096,
and N. caninum in multiples of two, from 1:50 to 1:1600. If
a sample was positive for the maximum stipulated dilution,
further dilutions were realized until a negative result was
found. The cutoff dilution for 7. gondii was 1:64 (Silva et al.
2002), and for N. caninum, it was 1:50 (Silva et al. 2007).

The IFAT consisted on the addition of 12uL of the diluted
serum to each well based on the described serial dilution and
incubation for 40 min at 37 °C in a humid incubator. The slides
were then washed three times with PBS, 10 min per wash, dis-
carding the PBS after each washing, and put to dry in a humid
incubator for approximately 10 min. Subsequently, 12puL of
canine conjugated (1:3000 dilution) was added to each well.
The slides were incubated and afterwards another round of the
described washing and drying protocol took place. Thereafter,
buffered glycerin was added atop the slide, as well as a cover-
slip. The slides were examined using an epifluorescence micro-
scope (Axiolab, Carl Zeiss Microscopy, Germany).

Statistical analysis

The obtained data were analyzed using the software RStu-
dio (2022.12.0 Build 353). The strength of the association
between factors was determined by odds ratio (OR) analy-
sis, with significance determined when the 95% confidence
interval did not include 1. The associations between groups
were assessed using both the chi-square test (¥2) and Fish-
er’s exact test, with the significance level set at p <0.05.

Results

Of the 238 dogs analyzed, 55 (23.1%) tested positive for
antibodies against 7. gondii, with antibody titers ranging
from 64 to 16,384 (Table 1). While the breed did not dem-
onstrate a significant association, most of the positive dogs
were mixed breeds (Table 2). The highest number of posi-
tives was observed in animals that lived in a house, streets
or shelters and had access to outside arecas (Table 2). These
animals had the habit of staying both inside and outside the
residence or exclusively in the outdoor area. Although cer-
tain variables and its groups had a higher number of positive
animals, no statistical significance between the risk factors
and seropositivity was identified.

The frequency of N. caninum infection was 4.2% (10/238),
with antibody titers ranging from 50 to 400. No significant asso-
ciations were found regarding age, gender, or breed (p>0.05).
However, there was an association between the animals’ hous-
ing and their living environment (p <0.05), with a greater fre-
quency of infection in stray dogs or dogs that exclusively lived
outside the home (18.7%) (Table 3).

Of the total number of animals, 60 (25.2%) tested posi-
tive for antibodies against at least one parasite, and five
(2.1%) were coinfected with both 7. gondii and N. caninum.
Although age was not statistically correlated with seroposi-
tivity for any of the agents, a higher number of positive dogs
was identified over one year of age.

Discussion

The results demonstrated seropositivity for 7. gondii and N.
caninum in dogs at Laguna, marking the first study of these
parasites in this municipality. The frequency of 7. gondii
(23.1%) was found to be greater than N. caninum (4,2%),
which is considered a frequent finding in similar studies
(Seva et al. 2020). Similar frequencies for 7. gondii were
reported in other municipalities in the state, such as Lages

Table 1 Distribution of titers evaluated by IFAT for anti-7. Gondii and
anti-N. Caninum antibodies in 238 dogs of Laguna, Santa Catarina

Titer N° of positive dogs (%)
Toxoplasma gondii 64 16 (29.1)
256 18 (32.7)
1024 14 (25.5)
4096 509.1)
16,384 2(3.6)
Total - 55 (100)
Neospora caninum 50 5(50.0)
100 2(20.0)
200 2 (20.0)
400 1 (10.0)
Total - 10 (100)
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Table 2 Prevalence of Toxoplasma Gondii by age, gender, breed, home, habits in dogs in Laguna, Santa Catarina, Brazil

General results

Variable Group N° of animals Positives N (%) OR 1C 95% P value
Age 0-1 32 5(15.6) - - 0.680
>1-5 161 39 (24.2)
>5-10 44 11 (25.0)
>10 1 0(0.0)
Gender Male 89 25(28.1) 1.549 0.841-2.856 0.159
Female 149 30 (20.1)
Breed Pure breed 31 5(16.1) 0.604 0.220-1.656 0.323
Mixed breed 207 50 (24.2)
Housing Shelter 46 12 (26.1) - - 0.461
Apartment 13 1(7.7)
House 163 37 (22.7)
Streets 16 5(31.3)
Habits Mostly insides 21 1(4.8) - - 0.190
Outsides/Insides 65 16 (24.6)
Outsides 136 33 (24.3)
Wandering dog 16 5(31.3)
Exact Fisher’s test (0.05)
OR Odds Ratio
P value=chi-square test (32)
Table 3 Prevalence of Neospora caninum by age, gender, breed, housing, habits in dogs in Laguna, Santa Catarina, Brazil
General results
Variable Group N° of animals Positives N (%) OR IC 95% P value
Age 0-1 32 1(3.1) - - 0.417
>1-5 161 9(5.6)
>5-10 44 0(0.0)
>10 1 0(0.0)
Gender Male 89 4 (4.5) 1.122 0.308-4.088 0.862
Female 149 6 (4.0)
Breed Pure breed 31 0(0.0) 0.000 0-3.002 0.211
Mixed breed 207 10 (4.8)
Housing Shelter 46 b 1(2.2) - - 0.020
Apartment 13 ab 1(7.7)
House 163 b 5(@3.1)
Streets 16 a 3(18.8)
Habits Mostly insides 21 ab 1(4.8) - - 0.027
Outsides/Insides 65b 2(3.1)
Outsides 136 b 4(2.9)
Wandering dog 16 a 3(18.8)
Exact Fisher’s test (0.05)
OROdds Ratio

P value=chi-square test (}2)

(26%) and Balneario Camboriu (18.5%), even though the
evaluated animals in this study were all housed pets (Moura
et al. 2009). However, the frequency observed in this study
was considered intermediate when compared to other states
of the country, such as in Paraiba (22,1%) (Fernandes et al.
2018), Rio Grande do Norte (11,5%) (Dantas et al. 2013),
and Sao Paulo (38,1%) (Aguiar et al. 2012), all studies con-
ducted with a 1:64 cut-off for T gondii.

@ Springer

Brazil has high rates of 7. gondii infection in dogs, and
the varying frequency observed across regions may be
attributed to geographic, socioeconomic, and health-related
differences, as well as genetic variability of the parasite
(Fernandes et al. 2018; Dubey et al. 2020). Clinically,
canine toxoplasmosis is relevant because of its neuromus-
cular, respiratory and gastrointestinal symptoms (Dubey
1999; Dubey et al. 2020), with dogs as possible mechanical
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shedders of the agent (Rengifo-Herrera et al. 2017) and
sentinels for environmental contamination (Benitez et al.
2017). Although dogs are not a direct source of infection by
N. caninum or T. gondii for humans, they can serve as bioin-
dicators of environmental protozoa contamination, and play
a crucial role in the transmission of N. caninum as definitive
hosts, specially to livestock (Huertas-Lopez et al. 2021).

The frequency of N. caninum in this study (4,2%) was
considered low compared to other municipalities at the
State of SC, such as Lages (13%) and Balneario Camboria
(11.5%), and other states in the country, such as Rio Grande
do Sul (37,1%) (Moura et al. 2011; Ratzlaff et al. 2018).

The low frequency of detected antibodies can be justi-
fied considering that the canine populations in both studies
originated from the urban zone, as the high frequency of the
parasite is associated with residing in rural areas (Robbe et
al. 2016). Clinically, canine neosporosis is commonly respon-
sible for neurological symptoms in young animals who were
congenitally infected, while the epidemiological relevance of
infected dogs is the contact with cattle, culminating in repro-
ductive disorders (Dubey and Lindsay 1996; Dubey 2003).

Concerning the frequency of 7. gondii and N. caninum in
other countries, a similar study conducted in Mexico with shel-
tered dogs points out a frequency of antibodies in dogs against
1. gondii and N. caninum of 51,5% and 2,02%, respectively
(Dubey et al. 2007), while another study at Austria, using
sera collected from dogs at different laboratories and clinics,
obtained a frequency of 26% and 3,6%, for T gondii and N.
caninum, respectively, with 1,7% of animals being positive for
both parasites (Wanha et al. 2005). At Korea, a frequency of
12,8% and 3,6% was identified for 7. gondii and N. caninum,
respectively, in stray and household dogs (Nguyen et al. 2012).
All findings were similar to those described in this study, espe-
cially concerning N. caninum frequency.

Although age was not associated with infection, that is,
there was no statistical significance between age and sero-
positivity, a greater number of animals positive for both par-
asites was observed in dogs older than one year. This finding
suggests that age is related to increased seroprevalence and
a greater possibility of contact with sources of infection,
such as the ingestion of oocysts and tissue cysts (Moura et
al. 2011; Dubey et al. 2020).

No association was observed between gender and sero-
positivity, which is consistent with the findings of other
studies (Moura et al. 2009, 2011; Caramalac et al. 2021).

Stray dogs or dogs that lived outside the house, particu-
larly mixed breed dogs, were more likely to be seropositive,
indicating a risk factor for N. caninum infection (p <0.05).
However, the housing and habits of these animals were not
considered risk factors for 7. gondii infection. Previous
studies have indicated that dogs with access to streets may
be more exposed to environments contaminated by oocysts

from N. caninum and T. gondii, including water and food
sources, and play a role in the predation of other 7 gondii
infected animals, such as birds and rodents (Moura et al.
2009, 2011; Huertas-Lopez et al. 2021). Furthermore, some
of these animals may have contact with small cattle farms
close to urban areas, such as in regions 1 and 2 of study,
which may allow for the perpetuation of the life cycle of V.
caninum. These dogs may get infected by ingestion of raw
tissues found on rural properties, such as those from bovine
abortions. The now infected dog may move between rural
and peri urban or urban areas, contaminating these environ-
ments with their feces and possible new hosts.

The data obtained in this study provide evidence of expo-
sure of dogs to T gondii and N. caninum. Dogs can serve
as sentinels for the circulation of zoonotic pathogens, par-
ticularly 7 gondii, and are important indicators of animal
health with respect to V. caninum infection. Understanding
the epidemiology of these agents is crucial for guiding con-
trol and prevention strategies to minimize the occurrence of
human and animal infections, given that humans and dogs
coexist in the same environment.
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Abstract

Fasciolosis is an important zoonotic disease caused by the trematode Fasciola hepatica, and it causes great losses in bovine
production. The anthelmintic resistance is a major problem in the control of fasciolosis. In this study, the F. hepatica egg
development and hatching test (EDHT) was used for the evaluation of the ovicidal activity of commercial drugs, commonly
used for treating infected cattle, which reflects F. hepatica anthelminthic resistance in infected bovines, according to recent
literature. Bile samples from F. hepatica naturally parasitized cattle were obtained from slaughterhouses in the cities of Lages
and Otacilio Costa, Santa Catarina State, Brazil. The bile was washed, the eggs were recovered, quantified, and distributed
in universal collectors, with a minimum of 1,000 eggs per vial. Four commercial drugs were used in this study, containing
albendazole sulfoxide (ABDZ), closantel (CSTL), nitroxynil (NTXL), and triclabendazole with fenbendazole (TBZF). The
drugs were diluted according to the manufacturer instructions. All drugs, and the respective control, were tested in triplicates,
with the quantity of recovered eggs determining the number of drugs to be tested. The vials were incubated for 28 days at
27 °C, and the eggs were classified according to their degree of development under a stereomicroscope. In total, 121 egg
samples were analyzed. Two samples were identified as resistant to TBZF. Undetermined resistance/susceptibility has been
found in two isolates treated with ABDZ, one treated with NTXL and six treated with TBZF. CSTL did not present ovicidal
activity and cannot be used in EDHT. This is the first time that commercial drugs were used in F. hepatica EDHT.

Keywords Fasciolosis - Parasitology - One health - Ruminant

Introduction

The trematode Fasciola hepatica is a zoonotic parasite that
causes significant economic losses in ruminant production,
also severely affecting public health, since it is an emerging
and neglected zoonosis (Aksoy et al. 2005; Arias-Pacheco
et al. 2020; Echevarria 2004). F. hepatica is associated with
adequate climatic conditions, such as mild temperature and
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high humidity (Aksoy et al. 2005; Echevarria 2004), which
promotes the spread of its intermediate host, snails from
the Lymnaeidae family, necessary to complete its life cycle
(Alba et al. 2018; Costa et al. 2019).

Fasciolosis generates a global loss in ruminant produc-
tion of over 3.2 billion dollars (Mehmood et al. 2017).
Santa Catarina is among the five Brazilian states with the
highest number of rural properties with agricultural pro-
duction. In the year 2021, the Santa Catarina cattle herd
consisted of 4.61 million head, with growing production
(Giehl 2021). The Santa Catarina Plateau, a region histori-
cally free from this parasitosis, is a region with favorable
characteristics for the development of snails, such as high
humidity and mild temperature (Albuquerque et al. 2022;
Silva et al. 2020). Recently, our research group demon-
strated that fasciolosis is now present in the Santa Catarina
Plateau, with around 10% of bovines infected (Américo
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et al. 2022), emphasizing the need of effective control
strategies and drugs against this trematode.

There is a limited number of anthelmintics available to
treat fasciolosis in ruminants, with benzimidazoles being
the drugs of choice for most farmers. However, several
cases of anthelminthic resistance have been described in
different parts of the world (Canevari et al. 2014; Hanna
et al. 2015; Kelley et al. 2016, 2020; Olaechea et al.
2011; Ortiz et al. 2013). The constant use of triclaben-
dazole (TCBZ) has led to the development of resistance
in several countries, as this is the most used drug, as it
kills the immature and adult forms of F. hepatica (Aksoy
et al. 2005; Fairweather et al. 2020; Gordon et al. 2012;
Kamaludeen et al. 2019; Kelley et al. 2016; Olaechea et al.
2011).

For the evaluation of F. hepatica anthelmintic resistance,
the World Association for the Advancement of Veterinary
Parasitology (WAAVP) recommends the postmortem exami-
nation and fluke counting in treated animals (Wood et al.
1995). Some reports on F. hepatica anthelmintic resistance
used fecal egg count reduction test (FECRT) as a diagnostic
tool, where the effectiveness of the drug was estimated by
comparing the fecal egg count of the animals before and
after treatment (Babjék et al. 2021a; Mooney et al. 2009).
However, due to the possibility of fluke eggs to be stored
and eliminated by the gallbladder even after the elimina-
tion of adult worms, to confirm the resistance, it is recom-
mended that the FECRT should be compared with the in vivo
controlled efficacy test (CET), which involves postmortem
examination (Coles et al. 2006; McConville et al. 2009;
Ortiz et al. 2013; Wood et al. 1995).

The slaughter of cattle specifically for the evaluation of
anthelmintics efficacy against F. hepatica can be unviable for
farmers, as it is not possible to obtain robust results from just
one or two animals. Recently, a number of studies focused
on the development of in vitro alternatives using F. hepatica
eggs (Alvarez et al. 2020; Canevari et al. 2014; Ceballos
et al. 2019; Chryssafidis et al. 2015; Fairweather et al. 2012;
Robles-Pérez et al. 2014). The egg development and hatch-
ing test (EDHT) is a test that quantifies the development of
F. hepatica eggs under the presence of a determined drug,
thus evaluating its ovicidal activity (Alvarez et al. 2009).
The idea is to use the eggs collected from a few animals, or
one single animal, to examine the resistance or susceptibility
of the parasite population to the drug. It is a relatively simple
test that could be included in the routine of any parasitology
laboratory. Furthermore, Ceballos et al. (2019) demonstrated
that there is a strong agreement between in vitro and in vivo
results of F. hepatica albendazole resistance, reinforcing the
viability of this alternative approach.

In this manuscript, a simplified EDHT protocol using
commercial drugs is described for evaluating their ovicidal
activity (OA), reflecting the susceptibility/resistance of F.

@ Springer

hepatica isolates collected from naturally infected bovines
from the Santa Catarina Plateau.

Material and methods
Origin of the samples

The researchers followed the inspection service of bovine
abattoirs located in the cities of Lages and Otacilio Costa,
both municipalities located at the Santa Catarina Plateau,
from January 2021 to March 2022. Gallbladders were col-
lected from livers with signs of F. hepatica parasitism (whit-
ish fibrotic scars, enlarged bile ducts). After confirmation
of fluke presence, by examination of bile ducts, the positive
biles were collected and stored in vials with lids, identified
with the tag number of each bovine. The collected material
was packed in a thermal box and sent to the Laboratory of
Parasitology and Parasitic Diseases, of the Agroveterinary
Sciences Center, Santa Catarina State University (LAPAR-
CAV-UDESC). The samples were stored in refrigeration
(4 °C) until their analysis, which took between 1 and 4 days.

Collection and quantification of Fasciola hepatica
eggs

The procedures for isolation and quantification of F. hepat-
ica eggs were adapted from Chryssafidis et al. (2015). After
collection, the bile was washed, and the eggs were recovered
by sedimentation. The material was distributed in 500-mL
conical flasks for sedimentation and egg isolation. Bile and
water were placed in each conical flask in a 1:5 ratio. The
number of flasks used per sample varied, according to the
total volume of the sample. The sample was allowed to settle
for 10 min and the supernatant was discarded by gentle and
careful eversion. This procedure was performed twice and,
if necessary, there was an additional repetition.

The sediments were collected from all flasks and placed
in 50-mL centrifuge tubes. The number of tubes depended
on the final sediment volume and number of conical flasks.
The volume was adjusted with water, and the tubes were
centrifuged for 10 min at 465X g (1500 rpm, centrifuge
model KC8, Kindly). After centrifugation, the supernatant
was discarded and the resulting pellets from all tubes were
collected with a Pasteur pipette and unified in a single tube.

After that, a new centrifugation was performed for 4 min
at 465 X g, the supernatant was carefully discarded until 5 or
10 mL were left, depending on the turbidity of the sample,
which approximately indicated the number of concentrated
eggs. After this last step, the pellet was resuspended with
a Pasteur pipette, and the number of eggs was quantified.

For quantifying the eggs, the sample was homogenized
and three aliquots of 100 ul were analyzed under an optical
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microscope at X 40 magnification (4 X objective, Eclipse
E200 microscope, Nikon). The average number of eggs was
calculated based on a simple average calculation between
the three aliquots of 100 pl, and the total volume present in
the tube.

Egg development and hatching test and ovicidal
activity assessment

For the standardization of the simplified F. hepatica EDHT,
previously described protocols were consulted (Alvarez et al.
2020; Canevari et al. 2014; Chryssafidis et al. 2015; Robles-
Pérez et al. 2014; Sargison 2012). The samples were distrib-
uted into aliquots of 1000 eggs, placed in universal collec-
tors with lids, in triplicates for each drug tested and for the
negative control. The number of drugs tested varied, based
on the number of recovered eggs. For bile samples with a
total number of eggs above 12,000, all drugs were tested;
between 9000 and 12,000 eggs, two drugs were tested; and
samples containing between 6000 and 9000 eggs, only one
drug was tested. Samples with less than 5000 eggs were
discarded.

