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Miércoles, 19 de julio

08:30-10.00 Recogida de documentación
Sección de Farmacia

 Colocación de posters
Sección de Química

10.00-11.00 CONFERENCIA INAUGURAL
Salón de Grados. Sección de Farmacia
Óscar Noya González
Univ. Central de Venezuela. 80 años de campaña antimalárica en Venezuela: Auge y ocaso

11.00-11.30  Pausa Café

11.30-13.00 Comunicaciones Orales
Aulas: 11, 21, 23 y 31. Sección de Farmacia

13.00-15.00  Almuerzo

15.00-16.00 SESIÓN PLENARIA
Salón de Grados. Sección de Farmacia
Parásitos y Cáncer
Coordina: Basilio Valladares
Universidad de La Laguna

Horacio Pérez Hernández. Hospital Universitario Ntra. Sra. de Canarias. Cardiología y 
Enfermedades Tropicales.

Antonio Muro. Universidad de Salamanca. Parasites and Cancer.

16.00-16.15  Presentación de FABLAB: Recursos tridimensionales para la docencia

16.00-17.00  Defensa de posters 
Hall de la entrada de la sección de Química

17.00-17.30  Pausa Café

17.30-19.00  Comunicaciones Orales
Aulas: 11, 21, 23 y 31. Sección de Farmacia

19.00-20.00  Reunión Jóvenes Investigadores
Aula: 11 Sección de Farmacia

Elena Carretón. Universidad de Las Palmas de Gran Canaria. Biomarcadores cardiopul-
monares y de inflamación en dirofilariosis canina: guía para empezar, sobrevivir y prospe-
rar con una nueva línea de investigación.

Javier González Miguel. Instituto de Recursos Naturales y Agrobiología de Salamanca. De 
Dirofilaria a Fasciola: cómo cambiar de pareja sin morir en el intento.

Rosa Gálvez. Universidad Complutense de Madrid. Aplicación de los Sistemas de Infor-
mación Geográfica al estudio de artrópodos vectores de enfermedades mediante el trabajo 
en un equipo multidisciplinar.

Rodrigo Morchón. Universidad de Salamanca. Estudio de la relación parásito/hospedador 
en la ascariosis porcina. Cambio de rumbo.
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Jacob Lorenzo. Universidad de La Laguna. Investigación en Amebas de Vida Libre: desde 
la organización unicelular al “tejido productivo”.

Jueves, 20 de julio

09.00-10.00  COLOCACIÓN DE PÓSTER
Sección de Química

09.00-10.00  SESIÓN PLENARIA
Vacunas
Salón de Grados. Sección de Farmacia

Coordina: Antonio Osuna. Universidad de Granada

Manuel Alfonso Patarroyo. Universidad el Rosario, Colombia. Identification and functio-
nal characterization of Plasmodium vivax vaccine candidates.

Igor C. Almeida. Universidad de Texas, EEUU. Synthetic glycan- and peptide-based 
vaccines protect against heart inflammation and parasite burden in a nonhuman primate 
model of Chagas disease.

10.00-11.00 MESA REDONDA 1
Helmintos. Epidemiología y control
Salón de Grados. Sección de Farmacia
Coordina: Santiago Mas Coma
Universidad de Valencia

Jorge Guisantes. Universidad de Vitoria. The control programme for cystic echinococco-
sis in Uruguay. A successful model.

Carlos Feliú. Universidad de Barcelona. Helminth faunas and isolated ecosystems.

10.00-11.00  MESA REDONDA 2
Vacunas y Control
Aula 21. Sección de Farmacia
Coordina: Vicente Larraga
Centro de Investigaciones Biológicas, CSIC, Madrid

Inés Zulantay. Universidad de Chile. Tratamiento de la enfermedad de Chagas crónica. 
Evaluación parasitológica en seguimiento prolongado mediante PCR tiempo real.

Vicente Larraga. Centro de Investigaciones Biológicas, CSIC, Madrid. Genómica de nue-
va generación y desarrollo de vacunas en Leishmania.

10.00-11.00  MESA REDONDA 3
Patologías Emergentes
Aula: 11 Sección de Farmacia
Coordina: Jacob Lorenzo Morales
Universidad de La Laguna

Naveed Ahmed Khan. Universidad de Sunway. War on Terror Cells.

Ruqaiyyah Siddiqui. Universidad de Sunway. Brain-eating amoebae: an emerging pro-
blem for the community with fatal consequences.

11.00-11.30  Pausa Café

11.30-13.00  Comunicaciones Orales 
Aulas: 11, 21, 23 y 31 Sección de Farmacia
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13.00-15.00  Almuerzo

15.00-16.30  MESA REDONDA 4
Biología Molecular e Inmunología
Salón de Grados. Sección de Farmacia
Coordina: Enrique Martínez
Universidad de La Laguna

Keeseon Eom. Universidad Nacional de Chungbuk, Corea del Sur. Is human sparganosis 
caused by a single species of parasite? 

Belkisyolé Alarcón de Noya. Universidad Central de Venezuela. El nuevo escenario clíni-
co y epidemiológico de la Enfermedad de Chagas de transmisión oral.

Adriana Egui Machado. Instituto Parasitología y Biomedicina López Neyra, Granada. 
Expression of inhibitory receptors and polyfunctional responses of T Cells are linked to 
the risk of congenital transmission of Trypanosoma cruzi.

15.00-16.30  MESA REDONDA 5
Vectores
Aula: 11 Sección de Farmacia
Coordina: Antonio del Castillo
Universidad de La Laguna

Javier Lucientes. Universidad de Zaragoza. Cambio climático y vectores.

M. Dolores Bargues Castelló. Universidad de Valencia. Chagas disease vectors: Molecular 
epidemiology and phylogeography.

15.00-16.30  MESA REDONDA 6
Dirofilariosis
Aula 21. Sección de Farmacia
Coordina: J. Alberto Montoya-Alonso
Universidad de Las Palmas de Gran Canaria

Elena Carretón Gómez. Universidad de Las Palmas de Gran Canaria. Dudas más fre-
cuentes durante el tratamiento y prevención de la dirofilariosis canina.

J. Alberto Montoya-Alonso. Universidad de Las Palmas de Gran Canaria. Dirofilariosis 
en gatos es confundida con asma felino.

Alexis J. Santana González. Servicio Cardiología. Albea Veterinarios. Terapia endovascu-
lar para filariosis (candidatos y procedimiento)

Rodrigo Morchón. Universidad de Salamanca. Mecanismos patogénicos de la dirofilario-
sis cardiopulmonar: Dirofilaria immitis y Wolbachia.

Fernando Simón. Universidad de Salamanca. Epidemiología de la dirofilariosis humana.

16.30-17.00  Pausa Café

17.00-18.00  Defensa de posters 
Hall de la entrada de la sección de Química

17.45-18.00  Presentación ICOPA 2018

Keeseon Eom. Universidad Nacional de Chungbuk, Corea del Sur.

18.00-20.00  Asamblea SOCEPA
Salón de Grados. Sección de Farmacia
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Viernes, 21 de julio

9.00-10.00  EVPC General Meeting. Aranzazu Meana Mañes. Universidad Complutense de Madrid. 
Salón de Grados. Sección de Farmacia

10.00-12:00  Joint Socepa EVPC (Leishmania, Trichinella, Echinococcus)
Salón de Grados. Sección de Farmacia
Chairman: Domenico Otranto
University of Bari, Italy. 

Guadalupe Miró. Universidad Complutense Madrid, Spain

Peter Deplazes. University of Zurich

JokeVan der Giessen. National Institute of Public Health and the Environment (RIVM), 
Netherlands

Rogelio López Vélez. Ramón y Cajal University Hospital, Spain

12.00-12.30  MESA REDONDA 7
Salón de Grados. Sección de Farmacia

12.30-13.00  Pausa Café

13.00-14.00  Conferencia Clausura
Salón de Grados. Sección de Farmacia

Santiago Mas Coma. Universidad de Valencia. Human fascioliasis: origin and spread in 
pre- and postdomestication times and correlation with the history of humanity. 

13.00-14.00  EVPC Resident Forum 
Salón de Grados. Sección de Química
Chairman: Edwin Claerebout
Ghent University, member of the Benelux branch of the European Scientific Counsel 
Companion Animal Parasites (ESCCAP)

Ana Montoya Matute. Universidad Complutense de Madrid. Linguatulosis: clinical case 
in a young dog.

Victor Dyachenko. Tierärztliches Labor Freiburg GmbH. Occurrence of Cryptosporidium 
spp. in dogs and cats in Germany.

Adnan Hodzic. University of Veterinary Medicine Vienna, Austria. Morphological and 
molecular characterization of a new species of Hepatozoon (Adeleorina: Hepatozoidae) in 
felids.

Lenaig Halos. Merial (Boehringer-Ingelheim). Efficacy of afoxolaner (NexGard® and Nex-
Gard Spectra®) for the treatment and control of generalised demodicosis due to Demodex 
canis in dogs under field conditions.

Vitor Collella. University of Bari, Italy. A multicenter study of dogs and cats parasites in 
East and Southeast Asia.
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Comunicaciones Orales Parasitología Humana

MIÉRCOLES 19 DE JULIO · 11:30-12:30

SESIÓN 1

Coordinador: Eligia Rodríguez Ponce. Universidad de Las Palmas de Gran Canaria

Natalia Martín Carrillo
Rodents as carriers of zoonotic pathogens in main cities in the Canary Islands.

Carmen Martínez-Fernández
Detection of opportunistic parasites in public parks in Alcalá de Henares (Madrid, Spain).

Patricio Artigas
Angiostrongyliasis in the Canary Islands: molecular characterization by DNA haplotyping of interme-
diate hosts from Tenerife.

Hipólito Gómez Couso
Enhancement of solar disinfection (sodis) against Cryptosporidium in pet bottles by H2O2 addition on 
natural ferruginous water.

José Ángel Hernández
Biocidal activity of saprophytic filamentous fungi against soil-transmitted helminths.

Adolfo Paz Silva
Biological control of trematodes by using the saprophytic filamentous fungus Mucor circinelloides.

Maria A. Santana Morales
Over-diagnosis of routine microscopy for malaria in Caxito, Angola.

SESIÓN 2

Coordinador: J. Manuel Molina Caballero. Universidad de Las Palmas

María Adela Valero
Compared experimental long-term follow-up of biochemical markers in the infection by Fasciola 
gigantica and F. hepatica.

María Adela Valero
Reinfection by the liver fluke Fasciola hepatica potentiates a mixed Th1Tth2/T17/treg response.

María Dolores Bargues
Combined DNA haplotype characterization of Fasciola hepatica from Uruguay.

Verónica H. Agramunt
Human fascioliasis in Maghreb countries: a retrospective review and analyses of the situations in Mo-
rocco, Algeria and Tunisia.

Leticia Calderon
First phenotypic description of Fasciola hepatica adults from a fascioliasis endemic area in Mexico.

Marta Reguera Gómez
Fasciola jacksoni or Fascioloides jacksoni?

Santiago Mas Coma
Human fascioliasis in South America: high endemic areas in highlands and sporadic isolated infections 
in lowlands are linked to different lymnaeid species with different transmission capacities.



XX Congreso de la Sociedad Española de Parasitología
XV Meeting del European Veterinary Parasitology College8

MIÉRCOLES 19 DE JULIO · 17:30-19:00

SESIÓN 3

Coordinador: Carmen Cuéllar. Universidad Complutense de Madrid.

Patricio Artigas
Fascioliasis in Uruguay: human case review and present and future human infection risk.

Patricio Artigas
Climatic-environmental assessment of the transmission pattern of human fascioliasis endemic areas in 
Argentina.

Alicia Galiano
Morphological and molecular characterization of Paragonimus caliensis in Colombia, and study of its 
phylogenetic position into the genus Paragonimus.

Thiago dos Santos Gomes
The influence of Acanthamoeba-Legionella interaction in the virulence of two different Legionella species.

Carla Samanta Godínez González
Detection of Anisakis (Anisakidae) in fish-derived food matrices by real-time PCR. 

Santiago Mas Coma
Urinary schistosomiasis in Europe: Senegalese schistosome hybrid introduction and climate and global 
change overlap.

SESIÓN 4

Coordina    dor: Marius V. Fuentes. Universidad de Valencia

Alba Cortés Carbonell
Role of IL-25 in resistance against intestinal trematodes.

Irene Serafín Pérez
Nuevos datos para la taxonomía molecular de la fauna de flebotominos (Diptera: Psychodidae) de Canarias.

Cristina Pou Barreto
Aportación de la vigilancia de mosquitos invasores al conocimiento de la familia Culicidae de las Islas 
Canarias.

Hany Elsheikha
Modulation of host blood-brain-barrier integrity and Toxoplasma gondii crossing by quorum sensing 
molecules.

Antonio Osuna
Self-Adjuvanting C18 Lipid Vinilsulfone–PP2A vaccine: study of the induced immunomodulation 
against Trichuris muris infection.

Susana Vílchez
Selecting novel toxins active against insects vectors.

JUEVES 20 DE JULIO · 11:30-12:30

SESIÓN 5

Coordinadora: Emma Carmelo Pascual. Universidad de La Laguna

Antonio Ortega Rivas
Acanthamoeba: A new high-throughput method for drug screening in vitro. Antimicrobial activity of 
cathelicidins.
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Juliana de Araujo
In vitro evaluation of phthalazinone derivatives against Trypanosoma cruzi.

Ines Sifaoui
In vitro effects of selected eye dry drops on Acanthamoeba spp. strains.

Olfa Chiboub
In vitro trypanocidal activity of seaweeds extracts.

Tania Martín Pérez
Effect of diverse amoebicides on respiration of Acanthamoeba trofozoites (genotype T3) measured by 
oxygen-sensitive microplates.

María Reyes Battle
In vitro activity of 1H-Phenalen-1-one and quinolin-2(1H)-onas derivatives against Acanthamoeba 
castellani Neff.

Atteneri López Arencibia
In vitro activity of new 1H-Phenalen- 1-one derivatives against Leishmania amazonensis and an 
approach of its mechanisms of cell death.

Paul Nguewa
Identification and characterization of “YinP”, a novel gene involved in Leishmania pathogenesis. A 
potential new target for drug discovery.

Comunicaciones Orales Parasitología Veterinaria

MIÉRCOLES 19 DE JULIO · 11:30-12:30

SESIÓN 1

Coordinadora: Carmen del Águila. Universidad de San Pablo CEU

Rocío Checa
Papel epidemiológico del zorro rojo (Vulpes vulpes) procedente del noroeste de la Península Ibérica en 
la dispersión del piroplasma Babesia microti-like sp.

Ana Montoya Matute
Caracterización molecular de aislados de Giardia duodenalis y Cryptosporidium spp. procedentes de 
heces del zorro rojo (Vulpes vulpes) en la Península Ibérica.

Felix Valcárcel
Epidemiología de Spirocerca lupi en zorros en una reserva natural situada en un área meso-Mediterránea.

J. Sansano Maestre
Descripción de la parasitofauna del conejo de monte Oryctolagus cuniculus en una región de explosión 
demográfica de la provincia de Valencia.

Marius V. Fuentes
How does Mastophorus muris behave after a wildfire?

Marius V. Fuentes
What do ageohelminths reveal about a burned area? Wieland Beck. Tropical rat mites - serious ectopa-
rasites
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SESIÓN 2

Coordinadora: Mónica Luzón Peña. Universidad Complutense de Madrid

M.C. Martínez Herrero
Membrane protein analysis of two “Trichomonas gallinae” clones with different “in vitro” and “in vivo” 
pathogenicity.

M.C. Martínez Herrero
Trichomonas gypaetinii, a new pathogenic agent of avian trichomonosis?

Ana Paula de Felipe González
Considerations for the diagnosis of scuticociliatosis in flatfish.

Ana Paula de Felipe González
Molecular and serological characterization of strains of Philasterides dicentrarchi that infect flatfish in 
culture.

Iria Folgueira López
Procedure for cryopreservation of scuticociliate parasites of fish.

Iria Folgueira López
Superoxide dismutases from Philasterides dicentarchi, a scuticoliciate parasite of turbot.

MIÉRCOLES 19 DE JULIO · 17:30-19:00

SESIÓN 3

Coordinadora: Raquel Martín Hernández. Junta de Comunidades de Castilla la Mancha

Miguel Llorens Picher
Pilot clinical study on the efficacy of BeeVital HiveClean to control Varroa destructor in Ghana (Apis 
mellifera adansonii).

Almudena Urbieta Magro
Nosema ceranae and organophosphates interactions in Western honey bee in Spain.

Almudena Urbieta Magro
Monitoring the infection levels of Apis mellifera iberiensis larvae and pupae by Nosema ceranae in natu-
rally infected colonies in Spain.

Eligia Rodríguez Ponce
A helminthological survey of invasor Californian kingsnake (Lampropeltis californiae) in Gran Canaria 
island, Spain.

Mercedes Gracenea
Controlled hibernation of the edible terrestrial snail Cornu.

Mercedes Gracenea
Farming the edible terrestrial snail Cornu aspersum (Helicidade) and parasitation by Brachylaima spp. 
(Digenea) metacercariae.

SESIÓN 4

Coordinadora: Guadalupe Miró Corrales. Universidad Complutense de Madrid

Manuel Adell Aledón
Novel data on the presence, molecular diversity and frequency of G. duodenalis in different dog popula-
tions in Castellón, Eastern Spain.
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Soraya Falcón Cordón
Ocurrence, clinical importance and determination of pulmonary hypertension in dogs with Dirofilaria 
immitis.

Yaiza Falcón Cordón
Vascular damage in heartworm disease: utility of thoracic radiology as clinical indicator of severity in 
dogs infected by Dirofilaria immitis.

Javier Lucientes
New contributions to the distribution of sand flies of the Subgenus Larroussius, vectors of canine Leish-
maniasis, in Spain.

Rosa Gálvez
Modelling the current distribution and predicted spread of the flea species Ctenocephalides felis infes-
ting dogs in Spain.

Fred Beugnet
Six month field efficacy of the combined treatment of dogs with Frontline Tri-Act® and NexGard Spectra®

JUEVES 20 DE JULIO · 11:30-12:30

SESIÓN 5

Coordinadores: Francisco Javier Martínez, Universidad de Córdoba, y Antonio Ruiz Reyes, Univer-
sidad de Las Palmas de Gran Canaria.

Pascal Boireau
Characterization and role of Trichinella DNaseII activity to escape immune response.

Aranzazu del Carmen Guedes
Immunoprotection against experimental infections with Eimeria spp. in goat kids by using x-irradiated 
oocysts.

Julia N. Hernández
Cellular response of Canaria Hair Breed and Canaria Sheep vaccinated with arecombinant protein 
against Teladorsagia circumcincta: preliminary data.

Cynthia Machín
Effect of vaccination with a recombinant Teladorsagia circumcincta prototype in the response to experi-
mental infection of two Canarian sheep breeds.

Jose Manuel Molina
Immunoprotective effect of thiol-proteinases from  Haemonchus contortus  adult worms during the  
prepatent period of  infection  in goats.

Paola Paradies
Occurrence of strongyloidiasis in sheltered dogs from Southern Italy.

SESIÓN 6

Coordinadora: Mariana Ionita. University of Agronomic Sciences and Veterinary Medicine of 
Bucharest

María Martínez Valladares
Effect of an anthelmintic administration on milk yield and composition in naturally infected dairy 
sheep by gastrointestinal nematodes.

José Ángel Hernández
Integrated control of nematodes affecting wild ruminants captive in a zoological park.
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Felix Valcárcel
A new method of tick control under field conditions.

Adolfo Paz Silva
Can horse trematode infections be considered as neglected diseases?

Mariana Ionita
A field study to asses the efficacy of different anthelmintic drugs in working horses, Romania.

Hubertus Hertzberg
Helminth management in Swiss horse breeding enterprises.

SESIÓN 7

Coordinadores: David Reina Esojo, Universidad de Extremadura, y Pascal Boireau, Labora-
tory-ANSES France

Raquel Udiz Rodríguez
Primer caso de troglostrongyliasis ocular en gato.

Claudia Paredes Esquivel
DNA-barcoding vs. morphometry to determine the species composition in the Crenosoma genus. Im-
plications in nematode taxonomy.

Rafael Calero Bernal
Enterocytozoon bieneusi genotypes in wild mesocarnivores from Spain.

Antonio Zurita
Morphological, biometrical and molecular characterization of Archaeopsylla erinacei (Bouche, 1835).

Rafael Calero-Bernal
Trichinella spp. in meat destined to human consumption in Spain (2010-2016).

Pascal Boireau
Detection of Toxocara cati larvae in wild boar meat: potential source of human contamination?
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Defensa de Posters 

MIÉRCOLES, 19 DE JULIO · 16.00-17.00

PH1. Rodent fleas as vectors of zoonotic Bartonella sp. in the Canary Islands, Spain.
Natalia Martín Carrillo

PH2. Parasites and their bizarre resemblances. 
M. Teresa Galán-Puchades

PH3. Thelazia callipaeda an emerging zoonosis in Humans. 
Isabel Fuentes

PH4. In vivo CNS infection model of Acanthamoeba genotype T4: the early stages of infection.
Maritza Omaña-Molina

PH5. Immune complexes in chronic Chagas disease patients are formed by exovesicles from 
Trypanosoma cruzi carrying the conserved MASP N-terminal region.
Antonio Osuna

PH6. Humoral immune response in BALB/c and C57BL/6 mice immunized with extracellular 
vesicles from Fasciola hepatica adults.
Alicia Galiano

PH7. Immunomodulation of experimental autoimmune encephalomyelitis by Anisakis larval 
antigen. 
Carmen Cuéllar

PH8. High levels of Thromboxane B2 and leukotriene B4 are generated during human 
subcutaneous dirofilariosis. 
Rodrigo Morchón

PH9. Allergic reactions to oligosaccharides (galactose‐α 1,3‐galactose). Comparison of 
seroprevalence data between risk groups (tick bites) and general population. 
Idoia Postigo

PH10. Relevance of Ani s 1 and Tropomyosin in the molecular diagnosis of urticaria associated to 
seroprevalence of Anisakiasis. 
Idoia postigo

PH11. Local immune response modulates the secretome of Echinostoma caproni in mice. 
Alba Cortés Carbonell

PH12. Antibody trapping and degradation of surface-bound antibodies by helminth excretory/
secretory products. 
Alba Cortés Carbonell

PH13. Incidence and risk factors for visceral leishmaniasis in southern Spain.
Joaquina Martín Sánchez

PH14. Empowerment as a useful tool in coproparasitary diagnosis: example in rural communities 
of Paranaguá (Paraná, Brazil).
Raimundo Seguí

PH15. Relationship between the application of the EG95 vaccine and the contamination of canine 
feces with Echinococcus spp. in El Chalía, Argentine Patagonia. 
Mónica Souto
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PH16. Presence of free living amoeba in the shallow head section of reservoirs (“limno-reservoirs”) 
of the community of “Castilla la Mancha” (Central Spain) 
Cristina Verdú-Expósito

PH17. Intestinal parasitism and scarce resources: a vicious circle. 
Carla Muñoz-Antoli

PH18. Expansion of Leishmania tropica in Morocco: Risk factors for cutaneous leishmaniasis in a 
recent endemic focus. 
Joaquina Martín Sánchez

PH19. Can free living amoebae help Legionella to persist in water treatment systems in Spain?
Carmen del Águila

PH20. First data on intestinal parasitic infections among schoolchildren from Siuna (RAAN, 
Nicaragua) 
Paloma Pérez

PH21. Phlebotomine fauna in the environment of human leishmaniasis cases in the province of 
Granada. 
Victoriano Díaz-Sáez

PH22. An update of Angiostrongylus cantonensis in the Canary Islands, Spain.
Katherine García Livia

PH23. Acanthamoeba in nasal swabs in university students. 
Angela Magnet

PH24. Evaluating the presence of free-living human pathogenic amoeba in an urban area in 
Leicester, UK. 
Angela Magnet

PH25. Maternal-fetal factors associated with congenital transmission of Trypanosoma cruzi. 
Alicia Galiano Hernández

PH26. Sensitisation of IgE to Anisakis simplex parasite in a healthy population in Colombia. 
Carmen Cuéllar

PH27. Development of an immunodiagnosis assay with the recombinant antigen TES-26: 
Preliminary evaluation in the human toxocarosis detection. 
Ana Trujillo del Río

PH28. Monoclonal antibodies for use in clinical diagnosis of Microsporidiosis produced by 
Encephalitozoon spp. 
Fernando Izquierdo

PH29. Development of new tools for the serodiagnosis of human cystic echinococcosis: the 
recombinant antigen DiPol. 
Carlos Sánchez-Ovejero

PH30. Misdiagnosing of cutaneous leishmaniasis due to Leishmania infantum masqueraded as 
different granulomatous diseases. 
Joaquina Martín Sánchez

PH31. Immunorecognition patterns of IgA and IgG4 in sera of patients with Anisakis associated 
allergy.
Carmen Cuéllar
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PH32. Evaluation of western-blot technique for detection of congenital toxoplasmosis. 
Isabel Fuentes

PH33. Acanthamoeba: Diagnosis and molecular characterization in ophtalmologic cases. 
Isabel Fuentes

PH34. Isolation and molecular characterization of Acanthamoeba from patients with keratitis in Spain.
Tania Martín Pérez

PH35. Evaluation of alternative culture media for Acanthamoeba sp. by counting and microplates 
sensitive to oxygen.
Tania Martín Pérez

PH36. 3-(ω-Aminoalkoxy)-1-benzyl-5-nitroindazoles as promising therapeutic alternatives against 
sensitive and resistant isolates of Trichomonas vaginalis.  
Alexandra Ibáñez

PH37. SmMIT-LAMP assay for detecting Schistosoma mansoni-derived DNA in human urine 
samples. 
Pedro Fernández-Soto

PH38. A novel LAMP assay for Trichuris spp. detection in stool and urine samples from a rodent 
model. 
Carlos Fernández-Medina

PH39. Isolation and biological characterization of Acanthamoeba castellanii from a case of keratitis 
in Mexico
Perla Hernández Olmos

PH40. Epidemiology of a fatal encephalitis caused by Naegleria fowleri in a 4 month-old.
Carolina Wagner

PH41. Morphological-molecular characterization and phylogenetic relationships of a new 
Trichuris species (Nematoda: Trichuridae) parasitic on Hydrochoerus hydrochaeris (Caviidaeae: 
Hydrochoerinae) from Corrientes province (Argentina). 
Rocío Callejón Fernández

PH42. Molecular and morphological differentiation of Pulex irritans (Siphonaptera: Pulicidae) 
collected from Spain and Argentina. Distinct subspecies or genotypic plasticity?
Antonio Zurita Carrasco 

PH43. A new species of Trichuris (Nematoda: Trichuridae) from Papio ursinus. A Morphological, 
biometrical and molecular comparison of Trichuris related species.
Rocío Callejón Fernández

PH44. Role of IL-7 expression in murine model infected with Cryptosporidium parvum.
Fernando Redondo

PH45. Uso del gen citocromo c oxidasa I (COI), código de barras del ADN, para la validación de la 
identificación morfológica de los mosquitos de las Islas Canarias. 
Carolina Fernández Serafín

PH46. The C-terminal region of Trypanosoma cruzi MASPs is antigenic and secreted via 
exovesicles.
Antonio Osuna

PH47. Clonación y sobreexpresión de las PHB 1 y 2 en Tripanosoma cruzi.
Ana karina Ibarrola
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PH48. Regulation of gene and protein expression of critical factors in the etiology of colon cancer 
by the Microsporidia infection.
Carolina Hurtado

PH49. Extracellular vesicles of Trypanosoma cruzi affect the infection rates of cells and induce cell 
permeabilization.
Lissette Retana-Moreira 

PH51. Molecular analysis supports an hybridization zone for members for members of Triatoma 
brasiliensis complex in Pernambuco State, Brazil.. 
Mª Dolores Bargues Caselló

PH52. Actividad leishmanicida de nuevas moléculas con estructura de α- aminofosfonato.. 
Mª Magdalena Alcover Amengual

PH53. In vitro activity of new 1H-Phenalen-1-one derivatives against Leishmania amazonensis and 
an approach of its mechanisms of cell death.
Atteneri López Arencibia

PH54. In vitro activity of Maytenus chiapensis extracts against Leishmania spp.
Carlos J. Bethencourt-Estrella

PH55. New approaches for the treatment of cutaneous leishmaniasis: Effectiveness of O-alkyl 
hydroxamates and the natural compound (-)-α-Bisabolol on L.tropica-infected hamsters.
Victoriano Díaz-Sáez

PH56. Imidazoles as potential candidates for Chagas disease therapy: in vitro studies.
Julianna de Araújo

PH57. The alkyl-lysophospholipid edelfosine as a potential chemotherapeutic alternative for the 
treatment of Chagas disease: in vitro studies on Trypanosoma cruzi.
Alexandra Ibáñez-Escribano

PH58. Improvement of virtual prediction models through the use of QSAR multiclassifier systems 
for the search of new trichomonacidal agents.
Alexandra Ibáñez-Escribano

PH59. Bio-guided identification of anti-Acanthamoeba compounds from Tunisian chamomile 
(Matricaria recutita L.) and their correlation with the antioxidant activity. 
Soumaya Hajaji

PH60. Ultrastructural study of Leishmania infantum amastigotes exposed to meglumine 
antimoniate encapsulated in poly (amidoamine)s.
Diana Berenguer

PH61. Dietary intake of garlic impairs tegumental surface and protein secretion of intestinal 
trematodes.
Carla Muñoz-Antolí

PH62. In vitro activity of an endemic genus of Pituranthos extract against Leishmania (L.) 
amazonensis, donovani and Trypanosoma cruzi.
Imad Mennai

PH63. In vitro biological activity of Withania aristata: a preliminary study.
Aitor Rizo Liendo

PH64. In vitro activity of Maytenus chiapensis extracts against Trypanosoma cruzi.
Ana B. Gracía-Méndez
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PH65. Influence of Cryptosporidium oocyst concentration in the efficacy of solar disinfection 
procedures (sodis).
Hipólito Gómez-Couso

PH66. Relevance of teaching environmental recovery and restoration in the aftermath of a 
biological incident in human health sciences.
Soledad Fenoy

PH67. Effect of the material used in the manufacture of contact lenses at the adhesion of 
Acanthamoeba. 
Soledad Fenoy

PH68. An aspartic like endopeptidase single T-cell epitope (SmALE) induced protection against 
Schistosoma mansoni infection. 
Elías Kabbas-Piñango

PH69. Protection against Schistosoma mansoni of peptides with T and B epitopes derived from a 
Kunitz-type protein in BALB/c mice. 
Juan Hernández-Goenaga

PH70. First phenotypic description of Fasciola hepatica adults from a fascioliasis endemic area in 
Mexico. 
Leticia Calderón

PH71. Description of the early events of Acanthamoeba culbertsoni invasion in the model of 
granulomatous amoebic encephalitis (GAE) in diabetic mice. 
Ismael Castelan-Ramirez

PH72. Antiparasitic activity of Pulicaria inuloides extracts, an Algerian medicinal plant: 
Leishmanicidal bioguided fractionation. 
Hamza Fadel

JUEVES, 20 DE JULIO · 17.00-18.00

PV1. Anchovies, Engraulis encrasicolus, sold at supermarkets in the metropolitan area of València 
and human anisakidiosis risk. 
Marius V. Fuentes

PV2. Anthelmintic activity of new compounds on eggs and larvae from ovine gastrointestinal 
nematodes. 
María Martínez Valladares

PV3. Comparison of three coproscopic methods for the detection of canine intestinal parasitic 
forms. 
Ceferino López

PV4. Cryptosporidium in rainbow trout (Oncorhynchus mykiss WALBAUM, 1792): A study in a fish 
farm.
Seila Couso Pérez

PV5. Cryptosporidium in wild and domestic horses from North of Iberian Peninsula. 
Hipólito Gómez Couso

PV6. Culturing of Trypanosoma pestanai in different culture systems. 
V. Dyachenko

PV7. Detection of Cryptosporidium and Giardia in brown trout (Salmo trutta) from Galician rivers 
(NW Spain). 
Seila Couso Pérez
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PV8. Detection of trypanosomatids in Apis and Bombus species: A new multiplex protocol. 
Mariano Higes

PV9. Development of an in vitro model to study the mechanisms of adhesion and invasion of the 
newly excysted juveniles of Fasciola hepatica in the intestinal epithelium.
Javier González Miguel

PV10. Dinámica estacional de la Subfamilia Phlebotominae en un municipio endémico de 
leishmaniosis canina de la Comunidad de Madrid. 
Rosa Gálvez Esteban

PV11. Does the horse mackerel, Trachurus trachurus, sold in Spanish supermarkets pose a source 
of human anisakiasis?
Marius V. Fuentes

PV12. Echinococcus multilocularis: origin and differentiation of the oncospheral envelopes. 
Jordi Miquel

PV13. Echinococcus multilocularis: origin, differentiation and functional ultrastructure of the 
oncospheral tegument and hook region membrane. 
Jordi Miquel

PV14. Emerging infection by Hypoderma actaeon in roe deer (Capreolus capreolus) from central 
Spain. 
Rosario Panadero

PV15. Equine piroplasmosis prevalence reduction in a Donkey farm in Spain. 
Miguel Llorens

PV16. Estudio sobre la prevalencia de los vermes intestinales y pulmonares en el zorro rojo (Vulpes 
vulpes) en Galicia. 
Rocío Checa Herráiz

PV17. Gastrointestinal helminth parasites of brown trout (Salmo trutta) from Galicia rivers (NW 
SPAIN). 
Seila Couso Pérez

PV18. Gastrointestinal helminth in wolves (Canis lupus signatus) from the Northwestern Spain. 
Rocío Ruiz de Ybáñez

PV19. Morphometric analysis of larvae L3 and L4 of the sibling species Anisakis simplex (s.s.) 
and A. pegreffii (Nematoda, Anisakidae).
Isabel Montoliu

PV20. Presence of Ityogonimus lorum and Ityogonimus ocreatus in Talpa occidentalis from Asturias. 
Carlos Feliu

PV21. Prevalence of intestinal parasites in feces collected in recreation canine parks from Lugo 
Municipality. 
Rosario Panadero

PV22. Red foxes (Vulpes vulpes) are new intermediate hosts for Sarcocystis arctica from Spain. 
Rafael Calero Bernal

PV23. Risk analysis of human anisakiasis through the consumption of the European hake, 
Merluccius merluccius, sold at supermarkets in the metropolitan area of València. 
Marius V. Fuentes
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PV24. Specific serum IgA: role in the protective mechanisms of a recombinant Teladorsagia 
circumcincta vaccine in Canaria Hair Breed sheep and Canaria Sheep. 
Cynthia Machín

PV25. Spirocercosis in red foxes (Vulpes vulpes) from the Valencian Community (Eastern Spain). 
Rocío Ruiz de Ybáñez

PV26. Ultrastructural evidence for completion of the entire miracidial maturation in intrauterine 
eggs of the digenean Ityogonimus lorum (Dujardin, 1845) (Brachylaimidae, Ityogoniminae). 
Carlos Feliu

PV27. Ultrastructure of egg envelopes surrounding the miracidia of Ityogonimus lorum (Dujardin, 
1845) (Digenea, Brachylaimidae, Ityogoniminae). 
Jordi Miquel

PV28. Update on anthelmintic resistance status to benzimidazole drugs in Spanish sheep flocks 
infected by gastrointestinal nematodes. 
María Martínez Valladares

PV29. Wolbachia interacts with the fibrinolytic system of the host during cardiopulmonary 
dirofilariosis. 
Javier González Miguel

PV30. Field efficacy of NexGard® (afoxolaner) and NexGard® Spectra (afoxolaner + milbemycin 
oxime) chewables against sarcoptic mange in dogs (canine scabies) in Europe. . 
Steffen Rehbein

PV31. Efficacy of afoxolaner plus milbemycin oxime chewable tablets against adult Ancylostoma 
ceylanicum hookworm, in dogs. 
Steffen Rehbein

PV32. Use of qPCR to study the expression of IL-10, TFG-B and FOXP3 in liver in immunized 
sheep at early stages of infection with Fasciola hepatica. 
Rafael Zafra

PV33. Alternative activation of macrophages in peritoneal fluid of sheep during early stages of 
fasciolosis.
Álvaro Martínez-Moreno

PV34. Assessment of the protective efficiency of Ornithodoros moubata midgut membrane antigens 
selected as vaccine candidates by reverse vaccinology. 
Ana Oleaga

PV35. Histological lesions of vaccinated and unvaccinated sheep during chronic stages of Fasciola 
hepatica infection. 
Rafael Zafra

PV36. Vaccine trial in experimental Fasciola hepatica infection in sheep.
Javier Martínez-Moreno

PV37. Acaricidal activity of Fluralaner® against Ornithodoros moubata and Ornithodoros erraticus 
argasid ticks by in vitro feeding. 
Ana Oleaga

PV38. Anticoccidial activity of extracts from in vitro cultures of the Canarian endemic plant Ruta 
pinnata. 
Antonio Ruiz
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PV39. New data on the helminth fauna of rodents from Corsica (France). 
Pilar Foronda

PV40. Prevalence and genetic analysis of Giardia intestinalis in rodents from Corsica (France). 
Aarón Martín Alonso

PV41. Host-parasite relationship between pigs and humans and Ascaris spp.
Rodrigo Morchón

PV42. In silico determination of the secondary structure of the second internal transcribed spacer 
DNA region from Parabasalids and evaluation of its use for taxonomical studies. 
Francisco Ponce Gordo

PV43. Larval stages and VICH GL7: A mathematical approach for Brachylaima spp. Metacercarie 
(Digenea) parasitizing Cornu aspersum (Helicidae). 
Mercedes Gracenea

PV44. Microscopic (LM and SEM) and molecular identification of Sarcocystis spp. in red deer 
(Cervus elaphus) form central Spain. 
Mónica Luzón

PV45. Morphological and genetic analysis of the intestinal ciliates from Gallotia galloti. 
Francisco Ponce Gordo

PV46. New insights into the phylogeny of the Entamoeba species of the eight-nucleated mature 
cysts group (E. coli group). 
Francisco Ponce Gordo

PV47. Proteomics informed by transcriptomics for characterising midgut proteome of the argasid 
tick Ornithodoros moubata. 
Ana Oleaga

PV48. Application of non-invasive techniques to the diagnosis of canine leishmaniosis in an 
endemic area in Brazil. 
Rubén Muñoz-Madrid

PV49. New approaches for the treatment of cutaneous leishmaniasis: Effectiveness of O-alkyl 
hydroxamates and the natural compound (-)-α-Bisabolol on L. tropica-infected hamsters. 
Victoriano Díaz-Sáez

PV50. Usefulness of cerumen samples for the molecular diagnosis of canine leishmaniosis. 
Virginia Iniesta

PV51. Nuevo foco de Thelazia callipaeda en España: Madrid, área autóctona de la enfermedad. 
Valentina Marino

PV52. Composition and structure of helminth communities of Pelophylax perezi in the north of 
the Valencian Community. 
Pilar Navarro Gómez

PV53. Helminth community structure of Bufo spinosus from two sampling points of the Sierra de 
Gredos. 
Pilar Navarro Gómez

PV54. Parasitological study on invasive Florida turtles (Trachemysscripta) from the Zoo of 
Cordoba. 
Isabel Acosta-García
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PV55. Sperm characters of the digenean Timoniella imbutiforme (Molin, 1859) 
(Cryptogonimidae), a parasite of the European seabass. 
Pilar Foronda

PV56. Helminth infracommunities of Falco tinnunculus Linnaeus, 1758 (Falconidae) from the 
Valencian Community. 
Pilar Navarro Gómez

PV57. Intestinal parasites of the wild finches, Fringilla spp. (Aves, Passeriformes, Fringillidae), 
from Sweden to Canaries: an overview. 
Katherine García Livia

PV58. Prevalence of avian trichomonosis infection in wild Eurasian collared-doves (“Streptopelia 
decaocto”) from Valencia province (Spain). 
M.C. Martínez-Herrero

PV59. First genetic record of the digenean Timoniella imbutiforme (Molin, 1859) Brooks, 
1980 a cryptogonimid parasite of the European seabass. 
Pilar Foronda

PV60. Use of a RNA interference method to analyze the function of inorganic pyrophosphatase in 
the parasite scuticociliate Philasterides dicentrachi. 
José Manuel Leiro Vidal

PV61. Intestinal parasites from circus animals in Spain. 
Aránzazu Meana

PV62. Leishmania infantum infection in horses from central Spain. 
Aránzazu Meana

PV63. A pan-European epidemiological study of honey bee pathogens. The results of Castilla-La 
Mancha (Spain). 
Mariano Higes

PV64. Chronic stress induced by pesticide residues and parasites in honey bee colonies. 
Mariano Higes

PV65. Preliminary results on the seasonality of parasites of the Feral Cat, Felis catus, (Carnivora: 
Felidae) on Gran Canary Island. 
Eligia Rodríguez-Ponce

PV66. Presence of parasites in Commercially Important Fishes commonly consumed in Gran 
Canaria, Spain. 
Eligia Rodríguez-Ponce

PV67. Caracterización de la proteína Enoyl-CoA hidratasa/isomerasa de Leishmania infantum. 
Luis Martins

PV68. Análisis del gen conjugador de la Ubiquitina, sobre expresado en promastigotes metacíclicos 
de Leishmania inafantum extraídos de Phlebotomus perniciosus. 
Jaime Larraga Criado

PV69. Detection of Leishmania DNA in the rodents Sciurus vulgaris and Mus spretus in an endemic 
area of L. infantum. 
M. Magdalena Alcover
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PV70. Biological control of trematodes by using the saprophytic filamentous fungus Mucor 
circinelloides. 
Adolfo Paz-Silva

PV71. Monthly administration ofmilbemycin oxime plus afoxolaner chewable tablets (NexGard 
Spectra®) to prevent Angiostrongylus vasorum infection in dogs.
Lénaïg Halos

PV72. Efficacy of afoxolaner (NexGard® and NexGard Spectra®)for the treatment and control of 
generalised demodicosis due to Demodex canis in dogs under field conditions.
Lénaïg Halos

PV73. Progesterone effect on Haemonchus contortus L3/L4 molting in vitro.
Fernando Alba-Hurtado

PV74. Transmission of Toxocara canis from cockroaches to a paratenic host.
Fernando Alba-Hurtado

PV75. Assesment of gastro intestinal nematodes eggs excretion in Sarda dairy sheep. 
Antonio Scala

PV76. Estudio preliminar sobre las parasitosis intestinales y pulmonares de la fauna silvestre 
procedente de la región central de la Península Ibérica. 
Rocío Checa
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A1 - Biocidal activity of saprophytic filamentous fungi against soil-
transmitted helminths
José Ángel Hernández, Antonio M. Palomero, Diana Freiría, Jaime Sanchís1, Silvia Miguélez, 
Ángel Romasanta, Rita Sánchez-Andrade, María Sol Arias, Adolfo Paz-Silva

E-mail: mariasol.arias@usc.es

COPAr research group, Faculty of Veterinary, University of Santiago de Compostela (Spain). 1University of the republic, 
Salto (Uruguay) 

Soil-transmitted helminths (STHs) can affect humans and animals when they are in contact with eggs 
(ascarids, trichurids) or larvae (hookworms). Some of the infections by STHs are considered as neglected 
zoonoses, thus surveillance in animals is required to their control. Based on the scarce information 
existing on preventive measures against STHs, usefulness of saprophytic filamentous fungi against eggs 
and larvae has been tested against eggs of ascarids and trichurids. 

Faeces collected from captive raccoons, lynxes and dromedaries were detected eggs of Baylisascaris 
procyonis, Toxascaris leonina and Trichuris sp., respectively. After the homogenization of the faecal 
samples belonging to each animal species, a quantity of 3- 5 g was placed in plastic boxes. Two groups were 
considered, G-Treated was handsprayed a solution of 1 mL containing ca. 2x106 spores of filamentous 
fungi (Mucor circineloides, Paecilomyces, Trichoderma or Verticillium), and G-Control received 1 mL 
distilled water. 

Thirty days after spreading the spores on the faeces, the counts of viable eggs reduced by 45% (B. 
procyonis), 81% (T. leonina) and 50% (Trichuris sp.). These data point that helpful results can be achieved 
by spreading spores of the aforementioned saprophytic filamentous fungi directly onto faecal samples to 
prevent the development of eggs of ascarids or trichurids to the infective stages, which minimizes the 
risk of infection.

Economical support: Research Project CTM2015-65954-R (Ministerio de Economía y Competitividad, 
Spain; FEDER).

mailto:mariasol.arias@usc.es
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A2 - Biological control of trematodes by using the saprophytic 
filamentous fungus Mucor circinelloides
María Sol Arias, José Ángel Hernández, Fabián Arroyo, María I. Silva, Cristiana Cazapal-
Monteiro, José Pedreira1, Luis M. Madeira de Carvalho2, Rita Sánchez-Andrade, Adolfo Paz-
Silva

COPAr research group, Faculty of Veterinary, University of Santiago de Compostela (Spain). 1laboratorios FAtrO IBÉrICA 
S.l. (Spain). 2Faculty of Veterinary Medicine, University of lisbon (Portugal)

Trematodes are a group of helminths affecting mainly ruminants, though other animal species and even 
humans can become infected. Despite efficient anthelmintics are commercially available, the presence 
of infective stages in the environment (soil) improves the risk of infection. This is especially important 
in humid environments where infection by Fasciolidae or Paramphistomidae trematodes is frequently 
detected. 

With the aim to provide information regarding the possibility to prevent infection by trematodes 
belonging to Paramphistomidae, three assays were carried out involving the saprophytic filamentous 
fungus Mucor circinelloides (CECT 20824 strain). Eggs of the gastric fluke Calicophoron daubneyi were 
exposed to spores of M. circinelloides in petri dishes, fecal pats and aqueous solutions. The fungus was 
also tested against metacercariae.

Eggs in petri plates exhibited a notable damage in the presence of spores of M. circinelloides, consisting of 
hyphae attached to the eggshell and destruction of the embryo inside. Percentages of embryonated eggs 
lower than 20% were observed in the faecal pats added fungal spores, by 40% in the controls. Exposure 
of eggs of C. daubneyi to M. circinelloides in aqueous solution reduced the percentage of eggs with 
miracidium from 50% (controls) to 30% (treated). Addition of fungal spores to metacercariae enhanced 
the development of mycelium, and hyphae entered and destroyed them.

It is concluded that distribution of spores of Mucor circinelloides on Paramphistomidae/Fasciolidae-risky 
areas could be helpful to lessen the possibilities to these trematodes reach the infective stage.

Economical support: Research Project CTM2015-65954-R (Ministerio de Economía y Competitividad, 
Spain; FEDER).
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A3 - Detection of Opportunistic Parasites in Public Parks in Alcalá de 
Henares (Madrid, Spain)
Carmen Martínez-Fernández; Ángela Magnet; Fernando Izquierdo; Thiago S. Gomes; Lucianna 
Vaccaro; Dolores Ollero; Antonio Peña-Fernández1; Soledad Fenoy; Carmen del Águila

E-mail: c.martinez116@usp.ceu.es

Universidad San Pablo CEU, laboratorio de Parasitología e Inmunología, Madrid. 1School of Allied Health Sciences, De 
Montfort University, leicester, reino Unido

Opportunistic parasites such as Free Living Amoebae (FLA) and Microsporidia can cause serious diseases 
in case of immunosuppression or a weak immune system like the one in infants and the elderly. FLA can 
cause Central Nervous System, eye or skin infections depending on the species. FLA do not require a 
host to complete their life cycle, thus they are commonly isolated from water or soil.

Microsporidia are intracellular parasites that can cause intestinal and other infections in all types of 
animal. Due to their zoonotic potential, they can infect all animal phyla, so that humans can be easily 
exposed to them in the environment.

Because of this, the aim of this study was to evaluate the presence of FLA and Microsporidia in urban 
parks in Alcalá de Henares (Madrid) in soil, water and fecal samples.

Five parks were selected and 28 dust samples (soil and kid’s sandbox), 4 water samples (ornamental 
fountains and drinkable water) and 5 mammal feces were collected in total.

FLA was analyzed in soil and water samples by a triplex Real Time PCR with 3 TaqMan® probes for 
Acanthamoeba, Balamuthia mandrillaris and Naegleria fowleri. No positive results were found. On the 
other hand, Microsporidia were detected in all types of sample using a SYBR Green Real Time PCR that 
allows distinguishing phylum Microsporidia, reaching to species level in the case of Encephalitazoon 
bieneusi, Enterocytozoon hellen/ intestinalis and E. cuniculi. All fecal samples were positive for E. hellen/ 
intestinalis. Only one water sample was positive for phylum Microsporidia but negative for the above 
species. In the dust samples, 15 were positive for at least 1 type of microsporidia; in total 2 samples were 
positive for E. cuniculi, 2 for E. bieneusi, 7 for E. hellen/ intestinalis and 6 for undetermined species.

At the sight of the results we can confirm that fecal contamination in urban parks can be a potential 
health risk as Microsporidia, with fecal oral transmission, has been found in a high number of samples. 
Conversely, urban park soils do not seem to present a source of FLA infection in the studied area.

mailto:c.martinez116@usp.ceu.es
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A4 - COMPARED EXPERIMENTAL LONG-TERM FOLLOW-UP OF 
BIOCHEMICAL MARKERS IN THE INFECTION BY FASCIOLA GIGANTICA AND 
F. HEPATICA
María Adela Valero1, María Dolores Bargues1, Patricio Artigas1, Carla Quesada1, Florencio 
M. Ubeira2, Mercedes Mezo3, José Luis Hernández4, Verónica H. Agramunt1, Marta Reguera-
Gómez1, Santiago Mas-Coma1
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Clínicos, Hospital Central de la Defensa gómez Ulla, 28047 Madrid, Spain.

Fascioliasis is caused by Fasciola hepatica and F. gigantica. The latter, always considered secondary 
in human infection, nowadays appears increasingly involved in Africa and Asia. Unfortunately, little 
is known about its pathogenicity, mainly due to difficulties in assessing the moment a patient first 
becomes infected and the differential diagnosis with F. hepatica. A long- term, 24-week, experimental 
study comparing F. hepatica and F. gigantica was made for the first time in the same animal model host, 
Guirra sheep. Serum biochemical parameters of liver damage, serum electrolytes, protein metabolism, 
plasma proteins, carbohydrate metabolism, hepatic lipid metabolism and inflammation were analysed 
on a biweekly basis as morbidity indicators. The development of fascioliasis was monitored by the 
determination of the following serum constituents: albumin (Alb, g/dL), amylase (Amy, in international 
units per litre U/L), urea (mg/dL), total cholesterol (T-Cho, mg/dL), creatinine (Cre, mg/dL), glucose 
(Glu, mg/dL), total protein (T-Pro, g/dL), triglycerides (Trigly, mg/dL), C-reactive protein (CRP, mg/L), 
and serum activities of alanine aminotransferase (ALT or GPT, U/L), aspartate aminotransferase (AST or 
GOT, U/L), alkaline phosphatase (AP, U/L), gamma glutamyl transferase (or γ-glutamyl transpeptidase 
GGT, U/L) and total bilirubin (T-Bil, mg/dL), as well as serum calcium (Ca, mg/dL), chloride (Cl, mg/
dL) and phosphore (P, mmol/L) levels. Serum anti-Fasciola IgG, coproantigen and egg shedding were 
simultaneously followed up. rDNA and mtDNA sequencing and the morphometric study by computer 
image analysis system (CIAS) showed that fasciolids used fitted standard species characteristics. Results 
demonstrated that F. gigantica is more pathogenic, given its bigger size and biomass but not due to 
genetic differences which are few. Fasciola gigantica shows a delayed development of 1-2 weeks regarding 
both the biliary phase and the beginning of egg shedding, with respective consequences for biochemical 
modifications in the acute and chronic periods. The higher F. gigantica pathogenicity contrasts with 
previous studies, which only reflected the faster development of F. hepatica observed in short-term 
experiments.

Studies funded by Proyecto de Investigación en Salud No. PI16/00520 (MINECO, Madrid, Spain), 
Red de Investigación Cooperativa en Enfermedades Tropicales RICET No. RD16/0027/0023 (RETICS, 
ISCIII, Madrid), and European Network for Foodborne Parasites in Europe EURO-FBP, COST Action 
No. FA1408 (Brussels, EC).
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A5 - Modulation of host blood-brain-barrier integrity and Toxoplasma 
gondii crossing by quorum sensing molecules
Syamsul Harun1 and Hany M. Elsheikha1, *
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Despite the significant strides that have been achieved over the last few decades in toxoplasmosis research 
much remains to be investigated especially in the host-parasite interaction and the mechanisms that 
underpin the pathophysiology of Toxoplasma gondii (T. gondii) infection of host blood-brain barrier 
(BBB). Herein, we tested the hypothesis that quorum sensing (QS) molecules derived from Pseudomonas 
aeruginosa open the tight junctions of the BBB, which in turn facilitates the parasite’s ability to cross the 
BBB and spread to the brain. To test this hypothesis we evaluated the integrity of the tight junctions of 
human brain microvascular endothelial cell (hBMECs) monolayers following infection with T. gondii 
type I RH tachyzoites using trans-endothelial electrical resistance (TEER) and FITC-Dextran leakage 
assays. Results indicated that QS molecules derived from P. aeruginosa, namely, 3-Oxo and PQS, caused 
a reduction in hBMEC membrane integrity and permeability. However, the exact molecular mechanisms 
that underpin the effects of these QS molecules on hBMEC’s function remain to be further investigated. 
These findings should have implications for future therapeutic interventions to control infection caused 
by this serious parasite.
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A6 - Rodents as carriers of zoonotic pathogens in main cities in the 
Canary Islands
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Rodents are reservoirs and vectors of numerous zoonotic pathogens, including parasites, bacteria and 
viruses. Some of these pathogens are the cause of emerging and re-emerging diseases. Previous studies 
showed the presence of zoonotic pathogens in rodents in rural areas in the Canary Islands (Spain). 
Therefore, the aim of the present study was to study zoonotic parasites in rodents from a metropolitan 
area of the Canary Islands, and comparing with the rural data, by analyzing fecal samples. A total of 176 
rodents, Rattus rattus, Rattus norvegicus and Mus musculus domesticus, from Tenerife, La Palma and 
Lanzarote, were captured in 2016. Faeces were preserved in 2.5% potassium dichromate and examined 
after using the sedimentation-concentration method for the parasite analyses. For the detection of 
Cryptosporidium, modified Kinyoun’s acid fast stain was carried out. The results showed the presence 
of potential zoonotic pathogens, the emerging protozoa Cryptosporidium sp. and Giardia sp., and the 
helminths Rodentolepis fraterna, Hymenolepis diminuta and Calodium hepaticum. Both Cryptosporidium 
sp. and Giardia sp. were widely distributed in the three islands studied with general prevalences of 59.1% 
and 14.2%, respectively, highlighting their presence in the metropolitan area of Tenerife, which includes 
the main cities, La Laguna and Santa Cruz de Tenerife, with prevalences of 31.1% and 13.1%, respectively. 
Considering that previous studies have demonstrated the presence of genotype B in rodents from the 
Canary Islands, the presence of these rodents in inhabited areas could imply a risk of getting infected 
by this or other zoonotic genotypes, causing gastrointestinal disorders. Hymenolepidids were found in 
Tenerife and La Palma (7.4%), and C. hepaticum only in Tenerife (5.7%). These helminths were found in 
9.8% of the rodents from the metropolitan area, which could be a source of infection for humans causing 
gastric or hepatic diseases. Supported by Fundacion CajaCanarias Project 2015 BIO20.

mailto:pforonda@ull.edu.es
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A7 - URINARY SCHISTOSOMIASIS IN EUROPE: SENEGALESE SCHISTOSOME 
HYBRID INTRODUCTION AND CLIMATE AND GLOBAL CHANGE OVERLAP
Santiago Mas-Coma, Sonia Adam, Alberto Martínez-Ortí, Marta Reguera-Gomez, Patricio 
Artigas, María Adela Valero, María Dolores Bargues
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Uro-genital schistosomiasis was recently detected in Europe, with patients from France, Germany and 
also Italy infected on a river on the Mediterranean island of Corsica. Analyses of patients demonstrated 
that the disease transmission was occurring since 2011 up to at least the summer of 2015. The molecular 
studies on eggs shed by the patients proved that three different schistosomes were introduced, namely 
genetically pure Schistosoma haematobium, a S. haematobium-S. bovis hybrid, and genetically pure 
S. bovis. Worth mentioning is that snail-borne infections, and consequently schistosomiasis, were 
surprisingly not even considered in the very long list of infectious diseases with risk of introduction into 
Europe obtained in the widest survey mapping climate change vulnerabilities to infectious diseases in 
Europe. Appropriate comparisons moreover indicated that these three schistosomes were all introduced 
from northern Senegal. Thus, this outbreak is related to two important aspects of global change, namely 
immigration and tourism. Moreover, this epidemic raises several questions. Did those subjects initially 
infected return and urinate in the same river each year contributing to the maintenance of the focus? 
Analyses indicated that both tourists and local residents have become infected. Has climate change 
allowed an overwintering transmission to proceed uninterruptedly over recent years? Will changes in 
temperature and rainfall in the Mediterranean impact on freshwater snail-borne diseases? The warming 
phenomenon in southern Europe in last years has become more than evident and temperatures are 
nowadays thoughout the Mediterranean basin similar to those in countries of Africa where urinary 
schistosomiassis is present. There is much to learn from this outbreak. In the WHO Roadmap 2015-2020 
to overcome the global impact of neglected tropical diseases, in addition to schistosomiasis, other snail-
borne helminthiases are included within the food-borne trematodiases: fascioliasis is an emerging threat 
as a result of climate and global changes throughout, whilst Opisthorchis felineus is also emerging in 
southern Europe. At the World Health Day in April 2014, the WHO Director General Dr Margaret Chan 
emphasized the increasing concern on the impact of climate change on these vector borne infections. 
This schistosomiasis outbreak together with the emergence of fascioliasis worldwide and Opisthorchis 
felineus in Italy highlight the need to recognise snail vectors and snail-borne diseases as a new public 
health threat in addition to mosquito borne infections. 

Studies funded by Proyecto de Investigación en Salud No. PI16/00520 (MINECO, Madrid, Spain), Red de 
Investigación Cooperativa en Enfermedades Tropicales RICET No. RD16/0027/0023 (RETICS, ISCIII, 
Madrid), and PROMETEO Programme Project No. 2016/099 (Generalitat Valenciana, Valencia, Spain).
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A8 - RECURSOS DE APRENDIZAJE TRIDIMENSIONALES PARA LA 
ENSEÑANZA DE PARASITOLOGÍA
José Luis Saorín Pérez1 y Antonio Ortega Rivas2
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La manipulación de elementos tridimensionales facilita el aprendizaje de contenidos. Es por 
ello que en muchos ámbitos educativos se ha recurrido al uso de modelos tangibles, maquetas o 
réplicas para mejorar este aspecto. Tradicionalmente dichos elementos han supuesto un problema 
de coste y manipulación. Sin embargo, el uso de impresoras 3D y modelos digitales permite la 
creación de este tipo de recursos de bajo coste y fácil réplica. 

La colaboración entre Laboratorio de Diseño y Fabricación Digital de la Universidad de La Lagunay 
el Á� rea de Parasitologí�a, se ha traducido en el desarrollo de parásitos como recurso didáctico que 
se pueden manipular tanto en formato digital como en formato tangible. Para la creación de los 
modelos 3D digitales se ha utilizado software de modelado de mallas de bajo coste, al igual que 
para la creación del repositorio de dichos ficheros. El acceso a los modelos permite su uso digital 
y su impresión con impresoras 3D de bajo coste. De esta manera, se puede disponer de material 
tridimensional para el uso de los alumnos. Por otro lado, una vez se disponen de los modelos 3D, 
es posible crear animaciones orientadas a mejorar el proceso de enseñanza-aprendizaje.
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A9 - HUMAN FASCIOLIASIS IN MAGHREB COUNTRIES: A RETROSPECTIVE 
REVIEW AND ANALYSES OF THE SITUATIONS IN MOROCCO, ALGERIA AND 
TUNISIA
Verónica H. Agramunt, M. Dolores Bargues, Santiago Mas-Coma
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The importance of the Maghreb countries regarding human fascioliasis relies, on one side, on the fact 
that these are the countries of Africa in which more human cases have been reported with the exception 
of another North African country such as Egypt, and on another side, on their location in the southern 
shore of the Mediterranean See, thus sharing similar climate change and warming phenomena and 
wide human movement exchanges linked to tourism, immigration and commercial trade. Closeness to 
Africa and the western Mediterranean frame have proved their interest as a door for parasitic disease 
introduction into Europe, as has been with the recent urinary schistosomiasis outbreak on Corsica island. 
An additional interest relies on the fact that it is the only region of Africa in which only Fasciola hepatica 
is present, the non-existence of the African widespread species F. gigantica being due to the absence of 
its main African lymnaeid vector species Radix natalensis. In the remaining African continent, whether 
both Fasciola species overlap, such as throughout the eastern part of the continent, or only F. gigantica 
is present linked to the existence of only one lymnaeid species, namely the main vector of the latter 
fasciolid. In Morocco, human infection cases may be divided into three groups: (i) epidemic cases mainly 
in groups of European subjects; (ii) isolated cases in Europeans living in this country; and (iii) isolated 
cases in authochthonous Moroccan subjects. It should be highlighted that almost all of these human 
cases were reported in the last century, many in the old literature. In Algeria, a similar classification 
of the human fascioliasis reports can be made. Similarly as in Morocco, human reports apprear to be 
surprisingly few and all in the last century with the exception of the last four cases. In Tunisia, a total of 
36 cases were reported between 1940 and 1997, mostly children and mainly in the South West part of 
the country. Here again, the reports refer to isolated cases. Interestingly, however, the few cases reported 
in the present century stimulated the performing of epidemiological surveys in the area of the Gasfsa 
oases, showing a human prevalence of 6,6%. This survey result, together with the human casuistic 
characteristics known in southern European countries, clearly suggest that human fascioliasis may be 
underestimated throughout the whole Maghreb region.

Studies funded by Proyecto de Investigación en Salud No. PI16/00520 (MINECO, Madrid, Spain), Red de 
Investigación Cooperativa en Enfermedades Tropicales RICET No. RD16/0027/0023 (RETICS, ISCIII, 
Madrid), PROMETEO Programme Project No. 2016/099 (Generalitat Valenciana, Valencia, Spain), and 
Global Water Pathogen Project GWPP (UNESCO Paris & Michigan State University, USA).
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A10 - Rodent fleas as vectors of zoonotic Bartonella sp. in the Canary 
Islands, Spain
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Ectoparasites of rodents act as vectors of numerous zoonotic pathogens, such as Bartonella spp. These 
species may cause different diseases with a wide range of clinical manifestations, such as endocarditis, 
fever and muscle pain. As very little information is available about the Bartonella species in the Canary 
Islands in ectoparasites of rodents, the aim of this study was to analyze the presence and to evaluate 
the range of Bartonella species circulating among ectoparasites in this archipelago. A total of 154 
ectoparasites from 181 rodents were obtained in Tenerife, La Palma and Lanzarote. The samples were 
analyzed by PCR targeting the citrate synthase (gltA) gene; in case of a positive result, another PCR was 
performed targeting the RNA polymerase beta subunit (rpoB) gene to confirm the species identification. 
Furthermore, positive ectoparasites were identified by analyzing the cytochrome oxidase II (COII). The 
overall prevalence of Bartonella species was 13.6%. According to the different islands, the prevalence was 
higher in La Palma (24%) than in Tenerife (3.8%) (p-value <0.001), whereas none of the ectoparasites 
captured in Lanzarote were infected with Bartonella. 31.8% of Bartonella-positive ectoparasites were 
identified as Stenoponia tripectinata (99% identity), whereas 9.5% shared the highest identity (97-98%) 
to Nosopsyllus fasciatus. Nevertheless, Nosopsyllus barbarus is the only Nosopsyllus species reported in the 
Canary Islands, although there are not COII sequences available for this flea species. Therefore, it is very 
likely that those COII sequences actually belong to N. barbarus. Sequence analyses allowed us to identify 
two different gltA haplotypes. Both haplotypes were highly similar to B. elizabethae and were identified 
in five S. tripectinata fleas infesting four M. domesticus in La Palma. S. tripectinata was the only flea 
species in which B. elizabethae was detected. This result agrees with recent studies in which Bartonella sp. 
closely related to B. elizabethae was the only strain found in S. tripectinata tripectinata fleas in the Canary 
Islands. Furthermore, B. elizabethae was only identified in humid biotopes, showing higher prevalence 
in La Palma, where the environmental conditions would be more suitable to the development of possible 
vectors. Supported by Fundacion CajaCanarias Project 2015 BIO20.

mailto:pforonda@ull.edu.es


XX Congreso de la Sociedad Española de Parasitología
XV Meeting del European Veterinary Parasitology College

COMUNICACIONES - PArASItOlOgíA HUMANA - ZOONOSIS y ANtrOPONOSIS
63

A11 - Description of the early events of Acanthamoeba culbertsoni 
invasion in the model of granulomatous amoebic encephalitis (GAE) in 
diabetic mice
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Granulomatous amoebic encephalitis (GAE) is a chronic, difficult to resolve infection caused by 
amphizoic amoebae of the genus Acanthamoeba, which in most cases occurs in immunosuppressed 
persons or with chronic diseases such as diabetes.

In this work we describe the early events of A. culbertsoni (T4) infection of GAE model in diabetic mice. 
The strain in study was isolated from a case of amebic keratitis with extra-corneal invasion. 

Diabetes was induced in 12 male BALB /c mice (7 weeks old), with a single intraperitoneal dose of 
streptozotocin (130 mg/kg). Once established diabetes (6 weeks post-induction), 1x106 trophozoites were 
inoculated via intranasal. Then were sacrificed and fixed by perfusion at 24, 48, 72 and 96 h post-ino-
culation, the brains and nasopharyngeal meatus were processed according to the immunohistochemical 
technique. 

Analysis of the results showed that since the earlier time evaluated (24 h), trophozoites and scarce cysts 
were immunolocalized in the respiratory epithelial bone tissue, olfactory nerve packages, Schwann cells, 
and the epineurium base. After 48 h, trophozoites were observed in the respiratory epithelium, white 
matter of the brain, subcortical central cortex and nasopharyngeal associated lymphoid tissue (NALT). 
At 72 h, cysts and trophozoites were immunolocalized in the olfactory bulb with the presence of a low 
inflammatory infiltrate characterized by polymorphonuclear cells. Scarce amoebae were observed in 
the granular layer of the cerebellum without evidence of inflammation or tissue damage. Otherwise in 
the evaluated tissues no amoebae were observed at 96 h. It is important to highlight that no evidence of 
destruction, either inflammatory infiltrate in the surrounding tissues where the amoebas were immuno-
localized, which could contribute to the rapid spread of infection, particularly in diabetic mice.

Invasion of trophozoites in diabetic mice is significantly greater with respect to healthy mice of the 
same age inoculated under the same conditions, suggesting that diabetic mice are more susceptible to 
GAE. The data obtained suggest that trophozoites invade the tissues by separating the superficial cells, 
penetrating between the junctions without causing cytolytic effect in the adjacent cells and later reaching 
the CNS.

mailto:maritzaomanam@yahoo.com.mx
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A12 - In vivo CNS infection model of Acanthamoeba genotype T4: the 
early stages of infection
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Acanthamoeba genus has a wide global distribution, as they can be isolated from diverse environments: 
bodies of water, soil and even from the air in cysts form. Acanthamoeba genus is the etiological agent of 
skin lesions, keratitis and granulomatous amoebic encephalitis. At present, the complete understanding 
of the pathogenesis and pathophysiology of Acanthamoeba encephalitis it is unknown, especially those 
events occurring during the initial stages of infection.

This study was carried out in order to describe the early morphological events observed during the 
invasion of two pathogenic strains of Acanthamoeba (genotype T4); A. castellanii and A. culbertsoni, 
at the olfactory meatus and cerebral, pulmonary, renal, hepatic and splenic tissues, in an in vivo GAE 
murine model. The histological and immunohistochemical description of the events at 24, 48, 72 and 
96 h post intranasal inoculation of BALB/c mice were performed. A. castellanii shown higher invasion 
rate than A. culbertsoni. The present study supports previous evidences of lack of inflammatory response 
during the early stages of infection. Acanthamoeba invasion through CNS and different organs evaluated 
is a slow and contact dependent process. The early morphological events during the invasion of amoebae 
consisted of trophozoites penetration to different epithelia; olfactory, respiratory, alveolar space and 
renal tubule, which resemble the process of amoebae invasion described in corneal tissue. Through 
these results, it is possible to describe that trophozoites after reaching the nasal epithelium continued 
their invasion separating and lifting the most superficial cells then migrate and penetrate between the 
cell junctions without causing a cytolytic effect on adjacent cells. These results confirm the idea that 
dependent mechanisms of contact are relevant for amoebae of the genus Acanthamoeba regardless of the 
invasion site.
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Morphological characteristics of parasites provide information about specific strategies employed by 
them to flourish in a hostile environment, such as the host, and to spread and conquer new ones. In turn, 
morphology remains essential in diagnosis. Intestinal tapeworms have developed certain structures to 
prevent their expulsion so that armed tapeworms present one or more rows of hooks in the scolex which 
contribute to the attachment of the parasite. Hook size and shape are also valuable criteria in diagnosis. 
Taenia eggs are one of the most resistant reproductive forms as they can remain infective for months in 
the environment. The thickness and structure of the embryophore provide a safe barrier to protect the 
oncosphere. This particular embryophore allows the diagnosis of human taeniasis. In this anecdotic 
contribution we show how tapeworm hooks (A) and Taenia eggs (B) seem to have a soul mate on the 
bottom of the sea and in the universe, respectively.1,2 

(A) Pufferfish males build geometric circular structures as reproductive niches on the sandy bottom of 
the seabed. These nests of approx 2 m consist of radially aligned peaks and valleys and a flat area in the 
central zone. The amazing resemblance between these circular structures and the smaller (less than 1 
mm) rows of hooks of the tapeworms belonging to Hymenolepis and Taenia genus is shown here. 

(B) The polygonal surface features of planet Pluto have recently generated great interest. This polygonal 
arrangement closely resembles that of the embryophoric surface of Taenia eggs. There is certainly a 
bizarre resemblance between the dwarf planet, millions of miles away from Earth, with a diameter of 
2,372 Km, and Taenia eggs that measure merely about 30-40 μm. 

The peculiar design of the pufferfish nest allows an effective control of the water flow to gather sand 
particles to improve the nest. The similar arrangement of tapeworm hooks could also facilitate the 
gathering of intestinal nutrients required by the parasite. Likewise, the polygonal structures of Pluto and 
Taenia eggs might contribute to the stability of their surfaces.

1. Fuentes MV et al (2017) Int J Parasitol Parasites Wildl.DOI: dx.doi.org/10.1016/j.ijppaw.2017.03.005 
2. galán-Puchades Mt et al (2016) Science. http://science.sciencemag.org/content/351/6279/1284/tab-eletters
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A14 - Thelazia callipaeda an emerging zoonosis in Humans
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Thelazia callipaeda is a nematode transmitted by sucking flies (Diptera: Drosophilidae) of the genus 
Phortica as they feed on the ocular secretions of their hosts. They generally affect domestic animals like 
dogs and cats and their distribution was circumscribed to Asia. In Europe the first cases were described 
in France in 2007 in domestic animals although previously human cases had already occurred in Italy. 
In Spain it was not until 2010 when the first case was described in dogs and only one year later was 
described the first case in humans.

The parasite cycle is complex with two hosts. Infective larvae of the third stage of T. callipaeda are 
transmitted by the insect vector to a new host by feeding on their lacrimal secretions. In the ocular 
cavities they developed to adults, males and females, meet and mate giving rise to gravid females which 
releasing larvae of first stage (35 days). These larvae are collected by the vector where developing into 
infective larvae (14-21 days).

We describe here two recent cases of infection with Thelazia callipaeda in humans in Spain (Navalmoral de 
la Mata, Caceres and Navalcarnero, Madrid). The diagnosis was made by morphological characterization 
of adults and by molecular diagnosis using the small subunit of ribosomal DNA (ssrDNA) and the COX 
I mitochondrial gene.

Considering the high prevalence of infection in dogs reported in recent studies and the human cases 
described, general practitioners and ophthalmologists should take into account human telaziosis in their 
differential diagnoses of conjunctivitis, ocular tearing and corneal ulcers. Continuing medical education 
and awareness of this condition are necessary to ensure that the infection does not go undiagnosed and 
that appropriate treatment is performed to avoid potential complications such as allergic reaction or 
bacterial infection.

Despite the emergence of these cases and that this parasite should be included in the list of emerging 
zoonoses, it should be noted that the only pathway of transmission characterized so far is by the 
drosophilidae family of flies, which does not include the housefly (Musca domestica).
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B1 - Role of IL-25 in resistance against intestinal trematodes
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Intestinal helminthiases are highly prevalent infections, affecting millions of people worldwide, mainly 
in developing countries. Echinostoma caproni is an intestinal trematode, extensively employed as a 
laboratory model to study the immune mechanisms involved in either resistance to intestinal helminths 
or the establishment of chronic infections. CD1 mice are highly susceptible to primary infection with 
E. caproni, developing chronic infections, with high worm recoveries. Primary chronic infections are 
associated with local Th1 responses, characterized by overexpression of IFN-γ and iNOS, inflammation 
and oxidative stress. However, after pharmacologic treatment and elimination of primary infection, mice 
develop partial resistance to homologous challenge infection. The immune response against primary and 
secondary infections has been investigated to elucidate the factors determining the different outcome of 
the infection in each situation. Cytokine mRNA expression analyses suggest that susceptibility to primary 
infection is determined by the lack of IL-25. After treatment with praziquantel, intestinal expression of 
IL-25 increases dramatically. Challenge infections in an environment with elevated levels of this cytokine 
result in a Th2 phenotype, with upregulation of IL-13 and IL-4, which impairs parasite survival. To confirm 
the role of IL-25 in resistance against infection, three different strategies have been followed. Firstly, 
intraperitoneal injection of recombinant IL-25 induces strong type 2 responses and makes naïve mice 
completely resistant to primary infection. Secondarily, intraperitoneal administration of a neutralizing 
anti-IL-25 antibody prior to challenge infection impairs the generation of Th2 responses, rendering the 
mice susceptible to E. caproni secondary infection. The third strategy consists in increasing the interval 
between praziquantel treatment and challenge infection, allowing IL-25 expression to naturally decrease 
to basal levels. In this setting, mice become susceptible again to E. caproni infection, showing an immune 
profile that resembles that in primary infections. Altogether, these results suggest that availability of IL-
25 in the moment of the infection is determinant for resistance against E. caproni infection. Though the 
specific mechanisms leading to resistance still need to be elucidated, current results suggest that rapid 
generation of Th2 responses, mediated by IL-25, are crucial for impeding parasite establishment at the 
earliest stages of the infection. 

the present work has been supported by the following projects: BFU2016-75639P from Ministerio de Economía y 
Competitividad (Madrid, Spain); PrOMEtEO2014-083 Fase II from Conselleria d’Educació, generalitat Valenciana (Valencia, 
Spain); No. rD12/0018/0013, red de Investigación Cooperativa en Enfermedades tropicales – rICEt, IV National Program 
of I+D+I 2008-2011, ISCIII – Subdirección general de redes y Centros de Investigación Cooperativa and FEDEr from the 
Ministerio de Sanidad y Consumo (Madrid, Spain).
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Fascioliasis is a severe zoonotic disease of worldwide extension caused by liver flukes. In human 
fascioliasis hyperendemic areas, reinfection and chronicity are the norm and anaemia is the main sign. 
To assess the consequences of reinfection, the profile of the Th1/Th2/Th17/Treg expression levels was 
analyzed after reinfection, correlating them with their corresponding hematological biomarkers of 
morbidity. The experimental design reproduced the usual reinfection/chronicity conditions in human 
fascioliasis endemic areas and included Fasciola hepatica primo-infected Wistar rats (PI) and rats 
reinfected at 8 weeks (R8), and at 12 weeks (R12), and negative control rats. In a cross-sectional study, the 
expression of the genes associated with Th1 (Ifng, Il12a, Il12b, Nos2), Th2 (Il4, Arg1), Treg (Foxp3, Il10, 
Tgfb, Ebi3), and Th17 (Il17) in the spleen and thymus was analyzed after 20 weeks of primary infection. 
Multivariate mathematical models were built to describe the Th1/Th2/Th17/Treg expression levels and 
the clinical phenotype. In reinfection, two phenotypic patterns were detected: i) one which includes only 
increased splenic Ifng expression levels but no Treg expression; ii) another which includes increased 
splenic Ifng and Treg expression levels. In animals with established F. hepatica infection a huge increase 
in the immune response occurs, being a mixed Th2/Treg associated gene expression together with an 
expression of Ifng. Interestingly, a Th17 associated gene expression is also observed. Reinfection in the 
chronic phase is able to activate a mixed immune response (Th1/Th2/Th17/Treg) against F. hepatica but 
T and B proliferation to mitogens is strongly suppressed in all infected rats vs control in the advanced 
chronic phase independently of reinfection The systemic immune response was different in each group, 
suggesting that suppression is mediated by different mechanisms in each case. Immune suppression 
could be due to the parasite in PI and R8 rats and the induction of suppressive cells such as Treg in R12. 
This is the first study to provide fundamental insight into the immune profile in fascioliasis reinfection. 

Studies funded by Proyecto de Investigación en Salud No. PI16/00520 (MINECO, Madrid, Spain), red de Investigación 
Cooperativa en Enfermedades tropicales rICEt No. rD16/0027/0023 (rEtICS, ISCIII, Madrid), and European Network for 
Foodborne Parasites in Europe EUrO-FBP, COSt Action No. FA1408 (Brussels, EC). 



XX Congreso de la Sociedad Española de Parasitología
XV Meeting del European Veterinary Parasitology College

COMUNICACIONES - PArASItOlOgíA HUMANA - INMUNOlOgíA
69

B3 - Self-Adjuvanting C18 Lipid Vinilsulfone–PP2A vaccine: study of the 
induced immunomodulation against Trichuris muris infection 
Mercedes Gómez Samblás1, J.J. García Rodríguez2, María Trelis3, Dolores Bernal4, Francisco 
Javier López Jaramillo5¸ Francisco Santoyo González5, Susana Vílchez, Ana Mariana Espino7, 
Francisco Bolás Fernández2, Antonio Osuna1

Email: Mercedes gómez Samblás: msambla@ugr.es · JJ. garcía rodríguez: jjgarc01@ucm.es  
María trelis: maria.trelis@uv.es · Dolores Bernal: m.dolores.bernal@uv.es · Francisco Javier lópez Jaramillo: fjljara@ugr.es 
Susana Vílchez: svt@ugr.es · Ana Mariana Espino: ana.espino1@upr.edu · Francisco Bolás Fernández: francisb@farm.ucm.es 
Antonio Osuna: aosuna@ugr.es

1Instituto de Biotecnología, grupo de Bioquímica y Parasitología Molecular, Dep. Parasitología, Univ granada, Campus 
Universitario Fuentenueva 18071 granada Spain; 2Dep. Parasitología, Facultad de Farmacia, Universidad Complutense, 
Plaza de ramón y Cajal s/n. Ciudad Universitaria, 28040 Madrid, Spain; 3Àrea de Parasitologia, Dep. Farmàcia i tecnologia 
Farmacèutica i Parasitologia, Univ València, Av. V.A. Estellés, s/n, 46100 Burjassot (Valencia), Spain; Joint research 
Unit on Endocrinology, Nutrition and Clinical Dietetics, Health research Institute-la Fe, Universitat de Valencia, Av. Fdo. 
Abril Martorell, 106, 46026 Valencia, Spain; 4Dep Bioquímica i Biologia Molecular, Universitat de València, C/ Dr. Moliner, 
50, 46100 Burjassot (Valencia), Spain. 5 Dep. Química Orgánica, Fac Ciencias, Instituto de Biotecnología, Universidad 
de granada, E-18071 granada, Spain; 6 Instituto de Biotecnología, grupo de Bioquímica y Parasitología Molecular, 
Dep. Bioquímica, Universidad de granada, Campus Universitario Fuentenueva, 18071, granada, Spain; 7 laboratory of 
Immunology and Molecular Parasitology, Department of Microbiology, University of Puerto rico, School of Medicine. PO 
BOX 365067, San Juan, 00936-5067, Puerto rico. 

It is estimated that one-third of the world population who live in developing regions are infected with 
helminths. Thus, there is an urgent need to develop vaccines and new adjuvants. Mucosal immunity 
involves an intricate network of components of innate and adaptive immunity that acts independently 
of the immune system. The lipopeptides acts as adjuvants increasing the immune response against 
synthetic or recombinant peptides similar to live vaccines. Traditionally, infection by helminths has been 
considered to induce a Th2 response, but recently the Th9 response has been proven to be necessary in 
the expelling mechanism of gastrointestinal nematodes, with the intervention of IL-25 and the Tuff cells. 

The synthetic oleic-vinyl sulfone (OVS) linked to the rPP2A (OVS-PP2A) as lipopeptide was used as 
antigen-adjuvant for intranasal immunization in mice infected with Trichuris muris. The rPP2A-OVS 
appears in polar solutions as micelles of 46.66 ± 6.40 nm in diameter. The fecal egg counts in animals 
immunized with the lipopeptide showed a 99.01% reduction in the number of eggs and a 97.90% 
reduction of the in intestinal worms. The study of the intestine from the rPP2A-OVS group by confocal 
microscopy showed that the fluorescent areas inside the crypts appeared larger (p<0.001) than samples 
taken from other groups (infected, rPP2A plus bacterial walls as adjuvant and bacterial walls). Similar 
significantly results were obtained for the neutrophils, CCL20 and CCL11 chemokines and fluorescence 
in Tuft cells. The expression level of the different interleukins by qRT-PCR, in the mesenteric lymph 
nodes, showed an increase of IL-23, IL-17, IL-9, and TNF-α in the rPP2A-OVS immunized group, while 
in the Peyer’s patches (PPs) was mainly IL-23, IL-9 and IL-25, with low levels for IL-17.

The present study suggests that the treatment of the infected T. muris mice with rPP2AOVS, is enough 
for activating a combined Th17/Th9 response fundamentally in PPs able to eliminate the intestinal 
worms immunization with the lipopeptide may be a good strategy of great applicability not only in 
immunotherapy and immunoprophylaxis to control diseases caused by intestinal nematode parasites but 
also in pathologies where the Th9 response in the intestinal mucosa is involved.
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Acanthamoeba spp. are ubiquitously distributed in nature and many isolates harbour endosymbiotic 
organisms, acting as Trojan horses for a variety of pathogens. Among them, Legionella sp. not only 
survives inside Acanthamoeba but also succeeds to multiply in it, and this relationship can lead to an 
increase in bacterial virulence. 

The goal of this study was to evaluate the evolution of Legionella pathogenicity due to the interaction with 
Acanthamoeba. For this, the expression of protein effectors SdhA, LegK2 and SidK was first evaluated in 
L. pneumophila and L. feeleii, before and after infecting Acanthamoeba. L. feeleii was selected due to its 
isolation from waters in our previous studies. Additionally, host response was studied by measuring the 
production of IL-6, IL-8 and IFN-γ in infected macrophages. 

Regarding the virulence factors, an increase in SdhA expression was observed after these bacteria 
infected Acanthamoeba, with a higher increase in the macrophage cultures infected with L. feeleii. Also, 
an increase in the expression of LegK2 was observed after infecting Acanthamoeba, but it was more 
intense in the cultures infected with L. pneumophila. Regarding SidK, it was increased in L. feeleii after 
infecting Acanthamoeba, however the same effect was not observed for L. pneumophila. This bacteria-
amoeba interaction seems to contribute to the pathogenesis of Legionella, but it seems to affect each 
species differently. 

The effect on the production of IL-6 and IL-8 was similar for both cytokines, increasing their concentration, 
but a higher rate was observed in the cultures infected with L. feeleii, even though it demonstrated a 
slightly lower production with the inoculum obtained from Acanthamoeba. These data suggest that L. 
pneumophila stimulates the induction of a slight proinflammatory response. On the other hand, L. feeleii 
seemed to induce an excessive immune response. Concerning IFN-γ, induction was slightly observed 
in both species but more intense in the infection with L. pneumophila. Nevertheless, we suspect that 
this induction is not enough to promote an efficient immune response against either L. pneumophila or 
L. feeleii, so both species could be able to produce important pathology. Further studies are needed to 
conclude which species could be more pathogenic.

mailto:angela.magnetdavila@ceu.es
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Human dirofilariosis caused by Dirofilaria repens is a vector borne zoonotic transmitted parasitic 
disease diagnosed with increasing frequency in Europe. Like other filariae, D. repens hosts 
endosymbiont bacteria of the genus Wolbachia. D. repens infections in humans are characterized 
by the appearance of subcutaneous nodules caused by the local inflammatory reaction against 
immature/mature worms that mimic both benign and malignant primary or metastatic skin 
tumors. The cells that participate in the inflammatory process (endothelial cells, platelets and 
polymorphonuclear cells, among others) synthesize PGE2, TxB2 and LTB4, respectively. The 
objective of this study was to analyze, by ELISA, the levels of TxB2 and LTB4 in individuals 
with subcutaneous dirofilariosis (G1) and healthy individuals (G2). TxB2 and LTB4 levels 
were significantly higher in G1 than G2 (P 0.001 and (P 0.005 respectively). In addition, TxB2 
levels were significantly higher than LTB4 levels in G1 and G2. This suggests that TxB2 and 
LTB4 elevated levels observed in individuals with subcutaneous nodules are associated with 
nodule formation. More studies on the participation of these and other eicosanoids are needed 
to obtain a correct understanding of the regulation of the events during human subcutaneous 
dirofilariosis.
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The study of host-parasite interactions has increased considerably in the last decades, with many studies 
focusing on the identification of molecules released by parasites. In this context, the demonstration of 
the existence of extracellular vesicles (EVs) in both protozoa and helminths offers a new point of view for 
the study of the parasites relationship with their hosts. Furthermore, it has been demonstrated that EVs 
mediate host-parasite communications, acting as parasite-derived extracellular signaling organelles that 
transmit specific information from the parasite to target cells in the host. The EVs from the trematode 
parasite Fasciola hepatica have been characterized, and it is known that they are enriched in stress-related 
proteins and proteases (1). Our previous results clearly indicate that the proteins content in parasites EVs 
are species-specific and have the capacity of modulate the immune response of the host (2). Therefore, 
the objective of the present study was to investigate the humoral immune response of mice after the 
injection of F. hepatica EVs. 

For that purpose, male mice from the BALB/c and C57BL/6 strains, 4-6 weeks of age, were used. Both 
groups of mice were immunized twice, by subcutaneous injection of 10 μg of EVs purified by differential 
ultracentrifugation from F. hepatica adults. The immune response was analyzed by ELISA at 2, 4 and 6 
weeks after the administration of the EVs. 

Immunizations with F. hepatica exosomes caused a systemic antibody response with an increase in the 
levels of IgM in both BALB/c and C57BL/6 mice strains, but no change of IgG levels was observed in 
the course of the experiment. This is in contrast to the immune response generated by other parasite 
helminth EVs, which show an increase in both, IgG and IgM levels (2). These results are in disagreement 
with the observed differences in the humoral response after natural infections with F. hepatica. 

Our data confirms that the effect of the EVs in the host is species-specific, providing evidence that EVs 
originate specific responses depending on the parasite species.

(1) Marcilla et al., 2012. Extracellular vesicles from parasitic helminths contain specific excretory/secretory proteins and 
are internalized in intestinal host cells. PloS One, 7(9), e45974. (2) trelis et al. 2016. Subcutaneous injection of exosomes 
reduces symptom severity and mortality induced by Echinostoma caproni infection in BAlB/c mice. International Journal 
for Parasitology, 46(12), 799-808.
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Helminth infections are among the most prevalent neglected tropical diseases, causing an enormous 
impact in global health and the socioeconomic growth of developing countries. Moreover, intestinal 
helminths also originate important economic loses in the veterinary sector, either by diminished 
productivity and costs of anthelminthic treatment. In this context, the study of helminth biology, with 
emphasis on host-parasite interactions, appears as a promising approach for developing new tools to 
prevent and control these infections. The role of antibody responses on helminth infections is still not 
well understood. To go in depth into this issue, work on the intestinal helminth Echinostoma caproni 
(Trematoda: Echinostomatidae) has been performed. Adult parasites were recovered from the intestine 
of infected CD1 mice and cultured in vitro. Double indirect immunofluorescence at increasing culture 
times was done to see the dynamics of in vivo-bound antibodies. Confocal microscopy showed that in 
culture, surface antibodies become trapped within a layer of excretory/secretory products that covers the 
parasite. Entrapped antibodies are then degraded by parasite-derived proteases, since adding of protease 
inhibitors to the culture media prevent for antibody loss. Electron microscopy and immunogold-labelling 
of secreted proteins provide evidence that this mechanism is consistent with tegument dynamics and 
ultrastructure, hence it is feasible to occur in vivo. Secretory vesicles discharge their content to the 
outside and released products are deposited over the parasite surface enabling antibody trapping. Within 
the host, at the site of infection both parasite secretion and antibody binding occur simultaneously and 
constantly. The continuous entrapment of bound antibodies with newly secreted products and their 
subsequent degradation by parasite-derived proteases may serve to minimize the deleterious effects of 
the antibody-mediated attack. Hence, the mechanism of immune evasion presented herein may aid to 
understand the limited effect that antibody responses have in helminth infections, and may contribute to 
the basis for vaccine development against these highly prevalent diseases. 

the present work has been supported by the following projects: BFU2016-75639P from Ministerio de Economía y 
Competitividad (Madrid, Spain); PrOMEtEO2014-083 Fase II from Conselleria d’Educació, generalitat Valenciana (Valencia, 
Spain); No. rD12/0018/0013, red de Investigación Cooperativa en Enfermedades tropicales – rICEt, IV National Program 
of I+D+I 2008-2011, ISCIII – Subdirección general de redes y Centros de Investigación Cooperativa and FEDEr from the 
Ministerio de Sanidad y Consumo (Madrid, Spain).
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B8 - Local immune response modulates the secretome of Echinostoma 
caproni in mice 
Alba Cortés Carbonell1, Carla Muñoz-Antolí1, Claudio Giordanelly1, J. Guillermo Esteban 
Sanchís1, Rafael Toledo Navarro1

E-mail: alba.cortes@uv.es · carla.munoz@uv.es · claugior@alumni.uv.es · jguillermo.esteban@uv.es · rafael.toledo@uv.es

1Departamento de Parasitología, Facultat de Farmàcia, Universitat de València, Avda. Vicent Andrés Estellés s/n, 46100 
Burjassot, Valencia, Spain 

Intestinal helminth infections are commonly associated with chronic and debilitating disease. However, 
the use of suitable laboratory models of chronic and acute infection enables the study of the factors 
determining the evolution of the disease, which depend on both the host and the parasite. Echinostoma 
caproni (Trematoda: Echinostomatidae) is an intestinal trematode, broadly employed to study the host-
dependent mechanisms that govern the evolution of intestinal helminth infections. Resistance against E. 
caproni homologous secondary infections has been reported in CD1 mice and appear to be related to the 
generation of a IL-25-mediated local Th2 responses, with up-regulation of IL-13 and IL-14. Conversely, 
Th1-mediated inflammatory responses, with high levels of IFN-γ and iNOS, promote the establishment 
of chronic primary infections in this host. Herein, the ability of E. caproni to modulate its secretome 
according to the host environment is investigated. A 2D-DIGE analysis was performed to elucidate 
changes in the excretory/secretory products of E. caproni adults recovered from primary and secondary 
infections in mice. A total of 16 protein spots showed significant differences between groups, and 7 of 
them were successfully identified by mass spectrometry. Adult worms exposed to a primary infection 
appear to upregulate proteins involved in detoxification (aldo-keto reductase), stress response (GroEL) 
and enhancement of parasite survival (acetyl-CoA A-acetyltransferase and UTP-glucose-1-phosphate 
urydyltransferase). In contrast, any protein was found to be significantly upregulated after secondary 
infection. Upregulation of such proteins may serve to withstand the hostile Th1 environment generated in 
primary infections in mice. These results provide new insights into the resistance mechanisms developed 
by the parasites to ensure their long-term survival within the host. 

the present work has been supported by the following projects: BFU2016-75639P from Ministerio de Economía y 
Competitividad (Madrid, Spain); PrOMEtEO2014-083 Fase II from Conselleria d’Educació, generalitat Valenciana (Valencia, 
Spain); No. rD12/0018/0013, red de Investigación Cooperativa en Enfermedades tropicales – rICEt, IV National Program 
of I+D+I 2008-2011, ISCIII – Subdirección general de redes y Centros de Investigación Cooperativa and FEDEr from the 
Ministerio de Sanidad y Consumo (Madrid, Spain).
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B9 - Immunomodulation of experimental autoimmune encephalomyelitis 
by Anisakis larval antigen 
Marta Rodero, Carmen Cuéllar 

E-mail: mrodero@ucm.es · cuellarh@ucm.es

Departamento de Parasitología, Facultad de Farmacia, UCM, 28040-Madrid

Experimental autoimmune encephalitis (EAE) is a murine model that resembles multiple sclerosis. 
The EAE mimics some of the key clinical and pathological events of human disease, such as paralysis 
and demyelination. There are different EAE models using various helminths. Anisakis larvae have been 
developed mechanisms to modulate the dichotomy of host immune response (inhibition of nitric oxide 
production by macrophages, presence of IL-4-like molecules and immunomodulatory activity of the 
complement system). In murine models, prior injection of antigen significantly reduced cell populations 
CD45+ and CD8+ and inhibited in vitro proliferation of T lymphocytes. Both excretion-secretion as total 
Anisakis larval antigen produced tolerogenic dendritic cells. In this project total extracts of the larvae 
by the methods previously described were prepared. Female mice C57BL/6J that are susceptible to EAE 
were used. Mice were injected subcutaneously in the rear flanks with 50 μg of myeline oligodendrocyte 
glycoprotein (MOG)35-55 peptide emulsified in Complete Freund’s Adjuvant supplemented with 
Mycobacterium tuberculosis and pertussis toxin (300 ng/mouse) was injected at days 0 and 2. Using 
Anisakis antigen a therapeutic protocol was conducted post induction of EAE. Mice were immunized 
with 100 μg of larval crude extract on days 1, 8, 10 and 12 after induction of EAE by MOG immunization. 
Mice were weighed and their clinical signs of EAE was observed daily. Clinical scores were daily assigned 
and assessed as follows: 0, unaffected; 1, loss of tail tonicity; 2, flaccid tail; 3, flaccid tail and affected hind 
leg or legs; 4, paralyzed hind legs (both); and 5, moribund. Mice that had Anisakis immunization had 
a significantly decreased incidence and delay to the onset of disease compared to unimmunized mice. 
Serum samples were obtained to determine antibodies and cytokines. Finally, cytokine production in 
the central nervous system will be studied. The decrease of clinical signs in larval antigen treated mice 
suggests that Anisakis may negative regulate the onset of EAE. PROGRAMA DE FINANCIACIÓN DE 
PROYECTOS DE INVESTIGACIÓN SANTANDER–UNIVERSIDAD COMPLUTENSE DE MADRID 
CONVOCATORIA 2016 (PR26/16)
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B10 - Allergic reactions to oligosaccharides (galactose-α 1,3-galactose). 
Comparison of seroprevalence data between risk groups (tick bites) and 
general population
Nahikari Azqueta1, Alejandro Joral2, Idoia Postigo1, María A. Aranzábal2, Susana Lizarza2 and 
Jorge Martínez1

1Department of Immunology, Microbiology and Parasitology. Faculty of Pharmacy and lascaray research Center. University 
of the Basque Country. UPV/EHU. 2Allergy Service. Hospital Universitario Donostia. San Sebastián

The red meat allergy syndrome is characterized by hypersensitivity reactions to mammalian meat in 
which the IgE antibodies involved are directed against oligosaccharides of the galactose‐alpha 1,3‐
galactose (α‐gal) type. Bibliographic evidence suggests that tick bites are the primary, if not the only, 
cause of the primary sensitization process.

The objective of this study is to know the prevalence of this sensitization in a representative population 
of the Basque Country, in order to evaluate the risk of suffering a severe reaction associated with the 
consumption of meat in our environment.

The prevalence of anti‐α‐gal antibodies in the sample studied was evaluated (107 sera from non‐atopic 
healthy donors, 63 sera from atopic individuals, 40 tick‐prick subjects, and 13 patients who presented 
allergic reactions compatible with the meat allergy syndrome and prick skin test positive to one or more 
meats), by quantification of IgE and specific IgG.

The prevalence of specific IgE against alpha‐gal is very low in all groups studied, with no statistical 
difference between them (≤ 3.0% for values above 0.1 kU/L) except for patients with allergic reactions 
due to meat intake (mean specific IgE = 64.7 kU/L).

The specific IgG values did not differ significantly among the different groups, although the mean for 
the risk group (tick‐borne) was higher than for the other two (4.7 mg/L vs. 3.9 mg/L and 3.2 mg/L for 
atopics and donors, respectively). 

Tick bites are significantly associated with the presence of specific IgE in patients with allergic reactions.

The low prevalence of specific IgE and/or IgG antibodies to alpha‐gal does not seem to indicate that 
these parameters may be preventive indicators.
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B11 - Relevance of Ani s 1 and Tropomyosin in the molecular diagnosis of 
urticaria associated to seroprevalence of Anisakiasis
I. Postigo1, J. Martínez1, J. Guisantes1, E Suñén1, M. Viñas2 

Departamento de Inmunología, Microbiología y Parasitología. Facultad de Farmacia. UPV/EHU. Vitoria. Servicio de Alergia. 
Hospital de terrassa. Barcelona 

Introduction: Several studies associate seroprevalence of ascarid parasites to urticaria development 
from unknown etiology. Molecular tests based on component diagnosis could be an effective tool to 
increase the diagnostic spectrum of urticaria of unknown origin. Objetivo: To evaluate the serological 
immune response to the main allergenic/antigenic Anisakis components (Ani s 1 and tropomyosin) in 
the complementary diagnosis of unknown origin urticaria. 

Material and methods: Prospective cohort study was done including adult patientes who came for the 
first time to the Allergy consultation. Two different groups were selected: Urticaria, n=151 patients and 
Atopic, n=198 individuals. 

Eighty sera from healthy donors (National Register of Biobank Serum Collections. Cod: C.0002774. 
Lascaray Research Center. UPV/EHU) Vitoria. Spain) were included as a control group. 

Quantification IgE and IgG specifc antibodies to Anisakis (crude extract), rec Ani s 1 and rec tropomyosin 
were measured by ImmunoCAP FEIA (Thermofisher, USA). 

Results: IgE seroprevalences. Urticaria: 33,7% (Anisakis crude extract) 4,4% (Ani s 1) and 8% 
(tropomyosin); Atopic: 25,5% (Anisakis crude extract), 15,9% (Ani s 1) and 1% (tropomyosin). Healthy: 
4% (Anisakis crude extract), 1,6% (Ani s 1) and 0% (tropomyosin). 

IgG seroprevalences. Urticaria: 28,5% (Anisakis crude extract), 11,6% (Ani s 1) and 23,1% (tropomyosin). 
Atopic: 21,6,5% (Anisakis crude extract), 7,8% (Ani s 1) and 15,1% (tropomyosin). Healthy: 13% (Anisakis 
crude extract), 3,3% (Ani s 1) and 12,5% (tropomyosin). Conclusion: Component‐resolved diagnosis 
using IgG and IgE isotypes is an interesting and useful complementary test to apply to the diagnosis of 
urticarias of unknown origin.
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B12 - Immune complexes in chronic Chagas disease patients are formed 
by exovesicles from Trypanosoma cruzi carrying the conserved MASP 
Nterminal region
Isabel María Díaz Lozano1, Luis Miguel de Pablos1,2, Silvia Andrea Longhi3, María Paola Zago4, 
Alejandro Gabriel Schijman4, Antonio Osuna1

1Departamento de Parasitología, grupo de Bioquímica y Parasitología Molecular, Campus de Fuentenueva, Universidad de 
granada, 18071 granada, Spain. 2Centre for Immunology and Infection (CII), Biology Department, University of york, york, UK. 
3labMeCh, INgEBI-CONICEt, Buenos Aires, Argentina. 4Instituto de Patología Experimental (IPE) CONICEt-UNSa, Argentina

Background: The exovesicles (EVs) are involved in pathologic host-parasite immune associations 
and have been recently used as biomarkers for diagnosis of infectious diseases. The release of EVs by 
Trypanosoma cruzi, the causative agent of Chagas disease, has recently been described, with different 
protein cargoes including the MASP multigene family of proteins MASPs are specific to this parasite 
and characterized by a conserved Cterminal (C-term) region and an N-terminal codifying for a signal 
peptide (SP). 

Results: In this investigation, we identified immature MASP proteins containing the MASP SP in EVs 
secreted by the infective forms of the parasite. Those EVs are responsible for the formation of immune 
complexes (ICs) containing anti-MASP SP IgGs in patients with different (cardiac, digestive and 
asymptomatic) chronic Chagas disease manifestations. Moreover, purified EVs as well as the MASP SP 
inhibit the action of the complement system and also show a significant association with the humoral 
response in patients with digestive pathologies. 

Conclusions: These findings reveal a new route for the secretion of MASP proteins in T. cruzi, which 
uses EVs as vehicles for immature and misfolded proteins, forming circulating immune complexes. Such 
complexes could be used in the prognosis of digestive pathologies of clinical forms of Chagas disease. 



XX Congreso de la Sociedad Española de Parasitología
XV Meeting del European Veterinary Parasitology College

COMUNICACIONES - PArASItOlOgíA HUMANA - EPIDEMIOlOgíA
79

C1 - Morphological and Molecular characterization of Paragonimus 
caliensis in Colombia, and study of its phylogenetic position into the 
genus Paragonimus
Carolina Lenis1,2 (carolina.lenis@uv.es), Alicia Galiano2 (alicia.galiano@uv.es),  
Imelda Vélez1 (ivelez53@yahoo.com), Iván Darío Vélez1 (idvelez@pecet-colombia.org),  
Carlos Muskus1 (carmusk@yahoo.com), Antonio Marcilla2,3 (antonio.marcilla@uv.es)

1Programa de Estudio y Control de Enfermedades tropicales (PECEt), Universidad de Antioquia. Medellín, Colombia. 
2Departamento de Farmacia y tecnología Farmacéutica y Parasitología, Universitat de València, Valencia, Spain. 3Unidad 
mixta de Investigación en Endocrinología, Nutrición y Dietética Clínica, Universitat de València-Instituto de Investigación en 
Salud la Fe

Paragonimiasis is a food-borne zoonotic disease caused by species of the trematode Paragonimus (Braun, 
1899), which presents a wide-world distribution in Asia, Africa and America. At least ten species have 
been reported to cause infection in humans, eight of them present in Latin America. The use of molecular 
techniques is modifying the phylogenetic tree previously established for the species of this genus, mainly 
based on morphological characteristics.

In the present study, molecular, morphological and phylogenetic tools have been used to characterize 
the population of Paragonimus located at occident of Medellín, Antioquia, Colombia, which had been 
considered belonging to the specie P. mexicanus in previous studies (1).

For the present work both metacercariae, collected from Pseudothelphusidae crabs captured in small 
streams of Andean region of Colombia, and parasite adults, recovered from Didelphis marsupialis, 
were used. The morphological and morphometric measures were carried out under light microscopy 
and scanning electron microscopy. Phylogenetic trees were obtained analysing the mitochondrial 
cytochrome oxidase subunit 1 gene (CO1) and the nuclear ribosomal second internal transcribed spacer 
region (ITS2). 

The morphological analysis of both metacercariae and adults show that the Medellin isolates present 
the same features that P. caliensis (Little, 1968). Accordingly, phylogenetic studies using ITS2 and CO1 
markers concluded that the Medellin population is different to the P. mexicanus population, and identical 
to the recently described as P. caliensis in Costa Rica (2). In addition, metacercariae from the Medellin 
isolates share the same molecular and morphological characteristics with those collected in Pichindé 
(type locality of this species). 

In conclusion we have confirmed the presence of wild populations of P. caliensis in the occident area of 
Medellín. The morphologic and phylogenetic studies of this parasite population allowed confirm that P. 
caliensis is a species different from P. mexicanus, and it is localized along the Colombian Andes to Costa 
Rica. Future studies will address the role of P. caliensis in human paragonimiasis along the Colombian 
Andes.

(1) Casas et al. 2008. Estudio de foco de paragonimosis en Fuente Clara, robledo, área periurbana de Medellín, Antioquia. 
Biomédica (online), 28 (3), 396-403. (2) Hernández-Chea et al. 2016. Morphological and molecular characterization of the 
metacercaria of Paragonimus caliensis, as a separate species from P. mexicanus in Costa rica. Parasitology International, 
66 (2), 126-133.

mailto:idvelez@pecet-colombia.org
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C2 - FIRST PHENOTYPIC DESCRIPTION OF FASCIOLA HEPATICA ADULTS 
FROM A FASCIOLIASIS ENDEMIC AREA IN MEXICO 
Leticia Calderón1,2, María Adela Valero1, María Dolores Bargues1, Patricio Artigas1, Miroslava 
Panova1 and Santiago Mas-Coma1

1Unidad de Parasitología Sanitaria, Facultad de Farmacia, Universidad de Valencia, Av. Vicent Andrés Estellés s/n, 46100 
Burjassot, Valencia, Spain (Email: leticia.Calderon@uv.es). 2Departamento de Microbiología y Parasitología, Facultad de 
Medicina, Universidad Nacional Autónoma de México, Ciudad Universitaria, 04510, Cd. Mx, México

Fascioliasis is a plantborne and zoonotic parasitic disease caused by fasciolid liver flukes. Fasciola hepatica 
is the only fasciolid species described in the Americas, mainly transmitted by lymnaeid snail vectors of 
the Galba/Fossaria group. Human fascioliasis endemic areas are mainly located in high altitude areas of 
South America but also North America. Given the necessity to characterize the F. hepatica populations 
involved, the phenotypic features of fasciolid adults infecting cattle present in fascioliasis endemic areas 
such as in State of Mexico (Mexico) (valley transmission pattern) were analysed and compared with 
material from the Northern Bolivian Altiplano (altiplanic transmission pattern). In Mexico, parasites 
were obtained from the Toluca Valley, located in the central area of the State of Mexico, at a mean altitude 
of 2,600 m. Numerous permanent water bodies are situated in the area, continuously receiving thaw 
water from Nevado de Toluca o Xinantécatl volcano (4,200 m altitude) through community supply 
channels, an epidemiological scenario similar to that previously described in the hyperendemic areas of 
Andean countries. A computer image analysis system (CIAS) was applied on the basis of standardized 
measurements. The aforementioned F. hepatica highland populations from Mexico and Bolivia were 
compared to standard lowland natural populations of European origin (Spain and France) and also to 
a population of F. gigantica of African origin (Burkina Faso). Liver-fluke size was studied by principal 
component analysis (PCA). Thus, for the first time, a comparative phenotypic study of the adults of F. 
hepatica from cattle in Mexico has been carried out. Results are analyzed in terms of permanent/seasonal 
transmission characteristics. The present work validates the utility of the phenotypic characterization of 
fasciolid adults in multidisciplinary studies. 

Studies funded by red de Investigación Cooperativa en Enfermedades tropicales rICEt No. rD16/0027/0023 (rEtICS, 
ISCIII, Madrid), and global Water Pathogen Project gWPP (UNESCO Paris & Michigan State University, USA). 
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C3 - FASCIOLA JACKSONI OR FASCIOLOIDES JACKSONI? 
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Burjassot, Valencia, Spain. 2Department of Veterinary Pathobiology, Faculty of Veterinary Medicine and Animal Science, 
University of Peradeniya, Sri lanka. 3National Wildlife training Centre, giritale, Sri lanka 

Fascioliasis is a severe zoonotic disease of worldwide extension caused by liver flukes. Fasciola hepatica 
and F. gigantica are the most studied species as they cause fascioliasis in humans. The overlapping 
distribution of F. hepatica and F. gigantica has also led to a long-ranging controversy about the taxonomic 
identity of the Fasciola species found in countries of the Far East, in which some resemble F. hepatica, 
whereas others resemble F. gigantica, with intermediate forms also being present. However, other species 
of the Fasciola genus affecting wild animals have been described, such as it is the case of F. jacksoni. Dr. 
Jackson first described it as Distoma hepaticum in 1847. It was not until 1868 that Cobbold described it as 
a Fasciola species. Fasciola jacksoni is a parasite of the bile ducts, forming numerous cavities throughout 
the liver parenchyma. The adult morphological description only included length, width and thickness 
measurements, which provides little information when comparing populations. Fasciola jacksoni appears 
to be a specific parasite of elephants, namely the species Elephas maximus indicus and Elephas maximus 
maximus in Sri Lanka, India, Nepal, Myanmar/Burma, and Malaysia. There are no records of F. jacksoni 
from African elephants. 

Infection of elephants by this species is nowadays emerging on the island of Sri Lanka and does therefore 
furnish an interesting comparative model to assess the impact of climate change and global change on 
fasciolid epidemiology. In the last decade, several studies have been carried out about their taxonomy, 
in such a manner that some authors suggest their inclusion in the Fascioloides genus based mainly 
on molecular criteria. Herein, fasciolids collected from Sri Lankan wild elephant were analyzed. A 
computer image analysis system (CIAS) was applied on the basis of standardized measurements. The 
aforementioned F. jacksoni populations were compared to standard F. hepatica natural populations of 
European origin (Spain) and F. gigantica of African origin (Burkina Faso). Liver-fluke size and shape 
were studied by principal component analysis (PCA) and Mahalanobis distances. Genetic haplotyping 
was performed using the ribosomal DNA intergenic region, including ITS-1, 5.8S and ITS-2. Results are 
analyzed in terms of taxonomic adscription to the genus Fasciola or to the genus Fascioloides. 

Studies funded by red de Investigación Cooperativa en Enfermedades tropicales rICEt No. rD16/0027/0023 (rEtICS, 
ISCIII, Madrid) and Programa de Ayudas de Formación de Profesorado Universitario (FPU 2015; ref. 03626), Ministerio de 
Educación, Cultura y Deporte, Spain.
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C4 - CLIMATIC-ENVIRONMENTAL ASSESSMENT OF THE TRANSMISSION 
PATTERN OF HUMAN FASCIOLIASIS ENDEMIC AREAS IN ARGENTINA 
Patricio Artigas1, Jorge Bruno Malandrini2, Claudia Cecilia Soria2, Jorge Néstor Velásquez3, 
Silvana Carnevale4,5, M. Dolores Bargues1, Santiago Mas-Coma1 
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Cuadra, CP 4700 San Fernando del Valle de Catamarca, Argentina. 3Hospital Municipal de Infecciosas “Dr. Francisco Javier 
Muñiz”, Uspallata 2272, CP 1282 Ciudad de Buenos Aires, Argentina. 4Instituto Nacional de Enfermedades Infecciosas - 
ANlIS “Dr. Carlos g. Malbrán”, Av. Vélez Sársfield 563, CP 1281 Ciudad de Buenos Aires, Argentina. 5Consejo Nacional de 
Investigaciones Científicas y técnicas (CONICEt), Av. rivadavia 1917, CP 1033 Ciudad de Buenos Aires, Argentina.

South America is the continent presenting more human fascioliasis endemic areas and the highest 
prevalences and intensities known. In Argentina, human endemic areas have recently been detected in 
the province of Catamarca in the northwestern part of the country. To assess the type of transmission 
pattern of these areas, climate analyses were made by nearest neighbour interpolation from FAO data. 
Koeppen and Budyko climate classifications were used. De Martonne aridity index and Gorczynski 
continentality index were obtained. Lymnaeid distribution was assessed in environmental studies. 
The results of the climatic analyses allowed to highlight the extreme desertic-arid environmental 
characteristics surrounding the first area and the slightly less extreme conditions of semiaridity-aridity 
of those surrounding the second area. The influence of the ocean on the local climate estimated by 
the continentality index of Gorczynski indicates small differences between the two areas situated at 
different altitudes and west and east of the same mountain chain. The analysis of the yearly variation of 
precipitation and potential evapotranspiration shows the very low availability of rainfall in both areas, with 
a small peak in January-February (slightly higher in the second area) and almost inexistent precipitation 
during the period from April-May to OctoberNovember. Worth emphasising is the extension of dryness 
throughout the year in both areas, so that only in the second area a very short moist period appears 
from mid-January to beginning of March when PET > 0.45 is applied (none when using PET > 0.5). The 
desertic-arid conditions surrounding one endemic area, the semiaridity-aridity surrounding another 
endemic area, and the very low yearly precipitation in both areas, are very different from the typical 
fascioliasis transmission foci. Lymnaeids are confined to lateral river side floodings and small man-
made irrigation systems. In the aforementioned extreme situations, water availability only depends on 
the rivers flowing from neighbouring mountains. All disease transmission factors are concentrated in 
small areas where humans and animals go for water supply, vegetable cultures and livestock farming. 
The transmission foci proved to be isolated. Seasonal transmission may depend on the timely overlap 
of appropriate temperature and river water availability. Such concentrated transmission foci remind the 
epidemiological characteristics of the transmission foci of schistosomiasis in oases of the Sahara Desert 
in Africa. 

Studies funded by red de Investigación Cooperativa en Enfermedades tropicales rICEt No. rD16/0027/0023 (rEtICS, 
ISCIII, Madrid), PrOMEtEO Programme Project No. 2016/099 (generalitat Valenciana, Valencia, Spain), and global Water 
Pathogen Project gWPP (UNESCO Paris & Michigan State University, USA).
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C5 - FASCIOLIASIS IN URUGUAY: HUMAN CASE REVIEW AND PRESENT AND 
FUTURE HUMAN INFECTION RISK 
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The aim of this study is to assess the human fascioliasis situation in Uruguay with a review of human 
fascioliasis and an analysis of the human infection risk. This objective becomes crucial for Uruguay where 
cattle raising is the most important activity of the primary sector. Only a total of 95 human fascioliasis 
cases have been reported. The review suggests a sporadic and isolated human infection risk throughout 
a wide hyperendemic animal fascioliasis zone. Despite the distribution covering the whole country, 
human infection risk does not appear to be homogeneous, i.e. it seems to be higher in given departments. 
Moreover, the unexpected finding of human infection in surgical interventions, HIV-infected patient 
survey, and wide surveys, suggest underestimation of the real occurrence. The familiar outbreaks 
remember the situation in Argentina. However, whereas in the physiographically highly heterogeneous 
Argentina available data suggested human endemic local areas, the physiographic uniformity of Uruguay 
does not indicate such a scenario. Nevertheless, the three increases of patient numbers after the flooding 
events of the 1954/55 and 1958/59 periods should be considered by the public health responsibles, 
given IPCC (Intergovernmental Panel on Climate Change) predictions of a rainfall increase within the 
future climate change impact affecting Uruguay. Anyway, there is nothing indicating a trend towards 
a worrying human infection scenario. However, the very fast larval development of Fasciola hepatica 
and short shedding of high numbers of cercariae furnished by Lymnaea neotropica may take advantage 
of occasional, more or less prolonged flooding events to increase offspring, population densities and 
subsequently spread, thus enabling for an increase of familiar outbreaks or short transient epidemic 
situations. Uruguay has a subtropical to temperate climate with very marked seasonal fluctuations. The 
great rainfall variation leads to droughts and floods in different seasons of the year. In spring, shedding 
periods gradually shorten, which together with an increase of lymnaeid population densities at the end 
of spring, gives rise to an animal infection increase at the end of spring and summer. The long survival 
of metacercariae also add to understand the human infection risk the year long, despite it being higher 
in spring. 

Studies funded by Project No. rlA5049 of the International Atomic Energy Agency (Animal Production and Health 
Section, Joint FAO/IAEA Division of Nuclear techniques in Food and Agriculture, Department of Nuclear Sciences and 
Applications, IAEA Headquaters Vienna, Austria), red de Investigación Cooperativa en Enfermedades tropicales rICEt No. 
rD16/0027/0023 (rEtICS, ISCIII, Madrid), PrOMEtEO Programme Project No. 2016/099 (generalitat Valenciana, Valencia, 
Spain), and global Water Pathogen Project gWPP (UNESCO Paris & Michigan State University, USA).
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C6 - HUMAN FASCIOLIASIS IN SOUTH AMERICA: HIGH ENDEMIC AREAS 
IN HIGHLANDS AND SPORADIC ISOLATED INFECTIONS IN LOWLANDS 
ARE LINKED TO DIFFERENT LYMNAEID SPECIES WITH DIFFERENT 
TRANSMISSION CAPACITIES 
Santiago Mas-Coma1, Valeria Gayo2, Jaime Sanchís3, Patricio Artigas1, Soledad Birriel4, María 
Dolores Bargues1 

E-mail: S.Mas.Coma@uv.es

1Unidad de Parasitología Sanitaria, Facultad de Farmacia, Universidad de Valencia, Av. Vicent Andrés Estellés s/n, 46100 
Burjassot, Valencia, Spain. 2Departamento de Parasitología, División de laboratorios Veterinarios (DIlAVE) “Miguel C. 
rubino”, Ministerio de ganadería, Agricultura y Pesca (MgAP), Montevideo, Uruguay. 3Departamento de Parasitologia, 
Universidad de la república (regional Norte), Salto, Uruguay. 4Facultad de Veterinaria, Universidad de la república Oriental 
del Uruguay, Montevideo, Uruguay

Fascioliasis is a pathogenic disease transmitted by lymnaeid snails and recently emerging in humans, 
in part due to effects of climate changes, anthropogenic environment modifications, and import/
export and movements of livestock. South America is the continent presenting more human fascioliasis 
hyperendemic areas and the highest prevalences and intensities known. These scenarios appear mainly 
linked to altitude areas in Andean countries, whereas lowland areas of non-Andean countries, such 
as Uruguay, only show sporadic human cases or outbreaks. The life cycle and transmission features 
of Fasciola hepatica by the Galba/Fossaria species Lymnaea neotropica of Uruguay were studied under 
standardized experimental controlled conditions of 20ºC, 90% relative humidity and a 12 h/12 h light/
darkness photoperiod in precision climatic chambers (HeraeusVötsch VB- 0714 and HPS-500). This 
allowed for a statistically significant comparison with the transmission capacity of F. hepatica by Galba 
truncatula at very high altitude in the Northern Altiplano of Bolivia. Only laboratory-borne specimens 
were used. A total of 50 lymnaeid specimens were infected monomiracidially by exposing each snail to 
1 miracidium for 4 hours in a small Petri dish containing 2 ml of fresh water. The disappearance of the 
miracidium was taken as verification of its successful penetration into the snail. Individual snail isolation 
in Petri dishes allowed for daily monitoring of cercarial shedding. The chronobiology of the cercarial 
shedding was followed by daily counting of metacercariae in each Petri dish. Results demonstrated that 
although Uruguayan L. neotropica is a highly efficient vector, its transmission capacity is markedly lower 
than that of Bolivian G. truncatula. This allows to understand the transmission and epidemiological 
differences between Andean highlands and non-Andean lowlands in South America.

Studies funded by Project No. rlA5049 of the International Atomic Energy Agency (Animal Production and Health 
Section, Joint FAO/IAEA Division of Nuclear techniques in Food and Agriculture, Department of Nuclear Sciences and 
Applications, IAEA Headquaters Vienna, Austria), red de Investigación Cooperativa en Enfermedades tropicales rICEt No. 
rD16/0027/0023 (rEtICS, ISCIII, Madrid), PrOMEtEO Programme Project No. 2016/099 (generalitat Valenciana, Valencia, 
Spain), and global Water Pathogen Project gWPP (UNESCO Paris & Michigan State University, USA). 
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C7 - Can Free living amoebae help Legionella to persist in water 
treatment systems in Spain? 
Lucianna Vaccaro1, Thiago dos Santos Gomes12, Fernando Izquierdo1, Ángela Magnet1, Dolores 
Ollero1, Carolina Hurtado1, Soledad Fenoy1, Carmen del Águila1
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1Universidad San Pablo CEU, laboratorio de Parasitología e Inmunología, Madrid. 2CAPES, Ministério de Educação, Brasil. 

Free living amoebae (FLA) represent an important reservoir of established human pathogens. Legionella 
spp. resistance to water treatments has been related to its association with its ability to infect and replicate 
inside numerous protozoa such as Acanthamoeba. Due to the high presence of this protozoon and the high 
rate of notification of Legionnaires´ disease in Spain, the aim of this work was to study the coexistence 
of these bacteria and FLA in Drinking Water Treatment Plants (DWTPs) from the central area of Spain. 

For this purpose, a total of 96 samples (finished water, raw water, biofilmdecantation tank) were collected 
between 2014 and 2015 from four DWTP. Water samples were concentrated by using the IDEXX Filta-
Max® system. Acanthamoeba was identified in 77 of the 96 environmental samples (80.2 %) from DWTP 
by culture isolation. From these Acanthamoeba water isolates, Legionella spp. was detected by semi-nested 
PCR in 28.6 % (22/77) of the samples. Depending on the source sample, Legionella-like endosymbiont 
in Acanthamoeba was mainly recovered in the finished water from DWTPs with 52 % (13/25 samples), 
followed by 30.8 % (8/26 samples) in raw water and 3.8 % (1/26 samples) in biofilm-decantation tank. On 
the contrary, free living-Legionella was mostly detected in raw water (31 %; 9/29) samples, compared to 
the low number found in finished water (3.4 %; 1/29) samples, and in biofilm no isolates were detected. 
Moreover, the finding of these bacteria took place in different seasons, even in winter, due to its effective 
ability to infect FLA. 

In conclusion, the results highlight the importance of the presence of amoebae in DWTPs as a reservoir 
that increases the survival of Legionella spp. Amoeba seems to help these aquatic bacteria to be distributed 
inside water purification systems and colonizing drinking water supplies. It could represent a potential 
risk in public health, therefore new methods for elimination of environmental protozoans should be 
studied and implemented. 

mailto:luciannarosali.vaccaromunoz@beca.ceu.es
mailto:angela.magnetdavila@ceu.es
mailto:mariadolores.ollerobaceiredo@ceu.es
mailto:cagupue@ceu.es
mailto:carolina.hurtadomarcos@ceu.es
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C8 - Maternal-fetal factors associated with congenital transmission of 
Trypanosoma cruzi 
Helmuth Guillen Zabala1, Alicia Galiano Hernández2, María M. Morales Suárez-Varela2, M. Adela 
Valero Aleixandre2 
1Hospital ramón y Cajal, 2Universitat de Valencia. 

Objectives: A population that consisted of the mother-newborn binomial was studied during the three-
year period in the Reference Maternity Hospital of Bolivia’s most populous city, in order to identify 
possible risk factors associated with congenital transmission. 

The study was carried out in the reference public maternity of the city of Santa Cruz de la Sierra, capital 
of the Department of Santa Cruz, in the southeastern region of Bolivia. The results were expressed as the 
mean or percentages. A bivariate analysis was performed to identify possible risk factors. 

Results: Our study included 359 newborns, during the study period (2009-2012), 60 newborns with 
Chagas disease and 299 without disease. Most of the newborns present gestational age >= 37 weeks, 
although the <37sem, being this association statistically significant. The sex of the newborns without 
Chagas disease is similarly, with the female sex being more frequent in the newborns with the disease 
and with statistical significance. No statistically significant differences were observed in relation to 
birth weight, although in the group of newborns with Chagas’ disease, the low weight (<2500gr) was 
more frequent. Similar situation occurs with length at birth. The APGAR at 1 minute and at 5 minutes 
of birth is mostly between 7-10 points in both groups. Dystocia during childbirth occurs in a similar 
number in both groups. Alterations of the amniotic fluid are more frequent in the newborn group with 
the disease, although the association is close to being statistically significant (p = 0.087). In peripartum 
maternal infection and acute fetal distress, no significant differences were found. In the threat of preterm 
birth, although a greater number of cases are observed in newborns with disease, it does not become 
statistically significant, occurring similarly in sepsis and hypoglycemia at birth. There was a higher 
number of admissions in the Neonatal unit of the newborns with Chagas’ disease, being statistically 
significant, which did not occur with intensive care admissions. 

Conclusions: Gestational age <37sem, female sex, and admission to the Neonatal unit are identified as 
possible risk factors.
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C9 - PRESENCE OF FREE LIVING AMOEBA IN THE SHALLOW HEAD 
SECTION OF RESERVOIRS (“LIMNO-RESERVOIRS”) OF THE COMMUNITY OF 
“CASTILLA LA MANCHA” (CENTRAL SPAIN) 
Verdú-Expósito, C.1; Martin-Pérez, T.1; Guervós, A.1; Soliveri, J.1; Copa-Patiño, JL.1; Martínez-
Pérez, S.2; Sastre-Merlín, A.2; Criado-Fornelio, A.1; Pérez-Serrano, J.1 

E-mail: cristina.verdu@edu.uah.es

1laboratorio de Parasitología. Dpto. de Biomedicina y Biotecnología, Facultad de Farmacia. Universidad de Alcalá. 28805. 
Alcalá de Henares. 2Dpto. de geología, geografía y Medio Ambiente. Facultad de Ciencias. Universidad de Alcalá (UAH). 
28805. Alcalá de Henares. 

Water is indispensable for life. It is an essential element in the nutrition of plants and animals. The shallow 
head section of a reservoir (limno-reservoir) is designed to prevent or reduce the negative effects of 
dams, by trapping silt, sediments and debris. Moreover, they may be used also for recreational purposes 
(boating, swimming, fishing, etc). Free-living amoebae (FLA) are dwellers of such environments and 
some of them may cause disease in humans. 

Objective: water samples were obtained from three reservoirs in Castilla la Mancha (CLM) in order to 
identify and characterize potentially pathogenic free living amoeba in recreational environments. 

Materials and methods: three reservoirs in CLM community were sampled: Pareja (Guadalajara), El 
Vicario (Ciudad Real) and Presa Verde (Ciudad Real). In addition, water samples were obtained in their 
incoming streams in winter, spring, summer and autumn at different depths. Water samples were filtered 
and filtrates were grown in NNA with heat-killed E. coli. Cultivation was assayed at 25 ºC, 32 ºC and 
37 ºC. Whenever trophozoite growth was observed, amoebas were cultured in liquid media (CERVA 
and PYG). Finally, amplification of the 18S rRNA gene was performed in order to obtain a genetic 
identification of isolates. 

Results: thermophilic FLA were isolated in all sampled sites. Amoebae were more easily found in 
summertime. The most favorable reservoir for FLA was Presa Verde (66.6% of samples positive to 
amoebas), followed by El Vicario (48.1%) and Pareja (27.5%). Amoeba isolation frequency was greater 
in the reservoir bottom than in its surface. It is important to underline that these protozoa are usually 
associated with gram (-) bacteria, such as diverse members of the Enterobacteriaceae. Finally, genetic 
studies revealed that most isolates belonged to diverse genotypes of Acanthamoeba. 

Conclusions: FLA (particularly Acanthamoeba spp) are indeed present in the shallow head section of 
reservoirs in Central Spain. If accompanied by fecal contamination, people using such recreational waters 
is exposed to potentially threatening organisms. Future analysis of pathogenicity in amoebic isolates, as 
well as microbiological studies, are needed to address such issues. 

Financial support: project 2014/00228/001 (Junta de Comunidades de Castilla la Mancha) and UAH project CCg2016/BIO-023.
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C10 - An update of Angiostrongylus cantonensis in the Canary Islands, Spain
Aarón Martin Alonso1, Carlos Feliu2,3, Néstor Abreu Acosta4, Alessandro Marrero1, Katherine 
García Livia1, Borja del Castillo1, Natalia Martín Carrillo1, Estefanía Abreu Yanes1,4, Julia Alcoba 
Florez5, María Antonieta Quispe Ricalde6, Jordi Miquel2,3, Santiago Mas Coma7, María Dolores 
Bargues7, Mercedes Pueyo8, Basilio Valladares1,9, Pilar Foronda1,9*
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1Instituto Universitario de Enfermedades tropicales y Salud Pública de Canarias, Univ. de la laguna. 38203. tenerife, 
Spain. 2Dep. Biologia, Sanitat i Medi Ambient, Fac. Farmàcia i Ciències de l’Alimentació, Univ. Barcelona, Spain. 3IrBio, 
Univ. Barcelona, Spain. 4 Infulab S.l. tenerife, Spain. 5Hospital Universitario Ntra. Sra. la Candelaria, tenerife, Spain. 6Dep. 
Académico Biología. Fac. Ciencias, Univ Nacional San Antonio Abad Cusco, Peru. 7 Univ. de Valencia, Spain. 8Hospital 
Universitario de Canarias. tenerife, Spain. 9Dpto. Obstetricia y ginecología, Pediatría, Medicina Preventiva y Salud Pública, 
toxicología, Medicina legal y Forense y Parasitología. 

The zoonotic nematode Angiostrongylus cantonensis is spreading widely around the world and it has 
been recently found for the first time in Tenerife, Canary Islands (Spain). Nevertheless, the data about 
the distribution of this nematode was limited to a few rural areas. Therefore, and considering that it is 
the causative agent of human angiostrongyliasis, the main objectives of this study were to increase the 
knowledge about the distribution of A. cantonensis in Canaries. Furthermore, we tried to investigate the 
possible presence of this nematode in urban areas and also to infer whether human angiostrongyliasis 
was being misdiagnosed in Tenerife, since this disease had not been reported in Tenerife. To these ends, 
27 rodents belonging to the species Rattus rattus were captured in the two most populated cities of 
Tenerife, namely Santa Cruz de Tenerife and La Laguna, 45 R. rattus from rural areas in the north and 
west part of this island, and 20 R. rattus from La Palma island. These rats were analyzed for the presence 
of A. cantonensis in their lungs. The presence of A. cantonensis larvae in cerebrospinal fluid (CSF) of 
50 human patients with meningitis or other neurological disorder was investigated by loop-mediated 
isothermal amplification (LAMP). A. cantonensis adult worms were observed in the 25.9% (7/27) of 
the rodents captured in the two cities, whereas in the rural areas of Tenerife, the prevalence was 11.1% 
(5/45). However, none of the rats captured in similar habitats of La Palma had the nematode. Finally, 
no positive results were obtained for the CSF samples. This study constitutes the first finding of A. 
cantonensis in several municipalities of the north part of Tenerife and in urban areas, and suggests that 
this parasite is widely spread in this island. Although human infections caused by A. cantonensis were 
not detected in this first screening, the high prevalence of this parasite in rodents in urban areas and 
throughout the northern part of Tenerife justifies further investigation on the risk of human infection. 

Supported by Fundacion CajaCanarias BIO20 2015 project, and ISCIII “rD16/0027/0001” and “rD16/0027/0023” projects 
of red de Enfermedades tropicales Subprograma rEtICS del Plan Estatal de I+D+I 2013-2016 and FEDEr.

mailto:pforonda@ull.edu.es
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C11 - Phlebotomine fauna in the environment of human leishmaniasis 
cases in the province of Granada. 
María Jesús Morillas-Mancilla; Francisco Morillas-Márquez; Gemma Merino-Espinosa; Victoriano 
Corpas-López; Patricia Gijón-Robles; Joaquina Martín-Sánchez; Victoriano Díaz-Sáez

E-mail: diazsaez@ugr.es

Departamento de Parasitología, Facultad de Farmacia. Universidad de granada. Campus Universitario de Cartuja. 
18071granada. España

Objectives: a) To study the sandfly population inside and around houses in which human leishmaniasis 
cases have been recently diagnosed, as well as in the surroundings and other sites in town. 

b) To determine the abundance of those species, particularly of Leishmania infantum vectors (Phlebotomus 
perniciosus and Phlebotomus ariasi). 

Methodology: Light traps (CDC) were placed inside the houses, in the garden and on the balcony. In 
parallel, sticky traps were set in their environment (within 100m of the houses) and dome further. The 
sampling was carried out in 2016 during the activity peak of the vectors (July-October). Traps were 
left one night. The captured specimens were processed and classified according to their morphological 
characteristics. 

Results: 1040 sandflies were captured using 888 sticky traps and 152 CDC traps. Out of the specimens 
captured with sticky traps 212 were identified as subgenus Larroussius: 99.1% (210) P. perniciosus and 
0.94% (2) as P. ariasi. With CDC taps, 83 sandflies of subgenus Larroussius were collected: 96.4% (80) 
identified as P. perniciosus and 3.6% (3) as P. ariasi. Specimens of P. papatasi, P. sergenti and Sergentomyia 
minuta were also captured using both types of traps. P. perniciosus was the most abundant species in CDC 
traps (52.6%) whereas S. minuta was the most abundant in sticky traps placed around the househols 
(73.8%), followed by P. perniciosus (23.7%). P. ariasi abundance was much lower in the surroundings 
(0.23%) than inside houses (1.98%). 

Conclusions: The presence of P. perniciosus inside and in the surroundings of houses, in which human 
leishmaniasis cases have been recently diagnosed, was proved. P. ariasi presence is not as continual as P. 
perniciosus and its abundance is much lower. At times, it is not the main home, but rather the secondary 
home, the most feasible infection place. 

Funding: This project was funded by the Ministry of Economy and Competitiveness and FEDER funds 
(PI14/01024).
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C12 - Incidence and risk factors for visceral leishmaniasis in southern Spain 
Joaquina Martín Sánchez1, Gemma Merino Espinosa1, Victoriano Díaz-Sáez1, Javier Rodríguez-
Granger2, Luis Aliaga3, María Jesús Morillas-Mancilla1, Victoriano Corpas-López1, Antonio 
Sampedro2, Francisco Morillas-Marquez1 

1
Dpto Parasitología, Facultad de Farmacia, Campus Universitario de Cartuja, granada, Spain. 

2
Microbiología y Parasitología, 

Complejo Hospitalario Universitario Virgen de las Nieves (CHUVN), granada, Spain. 
3
Medicina interna, CHUVN, granada, Spain

Background and Objectives: Visceral leishmaniasis (VL) is the most severe clinical form of the 
disease, being mortal if left untreated. Although reporting cases is mandatory in Spain, its burden is 
underestimated and its actual incidence is not known. 

The aim of this work was to compile the VL cases in the province of Granada (southern Spain) in 2015 
and to evaluate the individual and ecological risk factors associated to them. 

Methodology: A prospective and a retrospective study were used for the detection of VL cases. The 
diagnosis was performed using direct parasitological methods, serological and molecular techniques. 
The epidemiological context of the patients’ environment was explored with their consent: housing 
conditions, individual habits, blood collection of neighbors, relatives and their dogs and sandfly capture. 

Results: Eight VL cases were diagnosed in 2015 in the province of Granada: 5 in immunocompetent 
people, 1 in a transplant recipient and 2 in HIV-coinfection. All cases were male, 6 adults and 2 children. 
These patients responded to treatment with liposomal Amphotericin B. Blood samples from 64 neighbors/
relatives and 103 dogs associated with the 6 HIV negative cases were collected. The prevalence rate of 
human cryptic leishmaniasis was 1.6% while canine leishmaniasis prevalence was 19.4%. Phlebotomus 
perniciosus density varied from 0.5 to 27 specimens/CDC trap while P. ariasi density was between 0-2.2 
specimens/CDC trap. 19.9% of P. perniciosus females was infected by L. infantum. 

Conclusions: VL incidence in the province of Granada was 0.9 cases per 100,000 inhabitants in 2015, a 
figure greater than usual despite not including cutaneous and mucosal leishmaniasis cases. Furthermore, 
the presence of cryptic leishmaniasis was assessed. Children are no longer the most affected. Excluding 
HIV-coinfection cases, VL cases were found in towns smaller than 2500 inhabitants or slightly more 
populated but with characteristic scattering of houses. Cases usually live in the outskirts where the 
presence of dogs and infected sandflies is assessed in the patients’ environment. 

Funding: This project was funded by the Ministry of Economy and Competitiveness and FEDER funds 
(PI14/01024).
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C13 - Expansion of Leishmania tropica in Morocco: Risk factors for 
cutaneous leishmaniasis in a recent endemic focus 
Patricia Gijón-Robles1, Naima Abattouy1, Gemma Merino-Espinosa1, Nora El Khalfaoui2, 
Francisco Morillas-Márquez1, Victoriano Corpas-López1, Laura Porcel-Rodríguez3, Noureddine 
Jaaouani4, Victoriano Díaz-Sáez1, Myriam Riyad5, Joaquina Martín-Sánchez1 

1
Department of Parasitology, Faculty of Pharmacy, University of granada, Spain. 

2 
Center for Doctoral Studies on Health 

Sciences, Faculty of Medicine and Pharmacy, University Hassan II of Casablanca, Morocco. 
3
regional Development 

Institute, University of granada, Spain. 
4 
Délégation du Ministère de la Santé, province de Settat, Morocco. 

5
Department 

of Parasitology, and research team on Immunopathology of Infectious and Systemic Diseases, Faculty of Medicine and 
Pharmacy, University of Hassan II of Casablanca, Morocco

Background and Objectives: Cutaneous leishmaniasis (CL) is a public health threat in Morocco. CL 
caused by L. tropica is emerging in new areas of this country, initially as outbreaks and then establishing 
endemic foci; El Borouj is a recent endemic focus of CL that shows the L. tropica expansion. There are 
many potential risk factors for CL and the aim of this study was to identify them specifically in El Borouj 
and to assess their relevance in order to design more effective control programs. The control measures 
designed might not only serve for El Borouj, but also for other localities under similar epidemiological 
circumstances. 

Methodology: CL cases were georeferenced. Epidemiological data of families with and without CL cases 
were collected through questionnaires, sandflies were captured and L. tropica infection determined. The 
presence of potential animal reservoirs was evaluated through the analysis of animal hair and sandfly 
blood meals. The risk factors involved were identified through logistic and lineal regression. 

Results: From 2007 to 2015, 215 CL cases were confirmed through parasitological techniques. 
Demographic data, individual habits and housing condition of 71 CL cases and 137 healthy people living 
in 103 houses were collected. Overall, 2.7% female P. sergenti and 3.0% dogs were positive for L. tropica. 

Conclusions: Exposure to Phlebotomus sergenti was the only CL risk factor found and the reduction of 
its density could be achieved through the improvement of water wells management, organic fertilizers 
disposal and dogs control. The lack of effectiveness of indoor residual spraying and treated nets are 
attributable to both poor compliance and use of them. Additionally, optimization of the results of the 
awareness campaigns on the public is possible by involving CL patients to explain their own experience.

Funding: This project was funded by the University of Granada (CICODE).
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C14 - Sensitisation of IgE to Anisakis simplex parasite in a healthy 
population in Colombia 
Jenniffer Alejandra Castellanos1, Florencio M. Ubeira2, María Carolina Pustovrh3, Yanis Cruz-
Quintana4, Álvaro Daschner5, Carmen Cuéllar6 
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1Department of Morphology, Faculty of Health, Universidad del Valle, Cali, Colombia. 2laboratory of Parasitology, Faculty of 
Pharmacy, University of Santiago de Compostela. 3Department of Morphology, Faculty of Health, Universidad del Valle, Cali, 
Colombia. 4Faculty of Veterinary Sciences, Universidad técnica de Manabí, Ecuador. 5Allergy Service, Hospital Universitario 
la Princesa, 28006 Madrid. 6Faculty of Pharmacy, Universidad Complutense, 28040 Madrid.

Anisakidosis is an unknown disease in Colombia and therefore not diagnosed. However, records of fish 
infected by anisakid parasites in South America have been increasing. The objective of this study was 
to determine sensitisation to Anisakis simplex in a healthy population in Colombia and the positivity 
associated with fish consumption habits. A cross-sectional study was carried out in 150 volunteers 
belonging to Universidad del Valle’s student-teaching community, in Cali, Colombia. A survey on eating 
habits associated with fish consumption and clinical history, was conducted. Prevalence of IgE antibodies 
was studied by indirect ELISA method, using the TRISAKIS 170 kit for recombinant allergens rAni s 1 
and t-Ani s 7. To detect a possible cross-reactivity, the samples were analyzed for IgG, IgE, IgA, IgM 
and IgG4 antibodies against helminth Ascaris lumbricoides. We observed that 1.3% of the studied sera 
showed positive low-level IgE antibodies against the t-Ani s 7 antigen, while for the rAni s 1 antigen 
all the sera were negative. Eigthy seven percent of the surveyed population reported eating raw fish 
(sushi, marinated or salted), nonetheless, positivity was not associated with consumption of this type of 
preparation, neither related digestive symptoms to fish consumption, nor food allergies. No evidence of 
cross-reactivity was found. Being the first study in Colombia and in a healthy population, this research 
demonstrates the need of carrying out epidemiological studies in anisakidosis as a possible emerging 
disease in the country. 
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C15 - Evaluating the presence of free-living human pathogenic amoeba in 
an urban area in Leicester, UK
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E-mail: angela.magnetdavila@ceu.es

1Haafizah Hoosen: School of Allied Health Sciences, De Montfort University, leicester, lE1 9BH, UK. 2Universidad San Pablo 
CEU, laboratorio de Parasitología e Inmunología, Madrid. 3Departamento de Investigación Agroambiental. IMIDrA. Finca el 
Encín, Crta. Madrid-Barcelona Km, 38.2, 28800 Alcalá de Henares, Madrid, Spain. 4Universidad de Alcalá, Departamento de 
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Human pathogenic free-living amoebas include Acanthamoeba spp., Naegleria fowleri and Balamuthia 
mandrillaris. These FLA are widely distributed protozoa in the environment and are becoming a public 
health threat as they are resistant to harsh environmental conditions. Despite several studies describing 
the presence of these organisms in soil and fresh water environments, there is a general lack of knowledge 
of the distribution of FLA in the environment or their source. Thus, identification of these FLA in the 
environment to protect the public is therefore necessary, particularly due to fact that they are becoming 
the natural habitat for humans. The present study investigated whether these FLA were present in an 
urban area close to the city centre of Leicester (UK). Ten samples of both grass and soil were collected 

from Bede Park (postcode LE2 7HN) in November 2016. This park is located between two water courses, 
the Old River Soar and the River Soar, and is frequented by children and adults. An additional ten animal 
faecal samples were collected from the river bank close to this park in the same period and on dry days 
to maintain the integrity of the sample. A veterinarian identified the possible animal species as: 5 avian 
(3 waterfowl, 2 uncertain); 4 canine (3 fox, 1 dog) and 1 cat. Grass and soil samples were appropriately 
treated with 1% phosphate-buffered saline to extract any possible cysts. DNA was extracted from each 
sample (faecal and aliquots of soil and grass) using the Fast-DNA-Spin kit following the methodology 
previously described. PCR inhibitors were removed using the QIAamp micro DNA extraction kit. 
Extracts were screened for FLA using a triplex real-time TaqMan PCR assay that can simultaneously 
identify these three amoebae. Positive controls were used for each amoeba. All samples screened for 
FLA were negative, however the results overall were inconclusive due to the limited number of samples 
and the small area monitored. Further studies will be needed to protect the public from these emerging 
human pathogens as recent evidence indicates an increase in infections due to FLA globally.
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C16 - FIRST PHENOTYPIC DESCRIPTION OF FASCIOLA HEPATICA ADULTS 
FROM A FASCIOLIASIS ENDEMIC AREA IN MEXICO 
Leticia Calderón1,2, María Adela Valero1, María Dolores Bargues1, Patricio Artigas1, Miroslava 
Panova1 and Santiago Mas-Coma1 
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Fascioliasis is a plantborne and zoonotic parasitic disease caused by fasciolid liver flukes. Fasciola hepatica 
is the only fasciolid species described in the Americas, mainly transmitted by lymnaeid snail vectors of 
the Galba/Fossaria group. Human fascioliasis endemic areas are mainly located in high altitude areas of 
South America but also North America. Given the necessity to characterize the F. hepatica populations 
involved, the phenotypic features of fasciolid adults infecting cattle present in fascioliasis endemic areas 
such as in State of Mexico (Mexico) (valley transmission pattern) were analysed and compared with 
material from the Northern Bolivian Altiplano (altiplanic transmission pattern). In Mexico, parasites 
were obtained from the Toluca Valley, located in the central area of the State of Mexico, at a mean altitude 
of 2,600 m. Numerous permanent water bodies are situated in the area, continuously receiving thaw 
water from Nevado de Toluca o Xinantécatl volcano (4,200 m altitude) through community supply 
channels, an epidemiological scenario similar to that previously described in the hyperendemic areas of 
Andean countries. A computer image analysis system (CIAS) was applied on the basis of standardized 
measurements. The aforementioned F. hepatica highland populations from Mexico and Bolivia were 
compared to standard lowland natural populations of European origin (Spain and France) and also to 
a population of F. gigantica of African origin (Burkina Faso). Liver-fluke size was studied by principal 
component analysis (PCA). Thus, for the first time, a comparative phenotypic study of the adults of F. 
hepatica from cattle in Mexico has been carried out. Results are analyzed in terms of permanent/seasonal 
transmission characteristics. The present work validates the utility of the phenotypic characterization of 
fasciolid adults in multidisciplinary studies. 