Injectable or oral drugs, all soluble in water, were used,
namely albendazole sulfoxide (ABDZ) (100 mg/mL, recom-
mendation for fasciolicidal treatment (RFT) of 2 mL/40 kg),
closantel (CSTL) (250 mg/mL, RFT 1 mL/50 kg), nitrox-
ynil (NTXL) (340 mg/mL, RFT 2 mL/50 kg), and tricla-
bendazole and fenbendazole association (TBZF) (100 mg/
mL, RFT 6 mL/50 kg). For diluting the drugs in distilled
water, the RFT was used, considering that 1 kg corre-
sponded to 1 L. The concentrations used were as follows:
ABDZ=5.0 pg/mL, CSTL=5.0 ug/mL, NTXL=13.6 pg/
mL, and TBZF=12.0 pg/mL. For achieving these concentra-
tions using the commercial formulations, the following dilu-
tions were used per vial: ABDZ=2.0 pL/40 mL, CSTL=0.8
pL/40 mL, NTXL=1.6 pL/40 mL, and TBZF =4.8
uL/40 mL.

The tested drugs were diluted in 40 mL of distilled
water, and the negative control was prepared using only
distilled water. The identified vials containing the drug
solution, and at least 1000 F. hepatica eggs, were incu-
bated for 28 days at 27 °C, in the dark. After incubation,
the lids of the flasks were removed, and the samples were
exposed to artificial light for 24 h, at room temperature,
to stimulate the hatching of miracidia. The light was pro-
vided through two common table lamps, with a white LED
lamp (9 W), positioned approximately 20 cm away from
the samples.

The analysis and counting of the eggs were performed
directly in the universal collectors, under a stereomicro-
scope (Stemi 508, Zeiss), after careful disposal of the
supernatant of the samples by simple eversion. The eggs
were evaluated and quantified according to their degree of
development, being classified as “undeveloped,” “embryo-
nated,” or “hatched,” with the last two considered as devel-
oped eggs and summed (Chryssafidis et al. 2015) (Fig. 1).
At least 100 eggs were randomly counted per collector.
For each collector, the percentage of development was
measured according to the drug being tested, or control,
and then, a simple average between the triplicates was
calculated.

The OA was calculated per tested drug, comparing the
percentage of developed eggs in the treatment with the
result found in the control, using the following formula
(Canevari et al. 2014):

%Egg Sin control %egg Safter drug incubation

x 100

Ovicidal activity = 7
0eggs

in control

The isolates were analyzed, and the OA was used to
reflect the anthelminthic susceptibility/resistance, based
on Canevari et al. (2014) classification as “resistant”
(OA <40%), “susceptible” (OA >70%), or “undetermined”
(40% < OA <70%).

Fig. 1 Classification of Fasciola hepatica eggs observed in the samples under the stereomicroscope (Stemi 508, Zeiss, X 50 magnification), after
incubation for 28 days at 27 °C, in the dark: undeveloped egg (a), embryonated egg containing the miracidium (b), and hatched egg (c)
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Statistical analysis

All data were organized and stored in spreadsheets in
Microsoft Excel® 2019, for evaluation and calculation of
the collected samples, as well as generating the descriptive
statistical analysis of the data. The in vitro effectiveness of
each drug tested by the simplified EDHT was determined
according to the equation of OA described above.

The data obtained during the study, such as the degree of
resistance (Canevari et al. 2014) and distribution between
municipalities, were treated and analyzed individually and
jointly, by analysis of variance (ANOVA) and through the
Tukey Test for statistical comparison of the development
data of the eggs obtained from each treatment, considering
a significance level of 5% (p < 0.05) for the tests performed.
All statistics were performed using the Jamovi® software,
version 2.2.5.

Results and discussion
Total of analyzed samples

A total of 121 bile samples were analyzed by EDHT, being
107 samples from the abattoir at Lages and 14 from the
abattoir at Otacilio Costa. Due to the low number of eggs,
50 samples were discarded (44 from Lages, six from Otacilio
Costa).

For standardizing the test, multiple commercial drugs
were used at the same time in the samples, similarly to the
procedures used in the adult immersion test of ticks (Cam-
pos Jinior and de Oliveira 2005). However, the number of
tested drugs varied per sample, according to the number of
eggs recovered from the biles. It was possible to determine
the anthelmintic OA with the following number of samples:
ABDZ (108/121), NTXL (102/121), TBZF (102/121), and
CSTL (19/121). After the absence of OA detected in all sam-
ples treated with CSTL, even after repetitions were carried
out in some cases, the drug was removed from the further
tests.

From the best of our knowledge, this is the first study
that used commercial formulations for evaluating the OA of
drugs against F. hepatica eggs, using the EDHT. Another
difference from previous literature is the use of the recom-
mendation for fasciolicidal treatment, the recommended dos-
age of each drug based on the manufacturer instructions, for
greater correlation with the treatment performed in vivo and
for easy preparation of the protocol.

Closantel did not present ovicidal activity

Samples treated with CSTL showed low OA in all analysis
of the study, with no difference from the control (p > 0.05).

@ Springer

There is a report of CSTL treatment failure in naturally
infected beef cattle (Novobilsky and Hoglund 2015), but
after all 19 samples treated with the drug did not present
OA, the drug has been removed from the tests.

It can be affirmed that it was not possible to determine
the resistance/susceptibility of F. hepatica isolates to CSTL
using the EDHT, with the RFT of the commercial formula-
tion (5.0 pg/mL), due to repeated negative results and lack of
literature on the subject. Apparently, CSTL does not present
ovicidal activity in vitro, at least in the applied concentra-
tion (RFT).

Ovicidal activity of different anthelmintics based
on the simplified egg development and hatching
test

The average percentages of hatching and development of all
incubated samples, expressed as mean + standard deviation
of each tested drug and the abattoir of origin of samples, are
presented in Table 1.

Results from Otacilio Costa F. hepatica isolates treated
with TBZF did not differ from the other drugs, probably
due to the low number of samples and high variability of
the results. On the other hand, TBZF results obtained with
the isolates from Lages abattoir were different from ABDZ
and NTXL, indicating the presence of resistance to this com-
mercial compound in those isolates (Fig. 2). The results per
drug will be presented and discussed further.

In this study, the manufacturer recommendation for treat-
ing live animals was used for treating the eggs, considering
1 kg equivalent to 1 L of distilled water volume, in order to
simplify the preparation of solutions and the applicability of
this protocol in the laboratory routine. The overall findings
indicate adequate OA of the three commercial drugs used
in the isolates from both slaughterhouses; and hence, these

Table 1 Overall results of the simplified Fasciola hepatica egg devel-
opment and hatching test (EDHT), using different isolates collected
from naturally infected cattle, treated with albendazole sulfoxide
(ABDZ), nitroxynil (NTXL), and triclabendazole and fenbendazole
(TBZF). The values indicate the average percentage of developed
eggs (embryonated and hatched) of all incubated samples, expressed
as mean + standard deviation

Drugs (dilution*) (n/total) F. hepatica EDHT (mean + SD)

Lages Otacilio Costa
Control (distilled water) (121/121) 88.24+17.13* 88.92+12.86*
ABDZ (5.0 ug/mL) (108/121) 2.40+5.36° 1.23+1.20°
NTXL (13.6 pg/mL) (102/121) 2.55+4.02° 1.07+1.06°
TBZF (12.0 ug/mL) (102/121) 429+8.62°  14.10+26.75°

Within each abattoir, values with different letters are statistically dif-
ferent (p <0.05). *The dilution follows the recommendation for fas-
ciolicidal treatment (RFT) of each commercial drug
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Fig.2 Ovicidal activity (%) 100 4
of the tested anthelmintics on T
Fasciola hepatica eggs isolated
from naturally infected bovines,
at abattoirs from Santa Catarina
Plateau
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three can be used for evaluating susceptibility of F. hepatica
isolates for the treatment of parasitized animals.

Ovicidal activity of albendazole sulfoxide

The average percentage of development of eggs with ABDZ
was 2.40+5.36 (Lages) and 1.23 £+ 1.20 (Otacilio Costa),
with overall OA ranging from 45.2 to 100.0%. From the 108
samples incubated with ABDZ, only two isolates collected
in the Lages abattoir presented undetermined susceptibility/
resistance.

There are reports that efficacies of 71-90% can be con-
sidered sufficient for drugs like ABDZ (Fairweather et al.
2020), and it is proposed that, even if the percentage reduc-
tion does not exceed 90%, ABDZ can still reduce the parasite
load to a level that will be beneficial for the animal health
(Fairweather 2011).

Previous studies emphasize the importance of comparing
in vivo and in vitro methods for detecting anthelmintic resist-
ance and efficacy of ABDZ (Babjak et al. 2021b; Han et al.
2017; Konigova et al. 2021; Potarniche et al. 2021). How-
ever, Ceballos et al. (2019) demonstrated that results found
in EDHT agreed with in vivo tests, indicating that in vitro
tests are feasible for choosing the best approach for treating
fasciolosis. Alvarez et al. (2009) and Canevari et al. (2014)
used EDHTs on F. hepatica eggs recovered from the bile
of experimentally infected animals and verified the inhibi-
tory effect of ABDZ, corroborating the results found in the
present study.

Effectiveness of nitroxynil

The average percentage of development of eggs with NTXL
was 2.55+4.02 (Lages) and 1.07 + 1.06 (Otacilio Costa).
Only one sample presented undetermined resistance. The
OA of this anthelmintic ranged from 69.4 to 100.0% in the
102 incubated samples.

LAGES OTACILIO COSTA

ABATTOIR

This study was the first to perform in vitro tests with
NTXL, demonstrating its effectiveness against F. hepatica
egg development. In vivo studies using FECRT confirmed
the efficacy of NTXL against rumen flukes and F. hepatica
and concluded that NTXL may be a feasible alternative in
case of resistance to TCBZ (Gonzalez-Garduiio et al. 2020;
Hanna et al. 2015; Romero et al. 2019). It was also found to
be the most effective anthelmintic in controlling trematodes
in comparison to other products (triclabendazole, ivermectin
and closantel, ivermectin and clorsulon, and nitroxynil) (Ico-
Gomez et al. 2021).

Tests performed in vivo corroborate the results found in
the in vitro simplified EDHT of the present study, demon-
strating susceptibility to treatment with this anthelmintic
(Boulard et al. 1995; Coles and Stafford 2001; Gonzalez-
Garduiio et al. 2020; Hanna et al. 2015; Ico-Gémez et al.
2021; Martinez-Valladares et al. 2010; Rapic et al. 1988;
Romero et al. 2019; Zarate-Rendon et al. 2023).

Triclabendazole and fenbendazole commercial
compound

The average percentage of development of eggs with TBZF
was 4.29 +8.62 (Lages) and 14.10+26.75 (Otacilio Costa).
They were above the levels found with ABDZ and NTXL
treatments, demonstrating a higher number of embryo-
nated and hatched eggs. The OA ranged from 28 to 100%
in the 102 samples incubated, with anthelminthic resist-
ance detected two samples, one from each abattoir (Lages,
OA =35.5%; Otacilio Costa OA =28.0%), and undetermined
resistance in six samples, being five isolates from Lages and
one from Otacilio Costa abattoir. The TBZF combination
has been tested in vivo in experimentally infected sheep in
the past, demonstrating high efficacy against F. hepatica
infections, with no associated adverse effects (Foreyt 1988).

Triclabendazole is the most frequently used drug to
fasciolosis worldwide, as it eliminates F. hepatica in its
immature and adult forms, but resistance to the drug greatly
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compromises parasite control in ruminants and humans
(Aksoy et al. 2005; Fairweather et al. 2020; Gordon et al.
2012; Kamaludeen et al. 2019; Kelley et al. 2016).

In vivo studies showed no significant reduction in fecal
F. hepatica egg counts after TCBZ treatment, indicating
that anthelmintic resistance is present in different coun-
tries (Kamaludeen et al. 2019; Romero et al. 2019; Sargi-
son 2012). Several studies demonstrate the prevalence and
high resistance to treatment with TCBZ through in vivo and
in vitro methods and comparative protocols (Alvarez et al.
2009; Hanna et al. 2015; Ico-Goémez et al. 2021; Olaechea
et al. 2011; Ortiz et al. 2013; Romero et al. 2019), consistent
with the simplified EDHT results presented here.

Final considerations

The simplified F. hepatica EDHT has been repeated with
hundreds of samples, from different origins, proving its
applicability. With the eggs collected from one infected
bovine, it can be possible to test different drugs at the same
time, without the need of slaughtering many animals.

An early diagnosis of anthelmintic resistance can sig-
nificantly impact the decision for the most effective parasite
control strategy. By doing so, it can minimize the economic
consequences and the high costs associated with the use
of ineffective drugs. In light of these findings, the EDHT
holds great potential for further studies and implementation
in laboratory routines. Its integration in veterinary in field
practices can contribute to better parasite management and
ultimately enhance animal health and welfare.

The protocol described in this manuscript is simple, and
it can be used by parasitology laboratories anywhere, sup-
porting veterinary doctors and cattle farmers in choosing the
best treatment for bovine fasciolosis.
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Fasciola hepatica is reported as a trematode of great importance, causing fasciolosis,
one of the most neglected zoonotic parasitic diseases in the world. In Brazil, potential
losses of around US$ 210 million per year were calculated, with bovine fasciolosis
alone. The State of Santa Catarina is located in the South Region of Brazil, with a
herd of more than 4 million ruminants. The Serrana Mesoregion, historically free of
fasciolosis, is composed of 30 municipalities, which have a consolidated agricultural
tradition, mainly in extensive ruminant livestock. The objective of the present work was to
investigate the occurrence and distribution of autochthonous cases of bovine fasciolosis
in the region. For this, different analyzes were carried out in rural properties from eight
municipalities, and in three slaughterhouses under the State Inspection Service (SIE),
which received animals from all the Serrana Mesoregion. The rural properties were
randomly selected, and up to 20 fecal samples were collected from random cattle
older than 1 year, for analysis by coproparasitological sedimentation test. The traceability
records of the positives were checked, for identifying autochthonous cases. Additionally,
the tracking data of cattle slaughtered between the years of 2018 and 2021, which
presented liver condemnations, were analyzed for defining autochthonous cases of
bovine fasciolosis. In total, there were fecal samplings in 106 farms, with 1,927 tested
cattle. From these, 178 (9.2%) were positive and autochthonous, but the overall result
did not reflect the heterogeneity found between the evaluated municipalities. During the
analyzed period, 11,556 cattle were slaughtered, with 1,744 (15.1%) liver condemnations
due to fasciolosis in animals that never left the Serrana Mesoregion. The present study
confirmed the presence of autochthonous cases of bovine fasciolosis in municipalities
of the Serrana Mesoregion, and verified a high rate of positivity in animals slaughtered
in the regional slaughterhouses. When the prevalence of bovine fasciolosis in vivo was
compared with the postmortem positivity index in five municipalities, the results disagreed
in four municipalities (p-value <0.05), emphasizing the need for field investigation for the
better understanding of the distribution and frequency of the parasitosis.
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Autochthonous Bovine Fasciolosis in SC-Brazil

INTRODUCTION

Due to the great impact generated on human and animal health,
especially in cattle, Fasciola hepatica is reported as a trematode of
great importance, causing fasciolosis, one of the most neglected
zoonotic parasitic diseases in the world (1-3). It is also integrating
the list of neglected tropical diseases of the World Health
Organization (WHO), in the group of trematodes caused by
foodborne diseases (3).

The young parasite migrates through the liver parenchyma
and the adult is located in the bile ducts of warm-blooded
animals, such as sheep, goats, cattle, buffalo, swine and humans
(4, 5). F. hepatica has an indirect life cycle, involving freshwater
snails of the Lymnaeidae family as intermediate hosts (4).

An annual economic impact of more than US$3.2 billion
on world ruminant production is estimated from liver
condemnation due to fasciolosis (6). In Brazil, a loss of around
US$ 210 million per year was calculated with bovine fasciolosis
alone (7). Among the States with the highest losses, related to
the decrease in carcass weight and liver condemnations, there
are Rio Grande do Sul, Espirito Santo and Santa Catarina, in
decreasing order (7).

The State of Santa Catarina is located in the South Region
of Brazil, and has a herd of more than 4 million ruminants
(8). Fasciolosis is endemic and presents a high incidence in the
coastal strip of the State (9-11), mainly due to climatic factors
that influence the development of gastropod vectors (9, 12, 13).

The Serrana Mesoregion, located at the center-south
of Santa Catarina State, is composed of 30 municipalities
(14) that have a consolidated agricultural tradition, mainly
in extensive ruminant livestock (15). There are studies
that reported liver condemnation due to fasciolosis in
cattle slaughtered in this region, in slaughterhouses under
Federal Inspection Service (9-11, 16). However, these
slaughterhouses receive cattle from many different regions,
eventually from the Rio Grande do Sul State, and there
was no investigation about the origin or movement
of such animals, thus there was no confirmation of
autochthonous cases.

Given the importance of fasciolosis for the economy,
animal and human health, it is essential to assess the
occurrence of the disease in the animal population and
define the parasite distribution, providing support for the
design of control strategies. Thus, the objective of the present
work was to investigate the occurrence and distribution of
autochthonous cases of bovine fasciolosis in the Serrana
Mesoregion, as well as to compare the in vivo examination
with the postmortem analysis of bovines for the diagnostic
of fasciolosis.

MATERIALS AND METHODS

The protocols used in this investigation were approved by the
Ethics Committee for the Use of Animals of the Agroveterinary
Sciences Center, Santa Catarina State University (protocol CEUA
N° 5381070619).

General Local Characterization

The Serrana Mesoregion is composed of 30 municipalities
(14). The Serrano climate is classified according to Koppen-
Gelger as Temperate Oceanic Climate, that is, temperate and
constantly humid (17), and the plant typology is classified as
mixed ombrophilous forest, also called araucaria forest (18,
19). The municipalities included in the in vivo sampling were
selected according to their geographic location and access
limitations imposed by the pandemics of COVID-19. Thus,
fecal samplings were carried out in the municipalities of Anita
Garibaldi, Campo Belo do Sul, Capdo Alto, Bocaina do Sul,
Lages, Painel, Sdo Joaquim and Urupema. For the post mortem
analysis, the traceability records of cattle slaughtered from the 30
municipalities were checked.

Fecal Sampling of Bovines

For the fecal samplings and diagnosis of F. hepatica infection,
cattle from eight municipalities of the Serrana Mesoregion were
sampled between August 2019 and November 2021. Up to 20
animals aged over 12 months were randomly selected from
random farms included in the study. The farms were selected
from different regions within the municipalities, with the aid
of technicians from Agricultural Research and Rural Extension
Company of Santa Catarina (EPAGRI).

For the sample size calculation, the total number of ruminants
and producers per municipality in the Serrana Mesoregion was
kindly provided by the Integrated Agricultural Development
Company of Santa Catarina (CIDASC). The sample size of tested
cattle per municipality was calculated according to the prevalence
estimate by simple random sampling (20), with the expected
prevalence of 4.5% of bovine fasciolosis in Santa Catarina (9), and
error of 5%, according to the formula, where 7 is the sample size
for an infinite population, P,y is the expected prevalence and d
is the error:

_ I, 962Pexp(1 - Pexp)

n= 7 (1)

Subsequently, the correction for finite populations was applied
to obtain the adjusted sample size, according to the following
formula, where nyg; is the adjusted sample, N is the total
population and # is the sample size for an infinite population:

Nxn

N+n @

Madj =
The fecal samples were collected individually, directly from
the rectal ampulla, with the aid of long palpation gloves.
After collection, the samples were stored in a thermal box
and transported to the Laboratory of Parasitology and Parasitic
Diseases, Agroveterinary Sciences Center, Santa Catarina State
University, where they were stored at 4°C until their processing,
which occurred within 72 h at maximum.