Studies funded by red de Investigación Cooperativa en Enfermedades tropicales rICEt No. rD16/0027/0023 (rEtICS, 
ISCIII, Madrid), and global Water Pathogen Project gWPP (UNESCO Paris & Michigan State University, USA). 
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C17 - Acanthamoeba in nasal swabs in university students 
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Acanthamoeba is a free-living amoeba that can be found worldwide in all type of water environments. 
Acanthamoeba is an amphizoic amoeba that can complete its life cycle in the environment without the 
need of a host but can also survive inside them. Acanthamoeba can enter through the nasal mucosa 
and reach the lung or Central Nervous System causing pneumonia or encephalitis. It can also produce 
eye infection or skin lesions. The success of the infection depends on the pathogenicity of the amoeba 
strain and the immune state of the host. Because of this, Acanthamoeba has been isolated from the nasal 
mucosa of healthy individuals asymptomatic. 

In previous environmental studies in central Spain, Acanthamoeba was detected in a high percentage of 
water samples both surface and tap water. Therefore, the current study work was to evaluate the incidence 
of contact that young healthy individuals, who live in central Spain, have with this amoeba. For this, nasal 
swabs from 51 volunteer university students were collected. Samples were collected from both nostrils, 
so 102 samples were analyzed. Also, a survey was carried out among the volunteers about their bathing 
habits as well as their noise hygiene. The presence of amoeba was evaluated by culture and PCR. 

The mean age of the volunteers was 20.9 ±1.39 years old, and sex distribution was 22:29 (F:M). 

No cultivable amoebae were found in any of the samples whereas, 6 samples were positive via PCR 
(12%). Surprisingly, the positive volunteers presented the amoebae in only one of their nostrils. From 
the 6 positives, 4 were female. In relation to their nasal hygiene, only two of them performed nasal baths 
regularly with tap water (29% of the volunteers reported this habit. Nevertheless, none of the studied 
habits showed a statistical relation with the presence of the amoebae in nasal mucosa. 

This is the first study of the presence of Acanthamoeba in nasal mucosa in Spain and the first one that 
uses PCR to detect amoebae directly from the samples. Further studies should be performed with a 
higher population to establish the real risk of Acanthamoeba
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Intestinal parasitic infections in schoolchildren still remain an important public health problem 
worldwide mainly in developing countries. The aim of this study was to gather the first data on the 
situation in the Región Autónoma del Atlántico Norte (RAAN) of Nicaragua, determining the prevalence 
of intestinal parasitic infections among schoolchildren from a small rural community located in rural 
Siuna. The coprological survey involved 101 children (50 males and 51 females) aged 2 months-14 
years old. The age groups were categorized following the WHO criterion. Each faecal sample was 
microscopically examined with a wet iodine mount and concentrated with the formalinether method. 
Out of the 101 children surveyed, 97 (96.0%) were infected, either with protozoa (95.0%) or helminths 
(16.8%). Eight species of protozoan parasites were identified, Blastocystis sp. (80.2%), being the most 
prevalent followed by Endolimax nana (64.4%) and Giardia intestinalis (33.7%). Amongst the three 
intestinal helminths detected, Trichuris trichiura (12.9%) presented the highest prevalence. A high rate 
of polyparasitism was obtained (82.2%). The infection rate of boys (100%) and girls (90.2%) was on the 
border of significance (p=0.043). The eldest children (100%) were statistically more infected (p=0.023) 
than preschool children (88.6%). No significant association was found between the presence of clinical 
symptoms and harbouring any parasite. However, walking barefoot (p<0.001) and having a wooden 
ground floor (p<0.001) showed helminths positive correlation. The overall high prevalence of intestinal 
parasites is noteworthy and could be associated to the rural setting, lack of both, an adequate water 
supply and a waste disposal system, as well as poor hygienic conditions. The lower helminth rate may be 
due to the recent deworming campaign among schoolchildren. Nonetheless, the obtained results should 
raise awareness of the situation in rural parts of Nicaragua and necessary measures should be taken to 
control and prevent intestinal parasitic infections.

FINANCIACIÓN: Collection of faecal samples provided by DUrVIZ S.l.; Project No. rD12/0018/0013, rICEt, IV National 
Program of I+D+I 2008-2011, ISCIIISubdirección general de redes y Centros de Investigación Cooperativa and FEDEr, 
Ministry of Health and Consumption, Madrid, Spain.
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C19 - INTESTINAL PARASITISM AND SCARCE RESOURCES: A VICIOUS 
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A descriptive cross-sectional study in households at risk of social exclusion, attended by Foundation Casa 
Caridad (Valencia, Spain), was carried out to determine the range and prevalence of intestinal parasites, 
both asymptomatically and symptomatically. 230 stool samples (144 children and 86 adults, corresponding 
to 65 family groups) were analysed, through direct-light microscopy and the Ritchie concentration 
method. All participants, in addition to their consent, completed a survey with epidemiological data. An 
infection rate of 35.6% (82/230) was detected, without statistical significant differences between children 
(32.6%; 47/144) and adults (39.5%; 34/86). Only 17.1% (14/82) of the parasitized individuals referred to 
travel to their countries of origin. The symptoms appeared only in 19.5% (16/82) of parasitized subjects. 
A total of 18.3% (15/82) was employed as domestic cleaners. Seven species of protozoa were detected, 
Blastocystis (64.7%) being the most prevalent. The presence of Giardia intestinalis (8.5%) and Dientamoeba 
fragilis (2.4%) was noteworthy. Two helminth species were detected: Enterobius vermicularis (12.2%) and 
Trichuris trichiura (1.2%). More cases of monoparasitism (95.1%; 49/82) than multiparasitism (40.2%; 
33/82) were detected, with statistically significant differences (p=0.019). 61.5% (40/65) of family groups 
were parasitized, from Nigeria (35%) and Bolivia (25%), although groups of Spanish parasitized families 
were relevant (30%). 32.5% (13/40) of family groups had only adult members infected. 27.5% (11/40) 
of family groups had at least 2 of its members infected. Up to four parasite species were detected in 
12.5% (5/40) of family groups. It was evidenced that the transmission in this marginal population is 
conditioned to individual and/or family habits, and influenced by socio-economic factors. The presence 
of asymptomatic carriers, with their gradual incorporation into our society, highlights the need to 
increase health and hygiene measures in their environments. 

FINANCIACIÓN: Coproparasitological material was provided by DUrVIZ S.l.; Project No. rD12/0018/0013, rICEt, IV 
National Program of I+D+I 2008-2011, ISCIII-Subdirección general de redes y Centros de Investigación Cooperativa and 
FEDEr, Ministry of Health and Consumption, Madrid, Spain.
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C20 - EMPOWERMENT AS A USEFUL TOOL IN COPROPARASITARY 
DIAGNOSIS: EXAMPLE IN RURAL COMMUNITIES OF PARANAGUÁ (PARANÁ, 
BRAZIL) 
Raimundo Seguí1, Heron Eduardo Fabrizzi2, Camila Oishi2, Rafael Toledo1, Debora Klisiowicz2, 
Carla Muñoz-Antoli1, José Guillermo Esteban1 
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19031, 81.531-980, Curitiba, Pr, Brasil.

Malnutrition, lack of schooling, isolation and endemic parasitic intestinal diseases constitute a serious 
social problem for the health and proper development of the child population in some traditional rural 
communities on the Paranaguá coast (Paraná, Brazil). Factors such as religion, the questionable actions 
of the already scarce health workers, the difficult access to the caciques or leaders, and the supply of 
medicines and medical consultations still form a barrier that makes it difficult to define the parasitological 
reality and the nutritional status of the inhabitants. The known “empowerment” has been an effective 
way to facilitate the beginning of diagnosis, treatment and health education, much needed among that 
child population. This “empowerment” is allowing us to carry out a development cooperation project 
between Universidad de Valencia (Spain) and the Universidade Federal do Paraná (Brazil). 

FINANCIACIÓN: Beca Erasmus Mobilitat Internacional de Doctorat 2014-2015; Material coproparasitológico donado por 
DUrVIZ S.l.; Project No. rD12/0018/0013, rICEt, IV National Program of I+D+I 2008-2011, ISCIII-Subdirección general de 
redes y Centros de Investigación Cooperativa and FEDEr, Ministry of Health and Consumption, Madrid, Spain.
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C21 - Relationship between the application of the EG95 vaccine and 
the contamination of canine feces with Echinococcus spp. in El Chalía, 
Argentine Patagonia 
Mónica Souto1, Paula Sánchez Thevenet2, Juan Ángel Basualdo Farjat3 
1Faculty of Natural Science, National University of Patagonia San Juan Bosco, Comodoro rivadavia, Chubut Province, 
Argentina. 2Department of Medicine, Faculty of Health Science, Universidad CEU Cardenal Herrera/Cardenal Herrera 
CEU University, Castellón, Spain. 3University Center for Microbiological and Parasitological studies. (CUDEMyP) School of 
Medical Sciences, la Plata National University, 60 and 120 St.,(1900), la Plata, Buenos Aires, Argentina.

Objective: to compare canine feces contamination with Echinococcus spp. pre-post application of the 
EG95 vaccine in El Chalía (Province of Chubut, Argentine Patagonia). 

Introduction: The EG95 vaccine is a new tool for the control of echinococcosis, which is applied in the 
animal intermediary host. The level of risk of the disease is conditioned by environmental contamination 
by eggs of Echinococcus spp. and is determinate by mean of coproantigens detection in feces collected 
from the environment. The change in the index of environmental infection in a site can be used to assess 
the effectiveness of the vaccine, undefined parameter currently. 

El Chalía (45 ° 41’S, 70 ° 59’W) is a rural commune located in the province of Chubut (Argentina) with 
81 inhabitants belonging to the Tehuelche and Mapuche ethnic groups whose main supporting economy 
is sheep and goat breeding. In a previous work in 2007 we evidenced that this commune had the highest 
prevalence of the disease in the whole province (36 cases / 100 inhabitants). 

The Department of Zoonoses (Province of Chubut) initiates in December 2007 a pilot program of 
vaccination with EG95 in sheep. A total of 22 and 23 of canine faecal samples were collected from the 
environment before (2009) and after (2015) respectively, of the end of the vaccination schedule. The 
search for Taeniidae eggs according to Teleman sedimentation techniques and Willis flotation was 
carried out and the presence of coproantigens Echinococcus spp. using the ELISA technique according 
to Allan et al. The index of environmental infection was calculated according to the Norma Técnica y 
Manual de Procedimientos para el Control de la Hidatidosis en la República Argentina (2009). Results: In 
2009, 2/22 positive samples were obtained for Taeniidae eggs (9.1%) and 3/22 samples were positive for 
Echinococcus spp. (13.6%), representing a high environmental infection index. In 2015, the 23 canine 
fecal samples analyzed were neither positive for Taeniidae eggs nor for coproantigens for Echinococcus 
spp. Conclusions: after seven years of application of the vaccine the level of risk for environmental 
contamination varied from high to low, suggesting that EG95 is effective under field conditions.
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D1 - Over-diagnosis of routine microscopy for malaria in Caxito, Angola
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Benito2,3, Basilio Valladares1,3, Enrique Martínez-Carretero1,3
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tenerife-Spain; 2National Centre of tropical Medicine, Institute of Health Carlos III, 28029 Madrid-Spain; 3red de 
Investigación Colaborativa en Enfermedades tropicales, rICEt, Madrid-Spain.

Malaria remains one the principal causes of morbidity and mortality in African countries. The use of 
malaria parasite based diagnostic tests using microscopy or rapid diagnostic tests lies at the heart of 
the World Health Organization’s. However, it is well documented that microscopic methods present 
over-diagnosis problems. This study compares the results of malaria detecting by microscopy and 
Seminested-Multiplex PCR (SnM-PCR), and underline the over-diagnosis of malaria in Caxito, Angola. 
A total of 242 samples collected from 126 adults and 116 children were included from Bengo General 
Hospital patients, located in Caxito, the capital of the province of Bengo, Angola. The study was carried 
out between November 2009 and May 2010, coinciding with the rainy season where the main peak of 
malaria occurs. The microscopy diagnosis was done according to the current WHO guidelines. SnM-
PCR was considered as the gold standard technique. The samples investigated for malaria 43% were 
positive by microscopy and 17.9% by SnM-PCR. All positive samples were identified as P. falciparum 
by microscopy but only 51.1% were identified as such by SnM-PCR. In children, 54.3% were identified 
for Plasmodium sp. by microscopy and 21.5% by SnM-PCR . In adults, 32.5% were identified by 
microscopy and 14.3% by SnM-PCR. The sensitivity and specificity of microscopy were 51.2% and 
58.8%, respectively. These results compared to those obtained by other authors in children (prevalence 
about 18.3% and 13%), seem to indicate an over-diagnosis of malaria by microscopy. This study suggests 
the need to improve basic standards for the diagnosis of malaria in Bengo, where microscopists have 
limited resources and also to introduce rapid diagnostic tests as an alternative to improve diagnosis of 
malaria whose accuracy and quality can be maintained under routine conditions and reduce the overuse 
of antimalarial drugs.

This work was supported by the Cofares Foundation and by the Network Collaborative Research in 
Tropical Diseases (RICET in Spanish).
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Abán1, José Luis Pérez-Arellano2, Antonio Muro1

1Infectious and tropical Diseases group (e-INtrO). IBSAl-CIEtUS (Biomedical research Institute of Salamanca-research 
Centre for tropical Diseases at the University of Salamanca), Faculty of Pharmacy, University of Salamanca, Salamanca, 
Spain. 2Department of Medical and Surgical Sciences, Faculty of Health Sciences, University of las Palmas de gran 
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Schistosoma mansoni is the main species causing hepatic and intestinal schistosomiasis in Sub-Saharan 
Africa and solely in South America. Adult stages of the parasite reside in the mesenteric venous plexus of 
infected hosts and eggs are shed in feces. Collection of patients’ stool samples for S. mansoni diagnostic 
purposes is difficult in large-scale field trials. Urine samples would be an alternative approach for molecular 
S. mansoni detection since they have several advantages over stool samples such as better handling, 
management and storing. Additionally, LAMP technology has been shown as a powerful molecular 
diagnostic tool of infectious diseases, particularly under field conditions in developing countries. The 
present study aimed to assess, for the first time, the effectiveness of a previously developed S. mansoni 
specific loop-mediated isothermal amplification (LAMP) assay -SmMIT-LAMP- for detection of the 
parasite DNA in clinical urine samples. 

The SmMIT-LAMP was first successfully assessed in urine samples from mice experimentally infected 
with S. mansoni. Then, a set of well-defined frozen stored human urine samples collected from a biobank 
were used to evaluate the diagnostic validity of SmMIT-LAMP. Urine samples from patients with a 
microscopy-confirmed infection with S. mansoni, S. haematobium and other different schistosomes 
parasites as well as urine samples from patients with eosinophilia without a confirmed diagnosis and 
microscopy-negative were included. The SmMIT-LAMP was performed at two different incubation time 
formats: 60 and 120 min. A longer incubation was shown to increase the sensitivity and S. mansoni DNA 
was then detected in a number of patients’ urine samples infected with the parasite. 

We demonstrated that SmMIT-LAMP is effective in detecting S. mansoni DNA in clinical urine samples. 
Although further studies are needed, our method could be used as a promising molecular tool applicable 
to urine samples to diagnose schistosomiasis caused by S. mansoni. 

Financial support: IBSAl IBy15/00003, ISCIII DtS16/00207 and PI16/01784.
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Soil-transmitted helminth (STH) infections, mainly trichuriasis, ascariasis and hookworm, affect more 
than a billion people around the world, especially in poverty-stricken areas in developing countries. 
Trichuris trichiura alone is believed to infect almost 800 million people worldwide, with the majority 
being children. Infected children show signs of malnutrition, stunted growth and intellectual retardation 
and education deficits. For years, Trichuris muris, an experimental mouse model of T. thichiura infection 
in humans, has been widely used for human and animal trichuriasis research, including diagnostic 
techniques. Definitive diagnosis is accomplished by parasitological examination of stool samples for 
morphological identification of parasite eggs. At present, no molecular method has been tested in urine 
samples as an alternative to stool samples for diagnosing trichuriasis. This study aimed to evaluate the 
use of a new molecular LAMP assay in a well-established murine experimental infection model using 
both stool and, for the first time, urine samples. 

The use of a T. muris rodent model allowed us to collect well-defined stool and urine samples from 
several infection groups that would otherwise have been very difficult to obtain from human patients. 
Stool and urine samples were obtained daily during a 60-day period; additionally, on day 70 and day 
80 post infection (pi) stool and urine samples were also obtained from infected mice. The dynamics of 
parasite infection was determined by daily counting the number of eggs per gram of feces from day 1 to 
80 pi. A set of primers for LAMP assay based on a consensus sequence obtained from a DNA sequence 
in the 18S rRNA gene for T. trichiura and T. muris was designed. The set up LAMP assay allowed the 
sensitive detection of T. muris DNA in both stool and urine samples obtained from each infection group 
of mice. 

The Trichuris-LAMP assay is a molecular useful tool in an experimental trichuriasis infection model in 
both stool and urine samples. Thichuris-LAMP could also be potentially applied for effective diagnosis 
of trichuriasis in a clinical setting. 

Financial support: IBSAl IBy15/00003, ISCIII DtS16/00207 and PI16/01784.
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D4 - Epidemiology of a fatal encephalitis caused by Naegleria fowleri in a 
4 month-old Venezuelan child
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Primary Amoebic Meningoencephalitis (PAM) is a clinical entity caused by Naegleria fowleri, a free 
living amoeba. The frequency of this infection all over the world is well known to be low but mortal in 
most of the cases. This report describes a case of fatal PAM in a four month-old child from Monagas 
State in Venezuela and its epidemiology related to the source of this infection. Initially, a sample of 
cerebrospinal fluid (CSF) from the child was evaluated and an amoebae-like structure was identified by 
microscopy, which was later confirmed by specific PCR/sequencing for N. fowleri. In order to determine 
a possible environmental source of infection, water samples from water bodies recently visited by the 
child and his family and also from the water tank of the child’s home were examined for the presence 
of N. fowleri. All water samples were filtrated and membranes were cultivated in Non-Nutritive Agar 
supplemented with heat-inactivated E. coli and PCR/sequencing. The results for water samples were 
negative for N. fowleri. except for the water tank of the house. PCR/sequencing showed that the strains 
isolated from the patient and the water tanks were identical. Therefore, the association of household 
water system contamination with N. fowleri and this fatal case was established, as far as the house water 
tank was confirmed as the infection source, maybe produced by an occasional immersion of the child´s 
head under the water while bathing. 

Keywords: Naegleria fowleri; Venezuela; epidemiology; Primary Amoebic Encephalitis; PCR.
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D5 - ACANTHAMOEBA: DIAGNOSIS AND MOLECULAR CHARACTEIZATION IN 
OPHTALMOLOGIC CASES
Jose M. Saugar1, M. Alejandra Blanco2, Marta Hernández1, Rocío Martínez-Ruiz3, Tania Martín-
Pérez4, Jorge Pérez-Serrano4, Mirian Sánchez-Ortega1, Elisabet Díaz-Benítez1, Francisco 
Merino5, Sara Arias1, María Reyes-Batlle6, José Piñero6, Basilio Valladares6, Jacob Lorenzo6, 
Isabel Fuentes1

E-mail: ifuentes@isciii.es

1Servicio de Parasitología, Centro Nacional de Microbiología, ISCIII. 2 Universidad de los Andes, Venezuela. 3H. Puerta de 
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Introduction: Free-living amoebae belonging to the genus Acanthamoeba are protozoa of cosmopolitan 
distribution and can cause disease in humans, mainly eye injuries. They are considered as emerging 
diseases, although in the majority of cases they are infradiagnosed. Therefore improving diagnosis and 
characterization studies are required.

The objective of the present work was the detection and molecular characterization of Acanthamoeba 
in cases of ophthalmological patients.

Materials and methods: Cases of patients with ocular symptoms compatible with¡ disease by 
Acanthamoeba were studied. The diagnosis was made by parasitological (isolation and culture) and 
molecular techniques. We used conventional PCR (sequence DF3) and multiplex real time PCR 
(simultaneous detection of Acanthamoeba spp., Balamuthia mandrillaris and Naegleria fowleri). 
Genotyping of Acanthamoeba isolates detected was performed by PCR and sequencing.

Results: Samples of vitreous humor, corneal scrapings, contact lenses and contact lens fluid from patients 
with compatible ocular lesions were analyzed. 17.2% of samples were positive to Acanthamoeba by 
at least one technique. Molecular techniques detected the parasite directly from clinical samples (no 
previous step of culture and isolation) in 85% of identified cases. Isolation was negative in 19.5% of the 
samples detected as positive only by PCR (80.4% of positive samples detection). 34 positive cases were 
successfully characterized, identifying Acanthamoeba genotype T4 in 85% of the isolates and genotype 
T3 in the remaining 15%.

Conclusions: Molecular diagnostic performed directly from clinical samples allows detection and 
characterization of Acanthamoeba infections without prior isolation in a high proportion of identified 
cases. However, it is recommended to perform the isolation technique together with molecular techniques 
in order to increase sensitivity. Acanthamoeba genotype T4 was the most prevalent, confirming its 
relationship with the pathology but it must also be taken into account the high frequency in environmental 
samples reported in other studies.

Funding: Projects PI13/01103 FIS and rICEt rD12/0018/0011 ISCIII, Ministry of Economy and Competitiveness.
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D6 - Development of an immunodiagnosis assay with the recombinant 
antigen TES-26: Preliminary evaluation in the human toxocarosis 
detection
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38203 la laguna, tenerife.

Human toxocarosis is an important parasitic zoonosis mainly caused by larval stages of Toxocara canis. 
The most commonly serological technique used to diagnose the disease is the enzyme immunoassay 
ELISA with T. canis excretory-secretory antigens (TES); however, this method shows a reduced 
specificity. Expression of specific recombinant proteins of T. canis is an alternative that avoids the use 
of native parasite materials and reduces cross-reactions. Therefore, in order to improve the serological 
techniques currently available, we proposed the following objectives:

1. Cloning, expression and optimized purification of the recombinant antigen T. canis TES-26, using 
heterologous Escherichia coli expression system.

2. Preliminary validation of the use of rTES-26 in Western blotting for the diagnosis of human 
toxocarosis.

The use of a prokaryotic expression system with suitable vectors (pGEX-6P-2 and pQE- 30) allowed 
us to obtain and purify the T. canis recombinant protein, rTES-26, in sufficient quantities to use it in a 
Western blotting, as inmunoassay. With this methodology, the rTES-26 molecule showed a specificity of 
78.6 %, which was higher than that obtained with the routinely employed NovaLisa technique (Toxocara 
canis, IgG-ELISA); sera from individuals with anisakiosis were responsible for most of the detected 
cross-reactions. Although the sensitivity was limited, our technique had a higher discrimination power 
than the NovaLisa technique in the grey area. To optimize the assay, the next steps to carry on the work 
could be: (i) to use fully well clinical characterized sera, and increase the serum sample size of the 
collection; (ii) to prepare T. canis TES-32 recombinant antigen to be employed in combination with 
TES-26, following the criteria of Centers for Disease Control and Prevention (CDC), to finally improve 
the analytical properties of the current diagnostic test.
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D7 - Misdiagnosing of cutaneous leishmaniasis due to Leishmania 
infantum masqueraded as different granulomatous diseases 
Merino-Espinosa, G.1; Corpas-López, V.1; Díaz-Sáez, V.1; Morillas-Márquez, F.1; Tercedor-
Sánchez, J.2; Azaña-Defez, J. M.3; Aneiros-Fernández, J.4; Martín-Sánchez, J.1 

1Department of Parasitology, Faculty of Pharmacy, University of granada, Spain. 2Microbiology, Internal Medicine and 
Dermatology Services, Virgen de las Nieves Hospital, granada, Spain. 3Department of Dermatology, Complejo Hospitalario 
Universitario, Albacete, Spain. 4Department of Pathology, Complejo Hospitalario Universitario, granada, Spain. 

Background and objectives: Overall, cutaneous leishmaniasis (CL) is underestimated in Spain as in 
other European countries due to the polymorphism of its clinical manifestations and histopathological 
features discouraging doctors from suspecting leishmaniasis. Due to CL may be masqueraded as different 
granulomatous diseases and be overlooked in L. infantum endemic areas, the aim of this study is to verify 
this misdiagnosing and contribute to the CL diagnosis improvement. 

Methodology: A retrospective study involving skin biopsies with histopathological features of 
granulomatous lesions with unknown origin (GLUO) detected 17 patients with these characteristics. 
Additionally, our study included 13 patients diagnosed with CL that were used as positive controls, 9 
patients with other confirmed diseases used as negative controls and 7 patients with histological features 
suggestive of CL or mucosal leishmaniasis (ML) without confirmation. All the samples were formalin-
fixed paraffin-embedded (FFPE) tissue biopsies. Clinical and histopathological features were recorded 
from archived medical histories. Molecular analysis was blindly performed using two different PCR 
techniques. 

Results: PCR enabled detection of 15 cases of CL in which the diagnosis of this parasitic disease was 
neither clinically nor histologically suspected. In addition, leishmaniasis was confirmed in 7 patients in 
whom this disease was suspected but classical techniques had failed to detect the parasite. L. infantum 
species was identified in all cases. The mean age of GLUO patients was higher than that of patients in 
whom leishmaniasis was suspected (68 versus 58 years). A systematic literature review of CL cases in 
GLUO patients from European countries identified 45 reported cases. 

Conclusions: In endemic areas by L. infantum, a high percentage of GLUO are due to Leishmania 
infection. The main consequences are delayed diagnosis and underestimation of the real incidence. PCR 
performed on paraffin-embedded tissue proved to be a reliable tool for diagnosis of CL and must be 
performed routinely in any granulomatous dermatitis, even when the morphological features are no 
stereotypical of CL. 

Funding: This project was funded by the, Ministry of Economy and Competitiveness and Feder Funds 
(PI14-01024).
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D8 - Immunorecognition patterns of IgA and IgG4 in sera of patients with 
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Raw or undercooked fish consumption can lead to the development of different helminthiasis, among 
which stands out those produced by Anisakis simplex. Different diseases have been associated with this 
parasite such as: gastro-allergic anisakiasis (GAA) and chronic urticaria with sensitization to A. simplex 
(CU+). In order to face the response generated as a defence, the protective action of IgG4 and IgA is 
suggested against urticarial reactions that may occur. We have developed this work to determine the 
IgA and IgG4 immunorecognition patterns in patients’ sera with any of these diseases. It was observed 
that proteins of high (≥ 150 kDa), medium (62.5-43 kDa) and low (37-31 kDa) molecular weight were 
recognized by IgA in patients with anisakiasis. 50% of GAA patients recognized a 43 kDa protein 
compared to 2% of CU+ group. In the case of IgG4, proteins of high (≥ 100 kDa) and medium (62.5 
kDa) molecular weight were recognized in patients with GAA, among which should be pointed out the 
recognition of two low molecular weight proteins (37 and 18 kDa) in patients with GAA and CU+. The 
protein of 37 kDa was recognized by 90% and 50% of GAA and CU+ patients, respectively. The protein 
of 18 kDa was recognized by 64% and 20% of GAA and CU+ patients, respectively. In conclusion, these 
results lead us to postulate the IgA as a good marker to infection by Anisakis, being the 43 kDa protein 
a selective marker for patients with GAA, while IgG4 would present a protective role against allergic 
reactions caused in patients with CU+ in which the 37 and 18 kDa antigens would intercede.



XX Congreso de la Sociedad Española de Parasitología
XV Meeting del European Veterinary Parasitology College

COMUNICACIONES - PArASItOlOgíA HUMANA - DIAgNÓStICO
108

D9 - EVALUATION OF ALTERNATIVE CULTURE MEDIA FOR ACANTHAMOEBA 
SP BY COUNTING AND MICROPLATES SENSITIVE TO OXYGEN
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The most common protozoa in soil are flagellates and amoebas. The latter can also be found in some 
cases in animal and man. Under certain conditions these organisms penetrate living tissue and cause 
disease. One of the pathologies most frequently diagnosed in humans is amoebic keratitis, caused by 
Acanthamoeba spp. Studies on characterization of clinical isolates is sometimes complicated by protozoa 
failing to grow in classical culture media (PYG, CERVA). 

Objective: In an attempt to find solutions to growing fastidiuos amoebic isolates (and also to find an 
alternative to PYG-bactocasitone, that causes problems of fluorescent background in studies on oxygen 
consumption), trials aimed at developing alternative culture media were undertaken using as model 
trophozoites of either A. griffini or A. castellanii. 

Materials and methods: PBS, yeast extract, glucose, a commercial mineral blend (plant fertilizer), UHT 
skimmed milk, LB medium or malt extract were tested for amoebic cultivation, either alone or combined. 
Extracts from soil, either in water or in some of the media mentioned before, were also assayed. Growth 
was assessed by manual counting or by monitoring respiration in OCR microplates, using previously 
published methods (Heredero-Bermejo et al., 2015 - Exp Parasitol, 155, 35-39). 

Results: yeast extract alone provided relatively good trophozoite viability, but lower than the complete 
PYG medium. The commercial fertilizer in PBS increased amoebae viability. Skimmed milk with glucose 
and commercial salts yielded reduced growth compared to PYG, although trophozoite viability was 
similar. Aqueous soil extracts produced a remarkable (but transient) increase of amoebic respiration. 
Finally, soil extracts prepared in microbiological media (particularly LB-Malt), with 5% skimmed milk 
added, led to trophozoite growth in conditions equivalent to that seen in the standard media. 

Conclusions: alternative culture media did not present fluorescent background in respiration assays, 
and showed similar performance than the standard ones. Moreover, in some instances they are more 
economical than standard media. The development of new methods of cultivation is facilitated by the use 
of OCR microplates, where isolates that do not grow in liquid medium can be assayed in different media 
using only limited amounts of reagents. 

Financial support: UAH project CCG2016/BIO-023.
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D10 - ISOLATION AND MOLECULAR CHARACTERIZATION OF 
ACANTHAMOEBA FROM PATIENTS WITH KERATITIS IN SPAIN 
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Acanthamoeba sp. is considered by many as a human pathogen, causing granulomatous amoebic 
encephalitis (GAE) and keratitis (AK). The incidence of the latter illness (AK) is on the rise due to the 
increase in population wearing contact lenses and to the improvement in diagnostic methods. 

Objectives: this work was aimed at improving our knowledge on the molecular epidemiology of amoebic 
keratitis, as well as on the identification of Acanthamoeba isolates. 

Materials and methods: In the present study, we have isolated protozoa from five symptomatic AK 
patients in Spain. These isolates were morphologically characterized by photonic and scanning electron 
microscopy. Moreover, molecular identification based on phylogenetic analysis was carried out using 
the nearly complete sequences of 18S rRNA gene (>2000 bp) and the DF3 fragment. Phylogenetic 
relationships among diverse Acanthamoeba genotypes, based mainly on Bayesian analysis, is discussed. 

Results: The structural features of the 5 isolates corresponded to those of amphizoic amoebae (namely 
Acanthamoeba spp.). The molecular characterization of the five Acanthamoeba isolates yielded six 
sequences. Almost complete 18S rRNA gene (>2000 bp) was obtained from three isolates and partial 
sequences (~ 1,500 pb) from the other two. A robust phylogenetic analysis based on almost complete 18S 
rRNA gene showed than four isolates belong to the genotype T4 and the other one to the genotype T3. 
Instead, all isolates were identified as genotype T4 using the DF3 fragment. The phylogenetic analysis 
clearly resolved the relationships among Acanthamoeba genotypes. In this sense, four main monophyletic 
clades were raised (Figure 2). On the one hand, the monophyletic group constituted by the genotypes 
T3, T5, T11, T6 is a sister clade to the group T4. On the other hand, the group formed by the genotypes 
T10, T12, T14, T1, T20, T13, T16, T99 and T19 is a sister clade to the previous groups. The fourth 
monophyletic group is basal and formed by the genotypes T7, T8, T9, T17 and T18. 

Conclusions: The genotype T4 is the most common in clinical isolates, followed by T3. It is concluded 
that in order to establish a definitive identification of amoebic isolates, phylogenetic analysis should be 
performed with complete sequences of the 18S rRNA gene, whenever feasible. 

Funding: Universidad de Alcalá CCG2016/BIO-023
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castellanii from a case of keratitis in Mexico 
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Amoebic keratitis (AK) is a sight threatening corneal infection with chronic course which frequently is 
misdiagnosed with herpetic or bacterial keratitis, moreover, if the diagnosis is carried out lately and the 
treatment is inadequately implemented, the infection can cause organ loss. Keratitis cases in Mexico are 
increasing, especially in young people contact lenses wearers. 

In this work a 38-year-old woman with high myopia wearing contact lenses from Mexico City, referring 
severe pain and burning sensation in the left eye, with a history of wearing contact lenses while swimming 
is documented. Conjunctival hyperemia, and a central ulcer in cornea with irregular borders, infiltrates, 
edema, hypopyon and immune ring, with ciliary injection, was observed through the slit lamp. Laboratory 
samples were taken for viruses, bacteria, fungi and Acanthamoeba. Netilmicin 0.3%, oral itraconazole 
100 mgs/12 h and tropicamide/phenylephrine was prescribed. The infection was resolved successfully 
after 8 months, leaving only a slight puncture outside the visual axis. 

Clinical samples were positive only for amoebae: primary isolation was performed using 1.5% nonnutrient 
agar plates seeded with heat-killed Enterobacter aerogenes (NNA). Upon evidence of growth, cultures 
were established by transferring a single double walled cyst to fresh NNA plates. Amoeba was identified 
morphologically as Acanthamoeba castellanii according to the taxonomic criteria of the Page, and 
transferred to axenization in Bactocasitone medium (2%), determining an optimal temperature of 
growth at 30 °C. Amoebae virulence was evaluated by intranasal inoculation of 1 x 106/20 μl trophozoites 
in 2 groups of 5 of BALB/c mice, as well as by the interaction with monolayers of epithelial cells of the 
established MDCK line of canine kidney origin (1:2 ratio of interaction), at 1,3,6,8 and 24 h. 

Acanthamoeba castellanii trophozoites were able to kill 50% of the inoculated mice recovering from 
brain, proving their invasiveness. Nevertheless, during the interaction with the MDCK cells, trophozoites 
migrated to cell junctions and scarce lytic zones were observed. 

A. castellanii remains as one of the most frequently specie isolated from AK. In Mexico the diagnosis 
of AK cases is increasing. The treatment combining netilmicin and oral itraconazol contributed in the 
resolution of this pathology.
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D12 - Development of new tools for the serodiagnosis of human cystic 
echinococcosis: the recombinant antigen DiPol 
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Aims. This study is aiming to develop a new recombinant protein, containing the immunogenic epitopes 
of three individual antigens (B1, B2 and antigen 5), for its use in the serodiagnosis of human cystic 
echinococcosis (CE). 

Material and methods. The immunogenic epitopes in the GenBank sequences of antigen B1, B2 
and Ag5 from E. granulosus genotype G1 were predicted in silico by using several tools, including 
SVMTriP (http://sysbio.unl.edu/SVMTriP) for linear epitopes and Epitopia (http://epitopia.tau.ac.il/) 
for conformational epitopes. Sequence fragments were selected by PCR with primers specifically 
designed on mRNA samples obtained from protoscoleces isolated from ovine cysts. These primers also 
included the restriction enzymes needed for the sequential cloning B1-B2-Ag5 inside the expression 
vector pGEX-4T3. After the sequential ligation, the open reading frame was checked by sequencing of 
the obtained clone. The recombinant protein was expressed in transformed Escherichia coli by induction 
with IPTG. 

Results. Specific fragments of 129 bp for AgB1, 191 bp for AgB2 and 772 bp for Ag5 were amplified 
by PCR. These were sequentially cloned in pGEX-4T3, obtaining a sequence of 1,749 bp, including the 
sequence(s) codifying the GST tag of the expression vector. The sequence(s) showed a continuous open 
reading frame codifying the elected epitopes of the three above-mentioned antigens in a single protein. 
After induction with IPTG of the transformed bacteria, a fusion protein of the expected molecular 
weight (66.6 kDa) was detected in both the supernatant and the pellet of cells after sonication and 
centrifugation. The protein was successfully purified by affinity chromatography from both fractions. 

Conclusion. The new recombinant polypeptide, named “DiPol”, which combines the most 
immunoreactive epitopes of the antigen B1, 2B2t and antigen 5, has been successfully designed and 
produced in a standardized and reproducible way. The performance of this new polyantigenic protein in 
the serodiagnosis of CE will be evaluated and compared with the individual recombinant antigens B1, 
B2 and Ag5, and the hydatid fluid, already available in the EchinoBiobank (http://www.heracles-fp7.
eu/). 

Acknowledgements. The research that led to these results has received funding from the FP7 
(HERACLES) g.a. 602051.



XX Congreso de la Sociedad Española de Parasitología
XV Meeting del European Veterinary Parasitology College

COMUNICACIONES - PArASItOlOgíA HUMANA - DIAgNÓStICO
112

D13 - Monoclonal Antibodies for use in clinical diagnosis of 
Microsporidiosis produced by Encephalitozoon spp
Fernando Izquierdo1, 2, Hércules Moura2, Fernando Jorge Bornay-Llinares3, Carolina Hurtado1, 
Ángela Magnet1, Dolores Ollero1, Ana Montero1, Soledad Fenoy1, Govinda Visvesvara2 y Carmen 
del Águila1 
E-mail: ferizqui@ceu.es · hxm3@cdc.gov · f.bornay@umh.es · carolina.hurtadomarcos@ceu.es  
angela.magnetdavila@ceu.es · mariadolores.ollerobaceiredo@ceu.es · a.montero18@usp.ceu.es · sfenrod@ceu.es  
visvesvara@comcast.net · cagupue@ceu.es

1 laboratorio de Parasitología. Universidad San Pablo CEU, Madrid, Spain. 2 Centers for Disease Control and Prevention 
(CDC), Atlanta, gA, USA. 3 Universidad Miguel Hernández de Elche, Spain. 

Introduction 

Microsporidia are ubiquous parasites that affect vertebrate and invertebrate hosts. These parasites show 
an intracellular development and a resistant form, the spore, that is also the diagnostic stage. Although 
the pathogenic role of these organisms is controversial, their presence has been associated to different 
pathological manifestations such as gastrointestinal, genitourinary, respiratory, muscular and ocular. 

The most frequent species in the human host are Enterocytozoon bieneusi, Encephalitozoon intestinalis, 
Encephalitozoon cuniculi and Encephalitozoon hellem. The detection is usually by light microscopy but 
it is a complicated method due to the small size of the spores and the low specificity of the staining 
methods. The molecular techniques (PCR) have shown a high sensitivity and specificity but with certain 
limitations mainly for the presence of inhibitors. The immunological methods with the use of monoclonal 
antibodies (Mabs) continue being a great help for confirming the diagnosis of the species to stablish an 
adequate treatment. 

Objetives 

In previous studies, we have developed a set of Mabs for diagnosing intestinal microsporidiosis produced 
by Encephalitozoon sp. The aim of this study was to performe an immunofluorescence antibody test 
(IFAT) for microsporidia diagnosis in tissue samples. The Mab 2C2 (genus specific) was selected due to 
its previous excellent results for diagnosing intestinal microsporidiosis in HIV patients. The aim of the 
present study was to compare IFAT (Mab 2C2) with the reference staining method (GramChromotope). 
For that, histological sections from from an animal model (SCID mice) from heart, lung, liver, kidney, 
spleen, brain, small and large intestine were used

Results 

The results confirmed that the IFAT showed a good potential for immunodiagnostic with a high 
specificity and sensitivity with respect to the staining method. The histological sections studied showed 
parasitophorous vacuoles that were easily detected with the Mab selected allowing to observe intracellular 
stages. 

Conclusions 

The Mab 2C2 evaluated by IFAT in the tissues showed an excellent sensitivity and specificity with respect 
to routine staining technique for tissues facilitating the identification of different stages of E. cuniculi. 
The detection of mature spores (infecting stage) and mainly the intracellular developmental stages would 
indicate an active phase of the disease.

mailto:hxm3@cdc.gov
mailto:carolina.hurtadomarcos@ceu.es
mailto:sfenrod@ceu.es
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D14 - EVALUATION OF WESTERN-BLOT TECHNIQUE FOR DETECTION OF 
CONGENITAL TOXOPLASMOSIS
José Mª Saugar1, Esperanza Rodríguez1, Fernando Baquero2, Matilde Trigo3, Mercedes Treviño4, 
Alfredo Pérez Rivilla5, Rosario Millán6, Lourdes Roc7, Sonia Pérez-Castro8, Monserrat Ruiz9, 
Ángel Campos10, Rocío Martínez-Ruiz6, María José Fernández-Seara4, María Aguilera1, Begoña 
Bailo1, Sara Arias1, Isabel Fuentes1

E-mail: ifuentes@isciii.es

1Servicio de Parasitología, Centro Nacional de Microbiología, ISCIII. 2H. la Paz. 3Complejo Hospitalario Pontevedra. 4Comp. 
Hospitalario U. Santiago. 5H. 12 Octubre. 6H. Puerta de Hierro. 7H. Miguel Servet. 8H. Meixoeiro. 9H. gral U. Elche. 10H. Santa 
Barbara.

Introduction: Toxoplasma gondii primary infection in the pregnant woman can cause congenital 
infection, leading to cases with severe symptoms or initially asymptomatic cases with possible further 
symptomatology. A fast diagnostic is necessary to establish an appropriate treatment. Serological 
diagnosis is complicated by the presence of IgG of maternal origin in the newborn, which requires 
follow-up until the first year. Westernblot (WB) technique allows the comparison of immunological 
profiles (IPC) obtained from the serum of mother and son, and allows differentiating between maternal 
antibodies and those neo-synthesized by the newborn.

Objective: To evaluate the Western-blot technique for the detection of cases of congenital toxoplasmosis 
in children at risk.

Material and methods: Cases of children whose mothers had primary infection by T.gondii, or a 
significant suspicion, during gestation were studied. Serum samples were collected and analyzed by 
conventional techniques (ELISA, ELFA IgG and IgM) and WB. Samples from couples of mothers and 
sons were analyzed in parallel by WB in order to identify and compare the IPCs.

Results: 245 serum samples were analyzed. Results for WB revealed cases of congenital infection not 
identified by other methods, and confirmed cases of suspicion. It also allowed the proper identification, 
after a long period of storage, in the study of blood spots on filter paper (heel test). However negative 
cases by the different tests used were observed, which later were confirmed as congenitally infected.

Conclusions: The serological study, completed with WB technique allows the early detection of a 
greater number of congenital toxoplasmosis cases, but confirms the existence of newly infected infants 
who do not initially have the own capacity of synthesis of specific antibodies, not are detected by 
WB. So it should be necessary monitoring children at risk, not serologically confirmed initially, as it is 
currently protocoled.

Funding: Projects PI13/01103 FIS and rICEt rD12/0018/0011 ISCIII, Ministry of Economy and Competitiveness.
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E1 - COMBINED DNA HAPLOTYPE CHARACTERIZATION OF FASCIOLA 
HEPATICA FROM URUGUAY 
María Dolores Bargues1, Valeria Gayo2, Jaime Sanchis3, Patricio Artigas1, Soledad Birriel4, 
Santiago Mas-Coma1 

E-mail: M.D.Bargues@uv.es

1Unidad de Parasitología Sanitaria, Facultad de Farmacia, Universidad de Valencia, Av. Vicent Andrés Estellés s/n, 46100 
Burjassot, Valencia, Spain. 2Departamento de Parasitología, División de laboratorios Veterinarios (DIlAVE) “Miguel C. 
rubino”, Ministerio de ganadería, Agricultura y Pesca (MgAP), Montevideo, Uruguay. 3Departamento de Parasitologia, 
Universidad de la república (regional Norte), Salto, Uruguay. 4Facultad de Veterinaria, Universidad de la república Oriental 
del Uruguay, Montevideo, Uruguay.

Public health problems posed by fascioliasis are well known in South America, the continent in which 
the highest human prevalences and intensities have been reported. These scenarios appear mainly linked 
to altitude areas in Andean countries, whereas lowland areas of non-Andean countries, such as Uruguay 
and Brazil, only show sporadic human cases or reduced outbreaks. Uruguay has a wide farming and 
agricultural sector, with 70% of the export trade corresponding to livestock products and subproducts. 
Fasciola hepatica is distributed throughout the large flat lowlands of the whole country. Cattle and sheep 
are the most affected, which is related to mixed grazing, with high prevalences and great impact and 
economic losses. Horses, sharing the same pastures with cattle and sheep, are the third affected species. 
The liver fluke also infects wild rodents, including the capybara Hydrochoerus hydrochaeris (Caviidae) 
and the nutria or river rat Myocastor coypus (Myocastoridae). Fasciolid materials were obtained from 
naturally infected Hereford, Holando and Aberdeen Angus cattle breed from that country. Additionally, 
fasciolid eggs were obtained from a biliary filtrate of three horses from a slaughterhouse. For the molecular 
characterization of the fasciolid flukes, the sequence of the complete intergenic nuclear ribosomal 
DNA region, including the spacers ITS-2 and ITS-1 and the 5.8S gene, and the complete genes cox1 
and nad1 of the mitochondrial DNA were selected. The usefulness of these markers for the molecular 
characterization of Fasciola species and strains has already been verified in a worldwide study. Only 
one ITS-1 and two ITS-2 haplotypes of these evolutionarily conserved rDNA spacers were obtained, 
and corresponded to the two haplotypes known in areas presenting genetically pure F. hepatica. More 
information was inferred from the three cox1 and three nad1 haplotypes of the faster evolving mtDNA. 
The detection of the haplotypes Fhcox1-42 and Fhnad1-12 in both cattle and horses indicate infection 
from same sources. Fasciolids from Uruguay molecularly prove to belong to widespread strains of F. 
hepatica, fitting within the intraspecific variability of this fasciolid species in Europe and Latin America. 

Studies funded by Project No. rlA5049 of the International Atomic Energy Agency (Animal Production and Health 
Section, Joint FAO/IAEA Division of Nuclear techniques in Food and Agriculture, Department of Nuclear Sciences and 
Applications, IAEA Headquaters Vienna, Austria), red de Investigación Cooperativa en Enfermedades tropicales rICEt No. 
rD16/0027/0023 (rEtICS, ISCIII, Madrid), PrOMEtEO Programme Project No. 2016/099 (generalitat Valenciana, Valencia, 
Spain), and global Water Pathogen Project gWPP (UNESCO Paris & Michigan State University, USA). 
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E2 - ANGIOSTRONGYLIASIS IN THE CANARY ISLANDS: MOLECULAR 
CHARACTERIZATION BY DNA HAPLOTYPING OF INTERMEDIATE HOSTS 
FROM TENERIFE 
Patricio Artigas1, Lucía Mateo1, Pilar Foronda2, Aarón Martín-Alonso2, Carlos Feliu3, Basilio 
Valladares2, Santiago Mas-Coma1, María Dolores Bargues1 
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1Unidad de Parasitología Sanitaria, Facultad de Farmacia, Universidad de Valencia, Av. Vicent Andrés Estellés s/n, 46100 Burjassot, 
Valencia, Spain. 2Instituto Universitario de Enfermedades tropicales y Salud Pública de Canarias, Universidad de la laguna, 
tenerife, Spain. 3laboratorio de Parasitología, Facultad de Farmacia, Universidad de Barcelona, Barcelona, Spain.

Angiostrongylus cantonensis, the causative agent of human angiostrongyliasis, has been found recently 
in its definitive rat host in Tenerife (Canary Islands, Spain), showing a widespread distribution over 
the north-east part of the island. The prevalence of A. cantonensis larvae were recently demonstrated 
by morphological features and a LAMP technique in terrestrial pulmonate molluscs from Tenerife. For 
molecular characterizacion of the molluscs, the complete sequences of ITS-2 and ITS-1 of the nuclear 
ribosomal DNA were obtained and used for species and haplotype identification. These markers have 
already shown their usefulness for the classification of the snail vector species and the comparative 
assessment of the intraspecific variability of their populations in many countries of the world. Sequences 
of both ribosomal markers allowed us to identify three species from the localities of La Laguna and Las 
Mercedes: the endemic semi-slug Plutonia lamarckii (28% of the samples tested), Theba pisana (44%) 
and Cantareus aspersus (= Helix aspersa; = Cornu aspersum) (28%). All samples identified as T. pisana 
showed identical sequences generating only one ITS-1 and ITS-2 haplotypes of 555 bp-long and 55.3% 
GC content, and 453 bp and 54.1% GC, respectively, showing 100% of homology with the ITS-1 of T. 
andalusica and with the ITS-2 of T. pisana recently introduced in Australia. Specimens of C. aspersus 
showed only one ITS-1 haplotype (536 bp and 54.2 GC%; 100% homology with H. aspersa from France) 
and one ITS-2 haplotype (451 bp and 52.1 GC%; 100% homology with H. aspersa from Canary Islands). 
For the endemic species P. lamarckii, both ITSs are described for first time, showing a high intraespecific 
variability, and providing four haplotypes for the ITS-1 of an average of 515.1 bp and 55.1% GC, and 
four for the ITS-2 (381.8 bp and 55.9% GC). These results represent the first molecular haplotyping of 
mollusc species involved in the transmission of angyostrongyliasis in Tenerife, thus providing genetic 
confirmation of the three most prevalent mollusc vector species in the outbreaks of A. cantonensis 
infection on the island. 

Studies funded by red de Investigación Cooperativa en Enfermedades tropicales rICEt No. rD16/0027/0023 (rEtICS, 
ISCIII, Madrid), and PrOMEtEO Programme Project No. 2016/099 (generalitat Valenciana, Valencia, Spain). 
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E3 - Nuevos datos para la taxonomía molecular de la fauna de 
flebotominos (Diptera: Psychodidae) de Canarias 
Irene Serafín Pérez1, Carolina Fernández Serafín1, Basilio Valladares Hernández1, Mariano 
Hernández Ferrer2, Cristina Pou Barreto1 

E-mail: ireneserafin1982@gmail.com

1Área de Parasitología del IUEtSPC, Universidad de la laguna, San Cristóbal de la laguna, España. 2Área de genética del 
IUEtSPC, Universidad de la laguna, San Cristóbal de la laguna, España. 

Los flebotomos son vectores de enfermedades como la Leishmaniosis y el TOSV. Su identificación 
morfológica depende del grupo, de la experiencia del observador y del correcto estado de los caracteres 
taxonómicos. Es por ello que la taxonomía molecular ha adquirido una importancia relevante, siendo 
genes como el COI y el 16S RNA ribosomal los normalmente utilizados para la identificación de especies 
animales. Sin embargo, si bien existen secuencias disponibles en el GenBank del COI para la fauna de 
flebotominos presente en Canarias, no ocurre lo mismo para el otro marcador (16S rRNA). El objetivo 
de este estudio es aportar nuevos datos a la caracterización molecular de las especies de flebotomos 
de Canarias utilizando ambos marcadores. Para ello se realizaron muestreos en ambientes rurales 
y próximos a animales en Tenerife, entre los años 2015 y 2016. Usando trampas de luz tipo CDC se 
capturaron flebotominos que fueron conservados a -80ºC hasta su procesamiento. Para la identificación 
morfológica se diseccionaron cabeza y genitalia de cada individuo y se siguieron las claves morfológicas 
habituales, mientras que el resto del cuerpo fue usado para la identificación molecular, empleando 
los marcadores, COI y 16S rRNA. En total se capturaron cinco flebotomos, dos de los cuales fueron 
clasificados morfológicamente como Sergentomyia minuta y los otros tres como Phlebotomus sergenti. 
Las secuencias obtenidas de las muestras de S. minuta revelaron una alta identidad con esta especie para 
ambos marcadores (> 98%). Las muestras restantes mostraron una identidad > 98% con las secuencias 
de COI de P. sergenti, sin embargo, para el 16S, al no existir secuencias de esta gen en la especie P. sergenti 
en la base de datos, su identidad fue < 98% con respecto al de otras especies. Así, además de aportar por 
primera vez la secuencia del 16S rRNA de P. sergenti, concluimos que la identificación morfológica de 
estos flebotominos de Canarias es confirmada a nivel molecular. Los resultados ponen de manifiesto la 
enorme utilidad de esta metodología para el estudio paralelo de patógenos de ARN como el TOSV en 
flebotominos, donde el manejo del vector para su identificación morfológica sería contraproducente.
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E4 - Detection ofAnisakis (Anisakidae) in fish-derived food matrices by 
real-time PCR 
Carla Godínez-González, Xavier Roca-Geronés, Isabel Montoliu, Roser Fisa.

E-mail: carla8610@gmail.com

laboratory of Parasitology, Department of Biology, Health and Environment: Faculty of Pharmacy and Food Sciences: 
University of Barcelona: Barcelona, Spain.

Anisakis larvae are common parasites of marine fish with a worldwide distribution. Due to the difficulties 
in the prevention of Anisakis contamination throughout the food supply chain, as no maritime area can 
be presumed free of Anisakis, the presence of larvae in fishery products is frequent. There is therefore 
an important need to develop simple and effective methods to ensure the quality and safety of fishery 
products. The aim of this study was to compare two qPCR techniques for detection and quantification 
of Anisakis DNA in fish by products, using a TaqMan specific probe and the fluorescent dye SYBR 
Green. L3 larvae of PRC-RFLP identified species A simplex (s.s.): A. pegreffi: and A. physeteris, and 
Hysterothylacium sp. and Pseudoterranova sp., isolated from blue whiting, horse mackerel and monkfish 
specimens: were used for the specificity assay. Analytical sensitivity and reproducibility were evaluated 
in a food matrix consisting of surimi spiked with larvae of A. simplex (s.l.) in different concentrations. 
Primers targeting the mitochondrial cytochrome c oxidase subunit II gene (COII) were selectec. Both 
assays proved to be specific for Anisakis species. The qPCR assays showed a linear behavior from 
1.36x104 to 1.36 ng of Anisakas DNA per gram of food matrix, with an efficiency of 96.6% and 100.5% 
with SYBR Green and TaqMan respectively. Low coefficients of variation were detected at any Anisakis 
DNA concentration, indicating high reproducibility for both methods. The robustness and accuracy are 
similar in both techniques, indicating their suitability for Anisakis detection and quantification in fresh 
and highly processed fish by-products. However, the optimized SYBR Green qPCR as not requiring the 
fluorescent-labeled target-specific probe, results a more cost-effective tool for routine quality control in 
the food industry.
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E5 - Morphological-molecular characterization and phylogenetic 
relationships of a new Trichuris species (Nematoda: Trichuridae) parasitic 
on Hydrochoerus hydrochaeris (Caviidaeae: Hydrochoerinae) from 
Corrientes province (Argentina) 
Rocío Callejón Fernández1, María del Rosario Robles2, Ayelen Eberhardt3, Lucas Monje3, Pablo 
Martín Beldomenico3 and Cristina Cutillas Barrios1

1Department of Microbiology and Parasitology, Faculty of Pharmacy, University of Seville, Spain. 2Centro de Estudios 
Parasitológicos y de Vectores (CEPAVE), CCt- CONICEt- la Plata /Universidad Nacional de la Plata, Bv. 120 e/ 61 y 64, 
la Plata (1900), Buenos Aires, Argentina. 3Instituto de Ciencias Veterinarias del litoral Argentina (ICIVEt), CONICEt-UNl, 
Esperanza, Santa Fe, Argentina.

Up to the date, 27 species of Trichuris of 11 families of North American and South American rodents 
have been described. Only 1 Trichuris species in each one of the families Caviidae, Dasyproctidae, 
Echimyidae, Geomyidae, Muridae, Myocastoridae and Octodontidae have been registered; while 2 have 
been described in Sciuridae, 4 in Heteromyidae and Ctenomyidae, and 10 in Cricetidae. This genus 
presents few morphological diagnostic characters, being difficult the determination at specific level. 
Recent studies demonstrate that the genetic marker (ITS2, cox1, cob) support the delimitation of the 
species. The capybara (Hydrochoerus hydrochaeris) is the living rodent of major size of the world, and 
he presents distribution in the American continent. The species of Trichuris registered in this host is of 
doubtful identification, or attributed to Trichuris myocastoris. In this study, a new species of Trichuris of 
H. hydrochaeris from Corrientes province is described based on morphologic and molecular characters. 
Also, it is compared with the species T. myocastoris described on the coypu (Myocastor coypus). The 
morphologic studies showed significant differences with 27 known species of Trichuris from American 
rodents, including to T. myocastoris (e.g. proportions between spicule, anterior and posterior cloacal 
tube, and length of the body). Also, the molecular analyses based on nuclear markers (ITS1 and ITS2), 
showed specimens of Trichuris of the capybara separated from other Trichuris species. It is interesting to 
notice that the species T. myocastoris appeared as a sister group of Trichuris n. sp. from H. hydochaeris 
and both species are separated of Trichuris carleri, Trichuris mastomysi, Trichuris arvicolae and Trichuris 
muris with robust support. In this study, is recorded a new Trichuris species, being the ninth present 
species in rodents of the Argentina, and the second one registered for Caviidae.
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E6 - Molecular and morphological differentiation of Pulex irritans 
(Siphonaptera: Pulicidae) collected from Spain and Argentina. Distinct 
subspecies or genotypic plasticity?
Antonio Zurita1, Manuel de Rojas1, Rocío Callejón1, Mara Urdapilleta2, Marcela Lareschi3 & 
Cristina Cutillas1 
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Objetive 

The aim of this work was to carry out a comparative morphological and molecular study of P. irritans 
isolated from two different geographical regions: Seville (Spain) and Santa Cruz (Argentina) by 
sequencing different nuclear and mitochondrial molecular markers and considering morphological 
characteristics cited by previous authors. 

Results 

Fifty-five fleas were collected from an abandoned horse stable from Seville (southwestern of Spain) 
and twenty-five fleas were isolated from Andean foxes (Lycalopex culpaeus) from Santa Cruz (South of 
Argentina). 

All specimens isolated in this work showed specific morphological characteristics of P. irritans. 
Furthermore, we did not find significant morphological differences between both geographical origins. 
The Internal Transcribed Spacers 1 and 2 (ITS1 and ITS2), partial 18S rRNA gene, partial cytochrome 
c-oxidase 1 (cox1) and cytochrome b (cytb) mtDNA gene sequences were determined to clarify the 
taxonomic status of these taxa and to assess intra-specific and intra-population similarity. According 
to ITS´s analyses, ITS2 sequences of both geographical origins were identical in length and markedly 
shorter than ITS1 sequences. However, ITS1 sequences showed differences in length according to 
geographical origins. Percentages of intra-specific similarity showed different values according to the 
molecular marked used. Thus, based on 18S and ITS2 sequences analyses we observed higher values 
of similarity between both geographical origins (100 % and 99.1 %, respectively), than those obtained 
when we analysed ITS1, cox1 and cytb sequences (94.6 %, 92 % and 91.8 %, respectively). On the other 
hand based on cox1 and cytb sequences, restriction mapping identified endonucleases delineating the 
two different geographical areas (Spain and Argentina). Furthermore, based on phylogenetic ITS1, 
ITS2, cox1, cytb and concatenated trees we observed individuals classified as P. irritans clustered clearly 
separated according to different geographical origins (Spain and Argentina). 

Conclusions 

On the basis on phylogenetic and molecular comparative study of two nuclear markers (ITS1 and ITS2), 
two mitochondrial markers (cox1 and cytb) and concatenated sequences we reported the existence of 
two geographical genetic lineages in P. irritans which could correspond with two different subspecies. 
Furthermore, both genetic lineages could be easily discriminated by PCR-linked random-fragment-
length polymorphism (RFLP).
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E7 - A new species of Trichuris (Nematoda: Trichuridae) from Papio 
ursinus. A Morphological, biometrical and molecular comparison of 
Trichuris related species
Rocío Callejón Fernández1, Alí Halajian2, Antonio Zurita Carrasco1 and Cristina Cutillas Barrios1 
1Department of Microbiology and Parasitology. Faculty of Pharmacy. University of Seville. Profesor garcía gonzález 2, 
41012 Seville, Spain. 2Department of Biodiversity (Zoology). University of limpopo. turfloop Campus, Private Bag X1106, 
Sovenga, Polokwane, 0727 South Africa.

Whipworms (Trichuris spp.) constitute a globally distributed genus of parasitic helminthes that infect 
a diversity of mammalian hosts. Trichuris trichiura is a soil-transmitted helminth causing a parasitism 
known as “trichuriasis” which affects 600 millions of people worldwide. Traditionally, based on host 
origin and morphological features, Trichuris species are considered to infect a particular host species 
or a group of related. Thus, Trichuris of pig has regarded as Trichuris suis and Trichuris of non-human 
primates (NHP) and humans have been regarded as Trichuris trichiura. However, currently it is assumed 
that taxonomy and population structure of Trichuris populations from human and NHP is complex due 
to that different authors have suggested that Trichuris spp. of these host species represent several species 
that differ in host specificity. During last years, our studies focused on i) exploring nucleotide variation in 
ribosomal DNA and mitochondrial DNA within and among Trichuris populations from different primates 
ii) undertaking detailed morphological and biometrical studies to accurately identify and distinguish 
closely-related Trichuris species from different primate hosts. Thus, previous studies have proposed a 
new species, Trichuris colobae from black-and-white colobus (Colobus guereza kikuyensis) from Spain 
based on different parameters that discriminated significantly T. suis and T. trichiura of T. colobae. In 
the present study, we have carried out a morphological, biometrical and molecular characterization of 
Trichuris populations from Chacma baboons (Papio ursinus) from South Africa and were compared with 
whipworms from NHP, pigs and humans. Morphological and morphometric study showed that T. ursinus 
n. sp. differed significantly T. trichiura and T. colobae. Furthermore, T. ursinus n. sp. shows features close 
to T. suis, T. Furthermore, phylogenetic analysis based on three markers (cox1, cob, ITS2) revealed a sister 
relationships between T. colobae and T. ursinus n. sp. appearing as a different genetic lineage related to T. 
suis and separated from the rest of Trichuris spp. Therefore, we suggest a new species of Trichuris from 
P. ursinus (Trichuris ursinus n. sp.). Further studies should carry out molecular approaches to accurately 
identify and distinguish closely-related Trichuris species from different primate hosts.
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E8 - CLONACIÓN Y SOBREEXPRESIÓN DE LAS PHB 1 Y 2 EN 
TRYPANOSOMA CRUZI 
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Las prohibitinas (PHBs) forman parte de una super familia llamada SPFH (Stomatins, Prohibitins, 
Flotillins, HflK/C). La familia de las PHBs está comprendida por proteínas de membranas evolutivamente 
conservadas que se expresan tanto eucariotas unicelulares como en hongos, plantas, animales y humanos. 
Se las encuentra formando un complejo mitocondrial que es comprendido por dos subunidades altamente 
homólogas la PHB1 y PHB2. 

Dentro de los tripanosomátidos, se ha descrito a la PHB1 en Leishmania donovani y en Trypanosoma 
brucei. En este primer parásito se la encontró en bolsillo flagelar y el polo aflagelar y se ha determinado 
que esta proteína ayuda a la interacción parásito-hospedador. En T. brucei se ha localizado a la PHB1 
en la mitocondria formando un complejo de aproximadamente 1.5 MDa. Se ha propuesto que la PHB 
podría tener un rol en la estabilización de la síntesis de novo de proteínas mitocondriales. 

Hasta el momento no hay estudios realizados en T. cruzi, el objetivo de este trabajo es sobreexpresar la 
PHB1 y PHB2 en el vector pTREX-TAPtag-GW en las cepas DM28c y CL Brener de T. cruzi. 

Partiendo de extractos de proteínas totales de epimastigotas, amastigotas y tripomastigotas, a través de 
un Western-blot se comprobó la presencia de las proteínas de estudio en estos estadios. Se clonó los genes 
de estudio partiendo de cDNA de epimastigotes de la cepa PAN4 (DTU I) en el vector pTREX-TAPtag-
GW, se transfectó y sobreexpresó la PHB1 y 2 en T. cruzi. 
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E9 - Regulation of gene and protein expression of critical factors in the 
etiology of colon cancer by the Microsporidia infection
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Alcorcón, Madrid. 

Colon cancer is one of the most prevalent cancers in most countries and presents a health problem 
worldwide, with an incidence over one million new cases annually. 

In addition, the International Agency for Research on Cancer (IARC) has identified that certain 
infectious agents are capable of inducing cancer in humans. Currently cancers that are associated with 
infections are increasing at an alarming rate. The number of cancer cases attributable to infection in 2002 
was 2 million cases (18% of the global burden of cancer). 

Based on this background our research is trying to demonstrate the correlation between colorectal 
cancer and infection by microsporidia. These parasites are currently considered organisms classified 
within the fungi. These pathogens are obligate intracellular parasites that cause opportunistic infections 
in immunocompromised patients. 

In previous research of our group, it was determined that Microsporidia modulates certain immune 
responses by regulating the apoptosis pathway and induction of the cell cycle, inhibiting the activation 
of apoptotic proteins such as caspase-3, and the transcription of p53 that is a key protein in the process 
of malignancy of epithelial cells in the intestine, hence the interest to analyze the possible association of 
colon cancer and microsporidia. 

Furthermore, in other studies within our research group, a relationship between this parasite and the 
pathogenesis of Crohn’s disease was shown. This circumstance is very important and relevant in the 
etiology of colon cancer due to the fact that individuals with Crohn’s disease are at risk of developing 
colon cancer. 

The objective of this research was to study the microsporidia capacity to regulate molecular factors 
implicated in the tumor development. 

So, we have studied the possible regulation of proteins involved in the regulation of apoptosis and cell 
cycle control, critical factors related to the development of colon cancer (APC, PTEN, TGF-Beta) by 
Flow Citometry. and the expression of certain oncogenes (RAS, KRAS PI3k) by retrotranscription-PCR, 
in the presence or absence of microsporidia infection in “in vitro” cellular models. 

The results obtained showed a clear correlation between the increase of the expression of the oncogenes 
with the hours of microsporia infection, as well as an induction of the proteins responsible for cell cycle 
modulation and apoptosis. 

These studies will enrich the knowledge of the etiologic causes of colon cancer and the possible 
involvement of microsporidia infection in this pathology.
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E10 - Extracellular vesicles of Trypanosoma cruzi affect the infection 
rates of cells and induce cell permeabilization 
Retana-Moreira, Lissette1,2,3; Prescilla-Ledezma, Alexa1,4; Osuna, Antonio1 
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Universidad de Costa rica. 3Centro de Investigación en Enfermedades tropicales, Universidad de Costa rica. 
4Departamento de Microbiología Humana, Facultad de Medicina, Universidad de Panamá 

Trypanosoma cruzi (T. cruzi) is a flagellate protozoan parasite, the causative agent of Chagas disease. 
Approximately 11 milllion people are infected with this parasite and about 100 million are at risk (1). It 
has been demonstrated that this parasite shed extracellular vesicles (EVs). EVs participate in different 
aspects of the host-parasite interaction: they are linked with susceptibility to infection of mammalian 
cells, life cycle regulation, small RNA pathways and immune response and evasion, among others. Up to 
date, the exact mecanisms of action of the EVs are not totally understood. Here, we prove that EVs of T. 
cruzi trypomastigotes affect the infection rates of cells and hypothesize that EVs are able to induce cell 
permeabilization. 

Objectives: to demonstrate that previous incubation of cells with EVs of Trypanosoma cruzi trypomastigotes 
increase the infection rates of cells and to evaluate a possible role of EVs in permeabilization of VERO cells. 

Results: cells incubated with EVs of T. cruzi before the infection with the parasite showed higher infection 
rates than cells only infected with the parasites. The amount of infected cells were doubled when cells 
were previously incubated with EVs. Regarding permeabilization assays, after the incubation of cells 
with EVs and the subsequent incubation with α-sarcin, the percentage of cell mortality was almost 80% 
when staining with trypan blue. To confirm our results, we employed the alamar blue cell viability assay 
as an alternative method and we obtained a decrease in reduction of alamar blue of almost 54% in cells 
previously incubated with EVs. This decrease in the percentage of reduction indicates a decrease in cell 
viability. 

Conclusions: EVs of T. cruzi trypomastigotes are involved in the infection process of the parasite and 
induce permeabilization of VERO cells. 

1. Coura Jr, Vinas PA. Chagas disease: a new worldwide challenge. Nature. 2010; 465: S6-S7. 
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E11 - MOLECULAR ANALYSIS SUPPORTS AN HYBRIDIZATION ZONE FOR 
MEMBERS OF TRIATOMA BRASILIENSIS COMPLEX IN PERNAMBUCO 
STATE, BRAZIL 
María Dolores Bargues1, Lucía Mateo1, Vivian Chagas1, Jane Costa2, Carlos E. Almeida3, 
Santiago Mas-Coma1 
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Burjassot, Valencia, Spain. 2laboratório de Biodiversidade Entomológica, Instituto Oswaldo Cruz, rio de Janeiro, rJ, Brazil. 
3Departamento de Ciências Biológicas, Faculdade de Ciências Farmacêuticas (UNESP), Araraquara, SP, Brazil; PPgEMA, 
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Given the importance of members of the Triatoma brasiliensis complex in the occurrence of Chagas 
disease, ribosomal DNA (rDNA) characterization and verification of phenotypic plasticity are important 
aspects for the precise identification of the vector species, furnishing support for more accurate measures 
in disease control. The “Triatoma brasiliensis species complex” was defined as a monophyletic group 
comprising the following species: T. brasiliensis, T. juazeirensis, T. melanica, and T. sherlocki, plus T. 
lenti and T. petrocchiae, based on both, molecular and morphometric approaches. All experimental 
crossings combinations among species of this complex produced viable hybrids, whereas T. petrocchiae 
and T. brasiliensis s.l. failed under laboratory conditions. Intermediate forms between members of 
T. brasiliensis species complex and T. petrocchiae were never found in nature, which reinforces the 
laboratory evidence of reproductive incompatibility. In contrast, the existence of intermediate chromatic 
phenotypes between T. brasiliensis and T. juazeirensis were investigated, including morphology and its 
relationships with genetic variation, using ribosomal gene analysis based on the complete ITS-1, 5.8S and 
ITS-2 rDNA region. Triatoma brasiliensis macromelasoma occurs in Pernambuco state, Brazil, which 
is situated between the distribution areas of T. b. brasiliensis (north) and T. juazeirensis (south). The 
subspecies T. b. macromelasoma displays greater variations in its chromatic phenotype than either T. b. 
brasiliensis or T. juazeirensis, and patterns reminiscent of one or the other. Sequence analysis generated 
16 combined haplotypes, with a 2.23% genetic variability among members of the complex. Phylogenetic 
and network analyses show the existence of three discrete lineages: (i) a big group with a high diversity 
of haplotypes, including T. b. brasiliensis and T. b. macromelanosoma, suggesting a gene flow or a close 
relationship between them; (ii) a second group including haplotypes of T. melanica and T. sherlocki; 
and (iii) one small group including only haplotypes of T. juazeirensis. The high degree of chromatic 
variations, along with the correlations of genetic and phenetic distances, supported the idea of a natural 
hybridization zone of T. b. macromelasoma placed in the semi-arid areas in Pernambuco state. 

Studies funded by red de Investigación Cooperativa en Enfermedades tropicales rICEt No. rD16/0027/0023 (rEtICS, 
ISCIII, Madrid), and PrOMEtEO Programme Project No. 2016/099 (generalitat Valenciana, Valencia, Spain).
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E12 - Proteomic characterization of an exosome enriched EV fraction 
isolated from fertile sheep hydatid fluid 
Carlos Sánchez-Ovejero1, Raúl Manzano-Román1, Belgees Boufana2, Federica Fratini3, Adriano 
Casulli2, Mar Siles-Lucas1 
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Salamanca, Spain. 2Istituto Superiore di Sanità, Viale regina Elena 299, 00161 rome, Italy; WHO Collaborating Centre for 
the Epidemiology, Detection and Control of Cystic and Alveolar Echinococcosis (in Animals and Humans), Italy. 3Istituto 
Superiore di Sanità, Viale regina Elena 299, 00161 rome, Italy. 

Aims. Cystic echinococcosis (CE) is a chronic and complex zoonotic disease. Information on the 
mechanisms involved in parasite establishment, growth and persistence remain limited. Understanding 
parasite biology is necessary in order to elucidate and interfere with the mechanisms used by the 
parasite to progress to the chronic stage of the disease. These mechanisms are thought to be modulated 
by extracellular vesicle (EV) crosstalk. EVs including exosomes and microvesicles are known to carry 
developmental signaling proteins, which coordinate growth and establishment of several parasites. 

Material and methods. Fertile hydatid cyst fluid (HF) was aseptically obtained from a Spanish 
slaughterhouse. Protoscoleces-free fluid was used for extracellular vesicle isolation, exosome purification 
and characterization by Nano Sight and crio-electron microscopy. Subsequently, a proteomic analysis 
of the resolved proteins in SDS-PAGE gels was performed. Protein sequences identified were compared 
with published E. granulosus protein sequences derived from different proteomic studies. Specific 
proteins −antigen B2 and TSPAN14- in the exosomal fraction were further assayed by immunoblot and 
transmission electron microscopy 

Results. The MS/MS proteomic analysis revealed that proteins of parasite and host origin were present 
in the preparation. Most of the Ovis aries identified proteins have been previously reported in exosomes 
derived from other organisms. The immunolocalization of a specific host TSPAN14 was found associated 
with exosomes isolated from hydatid fluid. 

Among the most abundant parasite-derived proteins were some highly relevant diagnostic antigens. 
Molecules commonly found in exosomes from other organisms were identified among the most abundant 
proteins. The majority of proteins common to other parasites were those related to exosome biogenesis 
and release. The comparison of our identified proteins with available E. granulosus proteomes revealed 
that both the germinal layer and the protoscoleces contributed to the exosome-like population. 

Conclusions. We have shown that fertile hydatid cysts produce and contain exosomes and have (i) 
isolated an exosome enriched EV fraction and (ii) developed a proteomic analysis in order to identify 
potential parasite-derived proteins. The identified parasite exosomes carry virulence factors associated 
with cyst survival, including highly immunogenic and tolerogenic antigens and peptidases. Parasite 
exosomes could incorporate host proteins present inside the cyst during their formation. 

Acknowledgements. the research that led to these results has received funding from the FP7 (HErAClES) g.a. 602051.
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E13 - Role of IL-7 expression in murine model infected with 
Cryptosporidium parvum
Fernando Redondo, Fernando Izquierdo, Soledad Fenoy, Carmen del Águila, Carolina Hurtado 
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The mucosa-associated lymphoid tissue (MALT), specifically the intestinal one, is becoming more 
relevant and it is implicated on intestinal inflammatory diseases, whether they are autoimmune or 
infectious diseases. Some of the components involved in this mucosa-associated immune response 
are: a) T lymphocytes γδ, that appear mainly in epithelia and represents 70% of mucosa intraepithelial 
lymphocytes (IELs); and b) IL-7, produced mainly by bone marrow stroma cells and non-hematopoietic 
epithelial cells (including the epithelial cells of the intestinal mucosa). Furthermore, IL-7 appears to play 
a very important role in various stages of lymphocyte development. 

In previous studies, it was observed that protozoal intestinal infections such as microsporidia have a 
clear relationship with the expression of this cytokine. Following the same line of research, we intended 
to analyze the expression of IL-7 in the infection caused by another opportunistic parasite of the small 
intestine, the protozoan Cryptosporidium parvum. Severe diarrheal episodes in immunocompromised 
patients are the main clinical feature of this infection. 

Therefore, a pilot retrospective study was performed in tissue and serum samples from a murine model 
infected with this parasite. six tissues of the gastrointestinal tract (duodenum, jejunum, ileum, cecum, 
colon and rectum) were selected from 6 SCID mice and the presence of this infection was confirmed 
using a specific PCR for Cryptosporidium sp. Afterwards, IL-7 expression was determined by RT-PCR in 
these intestinal tissue and in sera was measured by ELISA. 

The results obtained showed a lower gene expression of IL-7 in the tissue samples extracted from the 
small intestine. The serum concentration of this cytokine suggested only a slight serological stimulation 
of the production of IL-7 after infection with this pathogen. 

Although more studies are needed, these results suggest that infection with Cryptosporidium sp. could 
produce an inhibition of the expression of IL-7, resulting in low activation of IELs, which could lead to an 
evasion of the immune response and allow the colonization of the intestine by this opportunistic parasite.
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E14 - Uso del gen citocromo c oxidasa I (COI), código de barras del ADN, 
para la validación de la identificación morfológica de los mosquitos de las 
Islas Canarias 
Carolina Fernández Serafín1, Irene Serafín Pérez1, Javier Lucientes Curdi2, Basilio Valladares 
Hernández1, Mariano Hernández Ferrer3, Cristina Pou Barreto1 
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1Área de Parasitología del IUEtSPC, Universidad de la laguna, San Cristóbal de la laguna, España. 2Departamento de 
Patología Animal, Universidad de Zaragoza, Zaragoza, España. 3Área de genética del IUEtSPC, Universidad de la laguna, 
San Cristóbal de la laguna, España.

En Canarias, desde 2010 se trabaja en la vigilancia de mosquitos vectores de enfermedades emergentes 
y/o reemergentes. Hasta ese momento no existía una clave taxonómica que permitiera identificar a 
mosquitos residentes e invasores. En la actualidad, la identificación a nivel molecular es una herramienta 
alternativa para la identificación de especies. En este sentido, la secuencia del extremo 5’ del COI es 
la mayoritariamente utilizada para la identificación de especies animales. El objetivo de este trabajo 
fue desarrollar una clave para la identificación morfológica de los culícidos de las Islas Canarias y su 
validación molecular. La clave se elaboró en base a la de Melero-Alcíbar & Pou-Barreto (2010). Para su 
validación se utilizaron mosquitos adultos que fueron capturados mediante trampas de luz tipo CDC y 
otros cedidos. Tras su identificación morfológica se extrajo el ADN para la amplificación y secuenciación 
del COI. Las ocho especies capturadas fueron identificadas morfológicamente como especies residentes. 
De las seis cedidas tres eran residentes, una dudosa y dos invasoras. El análisis de las secuencias obtenidas 
validó el 86% de las muestras identificadas morfológicamente con una identidad superior al 98%. Los 
taxones restantes mostraron una identidad del 93% con especies de mosquitos diferentes a su clasificación 
taxonómica ya que las secuencias de estos no estaban disponibles en las bases de datos. Así, en este 
trabajo se aportan por primera vez las secuencias de la región 5’ del gen COI de los mosquitos, Culex 
arbieeni y Anopheles cinereus hispaniola. Los resultados obtenidos muestran que la clave desarrollada 
es adecuada para los estudios de vigilancia de culícidos en Canarias, así como de sus patógenos. En 
la vigilancia, en aquellos casos en los que la morfología no sea capaz de llegar a identificar a nivel de 
especie se empleará como método alternativo la identificación molecular mediante la secuenciación del 
COI. Nuestro estudio emplea por primera vez el código de barras del ADN (Barcode) para identificar las 
especies de mosquitos de Canarias. 

trabajo cofinanciado por la ACIISI de la Consejería de Economía, Industria, Comercio y Conocimiento y por el FSE Programa 
Operativo Integrado de Canarias 2014-2020, Eje 3 tema Prioritario 74 (85%), y por el MSSSI y el gOBCAN.
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E15 - The C-terminal region of Trypanosoma cruzi MASPs is antigenic and 
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Medicina, Universidad de Chile, Santiago, Chile. 

Background: Trypanosoma cruzi is the etiological agent of Chagas disease, a neglected and emerging 
tropical disease, endemic to South America and present in non-endemic regions due to human migration. 
The MASP multigene family is specific to T. cruzi, accounting for 6% of the parasite’s genome and plays 
a key role in immune evasion. A common feature of MASPs is the presence of two conserved regions: an 
N-terminal region codifying for signal peptide and a C-terminal (C-term) region, which potentially acts 
as GPI-addition signal peptide. Our aim was the analysis of the presence of an immune response against 
the MASP C-term region. 

Results: We found that this region is highly conserved, released via exovesicles (EVs) and has an associated 
immune response as revealed by epitope affinity mapping, IFA and inhibition of the complement lysis 
assays. We also demonstrate the presence of a fast IgM response in Balb/c mice infected with T. cruzi. 

Conclusions: Our results reveal the presence of non-canonical secreted peptides in EVs, which can 
subsequently be exposed to the immune system with a potential role in evading immune system targets 
in the parasite.
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F1 - In vitro evaluation of phthalazinone derivatives against Trypanosoma 
cruzi 
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Chagas disease (CD), described in 1909 by Carlos Chagas and caused by the protozoan Trypanosoma 
cruzi, is one of the eighteen pathologies known as Neglected Tropical Diseases (NTD’s) and, like most 
of them, has some critical therapeutic issues. Benznidazole (Bz) and Nifurtimox present important 
limitations, such as efficacy only for acute and early chronic phases, side effects and occurrence of resistant 
parasite strains. International and multidisciplinary partnerships have proven their essential role in the 
search for new therapeutic approaches against NTD’s. In this context, the PDE4NPD consortium is a 
drug discovery platform that targets parasite phosphodiesterases (PDEs) aiming to develop selective 
inhibitors for treatment of CD, human African trypanosomiasis, leishmaniasis and schistosomiasis. The 
aim of this study was to evaluate the biological activity of twelve phthalazinones, a compound class 
known to inhibit different PDE isoforms, against T. cruzi, using a well-established flow chart, starting 
with an automated system using intracellular amastigotes of the β-galactosidase-transfected Tulahuen 
strain (DTU VI) inside L929 cell line cultures. Although only a low-to-moderate selectivity was detected 
(SI = 2.1 – >39) compared to Bz (SI = 51) in this model, three of them were at least as active as the 
reference drug (EC50 = 12.9 ± 1.9 μM) against bloodstream trypomastigotes from Y strain (DTU II): 
NPD-001, NPD-040 and NPD-048, with EC50 values ranging 6.25 – 12.1 μM. However, NPD-001 
revealed high cardiotoxicity after (SI = 2.5) after 24 h of treatment while NPD-040 and NPD-048 did 
not show any toxic effects up to 200 μM, leading to SI of >8.3 and >32, respectively. Next for target 
validation studies (cAMP measurements), as purified drug-treated parasites are needed for excluding 
potential contamination with mammalian host cell sources, free amastigotes (Y strain) collected from 
the supernatant of cardiac cell cultures were further screened with most potent inhibitors. The findings 
showed EC50 values ranging of 4.8 – 25.5 μM, being more active than Bz (EC50 = 35.6 ± 11.4 μM). These 
results are an important indicative that optimization of PDE inhibitors is a promising objective in the 
search of new therapies for CD. 

the PDE4NPD project is supported by the European Union 7th Framework Program (FP7/2007-2013) under grant 
agreement n° 602666.
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F2 - In vitro activity of new 1H-Phenalen-1-one derivatives against 
Leishmania amazonensis and an approach of its mechanisms of cell 
death
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2020, tunisia.

BACKGROUND & OBJECTIVE: The current available leishmanicidal treatments include pentavalent 
antimonials, amphotericin B, miltefosine, paramomicine and pentamidine. These drugs are normally 
highly toxic to the patient even at low doses. Nevertheless, the appearance of resistant strains to these 
active compounds is raising as a main problem in the current therapeutic measures against these parasites. 
With no immediate prospect of vaccines, there is a great need to develop new leishmanicidal agents with 
an acceptable efficacy and safety profile. 1H-Phenalen-1-one (PH) containning compounds have been 
isolated from plants and fungi, where they play a crucial role in the defense mechanism of plants. Natural 
as well as substituted PHs exhibit a diverse range of biological activities against fungi (Fusarium oxysporum, 
Mycosphaerella fijiensis), protozoan parasites (Leishmania donovani, L. amazonensis, L. infantum, 
Plasmodium falciparum) or human cancer cells. New substituted PHs have been tested in this study. 

METHODS: The sensitivity and activity of the PH was tested in vitro against the promastigote and the 
intramacrophage amastigote stage of L. amazonensis using a colorimetric assay based on alamarBlue® 
reagent. For the evaluation of drug-induced cytotoxicity effects in murine macrophages was used also 
alamarBlue®. Assays to measure the mitochondrial membrane potential using JC-1, among others, were 
performed in order to determine the type of induced cell death. 

RESULTS & CONCLUSIONS: In conclusion, substituted PHs were active against the Leishmania tested 
in this study, and some of them could induce an apoptosis-like process on Leishmania amazonensis, 
avoiding an unnecessary immune response, and considering PHs as good compounds for further studies. 

Acknowledgments: this work was supported by the rICEt grants (project rD12/0018/0012 of the programme of redes 
temáticas de Investigación Cooperativa, FIS), Spanish Ministry of Health, Madrid, Spain; and Project BIO24 “Principios 
activos inductores de apoptosis en la quimioterapia de tripanosomosis y leishmaniosis” (project 2016_25) from Obra 
Social la Caixa-Fundación CajaCanarias. OC was funded by a grant from University of la laguna “Ayudas para estancias 
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F3 - In vitro trypanocidal activity of seaweeds extracts
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Trypanosomiasis is widespread parasitic diseases responsible for considerable mortality and morbidity, 
affecting millions of people every year. Chagas disease is a neglected illness that affect about 15 million 
people and it’s caused by the flagellated protozoan Trypanosoma cruzi which is a kinetoplastid protozoan 
that infects vertebrates and invertebrates hosts during defined stages in its life cycle. Due to the prevalence 
of this neglected tropical disease and the population involved, there is an urgent need to develop new, 
more effective, and less-toxic compounds against this parasite.

Marine organisms and in particular seaweeds produce a wide variety of secondary metabolites with a 
large panel of biological properties: Furthermore, isolated compounds, extracts and fractioned extracts 
have been reported to yield important biological activities, including anti-inflammatory, leishmanicidal, 
decrease in triacylglyceride levels, antioxidant, anticancer and microbicidal properties, as well as for 
their trypanocidal activity.

In the present study, we assessed the in vitro antitrypanosomal activity of different organic extracts of 
various species harvested from 3 different geographical points of tabarka’s coast (Tunisia). In total, 14 
different species belonging to the 3 phyla was identified. For each sample a successive extraction was 
held using 3 solvents (hexane, ethyl acetate and methanol). The in vitro activity was evaluated using the 
Alamar Blue method against Trypanosoma cruzi.

Among the different seaweeds tested one species exhibited the most interesting in vitro trypanocidal 
activity with an IC50 between 24 and 10.4µg/ml for the three organic crude extracts. Hexanic extract 
showed the lowest value of IC50. Statistically, brown alga and red alga are the most active against 
Trypanosoma cruzi. Moreover, total phenolic compounds, flavonols and flavonoids quantification 
were carried on algal extracts, in addition to antioxidant capacity (DPPH and ABTS) and fer reducing 
power. The obtained results showed no correlations between antioxidant properties and trypanocidal 
activity of extracts.

For the active species, hexanic extract was the most active which suppose that the active compound 
responsible of the trypanocidal activity has a low polarity. Bioguided purifications of the most active 
extracts are under progress to identify bioactive compounds.

Acknowledgments: this work was supported by the rICEt grants (project rD12/0018/0012 of the programme of 
redes temáticas de Investigación Cooperativa, FIS), Spanish Ministry of Health, Madrid, Spain; and Project BIO24 
“Principios activos inductores de apoptosis en la quimioterapia de tripanosomosis y leishmaniosis” (project 2016_25) 
from Obra Social la Caixa-Fundación CajaCanarias. OC was funded by a grant from University of la laguna “Ayudas 
para estancias de estudiantes de posgrado e investigadores y/o docentes 2016 y 2017”. JlM was funded by Proyectos 
puente al Plan Estatal de I+D+I. Plan Propio 2017 Universidad de la laguna. IS and AlA were funded by the Agustín de 
Betancourt Programme.



XX Congreso de la Sociedad Española de Parasitología
XV Meeting del European Veterinary Parasitology College

COMUNICACIONES · PArASItOlOgíA HUMANA · tErAPÉUtICA
132
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BACKGROUND and OBJECTIVE: Free Living Amoebae (FLA) are opportunistic parasites widely 
distributed in the environment. Some groups of FLA have been described as pathogens in humans and 
other animals: Acanthamoeba spp., Naegleria fowleri or Balamuthia mandrillaris. Acanthamoeba spp. 
is the causal agent of Granulomatous Amoeba Encephalitis (GAE) and Acanthamoeba keratitis (AK). 
Currently, there are no effective treatments against these protozoa which evidences the need of searching 
for new molecules that can be used as potential treatments. The phenalenones (PH) have been isolated 
from plants and fungi, where they play a crucial role in the defence mechanism of plants. Natural as well 
as substituted PHs exhibit a diverse range of biological activities against fungi (Fusarium oxysporum, 
Mycosphaerella fijiensis), protozoan parasites (Leishmania donovani, L. amazonensis, L. infantum, 
Plasmodium falciparum) or human cancer cells. On the other hand, based on the study of structurally 
simplified analogues of 1H-fenalen-1-one bioactive derivate 9-(4-metoxifenil)-1H-fenalen-1-ona, in the 
Antonio González Bioorganic University Institute (ULL), another series of quinolinone (Q) derivatives 
were synthetized. 

METHODS: In this study, we tested the in vitro biological activity of some groups of PHs and Qs 
derivatives against Acanthamoeba castellani Neff. In order to evaluate this activity, as well as to check 
their cytotoxicity in murine macrophages (J774.A1 strain), the assay based on Alamar Blue® reagent was 
used. Moreover, to analyse which type of cell death induces the analysed molecules, assays to measure the 
mitochondrial membrane potential (JC-1 Kit, Cayman Chemical) or the ATP level (Cell Titer-Glo Kit, 
Promega) after treatment have been performed among others. 

RESULTS and CONCLUSIONS: Some of these compounds showed a significant dose-dependent 
inhibition effect on the proliferation of the Acanthamoeba trophozoites, with IC50 values lower than 
the CC50, getting a significant Selectivity Index (SI). In addition, some cellular metabolic events were 
affected after the treatments. To conclude, PHs and Qs induce an apoptosis-like process on Acanthamoeba 
at very low doses, avoiding an unnecessary immune response, and considering these chemical groups as 
potential novel therapeutic agents for further studies. 
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Despite significant public health impact, there is no specific antiprotozoal therapy for prevention and 
treatment of Acanthamoeba infection. There is a need for new and efficient anti-Acanthamoeba drugs 
that are less toxic and can reduce treatment duration and frequency of administration. In this context 
a new, rapid and sensitive assay is required for high-throughput activity testing and screening of new 
therapeutic compounds. A colorimetric assay based on sulforhodamine B (SRB) staining has been 
developed for anti-Acanthamoeba drug susceptibility testing and adapted to a 96-well microtiter plate 
format. Under these conditions chlorhexidine was tested to validate the assay using two clinical strains 
of A. castellanii (Neff strain, T4 genotype [IC50 4.68±0.6μM] and T3 genotype [IC50 5.69±0.9μM]). 
These results were in good agreement with those obtained by the conventional Alamar Blue assay, OCR 
cytotoxicity assay and manual cell counting method. Our new assay offers an inexpensive and reliable 
method, which complements current assays by enhancing high-throughput anti-Acanthamoeba drug 
screening capabilities.

Cathelicidins are inactive propeptides in the secretory granules of neutrophils. The antimicrobial 
activity of these peptides was tested against trophozoites from two Acanthamoeba species: A. 
castellanii Neff genotype T4 (ATCC: 30010) and a pathogenic strain of genotype T3, isolated from 
a patient suffering of keratitis.

mailto:aortega@ull.es
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Leishmaniasis is a neglected tropical disease caused by Leishmania spp. Current drug therapies are 
unsatisfactory due to their toxicity, long treatment courses and development of resistance. To improve 
existing treatments, the identification and characterization of novel therapeutic targets based on parasite 
genes involved in Leishmania pathogenesis is essential. One of these genes is “YinP”, identified in our 
research group. It may play a role in the acquisition of infectivity by Leishmania promastigotes. This 
gene is highly conserved and has demonstrated to be involved in several cellular processes such as 
embrionary progress, ribosomal biogenesis, cellular proliferation, and genetic transcription.

Our assays showed that YinP reaches its highest expression level in metacyclic promastigotes, the 
infective stage. Furthermore, we have performed several experiments to analyse the infectivity of 
parasites overexpressing YinP. Our data reveal a dramatic increase of the ratio of infection as well as a 
higher replication rate whithin macrophages exposed to Leishmania overexpressing YinP. All together, 
these results strongly suggest a relation between YinP gene expression and leishmaniasis pathogenesis.

Additional data showed that YinP protein is expressed in the nucleus.

Finally, in order to validate YinP as a therapeutic target, we are carrying a screening of new compounds 
that have shown promising leishmanicidal activity. Our preliminary results have shown that YinP 
overexpressing parasites seem more resistant to several drugs. Therefore, this gene may be a new and 
good molecular target.
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Acanthamoeba keratitis (AK) is a serious infection of the cornea that can conduct to a permanent visual 
impairment or blindness caused by Acanthamoeba species. Recently, the incidence of AK has been 
greatly increased to be recognized as a severe sight-threatening ocular infection, worldwide. Patients 
with AK may experience eye pain and redness, blurred vision, photophobia and excessive tearing. The 
dry eyes among different ocular surface disease constitute a risk factor for Acanthamoeba keratitis (AK). 

Objectives: The aim of the present study was to assess the potential anti-amoebic activity of several eye 
dry drops solutions, against selected Acanthamoeba spp. 

Methods: The amoebicidal activity of the tested eye drops was evaluated against four strains of 
Acanthamoeba using Alamar blue method. For the most active drug the cysticidal activity against A. 
castellanii Neff cysts and further experiments studying changes in chromatin condensation levels, in 
the permeability of the plasmatic membrane, the mitochondrial membrane potential and the ATP 
levels in the treated amoebic strains were done. 

Results: Systane Ultra was the most active eye drop against the different tested strains of Acanthamoeba, 
with an IC50s ranging from 2.036% for the type strain Acanthamoeba castellanii Neff and 10.691 % for 
the A. griffini. In addition, the spectrofluorimetric data revealed that Systane Ultra produces a plasma 
membrane permealization and surface exposure of phosphatidylserine. Furthermore, the drug seems 
to induce amoebic cell death by damaging the parasite at the mitochondrial level. 

Conclusions: In light of the observed effects on the mitochondria function the dry eye drop Systane 
Ultra seem to induce apoptosis-like cell death in A. Neff through the mitochondria pathway.
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Free-living amoebae may be human pathogens, occasionally causing eye diseases (Acanthamoeba 
keratitis). Research on development of anti-amoebic drugs has been in continuous activity for years, 
without any significant breakthrough despite the fact that a large number of synthetic or natural products 
have been assayed. 

Objective: Since a T3-genotype isolate (the second most common species in AK cases) is available in our 
laboratory, a study on the amoebicidal effect of two products (dimethylsulfoxide and tea tree oil, with 
proved toxicity against A. castellanii) was undertaken. 

Material and methods: We demonstrated that OCR microplates may be used in drug screening 
(Heredero-Bermejo et al., 2015 - Exp Parasitol, 155, 35-39). Such method was used to evaluate toxicity 
of DMSO and TTO at various concentrations and in combination. The experiments included a negative 
control with PBS, a positive control with CERVA medium and the different concentrations of drugs to be 
tested. Fluorescence reading on the Victor BD instrument was performed at 37° C. 

Results: CERVA medium did not present any background fluorescence and therefore was used without 
problems in OCR tests. Both 5% DMSO and 1% TTO were found to abolish trophozoite respiration, 
whereas DMSO at 1.25% and TTO at 0.125% increased respiration by 300.3 % (P<0.0001) and 199.4 
% (P<0.01), respectively. In addition, respiration peaks were delayed (>6h), which is a possible sign 
of oxidative stress (Mastronicola et al., 2011 – Life, 63, 21-5). These data are in agreement with those 
published by Ezz-Eldin and Sharnan, (2014 - Parasitol Res, 113, 1949-53.), Siddiqui et al., (2016 - Cont 
Lens Anterior Eye, 39, 389-93) and Hadas et al., (2017- Parasitol Res, 116, 997-1001), concerning A. 
castellanii trophozoites. The combination of DMSO and TTO showed noticeable synergistic effect, 
reducing respiration by nearly 100% when used at 0.3 + 0.06 %, respectively. 

Conclusions: DMSO and TTO showed significant amoebicidal effect on trophozoites of a non-T4 
genotype of Acanthamoeba. Interestingly, the lethal effect of these drugs increased when they were used 
in association. OCR microplates are very useful in pharmacological screening by reducing the manual 
workload (counting) in the parasitological laboratory. 

Financial support: UAH project CCg2016/BIO-023.
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INTRODUCTION. Poly(amidoamine)s (PAAs) are a family of biodegradable synthetic polymers with 
a combination of properties making them good candidates in the nanomedicine field. Encapsulation 
of drugs in tar geted nanovectors is a potentially essential way to avoid damaging the adjacent healthy 
cells. The aim of this work was to evaluate by Transmission Electron Microscopy (TEM)the sub cellular 
damages caused to the amastigote stages of two Leishmania infantum strains by two different PAAs: 
AGMA1 and ISA23 encapsulating meglumine antimoniate (AMG).

MATERIALS & METHODS. Encapsulation of AMG in the PAAs was performed under sonication, 
solvent was evaporated and the residue was resuspended. J744A.1 macrophages were infected with 
L. infantum promastigotes (MHOM/TN/2012/LC24/12 and MHOM/TN/2012/ZK60). Working 
concentrations were extracted from previous studies of activity for both PAAs (IC50 AGMA1-AMG 
= 250 µg/ml of SbV and IC50 ISA23-AMG = 100 µg/ml of SbV). Infected macrophages were collected, 
fixed and embedded in EPON. Ultrathin sections were stained with uranyl acetate and observed under a 
Jeol 1400 JEM transmission electron microscope (Tokyo, Japan) set at 120 kV.

RESULTS. Structural alterations were observed in the intracellular amastigotes of both L. infantum 
strains. Spherical structures compatibles with the nanoparticles were seen at the macrophage’s surface 
as well as in internalized vesicles. Less cell damage in the macrophage was observed when they were 
exposed to encapsulated-AMG with both PAAs than when they were exposed to free AMG. A reduction 
in the number of amastigotes was observed when infected macrophages were exposed to ISA23-AMG.

CONCLUSIONS. Both PAAs encapsulating AMG produce structural alterations on the amastigotes, 
being ISA23-AMG more effective against L. infantum than AGMA1-AMG.These preliminary data 
suggests that AGMA1 and ISA23 are an interesting alternative in the development of new strategies for 
the delivery of antileishmanials, and other drugs against protozoan parasites, as previously reported in 
assays with Plasmodium parasite.
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BACKGROUND and OBJECTIVE: Some groups of protozoa have been described as pathogens in 
humans and other animals: Acanthamoeba spp., Leishmania spp. and Trypanosoma spp. Acanthamoeba 
spp. is the causal agent of Granulomatous Amoeba Encephalitis (GAE) and Acanthamoeba keratitis (AK). 
Leishmania spp. is the causative agent of cutaneous, mucocutaneous and visceral leishmaniasis. Chagas 
disease, also known as American trypanosomiasis, is a tropical parasitic disease caused by the protozoan 
Trypanosoma cruzi. Currently, there are no effective treatments against these protozoa which evidences 
the need of searching for new molecules that can be used as potential treatments. Withania species 
(Solanaceae family) are used worldwide in traditional medicine. Withanolides are a group of naturally 
occurring C28 steroidal lactones with ergostane-based skeleton. Withanolides possess a wide range of 
biological activities including antitumor, anti-inflammatory and antioxidant activity. Different aerial 
part extracts of Withania aristata have been tested in this study.

METHODS: The sensitivity and activity of the extracts was tested in vitro against the trophozoite stage 
of Acanthamoeba castellani Neff, the promastigote stage of Leishmania amazonensis and Leishmania 
donovani, and the epimastigote stage of Trypanosoma cruzi, using a colorimetric assay based on 
alamarBlue® reagent. For the evaluation of drug-induced cytotoxicity effects in murine macrophages 
was used also alamarBlue®.

RESULTS & CONCLUSIONS: In conclusion, Withania aristata extracts were active against the 
Trypanosoma and the Leishmania tested in this study, considering Withania aristata as a potential novel 
therapeutic agents for further studies.
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Neglected Tropical Diseases (NTDs) affect more than one billion people around the world and international 
partnerships have taken up a role to overcome the limitations of current therapies for these pathologies. 
PDE4NPD consortium, supported by the European Union, provides a drug discovery platform targeting 
phosphodiesterases (PDEs) of parasites, aims to find and develop selective inhibitors for Chagas disease 
(CD), human African trypanosomiasis, leishmaniasis and schistosomiasis. CD, described in 1909 by 
Carlos Chagas, is caused by the protozoan Trypanosoma cruzi and still has no satisfactory therapeutic 
options, since Benznidazole (Bz) and Nifurtimox, introduced more than 50 years ago in the clinical 
practice, present important limitations, such as side effects, existence of drug resistance and efficacy only 
in acute and early chronic phases. In this context, the aim of this study was to evaluate the biological 
activity of four imidazole derivatives, shown to have an organ-specific affinity for human PDE isoforms 
and against T. cruzi. The inhibitors were firstly screened through an automated system using amastigotes 
from the β-galactosidase-transfected Tulahuen strain (DTU VI) in L929 cell line cultures. While NPD-
274, NPD-276 and NPD-305 revealed the same range of activity (EC50 ranging 7.6 – 9.0 μM), NPD-311 
showed no effect up to 10 μM. Next, the compounds were assayed against bloodstream trypomastigotes 
(BT) of Y strain (DTU II), in which NPD-274 revealed an excellent selectivity index (SI = >80) when 
compared to Bz (SI = 77), reaching an EC50 value of 1.18 ± 0.31 μM. In order to determine the early 
ultrastructural damage caused by this compound, electron microscopy analyses were conducted using 
BT. Treated parasites exhibited important features, including flagellar pocket dilatation, disruption 
of Golgi apparatus, extensive blebs and shedding events of the plasma membrane, a large number of 
myelin figures and endoplasmic reticulum profiles surrounding cytoplasmic organelles. These results 
encourages the use and optimization of this class of PDE inhibitors in the search of new therapies for CD. 

the PDE4NPD project is supported by the European Union 7th Framework Program (FP7/2007-2013) under grant 
agreement n° 602666.
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F12 - Antiparasitic activity of Pulicaria inuloides extracts, an Algerian 
medicinal plant: Leishmanicidal bioguided fractionation
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The lack of an effective chemotherapy for treatment of protozoan disease urges a wide investigation for 
active compounds, and plant-derived compounds continue to provide key leads for therapeutic agents. 
The current study reports the in vitro antiprotozoal evaluation of the Algerian medicinal plant Pulicaria 
inuloides. The CHCl3 extract from the aerial part showed a potent leishmanicidal activity. Bioguided 
fractionation of the active extract lead to the isolation and characterization of the flavonol, quercetagetin-
3,5,7,3’-tetramethyl ether (1) as the main component. The structure of compound 1 and its new 
derivatives were established by extensive 1D and 2D NMR spectroscopic analysis (COSY, HSQC, HMBC, 
and ROESY experiments) and comparison of compound 1 with data in the literature. Compound 1 and 
derivatives 2 and 3 were further evaluated against the promastigote stage of L. amazonensis. Compounds 
1-3 exhibited moderate leishmanicidal activity with IC50 values ranging from 0.234 to 0.484 mM and 
low toxicity on macrophages (CC50 ranging from 0.365 to 0.664 mM). This study represents the first 
report of the antiprotozoal evaluation of Pulicaria inuloides, and the results highlight the CHCl3 extract 
as a promising source of leishmanicidal agents. 
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Recent studies have demonstrated the urgent requirement of therapeutic alternatives to combat one of 
the most important sexually transmitted infections worldwide. Trichomonosis has been considered a 
“nuisance” genital infection due to its asymptomatic clinic. However, in the last decades the serious 
consequences derived from this genitourinary infection have been documented. In women, T. vaginalis can 
provoke infertility, pelvic inflammatory disease or adverse outcomes during pregnancy, such as pre-term 
rupture of membranes, pre-term delivery and low-birth-weight infants. Moreover this STI, responsible 
of more than 270 million infections each year, is associated with an increased transmission of HIV, HPV 
and other STI such as syphilis, chlamydiasis or gonorrhoeae and is associated with cervical and prostate 
cancer. Despite this situation, trichomonosis continues being poorly attended by the international health 
systems being considered by some experts as a neglected disease associated to poverty. Metronidazole 
is the first-line treatment for trichomonosis. The alternative drug approved by the FDA is tinidazole, 
another 5-nitroimidazole. Nevertheless, the resistant cases are rising, being necessary the augmentation 
of the limited therapeutic repertoire with new active compounds. Our research group has combined 
efforts over the past 10 years to design QSAR prediction models based on chemo-physical properties of 
organic compounds, through the design of training sets and posterior validation processes. Continuing 
with this research line, this work shows the latest improvements for the implementation of more robust 
in silico prediction models. For this goal a new database with 592 molecules (260 active and 332 inactive) 
previously evaluated in vitro against T. vaginalis obtained from scientific articles and doctoral theses 
was created. Then, 45 new models based on non-stochastic, stochastic, double-stochastic and mutual 
probability linear indices were designed using linear discriminant functions to classify the compounds 
as either active or inactive using 10 different molecular descriptors. Moreover, the best combination of 
QSAR-LDA models was selected using the multiclassifier software DSDE. The statistical parameters 
confirm that models 22, 26 and 45 together seem to improve the predictive capacity than the individual 
models. These combined virtual models could be a useful tool for drug-repurposing and helpfulness in 
the design of trichomonacidal chemical scaffolds.
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Nitroheterocyclic compounds have demonstrated a potential activity against the human protozoon 
Trichomonas vaginalis. In the last years this research group has synthetized and evaluated in vitro diverse 
indazole derivatives such as 3-alkoxy-1- and 2-alkylindazoles, 3-alkoxyindazoles, 1-substituted indazol-
3-oles, and 2-substituted and fused indazolin-3-ones. However, any of the derivatives evaluated achieved 
higher activity in comparison with the reference drug metronidazole. With the aim of identify new 
active compounds to expand the limited therapeutic arsenal against this neglected sexually transmitted 
infection, a new series of 7 derivatives with 1-bencil-5-nitroindazole scaffold containing different 
ω-aminoalkoxy radicals at position 3 have been synthetized and evaluated against T. vaginalis. This 
parasite is the responsible of more than 50% of curable STI. Importantly, in the last decades, the research 
in the trichomonosis field has demonstrated its association with serious health costs such as pregnancy 
outcomes, cervical and prostatic cancer and increased risk of HIV and HPV acquisition among others. 
However, the FDA has only approved two 5-nitroimidazole drugs (metronidazole and tinidazole) for 
this STI. It is estimated that around 9.6% of infections are caused by 5-nitroimidazole resistant isolates, 
making mandatory the search for novel trichomonacidal drugs to expand the therapeutic arsenal to treat 
patients developing side effects or hypersensitivity to the actual drugs or pregnant and lactating women 
for who 5-nitroimidazoles are contraindicated. Taking this scenario into account, we have evaluated 
in vitro a series of seven 3-alkoxy-1-benzyl-5-nitroindazoles against MTZ-sensitive and MTZ-resistant 
T. vaginalis isolates. The results showed a remarkable activity of two derivatives (144 and 145) with 
5-aminopentyloxy and 5-(methylamino)pentyloxy substituents at position 3, with IC50 ≤ 5 μM against 
the sensitive isolate JH31A4. Moreover, the derivative 145 achieved a remarkable antiparasitic activity 
with an IC50 = 0.5 μM against the resistant isolate IR78, higher than that of MTZ (IC50-IR78 = 4.2 μM), 
showing no unspecific cytotoxicity against mammalian cells at these concentrations. 1-Benzyl-3-(5-
methylamino)pentyloxy-5-nitroindazole is proposed as a promising candidate to become a therapeutic 
alternative for resistant clinical cases.
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studies on Trypanosoma cruzi
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Alkyl-lysophospholipids (ALPs) have been investigated as inhibitors of the synthesis, breakage or 
modification of membrane lipids. The effect they exert over de novo synthesis of phosphatidylcholine 
is considered in pharmacology, because of the correlation between its inhibition and cell proliferation 
blockage1. Traditionally, ALPs have been explored as antitumorals. Recently, they attract attention as 
potential drugs against Leishmania spp and Trypanosoma cruzi. Within the ALP family, miltefosine is 
currently used as treatment for leishmaniasis, being the first drug available to orally treat the visceral 
disease2. However, new evidence indicates the oral ALP edelfosine more active than miltefosine3. Thus, 
we tested edelfosine on T. cruzi, as an initial evaluation of its clinical efficacy against Chagas disease. 

Edelfosine was evaluated in vitro on the replicative forms of T. cruzi CL-B5 lacZ strain, and toxicity 
assayed against J774 macrophages. Results pointed to edelfosine as trypanocidal agent, supported by 
the lack of cytoxicity. The percentage of epimastigote growth inhibition at 20 µM (%PGIepi = 82.35 ± 
4.87%) and IC50 value (IC50 = 7.51 ± 0.74 µM) were better than those of the reference drug benznidazole 
(BZ, %PGIepi ca. 45% and IC50 ca. 30 µM). Edelfosine also achieved outstanding profile on amastigotes 
infecting macrophages (%PGIama = 96.87 ± 1.74% at 20 µM), being more active on intracellular forms 
(IC50 = 4.76 ± 0.35 µM). Conversely, at this level it not resulted as active as BZ (IC50 < 1 µM). 

The trypanocidal activity displayed by edelfosine in vitro is a preliminary step to reaffirm the application 
of ALPs as potential antichagasic drugs.
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In the present study, the in vitro leishmanicidal and trypanosomal activities of the extracts, the fractions 
and isolated molecules of an endemic medicinal Saharan Algerian plant of genus Pituranthos against 
Leishmania (L.) amazonensis, L. donovani and Trypanosoma cruzi was investigated.

The antiprotozoal activity of the drugs were determined by the modified Alamar Blue assay as described 
previously in our laboratory and the Inhibitory Concentrations (IC50) for active compounds were 
calculated by linear regression analysis with 95% confidence limits.

The fraction IM14F5 F3F4 F1 of Petroleum ether Extract was the most active against promastigote stage of 
Leishmania (L.) amazonensis with an (IC50 ) of 37 µg/ml. GC/MS analysis showed the presence of two 
main compounds: n-hexandecanoic acid and Xanthyletin. 

The fraction IM14F3F2 of the same extract (Petroleum ether) was the most active against Trypanosoma 
cruzi with an IC50 of 45 ± 2,14 µg/ml. 

This is the first study of chemical and parasitological activity of this Algerian endemic genus. This 
medicinal plant could be used for the development of novel therapeutic approaches against Leishmania 
and Trypanosoma infections. Meanwhile, further studied to isolate and identify the active compounds 
is required.
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F17 - Actividad leishmanicida de nuevas moléculas con estructura de 
α-aminofosfonato
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INTRODUCCIÓN Y OBJETIVO: La leishmaniosis –enfermedad incluida en el grupo de enfermedades 
tropicales desatendidas - genera a nivel mundial un importante problema de salud. En la actualidad, el 
tratamiento de elección engloba principios activos derivados de las sales de antimonio pentavalente, que 
son productos que requieren administración parenteral y prolongado tratamiento presentado, además, 
importantes efectos secundarios. Por todo ello es necesario encontrar nuevos principios activos que 
tengan una mayor efectividad y menor toxicidad. El objetivo de este trabajo ha sido valorar in vitro la 
citotoxicidad y actividad leishmanicida de diferentes moléculas de nueva síntesis que contienen en su 
estructura un aminofosfonato, con el fin de evaluar su potencial y el alcance terapéutico en el tratamiento 
de la leishmaniosis.

MATERIAL Y MÉTODOS: Se evaluaron diferentes compuestos pertenecientes a dos familias de nuevas 
moléculas que comparten en su estructura un grupo aminofosfonato. La toxicidad de los compuestos se 
evaluó sobre la línea celular de origen tumoral de ratón (RAW 264.7) mediante un ensayo colorimétrico 
de microtitulación de tetrazolio (Cell Proliferation Reagent WST-1). La actividad leishmanicida se 
determinó sobre promastigotes de L. infantum (MCRI/ES/2006/BCN722). Se evaluó la viabilidad 
de los promastigotes frente a diferentes diluciones de cada compuesto, determinando el crecimiento 
celular del parásito a través de un ensayo colorimétrico basado en el reactivo Alamar-Blue. El cálculo 
de la concentración inhibitoria 50 (CI50) se realizó por el método de regresión lineal de los mínimos 
cuadrados del crecimiento frente al logaritmo de la concentración de los compuestos.

RESULTADOS : El estudio de citotoxicidad sobre macrófagos indicó que los compuestos presentaban 
una baja toxicidad. Los ensayos sobre promastigotes indicaron actividad antiparasitaria con valores 
destacables de CI50 entre 3.2 y 80 µM. En concreto, dos de los compuestos ensayados (MCR-9 y MCR-5) 
presentaron unas CI50 de 3.2 µM y 18 µM respectivamente. 

CONCLUSIÓN : Los compuestos ensayados implican dos familias estructurales sobre las que se han 
realizado numerosas modificaciones estructurales con algunos de sus miembros con resaltada actividad 
anti-Leishmania y baja citotoxicidad. Los estudios realizados han permitido establecer unas relaciones 
estructura actividad y unas conclusiones en relación a los requerimientos estructurales necesarios para 
plantear en un futuro el desarrollo de nuevas moléculas con potencial mejora de la actividad para el 
tratamiento de leishmaniosis. 
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The current strategy for the control of helminth infections relies on chemotherapy. However, resistance 
appearance, together with present unavailability of vaccines, is promoting the necessity of developing 
new drugs against trematodes. Herein, potential trematocidal effects of garlic (Allium sativum) are 
investigated in the context of intestinal foodborne trematodes, employing the Echinostoma caproni-
mouse model. Daily administration of dietary doses of garlic was conducted in three groups of mice: 
i) before infection (prophylaxis); ii) after infection (treatment); and iii) before and after infection 
(continuous). A fourth group of mice, not exposed to garlic, was used as control. No differences in worm 
recovery and fecundity were observed with respect to controls. Although dietary consumption of garlic 
appeared not to be effective as anthelmintic, herein, patent effects of garlic on intestinal helminths have 
been proved in vivo. Dose-dependent detrimental alterations in tegument structure, including swelling, 
furrowing, vacuolization and changes in secretory bodies were detected in garlic-exposed parasites by 
using scanning and transmission electron microscopy. These injurious effects on the tegumental surface 
resemble to those inflicted by commercially available trematocidal drugs and, given that tegument 
integrity is essential for vital functions such as nutrition, immunoprotection and osmoregulation, lethal 
effects can be expected at higher doses. Furthermore, protein secretion was markedly reduced in response 
to garlic, whereas up-regulation of several proteins, such as major vault protein and tER-ATPase, was 
observed in exposed worms. Though further studies are needed, for instance, to the identification of 
active compounds, their therapeutic doses and mode of action, the current results provide new insights 
in the development of new drugs against trematode parasites. 

Acknowledgments. the present work has been supported by the following projects: BFU2016-75639P from Ministerio 
de Economía y Competitividad (Madrid, Spain); PrOMEtEO2014-083 Fase II from Conselleria d’Educació, generalitat 
Valenciana (Valencia, Spain); No. rD12/0018/0013, red de Investigación Cooperativa en Enfermedades tropicales – rICEt, 
IV National Program of I+D+I 2008-2011, ISCIII – Subdirección general de redes y Centros de Investigación Cooperativa 
and FEDEr from the Ministerio de Sanidad y Consumo (Madrid, Spain).



XX Congreso de la Sociedad Española de Parasitología
XV Meeting del European Veterinary Parasitology College

COMUNICACIONES · PArASItOlOgíA HUMANA · tErAPÉUtICA
147

F19 - In vitro activity of Maytenus chiapensis extracts against 
Trypanosoma cruzi
Ana B. Gracía-Méndez1, Atteneri López-Arencibia1, Morena Martínez2, Nuno A. P. Santos3,1, 
María Reyes-Batlle1, Aitor Rizo-Liendo1, Carlos J. Bethencourt-Estrella1, Ines Sifaoui1, Carolina 
Wagner1,4, Olfa Chiboub1,5, Soumaya Hajaji6, Ignacio A. Jiménez2, Jacob Lorenzo-Morales1, 
Isabel L. Bazzocchi2 and José E. Piñero1

1University Institute of tropical Diseases and Public Health of the Canary Islands, University of la laguna, Avda. Astrofísico 
Fco. Sánchez, S/N, 38203 la laguna, tenerife, Canary Islands, Spain. 2Instituto Universitario de Bio-Orgánica “Antonio 
gonzález”, Departamento de Química Orgánica, Universidad de la laguna, tenerife, Spain. 3Faculdade de Farmácia, 
Universidade de lisboa. Portugal. 4Cátedra de Parasitología, Escuela de Bioanálisis, Facultad de Medicina, Universidad 
Central de Venezuela. Venezuela. 5laboratoire Matériaux-Molécules et Applications, IPESt, B.P 51 2070, lA Marsa, 
University of Carthage, tunisia. 6laboratoire de Parasitologie, Université de la Manouba, Ecole Nationale de Médecine 
Vétérinaire de Sidi thabet, 2020, tunisia.

BACKGROUND & OBJECTIVE: The current available trypanocidal treatments include nifurtimox, and 
benznidazole. For both drugs, side effects are fairly common, and tend to be more frequent and more 
severe with increasing age. With no immediate prospect of vaccines, there is a great need to develop new 
trypanocidal agents with an acceptable efficacy and safety profile. Maytenus species (Celastraceae family) 
are used worldwide in traditional medicine. Many celastroloids exhibit a diverse range of biological 
activities against bacteria (Staphylococcus aureus, Bacillus subtilis, Enterococcus faecalis), parasites 
(Plasmodium, Leishmania), cancer, as well as antioxidant and antiinflammatory activity. Different root 
extracts of Salvadorian Maytenus chiapensis have been tested in this study.

METHODS: The sensitivity and activity of the extracts was tested in vitro against the epimastigote stage 
of Trypanosoma cruzi using a colorimetric assay based on alamarBlue® reagent. For the evaluation of 
drug-induced cytotoxicity effects in murine macrophages was used also alamarBlue®.

RESULTS & CONCLUSIONS: In conclusion, Maytenus chiapensis extracts were active against the 
Trypanosoma tested in this study, considering Maytenus chiapensis as a good source of compounds for 
further studies.
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F20 - In vitro activity of Maytenus chiapensis extracts against Leishmania spp
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Carolina Wagner1,4, Olfa Chiboub1,5, Soumaya Hajaji6, Ignacio A. Jiménez2, Jacob Lorenzo-
Morales1, Isabel L. Bazzocchi2 and José E. Piñero1
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gonzález”, Departamento de Química Orgánica, Universidad de la laguna, tenerife, Spain. 3Faculdade de Farmácia, 
Universidade de lisboa. Portugal. 4Cátedra de Parasitología, Escuela de Bioanálisis, Facultad de Medicina, Universidad 
Central de Venezuela. Venezuela. 5laboratoire Matériaux-Molécules et Applications, IPESt, B.P 51 2070, lA Marsa, 
University of Carthage, tunisia. 6laboratoire de Parasitologie, Université de la Manouba, Ecole Nationale de Médecine 
Vétérinaire de Sidi thabet, 2020, tunisia.

BACKGROUND & OBJECTIVE: The current available leishmanicidal treatments include pentavalent 
antimonials, amphotericin B, miltefosine, paramomicine and pentamidine. These drugs are normally 
highly toxic to the patient even at low doses. Nevertheless, the appearance of resistant strains to these 
active compounds is raising as a main problem in the current therapeutic measures against these 
parasites. With no immediate prospect of vaccines, there is a great need to develop new leishmanicidal 
agents with an acceptable efficacy and safety profile. Maytenus species (Celastraceae family) are used 
worldwide in traditional medicine. Many celastroloids exhibit a diverse range of biological activities 
against bacteria (Staphylococcus aureus, Bacillus subtilis, Enterococcus faecalis), parasites (Plasmodium, 
Leishmania), cancer, as well as antioxidant and antiinflammatory activity. Different root extracts of 
Salvadorian Maytenus chiapensis have been tested in this study.

METHODS: The sensitivity and activity of the extracts was tested in vitro against the promastigote and 
the intramacrophage amastigote stage of L. amazonensis using a colorimetric assay based on alamarBlue® 
reagent. For the evaluation of drug-induced cytotoxicity effects in murine macrophages was used also 
alamarBlue®.

RESULTS & CONCLUSIONS: In conclusion, Maytenus chiapensis extracts were active against the 
Leishmania tested in this study, considering Maytenus chiapensis as a good source of compounds for 
further studies.
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F21 - In vitro activity of new 1H-Phenalen-1-one derivatives against 
Leishmania amazonensis and an approach of its mechanisms of cell death
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laguna, tenerife, Spain. 4Centro Atlántico del Medicamento S.A (CEAMED S.A.), PCtt, la laguna, tenerife, Spain. 5Cátedra 
de Parasitología, Escuela de Bioanálisis, Facultad de Medicina, Universidad Central de Venezuela. Venezuela. 6laboratoire 
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BACKGROUND & OBJECTIVE: The current available leishmanicidal treatments include pentavalent 
antimonials, amphotericin B, miltefosine, paramomicine and pentamidine. These drugs are normally 
highly toxic to the patient even at low doses. Nevertheless, the appearance of resistant strains to these 
active compounds is raising as a main problem in the current therapeutic measures against these parasites. 
With no immediate prospect of vaccines, there is a great need to develop new leishmanicidal agents 
with an acceptable efficacy and safety profile. 1H-Phenalen-1-one (PH) containning compounds have 
been isolated from plants and fungi, where they play a crucial role in the defense mechanism of plants. 
Natural as well as substituted PHs exhibit a diverse range of biological activities against fungi (Fusarium 
oxysporum, Mycosphaerella fijiensis), protozoan parasites (Leishmania donovani, L. amazonensis, L. 
infantum, Plasmodium falciparum) or human cancer cells. New substituted PHs have been tested in this 
study. 

METHODS: The sensitivity and activity of the PH was tested in vitro against the promastigote and the 
intramacrophage amastigote stage of L. amazonensis using a colorimetric assay based on alamarBlue® 
reagent. For the evaluation of drug-induced cytotoxicity effects in murine macrophages was used also 
alamarBlue®. Assays to measure the mitochondrial membrane potential using JC-1, among others, were 
performed in order to determine the type of induced cell death. 

RESULTS & CONCLUSIONS: In conclusion, substituted PHs were active against the Leishmania tested 
in this study, and some of them could induce an apoptosis-like process on Leishmania amazonensis, 
avoiding an unnecessary immune response, and considering PHs as a good compounds for further 
studies.
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F22 - Bio-guided identification of anti-Acanthamoeba compounds from 
Tunisian chamomile (Matricaria recutita L.) and their correlation with the 
antioxidant activity
Soumaya Hajaji1,2, Ines Sifaoui3,4, Atteneri López-Arencibia4, María Reyes-Batlle4, Ignacio A. 
Jiménez5, Isabel L. Bazzocchi5, Basilio Valladares4, José E. Pinero4, Jacob Lorenzo Morales4, 
Hafidh Akkari1
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la laguna, tenerife, Canary Islands, Spain.

Background: Pathogenic strains of Acanthamoeba strains are able to cause Granulomatous 

Amoebic Encephalitis (GAE) and Acanthamoeba keratitis (AK) worldwide. Treatment of Acanthamoeba 
infections is complicated due to the existence of a highly resistant cyst stage in their life cycle. Therefore, 
there is currently an urgent need to elucidate novel sources of antiAcanthamoeba agents. 

Methods: In the present study, an evaluation of the antioxidant and anti-Acanthamoeba activity of 
compounds in flower extracts of Tunisian chamomile (Matricaria recutita L.) was carried out. 

Results: The methanol extract was the most active one showing an IC50 of 66.235 ± 0.390µg/ml, low 
toxicity levels when checked in murine macrophage toxicity model and was also the only tested extract 
which presented antioxidant properties. Bio-guided fractionation of this extract was developed and led 
to the identification of a mixture of coumarins as the most active fraction. 

Conclusion: These results suggest a novel source of anti-Acanthamoeba compounds for the development 
of novel therapeutic agents against Acanthamoeba infections. 

Keywords: Acanthamoeba; chamomile; Matricaria; coumarins.
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G1 - ENHANCEMENT OF SOLAR DISINFECTION (SODIS) AGAINST 
CRYPTOSPORIDIUM IN PET BOTTLES BY H2O2 ADDITION ON NATURAL 
FERRUGINOUS WATER 
Aurora Reboredo-Fernández1, María Jesús Abeledo-Lameiro1, Inmaculada Polo-López2, Pilar 
Fernández-Ibáñez2, Elvira Ares-Mazás1, Hipólito Gómez-Couso1,3
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4, 04200 tabernas, Almería, Spain. 3Institute of Food research and Analysis, University of Santiago de Compostela, 15782 
Santiago de Compostela, A Coruña, Spain.

Advanced oxidation processes are a group of technologies that lead to the generation of reactive oxygen 
species which results in the oxidative degradation of pollutants and inactivation of several waterborne 
pathogens. Among them, solar photo-Fenton using Fe+2/Fe+3 and hydrogen peroxide (H2O2) is a 
promising treatment for disinfection of water containing virus, bacteria and fungi. In many regions where 
solar water disinfection (SODIS) can be employed, surface waters contain dissolved iron. This work 
studies the effectiveness of the SODIS method against Cryptosporidium parvum by the addition of H2O2 
to natural ferruginous waters under simulated and natural solar conditions. PET bottles containing 333 
and 1500 ml of natural ferruginous water (0.3 mg l-1 of dissolved iron) and different concentrations of 
H2O2 (0, 10, 50 and 100 mg l-1) were spiked with purified C. parvum oocysts and exposed to simulated 
and natural solar radiation for a maximum of 3 and 6 h, respectively. Oocyst survival was evaluated using 
an induced excystation technique. In the experiments carried out under simulated solar conditions, at 
the maximum exposure time, it was observed a strong decrease in the percentage of excysted oocysts in 
comparison with the corresponding values determined in dark controls, showing statistically significant 
differences between the results obtained in samples containing 100 and 50 mg l-1 vs 10 and 0 mg l-1 of 
H2O2 (15.88±2.73% and 18.20±2.38% vs 28.61±4.77% and 29.65±7.45%, respectively, P<0.05). After 6 
h of exposition to natural sunlight, the oocyst survival in samples containing 100 mg l-1 of H2O2 was 
significantly lower than in samples with 50 mg l-1 and in those exposed in absence of H2O2 (2.23±1.91% 
vs 10.03±4.79% vs 23.75±3.28%, respectively, P<0.05). In conclusion, the present study proves the 
enhancement in the effectiveness of SODIS procedures by the addition of H2O2 to natural ferruginous 
waters, speeding up the oocyst inactivation in comparison with the results obtained in absence of 
hydrogen peroxide. 

this study was funded by Xunta de galicia (grants Pr815A 2014-12 and gPC2014-069) and by European Commission 
(grant H2020-2016-rIA-688928-2).
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G2 - Aportación de la vigilancia de mosquitos invasores al conocimiento 
de la familia Culicidae de las Islas Canarias 
Cristina Pou Barreto1, Irene Serafín Pérez1, Carolina Fernández Serafín1, Rosario Melero 
Alcibar2, Antonio del Castillo Remiro1, Ricardo Molina Moreno3, Domingo Núñez Gallo4, Javier 
Lucientes Curdi5, Basilio Valladares Hernández1

E-mail: cripou@ull.es

1Área de Parasitología del IUEtSPC, Universidad de la laguna, San Cristóbal de la laguna, España. 2Fundación IO, 
Madrid, España. 3laboratotio de Entomología Médica, Centro Nacional de Microbiología, Instituto de Salud Carlos III, 
Majadahonda, España. 4Servicio de Epidemiología y Prevención, Dirección general de Salud Pública, Servicio Canario de la 
Salud, S/C de tenerife, España. 5Departamento de Patología Animal, Universidad de Zaragoza, Zaragoza, España.

En 2010 comienza en Canarias la vigilancia de los mosquitos invasores Aedes aegypti 
y Aedes albopictus, vectores de enfermedades emergentes y/o reemergentes. Hasta el 
momento estas especies no han sido detectadas pero sí otros taxones de mosquitos de 
la familia Culicidae. Este trabajo presenta la contribución de esta vigilancia a la familia 
Culicidae de Canarias, con especial interés en los mosquitos vectores potenciales de en-
fermedades de interés médico y veterinario. Los datos corresponden a las islas de Tene-
rife, Gran Canaria, La Palma, Lanzarote y Fuerteventura, que fueron muestreadas entre 
2010 y 2016. Se recolectan tanto adultos como fases inmaduras (huevos, larvas y pupas) 
que luego fueron identificados, en el caso de los adultos y larvas, morfológicamente, y, en 
el caso de los huevos, molecularmente. Los individuos capturados fueron identificados 
como: Uranotaenia unguiculata, Culiseta longiareolata, Aedes eatoni, Culex laticinctus, 
Culex arbieeni, Aedes caspius, Anopheles sergentii, Anopheles cinereus hispaniola, Cu-
lex pipiens y Culex theileri, siendo las cinco últimas especies de interés sanitario. Las lo-
calizaciones geográficas de estos taxones se contrastaron con datos previos, procedentes 
de la bibliografía y del banco de datos de biodiversidad de Canarias, generando un mapa 
actualizado para cada uno de ellos. Las especies Cx. pipiens y Cx. theileri, vectores poten-
ciales de arbovirus y parásitos, resultaron las más abundantes y distribuidas. De los mos-
quitos identificados, 5 especies fueron detectadas por primera vez: Ae. caspius en Teneri-
fe, Ae. eatoni en Gran Canaria, Cx. laticinctus en Lanzarote, Cx. theileri en Fuerteventura 
y Ur. unguiculata en Canarias. Por tanto, esta vigilancia contribuye al conocimiento de la 
riqueza, abundancia y distribución de los mosquitos de Canarias, información necesaria 
a la hora de estudiar en una zona concreta la potencial circulación de patógenos transmi-
tidos por los mosquitos. Así, estos resultados han sido empleados para el desarrollo de la 
vigilancia de patógenos (p. ej.: arbovirus) que hoy en día se lleva a cabo en el Laboratorio 
de Entomología Medica del IUETSPC de la ULL. 
Trabajo financiado por el MSSSI, GOBCAN, Cabildo de Lanzarote y la ACIISI de la Con-
sejería de Economía, Industria, Comercio y Conocimiento, y cofinanciada por el FEDER y 
el FSE Programa Operativo Integrado de Canarias 2014-2020, Eje 3 Tema Prioritario 74 
(85%).
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G3 - An aspartic like endopeptidase single T-cell epitope (SmALE) induced 
protection against Schistosoma mansoni infection
Elías Kabbas-Piñango1, Juan Hernández-Goenaga1, Alba Torres-Valle1, Magnolia Vanegas2, 
Julio López-Abán1, Belén Vicente Santiago1, Pedro Fernández-Soto1, Manuel Alfonso 
Patarroyo2, Antonio Muro1

1Infectious and tropical Diseases group (e-INtrO). IBSAl-CIEtUS (Biomedical research Institute of Salamanca-research 
Center for tropical Diseases at the University of Salamanca), Faculty of Pharmacy, University of Salamanca, Salamanca, 
Spain. 2Fundación Instituto de Inmunología de Colombia (FIDIC), Bogotá, Colombia

Schistosomiasis afflicts over 260 million people in 78 countries. It is estimated that 121 million of 
school-aged children need treatment. For decades praziquantel has been used to reduce worm burden 
and morbidity. Immunoprophylaxis is considered a promising tool together with chemotherapy, safe 
water supply, snail control and hygiene education. Several vaccine candidates have been studied but 
only rSh28GST has reached Phase III clinical trials for urinary schistosomiasis. Genome sequencing 
and transcriptoma analysis have been used to select new vaccine candidates. Three T-cell epitopes from 
proteins expressed in cercarial-3hours-schistosomula stages were selected. The aim of this study was 
to evaluate the immunoprotection against S. mansoni infection in BALB/c mice challenged with 150 
cercariae. 

Peptides (SmALE, SmGAT, SmGS) were formulated in adjuvant adaptation (ADAD) vaccination system 
with the synthetic immunomodulator AA0029. Recovery worms and eggs burden, hepatic lesions and 
spleen/hepatic index were studied. Vaccination with SmPA induced low levels of worms compared with 
adjuvant infected controls. Moreover, egg trapped reductions in liver and intestine were also observed. 

The highest level of protection was obtained by a peptide containing a T epitope from a peptidase non-
assigned to A1A family with aspartic like endopeptidase activity from S. mansoni. 

Financial support: IBSAL IBY15/00003, ISCIII DTS16/00207 and PI16/01784.
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G4 - Effect of the material used in the manufacture of contact lenses at 
the adhesion of Acanthamoeba
Angela Magnet1; Paulino Galván1; Sara Bueno2; Carmen del Águila1; Soledad Fenoy1
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1Universidad San Pablo CEU, laboratorio de Parasitología e Inmunología, Madrid. 2Universidad San Pablo CEy. Sección de 
Óptica; Madrid.

Since the appearance of contact lenses (CL), the materials used, especially those to make soft CL have 
been evolving with the aim of offering better benefits to its users. However, associated with this, there has 
been an increase in the incidence of certain eye infections such as Acanthamoeba keratitis. The hydration, 
degree of porosity or roughness of the CL have been indicated as factors that may favor amoeba adhesion. 

In the present study, the ability of Acanthamoeba to adhere to different contact lens materials has been 
studied, focusing especially on those available on the market since 2014. Five different types of soft CL 
were selected with nonionic materials (Dailies Aqua Comfort Plus®, AirOptic®, Total 1®, Gentle 59® and 
Gentle 80®). Two types of lenses were also used as hydration controls: a hydrogel lens of high hydration 
and a hydrogel lens of silicone with a low water content. The CL were incubated in 20-well plates with 1 
ml of amoeba suspension (106 amebae) for 24 h at 28°C. Attached amoebae were later counted by light 
microscopy. 

The results showed that Gentle 59® and Gentle 80® CL had a very low adhesion index and, on the contrary, 
the AirOptic® lens with a low water content index showed a high adhesion index. 

These results showed that the hydration factor of the CL should not be related to the affinity of the 
amoebae, as previously published. Therefore, it would be necessary to carry out new studies that allow 
for the analysis of the different materials available in the market, the manufacturing techniques used, 
and the porosity of the CL. These studies would then allow us to establish the mechanisms that could 
promote the adhesion of amoebae to the lenses.

mailto:sfenrod@ceu.es
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G5 - Relevance of teaching environmental recovery and restoration in the 
aftermath of a biological incident in human health sciences
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Madrid-Barcelona Km, 38.2, 28800 Alcalá de Henares, Madrid, Spain. 4 Universidad de Alcalá, Departamento de Ciencias 
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Agents involved in biological incidents can spread easily, so response teams are required to decontaminate 
the environment impacted by these incidents to minimise public risks. We are developing training to 
provide basic skills so human health science students can respond to biological incidents. We have created 
key competences for these students based on the core skills that any medical first responder to biological 
emergencies should have. A key competence of the training developed is related to environmental 
planning. To provide this training a short workshop of two hours was created involving an outbreak of 
infection in an urban area produced by Cyclospora cayetanensis. Students were required to tailor a recovery 
plan using the novel methodology developed by Public Health England named “UK Recovery Handbook 
for Biological Incidents” (2015). This novel methodology helps selection of appropriate protection and 
recovery options to safeguard humans and decontaminate the affected environment in the aftermath 
of a biological incident based on the physiological characteristics of the microorganism involved and 
the environment impacted (information that was provided to students to overcome time constraints). 
Students, by peer-group interaction, tailored a recovery plan selecting only those options that were most 
applicable for the scenario proposed through critical thinking and discussion, e.g. use of chrorine-based 
decontamination liquids will have a limited efficacy as oocysts of Cyclospora are resistant to these. This 
training was tested with final year undergraduate students enrolled in the BMedSci Medical Science 
(Hons) degree at DMU in 2016/17 (n=24). Students were able to tailor an appropriate response to recover 
the proposed environmental contamination scenario with the resources and information provided. The 
feedback questionnaire showed that 60% enjoyed the workshop and only 13.4% did not (26.6% neither 
agreed nor disagreed). 80% of the students indicated that they learnt how to establish some public health 
interventions and 60% how to tailor an appropriate recovery programme. However, some students had 
difficulties with the recovery concepts (20%) and the interpretation of the physiological characteristics. 
The increased prevalence of biological contamination incidents necessitates development of appropriate 
training to include environmental decontamination strategies. 

Keywords: biological incidents, Cyclospora, undergraduate training, recovery and remediation.
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G6 - Protection against Schistosoma mansoni of peptides with T and B 
epitopes derived from a Kunitz-type protein in BALB/c mice
Juan Hernández-Goenaga1, Elías Kabbas-Piñango1, Lía C. Monsalve-Arteaga1, Julio López-
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Spain. 2Fundación Instituto de Inmunología de Colombia (FIDIC), Bogotá, Colombia.

Protease inhibitors play a crucial role in parasite development damaging immunological response to 
the host. Kunitz-type serine protease inhibitor was identified in Schistosoma mansoni and characterized 
in silico containing signal peptide and a 99% of identity with an annotated protein for this fluke. Here 
we study the protective potential against experimental murine schistosomiasis of peptides containing 
T (SmKT) and B epitopes (SmKB) derived from a Kunitz-type protein using the adjuvant adaptation 
(ADAD) vaccination system. 

Female mice were vaccinated with the peptides formulated in adjuvant adaptation (ADAD) vaccination 
system with the synthetic immunomodulator AA0029. Worm burden, egg trapped in liver and intestine 
and hepatic lesions were studied in mice challenged with 150 cercariae of S. mansoni. Peptide containing 
T epitopes (SmKT) formulated in ADAD system induced a statisticaly significant reduction in recovered 
total worm counts (39%), eggs per gram of liver (77%) and intestine (57%) as well as liver lesions (65%) 
compared with adjuvant control group. Peptide containing B epitopes (SmKB) showed reduction in eggs 
per gram of liver (81%) and intestine (77%) and hepatic damage (64%). 

A peptide containing T epitopes from a protein with Kunitz domain induced high levels of protection 
against S. mansoni infection when administered in ADAD vaccination system in mice. 

Financial support: IBSAl IBy15/00003, ISCIII DtS16/00207 and PI16/01784.
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G7 - INFLUENCE OF CRYPTOSPORIDIUM OOCYST CONCENTRATION IN THE 
EFFICACY OF SOLAR DISINFECTION PROCEDURES (SODIS) 
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Santiago de Compostela, A Coruña, Spain. 

Cryptosporidium is one of the main waterborne enteropathogens, responsible of more than two hundred 
outbreaks documented between 2011 and 2016, representing approximately 63% of the waterborne 
outbreaks of parasitic aetiology described worldwide, mainly in developed countries. Moreover, in 
developing countries, Cryptosporidium is one of the top three pathogens causing diarrhoea disease in 
children under two years old. Due to its highly resistant nature, Cryptosporidium is considered by the WHO 
as a reference pathogen for protozoan parasites in the evaluation of household water treatment (HWT) 
technologies. In this sense, WHO International Scheme to Evaluate HWT Technologies establishes a 
challenge concentration ≥5×105 Cryptosporidium parvum oocysts l-1. This value is greater than would 
be expected in natural waters, but it is necessary to properly test, analyze and quantitatively determine the 
oocyst survival. The aim of this work is to evaluate the influence of different oocyst concentrations in the 
efficacy of SODIS procedures under simulated solar conditions. For that, borosilicate glass 3.3 low form 
beakers containing 25 ml of distilled or well water were spiked with 104, 105 and 106 purified oocysts of 
C. parvum per milliliter and exposed to simulated solar radiation (≈15 W m-2 UV radiation in the range 
290 to 390 nm, corresponding to cloudy conditions in equatorial regions). After 2, 4 and 6 h of exposure, 
the oocyst survival was determined by an excystation protocol that mimics gastrointestinal host-derived 
signals. In both types of water and independently of the oocyst concentration, decreases in the oocyst 
viability were observed as exposure time increased, showing average reductions around 15%, 50%, and 
70% after 2, 4 and 6 h of exposure, respectively. No statistic differences were observed among the three 
oocyst concentrations evaluated neither between both types of water. Taking into account the recognized 
oocyst losses during processing of the sample, the results obtained in the present work demonstrate that 
studies on SODIS procedures can be carry out using a wide range of oocyst concentrations according 
with the required sample volume and the applied methodology, without negatively affecting the efficacy 
of solar disinfection. 

this study was funded by European Commission (grant H2020-2016-rIA-688928-2).
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H1 - Novel data on the presence, molecular diversity and frequency of G. 
duodenalis in different dog populations in Castellón, Eastern Spain
Manuel Adell-Aledón1, Aida de Lucio2, Pamela C. Köster2, Paula Puente2, Marta Hernández de 
Mingo2, Paula Sánchez-Thevenet1, María Auxiliadora Dea-Ayuela3 and David Carmena2

1Ceu Cardenal Herrera university, C/ grecia, 31, 12006 Castellón de la Plana, Castellón, spain. 2Parasitology service, 
national Centre for microbiology, Health institute Carlos iii, Ctra. majadahonda-Pozuelo Km 2, 28220 majadahonda, madrid, 
spain. 3Ceu Cardenal Herrera university, C/ luis Vives 1, 46115 alfara del Patriarca, Valencia, spain. 

Objective: Giardia intestinalis is one of the most commonly detected pathogens associated with diarrhoea 
in humans and animals. Dogs can act as natural reservoirs of this protozoon. G. intestinalis is currently 
regarded as a complex of eight (A-H) assemblages displaying distinct host specificities and transmission 
patterns. In this way, molecular data on the parasite assemblages and sub-assemblages founded is useful 
to evaluate the potential role of domestic dogs as suitable reservoirs of human giardiasis. The aim of this 
work is to determine the presence, molecular diversity and frequency of G. intestinalis in different dog 
populations in Castellón Province (Spain). 

Results: 36.5% (127/348) of the samples studied were positive for G. intestinalis. A total of 44 isolates 
were adequately genotyped at assemblages A (27.3%), B (31.8%), C (4.6%) and D (36.3%). In addition 23 
of them were determinate as sub-assemblages AII (39.2%), AIII (8.7%), BIII (30.4%) and BIV (21.7%). 
We also identified 8 mixed infections: A + B + D (1/8), AII + B (1/8), AII + BIII (2/8), AII + BIV (1/8), 
AII + D (1/8), AIII + BIV (1/8) and BIII + BIV (1/8). The analysis by dog category evidenced that 
the dogs of shelter show more frequency of appearance of assemblages belonged of canids (C and D), 
whereas the dogs of breeding and hunting presented more frequently assemblages A and B, and a great 
variety of sub- assemblages and combinations of them. Phylogenetic studies of the sequences obtained 
using the bg and gdh genes as markers showed polymorphisms for the sub- assemblages AII, BIII and 
BIV, and assemblage D. 

Conclusions: The high prevalence of G. intestinalis found in the canine population evidenced a high 
infective pressure in the province of Castellón. This situation maybe support the important genotypic 
diversity found as well as the high number of mixed infections. The finding of zoonotic genotypes such 
as AIII and BIV shows a potential risk of transmission to humans. The genetic variant of G. intestinalis 
differs slightly from those documented in other Spanish regions, indicating that the evolutionary 
divergence found has been a relatively recent phenomenon.
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H2 - Can horse trematode infections be considered as neglected 
diseases?
María Sol Arias, José Ángel Hernández, Antonio M. Palomero, José Suárez1, María I. Silva, 
Cristiana Cazapal-Monteiro, Jaime Sanchís2, Rita Sánchez-Andrade, Adolfo Paz-Silva CoPar 
research group, Faculty of Veterinary, university of santiago de Compostela (spain). 1european College of Veterinary 
diagnostic imaging, resident universität Zürich (switzerland). 2university of the republic, salto (uruguay).

Infection by trematodes is well known among ruminants, but seldom considered among horses, even 
when certain clinical signs and changes in the levels of some hepatic diseases are exhibited. In the last 
5 years, a total of 61 blood samples belonging to horses from Andalusia, Madrid, León, Valladolid and 
Galicia were sent to the Laboratory of the Group for the Study of Diseases of Equines. Horses showed 
vague signs such as apathy, anorexia, irritability and sometimes jaundice. Blood samples were analyzed 
for determining the activity of several enzymes. All sera were tested by means of two immunoenzymatic 
probes for assessing the presence of IgG antibodies against the liver trematodes Fasciola hepatica and 
Dicrocoelium dendriticum.