Coproparasitological Analysis
For the in vivo diagnostic of bovine fasciolosis, an adapted
protocol of coproparasitological analysis by sedimentation
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was used, with double of the sample quantity used in the
original protocol, and reading the entire sediment under
the stereomicroscope, for improving the sensitivity of the
test (21-23).

Briefly, for the coproparasitological sedimentation test, 6¢g
of feces was homogenized in 84mL of tap water, inside a
250 mL graduated polyethylene column, using a glass rod. The
content was filtered through a tea strainer and placed in a
500 mL conical glass flask. Then, the volume was adjusted
to 400ml with tap water, and the sample was allowed to
settle for 10 min. The supernatant was discarded by careful
eversion, leaving approximately 50 ml with the sediment in
the conical flask, and the procedure was repeated twice, to
clean up the sample. After the last eversion, the remnant
sample was left to settle for approximately 5min and the
supernatant was carefully removed with a disposable Pasteur
pipette. For reading, the whole sediment was distributed
in two Petri dishes, each one stained with three drops of
1% Methylene Blue. The entire sample was read under a
stereomicroscope (Stremi 508, Zeiss) and, whenever necessary,
the parasite structures were collected with a micropipette,
transferred to a slide and the morphological confirmation
of F. hepatica eggs was carried out under a microscope
(E200, Nikon).

Analysis of Cattle Slaughtered in the
Serrana Mesoregion, Under the State

Inspection Service (SIE)

For the analysis of liver condemnations in slaughterhouses
located in the Serrana Mesoregion, the CIDASC kindly
provided a report of cattle slaughtered in the region between
June 2018 and July 2021. The report contained the total
number of slaughtered cattle in the selected abattoirs, the
inspection notes, such as liver condemnations because of
fasciolosis, the individual tracking tag number of every animal,
and all their movement between farms or municipalities,
according to the Brazilian System of Beef and Buffalo
Meat Origin Identification and Certification (SISBOV)
and Management System for Agricultural Defense of Santa
Catarina (SIGEN+).

The analyzed data came from three slaughterhouses
under the State Inspection Service (SIE) located in the
municipalities of Lages, Otacilio Costa and Sdo Joaquim.
These slaughterhouses receive animals from the municipalities
of the Serrana, Sul, Oeste and Vale do Itajai Mesoregions.
In the study, data from the municipalities of: Abdon Batista,
Anita Garibaldi, Bocaina do Sul, Bom Jardim da Serra, Bom
Retiro, Brundpolis, Campo Belo do Sul, Campos Novos, Capao
Alto, Cerro Negro, Correia Pinto, Curitibanos, Frei Rogério,
Lages, Otacilio Costa, Painel, Palmeira, Ponte Alta, Ponte
Alta do Norte, Rio Rufino, Santa Cecilia, Sao Cristovio do
Sul, S3o Joaquim, Sdo José do Cerrito, Urubici, Urupema,
Vargem and Zortea. All these municipalities are located in the
Serrana Mesoregion.

Traceability and Confirmation of
Autochthonous Cases of Bovine

Fasciolosis

To confirm autochthonous cases of bovine fasciolosis in the
Serrana Mesoregion, all animals sampled in the field and animals
that had liver condemned for fasciolosis had their individual
earring identification number (SISBOV) analyzed in SIGEN+
system. In this system, the complete life history of the animal was
investigated, from the birth to the moment of fecal sampling or
slaughtering, to assess the origin and movement of the animals.
Autochthonous cases were defined when the infected bovine did
not transit in any municipality outside the Serrana Mesoregion.

Frequencies of Bovine Fasciolosis

All data were stored and organized in Excel 2013 spreadsheets
(Microsoft) for further analysis and tables preparation. The
prevalence (P) of bovine fasciolosis was calculated with the
data from the field random sampling, while the bovine liver
condemnations due to fasciolosis were used to calculate the
positivity index (PI). The postmortem data was not used to
calculate prevalence, as we considered that the cattle sent for
slaughtering would not represent the entire population of their
municipalities of origin. Both P and PI were calculated according
to the number of positives, being infected animals (IA) or
condemned livers (CL), respectively, in relation to the total
number of sampled animals (TSA) or total number of slaughtered
animals (TNA) from the same municipality, according to the
following formula:

1A/CL

P/IP= —1 " x
TSA/TNA

100 3)

Comparison Between in vivo and Post

Mortem Analysis

In the municipalities of Bocaina do Sul, Capao Alto, Lages, Painel
and Urupema, which presented positive animals in the in vivo
and post mortem analysis, Pearson’s chi-square (X°) test and
Fisher’s exact test were applied to verify the agreement between
the two approaches for investigating the frequency of F. hepatica
in populations of cattle. All analyzes were performed using the R
statistical software [version 3.6.3, (24)], with a significance level
of 5%.

Assessment of Potential Economic Impact
To determine the potential economic losses generated by bovine
fasciolosis in the Serrana Mesoregion, the overall prevalence
found in the study was extrapolated to the total herd of the
analyzed region (8), and the impact calculated based on US$56.6
per animal positive for F. hepatica (7).

Geolocation and Distribution of Bovine
Fasciolosis in the Serrana Mesoregion
Representative maps of the prevalence and positivity index
of each municipality were produced with the software QGIS
3.20 (Geographic Information System), and the results were
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TABLE 1 | Sample calculation based on the bovine population in eight
municipalities in the Serrana Mesoregion.

Counties Bovine n-adjusted n-collected
population of the
serrana
mesoregion
Anita Garibaldi 40.100 66 216
Bocaina do Sul 21.324 66 34*
Campo Belo do Sul 35.966 66 20"
Capao Alto 40.325 66 284
Lages 112.895 66 466
Painel 44.655 66 423
Sao Joaquim 90.251 66 90
Urupema 23.781 66 394

n, sample number; *The minimum sample number was not reached.

TABLE 2 | Prevalence of Fasciola hepatica through egg research in fecal samples
of naturally infected cattle in municipalities in the Serrana Mesoregion, between
2019 and 2021.

Counties Sampled animals Positive animals Prevalence (%)
Anita Garibaldi 216 0 0,0
Bocaina do Sul 34* 2 5,8
Campo Belo do Sul 20" 0 0,0
Capao Alto 284 32 11,2
Lages 466 35 7,5
Painel 423 103 24,3

Sao Joaquim 90 0 0
Urupema 394 6 1,56

Total 1.927 178 9,2

*The minimum sample number was not reached.

subdivided into groups of low (0.1-5.0%), medium (5.1-10 0.0%)
and high (>10.1%) positivity (25).

RESULTS

Analysis of Bovine Data in vivo and post

mortem
A total of 106 livestock properties in eight municipalities in
the Serrana Mesoregion were visited. The sample size for the
infinite population was n = 66.04, given the regional prevalence
of bovine fasciolosis of 4.5%, described in previous literature (9).
The adjusted n according to the population was the same, and it
is described in Table 1. The minimum sampling was extrapolated
in most of the municipalities included in this project (Table 1).
In total, 1,927 cattle were tested by coproparasitological
sedimentation examination, of which 178 were autochthonous,
with an overall prevalence of 9.2% (178/1.927). The
municipalities with high prevalence (>10.1%) were: Painel
(24.3%; 103/423) and Capdo Alto (11.2%; 32/284); and average
prevalence: Lages (7.51%; 35/466) and Bocaina do Sul (5.88%
2/34) (Table 2 and Figure 1).

[—1]01-5
[C51-10

I > 10.1

no positivity

[ without information

FIGURE 1 | Map of the distribution of bovine fasciolosis in the eight
municipalities of the Serrana Mesoregion of Santa Catarina (SC) evaluated in
the present study. Prevalence found in cattle analyzed in the field, in random
properties, from 2019 to 2021.

Another point to be highlighted is the type of cattle breeding
in the region, being observed that most producers raise their
animals extensively, with the main sources of water for the
animals in rivers, streams, springs and dams.

Based on data from the three slaughterhouses under

SIE, located in the Serrana Mesoregion, 11,556 cattle
were slaughtered between June 2018 and July 2021,
with 1,744 animals with condemned livers due to

the presence of the parasite and lesions generated by
fasciolosis. Of the 28 municipalities included in the study,
23 of them were positive (Table3). Only animals that
transited in the municipalities of the Serrana Mesoregion
were counted, thus characterizing all positive animals
as autochthonous.

In the analysis of data from slaughterhouses, it was found
that the general PI of the 23 municipalities with infected
animals was 15.1% (1.744/11.556) in the Serrana region. The
municipalities that showed a high rate of positivity (>10.1%)
(in red, Figure2) were Santa Cecilia (73.9% 17/23), Bocaina
do Sul (65.5% 40/61), Painel (40.9% 133/325), Urupema (33.3%
4/12), Ponte Alta (31.9% 182/569), Palmeira (27.9% 194/693),
Cerro Negro (22.2% 6/ 27), Otacilio Costa (18.9% 181/956), Lages
(18.6% 357/1.917), Correia Pinto (17.2% 188/1.088), Capao Alto
(14.5% 93/641) and Sao José do Cerrito (11.8% 164/1.379). Only
the municipalities of Abdon Batista, Frei Rogério, Ponte Alta
do Norte, Rio Rufino and Zdrtea did not present positive liver
condemnation for fasciolosis.
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TABLE 3 | Fasciola hepatica positivity index in cattle in the slaughter line of three
slaughterhouses of the State inspection system in municipalities in the Serrana
Mesoregion.

Counties Sampled animals Positive animals Positivity
index (%)

Abdon Batista 4 0 0
Anita Garibaldi 46 1 2,1
Bocaina do Sul 61 40 65, 5
Bom Jardim da Serra 137 3 2,1
Bom Retiro 134 3 2,2
Brundpolis 309 iRl 3,5
Campo Belo do Sul 101 3 2,9
Campos Novos 121 9 7,4
Capao Alto 641 93 14,5
Cerro Negro 27 6 22,2
Correia Pinto 1.088 188 17,2
Curitibanos 953 60 6,2
Frei Rogério 59 0 0
Lages 1.917 357 18,6
Otacilio Costa 956 181 18,9
Painel 325 133 40,9
Palmeira 693 194 27,9
Ponte Alta 569 182 31,9
Ponte Alta do Norte 21 0 0
Rio Rufino 8 0 0
Santa Cecilia 23 17 73,9
S&o Cristovao do Sul 169 17 10
Sao Joaquim 1.632 67 4,1
S&o José do Cerrito 1.379 164 11,8
Urubici 100 6 6
Urupema 12 4 33,3
Vargem 70 5 7,1
Zortea 1 0 0
Total 11.556 1.744 15,1

Concordance Analysis

In the study, the agreement between liver condemnation data and
field sampling of positive and negative animals for F. hepatica in
the municipalities of Bocaina do Sul, Capao Alto, Lages, Painel
and Urupema was analyzed, using the chi-square test and the
Fisher’s exact test (Table 4).

As a result, a significant difference was found (p-value <0.05)
with the results of the municipalities of Bocaina do Sul, Lages,
Painel and Urupema. In Capao Alto, the p-value was not
significant (chi-square p = 0.22; Fisher’s p = 0.21) indicating
agreement between the compared analyses. The results from the
field samples of Anita Garibaldi, Campo Belo do Sul and Sao
Joaquim could not be compared to the data from abattoirs using
chi-square and Fisher’s exact tests, as they were negative in the
first analysis.

Economic Losses
Fasciolosis greatly impairs bovine production, decreasing the
weight gain, the final carcass weight and causing liver

Pi (%)

=3 01=5

= 51-10

Bl > 10.1

2772 no positivity

[ without information

FIGURE 2 | Map of the distribution of the bovine fasciolosis positivity index
from 2018 to 2021 according to data from three slaughterhouses under the
State Inspection Service in 28 municipalities in the Serrana Mesoregion of
Santa Catarina.

condemnation. The overall prevalence of bovine fasciolosis
investigated and calculated in this study is of 9.2%. Extrapolating
this prevalence to the Serrana Mesoregion, considering the
regional bovine herd of 765,529 animals (8), and that fasciolosis
generates a loss of US$ 56.6 dollars per infected bovine (7), a total
loss of approximately U$ 4 million/year (U$ 3,986,281.40/year)
can be estimated for the Serrana Mesoregion.

DISCUSSION

The Serrana Mesoregion of Santa Catarina State, Brazil, is a
region with a very consolidated tradition of extensive ruminant
farming, historically free of fasciolosis (26). In the present
study, a very large number of animals were surveyed for bovine
fasciolosis, by in vivo investigation with coproparasitological
tests, and by the post mortem data analysis in slaughterhouses
under the SIE.

In the present study, the average prevalence of positive
infected animals through coproparasitological examination in
eight municipalities in the Serrana Mesoregion was 9.2%
(178/1,927), a high prevalence for a region previously considered
free of fasciolosis. The number of tested animals in the
municipalities of Bocaina do Sul and Campo Belo do Sul did
not reach the minimum sampling required, but it occurred
because of the COVID-19 pandemics and its restrictions. The
general prevalence of the Serrana Mesoregion does not reflect
the heterogeneity in the levels of fasciolosis found among the
investigated municipalities.
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TABLE 4 | Comparison between the prevalence of bovine fasciolosis in vivo with
the post mortem positivity index through chi-square and Fisher’s exact test in the
municipalities of Bocaina do Sul, Capéo Alto, Lages, Painel and Urupema.

Counties p-value chi-square p-value Fisher
Bocaina do Sul 6,65e—08" 5,21e—06"
Capao Alto 0,2208 0,211
Lages 9,82e—06* 6,05e—-07*
Painel 1,98e—06* 1,76e—03*
Urupema 1,38e—06* 8,46e—02*
General <2,2e—16* < 2,2e—16"

*Significant difference.

Even though bovine fasciolosis does not commonly cause
mortality in parasitized animals, it is still a highly important
disease (1). Attention to infected animals is directly related to
the great economic impact on production animals due to the
decrease in milk production, reduction in weight gain and low
fertility (16).

In the State of Santa Catarina, there were two studies with
similar methodology, where live animals were analyzed by
coproparasitological sedimentation examination. The first was
a retrospective study with samples of cattle, buffaloes, goats
and sheep sent to the laboratory of the Ministry of Agriculture,
Livestock and Supply, over a period of 12 years. At that time,
no sample from three municipalities of the Serrana Mesoregion
(Curitibanos, Campos Novos and Sao Joaquim) and was positive,
but an overall prevalence of 27.8% (1.994/7.156) infected cattle
was found in Santa Catarina, especially along the coastal region
(10). However, it seems that these stool samples were from
animals presenting some clinical sign, which justifies the high rate
of positivity.

The second study evaluated the prevalence of F. hepatica
in cattle from five municipalities located in the extreme South
of Santa Catarina, which are Turvo, Timbé do Sul, Meleiro,
Jacinto Machado and Morro Grande. A total of 290 bovine stool
samples were collected in 61 properties, and a prevalence of
30.4% (88/290) was indicated in that region (27).

None of these previous studies carried out a proper
investigation of animals located in the Serrana Mesoregion,
emphasizing the scarcity of data and information about the
fasciolosis in this location. The present study had a specific focus
on the Serrana Mesoregion, prioritizing the randomness of the
animals collected, for a better evaluation of the prevalence of the
disease, and the investigation of the complete animal transit, from
their birth until the moment of collection. This protocol proved
that the bovines are becoming infected in the specific region,
highlighting the importance of the obtained results for the animal
health and local economy.

The adapted coproparasitological examination  of
sedimentation (21) was chosen because of its specificity for
the identification of the dense eggs of F. hepatica. To increase
the sensitivity of the technique, twice the recommended stool
volume was used, as recommended in the literature (23).
Furthermore, for the reading of the samples, drops of Methylene

Blue 1% were added to the samples, and the reading of the entire
sediment in Petri dishes was carried out. This technique was used
to facilitate the visualization of the eggs in relation to the color of
the bottom of the plate, in which the sediment acquired a blue
color and contrasted with the eggs that maintained the original
yellowish color, thus increasing the precision of the laboratory
diagnosis (28).

Through the coproparasitological examination of the animals
in vivo, the study also contributed directly to the epidemiological
control of the parasitosis through the diagnosis and treatment of
the animals before slaughter, increasing the profitability of the
local producers.

The Serrana Mesoregion is historically known for its large-
scale farms dedicated to livestock (29). The cattle raised in the
region is kept mainly in extensive grazing, being one of the main
economic activities in the region for more than 150 years (30).
This type of cattle management allows the animals to have direct
contact with natural water sources, such as rivers, streams, dams
and swamps. These type of environments favor the proliferation
of gastropods, therefore, they significantly increase the chances
of cattle infection by F. hepatica (31). Additionally, the temperate
and humid climate of the Serrana Mesoregion is ideal for the
development of vector gastropods (17).

In order to expand information on fasciolosis in the Serrana
Catarinense Meserregion, data from SIE slaughterhouses located
in the region were compiled in search of new data on liver
condemnation by F. hepatica. Some studies have already been
carried out previously referring to data from the Federal
Inspection System (7, 9, 11, 26).

The Serrana Mesoregion of Santa Catarina, Brazil, was
historically free of this parasite (26). Silva (11) considered that
the entire State of Santa Catarina was endemic, based on data
from the Federal Inspection System in regional slaughterhouses.
However, there was no analysis of the movement of cattle, or
any evidence of autochthony of positive bovines. The abattoirs
receive animals from several different locations, and it is not
possible to identify the origin of infection without investigating
the transit of the infected animals.

The information from the present study demonstrated a
relevant positivity index (PI) of fasciolosis in the studied region,
much higher than the data previously described in the literature
(11). According to SIE data, the estimated general PI was 15.1%
(1.744/11.556) of infected animals located in 28 municipalities
in the Serrana Mesoregion. Data from the Federal Inspection
System for the years 2004 to 2008 and 2010 estimated the
PI of 8.8% (24.455/518.635) of livers infected with F. hepatica
throughout the State of Santa Catarina (11). The results of this
previous study corroborate the present study only in the cities of
Palmeira, Bocaina do Sul and Ponte Alta, which presented high
PI in both studies.

The prevalence of bovine fasciolosis in Anita Garibaldi and
Sdo Joaquim was so low that no infected animal was detected
by fecal examination, even with a random sampling above the
minimum desired sample (Table 2). However, some positives
were detected in the records of liver condemnation from the
region. This comparison also emphasizes the necessity of field
studies in order to investigate the correct distribution of the
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parasitosis in a determined region, as the postmortem data did
not match the detected prevalence.

When comparing the results found in the field study (in
vivo) with the results from the slaughterhouses (postmortem),
a significant difference was detected between these approaches
in the municipalities of Bocaina do Sul, Lages, Painel and
Urupema, that is, there was no agreement between the in
vivo and the postmortem analysis (Table4). This lack of
agreement highlights the importance of field research in search
of the real epidemiological situation of animals that are in the
production process.

CONCLUSION

The present study confirmed autochthonous cases of F. hepatica
infection in cattle in the Serrana Mesoregion, combining in
vivo tests with postmortem investigation. The prevalence of
bovine fasciolosis was evaluated in the region through random
sampling of bovines, even extrapolating the minimum sample
size, providing robustness to the obtained results. A high
positivity index was verified in animals slaughtered in abattoirs
under the State Inspection Service (SIE). However, the positivity
index verified by liver condemnation and the real prevalence of
fasciolosis in animals in the field were different, emphasizing the
need for the field investigation in order to determine the real
prevalence of bovine fasciolosis in a population. The detection of
infected animals in a historically free region is a very important
information, not only for the region economy and health, but
for the understanding and control of F. hepatica distribution.
More investigations are being carried out, for the identification of
the activities and epidemiological factors that contributed for the
occurrence of fasciolosis in the region. They will contribute for
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Cryptosporidium spp. as a cause of diarrhea in calves in rural properties in the
southern municipalitiesof the State of Santa Catarina
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Dairy production has a prominent place in the Brazilianeconomy, placing the country in
fourth place in world production. Some diseases decrease production and lead to losses
in the early stages of development of calves. Among the main pathogens that lead to
diarrhea is the protozoan of the genus Cryptosporidium spp., which is capable of
developing in the microvilli of the epithelial cells of the gastrointestinal tract. The aim of
this study was to identify, through coproparasitological examination, Cryptosporidium
spp. in properties of the dairy sector in the cities of Orleans, Sdo Ludgero and Bracgo do
Norte, located in the southern mesoregion of Santa Catarina. In order to carry out this
study, the technique used in the diagnosis was adapted and standardized by the Health
Laboratory of the Barriga Verde University (UNIBAVE - Orleans/SC). For analysis,
samples were submitted to the centrifuge—flotation technique in sucrose, and later
submitted to modified Ziehl-Neelsen staining. In total, samples were collected from 67
calves, aged 10 days to 3 months, from 22 farms. Oocysts of the genus Cryptosporidium
were identified in the feces of 47.76% (32/67) of the calves in 22 properties, of which
68.18% (15/22) were positive. The highest prevalence of cryptosporidiosis in calves was
observed in animals aged one month with 43.75% (14/32) of cases. Regarding the type
of production system, 40.63% (13/32) of the positive animals came from the semi-
intensive system. The study demonstrated the presence of a zoonotic protozoan little
known by rural landowners in the region, responsible for neonatal diarrhea in calves and
of great importance for public health. The identification of Cryptosporidium spp.
emphasizes the importance of carrying out more frequent laboratory tests on calves in
order to adopt more effective preventive measures, thus minimizing the economic losses
caused by the protozoan.
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In vitro evaluation of the ovicidal activity of Fluopsin C on Fasciola hepatica eggs
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The trematode Fasciola hepatica is distributed throughout the world, infecting, and
causing disease and economic losses in animals and humans. It has been included in the
list of neglected diseases by the World Health Organization. In Brazil, losses of around
US$ 210 million per year were estimated only with bovine fasciolosis. The control of this
parasitosis is largely based on the treatment of infected individuals, a strategy impaired
by the rise of anti-helminthic resistance. Thus, the investigation of novel molecules with
fasciolicidal activity is a necessary approach. Recently, the LAPAR (Laboratory of
Parasitology and Parasitic Diseases) research team standardized an in vitro protocol for
evaluating the ovicidal activity of molecules in F. hepatica eggs, as it reflects the
fasciolicidal activity in the adult trematodes. Here, this protocol has been applied to
investigate the anthelminthic potential of and organocupric compound produced by
Pseudomonas aeruginosa LV strain, when these bacteria are cultured in agrowth medium
containing copper, the Fluopsin C. F. hepatica eggs were collected from the bile of
slaughtered bovines from the Santa Catarina Plateau, Brazil. Gallbladders were collected
from four animals that had macroscopic lesions on the liver, and adult F. hepaticain their
bile ducts, and transported to LAPAR for analysis. The bile was collected, washed, and
the eggs were collected and counted. The samples were distributed in universal plastic
vials with lid, each containingat least 400 eggs in 15 ml of solution. Two concentrations
of Fluopsin C were tested, 5pug/ml and 20 pg/ml, and compared to a control group
containing only distilled water. The treatments and control were tested in triplicates, so
nine vials were prepared per sample. All samples were incubated for 28 days, at 27° C,
in the dark. After this period, the samples were exposed to an artificial light source for 24
h. Then, using a microscope, the eggs were classified as “undeveloped”, “embryonated”
or “hatched”, and the ovicidal activity evaluated. Inthe samples 1 and 2, no egg presented
any development in both concentrations of Fluopsin C, characterizing 100% of ovicidal
activity. In sample 3, the same was detected with 5 pg/ml of Fluopsin C, and 98,89% at
20 pg/ml. In sample 4, the ovicidal activities were of 98,85% and 99,62%, for 5 and 20
pg/ml, respectively. In conclusion, Fluopsin C is a compost that presented great ovicidal
activity on different field isolates of F. hepatica eggs, which may reflect an adequate
fasciolicidal activity. New studies will be carried out to investigate further the potential
of this molecule.
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{ Introdugﬁo } A associacao entre infeccao por A. reconditum e espécie de
ectoparasito coletado foi avaliada pelo teste de Qui-quadrado
. , . (p < 0,05).
A acanthocheilonemose € uma zoonose parasitaria, pouco
patogénica, provocada pelo filarideo Acanthocheilonema
reconditum. Canideos sao o0s principais hospedeiros (\ J
definitivos, e artropodes como pulgas (Ctenocephalides canis, Resultados

Ctenocephalides felis, Pulex irritans e Echidnophaga
gallinacea) e piolhos (Linoghathus setosus e Heterodoxus
spiniger), seus hospedeiros intermediarios como ilustrado na
Figura 1. Em estudo recente realizado em Lages, Santa
Catarina, foi verificada alta prevaléncia de
acanthocheilonemose canina, com 22% (98/444) de caes
positivos no Teste de Knott Modificado (TKM).

A tabela 1 descreve a associacao entre infeccao por A.
reconditum e espécie de ectoparasito coletado nos animais
avaliados no estudo.

Tabela 1. - Relacao dos ectoparasitos coletados e a relacao da presenca da
espécie em animais positivos para a infeccao por Acanthocheilonema reconditum
em caes de Lages.

L Percentual de animais
Percentual de animais

Especie de . positivos em relacao a P
: com a especie do ..
ectoparasito coletado actoparacito indicado especie de (p = 0,05)
i ectoparasito indicado
Ctenocephalides felis 73,41% (116/158) 22,41% (26/116) 0,553
Ctenocephalides canis 13,92% (22/158) 40,90% (9/22) 0,060
Pulex irritans 5,69% (9/158) 66,66% (6/9) 0,008
Trichodectes canis 0,63% (1/158) 100,00% (1/1) 0,077
Rhipicephalus sanquineus 0,63% (1/138) 0,00% (0/1) 0,570
- ' D i
Figura 1. - Representacao do ciclo biolégico de Acanthocheilonema Rhipicephalus microplus 3,16% (3/158) 60,00% (3/5) 0,061
reconditum. Amblyomma aureolatum 2,53% (4/158) 0,00% (0/4) 0,254
{ G Conclusio J

O objetivo do presente estudo foi avaliar a associacao da
ectofauna parasitaria de caes a infeccao por A. reconditum
neste municipio.

Metodologia

Foi verificada associacao entre infeccao por A. reconditum e
parasitismo por P. irritans nos animais avaliados (6/9, p =
0,008). Com a alta prevaléncia de A. reconditum registrada
J em caes no municipio de Lages, e a importancia de P. irritans

para a saude animal e humana, este estudo enfatiza a
necessidade da correta identificacao e controle de

Foram coletados aleatoriamente ectoparasitos de 158 caes
provenientes de diferentes bairros, que foram identificados
por meio de chaves pictoricas e dicotomicas.

ectoparasitos em animais de companhia, dado o carater
zoonotico desta filariose e o0 desconhecimento acerca de seus
efeitos em humanos.
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{ Introducao J

A acanthocheilonemose €& causada por Acanthocheilonema
reconditum (sin. Dipetalonema reconditum), um nematodeo
filarideo transmitido por artropodes (pulgas e piolhos), que
parasita principalmente o tecido subcutaneo e gordura
perirrenal de canideos. Apresenta distribuicao mundial, e ha
relatos de infecgao em outras espécies, incluindo o ser
humano. E considerado um parasito pouco patogénico para
0os caes, mas interfere diretamente no diagnostico de
dirofilariose, causada por outro filarideo, Dirofilaria immitis,
mais patogénico e de grande impacto a saude canina. Nao ha
confirmacao da presenca de D. immitis no Planalto Serrano
de Santa Catarina (SC), porém, diferentes laboratorios da
regiao verificaram a presenca de microfilarias em amostras
de sangue de caes, solicitando auxilio a equipe do LAPAR-
UDESC-CAV na identificacao do agente. A avaliacao
morfologica dos espéecimes indicou compatibilidade com
larvas de A. reconditum.

Objetivos }

O objetivo do presente estudo foi determinar a prevaléncia
da infeccao de A. reconditum em caes no municipio de Lages,
SC, cidade polo do Planalto Serrano Catarinense.

Metodologia J

Foram coletadas aleatoriamente e avaliadas 444 amostras
sanguineas de caes provenientes de diferentes bairros deste
municipio. Estas amostras foram analisadas por esfregaco
sanguineo corado com kit panotico rapido, e por teste de
Knott modificado (TKM), para avaliar a presenca e a
morfologia das microfilarias encontradas, como ilustrado na
Figura 1.

Figura 1. Morfologia de cabeca e cauda de microfilaria de Acanthocheilonema
reconditum (microscopia Optica com aumento de 40x vezes). Microfilaria com
detalhe aumentado, demonstrando a cabeca obtusa, com gancho cefalico. B -
Microfilaria com detalhe aumentado da cauda em formato de gancho.

Resultados J

A prevaléncia encontrada da infeccao por A. reconditum nos
caes de Lages foi de 22% (98/444), de acordo com os
resultados do TKM, nao sendo verificada nenhuma outra
especie de filarideo nas amostras avaliadas. Somente 4,3%
(19/444) das amostras foram positivas ao teste de esfregaco
sanguineo, sendo todas essas também positivas no TKM.
Houve concordancia fraca a razoavel entre os testes
utilizados (Kappa = 0,27), confirmando a menor
sensibilidade do esfregaco sanguineo quando comparado ao
TKM.

@-

Este € o primeiro estudo realizado no Planalto Serrano
Catarinense com foco em A. reconditum em caes. Foi
verificada alta prevaléncia, quando comparada com dados de
literatura, alem de confirmar a auséncia de D. immitis. Essas
informacdes sao relevantes aos meédicos veterinarios da
regidao, pela alta frequéncia de acanthocheilonemose canina, e
a indicagao do melhor metodo para diagnostico, alem da
importancia de seu controle em um contexto da Saude Unica.

Conclusao }
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PRIMEIROS REGISTROS DE Biomphalaria spp. EM CINCO MUNICIPIOS DO
PLANALTO SERRANO CATARINENSE, SANTA CATARINA, BRASIL

CHRYSSAFIDIS, AL'*; AMERICO, L'; LIMA, FR'; MACHADO, SGR'; MOURA, AB'

Laboratério de Parasitologia e Doencas Parasitarias, LAPAR-CAV-UDESC, Lages, SC

*andreas.ch@udesc.br

INTRODUCAO

A esquistossomose, popularmente conhecida “barriga d'agua”, € uma

Figura 1. Caramujos planorbideos compativeis com o género Biomphalaria,

visualizados em vegetacao aquatica, no municipio de Painel-SC.
doenca parasitaria causada pelo trematdédeo digenético Schistosoma

mansoni. O homem é um hospedeiro definitivo do parasito, e caramujos do
género Biomphalaria spp. Sao hospedeiros intermediarios. A transmissao
ocorre pelo contato com colecdes de agua contendo gastropodes infectados
pelo parasito, e liberando as fases larvais infectantes, chamadas cercarias,

capazes de penetrar a pele integra.

OBJETIVO

O presente estudo teve como objetivo relatar pela primeira vez a presenca
do género Biomphalaria spp. nos municipios de Anita Garibaldi, Cap&o Alto,
Painel, Sao Joaquim e Urupema, localizados no Planalto Serrano

Catarinense.

MATERIAL E METODOS

Figura 2. Caramujos planorbideos compativeis com o género Biomphalaria

Foram realizadas buscas ativas em propriedades rurais destes municipios, coletados no municipio de Anita Garibaldi-SC.
em colecbes de agua (Figura 1) como acudes e riachos, com avaliacéo
visual de vegetacdo, matéria organica submersa em decomposicao (limo,

galhos, folhas e madeiras), além do peneiramento do solo submerso. Foram

encontrados gastropodes em vegetacao, principalmente entre as raizes de

plantas aquaticas, e no solo. A analise morfolégica dos caramujos foi
realizada sob estereomicroscopio, utilizando-se chaves pictoricas

malacoldgicas.

RESULTADOS E CONCLUSAO .

Foram capturados 39 exemplares de caramujos planorbideos, compativeis

com o género Biomphalaria (Figura 2). Destes, cinco foram encontrados no
municipio de Anita Garibaldi, 11 em Capéao Alto, um no municipio de Painel,

trés em Sao Joaquim e 19 em Urupema. Ha relatos da presenca de

Biomphalaria peregrina nos municipios de Lages e Otacilio Costa, também AGRADECIMENTOS

no Planalto Serrano, porém, esta foi a primeira vez que o género foi Agradecemos a Fundacao de Amparo a Pesquisa e Inovacao do Estado de Santa
Catarina (FAPESC), pelo auxilio para o desenvolvimento da pesquisa. Termo de Outorga

encontrado nos municipios citados. Este relato enfatiza o risco de 2021TR793

ocorréncia da esquistossomose nesta regidao, e serve como um alerta a REFERENCIAS

satde publica, principalmente na populacéo rural. Este estudo faz parte de AGUDO-PADRON, |I. Listagem Sistematica dos Moluscos Continentais Ocorrentes no
Estado de Santa Catarina, Brasil. Comunicaciones de la Sociedad Malacologica del

um projeto de pesquisa em andamento, onde as espécies dos caramujos Uruguay. 91:147-179, 2008.

SCHLEMPER J. B. et al. Distribuicdo Geografica de Planorbideos em Santa Catarina,
Brasil. Revista da Sociedade Brasileira de Medicina Tropical. 29:411-418, 1996.
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coletados serao confirmadas através de ensaios moleculares, bem como a

presenca dos parasitos nestes moluscos sera investigada.
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PRIMEIROS REGISTROS DE Pseudosuccinea columellaEM MUNICIPIOS DO
PLANALTO SERRANO CATARINENSE

AMERICO, L.; ARRUDA, P.M.; LIMA, F.R.; MACHADO S.G.R; MOURA, AB;
*CHRYSSAFIDIS, A.L.

Laboratorio de Parasitologiae Doencas Parasitarias, Centro de Ciéncias
Agroveterinarias, Universidade do Estado de Santa Catarina (LAPAR-CAV-UDESC),
Lages, SC.

E-mail: andreas.ch@udesc.br

Os gastropodes da familia Lymnaeidae sdo considerados os principais hospedeiros
intermediarios do ciclo bioldgico de Fasciola hepatica, agente causador da fasciolose,
classificada como uma das doencas parasitarias zoonéticas mais negligenciadas no
mundo. Pseudosuccinea columella € um dos caramujos mais frequentemente associados
a esta parasitose, estando presentes em ambientes aquéaticos de agua doce de diversos
tipos. Entretanto, existem erros na literatura relacionados a presenca de P. columella na
regido Serrana do Estado de Santa Catarina. Em uma revisdo sobre a distribuicdo de P.
columella no Brasil, um relato sobre sua presenca no municipio de Urubici, considerado
incerto pelo proprio autor, foi utilizado para afirmar a presenca do caramujo no municipio
de Lages. Ao citar este caramujo em Urubici, os autores da revisdo se equivocaram uma
vez mais, relacionado esta confirmacdo com uma tese desenvolvida em Minas Gerais,
que sequer cita Santa Catarina. Portanto, o objetivo deste trabalho foi verificar a presenca
e realizar os primeiros registros fidedignos de P. columella em municipios localizados no
Planalto Serrano Catarinense. Foram realizadas buscas ativas em agudes, lagos, nascentes
e riachos de propriedades onde foram identificados bovinos positivos para fasciolose,
através da andlise coproparasitologica de sedimentacdo. Foram coletados diversos
espécimes, sendo transportados ao Laboratdrio de Parasitologia e Doencas Parasitéarias
(LAPAR-CAV-UDESC) para identificacdo. A avaliacdo morfoldgica e determinacao
taxondmica foi executada com base em informacGes de literatura e chaves pictoricas
malacologicas. Dentre os caramujos coletados, 31 deles apresentaram concha oval,
espiral curta com apice pontiagudo, corpo expandido em espiral ocupando mais de dois
tercos do comprimento total da concha, periésteo com linhas espirais incisas que cortam
as estrias de crescimento, e tentaculos curtos, achatados e triangulares, caracteristicos de
P. columella. Estes caramujos foram coletados em &gua doce corrente com fluxo lento,
de aspecto limpido ou levemente turvo, estando aderidos principalmente em material
organico em decomposicdo, como galhos, grimpas de araucaria e pedras com musgo. Em
uma propriedade, P. columella foi encontrado em uma mangueira plastica, que estava
recoberta de limo. Sendo assim, o presente relato comprova os primeiros registros de P.
columella nos municipios de Capdo Alto, Lages, Sdo Joaquim e Urupema, todos no
Planalto Serrano Catarinense. Esta pesquisa é parte de uma investigacdo epidemioldgica
da fasciolose no Planalto Serrano, uma regido previamente livre da parasitose. O
conhecimento acerca da ocorréncia da parasitose, e da distribuicdo de seus hospedeiros
gastrépodes, permitira o desenvolvimento de estratégias de controle e prevencdo da
fasciolose animal e humana.

Palavras-chave: Vetor; Zoonose; Fasciolose; One Health.
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PRIMEIRO REGISTRO DE Pseudosuccinea columella, PRINCIPAL
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!Laboratério de Parasitologia e Doencas Parasitarias, Universidade do Estado de Santa
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?Departamento de Engenharia Florestal, Universidade do Estado de Santa Catarina,
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RESUMO

Caramujos da familia Lymnaeidae atuam como hospedeiros intermediarios no ciclo
bioldgico da Fasciola hepatica, uma doenca parasitaria zoondtica e negligenciada.
Pseudosuccinea columella sdo caramujos de agua doce e estdo presentes em diferentes
habitats aquaticos, com alta prevaléncia no Brasil. O objetivo do presente estudo é relatar
a primeira identificacdo de P. columella no municipio de Lages. H& um relato prévio
publicado sobre a ocorréncia da espécie neste municipio, mas a publicacdo esta incorreta,
referenciando um achado de Urubici, ocasionando divergéncia e erro nas informagoes.
Foi realizada busca ativa de gastrépodes vetores de F. hepatica em locais propicios aos
moluscos, em propriedades com animais positivos para o parasito. Os gastropodes
capturados foram transportados ao Laboratério de Parasitologia e Doencgas Parasitarias
(LAPAR-CAV-UDESC) para andlise. A avaliagdo morfoldgica e determinacdo
taxondmica foi executada com base em caracteristicas como o tamanho e coloragdo da

concha e formato dos tentaculos. Dentre os caramujos coletados em Lages, 19



apresentaram concha oval, espiral curta com apice pontiagudo, corpo expandido em
espiral ocupando mais de dois tercos do comprimento total da concha, peridsteo com
linhas espirais incisas que cortam as estrias de crescimento, e tentaculos curtos, achatados
e triangulares. Os resultados comprovam o primeiro registro de P. columella no municipio
de Lages, sendo a informacéo de fundamental importancia para a confirmacao de casos
autoctones de fasciolose no municipio, contribuindo para a caracterizagdo dos locais de
ocorréncia da fasciolose e o desenvolvimento de estratégias para a promogdo da salde

animal e humana.