The analysis of blood samples showed values above normal for γ-GT, alkaline phosphatase, GOT and 
bilirubinemia. The percentage of horses seropositive to the FhrAPS (F. hepatica recombinant protein) 
was 51%, and 56% to the D. dendriticum excretory/secretory antigens. These results point that horse 
infection by trematodes should be taken into consideration.

economical support: research Project Ctm2015-65954-r (ministerio de economía y Competitividad, spain; Feder). dr. CF 
Cazapal-monteiro is recipient of a postdoctoral fellowship from the Xunta de galicia (spain).
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H3 - Papel epidemiológico del zorro rojo (Vulpes vulpes) procedente del 
noroeste de la Península Ibérica en la dispersión del piroplasma Babesia 
microti-like sp
Rocío Checa1, Ana Mª López2, Luis Fidalgo2, Juan P. Barrera1, Ana Montoya1, Nieves Ortega1, 
Rosa Gálvez1, Valentina Marino1, Guadalupe Miró1
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1departamento de sanidad animal, Facultad de Veterinaria, universidad Complutense de madrid, avda. Puerta de Hierro 
s/n, madrid, spain. 2dept. of Ciencias Clínicas Veterinarias, Veterinary Faculty, universidad de lugo (spain).

Objetivos: El piroplasma Babesia microti-like (Bml) (sin. Theileria annae, Babesia cf. microti, Babesia 
vulpes) afecta tanto a carnívoros domésticos como silvestres. La infección por Bml en el perro, es 
considerada una enfermedad trasmitida por garrapatas y endémica en el noroeste de la Península Ibérica. 
En la actualidad, la distribución de Bml en el zorro rojo (Vulpes vulpes) es muy amplia, habiéndose 
detectado en varios países de Europa, Canadá y Estados Unidos. El objetivo de este estudio fue determinar 
la prevalencia de Bml en el zorro rojo en Galicia, así como en las garrapatas (Fam. Ixodidae) recogidas de 
los mismos mediante el uso de técnicas moleculares.

Resultados: El 72% (171/237) de los zorros fue positivo a la infección por Bml. De un 41,7% (58/139) 
de estos cánidos silvestres se recolectaron garrapatas, siendo Ixodes hexagonus la especie de garrapata 
predominante, hallándose todos sus estadíos (larva, ninfa y adulto) sobre este hospedador. En menor 
proporción se identificaron otras especies como Dermacentor reticulatus, Ixodes ricinus y Riphicephalus 
sanguineus. De los 65 lotes de ejemplares de garrapatas procedentes de zorros infectados que fueron 
analizados mediante PCR, nueve (13,8%) fueron positivos a Bml.

Conclusiones: El zorro rojo se puede considerar como el principal reservorio de Bml, debido a la elvedada 
prevalencia obtenida en estos cánidos silvestres. Los resultados obtenidos contribuyen a clasificar a I. 
hexagonus como un vector potencial para los zorros y otros carnívoros, incluidos los perros. Sin embargo, 
es necesario llevar a cabo futuros estudios para determinar las conexiones entre los ciclos biológicos 
selvático y doméstico de este piroplasma emergente.
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H4 - Six month field efficacy of the combined treatment of dogs with 
Frontline Tri-Act® and NexGard Spectra®

Brianti E.1, Halos L.2, Beugnet F.2

1dipartimento di scienze Veterinarie, università di messina, messina, italy. 2merial (now part of Boehringer ingelheim 
animal Health), 29 av tony garnier, 69007, lyon, France.

This field study aimed to evaluate the efficacy and safety of the monthly use of Frontline Tri-Act® spot-
on (fipronil 6.76% and permethrin 50.48%) and NexGard Spectra® chewable tabs (afoxolaner 1.9% and 
milbemycin oxime 0.4%) in dogs during a period of six months.

Fourty-one healthy dogs living in an area of Sicily highly endemic for canine leishmaniosis (CanL) and 
vector borne diseases (VBDs) were included at the beginning of Leishmania transmission season. At 
inclusion, the dogs were ELISA negative to Anaplasma, Borrelia, Ehrlichia and Dirofilaria infection 
(IDEXX 4DX test) and for circulating microfilariae. Six dogs were seropositive to Leishmania, and some 
(58.5%) were naturally infected by internal nematodes and/or fleas and ticks. Animals were treated at 
days 0, 28, 56, 84, 112, 140 and followed-up for efficacy and safety until the study end (day 168). 

No adverse events related to the two products, neither skin reactions nor general signs were observed 
during the study. Efficacy against internal parasites checked at day 14 was 100% for Toxocara canis, 
Toxascaris leonina and Capillaria aerophila, 99.9% for Trichuris vulpis, and 66.1% for Ancylostoma 
caninum. These dogs are hunting dogs living in kennels. They are continously infected by Ancylostoma 
with migrating immature stages. The 14 day post-treatment period could not avoid appearance of new 
adult Ancylostoma and egg shedding. Twenty-four hours after first treatment, 95.8% (23/24) of the 
ectoparasite infested dogs were free from fleas and ticks. Both ecto and endoparasites were significantly 
controlled during the 6 month study period. Blood and serum samples collected on day 168 were tested 
for vector-borne pathogens and no new seroconversions or circulating blood microfilariae were observed.

Concomitant use of Frontline Tri-Act® and NexGard Spectra® in dogs for six months was well tolerated. 
The combination appeared to be also effective in preventing relevant VBDs including CanL over one 
transmission season.
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H5 - Helminth management in Swiss horse breeding enterprises
Hubertus Hertzberg
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institute of Parasitology, university of Zurich, Winterthurerstrasse 2666a, 8057 Zurich, switzerland

In contrast to the situation in adult horses very little data are available on the prevalence and significance 
of helminth infections in young horses in Switzerland. Compared with adult horses the high fluctuation 
rate in the rearing facilities and the more intensive use of anthelmintics generate a high risk of development 
and dissemination of resistant helminth populations. By means of a questionnaire study, husbandry 
conditions and parasite management were analyzed in 42 breeding and rearing facilities. Horses up to 
3 years of age are mainly stabled on deep litter systems, conditions which favour Parascaris-infections. 
During the summer approximately 70% of the roughage is obtained from pasture - a considerable higher 
rate compared with adult horses in Switzerland. In average, young horses are treated with anthelmintics 
3.5/y, predominantly without any diagnostic support. Likewise, the integration of new horses is performed 
without any faecal examination in 83% of the stables. A considerable deficit was detected, as veterinary 
expertise for implementingdeworming strategies is used in only 54% of the farms. To elucidate further 
details in the agedependent patterns of helminth egg excretion 1831 faecal samples from 532 young 
horses (up to 4th grazing period), kept in a monitoring program were analyzed. The mean strongyle 
egg count was 360 epg, which is approximately four times that found in the average adult horse in 
Switzerland. With 86 epg foals showed the lowest strongyle egg count, whereas the highest mean was 
observed in the 2-year old horses (464 epg). In the case of Parascaris the mean egg excretion was 30 epg, 
with highest values found in foals and yearlings. Despite regular treatment high shedders of strongyle 
and Parascaris eggs were identified in several stables. Although clinical cases were not reported from 
the rearing facilities, the observed situation harbours the risk of severe clinical disease, as anthelmintic 
resistance is known to be widespread in strongyles and Parascaris in Switzerland. Without any doubt the 
parasite management in young horses will be more complex and laborious in the future. Farm-specific 
data on age-dependent and seasonal dynamics of helminth infections will be crucial for the development 
of diagnostic-based control concepts in rearing facilities.
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H6 - A field study to asses the efficacy of different anthelmintic drugs in 
working horses, Romania
Mariana Ionita, Buzatu Marius Catalin, Ioan liviu Mitrea

E-mail: ionitamary@yahoo.com

department of Parasitology and Parasitic diseases & animal Biology, Faculty of Veterinary medicine, university of 
agronomic sciences and Veterinary medicine of Bucharest.

The present study aimed to evaluate the anthelmintic efficacy of an oral treatment with ivermectin (IVM), 
pyrantel pamoate (PYR), or fenbendazole (FBZ)) in naturally infected working horses by performing a 
faecal egg count reduction test (FECRT). For this, in total 97 horses originated from eight premises 
in different areas in Northeastern, Center, or Southern Romania, were coprological investigated. Fresh 
fecal samples, collected from individual horses were analyzed by using a modified McMaster method for 
determining the egg per gram (EPG) counts for Day 0 (day of treatment) and Day 14 (post-treatment). 
Overall, 78.4% of horses were positive for helminth infections, including strongyles (78.4%), ascarids 
(7.20%) and tapeworms (2.1%). Of the positive horses, 23, 23 and 30, were treated with IVM, PYR, 
and FBZ, respectively. The results showed a very good efficacy for IVM and PYR (the group mean FEC 
reduction varying from 99.1 to 100% and 98.8 to 100%, respectively. For FBZ, only seven horses of the 
tested ones (23.3%), on four premises, showed individual FEC reduction bellow of 90 (group mean FECR 
range 76.6-100%), which is contrary wise to what registered in larger horse establishments. However, 
further, extended efficacy studies are planned on increased number of yards and premises in order to 
acquire updated data on the current status of the anthelmintic resistance in Romanian horse populations, 
particularly working horses. The findings can be used to develop sustainable approach for parasite 
control programs in Romania.

acknowledgements: this work was supported by ueFisCdi-romania, project Pn-iiru- te-2014-4-1432.
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H7 - Occurrence, clinical importance and determination of pulmonary 
hypertension in dogs with Dirofilaria immitis
Falcón Cordón, Soraya. Carretón Gómez, Elena.Falcón Cordón, Yaiza. Montoya Alonso, Jose 
Alberto 
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servicio de medicina Veterinaria, instituto universitario de investigaciones Biomédicas y sanitarias (iuiBs), universidad de 
las Palmas de gran Canaria, 35413, arucas, las Palmas. teléfono: 928457426.

Aims:

The adult parasites of Dirofilaria immitis lodge in the pulmonary arteries, causing proliferative pulmo-
nary endarteritis and thromboembolisms, which chronically leads to pulmonary hypertension (PH) and 
heart failure [1]. The Right Pulmonary Artery Distensibility Index (RPAD Index) is an echocardiogra-
phic parameter for the early detection of endothelial damage and PH, calculated as the difference in 
diameter of the right pulmonary artery in systole and diastole [2]. The aim was to assess the utility of 
the RPAD Index in heartworm-infected dogs in different clinical status, before and after the adulticidal 
treatment.

Materials and Methods:

The RPAD Index and parasite burden were echocardiographically assessed following specific guidelines 
[2,3] in 42 dogs positive to D. immitis antigens the day of diagnosis (day 0) and end of treatment (day 
120). PH was considered when RPAD Index was <36% [2]. Dogs were further classified as symptomatic/
asymptomatic.

Result:

Mean RPAD Index on day 0 was 31.6±9.5 and 34±9.4 on day 120. PH was present in 61.7% of dogs on 
day 0 (RPAD Index: 25.7±6.5) and 63.8% on day 120 (RPAD Index: 28.1±5.3). By worm burden, PH was 
present in 80% of dogs with high burden (n=5) and 59.5% with low burden (n=42) (p<0.05). Symptoma-
tic dogs (n=13) showed higher Indexes of PH than asymptomatic dogs (n=34) on day 0 (27.8±10.8 versus 
33.1±8.6, respectively) and day 120 (30.1±10.2 versus 35.5±8.8, respectively) (p<0.05 for both)

Conclusions: 

Since PH is a frequent and severe phenomenon in heartworm disease, its objective determination is im-
portant. The RPAD Index is shown as a non-invasive sensitive marker for PH. Parasite burden affected 
significantly the RPAD Index, although is generally accepted that factors other than the parasite burden 
contribute to the vascular damage [4]. Presence of PH was more severe in symptomatic dogs but the 
presence of PH in asymptomatic animals show the diagnostic value of the RPAD Index in the premature 
detection of vascular damage and PH. More time and further studies are needed after the elimination of 
the parasites to observe an improvement of the vascular status, since 120 days after the beginning of the 
treatment probably remnants are still present.

mailto:soraya.falcon@ulpgc.es
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H8 - Occurrence of strongyloidiasis in sheltered dogs from Southern Italy 
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medicine, university of Bari, italy. 4institute of animal Health, university of las Palmas de gran Canaria, spain. 

Strongyloidiasis caused by Strongyloides stercoralis is a zoonotic disease potentially fatal to dogs and 
humans. Data on the epidemiology of canine strongyloidasis is scant, likely because of inadeguate 
diagnostics currently employed for the detection of dog infections by Strongyloides. To our knowledge, 
polymerase chain reaction (PCR) has not been applied to dogs either for epidemiological surveys or 
for comparison of diagnostic methods. We reported the clinical presentation and outcome of 5 dogs 
with S. stercoralis infection diagnosed by the detection of larvae in fecal samples. In addition, a qPCR 
routinely used in human medicine has been used for the diagnosis of canine strongyloidasis. Dogs were 
hosted in a single shelter in the province of Bari in which a history of diarrhea, weight loss, reduced 
appetite and respiratory symptoms was reported. The five dogs were positive for S. stercoralis by 
coproscopy on direct faecal smears and via the Baermann method. All of them, but one, were treated 
with fenbendazole (Panacur®, Intervet, Animal Health, 50mg/kg, PO daily for five days), or with a 
combination of fenbendazole and moxidectin plus imidacloprid spot-on (Im/Mox; Advocate® spot-on, 
Bayer). Following treatment all dogs resulted negative at Baermann in at least 12 days. Anyway, failure 
of treatment was documented in two dogs by means of reverted Baermann positive results throughout 
the study and/or post-mortem detection of adult parasites. PCR was positive in all pre-treatment fecal 
samples and in all fecal debris. One dog resulted negative at Baermann test one week after treatment 
and showed positive PCR results. This study documents, for the first time, the presence of S. stercoralis 
infection in sheltered dogs from southern Italy. Treatment with fenbendazole alone or combined with 
moxidectin plus imidacloprid could be not effective against the infection. PCR routinely used for S. 
stercoralis diagnosis in humans showed good performance in dog and could be important not only for 
diagnostic purpose but also to evaluate the efficacy of treatments. Finally, data indicate that S. stercoralis 
infection may represent an issue for sheltered animals and a potential risk for personnel working in the 
large number of municipal shelters present in Southern European countries.
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H9 - Characterization and role of Trichinella DNaseII activity to escape 
immune response
Chengshui Liao2, Xue Bai2, Pan Liu2, Xuelin Wang2, Bin Tang2, Pascal Boireau1,2 and Mingyuan 
Liu2
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laboratory for Zoonosis research, ministry of education, institute of Zoonosis, Jilin university, Changchun, People’s 
republic of China. 3oie Collaborating Center for Food-Borne Parasites in the asian-Pacific region, Changchun, People’s 
republic of China.

Nematode parasite Trichinella zoonotic, 1 mm long, is blocked at the intestinal mucosa in a few hours 
in the immunized animal or rats in a host restriction context. The analysis of differential transcriptome 
in Trichinella spiralis1 by various technologies (subtractive cDNA libraries, RNA sequencing of different 
Trichinella stages, genome sequencing of Trichinella) allowed us to identify and describe a family of 
genes coding for type II DNase. More than 120 representatives of this family were identified and only 
one gene encoded a DNaseII having the canonical catalytic amino acid triad (encoded protein was called 
Plancitoxine3 for its strong identity with a starfish nuclease). We showed the expression of different 
Trichinella DNAseII provides functional enzymes cleaving DNA in this family, whatever the structure 
of the active enzymatic site. DNaseII secretion was identified by electron microscopy and analyzed 
by confocal microscopy using antibodies specific for DNase II of Trichinella spiralis. The peripheral 
location of DNAseII secretion results from their colocalization in the pore level in the cuticle of the 
worm. Purified muscle larvae was put in contact with mouse macrophages and are the subject of direct 
attachment of cells. Macrophages block parasitic movements during the phenomenon of “NETosis”, 
originally described with extracellular neutrophils. The addition of DNaseII inhibitor in ex vivo model 
induce strong mortality of parasites. A major effector of parasite penetration to bypass the immune 
response is thus suggested for Trichinella.

1. liu, m., Wang, X. l., Fu, B., li, C., Xinping., W., le rhun, d., Chen, Q. J., and Boireau, P. (2007) identification of stage-
specifically expressed genes of trichinella spiralis by suppression subtractive hybridization, Parasitology 134, 1443-1455. 
2. liu, m. F., Wu, X. P., Wang, X. l., Yu, Y. l., Wang, W. F., Chen, Q. J., Boireau, P., and liu, m. Y. (2008) the Functions of 
deoxyribonuclease ii in immunity and development, dna and cell biology 27, 6. 
3. liao, C., liu, m., Bai, X., liu, P., Wang, X., li, t., tang, B., gao, H., sun, Q., liu, X., Zhao, Y., Wang, F., Wu, X., and Boireau, P. (2014) 
Characterisation of a Plancitoxin-1-like dnase ii gene in trichinella spiralis, Plos neglected tropical diseases 8, e3097.
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Aim:

Heartworm disease is a cardiopulmonary condition caused by Dirofilaria immitis, which lodges in the 
pulmonary arteries of the hosts – dogs and cats, mainly. Parasite excretory products and other factors 
produce proliferative pulmonary endarteritis, which chronically leads to pulmonary hypertension and 
right-sided cardiac failure [2]. The aim was to establish a connection between radiologic findings and 
stage of severity of heartworm disease based on symptomatology.

Materials and Methods:

48 dogs positive to D. immitis antigens were evaluated. Animals were further classified based on 
symptomatology and divided into 4 groups [2]: Class I (n=13, asymptomatic or mild symptomatology), 
Class II (n=21, moderate symptomatology), Class III (n=8, severe symptomatology) and Class IV (n=6, 
caval syndrome, acute symptomatology).

Latero-lateral view, right recumbence and Dorso-Ventral thoracic radiographs were performed. Vertebral 
Heart Score (VHS) and ratio of the right cranial pulmonary artery to the fourth rib (P:R ratio) were 
measured according to Buchanan and Bücheler [3] and Oui et al. [4], and reference ranges established as 
9.7±0.5 and < 1, respectively [3,4].

Results:

Class I dogs showed VHS scores and P:R ratios within reference ranges (9.7±0.5 and 0.9±0.2, respectively). 
VHS scores were increased in Class II dogs (10.3±0.7), being significant in Class III (10.9±0.9) and 
Class IV (11.3±0.7) (p<0.05). P:R ratios increased accordingly with the severity of the disease in Class II 
(1.3±0.4), Class III (2.3±1) and Class IV (2.8±0.9) (p<0.05 for Class III and IV).

Conclusions:

It can be observed a relation between symptomatology and severity of the disease objectively assessed by 
thoracic radiography. Class I dogs are within reference values and radiologic parameters increase along 
with the clinical severity of the disease, being Class III and IV within pathological values. These animals 
present a chronic stage of the infection, which is reflected in the thoracic radiography as enlargement of 
cardiac silhouette, enlarged, thick-walled, and tortuous pulmonary arteries; the affected animal probably 
presents pulmonary hypertension and cardiac damage. Presence of changes in Class II dogs remark early 
remodeling of vasculature in this disease. The results show the utility of thoracic radiography and further 
studies should be carried out to establish reference ranges to classify and evaluate heartworm-infected 
dogs by severity.
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H11 - Equine piroplasmosis prevalence reduction in a Donkey farm in 
Spain
Leticia Bartolomé del Pino, Atocha Calvo, Miguel Llorens-Picher, Aránzazu Meana 

E-mail: migllore@ucm.es

universidad Complutense de madrid, Facultad de Veterinaria, departamento de sanidad animal. avenida Puerta de Hierro 
s/n, 28040 madrid. 

Equine piroplasmosis is caused by Theileria equi and Babesia caballi. These agents are transmitted by ticks 
and are present all throughout Spain causing mainly subclinical infections, but in some cases can be fatal. 
The aim of this study was to investigate the presence of responsible agents of piroplasmosis in a donkey 
farm and to compare the results with those obtained fifteen years ago. To determine the prevalence 
(CI95%) donkey sera were analysed by ELISA (T. equi and B. caballi VMRD Kit®). Total prevalence in 
2016 (n=37) for T. equi was 13% and for B. caballi was 5%, which represents a decrease respect to values 
detected in the year 2001 (n=21) 29% and 14% respectively. The most reasonable hypothesis that could 
explain this lower prevalence was the better hygiene and sanitary management introduced in the farm. 
To confirm it, coprological analyses were performed using systematic classical methods, and data were 
compared with previous information. In the year 2001 (n=15), 93% of animal faeces were positive to eggs 
from parasites of Suborder Strongylida, while in 2016 (n=34) this value was reduced to 24%; the mean 
eggs per gram of faeces (EPG) in 2001 was 284 EPG while in 2016 was 123 EPG. These results confirm 
that hygiene procedures and mite control programs in endemic areas can be an effective tool to reduce 
piroplasmosis prevalence, but not enough to eliminate the agents from this areas.
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H12 - Análisis del gen conjugador de la Ubiquitina, sobre expresado 
en promastigotes metacíclicos de Leishmania infantum extraídos de 
Phlebotomus perniciosus 
Jaime Larraga, Ana Alonso, Pedro José Alcolea, Vicente Larraga

E-mail: jlarraga@cib.csic.es

Centro de investigaciones Biológicas (CsiC), ramiro de maeztu 9, 28040, madrid, españa.

Introducción

La Leishmaniasis es una enfermedad causada por el protozoo del género Leishmania con cerca de dos 
millones de casos nuevos cada año en el mundo. Sus principales formas clínicas son cutánea, mucocutánea 
y visceral. En Europa, la leishmaniasis visceral es causada por L. infantum y es transmitida por la picadura 
de una mosca del género Phlebotomus.

La enzima conjugadora de la Ubiquitina E2 (Linj.33.2910) es uno de los genes sobre expresados en el 
estado infeccioso en el vector y puede estar relacionado con la capacidad de infección del parásito. Está 
relacionado con la degradación de las proteínas por la vía del proteosoma. 

Objetivos

Estudio de la expresión y la localización subcelular de la enzima conjugadora de la Ubiquitina de L. 
infantum. 

Métodos

Los alineamientos de las secuencias con organismos modelos fueron realizados con ClustalW y BlastP. 
El gen fue clonado en un vector pQE-30 y la expresión se llevó a cabo en una cepa M15[pREP4] de 
Escherichia coli. La proteína fue purificada usando una cromatografía por afinidad Ni2+ y se obtuvo un 
anticuerpo policlonal en conejo frente a la misma. La expresión de la proteína se ha medido con Western 
blot en extractos completos del parásito a lo largo de la curva de crecimiento de promastigotes en cultivo 
axénico, incluyendo promastigotes procíclicos y en metacíclicos aislados con lectina de cacahuete y con 
amastigotes axénicos. La localización celular se ha estudiado mediante Inmunofluorescencia indirecta 
(IFI) en microscopio confocal. 

Resultados

El gen conjugador de la Ubiquitina muestra una homología del 92% con L. mayor y del 82% con L. 
braziliensis. Si se compara en Trypanosoma (T. Cruzi) la homología desciende al 68%. La enzima es 
similar a la cadena A de su ortólogo humano. El western blot ha revelado un cambio de la expresión a 
lo largo de la curva de crecimiento en cultivos axénicos. La expresión de la proteína es constitutiva a lo 
largo del desarrollo del parásito en cultivo axénico y está localizada en el núcleo y en unidades discretas 
en el citoplasma. 

Conclusión

La proteína E2 presenta variaciones en su expresión a lo largo del ciclo del parásito. Se ha detectado que 
cambia la expresión de la proteína a lo largo de la curva de crecimiento en cultivo axénico. De acuerdo al 
IFI, la enzima E2 esta compartimentalizada en el protozoo.
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H13 - Leishmania infantum infection in horses from central Spain
Aránzazu Meana, Lucía Ortega, Miguel Llorens-Picher, Ana Montoya, Guadalupe Miró

E-mail: ameana@ucm.es; luciao01@ucm.es; migllore@ucm.es; amontoya@ucm.es; gmiro@ucm.es

universidad Complutense de madrid, Facultad de Veterinaria, departamento de sanidad animal. avenida Puerta de Hierro 
s/n, 28040 madrid. 

The aim of this work was to work out the possibility that equines can be also infected by Leishmania 
infantum. Sera from 148 animals (91 horses and 57 donkeys) were analysed with an indirect 
immunofluorescence (IFAT) used routinely in the diagnosis of canine leishmaniosis, adapted to in this 
case by way of using anti-IgG equine conjugated. Positive controls were obtained from positive DAT 
serum samples and cut-off was set at 1:40. Positive result titres of 1:40 and 1:80 were obtained on 5 horses 
from the provinces of Madrid (n=3) and Toledo (n=2). None of the positive horses presented cutaneous 
lesions compatible with Leishmania spp. along the study period. 

In both cases the presence of infected dogs that coexist in the same facilities with seropositive horses has 
been assessed as a risk factor. A survey was conducted on 50 people (25 veterinarians and 25 owners) to 
assess their knowledge on equine leishmaniosis and the importance attributed. Data obtained indicated 
that both veterinarians and owners were unaware of the existence of the disease.
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H14 - Transmission of Toxocara canis from cockroaches to a paratenic host 
Tabata González-García1; Marco Antonio Muñoz-Guzmán1; Hussein Sánchez-Arroyo2; María 
Guadalupe Prado-Ochoa1; Jorge Alfredo Cuéllar-Ordaz1; Fernando Alba-Hurtado1

E-mail: fealba@hotmail.com

1departamento de Ciencias Biológicas, Facultad de estudios superiores Cuautitlán, unam, méxico. Km 2.5 Cuautitlán-
teoloyucan, Col. san sebastian Xhala, Cuautitlán izcalli, edo. de méxico. 2Posgrado en entomología y acarología, Colegio 
de Posgraduados, méxico. 

Cockroaches are considered to be mechanical vectors for microorganisms that cause diseases in domestic 
fauna and humans; however, their role in the transmission of Toxocara canis has not been demonstrated. 
In light of this, the present study assessed the capacity of Blatella germanica and Periplaneta Americana to 
disseminate and transmit infective phases of T. canis to rats, which were used as a model paratenic host. 

P. americana and B. germanica inoculated orally with T. canis larvated eggs shed eggs and larvae in 
their fecal matter during the first 6 days post-inoculation. Larvae were recovered from the brain, lungs, 
kidneys and liver of rats that had been inoculated with either infected cockroaches or their feces. ELISAs 
of serum detected an increase of antibodies anti-T. canis excretion-secretion antigens, whereas Western 
Blot (WB) showed 4 bands (120, 50, 35 and 28 kDa) that were similar to those found in positive control 
rats. Macroscopically, the liver and kidneys of infected rats had hemorrhagic areas with milk-spot-like 
lesions. The lungs showed diffuse grey protuberances. Histologically, hemorrhagic areas with leucocytic 
infiltrate were observed in the liver, lungs and kidneys. Some larvae were found within a granuloma 
that was surrounded by eosinophils and other leucocytic infiltrates. Larvae were found in the brain, but 
without inflammatory infiltrate. 

Both cockroach species that ingested larvated eggs of T. canis may shed viable larvae or eggs in their 
fecal matter. The induction of specific serum antibodies, presence of larvae in tissues and characteristic 
lesions associated with larval migration in the organs of rats that had ingested either whole adults or feces 
of B. germanica or P. americana demonstrate the capacity of these cockroaches to transmit toxocariosis 
to paratenic hosts. 

this study was supported by the PaPiit/unam Project no. in222316.
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H15 - PROGESTERONE EFFECT ON Haemonchus contortus L3/L4 MOLTING 
in vitro
Ricardo Gutiérrez-Amezquita1; Marco Antonio Muñoz-Guzmán1; Jorge Morales-Montor2; Karen 
Nava-Castro2; Jorge Alfredo Cuéllar-Ordaz1; Fernando Alba-Hurtado1

E-mail fealba@hotmail.com 

1departamento de Ciencias Biológicas, Facultad de estudios superiores Cuautitlán, unam, méxico. Km 2.5 Cuautitlán-
teoloyucan, Col. san sebastian Xhala, Cuautitlán izcalli, edo. de méxico, CP 54714. 2departamento de inmunología, 
instituto de investigaciones Biomédicas, universidad nacional autónoma de méxico, aP 70228, CdmX 0415, méxico. 

Progesterone direct effect were tested on Haemonchus contortus larvae morphology, maturity and behavior 
in vitro. Addition of progesterone at 8 ng/mL to larval cultures for 10 days reduced the enlargement of 
the exposed larvae; meanwhile, addition of 160 ng/mL for 10 days increased it. 52% and 65% of H. 
contortus larvae cultured in RPMI-1640 medium without hormone during 5 and 10 days molted from 
larva 3 (L3) to larva 4 (L4) respectively; however, adding different progesterone concentrations (1, 8, 16, 
80 and 160 ng/mL) to larval cultures inhibited significantly the molting process in the same periods; 
moreover, treatment with 8 ng/mL of progesterone or more, increased larval motility (p< 0.05) when 
compared with untreated larvae. Flow cytometry showed expression of progesterone like-receptors (P4-
R) in 15% of newly obtained H. contortus larvae cells; when larvae were cultured for 5 days with the 
hormone, the percentage of P4-R+ cells was kept, nevertheless, untreated larvae decreased significantly 
the number of P4-R+ cells. This results show that H. contortus larvae have progesterone like-receptors 
and react inhibiting the molting process, suggesting the participation of progesterone in the arrested 
larval phenomenon. 

this study was supported by the PaPiit/unam Project no. in222316.
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H16 - Caracterización de la proteína Enoyl-CoA hidratasa/isomerasa de 
Leishmania infantum
Luis Martins, Ana Alonso, Pedro J. Alcolea, Vicente Larraga, EUROLEISH-NET

Centro de investigaciones Biológicas (CsiC), madrid, spain

La gran mayoría de los tratamientos existentes actualmente frente a la leishmaniosis presentan varias 
desventajas como su extrema toxicidad, resistencia a los fármacos y recurrencia de la enfermedad. Por 
estos motivos surge la necesidad de desarrollar nuevos tratamientos o estrategias capaces de prevenir el 
desarrollo de esta enfermedad. Una de estas posibles estrategias es la vacunación. 

En nuestro laboratorio seleccionamos un gen especifico que codifica la proteína enoyl-CoA hidratasa/
isomerasa de L. infantum (ECH) (LinJ. 29.2420), que se encuentra sobre expresado durante la fase más 
infectiva de este parasito, la de promastigotes metacíclicos, que fueran aislados por selección negativa con 
aglutinina de cacahuete (PNA) (Alcolea et. al, 2009). Este patrón de expresión puede estar relacionado 
con la infectividad del parásito. 

La ECH presenta ambas actividades de hidratasa y isomerasa que están involucradas en la ruta de la 
β-oxidación. La actividad de hidratasa de esta proteína cataliza la hidratación de α,β-insaturada-CoA, 
mientras la isomerasa cataliza la conversión de cis-3-enoyl-CoA o trans-3-enoyl-CoA en trans-2-enoyl-
CoA.

El gen seleccionado fue clonado, utilizando las enzimas de restricción BamH I y Hind III, en el plásmido 
de expresión pQE30 de células de E. coli. Las condiciones ideales de expresión de la proteína codificada 
por este gen son 2h a 37°C. Este gen fue también clonado en el plásmido pIRmcs3 con el objetivo de 
obtener parásitos transfectantes de L. infantum. Para eso se utilizaron las enzimas de restricción Bgl II 
and Ned I. También fue posible obtener un anticuerpo policlonal, frente a la proteína codificada por el 
gen seleccionado, infectando dos conejos de Nueva Zelandia, utilizando 600µg de proteína purificada. 

La proteína recombinante fue purificada por cromatografía de afinidad utilizando columnas de Ni2+. 
Esta proteína forma hexámeros, constituidos por dos trímeros. La expresión de la ECH fue medida a lo 
largo del ciclo biológico de L. infantum, desde el estadio de promastigotes procíclicos hasta metacíclicos.

Fue posible predecir un modelo 3D de la proteína en estudio utilizando los softwares I-Tasser, PyMOL 
y BlastP juntamente con la base de datos PDB. Gracias al software ClustalW fue posible analizar la 
homología tanto de nucleótidos como de la proteína frente a diversos organismos. 

La secuencia de nucleótidos fue alineada con otras secuencias ortólogas, presentando bajos porcentajes 
de homología con otras proteínas de mamíferos, siendo especialmente baja frente a la de humanos (6%). 

El gen que codifica la ECH se encuentra sobre expresado en el estadio más infectivo de los promastigotes 
de L. infantum, fue clonado y la proteína recombinante fue purificada, utilizando tanto condiciones 
nativas como desnaturalizantes. La expresión proteica y la utilización de parásitos transfectados nos 
ayudará a evaluar la posible relación de la proteína con la infectividad del parásito. Los porcentajes 
de homología juntamente con la estructura predica de la proteína sugieren que este pude ser un buen 
candidato como diana terapéutica.
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H17 - Monthly administration of milbemycin oxime plus afoxolaner 
chewable tablets (NexGard Spectra®) to prevent Angiostrongylus vasorum 
infection in dogs 
Wilfried Lebon1,2, Eric Tielemans2, Steffen Rehbein3, Pascal Dumont2, Stephen Yoon4, Fredéric 
Beugnet2, Philippe Jeannin2, Diane Larsen4, Lénaïg Halos2

1merial (Boehringer ingelheim animal Health), CrsV, 805 allée des Cyprès, 01150 saint-Vulbas, France. 2merial (Boehringer 
ingelheim animal Health), 29 avenue tony garnier, lyon 69007, France. 3merial (Boehringer ingelheim animal Health), 
Kathrinenhof research Center, 83101, rohrdorf, germany. 4merial (Boehringer ingelheim animal Health), duluth, ga, 
30096-4640, usa.

A randomized, negative control, blinded study was conducted to evaluate the preventive efficacy of 
monthly administered NexGard Spectra® (milbemycin oxime and afoxolaner) chewable tablets against 
canine A. vasorum infection in a multiple challenge (trickle infection) model. Twenty beagle dogs were 
challenged orally with approximately 40 third-stage larvae of A. vasorum once every other week on seven 
occasions. Half of the dogs were administered NexGard Spectra® as close as possible to the minimum 
recommended dose (0.5 mg/kg and 2.5 mg/kg milbemycin oxime and afoxolaner, respectively) four times 
from Day 0 onwards at monthly intervals while the remaining dogs served as untreated controls. Starting 
six weeks after first challenge, feces were collected bi-weekly and examined for A. vasorum larvae. For 
parasite recovery and count, dogs were necropsied eight days following the last treatment. No clinical 
signs were observed in any of the dogs throughout the study. Geometric mean adult A. vasorum counts 
were 66.4 and 3.4 for the untreated and treated dogs, respectively (P<<0.0001). Thus, preventive efficacy 
of monthly NexGard Spectra® treatment was 94.9%. In addition, NexGard Spectra® treatment reduced A. 
vasorum larval excretion by 99.9% (P<0.0001). At necropsy, considerable lung lesions were observed in 
the untreated dogs while NexGard Spectra®-treated dogs did not show marked lung lesions. These results 
demonstrate that NexGard Spectra®, when administered at monthly intervals, can effectively prevent 
canine A. vasorum infection.

Keywords: dog, angiostrongylus vasorum, milbemycin oxime, prevention.



XX Congreso de la Sociedad Española de Parasitología
XV Meeting del European Veterinary Parasitology College

ComuniCaCiones - Parasitología Veterinaria · Parásitos de animales doméstiCos
175

H18 - VACCINE TRIAL IN EXPERIMENTAL FASCIOLA HEPATICA INFECTION 
IN SHEEP
F. Javier Martínez-Moreno, Rafael Zafra, José Pérez-Arévalo2, Isabel Acosta, Raúl Pérez-
Caballero, Leandro Buffoni, Álvaro Martínez-Moreno 

dpto sanidad animal-Parasitología y enfermedades Parasitarias. Facultad de Veterinaria. universidad de Córdoba. 2dpto 
anatomía y anatomía Patológica Comparadas. Facultad de Veterinaria. universidad de Córdoba. 

Infections of humans and livestock with Fasciola hepatica and F. gigantica, are a significant cause of 
morbidity, mortality and economic losses worldwide A vaccine to aid in the control of fasciolosis, and 
reduce the requirement for drug treatment, would have a very significant impact on the economics 
of livestock production. A number of recombinant antigens including the cathepsin L (CL), leucine 
aminopeptidase (LAP), peroxiredoxin (Prx), and helminth defence molecule (HDM) have shown potent 
immunomodulatory effects on innate immune responses to liver fluke. 

A housed sheep trial was conducted to study immune response and immunomodulation during early 
stages of infection. 25-six month-age female sheep were allocated into 5 groups of 5 animals each, and 
immunized with different vaccine formulation: 

- Group 1: Infected control (Ctrl+). 

- Group 2: vaccine 1 (CL1, PRX, HDM, LAP) + Montanide 61VG. 

- Group 3: vaccine 2 (CL1 & HDM) + Montanide 61 VG. 

- Group 4: vaccine 3 (CL1, PRX, HDM, LAP) + Alum. 

- Group 5: Control – non-infected. 

Animals were immunized with 50-100 μg protein subcutaneously three times 3 weeks apart. Experimental 
infection was carried out 3 weeks after immunization. One group was uninfected control, and the 
remaining groups were infected with 150 F. hepatica mc and sacrificed at 1, 3, 9 and 18 days post-
infection (dpi). 

Protection is assessed by fluke burdens, FEC and by evaluation of hepatic lesions and weight gain. 

Fluke burdens. Mean fluke Number revealed significant differences (P= 0.02) between vaccine 1 and 
infected control, with a 37.3% fluke reduction. 

Fluke weight was also significantly lower in vaccine 1 respect to the infected control. 

Fecal Egg Count: Positive control group showed lower FEC than vaccinated groups. 

Gross hepatic lesions were scored 0-5 according the percentage of hepatic surface affected. Gross hepatic 
lesions were significantly lower in vaccine 1 and infected control. 

Serum IgG response has been conducted for IgG1 and IgG2 specific for all four antigens. It was noted 
a significant increase 8 weeks after first immunisation in the three vaccines respect to the negative and 
positive control, the latter increased 8 weeks after infection.
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H19 - Efficacy of afoxolaner (NexGard® and NexGard Spectra®) for the 
treatment and control of generalised demodicosis due to Demodex canis 
in dogs under field conditions
Wilfried Lebon12, Jacques Guillot3, Patrick Bourdeau4, Didier Pin5, Jaroslaw Popiel6, Dorota 
Pomorska Handwerker7, Massimo Beccati8, Céline Darmont, Odile Croza, Vincent Bruet 
Thomas Brement, Marion Mosca5, Agnieszka Cekiera6, Eric Tielemans1, Frederic Beugnet2, 
Pascal Dumont1, Steffen Rehbein9, Diane Larsen10, Lénaïg Halos2

1merial (Boehringeringelheim animal Health) , CrsV, 805 allée des Cyprès, 01150 saint-Vulbas, France; 2 merial 
(Boehringeringelheim animal Health), 29 avenue tony garnier, lyon 69007, France; 3unité de Parasitologie – mycologie 
- maladies parasitaires et fongiques et dermatologie, ecole Vétérinaire de maisons alfort, 94704 maisons-alfort, France; 
4unité de dermatologie, parasitologie des carnivores et des équidés, mycologie, oniris, site de la Chantrerie - Cs 40706 
- 44307 nantes Cedex 03, France ;m ; 5unité de dermatologie Vetagro sup, 1, avenue Bourgelat - BP 83 69280 marcy 
l’etoile, France ; 6Wroclaw university of life sciences, Faculty of Veterinary medicine, Pl. grunwaldzki 47, 50-366 Wrocław, 
Poland; 7lubelskaPoliklinikaWeterynaryjna, alejaKrasnicka 89, 20-718 lublin, Poland; 8 Centro medico Veterinario adda Via 
roma, 3 24042 - Capriate san gervasio, italy; 9merial (Boehringeringelheim animal Health), Kathrinenhof research Center, 
83101, rohrdorf, germany.; 10merial (Boehringeringelheim animal Health), duluth, ga, 30096-4640, usa.

A multi-centric study was conducted in France, Italy and Poland to evaluate the efficacy of monthly 
administered afoxolanerin its chewable tablet formulations(NexGard Spectra® and NexGard®) for the 
treatment of canine generalized demodicosis under field conditions. In total, 50 dogs confirmed positive 
for Demodex mites by pre-treatment deep skin scrapings, and presenting clinical signs of generalized 
demodicosis were included. Dogs were allocated to one of the two treatment groups, NexGard Spectra® 
(≥2.5mg/kg afoxolaner + ≥0.5 mg/kgmilbemycin oxime) or NexGard®(≥2.5mg afoxolaner/kg). Of the 
50 dogs enrolled, 48 completed the study and received three treatments at monthly interval; 19 dogs 
were treated with NexGard Spectra® and 29 dogs received NexGard®.Deep skin scrapings and clinical 
examinations were performed monthly in order to evaluate the reduction in mite counts and the 
resolution of clinical signs. On Day 84, the percentage reduction of mite counts in dogs treated with both 
NexGard Spectra® and NexGard® was ≥90%.A significant clinical improvement was also observed. This 
field study illustrates that monthly administration of oral afoxolaner in NexGard® or NexGard Spectra® 
may have interesting potential in of the control of canine generalized demodicosis. 

Keywords: dog, demodex canis, afoxolaner, treatment.
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H20 - Application of non-invasive techniques to the diagnosis of canine 
leishmaniosis in an endemic area of Brazil 
Rubén Muñoz-Madrid1, Silvia Belinchón-Lorenzo1, Fernanda Grecco Grano2, Virginia Iniesta1, 
Javier Fernández-Cotrina1, Juan Carlos Parejo3, Isabel Monroy1, Victoria Baz1, Adela Gómez-
Luque1, José Luis Barneto1, Carolina Grecco Grano Bordini4, Gisele Fabrino Machado2, Luis 
Carlos Gómez-Nieto1

1leishmanCeres laboratory (glP Compliance Certificated). Parasitology unit. Veterinary Faculty, university of extremadura, 
avenida de la universidad s/n, 10003 Cáceres, spain. 2laboratório de Patologia aplicada (lapap), College of Veterinary 
medicine, unesP - univ estadual Paulista, rua Clóvis Pestana, 793 araçatuba/sP, Brazil CeP: 16050-680. 3genetics unit. 
Veterinary Faculty, university of extremadura, avenida de la universidad s/n, 10003 Cáceres, spain. 4departamento de 
Clínicas Veterinárias (CCa), universidade estadual de londrina (uel). Campus universitário, londrina/Pr, Brazil CeP: 
86051-990. 

Background and objective: despite the control programs stablished in Brazil, visceral leishmaniosis 
remains a serious public health problem. For an accurate diagnosis of the disease, the combination of 
serological and molecular techniques is needed. In this way, the association between qPCR and non-
invasive samples has shown high sensitivity results. Studies conducted in Spain revealed that both hair 
and cerumen from dogs with leishmaniosis can harbor parasite kinetoplast DNA (kDNA). Therefore, 
the objective of this work was to analyze hair and cerumen samples by qPCR of dogs from a Brazilian 
endemic area. 

Methods: two groups of dogs, A and B, were analyzed. Group A consisted of 16 dogs with leishmaniosis 
confirmed by serology and lymph node fine-needle aspiration coming from Araçatuba, a Brazilian 
endemic area. Group B or control comprised 5 healthy dogs (assessed as negative by parasitological and 
serological methods) from Londrina, a non-endemic Brazilian region. We analyzed by qPCR dried blood 
spots, hair and cerumen from all dogs, and also hair of cutaneous lesions from dogs of group A. 

Results: regarding dogs with leishmaniosis (Group A), Leishmania kDNA was detected in all the samples 
obtained from nine dogs, being the whole group positive to at least two of them. Cerumen-qPCR showed 
the highest sensitivity (87.5 %), whereas the lowest was reached by blood-qPCR (68.75%). Comparing 
hair-qPCR results, it can be observed that sensitivity was higher in hair from lesions (78.57%) than in 
those from healthy areas (62.5%). On the other hand, the specificity of qPCR assays was the 100% applied 
to all kind of samples taken from control dogs of the group B. 

Conclusions: in this work we assessed for the first time hair and cerumen samples for the molecular 
diagnosis of canine visceral leishmaniosis in dogs from a Brazilian endemic area. The combined use 
of these non-invasive samples for qPCR analysis provides high reliability, taking into account the high 
sensitivity and total specificity reached by the method, making it more useful for prevention and control 
procedures for zoonotic visceral leishmaniosis. Finally, using hair and cerumen can be a breakthrough in 
the diagnosis of this neglected disease worldwide.
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H21 - Efficacy of afoxolaner plus milbemycin oxime chewable tablets 
against adult Ancylostoma ceylanicum hookworm, in dogs
Steffen Rehbein1, Eric Tielemans2, Wilfried Lebon2, Pascal Dumont2, Piyanan 
Taweethavonsawat3, Diane Larsen4

1merial gmbH, Kathrinenhof research Center, 83101 rohrdorf, germany. 2merial sas, CrsV, 01150 st. Vulbas, France. 
3Chulongkorn university, Bangkok 10330, thailand. 4merial, inc., duluth, ga 30096, usa.

A fixed-combination chewable tablet incorporating afoxolaner plus milbemycin oxime (NexGard 
Spectra®, Merial) was tested in induced infected purpose-bred Beagle dogs for efficacy against adult 
Ancylostoma ceylanicum hookworms. Sixteen dogs were inoculated each by oral administration of 
approximately 500 infective larvae of A. ceylanicum. Seventeen days after inoculation, the dogs were 
weighed and allocated randomly to be treated with afoxolaner plus milbemycin oxime chewable tablets 
or to remain untreated. Commercial chewable tablets of different strength were combined to deliver 
doses as close as possible to the minimum effective dose of 2.5 mg afoxolaner plus 0.5 mg milbemycin 
oxime per kg body weight. Parasites were recovered and counted for determination of efficacy seven days 
after treatment. 

All eight dogs that had been left untreated were harboring adult A. ceylanicum (geometric mean, 317.8; 
range, 210 to 428) while only one and nine A. ceylanicum were recovered from two of the eight dogs 
treated with afoxolaner plus milbemycin oxime chewable tablets (geometric mean, 0.5; p<0.0001). Thus, 
99.9% efficacy against induced infection of A. ceylanicum was obtained by the use of oral NexGard 
Spectra® at the minimum effective dose. Treatment with NexGard Spectra® chewable tablets was well 
accepted and safe.
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H22 - Field efficacy of NexGard® (afoxolaner) and NexGard® Spectra 
(afoxolaner + milbemycin oxime) chewables against sarcoptic mange in 
dogs (canine scabies) in Europe
Verena Hampel1, Martin Knaus2, Jürgen Schäfer1, Frederic Beugnet3, Steffen Rehbein2

1Conreso gmbH, 80331 munich, germany. 2merial gmbH, Kathrinenhof research Center, 83101 rohrdorf, germany. 3merial 
sas, 69007 lyon, France

The efficacy of NexGard® and NexGard® Spectra (Merial) were evaluated in sarcoptic mange infested 
dogs in a blinded GCP compliant field study. 

Skin scrapings (five per dog) from dogs presenting signs suspicious of sarcoptic mange were examined 
to confirm infestation. Total 106 dogs were screened in eight clinical centers in Portugal and Germany, 
and 80 dogs, which fulfilled the inclusion criteria (i. e., Sarcoptes mite count ≥5, absence of Demodex 
mites in scrapes), were scored for the presence/extent of specific clinical signs (pruritus, papules and 
crusts, alopecia) and allocated at random to receive twice four weeks apart either NexGard® or NexGard® 
Spectra in a 1 to 1 ratio. Four and eight weeks after treatment initiation, Sarcoptes mites were counted in 
five skin scrapings per dog and clinical signs were scored.

Based on compliance, 38 NexGard®-treated dogs and 27 NexGard® Spectra-treated dogs were determined 
to be evaluable cases at the end of the study. Compared to baseline, reduction of mean live Sarcoptes mite 
counts four and eight weeks after treatment initiation was 98.3% and 99.8% for NexGard® and 99.4% and 
100% for NexGard® Spectra (p<0.001), and treatment with NexGard® or NexGard® Spectra resulted in 
improvement of clinical signs in all dogs (p<0.001). Overall 98.5% of the owners were very satisfied or 
satisfied with the performance and safety of the treatments.

In conclusion, results of this field study confirm that two administrations one month apart of NexGard® 

or NexGard® Spectra provide an effective and safe treatment against sarcoptic mange in dogs.
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H23 - Wolbachia interacts with the fibrinolytic system of the host during 
cardiopulmonary dirofilariosis 
Alicia Diosdado1, Paula Gómez1, Rodrigo Morchón1, Fernando Simón1, Javier González-Miguel2 
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1Faculty of Pharmacy, university of salamanca, av. licenciado méndez nieto s/n, 37007 salamanca, spain; 2institute of 
natural resources and agrobiology of salamanca (irnasa-CsiC), C/ Cordel de merinas 40, 37008 salamanca, spain. 

Wolbachia is an endosymbiont bacteria of many filarial nematodes. Among them, Dirofilaria immitis is 
a blood-borne parasite responsible for the canine and feline cardiopulmonary dirofilariosis, a chronic 
disease whose most severe pathological events are the appearance of proliferative endarteritis and 
thromboembolisms. When worms die naturally or as a consequence of treatment, Wolbachia is released 
into the vertebrate host and come into temporary contact with its tissues, being responsible for part of 
the inflammatory reactions of the infection. These pathological mechanisms must be added to those 
produced by D. immitis. In this sense, the participation of the parasite antigens on the appearance of 
proliferative endarteritis has been recently demonstrated. This participation is mediated by the activation 
of the host fibrinolytic system, the main physiological anticlotting pathway, whose activity is based on the 
conversion of plasminogen into plasmin. Apart from degrading fibrin clots, plasmin acts on many other 
substrates so its overproduction has also been related to the generation of pathogenic mechanisms. The 
recruitment of plasminogen and the consequent generation of plasmin constitutes a mechanism used by 
a large number of pathogens to invade and establish in the host and it is linked to pathological events such 
as proliferation, migration and degradation of the extracellular matrix. In order to complete the study 
of this part of the parasite/host relationships, the aim of the present work was to analyse the interaction 
between Wolbachia and the host fibrinolytic system. The study includes the cloning, sequencing and 
expression of recombinant form of the major Wolbachia surface protein (WSPr) and the analysis of its 
capacity to bind plasminogen and generate plasmin. The results indicate that WSPr binds plasminogen 
and stimulates the generation of plasmin by tissue plasminogen activator. The interaction between WSPr 
and plasminogen is dependent of lysine residues of the protein, mainly located externally as shown in the 
three-dimensional modelling of its secondary structure. The recruitment of plasminogen by Wolbachia 
and the possible excess of plasmin generated could contribute to exacerbate the pathological events 
occurred at the vascular level during the cardiopulmonary dirofilariosis when the bacteria is released 
after the death of the worms.
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H24 - Preliminary results on the seasonality of Parasites of the Feral Cat, 
Felis Catus, (Carnivora:Felidae) on Gran Canary Island
Rodríguez-Ponce, E.1; González-Pérez, J.2; Marbella, D.3 
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1department of animal Pathology, Faculty of Veterinary, university of las Palmas de gran Canaria, spain. 2escaleritas small 
animal Practice. avenida de escaleritas 52B, 35011 las Palmas de gran Canaria, las Palmas, spain. 3Cruce de melenara 
small animal Practice, C/ galileo galilei 5, 35214 telde, las Palmas, spain. 

Numerous studies have been carried out to establish the level of environmental contamination with 
parasites. In Gran Canaria exists abundant population of feral cats who does not receive any treatment 
against parasites. The overall prevalence of 77.1% of Helminthes, especially with a high presence of 
zoonotic parasitic helminthes (Rodriguez-Ponce et al. 2016), could suggest a lack of parasite control 
and easier access to intermediate hosts as have been reported in other studies. The need of knowing 
and controlling these parasitic infections through regular diagnostic testing has encouraged us to carry 
out a study for a whole year analyzing feces of colonies of feral cats every month in the 21 different 
municipalities of the island. Faecal samples were examined for eggs, larvae, oocysts and cysts. For their 
detection Flotation solutions (NaCl and ZnSO4), sedimentation techniques and the McMaster counting 
method to determine the number of eggs/oocysts present per gram of faeces (epg/opg) were used. The 
Baermann technical (Taubert et al., 2009) was used to isolate lungworm larvae from faecal samples for 
further studies.

The aim of this work is to determine seasonality influence all over the year. In this moment the preliminary 
results corresponding to the first third of the year. Nematodes have been the most prevalent with 48.7% 
(38of 78 samples studied) and with 21 samples >100 epg. Cats were positive for Ancylostoma species 
in 29.49%. T. cati was present in 14.10%. 1.28% of cats were positive for Toxascaris leonina and 1.28% 
for Trichuris spp., and 3.85% for Strongyloides species. Larvae 1 of bronchopulmonary nematodes were 
present in the 19.23%. The global prevalence of Protozoa was 34.62% with only six samples >100 opg. 
We remark the 20.51% of Giardia spp. and the 14.10% of Cystoisospora felis. Other oocysts founded were 
5.1% of Cystoisospora rivolta and 1.28% of Toxoplasma gondii oocysts. Finally, Cestodes were present 
in the 20.51% of the samples (16/78) with only 5 samples >100 epg. The most prevalent cestode was 
Dilepydidae spp. (20.51%). Eggs of Taenia spp. and Mesocestoides spp. were present only in 2.56% and 
1.28% respectively of the samples studied.
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H25 - Usefulness of cerumen samples for the molecular diagnosis of 
canine leishmaniosis 
Virginia Iniesta1, Silvia Belinchón-Lorenzo1, Juan Carlos Parejo2, Javier Fernández-Cotrina1, 
Rubén Muñoz-Madrid1, Isabel Monroy1, Victoria Baz1, Adela Gómez-Luque1, Francisco Javier 
Serrano-Aguilera1, José Luis Barneto1, Luis Carlos Gómez-Nieto1

1leishmanCeres laboratory (glP Compliance Certificated). Parasitology unit. Veterinary Faculty, university of extremadura, 
avenida de la universidad s/n, 10003 Cáceres, spain. 2genetics unit. Veterinary Faculty, university of extremadura, avenida 
de la universidad s/n, 10003 Cáceres, spain.

Background: nowadays there is still a controversy about which is the best sample for the molecular 
diagnosis of canine leishmaniosis. The most commonly used are obtained by invasive methods that 
can cause animal distress and owner reluctance, so it is important to test non-invasive samples as an 
alternative. Therefore, our objective was to assess the potential use of cerumen taken with cotton swabs 
for the molecular diagnosis of canine leishmaniosis. 

Methods: 38 dogs from a leishmaniosis endemic area (Cáceres, Spain) were selected based on the results 
for serological techniques SLA ELISA and IFAT and divided in two groups: A (33 seropositive dogs) and 
B (5 healthy dogs). Cerumen samples were collected from all them. Moreover, blood, lymph node and 
bone marrow samples from most of the animals were obtained. All samples were analyzed by qPCR in 
order to detect L. infantum kinetoplast DNA (kDNA). 

Results: L. infantum kDNA was detected in cerumen samples from dogs of group A, with a 90.9% of 
sensitivity, higher to that obtained for bone marrow (88.5%). The highest sensitivity (100%) was obtained 
in lymph node, being the lowest reached with blood samples (57.6%). The specificity of qPCR assays was 
100% in all samples taken from dogs of group B. It is important to highlight that the results obtained 
with cerumen-qPCR method were strongly correlated with qPCR analyses performed with bone marrow 
(r=0.82, p<0.01), lymph node (r=0.70, p<0.01) and in a lesser extent with the blood results (r= 0.54, 
p<0.01). 

Conclusions: the results showed that Leishmania kDNA can be isolated, detected and quantified by 
qPCR in cerumen samples from dogs with leishmaniosis. As far as we know, this is the first report of the 
presence of Leishmania kDNA in canine cerumen samples. The use of cerumen for molecular analyses 
presents many advantages: the collection is harmless and easy and there is no need of specific conditions 
for transport and storage. Moreover, cerumen-qPCR method showed a sensitivity higher to that obtained 
using invasive bone marrow samples. Thus we propose the cerumen as a new sample to take into account 
for the molecular diagnosis of zoonotic visceral leishmaniosis.
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H26 - Prevalence of intestinal parasites in feces collected in recreation 
canine parks from Lugo Municipality
Iñiguez, L.; López, C.; Díaz, P.; Pérez-Creo, A.; Remesar, S.; Díaz-Cao, J.M.; Morrondo, P.; 
Díez-Baños, P.; Panadero, R.

E-mail: rosario.panadero@usc.es

departamento de Patología animal: sanidad animal (grupo inVesaga). Facultad de Veterinaria. universidad de santiago de 
Compostela. lugo 27002. españa.

Canine parks are spaces reserved within urban areas for the recreation of the animals without causing 
disturbance to other users of green areas. In these parks it is very important to maintain adequate hygienic 
measures or they could become a serious environmental and health problem. 

Between February and May 2015, 56 fresh fecal samples were taken in three canine parks located in Lugo 
city: Aceña de Olga (southern area), Carril das Estántigas (center area) and A Milagrosa park (northern 
area); in addition, 29 samples were collected in the Lugo canine shelter. All samples were analyzed by 
three different techniques: sucrose flotation (ρ= 1.3), Zinc Sulphate flotation (ρ= 1.3) and Bailenger 
method followed by ZnSO4 flotation. 

48.8% of the samples were positive for at least one coproscopic method, being Nematoda the most 
prevalent (83.7%), followed by Protozoa (37.2%). Dogs from the canine shelter were the most parasitized 
(69%), followed by those from A Milagrosa (56%), Carril das Estántigas (40%) and Aceña de Olga 
(28%) canine parks. Differences between prevalences in the four collectives were significant (χ²=8.740, 
P=0.033), which indicates that dogs from different areas of the same municipality are subject to very 
variable epidemiological conditions and control measures. In samples from the canine shelter, the most 
prevalent parasites were Ancilostomidae (48.3%), Trichuris (34.5%) and Toxocara (31%). In contrast, 
in Aceña de Olga and A Milagrosa parks, Giardia was the most common parasite (16.7 and 33.3%, 
respectively), followed in both cases by Toxocara (5.6% and 16.7%) and Ancilostomatidae (5.6% and 
16.7%). In Carril das Estántigas park, the most prevalent parasites were Toxocara (15%) and Trichuris 
(15%), although the prevalence of Ancylostomatidae (10%) and Giardia (10%) were also considerable. 
Differences between the four collectivities were significant (P< 0.05) for Ancilostomatidae, Giardia 
and Trichuris. It is necessary to emphasize the presence of Toxascaris (5.6%) and Isospora (5.6%) in A 
Milagrosa and Sarcocystis in one dog from Carril das Estántigas. 

Four parasites with zoonotic potential have been detected in this study: Giardia sp., Toxocara, 
Ancilostomatidae and Sarcocystis sp. Considering their negative implications, not only for animal but 
also for public health, control and prophylactic programs against those parasites are strongly required in 
Lugo canine parks. 

acknowledgements: Program for Consolidating and structuring Competitive research groups (grC2015/003, Xunta de 
galicia, spain).
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H27 - Nuevo foco de Thelazia callipaeda en España: Madrid, área 
autóctona de la enfermedad
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Sarquis1 y Guadalupe Miró1
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1departamento de sanidad animal, Facultad de Veterinaria, universidad Complutense de madrid, avda. Puerta de Hierro 
s/n, madrid, spain.

Objetivos: El nematodo ocular, Thelazia callipaeda, transmitido por una mosca díptera no chupadora, 
Phortica variegata, es el agente etiológico de la thelaziosis canina, descrita en varios países europeos y 
en España, donde las provincias de Cáceres y Orense se consideran endémicas en la actualidad. Como 
consecuencia de la globalización, la urbanización y el cambio climático, la dispersión del parasito está 
aumentando, aunque seguimos teniendo poca información sobre su real difusión y su interés zoonosico. 
En este trabajo, se incluyeron los resultados obtenidos en un estudio desarrollado en la zona centro de 
España durante los años 2015-2017. El objetivo es comunicar la diseminación de la enfermedad y evaluar 
la importancia epidemiológica y clínica de la misma teniendo en cuenta su impacto en salud pública. 

Resultados: Gracias a la colaboración de varias clínicas veterinarias sabemos de la presencia de nuevos 
casos autóctonos de infección por T. callipaeda en perros que proceden de la zona noroeste de Madrid, 
Ávila, Segovia, Toledo y Salamanca. Se muestrearon un total de 63 perros en la zona de las Zorreras (El 
Escorial) obteniendo una prevalencia del 25% (16/63). Se recolectaron además 1396 ejemplares de Phortica 
variegata en la región de El Escorial, 144 en Miraflores y 8 en la Granja (Segovia). Las características 
climatológicas (clima mediterráneo continental), la altitud (altitud media de 840 m.s.n.m.), la vegetación 
de la zona (fresnos, robles, castaños y bosque bajo con encinas y matorral) y la presencia del vector son 
similares a otras regiones europeas donde la thelaziosis se considera endémica. 

Conclusiones: Los resultados obtenidos indican la amplia y rápida dispersión de T. callipaeda en España. 
Dado su elevada prevalencia en algunas zonas y carácter zoonósico es importante destacar la necesidad 
de incluir esta parasitosis en el diagnóstico diferencial de procesos oculares y también deben realizarse 
exploraciones oftalmológicas exhaustivas rutinarias para detectar casos subclínicos. Por el momento, 
no se han detectado larvas de T. callipaeda en la disección de las drosofilas capturadas, por lo que son 
necesarios futuros estudios para demostrar la competencia vectorial de este artrópodo vector presente 
en la zona.
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Between February and May 2015, 85 fecal samples were taken from the soil, immediately after defecation, 
in four canine collectivities in Lugo municipality. All samples were analyzed by three different techniques: 
qualitative sucrose flotation (ρ= 1.3), quantitative Zinc Sulphate flotation (ρ= 1.3) and Bailenger method 
followed by quantitative ZnSO4 flotation. Parasitic forms were quantified in McMaster slides at 100x. 

Sucrose flotation was the most sensitive technique, with 49% positivity, followed by ZnSO4 (30%) and 
the Bailenger method (29%). All samples positive to Bailenger and ZnSO4 flotation were also positive by 
sucrose flotation; however some samples positive by sucrose, especially those with low outputs, resulted 
negative by the other two techniques. Giardia cysts only were detected in sucrose flotation at 400 x, so 
comparison between techniques could not be performed. For the rest of the parasites, sucrose flotation 
showed the highest sensitivity, except for Isospora and Toxascaris whose sensitivity was similar to the other 
two techniques. The Bailenger method was the most sensitive in feces with steatorrhea, as the elimination 
of fat with petroleum ether facilitates the concentration of parasitic forms. Despite being acceptable in 
all cases, in general the highest coincidence occurred between ZnSO4 flotation and Bailenger (κ=0.910 
p<0.01). The concordance between the 3 techniques was almost perfect for Toxocara (κ>0.848 p<0.01), 
Isospora (κ=0.910 p<0.01) and Toxascaris leonina (κ=0.910 p<0.01). For Ancilostomidae the techniques 
that showed higher concordance were sucrose/ZnSO4 (κ=0.837 p<0.01) and ZnSO4/Bailenger (κ=0.850 
p<0.01). For Trichuris and Sarcocystis the highest level of concordance was between ZnSO4/Bailenger 
(κ=1.000 p<0.01. 

Our results suggest that sucrose flotation is the most sensitive technique for the detection of most 
canine intestinal parasites, especially Giardia; although it does not allow quantifying the intensity of 
elimination. The results obtained with both quantitative techniques (ZnSO4 and Bailenger) were very 
similar, although the Bailenger method is indicated for fatty stools. 

acknowledgements: Program for Consolidating and structuring Competitive research groups (grC2015/003, Xunta de 
galicia, spain)
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Varroa destructor is still the greatest threat to apiculture worldwide, but in some African areas the local 
honeybee subspecies seem to tolerate the presence of the mite. Treatment to this subspecies seem not 
to be necessary, but mite population control might be of necessity in some cases, especially for research 
purposes. The objective of this study was to confirm the efficacy and security of BeeVital HiveClean to 
control V. destructor under the local study conditions. A total of twelve animals (honeybee colonies in 
Top Bar Hives) were allocate into two treatment groups: group 1 was treated with BeeVital HiveClean 
(n=7) while group 2 received Bayvarol® (flumethrine; n=5). Efficacy was calculated as the reduction 
in the percentage (%) of parasites counted in adult bees and brood cells before and after the treatment. 
Only the values in adult bees could be used. Mean efficacy on group 1 was 57% while in group 2 was 
100%. However Wilcoxon test could not support statistically this difference on both groups at a 95% 
confidence (p-value = 0.1007) due to the low number of animal, even though a clear difference can be 
observed (statistically confirmed at 90% confidence). An analysis of the individual values obtained for 
each animal revealed that these differences could only be observed on the apiary level (p-value = 0.048). 
This has also been observed by other authors (Gracia et al., 2017), that also pointed out other factors as 
the nature of the treatment (Floris et al., 2004), the weather conditions (Bacandritsos et al., 2007) or even 
individual differences (Semkiw y col., 2013). The mean efficacy value of the tested product is far from 
those obtained in European studies (> 90%; Howis and Nowakowski, 2009), but much higher than values 
obtained in Mexico, where both the weather conditions and the local honeybee subspecies is more likely 
to the Ghanaian (< 20%; Rodríguez-Dehaibes et al., 2017). According to the individual colony efficacy 
analysis, BeeVital HiveClean can be suitable for the control V. destructor in Ghana. However is would be 
suitable to carry out a new clinical trial with a higher number of animals enrolled.
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EIMERIA SPP IN GOAT KIDS BY USING X-IRRADIATED OOCYSTS 
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María del Carmen; 1Ferrer, Otilia; 2Hermosilla, Carlos; 2Taubert, Anja; 3Lara, Pedro; 1Ruiz, 
Antonio
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of Parasitology, Faculty of Veterinary medicine, Justus liebig university giessen, giessen, germany. 3department of 
radiotherapeutical oncology, universitary Hospital of gran Canaria dr. negrín, las Palmas, spain.

Strategies for the control of goat coccidiosis, one of the most important parasitic diseases in goat 
production systems, traditionally rely on the use of management practices combined with anticoccidial 
treatments. As for anthelmintics, most of the drugs used to control goat coccidiosis are prescribed for 
other host species (bovines, sheep, poultry or even rabbits) and, additionally, limited effort has been 
made so far to address immunological control of caprine infections caused by Eimeria spp. Recently, 
our research group showed that immunization with attenuated oocyts of Eimeria ninakholyakimovae 
caused an important degree of immunoprotection after a subsequent challenge. In the present study we 
conducted a similar vaccination trial but using a mix of Eimeria species isolated from naturally infected 
goats. A total of 18 goat kids were divided into the following four groups: (i) animals infected with 
irradiated oocysts and challenged; (ii) animals infected with non-irradiated oocysts and challenged; (iii) 
animals primary-infected with non-irradiated oocysts (control of challenge infection); (iv) and non-
infected control animals. For attenuation, sporulated oocysts were subjected to X irradiation (20 kilorad) 
and all infections were performed orally by using 105 sporulated oocysts of Eimeria spp per animal. 
Goat kids infected with irradiated oocysts shed less oocysts in the faeces and showed a lower degree of 
clinical coccidiosis than kids infected with non-irradiated oocysts. Irrespective of the irradiation status 
of oocysts, both challenged groups showed a variable degree of immunoprotection when compared 
to challenge control animals. However, the immunoprotection was less conspicuous compared to that 
attained by monospecific vaccination using attenuated oocyts of Eimeria ninakholyakimovae, probably 
because the complexity of the pathogenesis and related immune response against mix Eimeria spp 
infections. Actually, compared to a monospecific infection, mix infections by Eimeria spp resulted in: 
a) higher OPG counts, b) more severe clinical signs, and c) prolonged patency. Overall, the data of the 
present study demonstrate that immunization with attenuated Eimeria spp oocysts may be considered as 
a strategy to control coccidiosis in goats, provided that the interactions among the different Eimeria spp 
are clarified and an exhaustive characterization of the immune mechanisms of protection is addressed.
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I3 - Tropical rat mites - serious ectoparasites
Wieland Beck

E-mail: Wieland.Beck@zoetis.com

 Zoetis deutschland gmbH, schellingstr. 1, 10785 Berlin.

Different mite species, generally found on various animals, may temporarily also infest man and 
consequently, such arthropods may be responsible for pruritic skin reactions which are often 
misdiagnosed. Mite dermatitis caused by the Tropical Rat Mite Ornithonyssus bacoti occurs in several 
small mammals and rodents under tropical and temperate climatic conditions. In most cases, symptoms 
of mites are recognized only when they attack humans, but the diagnosis of a rat mite dermatitis requires 
identification of the parasite, which however is more likely to be found in the environment of its host 
than on the hosts’ skin itself. O. bacoti is a periodic hematophageous parasite and spends relatively short 
time on a host. Here, different outbreaks from Germany are reported. As a clinical example is presented 
the case of a 23-year-old medical student and several other residents inhabiting a mice-infested house in 
Munich. The patient was suffering from severe itching and papular urticaria. He consulted a dermatology 
clinic complaining of a pruritic dermatitis for at least two weeks. Eradication of rodents and treatment of 
the rooms of the house with a pyrethroid were performed to prevent reinfestations.
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I4 - Monitoring the infection levels of Apis mellifera iberiensislarvae and 
pupae by Nosema ceranaein naturally infected colonies in Spain
Almudena Urbieta-Magro, Mariano Higes, Aránzazu Meana, Raquel Martín-Hernández

E-mail: aurbieta@jccm.es

laboratorio de Patología apícola. Centro de investigación apícola y agroambiental (CiaPa), instituto regional de 
investigación y desarrollo agroalimentario y Forestal (iriaF), Consejería de agricultura de la Junta de Comunidades de 
Castilla-la mancha, 19180 marchamalo, spain.

The nosemosis type C, produced by Nosema ceranae, has been considered a disease of adult bees capable 
of infecting European bees (A. mellifera), Asian honeybees and some species of the genus Bombus. 
Recently, N. ceranaeinfection has also been reported in pre-pupae of A. melliferaunder laboratory 
conditions, demonstrating the infectivity of this microsporidium in bee breeding.

Since this fact has important epidemiological consequences, we aim to determine the risk of exposition 
of bee brood under natural field conditions by evaluation the levels of infection in naturally infected 
honey bee colonies. To do this, five experimental colonies, that had been monitored to determine 
monthly microsporidia prevalence, were selected to investigate the levels of infection in brood. One 
frame per colony was taken in October, 2015 and in January 2016. Up to 85 capped cells per colony were 
analyzed in each colony (when this amount of brood cells was available). Brood samples were aseptically 
collected one by one and they covered all phases of development from larva to pupa. Molecular detection 
of Nosema sp. was carried out by triplex PCR previously developed in our laboratory. Additionally, PTP3 
gene expression (qPCR), which encoding a protein of N. ceranaeduring the infective stage, was analyzed 
in PCR positive samples to rule out external contaminations. Only two samples of pupae (7 to 9 days 
post capping) were positive in the PCR and confirmed by PTP3 expression. We studied the correlation 
between adult and brood prevalence of the parasite in the adult bee population. Our work describes the 
first natural infection of N. ceranaein Apis mellifera iberiensisbrood, although in a very low level (0.45%) 
only found in autumn 2015. According with our results, the natural risk of propagate the infection to 
brood is low weighing up the total stages of bee brood from larvae to pre-emerged pupae. However, it 
is necessary to determine the temporal evolution and the effect this may have on the evolution of the 
disease and the final collapse of honeybee colonies.Additionally, we also sampled brood framescollected 
from the same apiaries during autumn 2016 and winter 2017 to evaluate the N. ceranae infection rate in 
bee brood overtime and the prevalence of the parasite in 7-9 bee pupae to get more data that allow us for 
a more powerful statistical analysis.

Funded by: inia-CCaa rta2012-00076-C02-01 y rta2013-00042-C10-06 (inia, Feder).
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I5 - Nosema ceranaeand organophosphatesinteractions in Western honey 
bee in Spain
Almudena Urbieta-Magro, Mariano Higes, Aránzazu Meana, Raquel Martín-Hernández

E-mail: aurbieta@jccm.es

laboratorio de Patología apícola. Centro de investigación apícola y agroambiental (CiaPa), instituto regional de 
investigación y desarrollo agroalimentario y Forestal (iriaF), Consejería de agricultura de la Junta de Comunidades de 
Castilla-la mancha, 19180 marchamalo, spain.

Honeybees are constantly exposed to a wide variety of environmental stressors such as parasites and 
pesticides. Among them, in Spain, the microporidiumNosema ceranaeis one of the pathogens with the 
higher prevalence and chlorfenvinphos and chlorpyrifos are the organophosphateinsecticidesthat shows 
the higher prevalence in wax and stored pollen. These stressors might act in combination and cause 
maintained stress over time to honey bee colonies. In this work we studied the survival of honey bees 
(Apis mellifera iberiensis) exposed to N. ceranae, chlorfenvinphos, chlorpyrifos and the combination of 
all of them. We also investigated the immune response of bees exposed to these stressors.