Palavras-chave: Fasciolose, doenca transmitida por gastropodes, Uma Saude.
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Fasciola hepatica ¢ um trematodeo zoonotico de grande importancia mundial que parasita o figado
de diversas espécies, sendo mais frequentemente encontrado em ruminantes. A pecudria exerce
um papel fundamental na economia global, porém os produtores ainda enfrentam diversos
obstaculos e entre eles, a fasciolose que € responsavel por perdas principalmente relacionadas a
diminui¢do na producdo de leite e carne. Santa Catarina estd em terceiro lugar entre os Estados
brasileiros com maiores registros de condenagao de figados e diminui¢do do peso da carcaga em
bovinos acometidos por F. hepatica, juntamente com o Rio Grande do Sul e Espirito Santo em
primeiro e segundo lugar, respectivamente. O objetivo do presente trabalho foi analisar os fatores
envolvidos na ocorréncia de fasciolose bovina em cinco municipios localizados no Planalto
Serrano Catarinense, visando delinear o perfil epidemiologico da fasciolose na regido. Para isso,
foi aplicado o questionario epidemioldgico relacionado as caracteristicas das propriedades, como:
objetivo da criagao, tamanho do rebanho e da propriedade, sistema de lotagdo, origem dos animais
do rebanho, tipo de exploracdo pecudria, tipo de manejo usado, presenga de areas alagadas, acesso
dos animais a agua, uso de tratamento antiparasitario — medicamento usado e frequéncia de
aplicagdo, exames fecais prévios ao projeto, conhecimento do produtor sobre a fasciolose e se
havia assisténcia veterinaria na propriedade. Todos os resultados foram compilados em planilhas
do Microsoft Excel®, para posterior analise. Como resultados, foram visitadas 68 propriedades
(Figura 1), nos municipios de Lages, Bocaina do Sul, Sdo Joaquim, Capao Alto e Urupema e
destas, 25% (17/68) foram positivas para F. hepatica no exame coproparasitogico de sedimentagao
(Tabela 1). Em rela¢do ao questionario epidemiologico aplicado, foi observado que 33% (23/68)
propriedades possuem uma area de até 100ha, 27% (19/68) ocupam de 100 a 200ha, 27% (19/68)
tem mais de 200ha e apenas 10% (7/68) possuem acima de 500ha. Em relagdo ao tamanho do
rebanho, 44% (30/68) das propriedades trabalham com rebanhos pequenos de até¢ 50 animais. Das
68 propriedades, foi observado que 73% (50/68) usa animais da propria propriedade para
reposi¢ao, ou compram animais do proprio municipio. A pecudria de corte ¢ predominante na
regido, das propriedades visitadas apenas 2,9% (2/68) sao dedicadas a producdo leiteira; e 100%
(68/68) trabalham com animais soltos a pasto onde os animais consomem agua de agudes, riachos
e outras fontes naturais de 4gua encontradas na propriedade. A maior parte dos produtores recebe
assisténcia veterinaria, mas apesar disso apenas 5% (4/68) ja haviam realizado exames
coproparasitologicos préviamente nos animais, € 51% (35/68) dos produtores conhecia F.
hepatica. Em relagdo ao historico, apenas 13% (9/68) das propriedades ja haviam recebido o
diagnostico de fasciolose anteriormente e destas, 66% (6/9) ainda eram positivas para o parasito.
Considerando a importancia econdmica deste parasito, esse estudo demonstrou que na regido
existem diversos fatores que contribuem diretamente para o ciclo completo do trematodeo e
infec¢do animal. Pesquisas epidemioldgicas sdo de grande importancia para antecipar e prevenir a
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disseminacao de doencas, permitindo a elaboracdo de estratégias de controle especificas para cada
regiao.

Tabela 1. Distribui¢do das propriedades visitadas de acordo com o municipio de origem e
resultado do exame coproparasitologico de sedimentagdo.

Porcentagem de

Municioi Total de propriedades Propriedades positivas propriedades positivas
unicipio et . . <
visitadas para Fasciola hepatica em relacio ao total de
propriedades (%)
Lages 23 7 30
Capio Alto 15 4 26
Bocaina do Sul 2 1 50
Urupema 24 5 20
Sao Joaquim 4 0 -
Total 68 17 25

PRORBFTA

Google Earth

Figura 1 Mapa das propriedades vzsztadas nos municipios de Lages, Bocaina do Sul Capao
Alto, Urupema e Sao Joaquim, localizadas no Planalto Serrano Catarinense. Propriedades na cor
vermelha negativas, propriedades na cor verde positivas.

Palavras-chave: Fasciola hepatica. Zoonose. Epidemiologia. Satde unica.
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O agronegocio possui grande relevancia na economia nacional e, deste setor, a pecuaria bovina
exerce um papel importante na economia e na subsisténcia de pequenas e grandes propriedades
no estado de Santa Catarina. A regido do Planalto Serrano Catarinense detém uma das maiores
produgdes de bovinos do estado, no entanto sofre com problemas sanitarios, como as parasitoses
que geram reducdo dos indices produtivos. Nesse contexto, Fasciola hepatica é considerado um
trematddeo de alta relevancia, sendo o agente causador da fasciolose, uma das doengas
parasitarias zoondticas mais negligenciadas no mundo. Sua transmissdo ocorre por meio do
hospedeiro intermediario, os caramujos da familia Lymnaeidae que sdo indispensaveis para o
ciclo. Os vermes adultos parasitam os ductos biliares do figado de animais infectados,
principalmente ruminantes. Os ovos produzidos pelo parasito sdo liberados pelo movimento da
vesicula biliar, passam pelo intestino e sdo eliminados pelas fezes no ambiente. Esses ovos, em
meio aquatico com temperatura e umidade ideais, geram miracidios que eclodem e infectam os
caramujos. No interior dos gastropodes o parasito passa por trés fases: esporocistos, rédias e
cercarias. As cercarias saem dos tecidos do caramujo e sdo liberadas em meio aquatico, que
nadam até a vegetacdo, onde realizam o processo de encistamento tornando-se metacercérias, a
forma infectante do parasito. O hospedeiro vertebrado ingere as metacercarias junto com a
vegetacdo, completando o ciclo. No Brasil, algumas espécies de Limneideos foram relacionadas
ao ciclo de F. hepatica, como: Pseudosuccinea columella, Galba viatrix, Galba cubensis, Galba
truncatula e Lymnaea rupestre. De acordo com informacdes de 6rgdos oficiais do Estado de
Santa Catarina, a fasciolose seria endémica somente na regido litoranea, portanto a regido do
Planalto Serrano seria livre da enfermidade. No entanto, atualmente, ha registros de animais
positivos abatidos na regido, com confirmacdo de casos autoctones. Com isso, 0 objetivo do
presente projeto, foi a realizagdo da busca ativa por gastropodes vetores e sua avaliacdo
morfolégica nos municipios de Anita Garibaldi e Painel, localizados no Planalto Serrano
Catarinense. Em outubro de 2022, foi realizado a busca por caramujos em 4 propriedades do
municipio de Anita Garibaldi e em 3 propriedades do municipio de Painel. A coleta foi executada
com o0 uso de pingas e luvas de procedimento. Para a manutencdo dos gastrépodes, foram
utilizados potes de polietileno contendo agua do local de coleta, transportados sob temperatura
ambiente até o Laboratorio de Parasitologia e Doengas Parasitarias (LAPAR-CAV-UDESC).
Como resultados, no municipio de Anita Garibaldi foram encontrados um total de 5 gastropodes
de género Biomphalaria, 56 especimes do género Potamolithus e em duas propriedades nédo
encontramos nenhum exemplar de gastrépodes. Por sua vez, em Painel foram encontrados 209
caramujos do género Potamolithus e 16 exemplares de P. columella. Em relagdo ao ambiente, 0s
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gastrépodes Biomphalaria spp. demonstraram preferéncia a locais com &gua parada e com alta
densidade de matéria organica. Ja os Potamolithus spp. eram encontrados em agua limpa e
corrente. Por sua vez, os P. columella tinham predilecdo a acudes e &gua parada com pouca
matéria organica. A identificacdo foi realizada no LAPAR, por meio da avaliagdo morfoldgica
com auxilio de um estéreomicroscopio, de acordo com as caracteristicas como tamanho,
coloracdo da concha e formato dos tentaculos. Os caramujos Biomphalaria spp. apresentavam
concha em formato de disco, coloracdo castanha, variando entre tons claros e escuros, e tamanho
bastante varidvel. Potamolithus spp. eram espécimes pequenos, ndo ultrapassando 6 mm,
caracterizados por uma concha globosa, homogénea, coloragdo geralmente castanha, sem listras
ou marcas, com tentaculos longos e presenca de uma listra longitudinal dorsal. Pseudosuccinea
columella mediam cerca de 20 mm, concha oval, com espiral curta e &pice pontiagudo, de
coloracdo marrom escura com manchas arredondadas, tentaculos curtos, achatados e triangulares,
com pé largo e curto. E importante ressaltar, que no estudo realizado anteriormente pelo LAPAR
em Painel, foram verificados casos autdctones de bovinos positivos, correlacionando com a
presenca do principal hospedeiro intermediario P. columella encontrado no presente trabalho. Da
mesma forma, nas propriedades avaliadas em Anita Garibaldi ndo houve animais positivos,
tampouco foram encontrados gastropodes da familia Lymnaeidae. Nesta pesquisa, foram feitos os
primeiros registros de P. columella na regido, ja que publicacdes anteriores estavam incorretas.
Embora sem relagdo com o ciclo da fasciolose, também ha os primeiros registros de
Biomphalaria spp., hospedeiro intermediario de Schistosoma mansoni. Dessa forma, este projeto
traz importantes informacdes para a compreensdo do ciclo de trematddeos zoondticos na regido
do Planalto Serrano Catarinense, contribuindo diretamente na producdo de conhecimentos em
prol da saude animal e humana.

Figura 1. Gastrépodes coletados atraves de busca atlva em propriedades rurais nos municipios de Painel e
Anita Garibaldi. A) Potamolithus spp. B) género Biomphalaria spp. C) Pseudosuccinea columella

Palavras-chave: Fasciolose. Caramujos. Trematodeos. Sadde Unica.
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Andreas Lazaros Chryssafidis®.

! Vinculado ao projeto “Pivotal study to evaluate the efficacy of a vaccine against feline
toxoplasmosis”
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A toxoplasmose € uma zoonose causada pelo Toxoplasma gondii um protozoario
coccidio intracelular obrigatério com ciclo heteroxeno, sendo hospedeiros intermediarios
qualquer animal de sangue quente, e hospedeiros definitivos somente felideos, como os gatos
domeésticos. Nos felideos ocorre a fase sexuada do ciclo de vida parasitario, com a producéo de
oocistos que sdo eliminados pelas fezes. Estes oocistos se tornam infectantes ap0s
aproximadamente 48h, sob condi¢bes ideais de temperatura e umidade. Hospedeiros
intermediarios e definitivos podem se infectar pela ingestdo dos oocistos esporulados
contaminando agua e alimentos vegetais. Apds a fase aguda da infeccdo, sdo formados cistos
parasitarios em diferentes tecidos dos hospedeiros. Para o ser humano, o maior risco de infeccéo
é pela ingestdo de carnes cruas ou mal-cozidas contendo cistos teciduais. O presente projeto
objetivou avaliar uma vacina felina para toxoplasmose, em formulagdo por spray intranasal,
com o objetivo de reduzir a quantidade de oocistos produzidos pelos felinos vacinados ap6s a
infeccdo, para interromper o ciclo de transmisséo do parasito. O projeto, que foi aprovado pelo
comité de ética, foi desenvolvido no Laboratorio de Parasitologia e Doencas Parasitarias
(LAPAR-CAV-UDESC) em colaboragédo com a empresa Vaxinano. Foram utilizados 12 gatos
(8 machos e 4 fémeas) sem raca definida com idade entre 10 e 14 semanas. Os animais estavam
clinicamente saudaveis, e eram desparasitados, sendo ministrado vermifugo (pirantel, febantel,
praziquantel) e pulicida (fipronil). Também eram soronegativos para toxoplasmose, testados
por imunofluorescéncia indireta (RIFI), e negativos para FIV e FELV, testados por
imunocromatografia (Alere FIV/FeLV). A vacina foi enviada pela empresa pronta para uso,
consistindo em um spray intranasal, formado por antigenos totais de T. gondii e adjuvante
baseado em nanomoléculas glicolipidicas. Os animais do grupo vacinado (G1, n = 6) foram
tratados no dia 0 e no dia 21. Os animais do grupo controle (G2, n = 6) receberam spray
intranasal de solucdo salina estéril nestes mesmos dias. No entanto, durante o estudo, a equipe
responsavel pelo manejo diario dos animais ndo sabia quais eram 0s animais vacinados até o
fim do projeto, a fim de evitar parcialidade no momento da avaliagdo. Todos os animais foram
inoculados com aproximadamente 200 cistos de T. gondii, pela via oral, em D77. Foram
coletadas amostras de fezes diariamente por 21 dias apés a infecgdo. As amostras foram testadas
por exame coproparasitologico por flutuacdo, utilizando-se solucéo de sacarose (SG = 1,24).
Foram realizados testes qualitativos até o inicio da eliminagdo dos oocistos, quando se passou
a fazer testes quantitativos, com contagem em camaras de McMaster. Quando o nimero de
oocistos era muito grande, era realizada a diluicdo da amostra para as contagens. Os animais de
ambos 0s grupos comecaram a eliminar oocistos 6 dias p6s a inoculagdo (6 dpi). O pico de
eliminacdo ocorreu entre 6 e 8 dpi, com resultados acima de 500 mil oOPG (oocistos por grama
de fezes) nos dois grupos. Todos 0s animais permaneceram positivos até 14 dpi, com reducgao
progressiva no numero de oocistos nos dois grupos. Em 19 dpi havia somente 1 animal do G1
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e 3 animais do G2 eliminando poucos oocistos (<50 0OPG), e em 20 dpi todos j& estavam
negativos. Nao houve diferenca estatistica significativa nos resultados de contagem de oocistos
entre G1 e G2 (teste t de Student, ao nivel de significancia de 5%). O projeto de pesquisa

continua em andamento, e uma nova fase de testes devera ser realizada com nova formulacéo
vacinal.

Palavras-chave: Toxoplasma Gondii. VVacina. Zoonose
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A toxoplasmose é uma doenca causada pelo protozoario Toxoplasma gondii, que possui
significativa importancia na Satde Unica, devido ao seu carater zoondtico. O T. gondii é um
coccideo de distribuicdo mundial, podendo infectar qualquer espécie animal de sangue quente. Os
felinos domésticos e selvagens sdo os Unicos hospedeiros definitivos, capazes de eliminar oocistos
ndo esporulados nas fezes que, em torno de 48 horas apos sua eliminacdo, esporulam e geram a
forma infectante do parasita. Em animais de producdo, principalmente ovinos e caprinos, causa
prejuizo devido aos problemas reprodutivos. Em seres humanos, é responsavel por alteracbes
congénitas graves e abortamentos. O estudo foi feito com a finalidade de avaliar a eficacia da vacina
anti-Toxoplasma gondii em reduzir a eliminacdo de oocistos nos animais vacinados, bem como
avaliar a evolugdo da resposta imune dos felinos vacinados. O projeto, que foi aprovado pelo
comité de ética, foi desenvolvido no Laboratdrio de Parasitologia e Doencas Parasitarias (LAPAR-
CAV-UDESC) em colaboracdo com a empresa Vaxinano. Foram utilizados 12 gatos (8 machos e
4 fémeas) sem raca definida com idade entre 10 e 14 semanas. Os animais estavam clinicamente
saudaveis, e eram desparasitados, sendo ministrado vermifugo (pirantel, febantel, praziquantel) e
pulicida (fipronil). Também eram soronegativos para toxoplasmose, testados por
imunofluorescéncia indireta (RIFI), e negativos para FIV e FELV, testados por
imunocromatografia (Alere FIV/FeLV). A vacina foi enviada pela empresa pronta para uso,
consistindo em um spray intranasal, formado por antigenos totais de T. gondii e adjuvante baseado
em nanomoléculas glicolipidicas. Os animais do grupo vacinado (G1, n = 6) foram tratados no dia
0 e no dia 21. Os animais do grupo controle (G2, n = 6) receberam spray intranasal de solucéo
salina estéril nestes mesmos dias. No entanto, durante o estudo, a equipe responsavel pelo manejo
diério dos animais ndo sabia quais eram 0s animais vacinados até o fim do projeto, a fim de evitar
parcialidade no momento da avaliacdo. Todos os animais foram inoculados com aproximadamente
200 cistos de T. gondii, pela via oral, em D77. Foram coletadas amostras de sangue dos animais
em D14, D35, D56, D70, D77, D87, D91 e D98, para a realizacdo de RIFI. Todos os animais
permaneceram soronegativos até a infeccdo, dado que a formulacdo vacinal foi delineada
especificamente para estimular a reacdo imunoldgica celular. Todos os animais se tornaram
soropositivos 10 dias ap0s a inoculagdo. Embora os titulos sorolégicos tenham sido em geral mais
altos nos animais vacinados, ndo houve diferenga estatistica significativa nos resultados
soroldgicos entre G1 e G2 (teste t de Student, ao nivel de significancia de 5%). Sendo assim, foi
possivel concluir que a os animais vacinados tiveram resposta imunolégica humoral semelhante
aos controles. O projeto continua em andamento, e uma nova fase de testes devera ser realizada no
proximo ano, com formulag&o vacinal diferente.

Palavras-chave: Toxoplasmose, vacina, felinos.
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Fasciola hepatica é um trematddeo de grande importancia mundial, sendo causador da
fasciolose, também conhecida na regido do Planalto Serrano como “baratinha do figado”. Esta é
uma zoonose que afeta diferentes espécies animais, sendo encontrada com maior frequéncia em
ruminantes. E uma parasitose que acomete figado e vias biliares, ocasionando grandes prejuizos
econémicos a producdo animal devido a condenacdo dos 6érgaos afetados, reducdo na producdo do
rebanho e em alguns casos a morte do animal. Em diversos municipios do Planalto Serrano a
pecudria extensionista é consolidada, havendo relatos de animais infectados na regido e registros
de figados condenados do Sistema de Inspecdo Estadual (SIF), entretanto, no municipio de Sao
Joaquim a coleta de material fecal para exame coproparasitologico de sedimentacdo de animais in
vivo e a busca direta por gastropodes vetores até entdo nao havia sido realizada.

Foram incluidas no estudo, de maneira aleatoria, 4 propriedades rurais da cidade de Sao
Joaquim. No total, foram coletadas 90 amostras fecais de bovinos. Foi também realizada a busca
ativa por gastrépodes limneideos, hospedeiros intermediarios do parasito. O numero de
propriedades e amostras a serem coletadas foi baseado no tamanho do rebanho da cidade, sendo a
informacdo cedida pela Companhia Integrada de Desenvolvimento Agricola de Santa Catarina
(CIDASC). As amostras foram coletadas de modo individual, diretamente da ampola retal, fazendo
uso de luvas de palpacdo. As fezes eram armazenadas em caixa térmica e levadas ao Laboratdrio
de Parasitologia e Doencas Parasitarias, do Centro de Ciéncias Agroveterinarias da Universidade
do Estado de Santa Catarina (LAPAR-CAV-UDESC), sendo armazenadas a uma temperatura de
4°C para analise em no maximo 72 h. Para o diagndéstico de fasciolose bovina, foi utilizado o
método coproparasitolégico de sedimentacdo e a leitura dos resultados foi feita com
estereomicroscopio. Na sedimentacdo, eram processadas 6 g de fezes de cada animal, que foram
homogenizadas em uma proveta de polietileno graduada (250 mL), com 84 mL de agua. O
contetdo foi filtrado em peneira comum e transferido para um frasco conico de 500 mL, sendo o
volume ajustado para 400 mL com agua. Ap6s 10 min, o sobrenadante foi descartado de forma
cuidadosa, restando aproximadamente 50 mL no frasco com o sedimento, e 0 processo foi repetido
mais duas vezes para se obter uma amostra limpa. Ao final, a amostra foi deixada em repouso por
mais 5min e o sobrenadante removido com o auxilio de uma pipeta de Pasteur descartavel. Cada
amostra foi distribuida em duas placas de Petri, sendo coradas com trés gotas de Azul de Metileno
1% para melhor visualizacdo dos ovos do trematodeo sob estereomicroscépio.

Todas as amostras analisadas das propriedades de S&o Joaquim obtiveram o resultado
negativo, e nenhum gastropode foi achado durante as buscas ativas realizadas. Estes resultados
compuseram o projeto de pesquisa sobre a distribuicdo da fasciolose bovina no Planalto Serrano,
tendo sido publicado em revista especializada (Frontiers in Veterinary Science). Embora a
fasciolose dificilmente gere Obitos na espécie bovina, a doenca gera importante impacto a
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bovinocultura, pelas perdas produtivas e condenacdo hepética nos frigorificos. Esta linha de
pesquisa continua em andamento, onde estdo sendo investigados os fatores epidemioldgicos que
levaram a introducdo desta parasitose no Planalto Serrano, sendo S0 Joaquim uma peca
fundamental para esta analise, dada a baixa prevaléncia neste municipio. A avaliacdo comparativa
entre S&0 Joaquim e municipios com alta prevaléncia, como Painel, fornecerd informagdes
fundamentais sobre as diferencas no manejo dos bovinos, o que possibilitard disseminar dados
importantes que podem evitar a infeccdo dos animais, as perdas econdmicas decorrentes da
fasciolose, além de possiveis casos zoonoticos na regido.

Palavras-chave: Fasciolose. Planalto Serrano. Sedimentagéo.

Apoio: CNPq e fapesc Pagina 2 de 2



Semindadrio de Iniciacdo Cientifica
Universidade do Estado de Santa Catarina

32" SIC UDESC
UDESC

V4 SIDA
S e CERTIFICADO

O

SANTA CATARINA

A Universidade do Estado de Santa Catarina - UDESC certifica que
fapesc SANDY GABRIELLY RADUNZ MACHADO
Fundac¢ao de Amparo a
Pesquisa e Inovacao do
Estado de Santa Catarina

participou do 32° SIC e apresentou o trabalho intitulado " Investigagdo epidemiologica

da fasciolose bovina no municipio de Sdo Joaquim " de autoria de Thayna Fiorentin

Moreira, Larissa Américo, Felipe Rieth de Lima, Sandy Gabrielly Radiinz Machado, Andreas
g‘_’ﬂsr":fff"’ ”;“f"ﬂf,“;’ 9-‘-";;;"’””-‘-'"“0 Lazaros Chryssafidis, na forma de apresentacao oral, no dia 27 de outubro de 2022, no
R Centro de Ciéncias Agroveterinarias CAV/UDESC.

Governo do Estado de Santa Catarina

Lages, SC, 08 de novembro de 2022

Prof. André Thaler Neto Prof. Alvaro Luiz Mafra

Diretor Geral Diretor de Pesquisa e Pés-Graduagao



32° Seminario de Iniciacao Cientifica

Certificado registrado pela DPPG/CAV/UDE

Cédigo de autenticacao: 601b66d01f7eed9fbada9e3cf5f9ab84
Valide em https://certificados.sistemas.udesc.br/Certificados/MeusCertificados/index?opcao=validar Gerado em 17/11/2022 14:47:31 por 09493458977




ubDEscC Semindrio de Iniciag@o Cientifica

u l Q
. B

UNIVERSIDADE 4 J Universidade do Estado de Santa Cataring
'6‘ SANTA CATARINA 30° S C UDESC

SANTA CATARINA

INVESTIGACAO DE GASTROPODES VETORES DE Fasciola hepatica NO MUNICIPIO
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! Vinculado ao projeto “Investigacéo de gastropogssres dd-asciola hepatica no Planalto Catarinense e
caracterizagdo geoambiental das areas infestadas”

2 Académica do Curso de Medicina Veterinaria — CAWESC — Bolsista voluntéria PIVIC/UDESC
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O agronegocio € uma das bases da economia brasiato que em 2018 foi responséavel
por 20,8% do PIB nacional. Deste setor, a pecléna, além de ter um papel importante na
economia, é fundamental na subsisténcia de peqgpen@asedades. O Estado de Santa Catarina é
destaque neste segmento, sendo que, segundo dadB&HE de 2017, a pecuéria bovina esta
presente em pelo menos 85% das propriedades oataisnenses. A regido do Planalto Serrano
compreende 18 municipios e tem grande relevancigueo diz respeito a producdo bovina
catarinense, pois, gracas as suas caracteristiefsckmaticas, apresenta um grande potencial
produtivo. Porém, a regido ainda possui baixoscésdiprodutivos decorrentes da ineficiente
nutricdo, problemas sanitarios, manejo inadequadmiro potencial genético dos animais.
Dentre os problemas sanitarios em animais de p&ojugs parasitos tém grande importancia,
pois interferem diretamente nos indices produtezaausam perdas econdmicas, pela reducao do
ganho de peso e producao de leite, custo de tratame condenacado de visceras em frigorificos.
Uma das parasitoses mais relevantes neste codexfasciolose, doenca causada pekriola
hepatica, verme trematddeo de ampla distribuicdo mundia, acomete o figado e vias biliares
de ruminantes e outras espécies de mamiferos,ridollo ser humano. Este € um parasito
digenético, ou seja, necessita de hospedeiro ietii&mo para completar o seu ciclo, sendo estes
os caramujos da familia Lymnaeidae, que se desasmoém meio aquatico e em lugares com
temperaturas amenas. Os vermes adultoB. depatica parasitam os ductos biliares do figado
dos animais infectados, onde liberam os ovos qgtrayés do ducto colédoco, alcancam o
intestino. Assim, 0s ovos sdo eliminados com agsfgzara o ambiente, desenvolvem-se e
eclodem no meio aquéatico, liberando as larvas daramtas miracidios. Apos a eclosdo, os
miracidios buscam os caramujos limneideos, penetrasngastropodes e sofrem alteracdes
sequenciais (esporocisto, rédias) até formarenmeasgas, que sao liberadas na agua e nadam
até a vegetacdo, onde sofrem o processo de eneigtare se tornam metacercarias, forma
infectante do parasito. O hospedeiro vertebradongecta ingerindo as metacercarias na
vegetacdo. Ao passarem pelo estbmago, ou abomssfaseiolas jovens se desencistam e
penetram no duodeno, migrando atraveés da pareestingl até o parénquima hepatico, onde
permanecem por algumas semanas até atingirem tsschiiares e evoluirem a forma adulta.
Ao conhecer o ciclo de vida do parasito, entendequespara a sua ocorréncia é necessaria a
presenca do caramujo como vetor, uma vez quetsa&&s estiver presente no meio ambiente, o
parasito ndo se desenvolve para a forma infect@ddeacordo com informacdes de 6rgaos
oficiais do Estado de Santa Catarina, a fasciodesm endémica somente na regido litoranea,
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estando a regido Serrana livre da enfermidade.oEntgpresente trabalho teve como objetivo
verificar a presenca dé. hepatica em Painel, bem como identificar os caramujos lice@s
neste local.

Para tal, foram coletadas amostras fecais de b®@mvinos em 26 propriedades, sendo 414
amostras de bovinos e 39 de ovinos. As coletassféoemm realizadas diretamente da ampola
retal dos animais, de forma individual, sendo zddias luvas de palpacéao e de procedimento. As
amostras foram armazenadas em sacos plasticosad®iite identificados, acondicionadas em
caixa térmica e transportadas ao Laboratorio dasRalogia e Doencas Parasitarias (LAPAR-
CAV-UDESC), onde foram mantidas sob refrigerac@ aprocessamento. As amostras foram
submetidas a analise coproparasitolégica qualgir sedimentacdo, para verificar a presenca
dos ovos dé. hepatica. Para tanto, foram colocados 84 ml de 4gua emaafnaa graduada e o
volume foi completado até 90 ml com a amostra femarespondendo a 6 g de fezes. Com um
bastdo de vidro, o material foi homogeneizado @&ado sobre uma peneira colocada em um
calice de vidro graduado de 500 ml. Entdo, complsto calice com agua até aproximadamente
400 ml, deixando o material repousar por 10 minuthgds este tempo, descartou-se o
sobrenadante e o processo foi repetido. Por finranicadicionadas 5 gotas de azul metileno ao
sedimento, que foi homogeneizado e transferido ¢ha@a placas de Petri. A leitura das amostras
foi realizada em um estereomicroscopico. Nas pedpdes em que foram identificados animais
positivos paraF. hepatica, foi realizada busca ativa pelos caramujos aquetem areas de
banhado, agudes e riachos. Os gastrépodes coldtadosacondicionados em potes com tampa,
devidamente identificados e transportados em urha ¢édrmica até o LAPAR, onde ficaram
armazenados em microtubos com alcool 70% e re&ulgs; para posterior analise e
identificacdo.

Das propriedades analisadas, 57,7% (15/26) apessent animais infectados pdf.
hepatica, com prevaléncia de 24,9% (103/414) bovinos passtie nenhum ovino positivo. Foi
realizada busca ativa por caramujos em quatro jgaguies positivas, sendo coletados em duas
delas 27 caramujos que estavam localizados emogode arvores e grimpas de araucéria
presentes em riachos limpos. Todos os caramujasigados eram de uma mesma espécie, mas
na analise morfologica preliminar ndo foi possidehtifica-la. O material genético seré extraido
e a identificacdo serd realizada por sequenciamdmmbém sera pesquisada a presenca do
DNA do parasito nestes caramujos.

Com esta investigacado, pode-se concluir Gudepatica infecta bovinos naturalmente no
municipio de Painel, sendo disseminada por caramgdamilia Lymnaeidae presentes na Serra
Catarinense. Com as informacfes resultantes desjetq serd possivel delinear acdes que
auxiliardo os produtores rurais a reduzirem as ggemtodutivas e econémicas relacionadas a
fasciolose, otimizando a produtividade e o retdinanceiro. Além disto, sera possivel atuar na
saude publica, conscientizando a populagdo e aplicanedidas de controle para prevenir o
surgimento de casos humanos, que ja foram detectadmutra regido de Santa Catarina.

Palavras-chave:Fasciolose. Ruminantes. Lymnaeidae.
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hepatica obtidos de ruminantes do Estado de Santa Catarina”
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Fasciola hepatica, conhecida na regido do Planalto Serrano como “baratinha do figado”, é o
trematodeo causador da fasciolose, uma parasitose encontrada com maior frequéncia em bovinos,
mas que também pode afetar outros mamiferos, incluindo os humanos. Na producdo animal é
responsavel por perdas econdmicas devido a condenacdo do figado, reducdo da producéo de carne,
leite, 1&, além dos custos com tratamento. O tratamento pode ser feito utilizando benzimidazois,
porém a resisténcia do parasito ao Triclabendazol vem sendo registrada desde 1990 em diversos
paises, incluindo o Brasil. O uso do Nitroxinil, Albendazol e Closantel tem sido uma alternativa a
essa crescente resisténcia, no entanto com a intensificacdo de seu uso faz se necessario mais estudos
a respeito do surgimento de resisténcia a estes farmacos, como o presente estudo que tem como
foco a avaliacdo do Nitroxinil in vitro, pois um diagnostico precoce de resisténcia é essencial para
se estabelecer programas de controle parasitario.

O farmaco do presente estudo é quimicamente denominado de 4-Hydroxy-3-lodo-5-
NitrobenOnitrile e faz parte do grupo quimico dos substitutos fendlicos. Diferentemente do
Albendazol e Closantel ele € considerado especifico para fasciolose, mas pode ser utilizado para
tratar outras parasitoses. Sua concentracdo recomendada é de 34%, passa por metabolizagdo
hepética e excrecdo renal. Por possuir uma elevada taxa de absorcdo, seus residuos podem ser
encontrados na carne do animal, sendo necessario um tempo minimo de 30 dias entre a
administracdo e o abate. Seu mecanismo de acdo pelo desacoplamento da fosforilacdo oxidativa,
desta maneira, interferindo na obtencdo de energia do parasito, matando-os por inanigéo.

A avaliacdo da acdo do Nitroxinil in vitro é uma alternativa aos testes in vivo, que possuem
maior custo, pois estudos recentes demonstraram uma correlacdo positiva entre a resisténcia
verificada em ovos com a resisténcia dos vermes adultos in vivo. A eficdcia do tratamento é
analisada através da atividade ovicida do farmaco, por meio da seguinte equagéo:

(Yovoscontrole — %ovostratados)
* 100.
%ovoscontrole

Desta forma, a avaliagé@o de eficacia do farmaco, e consequente avaliacdo de resisténcia do
isolado, foi feita com ovos de F. hepatica presentes na vesicula biliar de animais naturalmente
infectados. Para a coleta deste material foram feitas visitas ao Frigorifico Fox, em Lages, Santa
Catarina. Apds o abate dos animais é feita a inspecdo da carcaga, sendo visualizadas as lesGes
caracteristicas e muitas vezes os vermes ainda presentes. Os animais parasitados tém o figado
descartado. As vesiculas biliares dos animais positivos foram levadas ao Laboratério de
Parasitologia e Doengas Parasitarias (LAPAR-CAV-UDESC) para processamento. As biles

Atividade ovicida =
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coletadas eram identificadas, seguindo uma ordem numérica crescente. O processamento inicia-se
com a diluicdo da bile em frascos de sedimentacdo, para se utilizar a amostra inteira proveniente
de um animal ela foi fracionada em mais de um frasco, colocando 100 ml de bile e 400 ml de 4gua
em cada um, aguardando por 10 min a sedimentacdo dos ovos. Apds cuidadoso descarte do
sobrenadante, o processo foi repetido, e o sedimento restante foi transferido para tubos plésticos de
50 ml, e centrifugados a 1500 rpm por 10 min. Ao final, os sedimentos provenientes de uma mesma
amostra foram reunidos em um tubo Gnico de 50 ml, para nova centrifugagdo, por 4 min a 1500
rpm, sendo o sobrenadante cuidadosamente descartado. Com essa amostra final, adicionou-se agua
destilada até completar 5 ml e, com uma micropipeta, foram analisadas trés aliquotas de 100 pl
para a contagem de ovos, sob 0 microscopio optico. A concentracdo de ovos foi calculada através
da média aritmética das aliquotas, extrapolada para 5 ml. Para o teste de resisténcia do farmaco in
vitro, sao necessarios no minimo 400 ovos, que sdo incubados, por 21 dias, em potes plasticos
descartéaveis contendo o Nitroxinil (Nitromic®). A dosagem do farmaco foi calculada com base na
indicacdo da bula, sendo de 2 ml / 50 kg, proporcionalmente ao volume final de 40 ml, portanto
utilizou-se 1,6 pl do farmaco. A incubacdo dos ovos de cada amostra foi realizada em triplicata,
além do grupo controle em que se utiliza apenas agua destilada. Os potes foram colocados em
estufa a 37 °C e, apds o periodo de incubacdo de 21 dias, foram retirados e expostos a luz por 24 h,
para induzir a eclosdo dos ovos. Apos esse periodo, as amostras sao avaliadas ao microscopio,
sendo avaliados 100 ovos, que séo classificados em: ovos eclodidos, ovos embrionados e ovos néo
embrionados. Foram analisadas 17 amostras no total. A partir dos resultados verificou-se quatro
isolados com sugestiva resisténcia, com baixa atividade ovicida (Tabela 1). As 13 amostras
restantes apresentaram uma boa média de atividade ovicida, podendo haver indicac¢do do Nitroxinil
para o tratamento dos animais infectados. No entanto, o estudo reforca a importancia dos testes de
resisténcia para o estabelecimento do protocolo de controle parasitario mais adequado para cada
propriedade.

Tabela 1. Avaliagdo in vitro de isolados de Fasciola hepatica resistentes ao Nitromic® em comparacao a
média de 13 amostras ndo resistentes.