Twenty new born bees were caged in groups (8 groupswith 6 replicates) and fed with different syrups 
according to the average concentrations of pesticide residues found in field. At 5 days of age, 4 groups 
of bees were infected individually with 40.000 fresh spores of N.ceranae. Syrups were replenished daily 
until the collapse of the controls on the 24thday after capping and the consumption and cumulative 
mortality were measured per bee and groupdaily. The days 0, 5, 7, 9, 11, 13, 15 and 18 post infection, 
5 bees per groupwere sampled to analyze the comparative level of expression of 8 genes (quantitative 
RT-PCR) involved in the humoral immune response of bees to stressors, pathogens and pesticides and 
cell cycle candidate genes related with A. melliferahomeostasis. The food consumption increased after 
the fungal infection. Mortality was higher in groups with pesticides until day 5 p.i. From day 9 p.i. the 
mortality increased dramatically in the 4 groups with N.ceranaeand from day 12 p.i. exceeded, in all 
cases, to uninfected controls. Infected and treated with both pesticides bees had the lowest survival while 
most survival was recorded in the control group fed with 50% syrup. The results on immune response 
are also discussed.

Our results confirmed that N.ceranaeincreases Apis mellifera iberiensismortality and that Nosemaceranae-
organophosphateinsecticidescombination might be act as a synergistic factor contributing to the colony 
collapse.

Funded by: inia-CCaa rta2012-00076-C02-01 and rta2013-00042-C10-06 (inia, Feder).
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I6 - Effect of vaccination with a recombinant Teladorsagia circumcincta 
prototype in the response to experimental infection of two Canarian 
sheep breeds
Cynthia Machín1; Jorge F. González1; Tara Pérez-Hernández1; Magnolia Conde de Felipe1; 
Harry Wright2; Yolanda Corripio-Miyar2; Dan Price2; Alasdair Nisbet2; Tom N. McNeilly2; Jacqui 
Matthews2; Julia N. Hernández1

1universidad de las Palmas de gran Canaria. instituto universitario sanidad animal y seguridad alimentaria. trasmontaña 
s/n. 35413. arucas. las Palmas. spain. 2moredun research institute, midlothian eH26 0PZ, scotland, uK.

Gastrointestinal nematodes (GINs) cause severe production losses worldwide. This situation is 
aggravated by increasing drug resistance. Therefore, alternative control methods to anthelmintics are 
needed. In this sense, researchers from Moredun Research Institute (UK) have developed a successful 
prototype of recombinant vaccine against Teladorsagia circumcincta (Nisbet et al., 2013). On the other 
hand, it has been demonstrated that two native sheep breeds from the Canary Islands, Canaria (CS) 
and Canaria Hair Breed (CHB) present differences in susceptibility in experimental inoculations against 
Haemonchus contortus (González et al., 2008) and T. circumcincta in natural mixed infections. The 
objectives of this study were comparing the efficacy of this vaccine in these two breeds experimentally 
infected with T. circumcincta and to confirm breed differences in resistance to this nematode specie. The 
vaccine regulated worm length and fecundity in CS and reduced, although not significantly, the worm 
burden in CHB, suggesting a different vaccination-response between breeds. The comparison of control 
groups showed lower fecal egg counts, delay in development of worms and reduction in the length and 
fecundity of adult worms in CHB compared to CS, confirming differences in resistance between breeds. 
Finally, significant differences in worm burdens in CHB-vaccinated group was observed with respect to 
both CS groups, suggesting a synergistic effect of genetic resistance and vaccination. Acknowledgements: 
European Union’s Horizon 2020 research and innovation programme under the grant agreement No. 
635408 (PARAGONE) and Becas Innova (FULP). 

nisbet et al., 2013.Vaccine 31 (2013) 4017– 4023.  
gonzález et al., 2008. Veterinary Parasitology 153 (2008) 374–378.
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I7 - FARMING THE EDIBLE TERRESTRIAL SNAIL CORNU ASPERSUM 
(HELICIDAE) AND PARASITATION BY BRACHYLAIMA SPP. (DIGENEA)
METACERCARIAE
Gracenea, Mercedes; Gállego, Laia; Hortas, Eva

E-mail: gracenea@ub.edu

laboratory of Parasitology, department of Biology, Healthcare and the environment. Faculty of Pharmacy, university of 
Barcelona.

The genus Brachylaima sensu lato (Digenea: Brachylaimidae) develops a terrestrial triheteroxenous 
life cycle involving terrestrial snails as intermediate hosts. Intensive farming of terrestrial edible snails 
as Cornu aspersum (Helicidae) clearly favor the accomplishment of the cycle, mainly if this gastropod 
acts as both first and second intermediate host, because the occurrence of few specimens shedding 
Brachylaima spp. cercariae leads to a high parasitation of the snails by metacercariae.

The present work aims to report the prevalence and distribution of parasitation of C. aspersum by 
Brachylaima spp. metacercariae in the specimens reared in a greenhouse–type farm, where young snails 
provided by different suppliers are fatten. Sampling was carried out in May, July, and September, along 
two consecutive years. Specimens were collected in each of the ten rectangular growing areas delimitated 
by lateral plastic sides with dirt floor. Individual metacercarial burden was recorded in each snail.

Global prevalence of Brachylaima spp. metacercariae in the study was 56.1%. Similar prevalence was 
observed in the first (57.7%, 410 positive specimens/666 analyzed specimens) and in the second year 
(54.5%, 239/438). Prevalence in May, July and September was 30, 71.9 and 82.7% in the first year and 
60, 52.5 and 47.5% in the second year, respectively. As these results indicated, the initial parasitation 
of the snails provided by suppliers in May was minor in the first than in the second year, but the global 
final parasitation was similar in both years. Nevertheless, significant difference in parasitation occurs 
between specimens collected in July and in September in the first and in the second year. Consequently, 
the risk associated to the consumer exposure is different, since collection of specimens for markets starts 
at July. Prevalence in the ten rectangular growing areas was within 21 and 36.3% in May 60 and 81.8% 
in July, and 62.9-100 in September in the first year and between 30 and 83.3%, 12.5 and 72.7%, and 25 
and 77.2, respectively, in the second year. Distribution of the parasitation was not uniform in the farm. 
Significant differences were detected between areas along the same year and between the two years of 
the study.
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I8 - CONTROLLED HIBERNATION OF THE EDIBLE TERRESTRIAL SNAIL 
CORNU ASPERSUM (HELICIDAE) AND INFECTIVITY OF BRACHYLAIMA SPP. 
(DIGENEA) METACERCARIAE
Gracenea, Mercedes; Gállego, Laia

E-mail: gracenea@ub.edu

laboratory of Parasitology, department of Biology, Healthcare and the environment. Faculty of Pharmacy, university of 
Barcelona.

Commercial trade of the edible terrestrial gastropod Cornu aspersum (Helicidae) often requires the 
maintenance of the specimens at low temperatures during storage and transport. This gastropod is 
involved in the terrestrial triheteroxenous life cycle of different species of Brachylaima spp. (Digenea: 
Brachylaimidae) acting even as both first and second intermediate host. Farming snail leads to a high 
parasitation by metacercariae becaus specimens shedding cercariae remain in close contact with other 
specimens, which easily resulted parasitized by metacercariae.

The present work aims to report the capability of the metacercariae of Brachylaima spp. parasitizing C. 
aspersum to survive at low temperature and the maintenance of their infectivity. In total, 114 specimens 
of C. aspersum, reared in a greenhouse-type farm, were stored at 4ºC and maintained along two months, 
distributed in ten independent groups. All specimens were adults. After the time of storage, all specimens 
had developed the epiphragm. Snails were analyzed and the kidney dissected to detect Brachylaima spp. 
metacercariae. In order to prove their infectivity, six laboratory-reared mice (26-33g, ♀♀) were infected 
with a stomach tube with metacercariae (10 metacercariae per os). The mice were dissected 15 days post-
infection.

Prevalence of parasitation by Brachylaima spp. metacercariae was 50.8% in snails after hibernation 
(58 positive specimens/114 analyzed specimens). Prevalence in the ten groups ranged between 12.5% 
and 72.7%. All the recovered metacercariae were alive, as indicated their strong movements. No dead 
metacercariae was observed. Brachylaima spp. adults were recovered from the intestine in all the six mice 
experimentally infected (100%). The number of adults recovered ranged from 1 to 10, and they were 
mostly in the duodenum (in two mice) and in the jejunum (first third) (in four mice). Success rate of 
infection ranged between 10 and 100% in mice (number of adults obtained/number of given introduced 
metacercariae in each mouse). Brachylaima spp. experimental adults were alive and hematophagous, 
showing their caeca full of blood. They firmly anchored the intestine of the mouse. Results indicated that 
Brachylaima spp. metacercariae parasitizing C. aspersum remain alive after two months of hibernation 
and retain their infectivity.



XX Congreso de la Sociedad Española de Parasitología
XV Meeting del European Veterinary Parasitology College

ComuniCaCiones · Parasitología Veterinaria · eXPlotaCiones ganaderas
194

I9 - Cellular response of Canaria Hair Breed and Canaria Sheep 
vaccinated with a recombinant protein against Teladorsagia circumcincta: 
preliminary data
Julia N. Hernández1; Cynthia Machín1; Tara Pérez-Hernández1; Harry Wright2; Yolanda Corripio-
Miyar2; Dan Price2; Tom N. McNeilly2; Alasdair Nisbet2; Jacqui Matthews2; Jorge F. González1 

1universidad de las Palmas de gran Canaria. instituto universitario sanidad animal y seguridad alimentaria. trasmontaña 
s/n. 35413. arucas. las Palmas. spain. 2moredun research institute, midlothian eH26 0PZ, scotland, uK 

Teladorsagia circumcincta is a gastrointestinal nematode (GIN) that produces severe losses worldwide. 
Due to the resistance developed by the parasites against drugs, it is necessary to find alternative methods 
of protection. Nisbet et al., 2013 have developed a vaccine prototype that generates protection against 
this parasite but individual variability has been found. Compare cellular immune response in vaccinated/
non vaccinated susceptible/resistant sheep could be useful in order to improve this prototype. In order 
to get this goal, the vaccine has been tested in two sheep breeds from the Canary Islands with different 
susceptibility to GIN (Gonzalez et al., 2008) experimentally infected with T. circumcincta. Controls groups 
of each breed only received the Quil A (adyuvant). .Abomasal globular leukocytes (GLs), eosinophils and 
mast cells were counted and no quantitative differences between groups were observed, although GLs 
counts were higher in vaccinated groups. Negative correlations between GLs and parasitological data 
were observed in all groups studied except on CHB-vaccinated group. These data suggest that GLs may 
play a critical role on protection and that the vaccine could stimulate different protective mechanisms in 
different breed of sheep. 

acknowledgements: european union’s Horizon 2020 research and innovation programme under the grant agreement no. 
635408 (Paragone) and Becas innova (FulP).
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I10 - IMMUNOPROTECTIVE EFFECT OF THIOL-PROTEINASES FROM 
HAEMONCHUS CONTORTUS ADULT WORMS DURING THE PREPATENT 
PERIOD OF INFECTION IN GOATS 
Hernández, Y.; Martín, S.; Ruiz, A. Ferrer, O., Muñoz, M.C.; González, J.F.; Rodríguez, F. & 
Molina, J. M.

E-mail: josemanuel.molina@ulpgc.es

unidad de Parasitología, departamento de Patología animal, Facultad de Veterinaria, universidad de las Palmas de gran 
Canaria, trasmotaña s/n, 35416 arucas, las Palmas, españa.

Several vaccination trials against Haemonchus contortus have been conducted in small ruminants to 
evaluate a possible immunological control of the disease. Particularly interesting results have been 
achieved using protein fractions enriched for cysteine proteinases from adult worms (TBSP). In the 
present study, the immune response of goats immunized with TBSP against the parasitic larval stages has 
been analyzed. 

For this purpose, twelve 6-month old goats were randomly allocated into three groups. Group A (n=5) 
was immunized on five consecutive weeks (from 50 to 300 μg of TBSP in Freund´s adjuvant. The animals 
from group B (n = 5) were subjected to the same protocol of inoculation but using buffer instead of the 
antigen. Groups A and B were challenged with 7, 000 H. contortus infective larvae on week 7, and then 
slaughtered 3 weeks later. Goats from group C (n = 2) were uninfected and unimmunized animals and 
served as controls. 

All animals were bled weekly throughout the study to perform haematological (packed cell volumen –
PCV-, plasma protein levels, and total and differential leukocyte counts) and serological (level of specific 
IgG, IgM and IgA anti-TBSP) determinations. Mucus and tissue samples were collected at necropsy from 
the abomasa of all animals, for serological, histological and immunohistochemical studies. Immunization 
conducted in goats resulted in lower counts of adult worms (53 %) than those observed in the control 
group. These lower worms counts were associated with a significant higher level of plasmatic proteins 
and PCV. Immunization was also related with an significant increase of eosinophils and specific IgG, IgM 
and IgA anti-TBSP in blood after challenge. At local level, vaccinated goats had significant increasing 
of specific mucosal IgG (mIgG) values against the immunogen. Immunohistochemical analysis of cells 
in the abomasal wall of immunized goats also showed a significantly higher CD4+ and MCHII cells 
number. Some of those parameter (Specific IgG and CD4+ cells) were negatively associated with worm 
burden in imunized goats, suggesting that serological response induced by TBSP from adult worms may 
play a role in the immunoprotection againt parasitic larval stages of H. contortus in goats.
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I11 - Effect of an anthelmintic administration on milk yield and 
composition in naturally infected dairy sheep by gastrointestinal 
nematodes
María Martínez-Valladares1,2, Myriam Esteban-Ballesteros1,2, Mª del Camino González-Lanza1, 
Francisco Antonio Rojo-Vázquez1,2

E-mail: mmarva@unileon.es

1instituto de ganadería de montaña (CsiC-ule), 24346 grulleros, león, españa. 2departamento de sanidad animal, 
Facultad de Veterinaria, universidad de león. Campus de Vegazana, 24071 león, españa.

In the current study the effect of anthelmintic administration on milk yield and composition was 
shown in naturally infected dairy sheep by gastrointestinal nematodes. The study was conducted on 17 
flocks; in all farms 2 groups of 15 sheep each were established, one group treated with albendazole 3 
weeks before the partum and the other was the control group. Faecal egg count (FEC) was measured the 
treatment day, 14 days after treatment and monthly until the end of lactation. Individual milk production 
was measured from the first month post-partum until the end of lactation in all flocks; the content of 
fat and protein in milk was measured at the same time in 2 flocks. As expected, the treated groups had a 
significantly lower FEC during all lactation. As average, the cumulative milk yield at the end of lactation 
was 5% higher in treated groups, however, important differences were shown among flocks. In 10 flocks 
the milk production was very similar between groups, although in the remaining 7 flocks, the milk 
yield was 16% higher in treated groups (11-29%). In the control groups a negative correlation was found 
between the FEC before the partum and the milk yield during the first two months of lactation (r=-0.45; 
p<0.005); the higher the FEC, the lower the milk yield. Regarding milk composition, the percentage of 
fat and protein throughout all lactation was higher in treated groups, 19% and 21%, respectively.

study funded by sociedad Cooperativa limitada Bajo duero (CoBadu) (20140020001856; 1856).



XX Congreso de la Sociedad Española de Parasitología
XV Meeting del European Veterinary Parasitology College

ComuniCaCiones · Parasitología Veterinaria · eXPlotaCiones ganaderas
197

I12 - Host-parasite relationship between pigs and humans and Ascaris spp
Paula Josefina Gómez1, Alicia Diosdado1, Marcos González1, Javier González-Miguel2, 
Fernando Simón1, Rodrigo Morchón1

E-mail: rmorgar@usal.es

1laboratorio de Parasitología, Facultad de Farmacia, universidad de salamanca, av. del Campo Charro s/n, 37007 
salamanca, españa. 2instituto de recursos naturales y agrobiología de salamanca (irnasa-CsiC), C/ Cordel de merinas, 
40, 37008 salamanca, españa.

Among Ascaris parasites, A. lumbricoides and A. suum are the most important species, infecting humans 
and pigs respectively. Ascariasis constitutes one of the neglected tropical diseases with approximately 
1400 millions of people infected in tropical countries, while swine infections are frequent worldwide. 
Moreover, it has been demonstrated that cross infections occur, since the life cycles of both species can 
be completed in humans and pigs. It has been also observed that both hosts share a common Ascaris 
genotype, existing small differences in nucleotide sequences when found. In countries where human 
ascariasis is endemic, as China or Guatemala, A. lumbricoides and A. suum populations are sympatric 
and reproductively isolated, whilst in developed countries where human ascariasis is not endemic, 
worms found in humans have been often identified as A. suum. Therefore, “Ascaris lumbricoides/suum 
is considered as a complex of closely related enteric roundworms that mainly infect humans and pigs”, 
even suggesting the name “Ascaris lumbrisuum” to denote the complex. As a consequence, zoonotic 
transmission plays an important role in human health, causing two situations: intestinal parasitosis with 
swine genotypes and visceral larva migrans when infective larvae do not complete development but 
remain alive. However, ascariasis is not only a human public health concern but also is important in 
veterinary medicine, as Ascaris is responsible for important economic losses in animal breeding. The 
aim of this work is to identify molecules from A. suum adult worms useful for the serological diagnosis 
of ascariasis in pigs and humans. For this purpose, proteomics with A. suum and immunomic analyses 
have been carried out. Serum samples from human and pigs infected with A. lumbricoides and A. suum 
respectively have been used to identify immunogenic molecules of A. suum recognized by both hosts 
(25-75 and ≥ 95 kDa). Those molecules will be characterized by mass spectrometry and bioinformatics 
analyses. Molecules involved in different survival and pathogenic mechanisms are expected to be 
identified.
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I13 - ANTICOCCIDIAL ACTIVITY OF EXTRACTS FROM IN VITRO CULTURES 
OF THE CANARIAN ENDEMIC PLANT RUTA PINNATA 
1López, Adassa; 1Martín, Sergio; 1Molina, José Manuel; 1Muñoz, María del Carmen; 1Ferrer, 
Otilia; 2Hermosilla, Carlos; 2Taubert, Anja; 1Ruiz, Antonio
1department of animal Pathology, Faculty of Veterinary medicine, university of gran Canaria, gran Canaria, spain. 2institute 
of Parasitology, Faculty of Veterinary medicine, Justus liebig university giessen, giessen, germany.

Coccidiosis caused by Eimeria spp is one of most important parasitic diseases in goat production systems, 
leading to high rates of mortality in young animals and high economic losses. The continuous use of 
anticoccidials for control and treatment of coccidiosis has increased the emergence of resistance in most 
of the drug available in the market, mainly in poultry. For this reason, a search for new therapeutic 
agents with high effectiveness, low toxicity and absence of resistance is needed. In previous studies, 
we have shown that different extracts from Ruta pinnata, an endemic plant of the Canary Islands, has 
an important antiparasitic activity both against coccidia and nematodes. As this Rutaceae constitutes 
a protected species with limited distribution and availability in the archipelago, different germination 
tests to obtain plant material in vitro were assessed. Three methanolic extracts (CM-134 and CM-135 
CM-140) obtained from three different cultures media were analyzed in vitro to check their anticoccidial 
activity by using a sporulation of inhibition test. For this purpose, fresh unsporulated oocysts of Eimeria 
ninakholyakimovae were employed. A 10% dilution of formaldehyde and the corresponding dilutions of 
DMSO were used as positive and negative controls, respectively. After 24 hours of incubation, the extracts 
were not able to significantly reduce the sporulation rate at the concentrations used in the study, in 
contrast to previous results using natural extracts from mature fruits or the whole plant of Ruta pinnata. 
Further studies are needed to evaluate if these or other in vitro plant material are effective against less 
resistant parasitic stages of Eimeria, such as sporozoites of first generation schizonts.
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I14 - Proteomics informed by transcriptomics for characterising midgut 
proteome of the argasid tick Ornithodoros moubata
Ana Oleaga, Prosper Obolo-Mvoulouga, Raúl Manzano-Román, Ricardo Pérez-Sánchez

E-mail: ana.oleaga@irnasa.csic.es

animal Parasitology. instituto de recursos naturales y agrobiología (irnasa), Consejo superior de investigaciones 
Científicas (CsiC). salamanca, spain.

The argasid tick Ornithodoros moubata is the main African vector of the human relapsing fever agent 
Borrelia duttoni and the African swine fever virus. In addition, it is a good model for studying the 
blood digestion process in soft ticks. For species without sequenced genome, such as O. moubata, the 
sequencing of their expressed mRNA would generate protein databases that can be mined for mass 
spectrometrybased identification of proteins. This methodological approach is known as Proteomics 
Informed by Transcriptomics (PIT analysis). 

Here, we have carried out a comparative study of the midgut proteome of unfed and fed O. moubata 
females, and to improve the number of protein identifications, we have applied a PIT analysis using 
the midgut transcriptomic data previously obtained by RNAseq as additional database. Samples of 
midgut tissues taken from females before feeding and 48 hours after feeding were subjected to LC/MS-
MS analysis. Resulting mass spectra were processed with Mascot v.2.2 to interrogate three databases: 
NCBInr_Metazoa, NCBI_EST_Acari and the O. moubata midgut transcriptome (annotated with 
taxonomic restriction to Arthropoda). 

After functional characterization and classification of the proteins identified, the differences in the 
proteome between unfed and fed females were analysed and discussed. The conclusions more relevant 
in relation with blood digestion are the following: (i) The hemoglobinolytic system in both tick families 
is very similar in spite of the fact that they display very different feeding and reproductive strategies; 
(ii) Although the main source of nutrients during host blood digestion in ticks are proteins, lipids and 
carbohydrates also constitute significant nutritional sources and play an important part in the process of 
blood digestion; (iii) The genes and proteins involved in intracellular transport mechanisms, defensive 
responses, detoxifying responses and stress responses seem to be closely regulated, highlighting the 
complexity and importance of these processes in tick biology, which in turn assigns them a great interest 
as targets for therapeutic and/or immunological interventions. Additionally, our results also confirm 
the usefulness of the transcriptome as a searchable database for improving identifications in proteomic 
analyses, representing a valuable new tool to study the O. moubata biology. 

Financial support: Project agl2013-42745-P, ministerio de economía y Competitividad, spain.
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I15 - Assessment of the protective efficiency of Ornithodoros moubata 
midgut membrane antigens selected as vaccine candidates by reverse 
vaccinology
Prosper Obolo-Mvoulouga, Ricardo Pérez-Sánchez, Raúl Manzano-Román, Ricardo Pérez-
Sánchez, Ana Oleaga

E-mail: ana.oleaga@irnasa.csic.es

animal Parasitology. instituto de recursos naturales y agrobiología (irnasa), Consejo superior de investigaciones 
Científicas (CsiC). salamanca, spain.

Tick midgut enterocytes express proteins that play key functions for tick physiology and pathogen 
transmission. Thus, these proteins are potential antigenic targets for new anti-tick and transmission-
blocking vaccines. Among intestinal proteins, plasma membrane-associated proteins are prioritized as 
vaccine candidates because their antigenic regions protruding the luminal surface are easily accessible to 
antibodies produced by immunized hosts. Reverse vaccinology allows the hypothesis-driven selection of 
candidate antigens from genomic and transcriptomic data by using suitable bioinformatics tools. 

Here, up to 7 antigenic proteins meeting the above-mentioned criteria were selected in silico as vaccine 
candidates from midgut transcriptomic and proteomic datasets of the soft tick Ornithodoros moubata. 

To assess the protective efficacy of these candidates, part of them were produced as recombinant proteins. 
For the remaining ones, their predicted antigenic extracellular regions were produced as synthetic 
peptides and conjugated with a carrier protein (KLH). The recombinants and the conjugated peptides 
were formulated in Freund’s adjuvants and individually administered to rabbits. 

O. moubata and Ornithodoros erraticus ticks (adults and nymphs-3) were fed on the vaccinated rabbits 
and their feeding performance, reproduction and survival rates were recorded and used to calculate the 
vaccine efficacy of every candidate to each species. 

All candidates provided protection against O. moubata with vaccine efficacies ranging from 7% to 
39%. Interestingly, all candidates but one provided protection against O. erraticus too with even higher 
efficacies, which ranged from 20% to 66%. 

These results confirm the usefulness of the reverse vaccinology approaches for identifying protective 
antigens from argasid ticks and provide new candidates for antiargasid vaccines. 

Financial support: Project agl2013-42745-P, ministerio de economía y Competitividad, spain.
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I16 - Acaricidal activity of Fluralaner® against Ornithodoros moubata and 
Ornithodoros erraticus argasid ticks by in vitro feeding
Ricardo Pérez-Sánchez, Ana Oleaga
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Ornithodoros erraticus and Ornithodoros moubata are argasid tick vectors that transmit severe diseases 
such as African swine fever and human relapsing fever. Elimination of the synanthropic populations of 
these vectors would facilitate the control of these diseases. Fluralaner is a novel isoxazoline that selectively 
blocks the GABAand glutamate-gated channels providing potent insecticidal and acaricidal activity. The 
aim of the current work was to provide quantitative data on the susceptibility of males, females and 
nymphs-3 of O. erraticus and O. moubata to fluralaner through in vitro feeding exposure. 

Fluralaner activity against these developmental stages and species was assessed by feeding the ticks 
on ovine blood medicated with decreasing fluralaner concentrations between 1 and 10-8 μg/mL. Tick 
mortality was measured at 4, 24 and 48 hours and 1, 2 and 3 weeks post-feeding and all tests included 
solvent-treated and untreated blood controls. Fluralaner was extremely active against O. erraticus 
showing mean lethal concentrations 50% and 95% (LC50 and LC95) of 2.0 x 10-8 and 5.4 x 10-8 μg/mL, 
respectively. 

Fluralaner was also highly active against O. moubata, showing a mean LC50 of 1.5 x 10-6 μg/mL and a 
mean LC95 of 1.8 x 10-3 μg/mL. In this species, the most susceptible life stages were the females (LC95 
1.4 x 10-4 μg/mL). Fluralaner demonstrated potent acaricidal activity against all the developmental stages 
tested of O. erraticus and O. moubata in the first 48 hours after in vitro feeding. Therefore, fluralaner 
has the potential to provide very high acaricidal efficacy to multiple argasid tick species via feeding 
exposition and could be included as an acaricidal agent in integrated programs for the control of argasid 
tick vectors and argasid tick-borne diseases. 

Financial support: msd animal Health.
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I17 - ASSESSMENT OF GASTRO INTESTINAL NEMATODES EGGS 
EXCRETION IN SARDA DAIRY SHEEP.
Scala, Antonio1; Pipia, Anna Paola1; Tamponi, Claudia1; Carta, Silvia1; Carta, Antonello2; 
Varcasia, Antonio1

1dipartimento di medicina Veterinaria, università degli studi di sassari (italy); 2agris sardinia, loc. Bonassai- s.s. sassari-
Fertilia Km 18,6, 07040 olmedo (ss)- italy.

The monitoring of the emission of nematodes eggs excretion in sheep is also considered as a phenotypic 
tool for the identification of animals naturally resistant to infestations to be included into selection planes. 

However, in order to make the application of this parameter more relevant for this kind of research, it is 
important in the same flock of a particular breed to evaluate the influences of age and lactation season in 
monitored subjects on the eggs excretion.

For this purpose, we report here the results of a study carried out in September 2015 on a flock of 
563 Sardinian dairy sheep raised in southern Sardinia (Italy) on Gastro Intestinal Nematodes (GIN) 
during dry period in subjects stratified by number of lactations (one to six) and therefore by age. 
Individual copromicroscopic analysis, performed using the McMaster method, showed the presence of 
GIN and Nematodirus spp. eggs respectively in 81.9% (461/563) and 6.9% (76/563), with average eggs per 
gram (EPG) values of 161.5 246.5 e 1.7 ± 8.2 respectively for GIN and Nematodirus spp.

The stratification of prevalence in sheep of different age / lactation did not show significant differences 
for GIN (χ2 trend 2.778; P= 0.0955), while a significant downward trend was found for Nematodirus spp. 
prevalences (2 trends 28.060; P = 0.00000) with higher values   in sheep at first lactation (2 years of age) 
(20.8%).

The average values   of EPG showed a significant decrease in these values   among the sheep for stratified 
number of lactations (Kruskal-Wallis test, H=34.49, P= 0.000), showing values of 275.2 EPG in first birth 
sheep (primiparous) and of 125 EPG in the sheep at sixth lactation.

*research carried out with legge regionale 7 agosto 2007, n. 7, regione autonoma della sardegna: “Promotion of 
scientific research and technological innovation in sardinia”, project “miglioVingensar”.
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I18 - Development of an in vitro model to study the mechanisms of 
adhesion and invasion of the newly excysted juveniles of Fasciola 
hepatica in the intestinal epithelium 
Javier González-Miguel1; Rodrigo Morchón2; Fernando Simón2; Mar Siles-Lucas1
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spain; 2Faculty of Pharmacy, university of salamanca, av. licenciado méndez nieto s/n, 37007 salamanca, spain. 

Fasciolosis caused by Fasciola hepatica is a parasitic disease of global distribution causing significant 
economic losses in animal production as a result of morbidity and mortality of livestock. Fasciolosis is 
also a public health problem in low income countries due to its zoonotic capacity. Hosts can be infected 
by ingestion of aquatic plants carrying infective metacercariae. Once ingested, the juvenile forms of the 
parasite excyst in the small intestine and, after crossing it, they follow a complex migratory route that 
lead the parasites to their definitive location in bile ducts. Despite being a critical event in the progression 
of the infection, the available data on the cross-talk between the parasite and the host related with tissue 
adhesion and penetration at molecular and biochemical level are scarce. The objective of the present work 
is to develop an in vitro model to study the mechanisms of adhesion and invasion of the juvenile forms 
of F. hepatica through the intestinal epithelium. For this, in vitro excystation of F. hepatica metacercariae 
was carried out and the newly excysted juveniles (NEJ) were obtained. From these, an extraction of the 
tegumentary proteins was performed to obtain an antigenic extract representative of the NEJ surface. 
On the other hand, optimal conditions of growth and expansion of a mouse intestinal epithelial cell 
line in culture were fine-tuned, to be used as a model of the host’s intestinal epithelium. By comparison 
of cell lysates from cultures stimulated or not with parasite antigens, and following electrophoresis and 
immunoblot techniques, proteins of NEJ related to adhesion to intestinal epithelium were identified 
and the potential ability of NEJ antigens to disrupt the intestinal barrier, based primarily on cell-cell 
junctions of the intestinal epithelium, were analyzed. In conclusion, we have developed an in vitro model 
to study the molecular mechanisms that lead the adhesion and invasion of the host’s intestinal epithelium 
by NEJ in the early stages of infection, to ultimately elucidate mechanisms and key molecules with which 
the parasite invades the host. 

this research has been financed by the ministerio de economía y Competitividad, spain (Project agl2015-67023-C2-2-r). 
Jgm is a holder of a Juan de la Cierva-formación contract (FJCi-2015-23574).
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I19 - LARVAL STAGES AND VICH GL7: A MATHEMATICAL APPROACH FOR 
BRACHYLAIMA SPP. METACERCARIAE (DIGENEA) PARASITIZING CORNU 
ASPERSUM (HELICIDAE) 
Gállego, Laia; Gracenea, Mercedes

E-mail: gracenea@ub.edu

laboratory of Parasitology, department of Biology, Healthcare and the environment. university of Barcelona. 

VICH (International Cooperation on Harmonisation of Technical Requirements for the Registration of 
Veterinary Medicinal Products) GL7 “Efficacy requirement for anthelminthics: overall guidelines” are 
focused on diseases having an economic impact on livestock or pets, both groups acting as definitive 
hosts. Larval stages in intermediary hosts are scarcely represented. Thus, becoming a challenge for 
researchers when a robust study design is needed to demonstrate efficacy for authorization of a new 
drug indication. 

VICH GL7 encourages to use geometric mean to calculate the parasite burden in infected specimens. 
This simple sentence implies to solve two problems: estimation of infected specimens in a population, 
and to correctly calculate geometric mean when non-parasitized specimens are present due to the lack 
of a non-invasive diagnosis tool. In definitive hosts parasitized by helminths, the diagnose is commonly 
done by identifying eggs in feces. But in the larval stage of Brachylaima spp. metacercariae the diagnose 
is done by snail dissection. Estimation tools become essential to fit “adequacy of infection” requirement 
in scenarios where the group is not 100% infected, and consequently geometric mean will be zero. 

This work aims to adapt VICH GL7 to the case of Brachylaima spp. metacercariae parasitizing Cornu 
aspersum regarding the adequacy of infection and parasite burden calculations. 

For the estimation purpose, adequacy of infection is stablished by the lower limit. The 95% CI intervals 
were calculated in five C. aspersum populations (n≥50) by Wald, Clopper-Pearson, Wilson, Jeffreys, and 
Agresti-Coull. The standard deviation (SD) for the lower limit interval was calculated for each population 
1 to 5 respectively: ±0.39%, ±1.01%, ±0.51% ±1.73%, and ±0.51%. To address the geometric mean issue, 
Williams mean can be used as a correction for this concrete scenario. Values obtained for mean±SD and 
Williams mean for populations 1 to 5 were respectively: 3.04±4.35/2.80; 3.94±5.61/3.24; 3.24±5.82/2.48; 
15.96±20.59/9.44; 5.62±11.12/ 3.31. 

From all studied estimation tools, the simplest formula, Wald interval 95% CI is worth enough to assure 
adequacy of infection criteria and William mean must be used as an alternative until new non-invasive 
techniques are developed. Likewise, it is interesting to present other statistic variables which can help to 
characterize infected populations.
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I20 - Specific serum IgA: role in the protective mechanisms of a 
recombinant Teladorsagia circumcincta vaccine in Canaria Hair Breed 
sheep and Canaria Sheep
Cynthia Machín1; Julia N. Hernández1; Tara Pérez-Hernández1; Yolanda Corripio-Miyar2; Harry 
Wright2; Dan Price2; Tom N. McNeilly2; Alasdair Nisbet2; Jacqui Matthews2; Jorge F. González1 
1universidad de las Palmas de gran Canaria. instituto universitario sanidad animal y seguridad alimentaria. trasmontaña 
s/n. 35413. arucas. las Palmas. spain. 2moredun research institute, midlothian eH26 0PZ, scotland, uK

Nowadays, the search for antigens to elaborate effective vaccines against gastrointestinal nematodes 
(GINs) that can generate protective immune response, reducing the use of drugs and the development 
of resistance to them, is a priority. However, finding immunogenic molecules that allow to obtain its 
recombinant homologue capable of stimulating the response is an arduous task. Nisbet et al., 2013, 
developed and tested a protective recombinant prototype. However, they observed individual variability 
in its response. The objective of this work was to reproduce the experimental design of Nisbet et al., 2013 
in two Canarian sheep, Canaria and Canaria Hair Breed, with differences in susceptibility to GINs. The 
comparative study of the immune response developed in these sheep breeds, within and between breeds, 
could provide relevant information that would allow to optimize this vaccine prototype. The immunization 
produced a reduction in the length and the intrauterine eggs of the worms in the vaccinated group of the 
Canaria sheep, whereas in the Canaria Hair Breed only a non-significant reduction of worm burden was 
observed. Significant and negative correlations between serum antigen-specific IgA and parasitological 
variables were observed in both vaccinated groups. These data could suggest an effective orientation of 
the immune response in parasitological control in vaccinated animals and a role of IgA in this protection. 
Acknowledgements: European Union’s Horizon 2020 research and innovation programme under the 
grant agreement No. 635408 (PARAGONE) and Becas Innova (FULP). 

nisbet et al., 2013.Vaccine 31 (2013) 4017– 4023.
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I21 - HISTOLOGICAL LESIONS OF VACCINATED AND UNVACCINATED SHEEP 
DURING CHRONIC STAGES OF FASCIOLA HEPATICA INFECTION
R. Zafra1, J. Pérez2, I.L. Pacheco2, V. Molina Hernández2, F.J. Martínez-Moreno1

1department of animal Health (Parasitology). Veterinary Faculty. university of Córdoba. 2department of anatomy and 
Comparative Pathology. Veterinary Faculty. university of Córdoba.

The aim of this study is to report a novel finding observed in chronic stages of Fasciola hepatica infection 
in vaccinated sheep. 

Forty-six 7-month old male Merino-breed sheep were distributed in five groups: groups 1 and 3 
(n=10) were immunized with a vaccine cocktail (CL1, HDM, Prx, LAP) in Montanide adjuvant and 
Aluminum adjuvant respectively; group 2 (n=10) was immunized with HDM and CL1 in Montanide 
adjuvant; group 4 (n=10) was unimmunized and infected and finally group 5 (n=5) was uninfected 
and unimmunized group. Groups 1, 2, 3 and 4 were orally infected with 150 metarcercariae of F. 
hepatica and euthanatized at 15 weeks’ post infection (wpi). At this point, histopathological study was 
carried out to study microscopical hepatic lesions. In the four infected groups typical lesions of chronic 
fasciolosis characterized by bile duct hyperplasia, portal fibrosis, infiltrate of lymphocyte, plasma cells 
and eosinophils, mainly in portal areas and granulomas with necrotic center were observed. The most 
relevant finding was the presence of degenerated parasites within bile ducts in four animals from group. 
Degenerated flukes were eosinophilic and showed loss of cuticular spines and cellular nuclei. The 
degeneration observed was also found in bile ducts epithelium. In these four animals, also an atypical 
granulomatous lesion surrounding bile ducts containing death parasites was observed. This lesion was 
composed by the typical inflammatory infiltrate (macrophages, multinucleated giant cells, lymphocytes 
and plasma cells) but the inner area of the granuloma was free of cellular debris and showed an extensive 
acidophilic area, sometimes with calcification foci. 

This finding, observed only in the animals from group 1 in which a reduction of fluke burdens of 37% 
was found respect to the infected control group, suggests that protective response could occurs at least 
in part when parasites reach the biliary system. Further investigations are required to confirm this 
unexpected finding. 

acknowlegments: this work was supported by grant H2020-635408-Paragone.
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I22 - ALTERNATIVE ACTIVATION OF MACROPHAGES IN PERITONEAL FLUID 
OF SHEEP DURING EARLY STAGES OF FASCIOLOSIS
R. Zafra1, M.T. Ruiz Campillo2, F.J. Martínez-Moreno1, R. Pérez Caballero1, A. Martínez-Moreno1

1department of animal Health (Parasitology). Veterinary Faculty. university of Córdoba. 2department of anatomy and 
Comparative Pathology. Veterinary Faculty. university of Córdoba.

During Fasciola hepatica infection, the parasite has the capability to modulate the host immune response 
towards a non-protector Th2 type instead Th1. This type of immune response is closely related to the 
alternative activation of macrophages (M2 profile) as has been shown in in vivo in murine models. 

The aim of this study was to evaluate the macrophage polarization (classical or alternative phenotype) in 
peritoneal fluid obtained from sheep experimentally infected with F. hepatica in early stages of infection. 

We analysed data from two different trials. A total number of fifty 7-month old female Merino-breed 
sheep were used. Each trial consisted of 5 groups composed by 5 sheep (n=5): an uninfected control 
group and four infected groups. Sheep were orally infected with one dose of 150 metacercariae South 
Gloucester strain of F. hepatica (Ridgeway Research Ltd, UK) and euthanized at 1, 3, 9 and 18 days’ post-
infection (dpi). In both trials, we have carried out an absolute peritoneal cell count, a differential count 
of peritoneal leucocytes as well as the expression of CD68, CD206 and iNOS by immunocytochemistry. 
Throughout the experiment the absolute number of leucocytes in peritoneal fluid was increasing 
progressively, reaching the highest value at 18 dpi. Macrophages showed the highest values at 9 dpi. 
There was a significant increase in CD206 expression for all the timepoints evaluated in comparison with 
the uninfected group. On the other hand, iNOS expression showed a significant increase since 3 dpi and 
then decreased at 18 dpi. Nevertheless, the iNOS/CD206 ratio changed from 1.78 and 1.88 (uninfected 
group -trials 1 & 2-) to 0.63 and 0.50 respectively at 18 dpi. 

As has been previously described in murine models, our results suggest that F. hepatica also induces an 
alternative activation of macrophages in the peritoneal cavity of sheep since early stages of F. hepatica 
infection. These findings can throw more light to the knowledge about the mechanisms of modulation of 
the host immune response performed by this parasite as well as new strategies to solve it. 

acknowlegments: this work was supported by grant H2020-635408-Paragone.
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I23 - USE OF QPCR TO STUDY THE EXPRESSION OF IL-10, TFG-β AND 
FOXP3 IN LIVER IN IMMUNIZED SHEEP AT EARLY STAGES OF INFECTION 
WITH FASCIOLA HEPATICA
A. Martínez-Moreno1, I. Pacheco Luque3, S. Martínez-Cruz1, N. Abril2, R. Zafra1

1department of animal Health (Parasitology). Veterinary Faculty. university of Córdoba, spain. 2department of Biochemistry 
and molecular Biology. Faculty of sciences. university of Córdoba, spain. 3department of anatomy and Comparative 
Pathology. Veterinary Faculty. university of Córdoba, spain.

A common strategy used by microorganisms to extend their survival involves the induction of regulatory 
cytokines, such as interleukin-10 (IL-10) and transforming growth factor-β (TGF β). These cytokines are 
in relation with the expression Foxp3 in lymphocytes. 

The aim of this study was to evaluate by qRT-PCR the expression of IL10, TGF β and Foxp3 in liver of 
sheep (immunized and infected) at early stages of infection with F. hepatica. 

Forty-four 7-month old female Merino-breed sheep were distributed in three groups: group 1 (n=20) 
was immunized subcutaneously with recombinant CL1 from F. hepatica in Montanide adjuvant; group 
2 (n=20) was used as non-immunized group. Group 3 (n=4) was used as uninfected and unimmunized 
group. Groups 1 and 2 were orally infected with 200 metarcercariae of F. hepatica and divided into four 
subgroups each (n=5) which were sacrificed in pairs at 1 day post infection (dpi), 3 dpi, 9 dpi and 18 
dpi. Compared with uninfected group, FoxP3 expression showed a significant increase (P<0.0001) at 9 
and 18 dpi. The RNA expression of IL10 showed a slightly increase during the experience. This increase 
was significant from 3 dpi (P<0.001) in comparison with uninfected group, although the highest level of 
expression was found at 18 dpi. Gene expression level for TGFβ was similar to FoxP3. Thus, a significant 
increase was observed at 3 and 9 dpi in both infected and immunized groups (P<0.05 and P<0.001 
respectively). At 18 dpi both groups (immunized and infected) showed a marked increase respect to the 
uninfected (P<0.001) and respect to 1, 3 and 9 dpi. Masson Trichrome technique confirmed these results 
for TFGβ showing statistical differences when portal fibrosis was evaluated between 9 and 18 dpi in 
comparison with uninfected group. 

These increasing the expression in liver parenchyma of the regulatory cytokines tested by qPCR. These 
results suggest, together with data of our group from peritoneal fluid at early stages of infection that F. 
hepatica can modulate host’s immune response from the first days of infection to ensure its survival as 
well as a safe arrival to the liver. 

acknowlegments: this work was supported by grant H2020-635408-Paragone.
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I24 - Title of Presentation: A pan-European epidemiological study of 
honey bee pathogens. The results of Castilla-La Mancha (Spain)
María Buendía, Raquel Martín-Hernández, Concepción Ornosa, Laura Barrios, Carolina 
Bartolomé, Aránzazu Meana, Mariano Higes

E-mail: mhiges@jccm.es

laboratorio de Patología apícola. Centro de investigación apícola y agroambiental (CiaPa), instituto regional de 
investigación y desarrollo agroalimentario y Forestal (iriaF), Consejería de agricultura de la Junta de Comunidades de 
Castilla-la mancha, 19180 marchamalo, spain.

For future disease control efforts to be effective they must focus on the most prevalent pathogens in a 
region and the effects that any interactions between them could have on Apis mellifera colonies. As a part 
of a Pilot Monitoring Program of honey bee health coordinated by the EURL (European Union Reference 
Laboratory) and according to the criteria established for Spain, 14 apiaries in Castilla-La Mancha were 
selected at random and sampled during the autumns of 2012-2014 to identify the most prevalent 
nosogenic agents, potentially those related to the honey bee colony collapse phenomenon. Castilla-La 
Mancha is one of the Autonomous regions in Spain where “La Alcarria Honey” is produced, the first 
honey in Europe to be awarded a Protected Designation of Origin. In all the apiaries studied, Nosema 
ceranae was the most prevalent pathogen detected over the three years, confirming the worldwide spread 
of this microsporidian, a pathogen that negatively affects honey bee health at an individual and colony 
level, causing colony collapse under certain conditions. Trypanosomatids were also very prevalent in 
honey bee colonies, although the majority of Trypanosomatids detected were not Chrithidia mellificae but 
rather the genetically distinct Lotmaria passim lineage. We also detected Varroa destructor mites, and the 
particularly high prevalence in 2014 suggests a possible problem regarding mite control in field conditions 
that requires attention. During this study there was a very low prevalence of Neogregarines, which would 
not represent a great threat for local bee colonies even if they were pathogenic. In agreement with data 
from other regions, the BQCV and DWV were the most prevalent viruses in Castilla-La Mancha and 
thus, the Varroa-DVW interaction may be an important cause of bee colony mortality. While there was 
little evidence of a relationship between the BQCV virus and N. ceranae under field conditions during 
2012, this was not the case in 2013 and 2014. Finally, the AKI-complex or LSV-complex was not detected. 
The information obtained in this study should help orientate future plans for honeybee disease control. 

Funded by: inia-rta2013-00042-C10-06 and inia-e-rta-2014-0003 (inia, Feder).
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I25 - Detection of trypanosomatids in Apis and Bombus species: A new 
multiplex protocol
Carolina Bartolomé, María Buendía, Pilar de la Rúa, Raquel Martín-Hernández, Mariano Higes 
and Xulio Maside

E-mail: carolina.bartolome@usc.es

grupo de medicina Xenómica, Cimus, universidade de santiago de Compostela.

Trypanosomatids, despite being highly prevalent among Apis and Bombus sp., have been poorly studied 
until recently. The main problems in the identification of these parasites are that: 1) most molecular 
methods either do not allow to determine the infecting species or they enable the identification of a 
single one and 2) they are expensive or time consuming. To overcome these drawbacks we propose the 
development of a multiplex PCR protocol to identify the trypanosomatids species present in Apis and 
Bombus isolates. 

A battery of primers specifically designed to amplify the RPB1 and the GAPDH genes of Lotmaria 
passim, Crithidia bombi and Crithidia mellificae, respectively, were tested for target specificity under 
single and mixed template conditions using DNA extracted from type isolates. The best performing 
primer pairs were selected and applied to a set of Apis (N= 7) and Bombus (N= 5) field isolates infected 
with trypanosomatids whose identity had been previously determined by PCR-cloning and sequencing. 

The application of this protocol confirmed the presence of the trypanosomatid species initially identified 
by cloning and sequencing. Two of the honeybee isolates contained L. passim, C. mellificae and C. 
bombi, whereas the remaining ones were infected with L. passim only. Surprisingly, the analysis of some 
bumblebee isolates revealed the presence of L. passim where this species had not previously been found. 

The use of this multiplex protocol for trypanosomatids enables their specific and rapid detection, which 
may help to improve the study of their epidemiology, distribution and transmission dynamics. 

this work has been funded by inia-rta2013_00042-C10-06 and inia-e-rta-2014-0003 (inia, Feder).
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I26 - Title of Presentation: Chronic stress induced by pesticide residues 
and parasites in honey bee colonies
Mariano Higes, José Luis Bernal, José Bernal, Miguel Llorens, Aránzazu Meana, Almudena 
Urbieta, Amelia-Virginia González-Porto, Ángeles Alonso, Elena Alonso-Prados, Raquel Martín-
Hernández

E-mail: mhiges@jccm.es

laboratorio de Patología apícola. Centro de investigación apícola y agroambiental (CiaPa), instituto regional de 
investigación y desarrollo agroalimentario y Forestal (iriaF), Consejería de agricultura de la Junta de Comunidades de 
Castilla-la mancha, 19180 marchamalo, spain.

Bees are key elements in economic and environmental services. Studies carried out in the past decade and 
beyond have identified factors that compromise bee survival, such as pathogens (viruses, microsporidia, 
etc...) and pollutants. To gain insight into how such drivers affect the welfare of bee colonies, we have 
carried out a comprehensive screening on collapsed and depopulated colonies during winter and early 
spring from a professional Spanish apiary. In the honey bee colonies studied, we identified as potential 
factors of colony collapse: Nosema ceranae infection, alone or in combination with other factors (e.g. 
viruses as BQCV, DWV infection), together with the accumulation in beebread of acaricides common 
used for Varroa destructor control (coumaphos and tau-fluvalinate). These data highlight the importance 
of screening for these factors in future monitoring programmes, and the need to adopt appropriate 
preventative measures in future national and international welfare programmes aimed at securing bee 
fitness and health. 

Funded by: inia-rta2013-00042-C10-06 and inia-e-rta2014-0003 (inia, Feder).



XX Congreso de la Sociedad Española de Parasitología
XV Meeting del European Veterinary Parasitology College

ComuniCaCiones · Parasitología Veterinaria · eXPlotaCiones ganaderas
212

I27 - Anthelmintic activity of new compounds on eggs and larvae from 
ovine gastrointestinal nematodes
Myriam Esteban-Ballesteros1,2, Elora Valderas-García1,2, Ricardo Escarcena3, Rafael Balaña-
Fouce4, Arturo San Feliciano3, Francisco Antonio Rojo-Vázquez1,2, Pablo A. García3, Mª Ángeles 
Castro3, Esther Del Olmo3, María Martínez-Valladares1,2

E-mail: mmarva@unileon.es

1instituto de ganadería de montaña (CsiC-universidad de león), 24346 grulleros, león, españa. 2departamento de sanidad 
animal, Facultad de Veterinaria, universidad de león. Campus de Vegazana, 24071 león, españa. 3departamento de 
Ciencias Farmacéuticas: área de Química Farmacéutica, Facultad de Farmacia, Cietus, iBsal, universidad de salamanca. 
Campus miguel de unamuno, 37007 salamanca, españa. 4departamento de Ciencias Biomédicas, Facultad de Veterinaria, 
universidad de león. Campus de Vegazana, 24071 león, españa.

In the present study the anthelmintic activity of synthetic compounds was tested in eggs from the ovine 
nematode Teladorsagia circumcincta but also in pool eggs from gastrointestinal nematodes collected 
from natural infected sheep. 

A total of 100 compounds, belonging to terpenylquinones, lignans, benzalphthalides, phthalazinones, 
and lipidic amino alcohols families, were tested by means of the Egg Hatch Assay at a single concentration 
of 10 μg/ml. After an incubation period of 48 hours, the ovicidal activity was measured by the percentage 
of inhibited eggs. In case the inhibition is higher than 90%, the concentration of compounds required 
to inhibit the 50% of hatching eggs (IC50) was also calculated, with concentrations ranging from 0.001-
10 μg/ml. The larvicidal effect was also tested in compounds with ovicidal activity by the larval feeding 
inhibition assay (LFIA) using concentrations between 0.1-10 μg/ml. The cytotoxicity was measured in 
the compound with the highest efficacy with the aim to determine the selective index (SI). 

A total of 9 compounds showed ovicidal activity at different levels, 7 of them inhibited the T. circumcincta 
egg hatching between 14 and 40% and the rest ones showed higher potencies, 93% (compound A) and 
80% (compound B). Regarding compound A, the IC50 was 2 μg/ml and in first stage larvae (L1) the 
feeding was inhibited 100% at 1 μg/ml. The SI of this compound was 13.9 in HepG2 cells. The ovicidal 
activity of compounds A and B was also confirmed at 10 μg/ml with eggs recovered from a resistant filed 
strain to benzimidazoles. 

Compound A belongs to the family of terpenylquinones, and some compounds of this type have been 
previously described as antimitotic; compound B belongs to the family of phthalazinones, without 
previous report of antitubulin activity. With respect to the other 7 molecules with anthelmintic activity, 
some are podophyllotoxin derivatives, with proven antitubulin activity. In conclusion, both compounds 
A and B are candidates for further studies to determine their in vivo activity. 

study funded by agl2016-79813-C2-1-r, agl2016-79813-C2-2-r and rYC-2015-18368. 
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I28 - Update on anthelmintic resistance status to benzimidazole drugs in 
Spanish sheep flocks infected by gastrointestinal nematodes
María Martínez-Valladares1,2, Myriam Esteban-Ballesteros1,2, Mª del Camino González-Lanza1, 
Francisco Antonio Rojo-Vázquez1,2

E-mail: mmarva@unileon.es

1instituto de ganadería de montaña (CsiC-ule), 24346 grulleros, león, españa. 2Facultad de Veterinaria, universidad de 
león, Campus de Vegazana, 24071 león, españa.

In the current study the prevalence of anthelmintic resistance to benzimidazole drugs was updated in 
sheep flocks situated in the North of Spain during 2015 and 2016. For the selection of naturally infected 
flocks by gastrointestinal nematodes, an initial faecal egg count (FEC) was carried out with a pool of 
faeces from 20 sheep per flock. The detection of anthelmintic resistance (AR) was carried by the faecal egg 
count reduction test (FECRT) in a group of 15 animals in each flock after treating with the recommended 
dose of mebendazole according to the body weight of each animal. At the 

same time the in vitro test, egg hatch assay (EHA), was carried out using a discriminant dose of 0.1 μg/
ml; with this dose, a flock is considered resistant when the hatching inhibition is less than 50%, and 
suspicious of resistance between 50-60%. The mean FEC in the selected flocks was 177 eggs per gram 
(epg) (15-486 epg). A total of 41 flocks were selected to determine the presence of AR. According to the 
FECRT, 66% of flocks resulted susceptible, 31% resistant and 3% were suspicious of resistance. With the 
EHA, 61% were susceptible, 24% resistant and 15% suspicious of resistance. The correlation between 
both techniques was very significant (r=0.6; p=0.0001). In comparison with the last survey in Spain in 
the same area of study (2006-2011), the resistance has increased from 13.6% to 44% by FECRT, and from 
35.3% to 49% by EHA. 

study funded by spanish inia (rta2013-00064-C02-02) and sociedad Cooperativa limitada Bajo duero (CoBadu) 
(20140020001856; 1856). 
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I29 - Biological control of trematodes by using the saprophytic 
filamentous fungus Mucor circinelloides
María Sol Arias, José Ángel Hernández, Fabián Arroyo, María I. Silva, Cristiana Cazapal-
Monteiro, José Pedreira1, Luis M. Madeira de Carvalho2, Rita Sánchez-Andrade, Adolfo Paz-
Silva

CoPar research group, Faculty of Veterinary, university of santiago de Compostela (spain). 1laboratorios Fatro iBériCa 
s.l. (spain). 2Faculty of Veterinary medicine, university of lisbon (Portugal).

Trematodes are a group of helminths affecting mainly ruminants, though other animal species and even 
humans can become infected. Despite efficient anthelmintics are commercially available, the presence 
of infective stages in the environment (soil) improves the risk of infection. This is especially important 
in humid environments where infection by Fasciolidae or Paramphistomidae trematodes is frequently 
detected. 

With the aim to provide information regarding the possibility to prevent infection by trematodes 
belonging to Paramphistomidae, three assays were carried out involving the saprophytic filamentous 
fungus Mucor circinelloides (CECT 20824 strain). Eggs of the gastric fluke Calicophoron daubneyi were 
exposed to spores of M. circinelloides in petri dishes, fecal pats and aqueous solutions. The fungus was 
also tested against metacercariae. 

Eggs in petri plates exhibited a notable damage in the presence of spores of M. circinelloides, consisting of 
hyphae attached to the eggshell and destruction of the embryo inside. Percentages of embryonated eggs 
lower than 20% were observed in the faecal pats added fungal spores, by 40% in the controls. Exposure 
of eggs of C. daubneyi to M. circinelloides in aqueous solution reduced the percentage of eggs with 
miracidium from 50% (controls) to 30% (treated). Addition of fungal spores to metacercariae enhanced 
the development of mycelium, and hyphae entered and destroyed them. 

It is concluded that distribution of spores of Mucor circinelloides on Paramphistomidae/Fasciolidae-risky 
areas could be helpful to lessen the possibilities to these trematodes reach the infective stage. 

economical support: research Project Ctm2015-65954-r (ministerio de economía y Competitividad, spain; Feder).
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J1 - Morphological, biometrical and molecular characterization of 
Archaeopsylla erinacei (Bouche, 1835)
Antonio Zurita1, Rocío Callejón1, Manuel De Rojas1 & Cristina Cutillas1

E-mail: azurita@us.es

1department ofmicrobiology and Parasitology. Faculty of Pharmacy. university of seville. Profesor garcía gonzález 2, 41012 
seville, spain.

Objetive 

The aim of this work was to carry out a comparative morphological, biometrical and molecular study of 
A. erinacei and their subspecies: A. e. erinacei and A. e. maura isolated from Erinaceus europaeus from 
Seville (southwestern of Spain) and Corse Island (France). 

Results 

Forty-eight fleas: 13 fleas from two hedgehogs (E. europaeus) and thirty-five fleas from three hedgehogs 
(E. europaeus) were collected from Corse and Seville, respectively. 

All specimens isolated in this work showed specific morphological characteristics of A. erinacei. 
Furthermore males of A. erinacei from Corse presented typical morphological characteristics of A. e. 
erinacei, while those from Seville presented typical morphological characteristics of A. e. maura. On 
the other hand, according to previous morphological description of different authors, we found three 
different Operational Taxonomic Units (OTUs) of A. erinacei females. 

The Internal Transcribed Spacers 1 and 2 (ITS1, ITS2), partial 18S rRNA gene, partial cytochrome 
c-oxidase 1 (cox1) and cytochrome b (cytb) mtDNA gene sequences were determined to clarify the 
taxonomic status of these taxa and to assess intra-specific and intra-population similarity. All molecular 
markers used, except 18S, showed molecular differences corresponding with geographical origins. 
Furthermore, we found morphological differences in females of A. erinacei from the same geographical 
origin that did not correspond with molecular differences. 

Conclusions 

On the basis on morphological and biometrical results, we conclude that the number of bristles bearing 
in eighth abdominal tergum and seventh abdominal sternum of female specimens are not valid criteria 
as diagnostic characters in order to differentiate A. e. erinacei and A. e. maura. However, the total length 
of the spermatheca in females and the different length of basimere in males should be taking into account 
as characters of reference in order to discriminate between both subspecies. 

On the other hand, based on phylogenetic and molecular comparative study of two nuclear markers (ITS1 
and ITS2), two mitochondrial markers (cox1 and cytb) and concatenated sequences we reported the 
existence of two geographical genetic lineages in A. erinacei corresponding with two different subspecies 
(A. e. erinacei and A. e. maura), that could be discriminated by PCR-linked random-fragment-length 
polymorphism (RFLP).
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J2 - What do ageohelminths reveal about a burned area?
Ángela L. Debenedetti, Sandra Sáez-Durán, Sandra Sainz-Elipe, M. Teresa Galán-Puchades, 
Màrius V. Fuentes

E-mail: mteresa.galan@uv.es

departament de Farmàcia i tecnologia Farmacèutica i Parasitologia, Facultat de Farmàcia, universitat de València, av. 
Vicent andrés estellés s/n, 46100 Burjassot-València, spain

Parasites have been recognized as valuable biological tags to evaluate the status of an ecosystem as well 
as the effects of environmental impacts. The present results are based on the impact of a wildfire which 
occurred in Serra Calderona Natural Park, Comunitat Valenciana (Spain). A long-term study has been 
carried out since 1992 in this Mediterranean ecosystem, analyzing the regeneration process of the wood 
mouse, Apodemus sylvaticus, population and its helminth community, as well as the effect of intrinsic 
and extrinsic factors. A total of 1,078 wood mice were helminthologically analysed until 2014, the 22nd 
post-fire year (PFY), 798 belonging to a post-fire (PF) area, and 280 belonging to a control (C) area. The 
present work focuses on the presence of ageohelminth parasites (nematodes whose eggs are released 
containing a developed and infective or nearly-infective larva), and their ecological behaviour along the 
postfire regeneration process. Two ageohelminth species were identified in both areas: Syphacia stroma 
and S. frederici. Although these parasites are morphologically different and they colonize a different 
microhabitat each (the small intestine in the former and the large intestine and caecum in the latter), they 
were studied as a whole group. In both areas, ageohelminths were the most prevalent group. In the PF 
area, this prevalence was higher than in the C area (PF = 66.7%; C = 41.07%), with statistically significant 
differences (χ2 = 56.587; p < 0.0001; f.d. = 1). Intrinsic factors did not influence the prevalence, and only 
extrinsic factors (PF = post-fire period –season-PFY; C = year) were of influence. The higher presence 
of ageohelminths linked to the larger wood mouse population in the perturbed area could be due to 
their life cycle and rapid transmission. Whereas the effect of the year in the C area could be more related 
to annual host population changes, there was a larger number of extrinsic sources of variation in the 
PF area, suggesting a greater susceptibility of the burned ecosystem to external changes. Therefore, the 
epidemiological changes of ageohelminths in the wood mouse can be interpreted as a biological tag of 
the post-fire regeneration process. 

Key words: ageohelminths, syphacia spp., apodemus sylvaticus, helminth community, serra Calderona, mediterranean 
ecosystem, biological tag, dynamics population.
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J3 - Trichomonas gypaetinii a new pathogenic agent of avian 
trichomonosis?
M.C. Martínez-Herrero1,6, I. López-Márquez2,6, F. González González3,6, F.J. García-Peña4, M.T. 
Gómez-Muñoz5,6

E-mail: maria.martinez1@uchceu.es

1Ceu Cardenal Herrera university, institute of Biomedical sciences, Faculty of Veterinary medicine, C/tirant lo Blanc, 7, 
46115, alfara del Patriarca, Valencia, spain. 2grupo de rehabilitación de la Fauna autóctona y su Hábitat (greFa), C/monte 
del Pilar s/n, 28220, majadahonda, madrid, spain. 3grupo de rehabilitación de la Fauna autóctona y su Hábitat (greFa), C/
monte del Pilar s/n, 28220, majadahonda, madrid, spain. 4research group gemas (group for the study of wildlife medicine 
and conservation) from greFa. 5Complutense university of madrid. Faculty of Veterinary medicine. av./Puerta de Hierro s/n, 
28040, madrid. 6research group gemas (group for the study of wildlife medicine and conservation) from greFa. 

We report a case of a cinereous vulture (Aegypius monachus) with oropharyngeal lesions compatible with 
avian trichomonosis. A juvenile bird was captured in the roof of a building in Madrid in October 2016 
by specialized personnel of the wildlife hospital of GREFA. The animal had several plaques multifocally 
distributed at the hard palate and lower jaw area. Lesions ranged from few milimeters to several 
centimeters in length, with a yellowish coloration. Trophozoites were detected in fresh mount smears 
and by culture in modified Trypticase-Yeast-Maltose medium. Sequence analysis of the ribosomal RNA 
regions internal transcribed spacer-1/5.8S/internal transcribed spacer-2 and small subunit revealed 
100% identity with Trichomonas gypaetinii. Microbiological cultures did not detect pathogenic bacteria 
or fungi. The animal recovered succesfully after antibiotic treatment and was released in a proper habitat. 
Remarkably, this is the first report of avian trichomonosis lesions from a wild bird caused by the recently 
described T. gypaetinii.

OBJECTIVES: Avian trichomonosis is an emergent parasitic disease among wild birds. Passerine 
species have been affected by several outbreaks in USA, Great Britain, Canada, and Europe. Besides, an 
increase in the number of etiological agents has been determined, since new species like T. stableri and 
T. gypaetinii have been described.

We report here a case of avian trichomonosis in a juvenile cinereous vulture. The bird was emaciated, 
with 10% dehydration, weakness, depression and plaques in the oropharyngeal cavity.

RESULTS: Genotyping of the ribosomal loci internal transcribed spacer-1/5.8S/internal transcribed 
spacer-2 and small subunit indicated 100% similarity with T. gypaetinii. A broad spectrum antibiotic 
treatment with 50 mg/kg metronidazole and 48 mg/kg trimetoprim- sulfamethoxazole solved the case 
and lesions were completely healed.

CONCLUSIONS: This is the first report of T. gypaetinii infection in a wild vulture with oropharyngeal 
lesions that respond to treatment against trichomonosis. A new pathogenic species should be included 
in the differential diagnosis of avian trichomonosis. Up to date, only scavenging birds of prey had been 
reported with T. gypaetinii subclinical infections (no lesions): a captive bearded vulture (Gypaetus 
barbatus), a bald eagle (Haliaeetus leucocephalus), Egyptian vultures (Neophron percnopterus) and 
cinereous vultures. Further epidemiological implications could not be discarded.

mailto:maria.martinez1@uchceu.es
mailto:fgonzalez@grefa.org
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J4 - DNA-barcoding vs. morphometry to determine the species 
composition in the Crenosoma genus. Implications in nematode taxonomy 
Claudia Paredes-Esquivel1, José Antonio Jurado Rivera2, Sofía Delgado1, Jessica Solà 
Sánchez3; Vytautas Mažeika4; Dovile Nugaraite4; Simon Allen5

1laboratory of Zoology. university of the Balearic islands. spain. 2laboratory of genetics. university of the Balearic 
islands. spain. 3Centre per la recuperació de Fauna silvestre de les illes Balears. 4department of Biology Vytautas magnus 
university, lithuania. 5gower Bird Hospital. swansea. united Kingdom.

Biodiversity ofthe phylum Nematoda Rudolphi 1808 is highly underestimated. Nematodes are one 
of the most difficult animals to be identified, as their gross morphological characters are conserved 
among different taxa. Nematodes of the Crenosoma genus Schulz, 1951 (Nematoda, Metastrongyloidea) 
are parasites of the bronchi and frontal sinuses of insectivorous and carnivorous mammals. Reports 
of infections due to Crenosoma species are increasing in Europe and the clinical symptoms vary 
dramatically, while C. vulpis can cause mild symptoms, C. striatum can cause verminous pneumonia, 
which is a common and fatal disease in hedgehogs. The Crenosoma genus includes 12 valid members. 
The status of some species within the Crenosoma genus has been in doubt. The majority of these 
species were described more than fifty years ago and some species have not been recorded since its 
first description. All species have been described using only morphological characters. During a small 
survey of the parasitic fauna of the Balearic hedghogs Atelerix algirus (Insectivora, Erinaceidae) in the 
Balearic Islands (Spain), we found a high prevalence of Crenosoma striatum infecting the lungs. However 
a close examination of these parasites showed that these did not fit the morphological descriptions of the 
species. We have combined a morphometric analysis and a DNA sequence analysis (Cytochrome oxidase 
I) from species Crenosoma striatum from Spain and Wales; C. vulpis, from the United Kingdom, and 
Crenosoma sachachmatovae from Lithuania to test the validity of morphological based identification of 
these species. Our results showed a hidden diversity within the genus Crenosoma that suggests there is a 
need to validate morphology-based keys in parasitic nematode species.
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J5 - DESCRIPCIÓN DE LA PARASITOFAUNA DEL CONEJO DE MONTE 
Oryctolagus cuniculus EN UNA REGIÓN DE EXPLOSIÓN DEMOGRÁFICA DE 
LA PROVINCIA DE VALENCIA
Fernández Escribà, N.; García Barcete, I.; Sansano Maestre, J.

E-mail: jose.sansano@ucv.es

dpto. de Producción animal y salud Pública. Facultad de Veterinaria y CCee. universidad Católica de Valencia sVm. C/
guillem de Castro 94 46002 Valencia, españa.

El conejo europeo (Oryctolagus cuniculus) es una de las especies de mamíferos más distribuidas en todo 
el planeta, resultando de gran importancia en la dinámica de los ecosistemas de la Península Ibérica. 
La parasitofauna del conejo ha sido estudiada en varios países Europeos, si bien en España existe poca 
información al respecto. En la Comunidad Valenciana, todavía no se han llevado a cabo investigaciones 
sobre las especies parasitas que alberga el conejo de monte. Se examinaron un total de 32 conejos 
silvestres procedentes de la comarca de la Vall d’Albaida (Valencia). Se realizó una necropsia completa 
del animal llevándose a cabo un examen externo de la piel en busca de ectoparásitos, procesado de 
órganos internos en busca de helmintos y análisis coprológico mediante flotación con sulfato de Zinc. La 
prevalencia total de parasitosis en los conejos analizados fue elevada (93,8%), coincidiendo con estudios 
realizados en otros países. Se encontraron cinco especies de endoparásitos Graphidium strigosum 
(62,5%), Trichostrongylus retortaeformis (15,6%), Dermatoxys sp. (25 %), coccidios del género Eimeria 
(58%), y cestodos Cyclophyllidea (46,8%) y dos especies de ectoparásitos: Spillopsyllus cuniculi (3%) y 
Riphicephalus sp. (31%). Éste es el primer estudio sobre la diversidad parasitaria en el conejo de monte en 
la provincia de Valencia. Se recomiendan estudios a largo plazo para establecer la influencia que podrían 
tener en la dinámica poblacional del conejo de la zona.
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J6 - Enterocytozoon bieneusi genotypes in wild mesocarnivores from Spain
Rafael Calero-Bernal1,2, Mónica Santín2, David Carmena3, Marta Mateo4, Ana Balseiro5, Marta 
Barral6, José Francisco Lima Barbero7, Guillermo A. Cardona8, Miguel Ángel Habela1

1departamento de salud animal, Facultad de Veterinaria, universidad de extremadura, avda. de la universidad s/n, 
10071, Cáceres. 2united states department of agriculture, agricultural research service, Beltsville agricultural research 
Center, environmental microbial and Food safety laboratory, Building 173, Beltsville, maryland 20705, usa. 3servicio de 
Parasitología, Centro nacional de microbiología, instituto de salud Carlos iii, Ctra. majadahonda-Pozuelo Km 2, 28220 
majadahonda, madrid. 4Veterinary Faculty, alfonso X el sabio university, avenida universidad 1, 28691 Villanueva de la 
Cañada, madrid, spain. 5Centre for animal Biotechnology (serida), Camino de rioseco 1225, la olla, deva, 33394 gijón, 
spain. 6department of animal Health, Basque institute of agricultural research and development (neiKer), Berreaga 1, 
48160 derio, Bizkaia, spain. 7saBioWorking group, institute for game and Wildlife research ireC (CsiC-uClm- JCCm), 
ronda de toledo 12, 13005 Ciudad real, spain. 8livestock laboratory, regional government of álava, Ctra. de azua 4, 
01520 Vitoria- gasteiz, spain.

Aims: present study was focused on the prevalence estimation and genotype identification of 
Enterocytozoon bieneusi parasitizing wild mesocarnivores from different regions of Spain.

Results: Individual fecal samples were collected from 190 legally obtained wild carnivores from País 
Vasco, Asturias, Castilla-La Mancha, Extremadura, and Andalucía in Spain. Eleven carnivore species 
from five Families were studied by PCR-sequencing of the ITS-1 DNA region: European badgers (Meles 
meles, n = 69), ferrets (Mustela putorius furo, n = 2), genets (Genetta genetta, n = 6), Iberian lynxes (Lynx 
pardinus, n = 4), beech martens (Martes foina, n = 9), Egyptian mongooses (Herpestes ichneumon, n = 2), 
otters (Lutra lutra, n = 1), European polecats (Mustela putorius, n = 2), red foxes (Vulpes vulpes, n = 87), 
wildcats (Felis silvestris, n = 2), and wolves (Canis lupus, n = 6). 25 fecal samples (13.2%) were positive 
for E. bieneusi by PCR. The prevalence of E. bieneusi in the 5 locations was 0%, 2.1%, 8.3%, 13.1%, 
and 23.5% in Andalucía, País Vasco, Extremadura, Castilla-La Mancha, and Asturias, respectively. E. 
bieneusi was found in 3 host species, European badger (23.2%, 16/69), beech marten (11.1%, 1/9) and red 
fox (9.2%, 8/87). The nucleotide sequences of the ITS revealed 8 distinct genotypes including 4 known 
genotypes (PtEbIX, S5, S9, and WildBoar3) and 4 novel genotypes (EbCar1-EbCar4).