Resultados (%0)

N° da amostra Nao embrionado Embrionado Eclodido Atividade ovicida
1 Nitromic 34% 14,30 21 64,66 2 65
Controle 12 22,33 65,66 ’
) ) o
9 Nitromic 34% 3 20,33 76,60 0,96
Controle 4 22 74
i i 0 38 18,60 39,60
3 Nitromic 34% 2335
Controle 24 30,33 45,6
i i 0 16 25,60 58,33
4 Nitromic 34% 2335
Controle 2,33 22 75,66
] ) 0
013 Nitromic 34% 97,34 0,99 1,68 96,90
Controle 10,04 39,44 46,73

Palavras-chave: Fasciolose. Resisténcia. Nitroxinil.
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A fasciolose é uma das parasitoses de maior importancia mundial, por seu impacto na saide
animal e humana. O agente etioldgico no Brasil é Fasciola hepatica, um trematddeo parasito de
ductos biliares de diferentes espécies de mamiferos, principalmente de ruminantes. Causa grande
perda econbmica, muitas vezes imperceptiveis aos produtores, pois a maior parte dos casos
ocorre de forma subclinica. Com o aumento na utilizacdo de farmacos anti-helminticos, a
resisténcia parasitaria se tornou um problema para o controle das verminoses. O presente trabalho
teve como objetivo avaliar a resisténcia parasitaria ao triclabendazole, farmaco fasciolicida mais
utilizado no mundo, por meio de um protocolo in vitro que utiliza ovos coletados de vesiculas
biliares de bovinos naturalmente infectados por F. hepatica. No decorrer do estudo, foram
realizadas visitas ao frigorifico Fox, localizado na cidade de Lages, na regido do Planalto Serrano
de Santa Catarina. Durante o abate, quando eram detectados animais com o figado comprometido
pela presenca do trematddeo, era feita a coleta da vesicula biliar em um recipiente e
posteriormente, encaminhada para o laboratério de Parasitologia e Doencas Parasitérias
(LAPAR-CAV-UDESC). Para a remocdo da bile e recuperacdo dos ovos, utilizava-se a diluicdo
na proporg¢do de 1:5, distribuindo-se a bile em frascos conicos e preenchendo-os com &gua. Apds
10 minutos, era realizado o descarte do sobrenadante, em seguida, repetia-se o processo. Apos a
retirada do Gltimo sobrenadante, eram deixados aproximadamente 20 ml em cada frasco, e o
conteddo era transferido para tubos de centrifugacdo de 50 ml. Depois de calibrados com o
mesmo peso, realizava-se a centrifugacdo por 10 min a 1500 rpm, com o descarte do
sobrenadante. Os sedimentos eram reunidos em um Gnico tubo com o auxilio de uma pipeta de
Pasteur. A amostra era novamente centrifugada, por 4 min a 1500 rpm, o sobrenadante
cuidadosamente descartado, e o pellet ressuspendido em agua destilada até completar 5 ml. Para a
quantificacdo dos ovos, trés aliquotas de 100 pl eram analisadas, sendo calculada a média
aritmética e o namero extrapolado para os 5 mL de amostra. Para a andlise de eficacia do
triclabendazole, e eventual resisténcia parasitaria, eram preparadas triplicatas com no minimo 400
ovos em cada, bem como triplicata do controle ndo tratado, em volume final de 40 ml por frasco.
O tratamento era realizado utilizando a dose terapéutica para bovinos, de acordo com as
recomendacgdes do fabricante do produto comercial (Saguaymic Plus, Microsules), sendo 12
mg/kg. Considerando-se o volume final e a relacdo aproximada de 1.000 g/L, 4,8 pl de
triclabendazole eram transferidos com uma micropipeta para cada frasco contendo os ovos, que
eram entdo colocados diretamente na estufa a 27°C por 28 dias. Ao final do periodo de
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incubagdo, com o auxilio de um estereomicroscopio foi realizada a analise do desenvolvimento
dos ovos de F. hepatica classificando como ndo embrionados, embrionados ou eclodidos nas
triplicatas dos frascos tratados e dos controles. Foram contados ao total, 100 ovos em cada
recipiente e entdo realizada a média aritmética entre os 3 resultados de cada grupo, sendo a
eficacia calculada comparando-se a reducdo da viabilidade dos ovos tratados (tabela 1) com os
grupos controle (tabela 2), considerando-se resistente qualquer amostra com reducdo de
viabilidade abaixo de 95%. De acordo com o0s resultados obtidos, foi possivel concluir que
nenhum dos isolados analisados apresentou resisténcia ao farmaco utilizado. O estabelecimento
deste protocolo de teste de eficacia no LAPAR-CAV-UDESC é fundamental para auxiliar os
produtores de gado bovino da regido e do Estado de Santa Catarina no controle da fasciolose
bovina.

Tabela 1. Desenvolvimento dos ovos de Fasciola hepatica coletados de vesiculas biliares de dez bovinos
naturalmente infectados, sob tratamento com farmaco a base de triclabendazole.

N° Animal Ovos ndo Ovos embrionados  Ovos eclodidos (%0)
embrionados (%) (%)
1 100 0 0
2 96,7 1,3 2
3 97,7 0,3 2
4 97 2 1
5 99 0 1
6 96,7 1 2,3
7 100 0 0
8 97,7 0,3 2
9 99,7 0 0,3
10 99,7 0 0,3

Tabela 2. Grupo controle do desenvolvimento dos ovos de Fasciola hepatica coletados de vesiculas
biliares de dez bovinos naturalmente infectados.

N° Animal Ovos nao Ovos embrionados  Ovos eclodidos (%0)
embrionados (%) (%)
1 8,7 31,7 59,6
2 6 44,5 49,5
3 2 63 35
4 7 69 24
5 33 43,3 53,4
6 1,7 31,3 67
7 11,3 29,3 59,4
8 1 44 55
9 22 48,7 29,3
10 12,3 38,3 49,4

Palavras-chave: Resisténcia. Fasciolose. Bovinos.
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A pecuaria bovina tem grande relevancia na economia nacional e na subsisténcia de
pequenas propriedades. O estado de Santa Catarina é destaque neste segmento, sendo que, de
acordo com dados do IBGE de 2017, a pecudria bovina esta presente em pelo menos 85% das
propriedades rurais catarinense. A regido do planalto serrano compreende 18 municipios e
representa 12,71% do rebanho efetivo do Estado. Possui grande potencial produtivo gracgas as suas
caracteristicas edafoclimaticas, entretanto, ainda apresenta baixos indices produtivos decorrentes
da ineficiente nutricdo, problemas sanitarios, manejo inadequado e baixo potencial genético dos
animais. Em relacdo aos problemas sanitarios em animais de producdo, pode-se destacar as
parasitoses, que levam a reducgdo de indices produtivos como ganho de peso e producéo de leite,
além de perdas econémicas relacionadas ao custo de tratamento e condenacdo de visceras em
abatedouros frigorificos. Neste contexto, uma das parasitoses mais relevantes é a fasciolose, doenca
causada pelo trematodeo Fasciola hepatica que acomete figado e vias biliares de ruminantes e
outras espécies de mamiferos, incluindo o ser humano. Este € um parasita digenético, ou seja,
necessita de um hospedeiro intermediario para completar seu ciclo, sendo estes 0s caramujos da
familia Lymnaeidae, que se desenvolvem no meio aquéatico em lugares de temperaturas amenas.
Os vermes adultos de F. hepatica parasitam os ductos biliares do figado dos animais infectados,
onde liberam os ovos que, posteriormente, alcangam o intestino e sdo eliminados com as fezes para
0 ambiente. Entdo desenvolvem-se e ao entrar em contato com o meio aquatico, eclodem e liberam
larvas denominadas miracidios. Ap0s a eclosdo, estes miracidios buscam os caramujos limneideos,
penetram nestes gastropodes e sofrem alteracdes sequenciais (esporocisto, rédias) até formarem as
cercarias. Estas sdo liberadas na agua e nadam até a vegetacdo, onde sofrem o processo de
encistamento e se tornam metacercarias, forma infectante do parasito. Entdo, o hospedeiro
vertebrado se infecta ingerindo as metacercarias na vegetacao e, ao passarem pelo estbmago ou
abomaso, as fasciolas jovens excistam e penetram no duodeno, migram através da parede intestinal
até o parénquima hepatico, onde permanecem por algumas semanas até atingirem as vias biliares
e evoluirem a forma adulta. Dessa forma, devido ao ciclo de vida do parasito, € indispensavel a
presenca do caramujo como vetor da F. hepatica, uma vez que, se este nao estiver presente no meio
ambiente, o0 parasito ndo se desenvolve para a forma infectante. De acordo com informagdes de
orgéos oficiais do Estado de Santa Catarina, a fasciolose seria endémica somente na regido
litordnea, estando a regido Serrana livre da enfermidade. No entanto, ha registros de animais
positivos sendo abatidos no Planalto Serrano Catarinense, porém sem confirmacdo de
contaminacgdo autoctone. Entdo, objetivou-se neste trabalho verificar a presenca da F. hepatica no
municipio de Anita Garibaldi. Para isso, foram coletadas amostras fecais de bovinos diretamente
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da ampola retal destes animais, de forma individual, utilizando luvas de palpagdo. As amostras
foram armazenadas em sacos plasticos devidamente identificados, acondicionadas em caixa
térmica e transportadas ao Laboratorio de Parasitologia e Doencgas Parasitarias (LAPARCAV-
UDESC), onde permaneceram sob refrigeracdo até o seu processamento. No laboratorio, as
amostras foram submetidas a analise coproparasitoldgica qualitativa por sedimentacdo adaptada, a
fim de verificar a presenca dos ovos de F. hepatica. Esta técnica utilizou o dobro da amostra fecal
do protocolo original, objetivando aumentar a sensibilidade do diagndstico. Entdo, adicionou-se 84
mL de &gua em uma coluna graduada e completou-o com amostra fecal até atingir o volume de 90
mL, correspondendo a 6 g de fezes. Este material foi homogeneizado, com um bastéo de vidro, e
despejado sobre uma peneira em um célice graduado de 500 mL. Posteriormente, completou-se o
calice com &gua até aproximadamente 400 mL, deixando o material repousar por 10 minutos e,
apos este tempo, descartou-se o0 sobrenadante e repetiu-se o processo. Por fim, foram adicionadas
aproximadamente 5 gotas de azul metileno ao sedimento, o qual foi homogeneizado e transferido
para duas placas de Petri e, posteriormente, foi realizada a leitura das amostras em um
estereomicroscopico. Durante o periodo do projeto, foram coletadas e analisadas 216 amostras,
provenientes de 14 propriedades do municipio de Anita Garibaldi. Destas, nenhum animal era
positivo para F. hepatica. Além disso, foi realizada uma busca ativa por caramujos nas areas
alagadicas de uma das propriedades, porém, ndo se encontrou nenhum gastrépode vetor. No
entanto, é de extrema relevancia ampliar a pesquisa de caramujos neste local. Com esta
investigacdo, pode-se concluir que, até o presente momento, a F. hepatica ndo infecta bovinos
naturalmente no municipio de Anita Garibaldi, a0 menos nas areas amostradas. Entretanto, apesar
de ausente, é de suma importancia conscientizar os produtores rurais sobre 0s prejuizos que a
fasciolose acarreta no rebanho bovino, bem como aplicar medidas preventivas para evitar a
contaminacgédo dos animais.

Figura 1. Coleta de amostra fecal diretamente na ampola retal do animal.

Palavras-chave: Fasciolose. Ruminantes. Caramujos.
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A Fasciola hepatica € um trematédeo digenético que parasita os ductos biliares de
diversas espécies de animais, incluindo ruminantes e seres humanos. Na bovinocultura gera
grandes prejuizos econbémicos para os produtores devido a diminui¢cdo no ganho de peso, queda
na producao de leite e a condenacdo do figado em abatedouros. Pode haver uma diminuicdo de
até 25% na producdo de animais parasitados. A regido do Planalto Serrano do Estado de Santa
Catarina detém uma das maiores producgdes de bovinos do estado e, historicamente, é apontada
como livre de fasciolose, apesar de condenac¢des em abatedouros j& apontarem animais infectados
na regido, porém sem a confirmacdo de autoctonia. A falta de informacdo contribui para a
disseminacéo da doenga na regido, pois poucos produtores tém conhecimento da existéncia desse
parasita e, consequentemente, da maneira mais adequada para seu controle e prevencdo. Para
completar seu ciclo bioldgico e conseguir se alojar em seu hospedeiro definitivo, estes parasitas
precisam passar por caramujos da familia Lymnaeidae, que servem como vetores biologicos,
albergando a fase larval do helminto. Apds o ovo ser liberado no ambiente, através das fezes dos
animais parasitados, desenvolve-se dentro dele a primeira fase larval, o miracidio. Com
temperatura e umidade ideais o miracidio eclode e, em um ambiente aquético, ele infecta o
caramujo. O miracidio se desenvolvera para a fase de esporocisto, gerando rédias, que daréo
origem as cercarias. A cercaria saira do molusco e encistarda na vegetacdo, formando as
metacercarias, que infectardo os hospedeiros definitivos que ingerirem-nas acidentalmente junto
com a vegetacdo. O ciclo se completa quando o parasito chega a fase adulta nos ductos biliares
dos hospedeiros. Assim, 0s caramujos sdo absolutamente necessarios para o ciclo bioldgico de F.
hepatica. Por isso, e pela auséncia da confirmacdo de casos autdctones de fasciolose na regido, o
objetivo deste projeto de pesquisa foi capturar e identificar morfologicamente espécimes de
Lymneideos que vivem na regido do municipio de Lages, bem como identificar propriedades com
animais positivos para F. hepatica atraves de analise coproparasitolégica por sedimentacdo.
Foram selecionadas diversas propriedades no municipio e em cada uma eram selecionados, no
maximo, 20 animais para a coleta de fezes e posterior analise coproparasitoldgica no Laboratorio
de Parasitologia e Doencas Parasitarias (LAPAR-CAV-UDESC) a fim de encontrar ovos deste
trematddeo. Eram realizadas, também, buscas ativas em agudes, rios ou areas alagadicas do local
a procura de moluscos potencialmente vetores de F. hepatica. Os moluscos coletados foram
identificados, armazenados em um caixa térmica e levados ao LAPAR para analise morfoldgica.
As fezes foram coletadas individualmente dos animais. As amostras identificadas eram
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armazenadas em caixas térmicas e levadas ao laboratorio, onde foram submetidas aos protocolos
de analise coproparasitolégica qualitativa por sedimentacdo (ACQLS) e analise
coproparasitologica quantitativa por flutuacdo (ACQTF), para verificar a presenca de ovos de F.
hepatica e de helmintos gastrointestinais de ruminantes. As amostras de bovinos foram colocadas
em 84 ml de 4gua em uma proveta até a marcacdo atingir 90 ml, totalizando 6 g de fezes. Ja as
amostras de ovinos foram adicionadas a 42 ml de 4gua em uma proveta até a marcacdo atingir 45
ml, totalizando 3 g de fezes. A solucdo era homogeneizada e 15 ml eram transferidos a um tubo
de centrifugacdo, sendo o restante colocado em um calice de sedimentacdo. O tubo foi
centrifugado por 4 minutos a 1.500 rpm, o sobrenadante descartado e foi adicionada solugao
saturada de NaCl (G.E. = 1,2). As amostras eram lidas em microscépios épticos no aumento de
10x em camaras de McMaster. As amostras nos calices de sedimentacdo eram diluidas com &gua
até 400 ml, deixadas em repouso por 10 min, quando o sobrenadante era descartado e o processo
repetido. O sedimento era transferido a uma placa de Petri, com a adi¢do de 2 a 3 gotas de azul de
metileno para facilitar a visualizacdo dos ovos ao estereomicroscopio. Foram visitadas 22
propriedades no total, sendo examinadas 443 amostras, sendo 398 de bovinos e 45 de ovinos.
Desse total, 14 bovinos eram positivos para F. hepatica (3,5%) em 6 propriedades diferentes
(27,3%) e nenhuma amostra de ovino foi positiva. Foram coletados 83 caramujos em &reas
alagadicas e acudes. Os espécimes foram encontrados em grimpas de araucaria e madeiras que
estavam sob a &gua. Apés a analise morfoldgica, concluiu-se que 3 animais eram da espécie
Pseudosuccinea columela e os outros 80 tinham caracteristicas morfoldgicas do género
Potamolithus spp. Neste estudo foi possivel confirmar a presenca de animais positivos e a
presenca do caramujo vetor na regido, desta forma, é possivel concluir que o municipio de Lages
apresenta casos autoctones de fasciolose bovina.

Palavras-chave: Fasciolose. Zoonose. Malacologia.
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Fasciola hepatica € um trematddeo digenético que parasita o figado e as vias biliares de
ruminantes, equinos, suinos, animais selvagens e humanos, causando a fasciolose. E considerada
uma doenca zoonotica negligenciada mundialmente, além de ser uma parasitose de grande
importancia na medicina veterinaria, devido as elevadas perdas econdmicas, principalmente na
bovinocultura, com a queda na producdo de leite e carne, diminuicdo no ganho de peso e
condenacdo hepatica em frigorificos.

O ciclo evolutivo da fasciolose requer dois hospedeiros, o intermediario e o definitivo. O
hospedeiro definitivo se infecta ao ingerir verduras ou pastagens contaminadas com
metacercarias. Apos a ingestdo da metacercaria, 0 parasito excista dentro do hospedeiro, perfura a
parede duodenal, passa pela cavidade abdominal e penetra no parénquima hepatico, onde passa
um periodo migrando pelo tecido, até atingir os canais biliares, onde se torna adulto. Os ovos nédo
embrionados sdo liberados pelo verme adulto e juntamente com fezes atingem o meio ambiente.
Quando em contato com a agua, 0s ovos iniciam o desenvolvimento embrionario com a formacéo
de miracidios, que apds seu desenvolvimento, eclodem e nadam ativamente, atraidos por
guimiotaxia até caramujos limneideos, seus hospedeiros intermediarios. No molusco, o miracidio
da origem aos esporocistos, que originam varias rédeas e que, posteriormente, produzem varias
cercarias. As cercarias saem através dos tecidos do caramujo e voltam para o ambiente aquatico,
onde nadam até um substrato e se fixam, transformando-se em metacercarias, a forma infectante.

A presenca do hospedeiro intermediario é indispensavel para completar o ciclo da
parasitose e o surgimento da doenca. No Brasil, algumas espécies de limneideos foram
relacionadas ao ciclo de F. hepatica, como: Pseudosuccinea columella, Galba viatrix, Galba
cubensis, Galba truncatula e Lymnaea rupestres. Esses caramujos sdo geralmente encontrados
em locais alagados, em temperaturas entre 10 e 25 graus, com presenca de vegetacdo. O presente
trabalho teve como objetivo investigar a presenca de F. hepatica atraves da analise
coproparasitoldgica nas propriedades do municipio de Urupema, bem como a busca ativa pelos
gastropodes vetores.

As amostras fecais foram coletadas individualmente dos ruminantes, diretamente da
ampola retal, utilizando luvas de palpacéo. Cada amostra foi identificada, armazenada e levada ao
Laboratdrio de Parasitologia e Doencas Parasitarias (LAPAR) para andlise coproprasitologica por
sedimentacdo. No laboratorio, as amostras fecais foram analisadas com o dobro da quantidade
total de protocolos previamente descritos, para aumentar a sensibilidade do diagnostico, a fim de
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avaliar a presenca de ovos de F. hepatica. A técnica quantitativa por flutuacdo também foi
realizada, para verificar a presenca de outras parasitoses gastrintestinais.

Para a andlise de sedimentacdo, primeiramente foi adicionado 84 mL de agua em uma
coluna graduada e, com o auxilio de uma espatula, adicionou-se o material fecal da amostra até
completar o volume de 90 mL, que consiste em aproximadamente 6 g de fezes. Em seguida, a
amostra foi homogeneizada com o auxilio de um bastdo de vidro e, com uma peneira, 0 contetdo
foi transferido para um recipiente plastico, onde 15 mL foram utilizados para a técnica de
flutuacdo, enquanto o restante foi despejado em um calice de vidro graduado de sedimentacao.
No célice, adicionou-se agua até atingir o volume de 400 mL. Este contedo permaneceu em
repouso por 10 minutos e, apos esse periodo, foi desprezado o sobrenadante. O processo foi
repetido duas vezes, e cinco gotas de azul de metileno foram adicionadas ao sedimento. O
material resultante foi dividido em duas placas de Petri, onde estas posteriormente foram
analisadas com o auxilio do estereomicroscopio para a verificacdo da presenca de ovos de F.
hepatica.

Durante a pesquisa, 25 propriedades foram amostradas e 3 delas apresentaram animais
positivos, com prevaléncia de 12% (3/25). Foram coletadas amostras de fezes de 454 animais,
sendo 394 de bovinos e 60 de ovinos. Com relacdo aos bovinos, apenas 1,26% (5/394) dos
animais apresentaram positividade para Fasciola hepatica e nenhum ovino positivou no exame
parasitologico.

A busca ativa por gastropodes vetores foi realizada nas propriedades em areas com a
presenca de &gua corrente, pedras e vegetacdo, a fim de identificar a presenca do hospedeiro
intermediario. Os caramujos coletados foram armazenados em potes plasticos e encaminhados
para 0 LAPAR para anélise morfoldgica. Ao longo do projeto no municipio, foi verificada a
presenca de 205 caramujos do género Potamolithus e 19 caramujos do género Biomphalaria.

Ap0s a realizacdo desse estudo, foi possivel constatar que a fasciolose esta presente no
municipio de Urupema, uma vez que foi possivel detectar o parasito em animais da regido. Com
isso, serd possivel ampliar informagfes, medidas de controle e prevencdo da parasitose aos
produtores, para que a doenga, se presente, possa ser identificada e tratada de maneira adequada,
contribuindo assim de forma direta para aumento da produtividade do municipio de Urupema, e
enfatizando a importancia do diagndéstico e prevencdo de doengas zoondticas em prol da salde
Unica.

Palavras-chave: Fasciolose. Zoonose. Caramujo.
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A fasciolose é causada pelo trematédiasciola hepatica,um parasito encontrado em
ruminantes de algumas regides do Brasil. Aléem deaesiderada uma zoonose negligenciada,
também gera grande prejuizo aos produtores rikaissisténcia anti-helmintica € um problema
crescente no controle da fasciolose. Na regido @&wul Brasil, diversas caracteristicas
geoambientais séo favoraveis ao desenvolvimentocd@mujos limneideos, que atuam como
hospedeiros intermediarios @e hepatica Uma das drogas mais empregadas para o tratamento
de F. hepaticapelos produtores da regidao € o albendazole. Renente, foi demonstrada a
correlagdo entre a resisténcia detectada em oataldisin vitro com a resisténcia dos vermes
adultos tratados vivo. Sendo assim, o0 objetivo desse estudo foi comiaiarprotocolos para
avaliacdoin vitro da resisténcia dé. hepaticaao albendazole, utilizando um protocolo
desenvolvido no Laboratorio de Parasitologia e RasrParasitarias (LAPAR-CAV-UDESC) e
outro descrito em literatura. Para isso, foi wifi@ um pool de ovos coletados das vesiculas
biliares de quatro bovinos abatidos na regido dodo Serrano, com origem nos municipios de
Lages, Painel e Chapeco. Os animais foram verigawh linha de inspegéo do Frigorifico Fox,
em Lages, Santa Catarina e, apds deteccdo Hapaticaadulta nos ductos biliares, a vesicula
biliar era coletada e transportada ao LAPAR pasagssamento. A bile foi coletada e diluida em
frascos de sedimentacdo, na proporcao de 1:10neetdindo por 10 min, e em seguida o
sobrenadante foi descartado. Repetiu-se o procatbneeos sedimentos foram transferidos para
tubos de centrifugacédo de 50 ml, sendo centrifugpoidlOmin al.500rpm, descartando-se o
sobrenadante. Com uma pipeta de Pasteur, os sedgmntodos os tubos foram unificados em
um unico tubo de centrifugacdo de 50 ml. A amo&iraaovamente centrifugada por 4 min a
1500 rpm, sendo o volume total reduzido para 20Anguantificacdo aproximada de ovos/ml foi
realizada através da contagem do total de ovoemesem trés aliquotas de 100 pl diluidas em
1:10, sendo calculada a média aritmética. Da visshliar dos quatro animais, foi recuperado
um total de 112 mil ovos deé. hepatica Foram formados oito grupos experimentais, cora sei
repeticbes por grupo, utilizando aproximadament@1dvos por repeticdo e volume total final
de 40 ml. Os tratamentos foram: G1 (dose terapgatiocespondente de Endazol 10%), G2 (dose
terapéutica correspondente de Meltra 18,75%), G&se(dterapéutica correspondente de
RICOFarm 10 %), G5 (0,5 pmol/ml de Endazol 10%),(G6 umol/ml de Meltra 18,75%), e G7
(0,5 pmol/ml de RICOFarm 10 %). Os grupos G4 e @8eos controles, tratados somente com
agua destilada. Nos grupos G1 a G4, a soluca@tiartento foi preparada, adicionada aos ovos e

GOVERNO DE

Apoio: @3“";:;.':.;' = fapesc CATAR|NA Paginal de2




Semindrio de Iniciagdo Cientifica
Universidade de Estado de Santa Catarina

30" SIC UDESC

upDEsc

ul UNIVERSIDADE
'.1 DO ESTADO DE

SANTA CATARINA,

rﬂ

os frascos colocados diretamente na estufa®e 2r 28 dias. Em G5, G6 e G7, os ovos foram
colocados em 20 ml de solucdo com 0,5 pumol/ml @eralazole, concentracdo descrita em
literatura como a melhor para deteccdo de resistésendo incubadas por 12 horas na estufa a
27 °C. Apods incubacgéo, foram adicionados 20 migim d@estilada, e as amostras centrifugadas a
1.500 rpm por 4 min, descartando-se o sobrenadamépetindo a operacao duas vezes para
lavagem. Entdo, foi adicionado agua destilada ai®lome de 40 ml e as amostras foram
transferidas para estufa a 22, sendo incubadas por 28 dias. Ao final da incéibags ovos
foram examinados sob estereomicroscépio, sende@dmat estagio de evolugcdo, como néo
desenvolvidos (conteudo indissociado) e desenwasdv{gmbrionados, com miracidio movel, ou
eclodidos). Os resultados das analises estdo apmdses na Tabela 1. Como conclusdo do
estudo, ndo houve deteccdo de resisténcia ao alb@rdnos animais amostrados, e ambos 0s
protocolos apresentaram resultados muito semelamertanto, o protocolo simplificado
desenvolvido no LAPAR pode ser utilizado na avaag vitro da resisténcia dE. hepaticaa
antiparasitarios. Esta analise sera aplicada enstamsoprovenientes de diferentes regides de
Santa Catarina, possibilitando o mapeamento dstéesia do parasito no Estado.

Tabela 1. Desenvolvimento dos ovos de Fasciola hepaticatamids de vesicula biliar de bovinos,
incubados por 28 dias na estufa a 27 °C, sob difesetratamentos

< OVOS
GRUPO  FARMACO TOTALDE OVOS  pegpudivipos  EMBRIONADOS
n (%) n (%)

Gl Endazol 10% 4ul / 40ml 600 596 (99,3) 4(0,7)
G2 Meltra 18,75% 1,2ul / 40ml 600 600 (100,0) 0
G3 RICOFarm 10% 2ul / 40ml 600 600 (100,0) 0
G4 Controle 600 38 (6,3) 562 (93,7)
G5 Endazol 10% 0,5 pmol/m| 542 541 (99,8) 1(0,2)
G6 Meltra 18,75% 0,5 pmol/ml 600 597 (99,5) 3(0,5)
G7 RICOFarm 10% 0,5 pmol/ml 600 600 (100,0) 0
G8 Controle 592 0 592 (100,0)

Palavras-chave:Fasciolose. Resisténcia anti-helmintica. Confpalsitario.
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A fasciolose € uma doenca zoonética causada pelmatddeo Fasciola hepatica
popularmente conhecida como "baratinha do figadple acomete diferentes espécies de
mamiferos, principalmente ruminantes. O parasifgedde de seus hospedeiros intermediérios,
caramujos da familia Lymnaeidae, para completar gelo biologico. O trematdédeo adulto
parasita os ductos biliares do figado de seus Hespe definitivos, o que causa alteracdes
significativas no o6rgdo. Em decorréncia deste f&em®, ocorrem quedas nos indices de
produtividade dos animais infectados, além da coagio de figados em abatedouros, levando a
grandes perdas econdmicas. Foi realizado um estglonunicipios do Planalto Catarinense de
Lages e Painel, entre os meses de agosto de 2(d@bsto de 2020, buscando detectar
propriedades com animais positivos p#&rahepatica e caracterizd-las geoambientalmente.
Fizeram parte do projeto 42 fazendas, sendo exadwmsgnam total 696 bovinos e 51 ovinos.
Amostras fecais individuais destes animais forafetadas para andalise coproparasitolégica no
Laboratorio de Parasitologia e Doencas ParasitdtiARAR-CAV-UDESC). Também foram
coletados dados geograficos e de manejo das fazatdaés da aplicacdo de um questionario,
além da verificagdo da localizacdo exata (latitedéongitude) das propriedades através do
sistema de posicionamento por satélite (GPS).

Das propriedades analisadas, 47,62% (20/42) apessen animais infectados, com
prevaléncia geral de 17,67% (132/747) de animas#tipos para a presenca do trematédeo. Em
Lages, 31,25% (5/16) das propriedades foram pasitivenquanto 57,69% (15/26) das
propriedades de Painel tinham animais infectadosgqistionario aplicado aos proprietarios das
fazendas, em 100% das propriedades havia a preskn@gudes, banhados, rios, riachos,
nascentes ou areas alagadicas, todas sem prote®dio @o acesso dos animais a estas areas. A
vegetacdo em ambos 0s municipios € equivalente, ampla presenca de araucarias. No
levantamento dos dados deste estudo, diversosedatentre os municipios estudados se
assemelham, como condi¢Bes climaticas (umidadeyiogidade, temperatura), altitude e
vegetacado caracteristica da regido do PlanaltaiGatse.

Sobre os aspectos epidemiolégicos desta parasisa®e-se que sua ocorréncia esta
associada a caracteristicas geoambientais, cornoreéncia de alta umidade e areas alagadicas
necessarias ao desenvolvimento dos caramujos lilew®i Sobre as caracteristicas
geoambientais dos municipios estudados, Lages relR@dssuem vegetacdo conhecida como
Floresta Ombréfila Mista ou Floresta de Araucéariasido o clima Uumido e moderadamente
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guente, com temperaturas anuais de 18°C. De acordoa classificacdo climatica de Kdppen-
Geiger, o clima das regides de Lages e Painel sasideradas Cfb — clima temperado, com
verdo ameno. Ambos 0s municipios possuem altogdsdie pluviosidade ao longo do ano
(Tabela 1), tendo Lages uma pluviosidade médialataid.441 mm, e Painel, 1.543 mm. Esta
variavel é bastante abordada em diversos estuddasdmlose em todo o mundo, visto que
indices pluviométricos elevados proporcionam umgaddo ambiente ao desenvolvimento do
hospedeiro intermediario, indispensavel para qcielo da doenca seja completado.

A altitude também apresenta grande importancia pamapeamento de regides positivas
para a ocorréncia de fasciolose, visto que regd#esnenor altitude sdo consideradas mais
propicias ao aparecimento e desenvolvimentb.d#&paticae seu hospedeiro intermediario, por
favorecer o acumulo de agua em terrenos mais pkmesnos montanhosos, de elevacfes mais
baixas. Porém, estes dados discordam dos achadmesente estudo, dado que Lages e Painel
apresentam altas altitudes, onde Lages possui @¥bsnde altitude e Painel 1.228 metros de
altitude, e a prevaléncia da fasciolose nos bovamadisados foi de 10,28% (29/282) em Lages e
24,88% (103/414) em Painel. Nenhum ovino foi pesitios dois municipios. Por outro lado, em
paises onde a fasciolose € endémica, como PeruieaB@sta parasitose é encontrada em
altitudes de 1.500 metros acima do nivel do maslugive com grande numero de casos
humanos.

Também foram coletados caramujos em algumas pdaglés positivas parfa hepatica
Estes gastropodes limneideos séo anfibios, seraidad por agua fresca e areas de vegetacao
umida. Os caramujos foram encontrados em pedactsrm em decomposi¢cdo, e em grimpas
de araucarias que estavam dentro de agua fresceeate advinda de nascentes da propriedade.

Conclui-se entdo que, apesar da alta altitude pies® Planalto Serrano, ocorre a presenca
de fasciolose devido a alta umidade, areas alagméiperiodos de alta pluviosidade, que séo de
extrema importancia a manutencao do ciclo dos lidews responsaveis pela transmissaé.de
hepaticae sua ocorréncia.

Tabela 1. Soma mensal da precipitacdo em 1 hora (mm) e nu&dianidade relativa mensal (%) para
as regides de Painel e Lages — Dados fornecidas QERAM/EPAGRI.

Precipitacédo 1 Média da Precipitacéo 1 Média da
Més / Ano hora (mm) — umidade relativa hora (mm) — umidade relativa
soma mensal — mensal (%) — soma mensal — mensal (%) —
Painel Painel Lages Lages
Agosto / 2019 40,0( 83,5¢ 29,2( 83,1«
Setembro / 2019 51,4( 82,7( 97,6( 83,4¢
Outubro / 201¢ 200,4( 84,11 202,4( 85,4¢
Novembro / 201! 153,2( 84,1¢ 100,2( 83,5:
Dezembro / 201 83,2( 79,1¢ 84,2( 77,88
Janeiro / 202( 54,4( 81,61 24.,8( 81,17
Fevereiro / 2020 68,8( 83,1¢ 143,4( 91,1
Marco / 2020 28,4( 79,3 19,6( -
Abril / 2020 50,4( 81,71 48,8( -
Maio / 2020 37,4( 78,8¢ 73,6( 76,9¢
Junho / 2020 152,4( 89,8¢ 90,4( 85,5¢

Palavras-chave:Fasciolose. Planalto Serrano. Meio ambiente.
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A fasciolose, assim como outras parasitoses denamtes, tém grande importancia na
pecuaria, considerando as perdas econdmicas quesnuezes Sa0 imperceptiveis ao
produtor, visto que na maioria das vezes causainfieecao subclinica em bovinos. O agente
etioldgico no Brasil é &asciola hepaticague pode infectar diversas espécies animais de
interesse econbmico, além do ser humano. Sua iémmiet na producdo deve-se
principalmente as perdas associadas a reducdoaeugdo de carne, 1a e leite, as infeccbes
bacterianas secundarias, interferéncia na ferniéidacondenacdes de figado e custos com
tratamentos anti-helminticos. Para completar selo de vida, o parasito necessita de um
hospedeiro intermediario, que sdo os caramujoam#i& Lymnaeidae. O ciclo inicia com a
eliminacdo dos ovos nas fezes do hospedeiro ifeda em ambiente aquatico, estes ovos
dardo origem a primeira fase larval, os miracidios. areas alagadas, estas larvas encontram
os caramujos limneideos, penetrando em seus cafp@snente. Dentro do caramujo, 0
parasito passa por mais 3 fases larvais: espaspogstia e cercaria. Esta Ultima deixa o corpo
do gastrépode e adere-se na vegetacao ribeiriimaodorigem a forma infectante, que € a
metacercéria. Os animais que pastejam nestes lseantaminam ao ingeri-las, dando
continuidade ao ciclo. Considerando a importan@afatsciolose e a auséncia de relatos
confirmatorios da doenca na regido do Planaltoa8erreste trabalho teve como objetivo
detectar propriedades no municipio de Lages pasitpara fasciolose, verificar os locais em
gue o caramujo poderia estar presente no ambientpletar e identificar as espécies
presentes nestas propriedades. Durante a pesduiam realizadas coletas em dezesseis
propriedades no municipio de Lages, obtendo-se tesofecais em cerca de vinte animais
por propriedade, totalizando 294 amostras, sen@da8inos e 12 ovinos. Com o auxilio de
luvas de toque e luvas de procedimento, as fezamfoolhidas individualmente, diretamente
da ampola retal dos animais. As amostras foramdicionadas em sacos plasticos, que eram
identificados e levados ao Laboratério de Parasijtal e Doencas Parasitarias (LAPAR-
CAV-UDESC) para analise. No laboratorio, as amgsieaais foram examinadas através dos
protocolos de andlise coproparasitolégica qualdgatpor sedimentagdo, para verificar a
presenca dos ovos die hepatica e quantitativa por flutuacdo, para avaliar a gmea de
outras parasitoses gastrintestinais. As andlisemwam por um processamento Unico, que
consistia em colocar 84 ml de agua em uma coluadugda, e, com uma espatula, era
adicionada matéria fecal até completar o volume 9% ml, o que corresponde a
aproximadamente 6 g de fezes. A amostra era horetgela e, através de uma peneira, era
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transferida para outro recipiente plastico. Da@@upeneirada, 15 mL eram utilizados para a
técnica de flutuacéo, e o restante era colocadararfrasco conico de sedimentacdo. A este
frasco, eram adicionados 400 ml de &gua, aguardd@osminutos, e desprezado o
sobrenadante. ApoOs repeticdo do processo, 5 getagud de metileno eram adicionadas ao
sedimento, que era dividido em duas placas de, Rgriminadas sob um estereomicroscopio
para verificacdo da presenca de ovod-déepatica Das propriedades analisadas, 31,25%
(5/16) apresentavam animais infectados, com 10,28%282) de prevaléncia detectada nos
bovinos. Nenhum ovino analisado se mostrou infectdths propriedades positivas, foram
realizadas buscas ativas pelos caramujos limneigleodreas alagadas. Foram coletados 83
caramujos, dentro da agua de acudes e riachosresdixgdos a grimpas e fragmentos de
madeira em decomposi¢do. Foi realizada uma prénalisa morfolégica e, dos caramujos
coletados nestas propriedades, 3 aparentam sepdei@seudosuccinea columeka80 sdo

de uma espécie que nédo foi identificada morfologe@te. Dada a epidemiologia da doenca,
propriedades em que os animais tém acesso a fdetegua natural apresentam maior
probabilidade de apresentarem casos de fascidJoselos principais problemas relacionados
ao controle da parasitose esta relacionado a amukcide multiplicacdo do parasito nos
hospedeiros intermediarios e ampla disseminacadadass infectantes no ambiente. Um
unico miracidio que infecte um caramujo € capazyel@r centenas de cercarias, que se
espalham na vegetacdo. O objetivo do controleeglaciio da infestacdo das pastagens pelas
metacercarias, pelo correto tratamento dos animfstados, gerando uma diminuicdo no
namero de ovos depositados no ambiente. A reabizdgadiagnostico parasitologico fecal
periodico, para a identificacdo de animais posstivfundamental para o estabelecimento das
medidas de controle. Também é recomendado quéose@rida Agua aos animais em caixas
d’agua ou contéineres livres de material vegetapatrefacéo, evitando assim a presenca dos
caramujos. A presenca de aves aquaticas anserforque sdo predadores naturais de
caramujos, também € um fator positivo ao contralefatciolose. Com o0 presente estudo,
provou-se que &. hepaticaesta presente na regido de Lages, dada a preses@midhais
infectados e dos caramujos hospedeiros do helmi@tm isso, ha a possibilidade de
contribuicdo aos produtores, que poderdao identifieatratar os animais infectados,
aumentando assim a produtividade de suas propgseddmEm como a saude publica do
municipio, evitando a incidéncia de casos zoongtgmio controle da doenga nos animais.

-

Palavra-chave:Fasciolose. Epidemiologia. Zoonose.
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