Conclusions: this study represents the first survey on E. bieneusi on wild mesocarnivores; further 
surveys will be necessary to better characterize genotype distribution and their host range; a multilocus 
study on the isolates will help to better understand the epidemiology of E. bieneusi genotypes to further 
evaluate zoonotic potential.
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J7 - Epidemiología de Spirocerca lupi en zorros en una reserva natural 
situada en un área meso-Mediterránea
F. Valcárcel1, J. González2, A. Aguilar1, M. Sánchez1, M. González2, R. Suárez3, A.M. Tercero3, 
J.M. Tercero2, J.M. Nieto4, A.S. Olmeda3

1grupo de Parasitología animal, animalario del departamento de reproducción animal, instituto nacional de investigación y 
tecnología agria y alimentaria (inia), 28040 madrid, spain. 2Villamagna sa, Finca “la garganta”, 14440 Villanueva de Córdoba, 
Córdoba, spain. 3departamento de sanidad animal, Facultad de Veterinaria, universidad Complutense de madrid, 28040 madrid, 
spain. 4departamento de anatomía, Producción y Ciencias Clínicas Veterinarias, Fac. de Veterinaria, 27002 lugo.

Spirocerca lupi produce granulomas parasitarios principalmente en esófago y aorta y ocasionalmente en 
el estómago de cánidos. Las manifestaciones clínicas en perros se deben principalmente a la localización 
en la pared del esófago. Así, la mayoría no muestra signos clínicos (dificultad para tragar, tos y disnea 
por la obstrucción esofágica, los animales tienen hambre, pero vomitan tras la ingesta y al final muestran 
una marcada pérdida de peso, salivación y eventualmente emaciación). En raras ocasiones se produce 
la muerte por la rotura de la aorta. Las referencias a la enfermedad en otros cánidos como los zorros son 
muy escasas.

El presente estudio se realizó en la finca “La Garganta” una reserva natural situada en el sector occidental 
de Sierra Madrona, Ciudad Real, España. En el marco de un programa de control de depredadores, de 
junio de 2105 a septiembre de 2016 se capturaron 61 zorros Vulpes vulpes a los que se les realizó la 
necropsia reglada. Se analizaron los esófagos y estómagos en busca de posibles nódulos parasitarios, 
tomando en ese caso un muestra en formaldehido tamponado 10% para el estudio histopatológico y 
recogiendo los vermes de su interior para su identificación siguiendo las claves de diagnóstico habituales.

Predominaron los individuos jóvenes seguidos de los adultos, con similar proporción de sexos, las 
mayores tasas de capturas ocurrieron en verano. El 18% de los zorros presentó nódulos en el estómago, 
sobre todo las hembras y ninguno en el esófago. Todos los animales parasitados fueron capturados entre 
marzo y octubre con un promedio de 6 nódulos por estómago. Por edades, los únicos que estaban 
parasitados fueron los jóvenes y los adultos. La identificación morfológica de los vermes así como los 
huevos hallados en el líquido de los nódulos confirmó que era la especie Spirocerca lupi.

Según estos resultados en la zona de estudio la infestación por S.lupi en zorros parece cursar exclusivamente 
en localización gástrica a diferencia de como lo hace en perros – esofágica - , con un predominio de la 
infestación en las hembras fundamentalmente de marzo a octubre.

agradecimientos: a su gracia, el duque de Westminster, por su apoyo en la investigación y la financiación de estos 
estudios, así como a todo el equipo de Villamagna saque ha colaborado en la toma de muestras. 
Financiación: Contrato Conls-064. evaluación del bienestar de animales capturados para la homologación de 
métodos de captura (inia-Villamagna sa).



XX Congreso de la Sociedad Española de Parasitología
XV Meeting del European Veterinary Parasitology College

ComuniCaCiones · Parasitología Veterinaria · taXonomía Y FaunístiCa
222

J8 - A helminthological survey of invasor Californian kingsnake 
(Lampropeltis californiae) in Gran Canaria island , Spain
Rodríguez-Ponce, E.1; Santana, K.1; Gallo-Barneto, R.2; Cabrera-Pérez, M.A.3; Monzón-Argüello, C4.

E-mail: eligia.rodriguezponce@ulpgc.es

1department of animal Pathology, Faculty of Veterinary, university of las Palmas de gran Canaria, spain. 2gestión y 
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Protección de la naturaleza, gobierno de Canarias, las Palmas, spain. 4Biodiversity and Conservation group, iu-ecoaqua, 
university of las Palmas de gran Canaria, spain.

The Californian kingsnake (Lampropeltis californiae), native to North America, is an invasive species in 
Gran Canaria. The species is believed to have originated from escaped or released captive-bred individuals 
with a rapid territorial expansion since its first detection in 1998 due to the great capacity of adaptation 
and colonization of the species, together with the fact that there are no natural predators on the island. 
There are three main populations: (a) the first discovered in 2007 in the vicinity of the town of Telde in the 
east of the island, which presents the highest concentration of individuals and reproductive activity and 
with a typical microclimate related to a pseudo interior cliff‐side mountain system area; (b) the second 
discovered in 2010 near the town of Gáldar in the north that represents a typical warm steppe climate; 
.and (c) the third one in Montaña La Data, in the south of the island. The analysis of gastrointestinal 
content has confirmed predation of endemic fauna, including the Gran Canaria giant lizard (Gallotia 
stehlini), Gran Canaria skink (Chalcides sexlineatus) and the Boettger’s wall gecko (Tarentola boettgeri), 
as well as rodents, birds and snake eggs, although the diet varies among the populations. 

The aim of this work was to investigate the parasites of captured California kingsnakes to evaluate the 
impact that could be particularly severe for other species and the public health. With this purpose, we 
analyzed 39 snakes from Telde and 24 snakes from Gáldar. 

Helminths were present in 74.6% of the 63 snakes analyzed. Larvae of Spirurida were in 57% snakes and 
cysticercoids of cestodes of the Family Dipylididae, especially Diplopylidium acanthotetra, were present 
in 71.4% of the stomach and small intestine of the snakes studied. 

In stomach, individuals from Gáldar showed a highest prevalence, (nematodes: 28%; cestodes:3%) than 
in Telde (nematodes: 5%; cestodes: 1%) . 

Also, small intestine of captures from Gáldar showed a greater presence of nematodes (11%) respect to 
those from Telde (2%) Cestodes were also present in both Telde (17%) and Gáldar (19%). Furthermore, 
cestodes showed a more homogenous distribution along the intestine sections, while nematodes were 
more concentrated in the anterior area of the small intestine.
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J9 - Integrated control of nematodes affecting wild ruminants captive in a 
zoological park
José Ángel Hernández, María Sol Arias, Fabián Arroyo, Esther Valderrábano1, María I. Silva, R. 
Bonilla2, Ángel Romasanta, Rita Sánchez-Andrade, Adolfo Paz-Silva

E-mail: mariasol.arias@usc.es

CoPar research group, Faculty of Veterinary, university of santiago de Compostela (spain). 1”marcelle natureza” 
Zoological Park (outeiro de rei, lugo, spain). 2CarVal Pharmaceuticals (Bogotá).

Control of parasites affecting wild animals captive in zoological parks relies on the administration of 
conventional parasiticides, as occurs among livestock. In most cases, captive animals are maintained 
under continuous grazing conditions, due to the impossibility of rotating pastures. This increases their 
risk of exposure to free-living stages as third larvae belonging to gastrointestinal nematodes, which 
develop in the soil from eggs passed in the faeces. 

The helpfulness of combining curative and preventive procedures against the infection by strongyles in 
wapitis, bison and mouflons kept in two 1 Ha green parcels in “Marcelle Natureza” was tested. Animals 
were dewormed with 5 mg Fenbendazole / Kg bodyweight, and then 2.5 Kg of pelleted feed containing 
106 spores of M. circinelloides and 106 spores of D. flagrans / Kg feedstuff were provided every two 
days during a 1-yr period. The effect of the integrated control program was assessed by evaluating the 
presence of parasites in faeces, through the flotation test. 

Fifteen days after the administration of the anthelmintic, values of Faecal Egg Count Reduction (FECR) 
between 97 and 100% were observed. Because of average numbers of egg-output remained under 300 
EPG (eggs per gram of faeces), anthelmintic treatment was not given again to the animals. It is concluded 
that the integrated control of strongyles in wild captive animals provides a very useful and sustainable 
solution to avoid the risk of infection in animals confined to the same paddock. 

economical support: research Project Ctm2015-65954-r (ministerio de economía y Competitividad, spain; Feder).
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J10 - How does Mastophorus muris behave after a wildfire?
Ángela L. Debenedetti, Sandra Sáez-Durán, Sandra Sainz-Elipe, M. Teresa Galán-Puchades, 
Màrius V. Fuentes
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departament de Farmàcia i tecnologia Farmacèutica i Parasitologia, Facultat de Farmàcia, universitat de València, av. 
Vicent andrés estellés s/n, 46100 Burjassot-València, spain.

Wildfires are a common perturbation in Mediterranean ecosystems, involving serious biotic and abiotic 
repercussions. Therefore, finding useful tags for monitoring these endangered ecosystems is necessary, 
parasites being a potential and valuable candidate. The role of the helminths of the wood mouse, 
Apodemus sylvaticus, as biological tags of the post-fire regeneration process in Serra Calderona Natural 
Park, Comunitat Valenciana (Spain), has been analyzed in a twenty-one year period, from the 2nd to 
the 22nd post-fire year (PFY), studying the ecological behaviour of the helminth community and the 
influence of intrinsic and extrinsic factors on their evolution. 1,078 A. sylvaticus, 798 originating from 
a post-fire (PF) area, and 280 from a control (C) area, were analyzed. The present study focuses on 
the presence of Mastophorus muris, a cosmopolitan parasitic nematode of rodents, mainly involving 
an insect as intermediate host. Given its prevalence and abundance, this nematode can be considered a 
component and co-dominant species of the helminth community in both ecosystems. When comparing 
both areas, statistically significant differences were found in the prevalence, being higher in the C area 
than in the PF area (χ2 = 3.987; p = 0.046; f.d. = 1). Adult mice were the most infected group, considering 
both prevalence and abundance (χ2 = 22.351; p < 0.0001; f.d. = 2; Hc = 21.954; p < 0.0001; f.d. = 2). No 
differences were detected concerning host sex. The prevalence in the PF area was influenced by the factors 
age and post-fire period (season-PFY), whereas period was the only significant factor in the C area. The 
capability of using a wide range of arthropods as intermediate host could be the key of its survival from 
the first post-fire years onwards, since some of them are likely to become more abundant in burned soils, 
promoting the transmission of the parasite. Nowadays, M. muris shows an elevated aggregation level, 
which has been increasing along the post-fire regeneration process. This fact together with the similar 
ecological behaviour of the helminth population in both ecosystems could be interpreted as a sign of 
progressive recovery of the perturbed ecosystem. 

Key words: mastophorus muris, apodemus sylvaticus, helminth community, serra Calderona, mediterranean ecosystem, 
biological tag, post-fire regeneration.
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J11 - Caracterización molecular de aislados de Giardia duodenalis y 
Cryptosporidium spp. procedentes de heces del zorro rojo (Vulpes vulpes) 
en la Península Ibérica
Ana Montoya Matute1, Rocío Checa Herráiz1, Elena Rodríguez Rubio1, Ana Mª López2, David 
Carmena3, Luis Fidalgo2, Julia González4, Félix Valcárcel5, Fernando González6, Rosa Gálvez 
Esteban1, Valentina Marino1, Isabel Fuentes Corripio3, Guadalupe Miró Corrales1
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s/n, madrid. spain. 2dpto. de Ciencias Clínicas Veterinarias, Facultad de Veterinaria, universidad de lugo (spain). 3Centro 
nacional de microbiología, isCiii, majadahonda, spain. 4Villamagna sa, Finca la garganta, Conquista, Ciudad real, spain. 
5animalario del dpto. de reproducción animal, inia, madrid, spain. 6Hospital de Fauna salvaje de greFa, C/monte del Pilar 
s/n, majadahonda. spain.

Objetivos: Giardia duodenalis y Cryptosporidium spp. son protozoos intestinales que parasitan a los 
animales domésticos y silvestres, así como a los seres humanos. Debido a su potencial carácter zoonósico, 
el objetivo del presente estudio fue determinar la presencia y diversidad genotípica de G. duodenalis y 
Cryptosporidium spp. en la población vulpina (Vulpes vulpes) en zonas noroeste y central de la Península 
Ibérica. 

Resultados: En el presente estudio se han incluido un total de 92 muestras de heces de zorro procedentes 
de Galicia (n=73), Ciudad Real (n=14) y Madrid (n=5). Mediante las técnicas de diagnóstico molecular 
se aisló G. duodenalis en 10 (10,9%), y Cryptosporidium spp. en 13 (14,1%) de las 92 muestras analizadas. 
La caracterización de aislados de G. duodenalis mediante los marcadores GDH y BG no fue posible en 
ninguna de las muestras que resultaron positivas por PCR en tiempo real, ya que la carga parasitaria 
fue demasiado baja (presentaron un valor de Ct bajo, lo que es indicativo de baja carga parasitaria). En 
el caso de Cryptosporidium spp., de los 13 aislados obtenidos por PCR para el gen SSU del ARNr fue 
posible secuenciar y llegar a nivel de especie en ocho de ellas. Se detectaron cuatro especies distintas 
de Cryptosporidium: C. hominis (23,1%), C. parvum (15,4%), C. canis (15,4%) y C. ubiquitum (7,7%). 
Respecto las variables epidemiológicas analizadas (edad, sexo y zona de captura) sólo se demostró la 
influencia de la variable sexo en la infección por Cryptosporidium spp. 

Conclusiones: La detección de C. hominis en las muestras de zorro analizadas pone manifiesto la 
interacción entre la vida silvestre y la doméstica en áreas urbanizadas. Además estos resultados señalan 
al zorro como portador de C. hominis y potencial fuente de infección para los humanos. Asimismo, 
la detección de C. parvum demuestra la transmisión entre animales de granjas y silvestres, y abre la 
posibilidad de la transmisión a los humanos.
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J12 - Membrane protein analysis of two Trichomonas gallinae clones with 
different in vitro and in vivo pathogenicity
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Veterinary Public Health, university of Veterinary medicine Vienna, Vienna, austria. 3Complutense university of madrid. 
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SUMMARY

The emergent parasitic disease avian trichomonosis can cause death in wild birds by starvation. 
Several outbreaks have been reported affecting finch species with high mortality in America, UK and 
Europe. Various genetic groups exist but it is still unknown which virulence factors are expressed by the 
protozoan. In this project, two isolates obtained from a columbiforme without lesions and a nocturnal 
bird of prey with lesions were selected for clonal isolation and in vitro multiplication of Trichomonas 
gallinae in order to study the surface and organelle membrane proteins. Parasites belonged to the two 
most widely recognized genotypes and demonstrated different in vitro pathogenicity in cell cultures 
which were in agreement with in vivo observations. Protein identification and comparative quantification 
indicated differences in their composition. Several virulence factors, like GP63-like protein or immuno-
dominant variable surface antigen-like protein identified in Trichomonas vaginalis, Entamoeba histolytica 
or Leishmania spp. were detected in both clones but were more abundant in the virulent one. Overall, 
these experiments expand the current knowledge about avian trichomonosis pathogenesis.

OBJECTIVES

The specific objective was to identify and compare the amounts of membrane and organelle membrane 
proteins of two T. gallinae clones with different genetic and pathogenic characteristics.

RESULTS

A total of 302 proteins were detected with different abundance between the clones. One immuno-
dominant variable surface antigen, one GP63-like protein and one armadillo/beta-catenin-like repeat 
protein associated with cell adhesion were more abundant in the virulent clone. Proteins related to 
cytoskeleton organization, like Ras superfamily proteins and calmodulins were also in higher amount 
in the more virulent clone. In contrast, the less virulent one had a larger number of proteins related 
to carbohydrate metabolism. Besides, other proteins of the cytoskeleton, membrane and vesicular 
trafficking differed in relative abundance in both clones.

CONCLUSIONS

The plasmatic and organelle membrane fraction proteomic analysis of T. gallinae has revealed proteins 
characterized as virulent factors in other protozoan parasites like Trichomonas vaginalis, Entamoeba 
histolytica and Leishmania spp. Such similarities may indicate that they act as virulent factors in T. 
gallinae as well, which will result in congruence with in vitro assays and clinical observations on birds.

mailto:maria.martinez1@uchceu.es
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J13 - Spirocercosis in red foxes (Vulpes vulpes) from the Valencian 
Community (eastern Spain)
Gloria Sanchis-Monsonís1, Paolo Tizzani2, Rocío Ruiz de Ybáñez1, Alicia Rojas3, Gad Baneth3, 
Carlos Martínez-Carrasco1
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murcia, spain; 2department of Veterinary sciences, turin university, grugliasco, turin, italy; 3Koret school of Veterinary 
medicine, Hebrew university of Jerusalem, rehovot, israel. 

Spirocercosis is a disease of domestic and wild canids that is potentially fatal. It is caused by the nematode 
Spirocerca lupi, which is more prevalent in warm regions such as the Mediterranean basin. 

During 2006-2013, a total of 286 foxes (Vulpes vulpes) from the Valencian Community (Castellón, 
Valencia and Alicante provinces) were necropsied (151 males and 135 females; 225 adults and 61 cubs). 
Foxes were killed in road accidents or by authorized hunters. 

Necropsy revealed the presence of S. lupi nodules in 64 foxes (22.4%, 17.6-27.2%, CI 95%), with 605 
nematodes located in 131 nodules. Nodules were found in the stomach (59 foxes), omentum (4 animals), 
mesentery (one fox) and pericardium (one fox). This is the first report of a pericardial S. lupi nodule in a 
red fox. Moreover, five adult foxes had aortic aneurysms in the absence of nodules. Nine specimens were 
identified as S. lupi by real-time PCR targeting a 269 bp fragment of the 18S rRNA gene. 

The mean intensity was 9.60±10.78 SD nematodes per fox (range 1-44). There was no significant 
statistical effect of sex on the prevalence and intensity. Spirocercosis was more prevalent in adult foxes 
(62/225; 27.6%) than in cubs (1/61; 1.6%), but no significant effect of age was found. 

Prevalence by province was: Valencia (30.5%; 53/174), Castellón (11%; 8/73) and Alicante (5.1%; 2/39). 
Some hyperendemic areas for S. lupi were found, with the highest prevalence (25/32 foxes, 78.12%) in the 
Ayora valley (Valencia). Multivariate analysis (GLM) indicated that the prevalence is influenced mainly 
by the “distance to urban areas” factor, increasing as the distance from these areas increases (p<0.01). 

Our study demonstrates the existence of hot spots where the epidemiological risk of S. lupi infestation 
is high, providing valuable information that should be taken into account in the effort to prevent 
spirocercosis in domestic and wild canids.
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J14 - Microscopic (LM and SEM) and molecular identification of 
Sarcocystis spp. in red deer (Cervus elaphus) form central Spain
Mónica Luzón1, Bjørn Gjerde2, José Mª Alunda1, Concepción de la Fuente1
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Hierro s/n, 28040, madrid, españa. 2Faculty of Veterinary medicine, department of Food safety and infection Biology, 
norwegian university of life sciences, P.o. Box 8146 dep, 0033 oslo, norway.

Pathogenesis of sarcocystosis in wild ungulates is poorly known, although heavy infections have been 
associated with fever, anorexia, lethargy and deaths. Previous studies on the parasite-fauna of Cervus 
elaphus in Central Spain revealed very high prevalence of Sarcocystis spp. infection. Light microscopy 
(LM) studies showed sarcocysts with different wall surface morphology and a certain tropism for 
different muscles. However, information on the specific composition of Sarcocystis affecting red deer 
is relatively scarce. Hence, we aimed to identify, both microscopically and molecularly, a representative 
selection of sarcocysts found. 

Samples of diaphragm, oesophagus and heart muscles from four red deer shot in selective hunting in 
Quintos de Mora (Toledo, Central Spain) were collected. Cysts detected by LM were excised under 
stereomicroscope using fine hypodermic needles and the wall structure was examined by Nomarski 
microscopy. Cysts were separately preserved in 70% ethanol for scanning electron microscopy (SEM) 
and molecular characterization (Cox1 and 18S rRNA genes). 

A total of 175 cysts were recovered (43 from diaphragm, 22 from oesophagus and 110 from heart) which 
were LM classified in three morph-types: Type 1 (wall surface with long hair-like protrusions), Type 2 
(short protrusions) and Type 3 (no perceptible protrusions). Muscle distribution of those three morph-
types was as follows: 

Type 1 (19 cysts): 13 diaphragm, 6 oesophagus 

Type 2 (6 cysts): 1 diaphragm, 5 oesophagus 

Type 3 (150 cysts): 29 diaphragm, 11 oesophagus, 110 heart 

Molecular characterization of 116 cysts was performed (35 diaphragm, 17 oesophagus, 64 heart) and 
preliminary results allowed the identification of at least six Sarcocystis spp. (S. linearis, S. hjorti, S. 
sp1, S. sp2, S. sp3, S. sp4), from which four have not been previously described in red deer, at least 
not by molecular methods. Phylogenetic analyses suggest that all six species found are transmitted by 
canids. Apparently there is a clear tropism since S. sp4 and S. sp2 were exclusively detected in heart and 
diaphragm, respectively, whereas S. linearis was present in all three muscle regions. 

Additional studies are needed, particularly from oesaphagous samples, but present results point towards 
a plurispecific composition of Sarcocystis infections in C. elaphus from Central Spain. Moreover the 
relationship between morphotypes, genotypes and the species S. cervicanis, originally described from red 
deer in Spain, should be addressed.
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J15 - GASTROINTESTINAL HELMINTHS IN WOLVES (Canis lupus signatus) 
FROM THE NORTHWESTERN SPAIN 
Francisco J. Martínez Rondán1, Ana Huertas1, Ana M. López Beceiro2, Luis E. Fidalgo2, Rocío 
Ruiz de Ybáñez1, Jaime L. Marcos3, Álvaro Oleaga3, Carlos Martínez-Carrasco1 
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spain. 3servicio de Caza y Pesca, dirección general de recursos naturales, Consejería de desarrollo rural y recursos 
naturales, Principado de asturias, oviedo, spain.

The Iberian wolf (Canis lupus signatus) is a wild canid whose main populations are located in the 
northwest of Spain and Portugal. The wolf shares a wide range of parasites with the dog, and gets involved 
in the maintenance and dispersion of these pathogens both in wild and rural areas. The aim of this study 
was to describe the gastrointestinal helminth species in wolves from the northwestern Spain. 

From 2009 to 2014, 82 Iberian wolves (46 females and 36 males; 36 adults, 34 juveniles and 12 cubs) 
were necropsied. Wolves were shot dead under license by authorized hunters or dead in road accidents 
in areas from Coruña (18 wolves), Lugo (8), Ourense (one animal), Pontevedra (7) and Asturias (48). 

A total of 4657 helminths were collected (range 1-687 parasites per animal). The overall prevalence was 
95.2% (90.3-99.8 C.I. 95%), and richness distribution includes one (28.2%), two (51.3%), three (19.2%) 
and four species (1.3%) per wolf. 

Four nematodes and two cestodes were identified. Among nematodes, Uncinaria stenocephala was the most 
prevalent species (75.6%; mean intensity 41.8±95.5 SD), followed by Trichuris vulpis (15.8%), Toxocara 
canis (9.7%) and Ancylostoma caninum (2.4%). Among cestodes, Taenia spp showed a prevalence of 
80.4% (71.7-89.2 C.I. 95%), with a mean intensity of 33.3±47.7 SD, and Dipylidium caninum prevalence 
was 1.2%. No significant differences associated to sex were detected, and Taenia spp was significantly less 
prevalent (p<0.05) in cubs. 

In conclusion, the Iberian wolf could play a relevant epidemiological role in the natural nidality of these 
helminth species in the northwest of Spain, becoming a health risk to domestic and wild carnivores, and 
even to humans. The high prevalence of Taenia spp. indicates that ungulates constitute an important 
tropic source for the wolf, that probably serves as the main definitive host maintaining the sylvatic life 
cycle of these cestodes with economic and sanitary impacts in livestock. Finally, although wolves are 
considered as significant hosts for Echinococcus granulosus, it is noticeable the absence of this parasite in 
our study.
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J16 - Prevalence and genetic analysis of Giardia intestinalis in rodents 
from Corsica (France)
Ángela Fernández-Álvarez1,2, Aarón Martín Alonso2, Pilar Foronda2, Carlos Feliu3,4, Alessandra 
Falchi5, Bernard Marchand1, Yann Quilichini1

1umr sPe 6134, Cnrs – università di Corsica, serme service d’étude et de recherche en microscopie électronique, 
Corte, France. 2instituto universitario de enfermedades tropicales y salud Pública de Canarias, universidad de la laguna, 
la laguna, spain. 3secció de Parasitologia, departament de Biologia, sanitat i medi ambient, Facultat de Farmàcia i 
Ciències de l’alimentació, universitat de Barcelona, Barcelona, spain. 4institut de recerca de la Biodiversitat (irBio), 
universitat de Barcelona, Barcelona, spain. 5ea 7310, laboratory of Virology, university of Corsica – inserm.

Giardia intestinalis is a flagellated protozoan which causes enteric disease worldwide. Molecular analysis 
of isolates from the different host species has revealed the existence of eight different G. intestinalis 
assemblages (A–H), of which assemblages A and B are responsible for the vast majority of human cases. 
Despite the high relevance of this protozoa species for human health, there is no information about the 
occurrence of Giardia in rodents in Corsica (France). Therefore, the goal of this study was to analyze the 
prevalence and distribution of giardiasis in rodents in Corsica, to assess the level of genetic variation of 
Giardia isolates and to infer whether rodents are harboring assemblages A and/or B. To that end, a total 
of 117 rodents, belonging to the species Mus musculus domesticus (n=21), Rattus rattus (n=84), Rattus 
norvegicus (n=1) and Apodemus sylvaticus (n=11)were captured in different areas. DNA samples were 
extracted from faecal samples and amplified for the triose phosphate isomerase (TPI) gene, and PCR-
positive samples were further amplified for the β-giardin (BG) and glutamate dehydrogenase (GDH) 
genes. Giardia DNA was detected in 23.3% (27/116) of the rodents analyzed. No significant differences 
of prevalence were detected among the rodent species. Sequences were obtained for 23 of the 27 positive 
samples, and more than one gene were sequenced for the majority of the samples. All the sequences 
showed the highest identity to G. intestinalis assemblage G, which is specific of rodents. Although the 
zoonotic importance of rodents as reservoirs of Giardia intestinalis in Corsica cannot be discarded until 
a more extensive study is completed, these preliminary results did not show the presence of assemblages 
A and/or B. 

aFa is funded by a post-doctoral fellowship: no Ce/03/2015 from the Collectivité territoriale de Corse - direction de 
l’enseignement supérieur et de la recherche.
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J17 - New data on the helminth fauna of rodents from Corsica (France)
Ángela Fernández-Álvarez1,2, Carlos Feliu3,4, Jordi Miquel3,4, Pilar Foronda2, Bernard Marchand1, 
Yann Quilichini1

E-mail: quilichini@univ-corse.fr

1umr sPe 6134, Cnrs – università di Corsica, serme serviced’étude et de recherche en microscopieélectronique, Corte, 
France. 2instituto universitario de enfermedades tropicales y salud Pública de Canarias, universidad de la laguna, la 
laguna, spain. 3secció de Parasitologia, departament de Biologia, sanitat i mediambient, Facultat de Farmàcia i Ciències 
de l’alimentació, universitat de Barcelona, Barcelona, spain. 4institut de recerca de la Biodiversitat (irBio), universitat de 
Barcelona, Barcelona, spain

Until now, most of the available data on the helminth fauna of micro mammals from Corsica (France) 
have been reported by Jimenez Piqueras in 1992. After more than two decades, we pretend to increase the 
knowledge of the helminth fauna present in Corsica, and to compare the results with the previous ones. 
With this aim, a total of 176 wild rodents (128 Rattus rattus, 31 Mus musculus, 16 Apodemus sylvaticus and 
1 Rattus norvegicus) were collected and analysed for helminth parasites. Fifteen helminth species were 
detected in the rodents, four cestodes Hymenolepis diminuta (19%), Mesocestoides spp. larvae (9%), Taenia 
taeniformis larvae (4%), Catenotaenia spp. (1%); and ninenematodesNippostrongylusbrasiliensis (28%), 
Syphaciamuris (28%), Mastophorusmuris(23%), Aonchothecaannulosa(16%), Calodiumhepaticum(11%), 
Heligmosomoidespolygyrus(9%), Syphaciaobvelata (7%), Syphaciastroma(2%), Syphaciafrederici(2%); and 
twotrematodesCorrigia spp.(18%), and Brachylaimaspp. (9%). The species C. hepaticum and H. polygyrus 
are described for the first time in R. rattus in Corsica. Slight loss of helminth species has been detected; 
however, it would be necessary to carry out a seasonal sampling according to the biological cycles of the 
different species. Finally, the presence of zoonotic species has been maintained over time, even has been 
detected in new hosts, such as C. hepaticum, what should be taken into account considering the risk 
involved to the population. 

aFa is funded by a post-doctoral fellowship: no Ce/03/2015 from the Collectivité territoriale de Corse - direction de 
l’enseignement supérieur et de la recherche.
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J18 - Detection of Leishmania DNA in the rodents Sciurus vulgaris and 
Mus spretus in an endemic area of L. infantum
M. Magdalena Alcover1, Alexis Ribas1, M. Carmen Guillén1, Míriam Tomás-Pérez1, Ignasi Torre2, 
Antoni Arrizabalaga2, Diana Berenguer1, Cristina Riera1, Roser Fisa1

1laboratory of Parasitology. department of Biology, Health and environment. Faculty of Pharmacy and Food science. 
university of Barcelona av. Joan XXiii s/n08028-Barcelona spain. 2natural History museum of granollers, Francesc macià, 
51, granollers, spain.

Leishmania infantum is the main species responsible for leishmaniasis in European countries in the 
Mediterranean basin. The potential reservoir role of small mammals has been described, but their 
involvement in the epidemiology of leishmaniasis remains controversial. Rodents are highly abundant 
mammals, both in terms of species number and absolute densities, and therefore constitute a very large 
biomass of potential reservoirs. 

The aim of this work was to detect the presence of Leishmania in two rodents, Sciurus vulgaris (red 
squirrel) and Mus spretus (Algerian mouse), inhabiting Mediterranean areas. A total of 35 M. spretus and 
27 S. vulgaris were studied, all from Catalonian areas with a high incidence of canine leishmaniasis. The 
mice were caught with Sherman traps and the squirrels were roadkill victims. The studied tissue samples 
were liver, spleen and skin (ear). The presence of Leishmania DNA was determined by amplification of 
kinetoplast minicircle DNA sequence by a real-time PCR. Our results showed Leishmania DNA in 28.5% 
of the Algerian mice examined (6/35 liver, 10/35 spleen and 5/35 skin), and in 18.5% of the red squirrels 
(4/27 liver, 4/22 spleen, 2/13 skin). 

We propose the possible involvement of S. vulgaris and M. spretus in the wildlife transmission cycle of 
L. infantum in the aforementioned endemic areas. Nevertheless, it is important to continue studying the 
role played by these rodents as possible reservoirs or merely accidental hosts in L. infantum transmission.



XX Congreso de la Sociedad Española de Parasitología
XV Meeting del European Veterinary Parasitology College

ComuniCaCiones · Parasitología Veterinaria · taXonomía Y FaunístiCa
233

J19 - Estudio preliminar sobre las parasitosis intestinales y pulmonares de 
la fauna silvestre procedente de la región central de la Península Ibérica
Rocío Checa1, Julia González4, Félix Valcárcel2, Fernando González3, María Sánchez4, Marta 
González4, Ana Montoya1, Rosa Gálvez1, Valentina Marino1, Guadalupe Miró1

E-mail: rocichec@ucm.es

1departamento de sanidad animal, Facultad de Veterinaria, universidad Complutense de madrid, avda. Puerta de Hierro 
s/n, madrid, spain. 2grupo de Parasitología, animalario del dpto. de reproducción animal, inia, madrid, spain. 3grupo de 
rehabilitación de la Fauna autóctona y su Hábitat (greFa), C/monte del Pilar s/n, majadahonda. 4Villamagna sa, Finca la 
garganta, Conquista, Ciudad real, spain.

Objetivos: La aparición de zoonosis emergentes y re-emergentes ha hecho reconsiderar el posible 
papel de los mamíferos silvestres en la transmisión de estas enfermedades. El aumento en el número 
de casos de infección por parásitos procedentes de la fauna silvestre es el resultado de la influencia de 
diversos factores, no del todo conocidos. El objetivo de este estudio fue ampliar el conocimiento sobre 
los principales parásitos intestinales y pulmonares que afectan a la fauna silvestre para determinar su 
posible papel epidemiológico como potenciales reservorios de éstas parasitosis.

Resultados: Mediante las técnicas de FLOTAC y MYF se analizaron muestras fecales de diversas especies 
de animales silvestres: 15 erizos (Erinaceus europaeus), 10 zorros (Vulpes vulpes) y un tejón (Meles 
meles) procedentes de un centro de recuperación de Madrid y 43 zorros y 23 gatos asilvestrados (Felis 
silvestris) de una reserva natural en Ciudad Real. Entre los nematodos se identificaron Toxocara canis, 
Toxocara cati, Toxascaris leonina, Trichuris vulpis, Capillaria spp. y Crenosoma spp. así como huevos 
de ancilostómidos y entre los protozoos, ooquistes de Cystoisospora spp. y Eimeria spp. El 24,53% y 
13.21% de los zorros estaba parasitado por nematodos y protozoos, respectivamente; demostrando 
una mayor prevalencia los animales procedentes de Madrid. Por su parte la prevalencia en los erizos 
fue del 26,67% y 20%, respectivamente. En el único tejón analizado solo se detectaron infecciones por 
nematodos. La prevalencia en gatos asilvestrados (52,17% y 17,39%) fue sensiblemente superior a la de 
los zorros muestreados en la misma zona (16,28% y 9,30%) tanto de nematodos como de protozoos, 
respectivamente.

Conclusiones: Los nematodos, algunos de ellos zoonósicos, tienen una elevada prevalencia entre los 
mamíferos silvestres. Destaca el hecho de la infección en los gatos asilvestrados por ser sensiblemente 
mayores a la del resto de especies.

Financiación: Contrato Con15-064. evaluación del bienestar de animales capturados para la homologación de métodos 
de captura (inia-Villamagna sa).

mailto:rocichec@ucm.es
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J20 - Composition and structure of helminth communities of Pelophylax 
Pérezi in the north of the Valencian Community
Pilar Navarro Gómez & Javier Lluch Tarazona

E-mail: pilar.navarro-gomez@uv.es

depto. Zoology, Fac. Biological sciences, univ. Valencia. dr. moliner, 50. Burjassot, 46100, Valencia.

Endoparasites of Pelophylax Pérezi (Seoane, 1885) (Amphibia: Ranidae) coming from different localities 
of the north of the Valencian Community were analyzed. The main objective of this work was to determine 
the composition and structure of helminth communities of these anurans in this area. 

One hundred eighty-five complete hosts deposited in the collection of the Department of Zoology, 
Faculty of Biological Sciences, University of Valencia, were examined. Data on their sex, weight and size 
were taken to determine the possible existence of significant differences between the four populations 
of origin of amphibians (Peñíscola, Cabanes, Canet de Berenguer and Albuixec - Puzol). Component 
helminth communities of the four localities studied were described, detailing the intensity, abundance and 
prevalence of helminths and the diversity, equitability, richness and abundance of their infracommunities. 

From the results obtained, we can point out that of the 25 parasitic species detected, only five were obtained 
in the four localities studied, the trematodes Opistioglyphe ranae, Pleurogenoides medians, Sonsinotrema 
tacapense and the nematodes Rhabdias bufonis and Cosmocerca ornata. In addition, regardless larval 
forms, S. tacapense is the most abundant species in the whole sample, followed by C. ornata. 

Statistically significant differences were found between male and female sizes of P. Pérezi in Cabanes 
and Canet de Berenguer, and we have also found the preferences of some parasites, such as Aplectana 
macintoshii and Halipegus kessleri in Cabanes and Pleurogenes claviger in Canet de Berenguer by parasitize 
host females. Although in Albuixech - Puzol these differences in size do not exist in relation to host sex, 
Ratzia parva also shows preference for females. 

As a general conclusion and summary of the study, we can indicate that the helminth community of P. 
Pérezi in the north of the Valencian Community was rich (14 species in Peñíscola, 11 in Cabanes, 19 
in Canet de Berenguer and 15 in Albuixec - Puzol) and it was also abundant (a total of 6223 isolates 
helminths) and diverse (H = 2.45 in the whole population), with host body size positively correlated with 
diversity, richness, and abundance of their infracommunities.



XX Congreso de la Sociedad Española de Parasitología
XV Meeting del European Veterinary Parasitology College

ComuniCaCiones · Parasitología Veterinaria · taXonomía Y FaunístiCa
235

J21 - NEW INSIGHTS INTO THE PHYLOGENY OF THE ENTAMOEBA SPECIES 
OF THE EIGHT-NUCLEATED MATURE CYSTS GROUP (E. COLI GROUP) 
Alejandra de Elias Escribano1, Silvia Barturen Fernández1, Francisco Ponce Gordo1

E-mail: pponce@ucm.es

1department of Parasitology, Faculty of Pharmacy, Complutense university, 28040 madrid, spain.

The genus Entamoeba includes a large number of commensal and parasitic species of amoebae 
inhabiting the digestive track (mainly the intestine) of vertebrates. The species have been informally 
engrouped according to the number of nuclei in their mature cysts. Most of the studies have focused 
in the species of the four-nucleated mature cysts group (or E. histolytica group), which includes several 
pathogenic species (E. histolytica, E. moshkovskii, E. invadens), and comparatively few data are available 
for the species of the other morphological groups. In this work, we have analysed new isolates of eight-
nucleated mature cyst-forming species from rodents (2 isolates from mice, Mus musculus, and 2 from 
golden hamster, Mesocricetus auratus), galliform birds (one isolate from domestic fowl, Gallus gallus 
and one from helmeted Guinea fowl, Numida meleagris) and lizards (two isolate from Fiji iguana, 
Brachylophus sp., and two from pogona, Pogona vitticeps). We have PCR-amplified and sequenced the 
SSU-rDNA gene and have compared the results with the Entamoeba. sequences available in GenBank 
(including those previously obtained by our team from choique, Rhea pennata, and rats, Rattus rattus). 
An alignment refined by including the secondary structures was made and the phylogenetic analyses 
were performed by using the Neighbor-Joining and Maximum Likelihood methods. No differences were 
found between the sequences of isolates from mice, between those of isolates from hamster, between 
those of isolates from galliform birds, or between those of isolates from lizards. All sequences from eight-
nucleated mature cyst-forming species engroup in a same main branch this indicating that this group is 
monophyletic; however, the species clearly separate into two subgroups: the E. coli subgroup including 
the isolates from primates and choique, and the E. muris subgroup including the isolates from rodents, 
lizards and galliform birds. We have obtained three novel sequences (from hamster, fowls and lizards). 
We assign the sequences from fowls and lizards to the previously described species E. gallinarum and 
E. lacerticoli, respectively. The sequence we have now obtained from hamster, and the one previously 
obtained from choique, would correspond to new species.
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J22 - MORPHOLOGICAL AND GENETIC ANALYSIS OF THE INTESTINAL 
CILIATES FROM GALLOTIA GALLOTII
Francisco Ponce Gordo1, David Modrý2,3, Pilar Foronda4,5, Norman Grim6

E-mail: pponce@ucm.es

1department of Parasitology, Faculty of Pharmacy, Complutense university, 28040 madrid, spain. 2department of Pathology 
and Parasitology, Faculty of Veterinary medicine, university of Veterinary and Pharmaceutical sciences, 612 42 Brno, Czech 
republic. 3institute of Parasitology, Czech academy of sciences, České Budějovice 370 05, Czech republic. 4university 
institute of tropical diseases and Public Health of the Canary islands, 38203 la laguna, spain. 5department of obstetrics 
& gynecology, Pediatrics, Preventive medicine & Public Health, toxicology, Forensic medicine and Parasitology, Faculty 
of Health sciences, la laguna university, 38200 la laguna, spain. 6department of Biological sciences, northern arizona 
university, Flagstaff, arizona 86011, usa.

The Gallot’s or Western Canaries lizard, Gallotia gallotii, is an endemic vertebrate that inhabits the 
Canaries archipelago. Few studies have been carried out on the parasitic organisms that inhabit this 
species; most of them are about helminths. Among protists, ciliates have been reported and assigned to 
the genus Balantidium, but without providing a specific identification; in fact, there are not any named 
species of ciliates described from this lizard species. In this work we have carried out the morphological 
and genetic analysis of two isolates obtained from feces of G. gallotii from La Laguna area, Tenerife. The 
samples were divided: one part was fixed in Karnovsky’s fixative for morphological studies while other 
part was fixed in 70 % ethanol for the DNA isolation and genetic analysis. The morphological features 
were examined under optical (after protargol staining) and electron microscopy (SEM and TEM). The 
genetic analysis was made by PCR-amplification and sequencing of the SSU-rDNA gene; comparisons 
were made with the sequences available in GenBank and phylogenetic analyses were performed by using 
the Neighbor-Joining and Maximum Likelihood methods. The ciliate cells measured (in average) 76.4 x 
46.6 μm, with a vestibule-like structure of 21.2 μm, a macronucleus of 18.1 x 9.8 μm and a micronucleus 
of 2.4 x 2.1 μm. The cytopharynx was most likely cone-shaped, but slit-like at its opening which was 
located in an apical position at the surface of the cell, while the inner part were completely within the 
cytoplasm. In SEM, the cytoproct could be frequently observed at the posterior end, as a small slit-like 
depression. In the phylogenetic trees, the sequence from the G. gallotii ciliate was within Trichostomatia, 
but in a basal position with respect to Entodiniomorphida and Vestibuliferida. From these results, it is 
evident that this ciliate does not belong the genus Balantidium; however, its taxonomical position is, at 
this moment, unclear.
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J23 - IN SILICO DETERMINATION OF THE SECONDARY STRUCTURE OF 
THE SECOND INTERNAL TRANSCRIBED SPACER DNA REGION FROM 
PARABASALIDS AND EVALUATION OF ITS USE FOR TAXONOMICAL STUDIES 
Patricia Mota García1, Alexandra Ibáñez Escribano1, Francisco Ponce Gordo1

E-mail: pponce@ucm.es

1department of Parasitology, Faculty of Pharmacy, Complutense university, 28040 madrid, spain.

The secondary structure of the rRNA genes is commonly used for improving the phylogenetic 
reconstructions and for taxonomical studies. In eukaryotes (animals, plants and fungi), the secondary 
structure of the second Internal Transcribed Spacer region consists in 3-4 main helices. It has been shown 
that the presence of compensatory base changes (both nucleotides of a paired site mutate but the pair itself 
is maintained) in helices 2 and/or 3 correlates with sexual incompatibility and then allows distinguishing 
closely related species. No similar studies have been carried out in protozoa. Our objective in this work 
is to determine in silico the secondary structure of the ITS2 region of the Parabasalida and evaluate 
its possible use for taxonomical studies within this group. The correct boundaries (proximal stem) of 
the ITS2 region were identified after PCR-amplification and sequencing of a fragment comprising the 
complete ITS1-5.8s rRNA- ITS2 region and 800 bases of the 5’ end of the LSU rRNA of Trichomonas 
gallinae; the secondary structure was determined by homology modelling, using the model proposed 
for Giardia duodenalis as template. Using these data, an alignment including all parabasalid sequences 
available in GenBank was made; those that do not include the proximal stem were excluded for further 
analyses. The accepted sequences were folded by using energy-based calculations and a final sequence-
structure alignment was made, this being used for comparing the secondary structures between and 
within genera. The ITS2 region is highly variable among parabasalid genera; its length varies between 51 
(in Pentatrichomonas hominis) and 136 bases (in Tetratrichomonas limacis), with a GC content of 7.6% 
(in Dientamoeba fragilis) to 62.9% (in Honigbergiella ruminantium). The secondary structure consists in 
a single helix with 10-36 base pairs; in Dientamoeba fragilis, an alternative consisting on two helices is 
also possible. In many cases, a motif UUCUU (or variants) is present in the 5’ side of the helix. In those 
genera with data from more than one species, compensatory base changes were found in all cases except 
in Tritrichomonas, where no base changes were observed. These results indicate that this criterion could 
be useful for taxonomical studies.
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J24 - Intestinal parasites of the wild finches, Fringilla spp. (Aves, 
Passeriformes, Fringillidae), from Sweden to Canaries: an overview
Katherine García Livia1, Juan Carlos Illera2, Natalia Martín Carrillo1, David Modrý3,4, Guillermo 
López6, Pilar Foronda Rodríguez1,5
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1instituto universitario de enfermedades tropicales y salud Pública de Canarias, universidad de la laguna, Canary islands, 
spain. 2unidad mixta de investigación en Biodiversidad, univ. oviedo, asturias, spain. 3dep Pathology and Parasitology, 
FacVeterinary medicine, university of Veterinary and Pharmaceuticalsciences, Brno, Czechrepublic. 4institute of 
Parasitology, Czechacademy of sciences, Czechrepublic. 5dpto. obstetricia y ginecología, Pediatría, medicina Preventiva y 
salud Pública, toxicología, medicina legal y Forense y Parasitología. univ. la laguna. tenerife, spain. 6instituto de Biología 
de la Conservación, málaga, spain.

Passeriformes form a large group of avian species with worldwide distribution. They are frequently 
parasitized with coccidian, which can cause serious health problems and high mortality, mostly in 
nestling and fledgling birds. The present study was focused on the analyses of the intestinal parasites 
present in the different Fringilla (Passeriformes, Fringillidae) species that inhabited from Sweden to 
the Canary Islands. Faecal samples were obtained from 270 finches belonging to four Fringilla species, 
Fringilla teydea, Fringilla coelebs, Fringilla montifringilla and Fringilla polatzeki, collected in Europe 
(Sweden, Italy and Iberian Peninsula), Macaronesia (Azores, Madeira and the Canary Islands) and Africa 
(Ceuta and Morocco). The parasitological analyses showed the presence of Isospora spp. in 104 (38.5%) 
out of the 270 samples analyzed. The prevalence by species was: 40.9% F. coelebs, 30.8% F. polatzeki, 
32.1% F. montifringilla, and 3.3% F. teydea. Chi square test (p<0.05) showed significant differences in 
prevalence between F. coelebs populations, being higher in the most humid habitats, such as Madeira 
(68.7%), Azores (65.3%), and Italy (55.6%) in relation to the drier areas of Ceuta (2.9%) and Morocco 
(6.7%). With the purpose of gathering data about the oocysts morphology we analysed samples from 
each population studied. . In total, we found five different morphotypes (M1-M5), two of them (M1 
and M5) were present in all Fringilla sp. species; M4 was found only in F. coelebs, M2 in F. montifringilla 
and F. coelebs, and M3 in F. montifringilla, F. coelebs and F. teydea. Of the total sample analyzed, 61.5% 
presented a single morphotype and the 38.4% presented mixed infection by two morphotypes. In order 
to evaluate whether these Coccidian morphotypes could be associated to unique lineages, we performed 
PCRs to amplify a 648 bp fragment of the cytochrome c oxidase subunit I mitochondrial gene (COI). 
Preliminary results obtained in Madeira Island showed that M1, M3 and M4 morphotypes provided the 
same sequence. Further molecular analyses are now needed to evaluate if the M2 and M5 morphotypes 
are different lineages, along with sequencing of more populations, to confirm that the same lineage 
shows different morphologies.



XX Congreso de la Sociedad Española de Parasitología
XV Meeting del European Veterinary Parasitology College

ComuniCaCiones · Parasitología Veterinaria · taXonomía Y FaunístiCa
239

J25 - Helminth community structure of Bufo spinosus from two sampling 
points of the Sierra de Gredos
Pilar Navarro Gómez, Virginia Escribano Escribano & Javier Lluch Tarazona

E-mail: pilar.navarro-gomez@uv.es

depto. Zoology, Fac. Biological sciences, univ. Valencia. dr. moliner, 50. Burjassot, 46100, Valencia.

A comparative study was carried out between the helminth infracommunities of Bufo spinosus Daudin, 
1803 (Amphibia, Bufonidae) at two locations in the Sierra de Gredos. They were analyzed 31 complete 
specimens coming from Prado Pozas and 31 others collected in Laguna Grande. The objectives that were 
proposed at the beginning of the work were the ecological characterization of the helminth component 
communities, the quantification of their populations in the examined hosts and the establishment 
of the role of these amphibians in the life cycles of the helminths. In both localities this anuran acts 
like host of helminths that correspond to other hosts. This is the case of Crepidostomum metoechus, a 
common parasite of freshwater fish whose presence in Bufo spinosus could be interpreted as an extension 
of its dispersal possibilities, since it has colonized the terrestrial environment. It is also the case of 
Haematoloechus carbonelli, parasite of Rana iberica and Dorylaimus parasiticus, which mainly affects 
Salamandra salamandra larvae No differences in size were observed among hosts from the two localities, 
but statistically significant differences were detected between the two enclaves in the abundances of 
the monoxenous nematode Oxysomatium brevicaudatum and in the trematode Gorgoderina vitelliloba, 
whose first intermediate host is usually a mollusk Sphaeriidae. Similarly, it has been observed that this 
digenean presents a significantly greater abundance in the males than in the females of B. spinousus in 
Prado Pozas, although there are no differences of size between the males and the females in this enclave. 
From the results obtained, it can be concluded that the helminth communities of B. spinosus in the two 
locations surveyed is poor and not very diverse, especially in Laguna Grande (H = 0.65 in Prado Pozas 
and 0.16 in Laguna Grande), with a strong dominance of Oxysomatium brevicaudatum in both enclaves 
(Berger-Parker index = 0.78 in Prado Pozas and 0.97 in Laguna Grande) and with significant correlations 
between the size of the hosts and the diversity and the equitability of their infracommunities in Laguna 
Grande, which have not been seen in Prado Pozas.
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J26 - Helminth infracommunities of Falco tinnunculus Linnaeus, 1758 
(Falconidae) from the Valencian Community
María Luz-Nogueserola, Pablo Illera Jiménez, Javier Lluch Tarazona & Pilar Navarro Gómez

E-mail: pilar.navarrogomez@uv.es

depto. Zoology, Fac. Biological sciences, univ. Valencia. dr. moliner, 50. Burjassot, 46100, Valencia.

Helminth infracommunities of 62 specimens of Falco tinnunculus from the Valencian Community (26 
females, 34 males and 2 juveniles) have been studied. In all cases individuals that were used was the 
specimens who entered dead in the Center for the Protection and Study of the Natural Environment 
(C.P.E.M.N) or who were unrecoverable after the treatment administered to them, respecting therefore 
the viable individuals and their natural populations. 

The objectives that were proposed at the beginning of the study were to contribute to the knowledge of 
the parasitic fauna of the kestrel vulgaris in the Valencian Community, elaborating a catalog of the species 
that affect this host, to provide a view as complete as possible of the component helminth community of F. 
tinnunculus, correlating it with chorological and bioecological aspects and also to determine the possible 
existence of interactions between helminth species and parasite differences in relation to sex or host 
weight and to characterize the basic environmental requirements of the parasites obtained, quantifying 
their populations in the studied host. 

As a summary of the results we can indicate that the helminth community of F. tinnunculus in Valencia 
is composed of 12 species: one trematode, Plagiorchis (Multiglandularis) sp., one cestode, Paruterina 
sp., 9 nematodes, Eucoleus dispar, Procyrnea leptoptera, Dispharynx nasuta, Synhimantus laticeps, 
Synhimantus robertdollfusi, Physaloptera alata, Microtetrameres sp., Aprocta sp., Diplotriaena falconis and 
one acantocephalus, Centrorhynchus globocaudatus. We can consider the helminth infracommunities 
of F. tinnunculus in the Valencian Community as depauperated and non-interactive since they have 
a reduced diversity, their richness and abundance are few and there are no associations between the 
species that integrate them. In addition, the component helminth community of kestrels of the Valencian 
Community is directly influenced by the feeding of these birds, since practically all the parasites are 
heteroxenous and penetrate in the host by the ingestion of their prey. Regarding their parasitic load, the 
corresponding to the females have been inferior to those of the males, in spite of their greater size and 
also, there was a statistically significant negative correlation between the weight of the hosts and the 
richness of its helminthic infracommunities.
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J27 - Ultrastructure of egg envelopes surrounding the miracidia 
of Ityogonimus lorum (Dujardin, 1845) (Digenea, Brachylaimidae, 
Ityogoniminae)
Zdzisław Świderski1, Roser Adalid2, Jordi Torres2,3, Jordi Miquel2,3

E-mail: jordimiquel@ub.edu

1Witold stefański institute of Parasitology, Polish academy of sciences, 51/55 twarda street, 00-818 Warszawa, Poland. 
2sec. Parasitologia, dep. Biologia, sanitat i medi ambient, Fac. Farmàcia i Ciències de l’alimentació, univ. Barcelona, av. 
Joan XXiii, sn, 08028 Barcelona, spain. 3irBio, univ. Barcelona, av. diagonal, 645, 08028 Barcelona, spain.

The intrauterine, fully embryonated mature eggs of the brachylaimid trematode Ityogonimus lorum 
(Dujardin, 1845) (Ityogoniminae) were examined by means of transmission electron microscopy (TEM) 
and cytochemistry. 

Live specimens of I. lorum were collected during July 2016 from a naturally infected Iberian mole Talpa 
occidentalis Cabrera, 1907 (Eulipotyphla, Talpidae) captured in Priesca (Asturias, Spain). Specimens 
were fixed in 2.5% glutaraldehyde, post-fixed in 1% osmium tetroxide, dehydrated in an ethanol series 
and propylene oxide, and embedded in Spurr’s resin. Ultrathin sections were double-stained with uranyl 
acetate and lead citrate and examined in a JEOL 1010 TEM in the CCiTUB (Barcelona, Spain). 

The life cycle of this species remains unknown, but it may correspond to that described from other 
brachylaimids that are triheteroxeneous, having terrestrial life cycles, with different species of terrestrial 
snails serving as first and second intermediate hosts. 

Each embryonated egg is composed of a miracidium surrounded by three envelopes: (1) the egg shell, 
(2) the outer envelope and (3) the inner envelope. The role of the egg shell is essentially protective and 
its thickness is about 540 nm. However, the outer envelope disappears completely before miracidial 
maturation and is no longer visible in the mature eggs. The inner envelope is characterized by large 
flattened nuclei and its syncytial cytoplasm that contains a heavy accumulation of glycogen, lipid droplets, 
mitochondria and a large accumulation of ribosomes and polyribosomes. These traits are features of a 
metabolically active syncytial layer with energy storage capability. In the mature, infective eggs observed 
before hatching of the miracidium, the so-called “areas of focal cytoplasmic degradation” where frequently 
observed. Such areas may be involved in the autolytic processes of the remaining nutritive reserves and 
structural components of the egg envelopes. 

It can be concluded that egg envelopes play an important role in the protection, metabolism, storage 
of nutritive reserves and the general biology of I. lorum eggs. The autolysis of nutritive and structural 
components of egg envelopes and the reabsorption of this material by the ciliated larvae before miracidial 
hatching is a working hypothesis resulting from the present study. 

study financially supported by the agaur Project 2014sgr1241.
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J28 - Ultrastructural evidence for completion of the entire miracidial 
maturation in intrauterine eggs of the digenean Ityogonimus lorum 
(Dujardin, 1845) (Brachylaimidae, Ityogoniminae)
Zdzisław Świderski1, Roser Adalid2, Carlos Feliu2,3, Jordi Miquel2,3
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The present study provides ultrastructural evidence that miracidial morphogenesis is fully completed 
within the intrauterine eggs while in the most posterior uterine regions of Ityogonimus lorum. The 
ultrastructural characteristic of different organelles and cell types of these eggshell enclosed, but fully 
formed, ciliated miracidia is described. 

Digeneans were collected from an Iberian mole, Talpa occidentalis Cabrera, 1907 (Eulipotyphla, Talpidae), 
captured in Priesca (Asturias, Spain). Specimens were treated according to the general methods for 
transmission electron microscopy (TEM). 

The evidence for miracidial maturation in intrauterine eggs is based on the presence of the following 
structures: (1) ciliated miracidial epithelium; (2) apical and lateral glands, characteristic for digenean 
miracidia; and (3) fully developed germinative cells which assure all potentials for further growth and 
multiplication in postembryonic stages of the life cycle. 

The body wall of the mature miracidium is composed of ciliated epidermis and underlying peripheral 
body musculature. The ciliated epidermis also has several very thin and much elongated tegumental 
processes situated at regular intervals among the cilia that separate the cilia into several distinct zones. 
Two types of miracidial glands were observed: a single apical gland and two, more elongated, lateral 
glands. Each of them has characteristic, but different types of secretory granules. The anterior end of each 
miracidium consists of an apical papilla on which are situated the exits of three larval glands: an exit of 
a single apical gland as well as individual exits of two lateral glands. Germinative cells, grouped together 
in a sac-like germinative follicle, are situated in the medioposterior part of the larva, the germatophore. 
Large nuclei of germinative cells contain predominant, spherical nucleoli and numerous electron-dense 
heterochromatin islands arranged in the form of a network or chain-like pattern, distributed mainly in 
the karyoplasm adjacent to the nuclear membrane. A relatively thin layer of granular cytoplasm is rich in 
free ribosomes and contains a few small mitochondria. 

It can be concluded that the presence of three above mentioned structures described in the egg of this 
brachylamid provides a convincing evidence for completion of the entire miracidial maturation in the 
intrauterine eggs of I. lorum. 

study financially supported by the agaur Project 2014sgr1241.
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J29 - Parasitological study on invasive Florida turtles (Trachemysscripta) 
from the Zoo of Cordoba
Isabel Acosta-García1, Mª Auxiliadora García de la Cruz Giménez1, Rafael Guerra Caro2, 
Leandro Buffoni Perazzo1, M.S. Martínez-Cruz
1unidad deParasitología,departamento sanidad animal, universidad de Córdoba. 2servicio Veterinario, Parque Zoológico de 
Córdoba.

The freshwater Florida pond slider (Trachemys scripta) is native to the USA and has been introduced 
to many European countries including Spain. It is considered an invasive specie and represents a serial 
threat to the autochthonous galapagos Emys orbicularis and Mauremys leprosa. Although little is known 
about parasitic population on this invasive turtles in Spain, recent studies showed that Trachemys 
scripta is commonly infected by the same helmiths affecting native E. orbicularis and M. leprosa with 
the exception of monogenean Nepolystoma orbiculare which, to our knowledge, was only detected in 
native galapagos (Hidalgo-Vila et al., 2009; Domenech et al., 2015). Coccidians have been detected in 
Trachemys scripta in the USA and over 11 species of Eimeria have been described (Duszynski et al, 2014) 
but no data is available on this parasitic population in invasive turtles, and only three Eimeria species 
have been recorded in the native Emys orbicularis (Segade, 2009). 

The aim of this study was to analyze the parasitic population of the invasive freshwater pond turtles 
Trachemys scripta from the Zoo of Cordoba and to compare it with the parasitic population described 
in European pond turtles. Twenty six animals were analysed by assessing faecal samples, eleven of these 
animals were also analysed by necropsy and gastrointestinal tract was opened and studied. Tke kinyoun 
technique was also carried out for detection of Cryptosporidium sp. oocysts. 61,5% of the animals 
resulted positive to parasitic infections: 46,2 % showed Eimeria spp. and 30,8 % harboured Serpinema 
microcephalus, a previously described helminth in autochthonous galapagos and 1 animal (3,8%) 
was positive to Cryptosporidium spp. oocyst. Eimeria spp. oocysts belonged to the following species: 
Eimeria graptemydos, E.trachemydis, E.marginata, E. chrysemydis and E. mitraria. Only E. mitraria have 
prevoiusly been described in native pond turtles, what indicates that 4 new Eimeria species are recorded 
in invasive Flrorida turtles in Spain for the first time. These findings show the potential health threat for 
native animals.
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J30 - Echinococcus multilocularis: origin and differentiation of the 
oncospheral envelopes
Jordi Miquel1,2, Zdzisław Świderski3, Samira Azzouz-Maache4, Anne-Françoise Pétavy4
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av. Joan XXiii, sn, 08028 Barcelona, spain. 2irBio, univ. Barcelona, av. diagonal, 645, 08028 Barcelona, spain. 3Witold 
stefański institute of Parasitology, Polish academy of sciences, 51/55 twarda street, 00-818 Warszawa, Poland. 4lab. 
Parasitologie et mycologie médicale, Fac. Pharmacie, univ. Claude Bernard-lyon 1, 8 av. rockefeller, 69373 lyon Cedex 
08, France.

The origin and differentiation of oncospheral or egg envelopes in the taeniid cestode Echinococcus 
multilocularis are studied by transmission electron microscopy (TEM). 

Live specimens of E. multilocularis were isolated from the intestine of a naturally infected red fox from 
La Roche sur Foron (France) captured in June 2014. Adult tapeworms were fixed in glutaraldehyde, 
postfixed in osmium tetroxide, dehydrated in an ethanol series and propylene oxide, and embedded in 
Spurr’s resin. Ultrathin sections were double stained with uranyl acetate and lead citrate and observed in 
a JEOL 1010 TEM in the CCiTUB. 

The main objective of present contribution is to describe the formation of the four primary 
embryonic envelopes, namely capsule, outer envelope, inner envelope and oncospheral membrane, 
and their transformation into the oncospheral or egg envelopes surrounding mature hexacanths. This 
transformation takes place in the preoncospheral phase of embryonic development. The capsule and 
oncospheral membrane are thin membranes, while the outer and inner envelopes are thick cytoplasmic 
layers formed by two specific types of blastomeres: the outer envelope by cytoplasmic fusion of two 
macromeres and the inner envelope by cytoplasmic fusion of three mesomeres. Both outer and inner 
envelopes are therefore cellular in origin and syncytial in nature. 

During advanced phase of embryonic development the outer and inner envelopes undergo great 
modifications. The outer envelope remains as a metabolically active layer involved in the storage of 
nutritive reserves for the final stages of egg development and survival. The inner envelope is the most 
important protective layer due to a thick layer of embryophoric blocks that assures oncospheral protection 
and survival. Within the primary inner envelope, two further layers differentiate progressively: (1) an 
outer sub-layer involved in embryophore formation, and (2) the inner syncytial sub-layer containing three 
mesomere nuclei that become transformed in granular layer of the inner envelope. The embryophore, 
consisting of polygonal blocks of a keratin-like protein, is the principal layer assuring extreme resistance 
of mature eggs. 

In conclusion, four oncospheral envelopes are formed during embryonic development in E. multilocularis. 
These envelopes are involved in the nutrition of developing embryo and in the protection of the mature 
hexacanth. 

study financially supported by the european Commission Contract KBBe 2010 1.3-01 265862 (ParaVaC) and the spanish 
grant from agaur (2014sgr1241).
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J31 - CRYPTOSPORIDIUM IN WILD AND DOMESTIC HORSES FROM NORTH 
OF IBERIAN PENINSULA
Seila Couso-Pérez1, Mª Dolores Fernández de Córdoba-Castosa1, Felipe Bárcena-Varela de 
Limia2, Hipólito Gómez-Couso1,2 and Elvira Ares-Mazás1
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1laboratory of Parasitology, department of microbiology and Parasitology, Faculty of Pharmacy, university of santiago 
de Compostela, 15782 santiago de Compostela, a Coruña, spain. 2institute of Food research and analysis, university of 
santiago de Compostela, 15782 santiago de Compostela, a Coruña, spain.

Between May 2015 and July 2016, faecal samples from 60 wild ponies inhabiting at several regions in the 
North of Iberian Peninsula were collected: Tierra de Montes and Sierra de O Seixo, Pontevedra (n=12); 
Sierra de O Corno do Boi, Lugo (n=1); Sierra de Muriellos, Sierra de Bobia, Sierra de Penouta and Sierra 
de Sueve, Asturias (n=11); Montes de Guriezo, Cantabria (n=6); Montes Obarenes, Monte de Santiago and 
Valle de Losa, Burgos (n=15); Monte Armañón, Biscay (n=2); Monte Jaizkibel, Guipuzcoa (n=2); Sierra 
de Entzia, Alava (n=2) and Sierra de Urbasa, Navarre (n=6). Moreover, faecal samples from 13 domestic 
horses were collected in Pontevedra and A Coruña. Non-diarrhoeal samples were taken directly from the 
soil immediately after deposition and stored at 4 ºC until their processing. The samples were homogenized 
in a mortar, filtered through a set of two sieves (mesh size 150 and 45 μm) and concentrated in phosphate 
buffered saline 0.04 M pH 7.2/diethyl ether (2:1). By an immunofluorescence antibody test, including 
4’,6-diamidino-2-phenylindole, and PCR amplification and sequencing of a fragment of the SSU-rDNA 
gene, Cryptosporidium was detected in 7 samples (9.6%), identifying Cryptosporidium parvum in 6 of 
them. Furthermore, after examination of several aliquots of the sediments under bright field microscopy 
(200-400 magnifications), eggs of different species belonging to the order Strongylida and Parascaris 
equorum were observed in 37 samples (50.7%). This work reports, for the first time, the occurrence of C. 
parvum in wild ponies of Iberian Peninsula and suggests the potential role of these hosts in the sylvatic 
and domestic transmission of Cryptosporidium. 

this study was funded by Xunta de galicia (gPC2014-069).
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J32 - Emerging infection by Hypoderma actaeon in roe deer (Capreolus 
capreolus) from central Spain
Panadero, R.1, López, C.1, Varas, G.2, Pajares, G.2, Markina, F.2, Díaz, P.1, Pérez-Creo, A.1, Prieto, 
A.1; Díez-Baños, P.1, Morrondo, P.1
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1departamento de Patología animal: sanidad animal (grupo inVesaga). Facultad de Veterinaria. universidad de santiago 
de Compostela. lugo 27002. españa. 2asociación del Corzo español (aCe).

Hypoderma actaeon (Diptera: Oestridae) is considered strongly specific of red deer (Cervus elaphus), 
with only sporadic reports in fallow deer (Dama dama). H. actaeon is widely distributed in red deer from 
Spain, with prevalences ranging from 44.8 to up to 90%. In January 2016 was reported the first citation 
of H. actaeon in roe deer (Capreolus capreolus) in central Spain (Panadero et al., 2016). After this first 
report, another nine infested roe deer were detected in the same area (January-March 2016), one of them 
with eight larvae in different developmental stages. To discard the possibility of an accidental infestation 
in an unusual host, the myiasis was tracked overtime. During the next season (March-April 2017), a 
total of 19 L3 have been collected from the inner side of the hide of three roe deer hunted in Guadalajara 
province (Central Spain). One of them presented more than forty larvae on the dorsal and lumbar region. 
Morphological and molecular identification by PCR-RFLP and sequencing to the mitochondrial CO1 
gene, confirmed the larvae as Hypoderma actaeon. The small size (4-5 mm) of some of the recovered first 
instars suggests that the internal life cycle of H. actaeon may take place entirely under the skin. 

Taking into consideration the permanence of the infestation over time and the considerable intensity of 
infection in same roe deer, it can be concluded that roe deer infestation by H. actaeon in central Spain is 
not accidental but the expansion to an hitherto unusual host. The abundance of red deer populations in 
areas of central Spain, where roe deer is the most common wild ruminant, may have favoured sympatry 
between both species leading to the appearance of cross-infections. Apparently, the assumed specificity 
of H. actaeon for red deer could be due to the limitations in the number of available host rather than to 
a true specialization for the host. 

Panadero et al. (2016). First report of an infestation by Hypoderma actaeon in roe deer (Capreolus capreolus). XXiX 
Congress soiPa, Bari (italy): 21-24 June 2016.  
acknowledgements: research Project (2016-Cl018) (asociación del Corzo español, aCe);Program for Consolidating and 
structuring Competitive research groups (grC2015/003, Xunta de galicia, spain).
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J33 - Echinococcus multilocularis: origin, differentiation and functional 
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The origin and differentiation of the oncospheral tegument and hook region membrane in Echinococcus 
multilocularis (Cyclophyllidea: Taeniidae) are studied by means of transmission electron microscopy 
(TEM). 

Live tapeworms were isolated from the intestine of a naturally infected red fox from La Roche sur Foron 
(France). Adult cestodes were treated according to the general methods for TEM. 

Both the hook region membrane and the oncospheral tegument of E. multilocularis hexacanths originate 
from a syncytial binucleate complex that appears at the early stage of morphogenesis and organogenesis 
of the hexacanth larva. At this stage, the binucleate complex primordium appears as a syncytial cup or 
“calotte” situated beneath the inner envelope at one pole of the developing embryo. During oncosphere 
differentiation, the binucleated perikaryon of the syncytium is sunk progressively deeper into the central 
part of the embryo, but remains always connected with the distal cytoplasm by a tendrillar cytoplasmic 
connection or bridge. Following perikaryon sinking or migration, numerous cytoplasmic vesicles appear 
in the distal cytoplasm. These vesicles fuse to form a single large cavity or lacuna, the walls of each 
becoming the walls of two delaminated layers: the distal cytoplasm or oncospheral tegument and the so-
called “hook region membrane”. This delamination of the initial compact layer of the binucleate complex 
cytoplasm into two layers seems to be closely associated with differentiation of oncospheral hooks, the 
elongating blades of which protrude progressively into a newly formed cavity. The pressure of hook blades 
on the hook region membrane appears to facilitate its further separation from the distal cytoplasm. In 
the mature oncosphere the surface of the distal cytoplasm forms a regular brush border of cytoplasmic 
processes or microvilli. The distal cytoplasm accumulates numerous membrane-bound, dense granules, 
mitochondria and vesicles, and represents the true body covering of the hexacanth. The cytoplasmic 
connection between the distal cytoplasm and binucleated perikaryon, appears as a narrow cytoplasmic 
strand; their plasma membrane is usually reinforced by a single row of cortical microtubules. 

Comparison of our results with tem data on the tegument of adult cestodes shows evident homology and great similarity 
in body covering of larval and adult cestodes.  
study financially supported by the european Commission Contract KBBe 2010 1.3-01 265862 (ParaVaC) and the spanish 
grant from agaur (2014sgr1241).
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J34 - Red foxes (Vulpes vulpes) are new intermediate hosts for 
Sarcocystis arctica from Spain
Rafael Calero-Bernal1, Manuel F. Martínez1, José Luis Fernández-García2, Petras Prakas3, Juan 
Miguel Nieto-Rodríguez1, Ricardo Garrido1, Guillermo E. Delgado de las Cuevas4, Miguel Ángel 
Habela1

1Parasitology section, Faculty of Veterinary medicine, university of extremadura, Cáceres, spain. 2genetics and animal 
Breeding, Faculty of Veterinary medicine, universidad de extremadura, Cáceres, spain. 3institute of ecology, nature 
research Centre, Vilnius, lithuania. 4Fuente de Cantos (Badajoz) Health Care Center, extremadura Health service, spain.

Aims: Ultrastructural and molecular characterization of Sarcocystis sarcocysts present in striated 
muscle of red foxes (Vulpes vulpes) from Spain.

Results: Muscular sarcocysts were found in 6 out of 22 (28.6%) red foxes legally hunted in 
Southwestern Spain after examination of H&E-stained tissue sections, with an average of 2.16 cysts/
section of forearm muscle tissue. By using transmission electron microscopy, morphology resembles 
“type 9c” previously described for S. arctica in arctic foxes (Vulpes lagopus) and Alaskan wolves. In 
addition, a 1013 bp consensus sequence for cox1 gene of 9 isolates from red fox was obtained. No 
genetic variation was observed among them. When using BLAST tool, S. arctica-like parasites from red 
fox showed a 100% identity with S. arctica from Norwegian arctic foxes and 99% similarity with other 
close species like S. lutrae. Phylogenetic study showed two well- defined haplotypes differing by 2 SNP: 
Hap-A in Alaskan wolf plus arctic fox and Hap- B in red fox plus Arctic fox hosts, respectively.

Conclusions: This is the first description of muscular infection by Sarcocystis in red foxes; S. arctica 
presents a wider host spectrum and wider geographical range than previously thought, now comprising 
Southern Europe, far away from their original descriptions in Norway and Alaska in North America. 
Further studies should be focused on the identification of new intermediate hosts and its intriguing 
definitive host; a more comprehensive molecular description will help to such achievement.
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The Iberian mole Talpa occidentalis Cabrera, 1907 (Eulipotyphla: Talpidae) is a fossorial micromammal 
endemic from the Iberian Peninsula and widely distributed with the exception of the north-eastern 
Spanish region. The helminthfauna of T. occidentalis is well known, including trematodes, cestodes and 
nematodes. Some of these helminths are specific of the genus Talpa. This is the case of the digeneans 
Ityogonimus lorum and I. ocreatus (Brachylaimidae: Ityogoniminae). However, a simultaneous infection 
has never been found. Several authors explain this fact by a phenomenon of mutual exclusion. 

The main objective of the present study is to describe I. lorum and I. ocreatus in order to highlight the 
morphoanatomical and morphometrical differences between both species. Moreover, data concerning 
prevalence, abundance and intensity of Ityogonimus species in T. occidentalis from Asturias are also 
analysed. 

A total of 103 specimens of T. occidentalis captured in 17 different localities of Asturias (Spain) were 
studied. The prevalence of Ityogonimus species was 36.89 %, the abundance was 1.91 and the average 
intensity was 5.18. 

Within the Brachylaimidae, the genus Ityogonimus is mainly characterized by its filiform to elongate 
body, the presence of small suckers, the presence of a short oesophagus, the genital pore located between 
testes, and the anterior limit of vitellaria reaching the ventral sucker level. The main differences between 
I. lorum and I. ocreatus are (1) the body length (4.18 mm vs 15.02 mm), (2) the ventral sucker diameter 
(432 μm vs 106 μm), (3) the ratio between suckers (OS/VS) (0.81 vs 3.48), and the distance between 
suckers (977 μm vs 3846 μm). Other aspects such as the diameter of anterior testis (216 μm vs 471 μm), 
the diameter of posterior testis (247 μm vs 521 μm), and the diameter of ovary (153 μm vs 382 μm), 
among other characters, are also useful. 

According to the present results, species of the genus Ityogonimus (I. lorum and I. ocreatus) have been 
found for the first time infecting simultaneously the Iberian mole. Both species are well distinguished 
according to their morphoanatomy and morphometrics. 

study financially supported by the agaur Project 2014sgr1241.
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The Cryptogonimidae is a large family of digeneans parasitizing marine and freshwater teleosts, reptiles 
and, rarely, amphibians. This family includes the genus Timoniella, with two species frequently found in 
the European seabass (Dicentrarchus labrax): Timoniella imbutiforme and T. praeterita. 

The study of sperm characters has been proved as a useful tool in the analysis of relationships of 
Platyhelminthes. To date, there are spermatological data concerning six cryptogonimids. In this context, 
we have studied the sperm cell of T. imbutiforme in order to contribute in a future to a better understanding 
of relationships within this family of digeneans. 

Live specimens of T. imbutiforme were collected during November 2015 from several D. labrax captured 
in the Mediterranean Sea, off La Chebba (Tunisia). Specimens were fixed in 2.5 % glutaraldehyde, post-
fixed in 1 % osmium tetroxide, dehydrated in an ethanol series and propylene oxide, and embedded in 
Spurr’s resin. Ultrathin sections were double-stained with uranyl acetate and lead citrate and examined 
in a JEOL 1010 TEM in the CCiTUB (Barcelona, Spain). 

The male gamete of T. imbutiforme is a filiform cell presenting the main characteristics of digenean 
spermatozoa: two axonemes of the 9+‘1’ pattern of trepaxonematan Platythelminthes, parallel cortical 
microtubules, mitochondrion, nucleus, external ornamentation of the plasma membrane, spine-like 
bodies and glycogen granules. The organization of ultrastructural characters along the spermatozoon 
allows to establish three regions: an anterior region, a middle region and a posterior or nuclear region. 
According to the location of the external ornamentation, the sperm cell of T. imbutiforme corresponds 
to the type 2 of Quilichini et al. In what refers to the transition of characters toward the posterior tip, 
T. imbutiforme follows the cryptogonimidean type postulated by Quilichini et al. for the posterior 
extremities of digenean spermatozoa. Other interesting characters found in the spermatozoon are the 
spine-like bodies, present in the ornamented and mitochondrial area. 

The ultrastructural organization of the spermatozoon of T. imbutiforme, as in the remaining studied 
cryptogonimids, shows some features as characteristics of the family: the type of external ornamentation, 
the presence of spine-like bodies and the type of posterior extremity.
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Scuticociliatosis is recognized as a cosmopolitan parasitic disease that causes significant economic losses 
in flatfish culture. Although morphological and morphogenetic characters of the ciliary pattern are 
routinely identified by using several silver staining methods, the systematic positions of certain taxa 
remain ambiguous and their characteristics must be reviewed so that species can be correctly identified. 
Biochemical, molecular, and immunological techniques must be accompanied by conventional 
morphological studies based on light microscopic analyses of live and silver-stained material for the 
correct identification of scuticociliate species, as well as for the reconstruction of the phylogenetic 
relationships and the analysis of the intraspecific variation between strains. In this study, we report the 
biochemical and antigenic relationships of ciliates from fine flounder Paralichthys adspersus, turbot. 

Scophthalmus maximus and ciliate species Miamiensis avidus ATCC® 50180TM (strain Ma/2). Molecular 
analyzes were performed using PCR of a complete small-subunit ribosomal RNA (SSUrRNA; 1759 bp) 
gene, and a region of 398 bp of the gene coding the beta-tubulin, and a region of 291 bp of the gene 
coding the alpha-tubulin. Antigenic analyzes were performed using a Western-blot assay and an indirect 
enzyme-linked immunosorbent assay (ELISA) using integral ciliate membrane-associate proteins 
(CMP) of trophozoites, and a recombinant alpha-tubulin protein of P. dicentrarchi produced in yeast 
cells. Analysis of SSUrRNA gene sequences indicates that the isolates from fine flounder and turbot 
are the same ciliate species, Philasterides dicenterarchi, and also that they are not conspecific with M. 
avidus strain Ma/2. Analysis of alpha- and beta-tubulin genes revealed the existence of several strains 
indicating the existence of an intraspecific genetic variation between the ciliate populations of these two 
species of flatfish. In summary, we suggest that a combination of morphological, biological, molecular 
(by multigene analysis), and serological techniques could improve the identification of scuticociliates 
parasites in flatfish.
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Scuticociliatosis is a parasitic disease caused by around 20 species of ciliates included in the subclass 
Scuticociliatia Small, 1967. Ciliates are common free-living members of limnetic and marine ecosystems 
and they can transform their self into histophagous parasites that cause serious infections in a wide 
variety of teleost fish species, including flatfish cultured in fish farms. In this study, we have identified 
morphologically two isolates of scuticociliates from an outbreak in cultured fine flounder Paralichthys 
adspersus (Steindachner, 1867) cultured in Peru. The isolates were compared with a strain of Philasterides 
dicentrachi from turbot Scophthalmus maximus and with a strain

deposited in the American Type Culture Collection as Miamiensis avidus ATCC®

50180TM. For morphological and histological analyses, ciliates were stained by a modification of the 
ammoniacal silver carbonate method, the nuclear apparatus was

stained with DAPI and somatic and caudal cilia were measured under phase contrast optics. For 
histological study, tissues were stained with hematoxylin and eosin. For tomitogenesis experiments, the 
trophozoites were culture in non-nutrient synthetic seawater (NSS, 8 ‰ salinity). In prey induction 
experiments, ciliates of M. avidus strain Ma/2 and P. dicentrarchi were incubated at a ratio of 1:1 in NSS 
and observed daily under an inverted optical microscope, and some specimens were stained with the 
ammoniacal silver carbonate method. Comparison of P. dicentrachi isolates and M.

avidus revealed some differences in the buccal apparatus. Unlike P. dicentrarchi, M. avidus has a life 
cycle with three forms: macrostomes (capable of feeding on P. dicentrarchi), microstomes, and tomites. 
In the present study, we demonstrated the high virulence of the strain Ma/2, causing a mortality of 
100% in turbot after experimental infection. The morphological analysis show that the aetiological agent 
of scuticociliatosis produced in the fine flounder is the same as that described in the olive flounder 
Paralichthys olivaceus or in the turbot, and the tomitogenesis and prey- induced transformation indicate 
that P. dicentrarchi are not conspecific with M. avidus strain Ma/2.
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Currently there are numerous means for axenic culture of several species of marine scuticociliates, 
including parasitic species such as Philasterides dicentrarchi, a histophagous ciliate that cause systemic 
scuticociliatosis in farmed turbot. Some of the problems that are involved in the propagation and 
preservation of these parasites in vivo or in vitro are related with the need for labor, initial isolation and loss 
of strains, microbial contamination, and changes in the original biological and metabolic characteristics, 
including strains’ virulence, which periodically requires to carry out experimental infections in fish to 
maintain it. All these disadvantages are considerably reduced by cryopreservation; however, so far it has 
not been achieved a long-term maintenance of P. dicentrarchi through cryopreservation. For the definitive 
maintenance of different isolates and strains of sctuticociliates parasites of the genus Philasterides and 
Miamiensis, a cryopreservation technique was developed in liquid nitrogen. For this purpose, it was 
carried out an optimization protocol using by first time a factorial experimental design which evaluates 
the concentration of ciliates by cryovial, culture day, culture medium and cryopreservation medium. 
Ciliates in the cryopreservation medium were frozen in cryovials at -80°C for 2 hours in a CoolCellÒ 

system, which is a cell freezing container, (alcohol-free controlled-rate – 1ºC/minute; BioCision) and 
vials were finally transferred to a liquid nitrogen refrigerator. The results obtained indicate that the 
optimal conditions for cryopreservation were 0.5 x 106 ciliates / mL from 6 day cultures (stationary 
growth phase) for P. dicentrarchi and from day 2 cultures (log phase) for M. avidus, in a cryopreservation 
medium containing 5% glycerol and 11% DMSO in ATCC Medium 1651 diluted ½. For thawing, the 
vials were placed in a water bath at 37 °C for 2 min, the cryopreservation liquid was removed and the 
cells were resuspended in ATCC Medium 1651 diluted ½ and transfer to a T-25 flask containing a final 
volume of 2.5 mL. These results have made it possible to set up a bank of cryopreserved scuticociliates 
parasites of fish.
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The free-living scuticociliate Philasterides dicentrarchi is the etiological agent of scuticociliatosis in 
the farmed turbot Scophthalmus maximus. Superoxide dismutases (SODs) constitute a protein family 
of metalloenzymes that catalyzes the dismutation of superoxide anion (•O2-) to hydrogen peroxide 
(H2O2) and molecular oxygen. In parasites, the main physiological role of these primary antioxidant 
enzymes is related to protection against the oxidative stress (production of oxygen free radicals, ROS) 
by scavenging •O2- which are generated under oxidative conditions. Depending on species, there may 
be up to three different metal-containing SOD enzymes: Cu, Zn SODs found in the cytoplasm of 
eukaryotes, and Fe and Mn SODs found in cytoplasm and mitochondrial matrix of cells. In the present 
study, we report a preliminary molecular characterization and gene expression analysis of SODs from 
the scuticociliate parasite of turbot, Philasterides dicentrarchi. The localization of SOD was performed on 
crude extracts fractions of the ciliate separated on polyacrylamide gels under non-reducing conditions 
which were revealed following the staining produced by the formazan derived from the reduction of 
nitro blue tetrazolium (NBT). Analysis of the gene expression of SODs was performed by real-time 
retrotranscriptase-polymerase chain reaction (qRT-PCR). The molecular sizes of the three SOD isoforms 
were: Cu, Zn SOD (55.1 kDa), Fe SOD (64.4 kDa) y Mn SOD (78.3 kDa). The Fe SOD isoform has the 
highest enzymatic activity and it has been associated with virulence factors in parasites. The enzymatic 
activity and gene expression of the Cu, Zn SOD isoform is regulated significantly by KCN, H2O2 and 
changes in salinity. These results show the importance of SODs in ROS detoxification that probably allow 
this scuticociliate to be protected against these components produced by phagocytic cells allowing the 
survival inside the host, and adaptation to the osmotic stress.
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Scuticociliatosis, caused by the histophagous opportunistic scuticociliate Philasterides dicentarchi, is 
recognized as one of the most important parasitological problems affecting the farmed turbot Scophthalmus 
maximus. Inorganic pyrophosphate (PPi) is a critical element of cellular metabolism because it acts as 
both an energy donor and as an allosteric regulator of several metabolic pathways. H+-pumping PPi 
(H+-PPase) is an integral membrane protein that utilizes the energy released upon hydrolysis of PPi to 
transport H+ across the membrane against the electrochemical potential gradient. H+- PPase has been 
found in several species of protozoan parasites including P. dicentarchi. Deregulation of H+-PPase affects 
to the intracellular pH homeostasis vital for parasite survival and it provides a target for the development 
of new drugs against scuticociliatosis. Small interfering (si) RNAs, generated from double-stranded RNA 
(dsRNA), can silence gene expression and they may have potential as a tool to identify gene function. 
Here, we report an efficient induction of genetic interference mediated by double-stranded RNA (RNAi) 
using bacteria deficient in RNAaseIII, an enzyme that destroy most of the dsRNAs in the bacteria cell, 
to deliver double-stranded RNA. The RNAi method used in this assay requires the ingestion of bacteria 
of the strain HT115: W3110 (DE3) of E. coli, which was cloned with a fragment of the gene of 423 bp 
of H+-PPase from P. dicentrarchi in the plasmid vector L4440. The production of dsRNA was induced 
after IPTG and antibiotics (ampicillin and tetracycline) addition. Cultures of 105 ciliates/mL were added 
daily 4 x 106 CFU of bacteria transformed for 3 days. At the end of the experiment, a translocation 
assay using acridine orange was performed using as enzyme activator / inhibitor two antimalarial drugs 
(artemisinin and chloroquine). The results obtained demonstrate that cultures of ciliates incubated with 
bacteria transformed with the plasmid containing the fragment of the H+-PPase gene were not able to 
increase the intracellular pH after the stimulation with artemisinin, indicating the potential use of this 
protocol of creation of RNAi feeding vector to inactivate the function of H+-PPase in P. dicentrarchi.
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The first study on anisakid larvae found in the horse mackerel, Trachurus trachurus, sold in nationwide 
supermarket chains in the metropolitan area of València (Spain) was carried out. A total of 202 horse 
mackerel specimens, belonging to two different fishing areas (Atlantic Ocean: 112; Mediterranean Sea: 
90) were examined for anisakid nematodes, both by visual microscopic inspection of the viscera and 
artificial pepsic digestion of the flesh. After the fish inspection and recovering of the larvae, these were 
morphologically classified. A molecular analysis by RFLP-PCR was carried out in order to confirm the 
identification at species level, through the amplification of entire ITS (ITS1, 5.S rDNA gene and ITS2) 
and digestion with restriction endonuclease HinfI. The analysis allowed distinguishing three Anisakis 
genotypes (Anisakis simplex sensu stricto/A. berlandi, A. pegreffi and a hybrid genotype). A total of 
65.3% of the fish were parasitized by Anisakis type I larvae, with a higher presence in viscera (63.9%) 
compared to the flesh (34.2%). A higher prevalence and mean abundance were detected in Atlantic 
fish (98.2%, 42.2 helminths/host) compared to Mediterranean fish (24.4%; 0.6 helminths/host). In the 
Mediterranean Sea, the parasitation in flesh was remarkably low (3.3%). The molecular study showed 
that A. simplex s.s. was the most frequent species in Atlantic waters, whereas recombinant larvae were 
dominant in the Mediterranean Sea. Both species were found to parasitize the viscera and the flesh. 
However, A. pegreffii was only found in Mediterranean fish parasitizing the viscera. In Atlantic fish, a 
negative correlation was found when the proportion of larvae in the flesh related to the fish size. This fact 
means that smaller specimens present a higher proportion of larvae in the flesh, i.e. a higher migration 
of larvae from viscera to muscle. In conclusion, the horse mackerel should be considered a potential 
source of anisakiasis infection in Spain, and consumers should minimize the risk of infection following 
the measures established by Commission Regulation (EU) No 1276/2011 and the Spanish Royal Decree 
1420/2006 related to the prevention of anisakiasis, with the consumption of fresh fish, preferably from 
the Mediterranean, or avoiding small-sized specimens from the Atlantic.
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Timoniella imbutiforme is one of the digenean parasites present in the European seabass, Dicentrarchus 
labrax (Linnaeus, 1758). This species is included in the family Cryptogonimidae. Although the family 
is large and cosmopolitan, it has been scarcely studied. This study presents for the first time a molecular 
approach that covers the herein species, as well as, the overall genus. The aim of the present study was to 
obtain the first molecular data for T. imbutiforme and to analyze the phylogenetic relationships within 
the cryptogonimids. Specimens of D. labrax were collected during November 2015 and December 2016 
in the Southwestern Mediterranean Sea, in Chebba (Tunisia). The digeneans were fixed in absolute 
ethanol for the molecular analysis. PCRs were carried out in order to amplify a fragment of the nuclear 
marker 28S (LSU region). With the sequences obtained, a phylogenetic analysis was performed 
including previous data from other cryptogonimids. Maximum likelihood and Bayesian analysis were 
used, and both methods yielded similar results. The results showed that T. imbutiforme is intimately 
related to Aphalloides coelomicola, and that all the species analyzed belonging to the Cryptogonimidae 
family form a single clade. Present study provides the first sequence of T. imbutiforme and clarifies its 
relations with other species of the family Cryptogonimidae. In addition, it reasserts the monophyly of 
the Cryptogonimidae.
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In Spain, the European hake, Merluccius merluccius, is a frequently consumed a blue fish, presenting a 
high prevalence of anisakid larvae in the viscera as well as in the flesh. With the aim of shedding light on 
the human anisakiasis risk, 304 specimens of hake, sold in València, originating from the Atlantic (150) 
as well as from the Mediterranean (154), were analysed. The anisakid larvae found, after dissection of 
the viscera and the digestion of the flesh, were morphologically indentified at genus level, and some of 
them were also molecularly identified, with the aim of gaining insight concerning the species present. 
The study included the statistical analysis of the influence of intrinsic (weight and length of the host) and 
extrinsic factors (origin and period of capture, and the number of days since the catch) on the prevalence 
and the abundance of parasitation of Anisakis Type I. The results showed a total prevalence of 46.4% and 
a mean abundance of 27.6 Anisakis Type I larvae per hake. On a molecular level, Anisakis simplex s.s. / 
A. berlandi, A. pegreffii and the hybrid between them were identified in the Atlantic, but A. pegreffii only 
in the Mediterranean. Parasitation was similar in the viscera and in the flesh, but being higher in the 
Atlantic (63.2%; 55.6) than in the Mediterranean (5.8%; 0.2). Moreover, the influence of the origin, the 
season of capture and the fish size on both parameters was confirmed. The days passed after the catch 
until the consumption of the hake influenced the larval migration to the flesh in a positive way in the 
Atlantic population. The results show, once again, the importance of following the recommendations 
with regard to adequate freezing and cooking of fish and of knowing the origin and the date of capture of 
the product, which should be displayed in an obligatory manner for the consumer. 

suported by the Conselleria d’educació, Cultura i esports, generalitat Valenciana (València, spain) (Prometeo/2016/156).
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K9 - Morphometric analysis of larvae L3 and L4 of the sibling species 
Anisakis simplex (s.s.) and A. pegreffii (Nematoda, Anisakidae) 
1Xavier Roca-Geronès, 2Matías Segovia, 1Carla Godínez-González, 1Roser Fisa, 1Isabel Montoliu

E-mail: montoliu@ub.edu

1laboratory of Parasitology, department of Biology, Health and environment, Faculty of Pharmacy and Food sciences, 
university of Barcelona, Barcelona, spain. 2department of Health, miquel martí i Pol institute, generalitat of Catalonia. 
Barcelona, spain.

Parasitic Anisakis species present a wide world distribution, their larvae parasitizing a huge range of 
fish hosts. In edible fish from Spanish coasts the most frequently detected species is the complex A. 
simplex (sensu lato), which includes the morphologically non-differentiable sibling species A. simplex 
(s.s.) and A. pegreffii. Morphometric parameters of L3 and L4 larvae were determined and analyzed to 
find a pattern that could be used in the morphological differentiation of these species. Studied L3 larvae 
(143) were obtained by dissection of horse mackerels (Micromesistius poutassou), acquired in Barcelona 
markets, and morphologically identified as A. simplex (s.l.). L4 were obtained by in vitro culture of 69 
larvae in RPMI-1640 plus 20% (v/v) bovine fetal serum and 1% (w/v) pepsin, at 35ºC and 5% CO2. All 
specimens were fixed in 70º alcohol. Central body portions were processed by PCR-RFLP of ITS region, 
allowing the identification of 29 A. simplex (s.s.) and 45 A. pegreffii in L3, and 45 and 24 respectively in 
four days culture L4. Cephalic and caudal ends were mounted in lactophenol for measuring the following 
parameters: body length and width; distance nerve ring to apical end; ventricle, esophagus and tail length 
and width. Morphometric data were analyzed by SPSS Statistics v 22 using binary logistic regression. 
The GLM analysis allowed obtaining two significant statistically functions, which can differentiate both 
species. In all cases, the minimal acceptable model was derived by backward stepwise deletion from 
a preliminary model that included all morphometric variables. The cut-off for keeping a variable in 
the final model was set to p<0.05. Concerning L4, identification was found to be a function of four 
independent variables (ventricle length and width, oesophagus width and body length). On the other 
hand, morphometric differentiation at L3 stage level depends on three morphometric variables (distance 
nerve ring to apical end, oesophagus length/ventricle length, ventricle length/ventricle width). The first 
function matches the 82% of the molecular results, while for L3, function matches the 78% of the cases. 
In both functions, ventricle length and width are found to be determining variables for the identification 
of the sibling species.
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K10 - CRYPTOSPORIDIUM IN RAINBOW TROUT (ONCORHYNCHUS MYKISS 
WALBAUM, 1792): A STUDY IN A FISH FARM
Seila Couso-Pérez1, Rainer Campo-Ramos1, Antonio Cañizo-Outeiriño1, Hipólito Gómez-
Couso1,2 and Elvira Ares-Mazás1

E-mail: seila.couso@rai.usc.es

1laboratory of Parasitology, department of microbiology and Parasitology, Faculty of Pharmacy, university of santiago 
de Compostela, 15782 santiago de Compostela, a Coruña, spain. 2institute of Food research and analysis, university of 
santiago de Compostela, 15782 santiago de Compostela, a Coruña, spain.

A fish farm of rainbow trout (Oncorhynchus mykiss Walbaum, 1792) located in Galicia (NW Spain) was 
visited monthly during a hydrological year (October 2015-September 2016). In each visit, 30 specimens 
were removed from the corresponding tanks and classified according to their size: T1, <12 cm (11.5±0.9 
cm/17.2±4.0 g); T2, 12-18 cm (16.0±1.2 cm/44.9±10.3 g) and T3, >18 cm (20.0±0.9 cm/81.3±11.8 
g). Fish were sacrificed in ice slurry and pyloric caeca and intestinal contents were homogenized and 
concentrated in phosphate buffered saline 0.04 M pH 7.2/diethyl ether (2:1). Simultaneously, two water 
samples (30 L), one of influent (river water) and other of final effluent of the fish farm were collected 
and processed according to USEPA method 1623. Using a direct immunofluorescence antibody test 
(IFAT), Cryptosporidium oocysts were observed in 33/360 specimens (9.2%), either in pyloric caeca 
(42.4%), intestine (39.4%) or in both locations (18.2%), corresponding 17 samples to T1 group (14.2%); 
6 to T2 group (5.0%) and 10 to T3 group (8.3%). Higher prevalences were detected during the months 
of October (56.7%), August (20.0%) and November (13.3%). IFAT positive samples were analyzed by 
PCR amplification and sequencing of a fragment of the SSU-rDNA gene of Cryptosporidium. Thus, 
Cryptosporidium parvum was identified in 8 fish and sequences close to Cryptosporidium molnari were 
obtained in other 3 specimens. Giardia cysts were not detected in rainbow trout samples. Water analysis 
revealed the presence of Cryptosporidium and Giardia in 5 and 6 samples of influent, respectively, and in 
2 and 4 samples of final effluent, respectively. Maximum concentrations of 1.7 oo/cysts/L were observed 
in influent samples, whereas 0.2 oocysts/L and 0.6 cysts/L were quantified in effluent samples. The 
higher prevalence values obtained in pyloric caeca from smaller fish, the absence of Giardia cysts in all 
specimens, despite their presence in water samples, the stressful conditions associated with intensive 
aquacultures practices, together with the data of molecular characterization, suggest the existence of 
natural Cryptosporidia infections in rainbow trout. 

the authors thank to Javier de la Calle for his collaboration. study funded by Xunta de galicia (gPC2014-069).



XX Congreso de la Sociedad Española de Parasitología
XV Meeting del European Veterinary Parasitology College

ComuniCaCiones · Parasitología Veterinaria · iCtioParasitología Y aCuiCultura
261

K11 - DETECTION OF CRYPTOSPORIDIUM AND GIARDIA IN BROWN TROUT 
(SALMO TRUTTA) FROM GALICIAN RIVERS (NW SPAIN)
Seila Couso-Pérez1, Antonio Cañizo-Outeiriño1, Rainer Campo-Ramos1, Hipólito Gómez-
Couso1,2 and Elvira Ares-Mazás1
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de Compostela, 15782 santiago de Compostela, a Coruña, spain. 2institute of Food research and analysis, university of 
santiago de Compostela, 15782 santiago de Compostela, a Coruña, spain.

The presence of the waterborne protozoan parasites Cryptosporidium and Giardia was investigated in a 
total number of 613 specimens of brown trout (Salmo trutta Linnaeus, 1758) captured between March 
and August 2015 in several rivers of Galicia (NW Spain). Local anglers removed the gastrointestinal 
tracts from the fish and sealed then individually in hermetic plastic bags, providing data about the 
length of the fish, river and date of capture. Pyloric caeca and intestinal content from each trout were 
homogenized and concentrated in phosphate buffered saline 0.04 M pH 7.2/diethyl ether (2:1). Using a 
direct immunofluorescence technique with monoclonal antibodies against Cryptosporidium and Giardia 
and 4’,6-diamidino-2-phenylindole staining, Cryptosporidium oocysts and Giardia cysts were detected 
in 103 (16.8%) and one samples (0.2%), respectively. Oocysts were observed mainly in pyloric caeca 
(n=72; 69.9%), free or in clusters, but also in intestine (n=15; 14.6%) and in both locations (n=16; 15.5%). 
According to the estimated age of fish, Cryptosporidium prevalences were 23.1%; 13.5%; 16.5%; 33.3% 
and 0.0% for specimens <2 years (19.0-19.1 cm); 2-3 years (19.2-25.9 cm); 3-4 years (26.0-32.0 cm); 4-5 
years (32.1-47.0 cm) and 5-6 years (47.1-50.6 cm), respectively. Positive trouts were captured in 27/44 
rivers (61.4%). The detection of clusters of oocysts in pyloric caeca of some fish suggest the existence 
of real infections by Cryptosporidium, as in piscine species, oogonial and sporogonial stages are located 
deeply within epithelium of the stomach. Thus, the treatment of pyloric caeca with a homogenizer could 
break the epithelial cells, releasing oocysts free or in clusters. Further histological and molecular studies 
are needed. 

the authors thank to local anglers for their collaboration. this study was funded by Xunta de galicia (gPC2014-069).
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K12 - GASTROINTESTINAL HELMINTH PARASITES OF BROWN TROUT 
(SALMO TRUTTA) FROM GALICIAN RIVERS (NW SPAIN)
Seila Couso-Pérez1, Antonio Cañizo-Outeiriño1, Rainer Campo-Ramos1, Hipólito Gómez-
Couso1,2 and Elvira Ares-Mazás1
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1laboratory of Parasitology, department of microbiology and Parasitology, Faculty of Pharmacy, university of santiago 
de Compostela, 15782 santiago de Compostela, a Coruña, spain. 2institute of Food research and analysis, university of 
santiago de Compostela, 15782 santiago de Compostela, a Coruña, spain.

During the 2015 fishing season (March-August), a total of 613 specimens of brown trout (Salmo trutta 
Linnaeus, 1758) were captured by local anglers on 44 rivers belonging to 10 watersheds in Galicia 
(NW Spain). The gastrointestinal tracts were differentiated in stomach, pyloric caeca and intestine, 
opened longitudinally and inspected under a stereomicroscope. The helminth forms visualized were 
collected, washed with saline solution and stored in 70% ethanol until their staining with lactophenol 
cotton blue or hydrochloric carmine. For microscopic analyses, pyloric caeca and intestinal contents 
were homogenized and subjected to diphasic concentration in phosphate buffered saline 0.04 M pH 7.2/
diethyl ether (2:1). Among the 613 samples analyzed, helminth parasites were observed in 512 (83.5%): 
Crepidostomum spp. (Crepidostomum farionis and Crepidostomum metoecus, Trematoda) in 394 (64.3%); 
Cystidicoloides spp. (Nematoda) in 332 (54.1%); Echinorhynchus truttae (Acantocephala) in 80 (13.0%); 
Raphidascaris acus (Nematoda) in 71 (11.6%) and Capillaria spp. (Nematoda) in 17 samples (2.8%). All 
these parasites were detected only in trouts captured in rivers belonging to the larger watersheds (Miño, 
Ulla and Tambre river basins). In general, the prevalence and mean intensity of infection for different 
helminths tended to increase with age, estimated according to the length of fish. Single, double, triple 
and quadruple parasitisms were identified in 201 (39.2%); 246 (48.0%); 59 (11.5%) and 6 samples (1.8%), 
respectively. The most frequent helminth infracommunity consisted of two species: Crepidostomum 
sp.-Cystidicoloides sp. (35.5%), perhaps due to the existence of a common intermediate host in their 
biological cycle, aquatic insects of the order Ephemeropthera. 

the authors thank to local anglers for their collaboration. this study was funded by Xunta de galicia (gPC2014-069).
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K13 - Presence of parasites in Commercially Important Fishes commonly 
consumed in Gran Canaria, Spain
Rodríguez-Ponce, E.; Domínguez, I.; Ramírez, A.S.

E-mail: eligia.rodriguezponce@ulpgc.es

department of animal Pathology, Faculty of Veterinary, university of las Palmas de gran Canaria, spain.

A serial cross-sectional survey of fish was undertaken between October 2011 and December 2016. The 
parasitic fauna of 33 commercial fish species was investigated. The study was carried out to establish the 
extent of parasitism of different fish species and quantify the relationship between the parasites and their 
fish hosts. Most fish samples were caught for consumption from Eastern Central Atlantic (FAO Area 34) 
in 87.4% and Northeast Atlantic (FAO Area 27) with 3.6%. 

The average length, width and average weights of the 475 species analyzed were 24,638±10.1 cm, 15,5 
± 3.4 cm and 198,02 ± 99.3 g, respectively. The largest number of species studied belongs to Family 
Sparidae (61%), followed by Sparisoma cretense (Scaridae) with 10% with a high commercial value in 
the Canary Islands, Cupleidae (6.5%) and Serranidae (4.6%). The rest of the studied fishes belongs to 
Scombridae, Sphyraenidae, Haemulidae, Carangidae, Mullidae, Balestidae and Triglidae. 

Kudoa spp. was present in 21.7% of the fish. Macroscopic examination allowed us to detect myxozoan-
like cysts in skeletal muscle in 5 of the 33 species examined with the following prevalences: 84.32% 
(OR 38.89; p<0.05) Pagellus acarne; 39.13% (OR 2.79; p<0.05) Pagellus erythrinus; 27.14% Sarpa salpa, 
24.32% Spondyliosoma cantharus and 18.18% Serranus cabrilla. 

In swimming bladder 29 Sparisoma cretense of the 52 studied were positive to Stephanostomum spp. 
metacercariae (55.76%; OR 74.93; p<0.05), an unusual location for this trematode phase. However, these 
metacercariae have also been found in other fishes: 5/10 Balistes capriscus (50%; OR 14.00; p<0.05), 1/51 
Pagellus acarne (1.96%) or 1/4 Umbrina canariensis (25%) but with a lower frequency and within the 
musculature. 

Serranus cabrilla revealed a high prevalence (40.9%) of Camallanus spp. in the intestine, being the only 
host for these nematodes. 

Finally, the high number of fish species analyzed have shown a low presence of individuals of the Family 
Anisakidae: 26 fishes (5.5%) have presented larvae in the peritoneal cavity and viscera. Ectoparasites 
were detected only in 19 fishes (4%), probably because of the fisherman’s habit of manually removing 
them before the fish arrive at the fishmongers. 

The study has been conducted over six years and provides baseline information on the biodiversity of 
marine fish parasites along the main fishes consumed in Gran Canaria Island.
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K14 - Anchovies, Engraulis encrasicolus, sold at supermarkets in the 
metropolitan area of València and human anisakidiosis risk
Isaac Soriano1, Carla Gimeno1, Elena Madrid1, Francisco Codes1, Florimar Gil1,2, Ana María 
Bolívar1,2, Arlett Pérez1,3, Ángela Debenedetti1, María Trelis1, Màrius V. Fuentes1
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1departament de Farmàcia i tecnologia Farmacèutica i Parasitologia, Facultat de Farmàcia, universitat de València, 
Burjassot, València, spain. 2departamento de microbiología y Parasitología, Facultad de Farmacia y Bioanálisis, universidad 
de los andes, mérida, Venezuela. 3Cátedra de Parasitología, Facultad de Ciencias Veterinarias, universidad Central de 
Venezuela, maracai, Venezuela.

The consumption of anchovies, Engraulius encrasicolus, has occasionally been proposed as the main 
source of human anisakiasis in Spain, not due to the high anisakid larvae prevalence, but given their 
frequent consumption as a snack after being marinated in vinegar (boquerones) for less than 12 hours. 
Whit the aim of gaining insight on the human anisakidosis risk through the consumption of anchovies, 
and to ascertain the potential influence of the fish size (intrinsic factors), origin, period of capture and 
number of days passed between the catch and the consumption (extrinsic factors) on the prevalence 
and abundance of anisakid larvae, a total of 451 anchovies, originating from the Atlantic (225) and 
the Mediterranean (226) and acquired at nationwide supermarket chains in the metropolitan area of 
València were analysed. After the dissection of the viscera and the individual digestion of the flesh, a 
prevalence of 29.5% total parasitation and a mean abundance of 1.8 of anisakid larvae were observed. 
The larvae were morphologically indentified as Anisakis Type I (16.4%; 0.3) and Hysterothylacium spp. 
(21.7%; 1.5), the latter always being almost inactive in the viscera but dead after digestion at 37ºC, thus 
a risk for human health can practically be excluded. Molecularly, the species Anisakis simplex s.s. / A. 
berlandi, A. pegreffi and its hybrid, besides H. aduncum, were identified from both origins. Parasitation 
was always higher in anchovies from the Atlantic and in those captured in winter. The number of days 
passed since the capture influenced the migration of Anisakis Type I larvae to the flesh in a positive way 
in the Atlantic population. Although, in general, the prevalence and the mean abundance of Anisakis 
Type I are not particularly high, the usual way of consumption of this fish as “boquerones” requires 
obligatory preventive measures by the legislator of the European Union, concerning previous freezing. 
The consumer should be informed about the origin, date of capture etc. of the fish at the point of sale. 
suported by the Conselleria d’educació, Cultura i esports, generalitat Valenciana (València, spain) (Prometeo/2016/156)
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L1 - Application of non-invasive techniques to the diagnosis of canine 
leishmaniosis in an endemic area of Brazil
Rubén Muñoz-Madrid1, Silvia Belinchón-Lorenzo1, Fernanda Grecco Grano2, Virginia Iniesta1, 
Javier Fernández-Cotrina1, Juan Carlos Parejo3, Isabel Monroy1, Victoria Baz1, Adela Gómez-
Luque1, José Luis Barneto1, Carolina Grecco Grano Bordini4, Gisele Fabrino Machado2, Luis 
Carlos Gómez-Nieto1

1leishmanCeres laboratory (glP Compliance Certificated). Parasitology unit. Veterinary Faculty, university of extremadura, 
avenida de la universidad s/n, 10003 Cáceres, spain. 2laboratório de Patologia aplicada (lapap), College of Veterinary 
medicine, unesP - univ estadual Paulista, rua Clóvis Pestana, 793 araçatuba/sP, Brazil CeP: 16050-680. 3genetics unit. 
Veterinary Faculty, university of extremadura, avenida de la universidad s/n, 10003 Cáceres, spain. 4departamento de 
Clínicas Veterinárias (CCa), universidade estadual de londrina (uel). Campus universitário, londrina/Pr, Brazil CeP: 
86051-990.

Background and objective: despite the control programs stablished in Brazil, visceral leishmaniosis 
remains a serious public health problem. For an accurate diagnosis of the disease, the combination of 
serological and molecular techniques is needed. In this way, the association between qPCR and non-
invasive samples has shown high sensitivity results. Studies conducted in Spain revealed that both hair 
and cerumen from dogs with leishmaniosis can harbor parasite kinetoplast DNA (kDNA). Therefore, 
the objective of this work was to analyze hair and cerumen samples by qPCR of dogs from a Brazilian 
endemic area. 

Methods: two groups of dogs, A and B, were analyzed. Group A consisted of 16 dogs with leishmaniosis 
confirmed by serology and lymph node fine-needle aspiration coming from Araçatuba, a Brazilian 
endemic area. Group B or control comprised 5 healthy dogs (assessed as negative by parasitological and 
serological methods) from Londrina, a non-endemic Brazilian region. We analyzed by qPCR dried blood 
spots, hair and cerumen from all dogs, and also hair of cutaneous lesions from dogs of group A. 

Results: regarding dogs with leishmaniosis (Group A), Leishmania kDNA was detected in all the samples 
obtained from nine dogs, being the whole group positive to at least two of them. Cerumen-qPCR showed 
the highest sensitivity (87.5 %), whereas the lowest was reached by blood-qPCR (68.75%). Comparing 
hair-qPCR results, it can be observed that sensitivity was higher in hair from lesions (78.57%) than in 
those from healthy areas (62.5%). On the other hand, the specificity of qPCR assays was the 100% applied 
to all kind of samples taken from control dogs of the group B. 

Conclusions: in this work we assessed for the first time hair and cerumen samples for the molecular 
diagnosis of canine visceral leishmaniosis in dogs from a Brazilian endemic area. The combined use 
of these non-invasive samples for qPCR analysis provides high reliability, taking into account the high 
sensitivity and total specificity reached by the method, making it more useful for prevention and control 
procedures for zoonotic visceral leishmaniosis. Finally, using hair and cerumen can be a breakthrough in 
the diagnosis of this neglected disease worldwide.
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L2 - Title: Occurrence, clinical importance and determination of 
pulmonary hypertension in dogs with Dirofilaria immitis
Falcón Cordón, Soraya1. Carretón Gómez, Elena1. Falcón Cordón, Yaiza1. Montoya Alonso, Jose 
Alberto1
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1. servicio de medicina Veterinaria, instituto universitario de investigaciones Biomédicas y sanitarias (iuiBs), universidad 
de las Palmas de gran Canaria, 35413, arucas, las Palmas. teléfono: 928457426.

Aims: 

The adult parasites of Dirofilaria immitis lodge in the pulmonary arteries, causing proliferative pulmonary 
endarteritis and thromboembolisms, which chronically leads to pulmonary hypertension (PH) and heart 
failure [1]. The Right Pulmonary Artery Distensibility Index (RPAD Index) is an echocardiographic 
parameter for the early detection of endothelial damage and PH, calculated as the difference in diameter 
of the right pulmonary artery in systole and diastole [2]. The aim was to assess the utility of the RPAD 
Index in heartworm-infected dogs in different clinical status, before and after the adulticidal treatment.

Materials and Methods: 

The RPAD Index and parasite burden were echocardiographically assessed following specific guidelines 
[2,3] in 42 dogs positive to D. immitis antigens the day of diagnosis (day 0) and end of treatment (day 
120). PH was considered when RPAD Index was <36% [2]. Dogs were further classified as symptomatic/
asymptomatic.

Results:

Mean RPAD Index on day 0 was 31.6±9.5 and 34±9.4 on day 120. PH was present in 61.7% of dogs on 
day 0 (RPAD Index: 25.7±6.5) and 63.8% on day 120 (RPAD Index: 28.1±5.3). By worm burden, PH was 
present in 80% of dogs with high burden (n=5) and 59.5% with low burden (n=42) (p<0.05). Symptomatic 
dogs (n=13) showed higher Indexes of PH than asymptomatic dogs (n=34) on day 0 (27.8±10.8 versus 
33.1±8.6, respectively) and day 120 (30.1±10.2 versus 35.5±8.8, respectively) (p<0.05 for both).

Conclusions:

Since PH is a frequent and severe phenomenon in heartworm disease, its objective determination is 
important. The RPAD Index is shown as a non-invasive sensitive marker for PH. Parasite burden affected 
significantly the RPAD Index, although is generally accepted that factors other than the parasite burden 
contribute to the vascular damage [4]. Presence of PH was more severe in symptomatic dogs but the 
presence of PH in asymptomatic animals show the diagnostic value of the RPAD Index in the premature 
detection of vascular damage and PH. More time and further studies are needed after the elimination of 
the parasites to observe an improvement of the vascular status, since 120 days after the beginning of the 
treatment probably remnants are still present.

mailto:soraya.falcon@ulpgc.es
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L3 - Usefulness of cerumen samples for the molecular diagnosis of 
canine leishmaniosis
Virginia Iniesta1, Silvia Belinchón-Lorenzo1, Juan Carlos Parejo2, Javier Fernández-Cotrina1, 
Rubén Muñoz-Madrid1, Isabel Monroy1, Victoria Baz1, Adela Gómez-Luque1, Francisco Javier 
Serrano-Aguilera1, José Luis Barneto1, Luis Carlos Gómez-Nieto1

1leishmanCeres laboratory (glP Compliance Certificated). Parasitology unit. Veterinary Faculty, university of extremadura, 
avenida de la universidad s/n, 10003 Cáceres, spain. 2genetics unit. Veterinary Faculty, university of extremadura, avenida 
de la universidad s/n, 10003 Cáceres, spain.

Background: nowadays there is still a controversy about which is the best sample for the molecular 
diagnosis of canine leishmaniosis. The most commonly used are obtained by invasive methods that 
can cause animal distress and owner reluctance, so it is important to test non-invasive samples as an 
alternative. Therefore, our objective was to assess the potential use of cerumen taken with cotton swabs 
for the molecular diagnosis of canine leishmaniosis. 

Methods: 38 dogs from a leishmaniosis endemic area (Cáceres, Spain) were selected based on the results 
for serological techniques SLA ELISA and IFAT and divided in two groups: A (33 seropositive dogs) and 
B (5 healthy dogs). Cerumen samples were collected from all them. Moreover, blood, lymph node and 
bone marrow samples from most of the animals were obtained. All samples were analyzed by qPCR in 
order to detect L. infantum kinetoplast DNA (kDNA). 

Results: L. infantum kDNA was detected in cerumen samples from dogs of group A, with a 90.9% of 
sensitivity, higher to that obtained for bone marrow (88.5%). The highest sensitivity (100%) was obtained 
in lymph node, being the lowest reached with blood samples (57.6%). The specificity of qPCR assays was 
100% in all samples taken from dogs of group B. It is important to highlight that the results obtained 
with cerumen-qPCR method were strongly correlated with qPCR analyses performed with bone marrow 
(r=0.82, p<0.01), lymph node (r=0.70, p<0.01) and in a lesser extent with the blood results (r= 0.54, 
p<0.01). 

Conclusions: the results showed that Leishmania kDNA can be isolated, detected and quantified by 
qPCR in cerumen samples from dogs with leishmaniosis. As far as we know, this is the first report of the 
presence of Leishmania kDNA in canine cerumen samples. The use of cerumen for molecular analyses 
presents many advantages: the collection is harmless and easy and there is no need of specific conditions 
for transport and storage. Moreover, cerumen-qPCR method showed a sensitivity higher to that obtained 
using invasive bone marrow samples. Thus we propose the cerumen as a new sample to take into account 
for the molecular diagnosis of zoonotic visceral leishmaniosis.
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L4 - Leishmania infantum infection in horses from central Spain
Aránzazu Meana1, Lucía Ortega1, Miguel Llorens-Picher1, Ana Montoya1, Guadalupe Miró1
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1universidad Complutense de madrid, Facultad de Veterinaria, departamento de sanidad animal. avenida Puerta de Hierro 
s/n, 28040 madrid.

The aim of this work was to work out the possibility that equines can be also infected by Leishmania 
infantum. Sera from 148 animals (91 horses and 57 donkeys) were analysed with an indirect 
immunofluorescence (IFAT) used routinely in the diagnosis of canine leishmaniosis, adapted to in this 
case by way of using anti-IgG equine conjugated. Positive controls were obtained from positive DAT 
serum samples and cut-off was set at 1:40. Positive result titres of 1:40 and 1:80 were obtained on 5 horses 
from the provinces of Madrid (n=3) and Toledo (n=2). None of the positive horses presented cutaneous 
lesions compatible with Leishmania spp. along the study period. 

In both cases the presence of infected dogs that coexist in the same facilities with seropositive horses has 
been assessed as a risk factor. A survey was conducted on 50 people (25 veterinarians and 25 owners) to 
assess their knowledge on equine leishmaniosis and the importance attributed. Data obtained indicated 
that both veterinarians and owners were unaware of the existence of the disease.
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L5 - Primer caso de troglostrongyliasis ocular en gato
Raquel Udiz Rodríguez1, Natalia Martín Carrillo2, Mª Naira Dorta Almenar1, Katherine García 
Livia2, María Valladares Salmerón3, Aarón Martín Alonso2, Basilio Valladares2, Pilar Foronda2

E-mail: oftalmologiaveterinaria@hotmail.com

1Centro de referencia en oftalmología animal Visión Veterinaria, tenerife, spain. 2instituto universitario de enfermedades 
tropicales y salud Pública de Canarias, universidad de la laguna. tenerife, spain. 3laboratorio Finca españa. tenerife, spain.

Se presenta un caso clínico de un gato común europeo macho de 2 años de edad en Tenerife (Islas 
Canarias). Acude al servicio de oftalmología por un cuadro activo de uveítis en ojo izquierdo. Su veterinario 
había diagnosticado y tratado otra uveítis más leve, dos meses antes. Se había realizado hemograma y 
bioquímica completa cuyos resultados fueron normales salvo presencia de leve eosinofilia y discreto 
aumento de fosfatasa alcalina. La serología fue negativa a leucemia, inmunodeficiencia, coronavirus, 
panleucopenia y positivo a calicivirus. A la exploración presentó uveítis exudativa, con presencia de 
fibrina en cámara anterior, sinequias posteriores y cataratas incipientes, siendo sugestivo de uveítis 
crónica en fase activa. Se trató médicamente y la evolución de la inflamación intraocular fue favorable 
controlándose médicamente, pero persistiendo restos de fibrina en cámara anterior. Tras un mes de 
tratamiento el paciente mostró la presencia de un parásito vermiforme vivo en cámara anterior adherido 
con fibrina a cápsula anterior del cristalino. Se procedió a realizar cirugía para extracción del parásito. 
El acceso se realizó con cuchillete de 2.8 mm en zona dorsolateral, inyección de sustancia viscolástica, 
extracción con pinzas y cierre mediante sutura de 9/0 PGA e hidratación corneal. El análisis parasitológico 
de heces del animal, había demostrado la presencia de larvas de metastrongylidos, identificadas 
morfológicamente como Aelurostrongylus abstrusus, especie detectada previamente en gatos de la isla. 
Mediante microscopía óptica se pudo observar que el ejemplar extraído del ojo era un nematodo macho, 
con presencia de bolsa copulatriz y dos espículas. Se analizó la secuencia nucleotídica de un fragmento 
del gen nuclear 18S, confirmando una alta homología con diferentes especies pertenecientes al grupo de 
los metastrongylidos (Nematoda: Metastrongyloidea). En función de la homología encontrada mediante 
BLAST y la morfometría de la espícula, se identifica al nematodo como Troglostrongylus sp., a la espera 
de resultados moleculares más concluyentes. El presente trabajo supone la primera cita de parasitosis 
ocular causada por Troglostrongylus sp. en gatos.

mailto:oftalmologiaveterinaria@hotmail.com
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L6 - Occurrence of strongyloidiasis in sheltered dogs from Southern Italy
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Daniele Zucca4, Antonio Capogna1, Domenico Otranto3

E-mail: paola.paradies@uniba.it
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diseases, sacro Cuore don Calabria Hospital, Via sempreboni 5, 37024 negrar, Verona, italy. 3department of Veterinary 
medicine, university of Bari, italy. 4institute of animal Health, university of las Palmas de gran Canaria, spain.

Strongyloidiasis caused by Strongyloides stercoralis is a zoonotic disease potentially fatal to dogs and 
humans. Data on the epidemiology of canine strongyloidasis is scant, likely because of inadeguate 
diagnostics currently employed for the detection of dog infections by Strongyloides. To our knowledge, 
polymerase chain reaction (PCR) has not been applied to dogs either for epidemiological surveys or 
for comparison of diagnostic methods. We reported the clinical presentation and outcome of 5 dogs 
with S. stercoralis infection diagnosed by the detection of larvae in fecal samples. In addition, a qPCR 
routinely used in human medicine has been used for the diagnosis of canine strongyloidasis. Dogs were 
hosted in a single shelter in the province of Bari in which a history of diarrhea, weight loss, reduced 
appetite and respiratory symptoms was reported. The five dogs were positive for S. stercoralis by 
coproscopy on direct faecal smears and via the Baermann method. All of them, but one, were treated 
with fenbendazole (Panacur®, Intervet, Animal Health, 50mg/kg, PO daily for five days), or with a 
combination of fenbendazole and moxidectin plus imidacloprid spot-on (Im/Mox; Advocate® spot-on, 
Bayer). Following treatment all dogs resulted negative at Baermann in at least 12 days. Anyway, failure 
of treatment was documented in two dogs by means of reverted Baermann positive results throughout 
the study and/or post-mortem detection of adult parasites. PCR was positive in all pre-treatment fecal 
samples and in all fecal debris. One dog resulted negative at Baermann test one week after treatment 
and showed positive PCR results. This study documents, for the first time, the presence of S. stercoralis 
infection in sheltered dogs from southern Italy. Treatment with fenbendazole alone or combined with 
moxidectin plus imidacloprid could be not effective against the infection. PCR routinely used for S. 
stercoralis diagnosis in humans showed good performance in dog and could be important not only for 
diagnostic purpose but also to evaluate the efficacy of treatments. Finally, data indicate that S. stercoralis 
infection may represent an issue for sheltered animals and a potential risk for personnel working in the 
large number of municipal shelters present in Southern European countries.
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L7 - Vascular damage in heartworm disease: utility of thoracic radiology 
as clinical indicator of severity in dogs infected by Dirofilaria immitis
Falcón Cordón, Yaiza1. Carretón Gómez, Elena1. Falcón Cordón, Soraya1. Montoya Alonso, Jose 
Alberto1

E-mail: yaiza.falcon@ulpgc.es

1servicio de medicina Veterinaria, instituto universitario de investigaciones Biomédicas y sanitarias (iuiBs), universidad de 
las Palmas de gran Canaria, 35413, arucas, las Palmas. teléfono: 928457426.

Aim:

Heartworm disease is a cardiopulmonary condition caused by Dirofilaria immitis, which lodges in the 
pulmonary arteries of the hosts – dogs and cats, mainly. Parasite excretory products and other factors 
produce proliferative pulmonary endarteritis, which chronically leads to pulmonary hypertension and 
right-sided cardiac failure [2]. The aim was to establish a connection between radiologic findings and 
stage of severity of heartworm disease based on symptomatology.

Materials and Methods:

48 dogs positive to D. immitis antigens were evaluated. Animals were further classified based on 
symptomatology and divided into 4 groups [2]: Class I (n=13, asymptomatic or mild symptomatology), 
Class II (n=21, moderate symptomatology), Class III (n=8, severe symptomatology) and Class IV (n=6, 
caval syndrome, acute symptomatology).

Latero-lateral view, right recumbence and Dorso-Ventral thoracic radiographs were performed. Vertebral 
Heart Score (VHS) and ratio of the right cranial pulmonary artery to the fourth rib (P:R ratio) were 
measured according to Buchanan and Bücheler [3] and Oui et al. [4], and reference ranges established as 
9.7±0.5 and < 1, respectively [3,4].

Results:

Class I dogs showed VHS scores and P:R ratios within reference ranges (9.7±0.5 and 0.9±0.2, respectively). 
VHS scores were increased in Class II dogs (10.3±0.7), being significant in Class III (10.9±0.9) and 
Class IV (11.3±0.7) (p<0.05). P:R ratios increased accordingly with the severity of the disease in Class II 
(1.3±0.4), Class III (2.3±1) and Class IV (2.8±0.9) (p<0.05 for Class III and IV).

Conclusions:

It can be observed a relation between symptomatology and severity of the disease objectively assessed by 
thoracic radiography. Class I dogs are within reference values and radiologic parameters increase along 
with the clinical severity of the disease, being Class III and IV within pathological values. These animals 
present a chronic stage of the infection, which is reflected in the thoracic radiography as enlargement of 
cardiac silhouette, enlarged, thick-walled, and tortuous pulmonary arteries; the affected animal probably 
presents pulmonary hypertension and cardiac damage. Presence of changes in Class II dogs remark early 
remodeling of vasculature in this disease. The results show the utility of thoracic radiography and further 
studies should be carried out to establish reference ranges to classify and evaluate heartworm-infected 
dogs by severity.
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L8 - Intestinal parasites from circus animals in Spain
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s/n, 28040 madrid.

The aim of this study was to determine if parasites could be responsible of the diseases observed in 
different species of circus animals (n=13). Faecal samples from carnivores (n=14) and herbivores (n=36) 
were analysed at the Parasitic Diseases Unit of the Veterinary Hospital (Veterinary Faculty, Complutense 
University of Madrid) using classical methods. In carnivore samples, which belonged to animals from the 
Families Ursidae, Felidae and Canidae, only Toxascaris leonina was detected (14%). Herbivore samples 
came from animals from the Families Equidae, Camelidae and Elephantidae, and 28% were positives. 
Suborder Strongylida was the parasitic group most commonly detected (50%). Eggs from Trichuris spp. 
were recovered from two camels, and the faeces of one of these camels was also positive to Dicrocoelium. 
Parascaris was also present in one equine sample. 

These results supported the hypothesis that different parasites are responsible of clinical cases observed 
in circus animals from Spain. The live cycle of Toxascaris leonina is direct, and causes a very well-known 
parasitic disease. Its presence in circus animals can be easily explainable, moreover due to the tendency 
of these carnivores to spend long periods of time laying down licking their bodies as a hygiene behaviour. 
The Suborder Strongylida is widespread around the world and is known to cause different diseases, so its 
finding is not surprising. The finding of eggs from Trichuris spp. has no clinical implications, meaning 
only a lack of hygiene. Finally, the animal who presented to Dicrocoelium spp. eggs most probably acquired 
this infection years ago, due to the long period of patency of this parasite. 

this work was performed at the microbiology and Parasitology laboratory of the Clinical Veterinary Hospital (HCV), 
Complutense university of madrid (uCm).
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L9 - New approaches for the treatment of cutaneous leishmaniasis: 
Effectiveness of O-alkyl hydroxamates and the natural compound 
(-)-α-Bisabolol on L.tropica-infected hamsters
Victoriano Corpas-López1, Mónica Díaz-Gavilán2, Francisco Franco-Montalbán2, Gemma 
Merino-Espinosa1, Margarita López-Viota3, Julián López-Viota3, Victoriano Díaz-Sáez1, 
Francisco Morillas-Márquez1, M. Concepción Navarro-Moll4, J. Antonio Gómez-Vidal2, Joaquina 
Martín-Sánchez1

1departamento de Parasitología, universidad de granada, Campus de Cartuja sn, 18071, granada, spain. 2departamento 
de Química Farmacéutica y orgánica, universidad de granada, Campus de Cartuja sn, 18071, granada, spain. 
3departamento de Farmacia y tecnología Farmacéutica, universidad de granada, Campus de Cartuja sn, 18071, granada, 
spain. 4departamento de Farmacología, universidad de granada, Campus de Cartuja sn, 18071, granada, spain.

Background and Objectives: The sesquiterpene (-)-α-bisabolol has been proved effective against 
experimental visceral leishmaniasis. We have previously demonstrated the effectiveness of O-alkyl 
hydroxamates as novel histone deacetylase inhibitors (iHDAC) with potential to treat visceral leishmaniasis 
safely. The aim of the present work was to evaluate the antileishmanial effectiveness and safety of 
(-)-α-bisabolol and the iHDAC MDGin a novel topical formulation on a cutaneous leishmaniasis(CL) 
model involving Leishmania tropica-infected Syrian hamsters. 

Methodology: Hamsters were infected with 30 million promastigotes in the footpad. After 7 weeks, they 
were treated with an ointment containing the compound at different concentrations or intralesional 
meglumine antimoniate for 3 weeks. For MDG, two different formulations were tested. The parasite load 
(determined by quantitative PCR) and lesion sized were used to assess the treatment outcome. Safety was 
assessed by evaluating body weight, organ weight and biochemical parameters in serum. 

Results: Topical treatment with (-)-α-bisabolol reduced lesion thickness to 56% and parasite load to 
83.2% using the 2.5% formulation and showing a higher efficacy than the reference control. MDG 
reduced lesion thickness and parasite load (up to 75% for the 2.5% ointment) and its activity was greater 
than that showed by the antimonial reference. None of the compounds showed safety issues. 

Conclusions: Topical (-)-α-bisabolol and MDG were more effective than meglumine antimoniate 
without causing toxicity effects on the hamsters, showing potential for the treatment of CL. 

Funding: This project was funded by the Ministry of Economy and Competitiveness and FEDER funds 
(PI14/01024).
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Barcelona institute for global Health. universitat de Barcelona. españa. 4laboratorio de entomología médica. servicio de 
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The existence of a vector borne disease is conditioned by the presence of suitable vectors. Knowledge 
of the vector’s spatial distribution is relevant information for clinicians and public health authorities 
because helps to delimit the risk areas of autochthonous cases occurrence.

The vectors of leishmaniasis by Leishmania infantum in the Iberian Peninsula are sand flies of the genus 
Phlebotomus and subgenus Larroussius. Three species of this subgenus are present in Spain: Phlebotomus 
(Larroussius) perniciosus, Phlebotomus (Larroussius) ariasi and Phlebotomus (Larroussius) langeroni.

In this communication we present new data about the range of expansion for these three species in Spain. 
Ph. Perniciosus and Ph, ariasi are present in practically all the Spanish territory. Ph. Langeroni, despite of 
being a more localized specie, has also been extended its distribution to several provinces of Castilla La 
Mancha.

We gathered this information from the catches made within the Entomological Surveillance Program of 
the Blue Tongue of the Ministry of Agriculture, Food and Environment. The surveillance designed to 
study the Culicoides populations (Diptera: Ceratopogonidae) is from 2004 to the present. During these 
13 years we have been sampling cattle and sheep farms using mini-CDC ultraviolet traps (Model 1212; 
John W. Hock Company, Gainesville, FL) .

Financial support: ministry of agriculture, Food and environment of spain.
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species Ctenocephalides felis infesting dogs in Spain
Rosa Gálvez1, Vicenzo Musella2, Miguel A. Descalzo3, Ana Montoya1, Rocío Checa1, Valentina 
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s/n, madrid, spain. 2department of Health sciences, magna græcia university, Catanzaro, italy. 3unidad de investigación, 
academia española de dermatología y Venereología, Calle Ferraz, 100, madrid, spain. 4department of Veterinary medicine 
and animal Production, university of naples Federico ii, regional Centre for monitoring of Parasitic diseases, Campania 
region, naples, italy.

Objectives: The cat flea, Ctenocephalides felis, is the most prevalent flea species detected on dogs and 
cats in Europe and other world regions. The status of flea infestation is today an evident public health 
concern because of their cosmopolitan distribution and the flea-borne diseases transmission. This 
study determines the spatial distribution of the cat flea C. felis infesting dogs in Spain. Bioclimatic zones 
covering broad climate and vegetation ranges were surveyed in relation to their size. Using geospatial 
tools, models were constructed based on entomological data collected from dogs during the period 
2013-2015. 

Results: The models builded were obtained by negative binomial regression of several environmental 
variables to show impacts on C. felis infestation prevalence: land cover, bioclimatic zone, mean summer 
and autumn temperature, mean summer rainfall, distance to urban settlement and normalized difference 
vegetation index. In the face of climate change, we also simulated the future distributions of C. felis for the 
global climate model (GCM) “GFDL-CM3” and for the representative concentration pathway RCP45, 
which predicts their spread in the country. 

Conclusions: Predictive models for current climate conditions indicated the widespread distribution of 
C. felis throughout Spain, mainly across the central northernmost zone of the mainland. Under predicted 
conditions of climate change, the risk of spread was slightly greater, especially in the north and central 
peninsula, than for the current situation. The data provided will be useful for local veterinarians to 
design effective strategies against flea infestation and the pathogens transmitted by these arthropods.
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M3 - A new method of tick control under field conditions
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Córdoba, Córdoba, spain. 3departamento de sanidad animal, Facultad de Veterinaria, universidad Complutense de madrid, 
28040 madrid, spain.

Tick control and tick-borne diseases is one of the most important health issues. The current methods are 
based on traditional acaricides applied on principal hosts, regardless questing ticks and others hosts, and 
thus it is really difficult to develop a suitable strategy in natural environments. In this study, we describe 
a new method to manage an integrated tick control on wild rabbit. For that purpose we designed a 
new feeder with a spout (liquid dispenser) adapted to a standard feeder, so that combine two treatment 
options: “shower treatment” when rabbits access to the feeder to eat join to “oral administration” with. 
We tried this system in an area with overpopulation of rabbits where heavy infestation by ticks usually 
occur. For comparison, we estimated the number of ticks per rabbit on days 15 and 30 after application 
of treatment by four different methods: (1) just food treatment (2) food and shower treatment (3) 
just shower treatment (4) non treatment (control). In general, rabbits sampled in zones with shower 
treatment reduced more efficiently its tick infestation than those proceeding from areas in which only 
food treatment was administered (75% and 57%, respectively). Unexpectedly the combination of food 
and shower treatment did not improve the efficiency (55% of tick reduction). We discuss the possible 
use of this new system of application as an alternative or supplement strategy to traditional techniques 
in tick control programs. 
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Infections with arthropod-borne pathogens are an increasing threat world-wide that requires heightened 
vigilance from veterinary and medical practitioners, especially when they involve unusual organisms. 
We reported about unusual infection and isolation of a badger trypanosome - namely Trypanosoma 
pestanai - from a dog with canine granulocytic anaplasmosis previously. 

In the ISE6 tick cell culture maintained in L15B300 medium, the isolated strain of T. pestanai showed 
different morphotypes including trypomastigote, epimastigote and spheromastigote parasites. The size 
of T. pestanai varied between slender trypomastigote forms (mean length 25.3 μm: range 22.6-28.8 μm, 
mean width 1.5 μm: range 1.1-2.0 μm, n=16) and broad epimastigotes (mean length 34.3 μm: range 
27.7-40.9 μm and mean width 2.7 μm: range 2.0-3.7 μm, n=15) forms. The T. pestanai were able to 
proliferate in the tick cell culture at 28 °C, 32 °C and 34 °C and were subcultured every 5 to 7 days. An 
attempt to establish axenic culture in L15B300 medium failed at 32 °C and 34 °C. However, T. pestanai 
strain was able to proliferate axenically at 28 °C in L15B300 medium as well as in Schneider´s Drosophila 
medium supplemented with 30% FCS. For long-term storage, cultured T. pestanai and ISE6 cells as 
well as axenic cultures were frozen at -80 °C in sucrose-phosphate-glutamate freezing buffer (SPG). T. 
pestanai was successfully regenerated following storage at -80 °C for several months. Epimastigotes were 
the predominant form followed by trypomastigotes and spheromastigotes in both tick cell culture and 
axenic culture that indicates adaptation of T. pestanai to culture conditions in both systems. 

Successful culturing of T. pestanai in ISE6 tick cell culture as well as observation of different morphological 
forms and cell adhesion emphasize the suitability of this cell line to study the interaction of T. pestanai 
and arthropod cells as well as a possible role of Ixodes in the biology of T. pestanai. 
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M5 - Dinámica estacional de la Subfamilia Phlebotominae en un 
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Objetivos: Los flebotomos son dípteros nematóceros cuyas hembras hematófagas son vectoresde 
Leishmania infantum. En regiones templadas su periodo de actividad es estacional y son laslarvas de 
cuarto estadio las que sobreviven en diapausa los rigores del invierno. El objetivoprincipal de este 
trabajo fue describir la dinámica estacional de los flebotomos en un áreaperiurbana propicia su cría 
y perteneciente a la localidad de Majadahonda, municipio endémicode leishmaniosis canina en la 
Comunidad de Madrid. Asimismo, se ha analizado la relaciónentre la densidad de flebotomos y aquellas 
variables relacionadas con el hábitat: variablesmacroclimáticas (temperatura y velocidad del viento) y 
microclimáticas (temperatura yhumedad relativa medidas durante la puesta y la recogida de trampas).

Resultados: Este estudio se realizó durante el periodo comprendido entre mayo y octubre de2016. Se 
muestreó semanalmente la zona de estudio mediante el uso de diez trampas de luzCDC. A lo largo del 
estudio se han capturado e identificado un total de 6692 flebotomos. Losejemplares capturados incluyeron 
dos especies, Phlebotomus perniciosus (6327; 95,5%) ySergentomyia minuta (365; 5,4%). En cuanto a P. 
perniciosus hubo un claro predominio demachos identificados (4390, 69,4%). En cambio, en el caso de 
S. minuta hubo un ligeropredominio de hembras (198, 54,2%). En ambas especies, se ha observado una 
fluctuacióndifásica. Mediante el coeficiente de correlación de Spearman se ha anallizado la correlaciónentre 
la densidad de flebotomos y las variables climáticas. El aumento de la temperaturapromueve el aumento 
de las densidades de ambas especies de flebotomos, en lo que respecta avariables tanto macroclimáticas 
(Tmáxima p: 0,0050; Tmínima p: 0,0014; Tmedia p: 0,0015) comomicroclimáticas (Tpuesta p: 0,0158; 
Trecogida p: 0,01180).

Conclusiones: P. perniciosus se puede considerar el vector principal de L. infantum en la zonanoroeste 
de la Comunidad de Madrid, siendo la temperatura una factor determinante en laabundancia de los 
flebotomos. Es importante señalar cómo el impacto del cambio climáticopuede propiciar la presencia 
de flebotomos en determinados lugares o durante estaciones delaño donde habitualmente no estaban 
presentes ampliando así su rango de distribucióngeográfica y estacional.
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N1 - Detection of Toxocara cati larvae in wild boar meat: potential source 
of human contamination?
Grégory Karadjian, Emilie Adicéam, Myriam Thomas, Pascal Boireau, Bruno Polack, Isabelle 
Vallée

umr Biologie moléculaire et immunologie Parasitaires, French national reference laboratory and oie Collaborating Center 
for Foodborne Zoonotic Parasites, laboratoire de santé animale, anses, enva, inra maisons-alfort, France.

Toxocara cati is a nematode whose definitive host is the cat. Nevertheless, T. cati is involved in zoonotic 
human infections. Indeed female worms of T. cati, in the cat’s intestine, can release up to 200,000 eggs, 
which will contaminate the environment. These eggs then mature until they contain stage 3 larva, the 
infective stage. There are many paratenic hosts of T. cati including humans who are usually contaminated 
by ingestion of these eggs with larva. In their paratenic host, larvae penetrate the gut wall and migrate in 
tissues causing ocular and visceral larva migrans. 

As part of official analyzes detecting Trichinella spp. larvae, the National Reference Laboratory “foodborne 
parasites” received larvae of nematodes resulting from artificial digestions of wild boars’ muscles coming 
from different French departments. The morphological analysis revealed a characteristic element of the 
genus Toxocara: ventral lips with marked development forming a vestibule for the mouth. On the other 
hand, molecular analyzes based on the 18S and ITS2 genes amplification and sequencing confirmed 
these parasites as Toxocara cati. 

Ingestion of mature eggs is considered to be the main source of animal contamination (including 
humans) but it has been suggested that ingestion of raw or undercooked meats may cause contamination 
of paratenic hosts such as humans. In addition, larvae that have migrated in a paratenic host retain their 
ability to migrate in a new paratenic host. In this way, a venison as wild boar meat can be a source of 
contamination by T. cati. A survey on the dietary habits of patients for whom a toxocariasis has been 
mentioned could be considered in order to identify potential meat borne contamination.
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N2 - Trichinella spp. in meat destined to human consumption in Spain 
(2010-2016)
Rafael Calero-Bernal1, Ana Hidalgo2, Daniel Bravo-Barriga1, Juan Blanco-Ciudad1, David 
Grajera, Edoardo Pozio3, Juan Enrique Pérez-Martín1

1Parasitology section, Faculty of Veterinary medicine, university of extremadura, Cáceres, spain. 2Public Health laboratory, 
extremadura Health service, Badajoz, spain. 3european union reference laboratory for Parasites, istituto superiore di 
sanitá, rome, italy.

Aims: estimation of Trichinella larvae burden and species identification in infection cases in wild boars 
and domestic pigs subjected to official veterinary inspection.

Results: 415 cases of infection by Trichinella in swine (14 domestic pigs and 401 wild boars) were 
detected by the official veterinary service in Extremadura region of Spain along 2010/2011 to 2015/2016 
hunting seasons. Positive cases were confirmed, parasite burden estimated and Trichinella species 
involved identified. In both hosts, most of the cases presented low parasite burden (1-10 larvae per gram 
of muscle). It is interesting to highlight that no cases have been detected in domestic pigs since 2012/2013 
season. Species identification, whenever possible, were: 12 cases of T. spiralis (T1) (100%) in pigs, among 
353 in wild boars, 79.3% T1, 15.0% T. britovi (T3), and 5.7% mixed infections of T1+T3.

Conclusions: surveillance measures need to be continued in order to assure public health and follow up 
of the behaviour of Trichinella species epidemiology and cycling within hosts.
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N3 - Estudio sobre la prevalencia de los vermes intestinales y 
pulmonares en el zorro rojo (Vulpes vulpes) en Galicia
Rocío Checa Herráiz1, Ana Montoya Matute1, Ana Mª López2, Luis Fidalgo2, Juan P. Barrera1, 
Rosa Gálvez Esteban1, Juliana Sarquis1, Valentina Marino1, David Carmena3, Isabel Fuentes 
Corripio3, Guadalupe Miró Corrales1

E-mail: rocichec@ucm.es

1departamento de sanidad animal, Facultad de Veterinaria, universidad Complutense de madrid, avda. Puerta de Hierro 
s/n, madrid. 2dpto. de Ciencias Clínicas Veterinarias, Facultad de Veterinaria, universidad de lugo (spain). 3Centro nacional 
de microbiología, isCiii, majadahonda, spain.

Objetivos: Las poblaciones de zorro rojo (Vulpes vulpes) han presentado en las últimas décadas un 
cambio en su comportamiento y hábitat derivado del proceso de urbanización, lo que podría suponer un 
incremento en la transmisión de enfermedades a animales domésticos y al ser humano, actuando el zorro 
como reservorio de las mismas. El objetivo principal de este estudio fue evaluar la prevalencia de los 
principales parásitos intestinales y pulmonares que afectan al zorro rojo, los factores epidemiológicos que 
influyen en su aparición y determinar el papel del zorro como reservorio de enfermedades parasitarias 
en Galicia prestando especial atención a aquellos parásitos transmisibles al hombre y los animales 
domésticos. 

Resultados: en el presente estudio se incluyeron un total de 385 muestras de zorros, detectándose la 
presencia de vermes pulmonares (Angiostrongylus vasorum, Capillaria aerophila y Crenosoma vulpis) en 
un 45,9% (124/270) y parásitos digestivos (Cryptosporidium spp., Cystoisospora spp., Giardia duodenalis, 
Clase Cestoidea, Familia Ancylostomatidae, Toxascaris leonina, Toxocara canis y Trichuris vulpis) en un 
45,5% (132/290). Cabe destacar que no se ha detectado la presencia de Echinococcus multilocularis en 
ninguna de las muestras de zorros analizadas. Respecto a las variables epidemiológicas analizadas (sexo, 
edad, localización de captura y condición física), sólo se ha demostrado la influencia estadísticamente 
significativa de la variable sexo en la prevalencia de la infección por Cryptosporidium spp y T. vulpis. 

Conclusiones: Los resultados de este estudio demuestran la relevancia del zorro como reservorio de 
enfermedades parasitarias de impacto tanto en sanidad animal como en salud pública.
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JI1 - Biomarcadores cardiopulmonares y de inflamación en dirofilariosis 
canina: guía para empezar, sobrevivir y prosperar con una nueva línea de 
investigación
Elena Carretón1, Yaiza Falcón-Cordón1, Soraya Falcón-Cordón1, José Alberto Montoya-Alonso1

E-mail: elena.carreton@ulpgc.es

1Medicina veterinaria e Investigación terapéutica, Instituto Universitario de Investigaciones Biomédicas y sanitarias 
(IUIBs), Universidad de Las Palmas de gran Canaria.

Los biomarcadores son parámetros serológicos que pueden ser medidos de manera objetiva, como 
indicadores de procesos patogénicos o para evaluar la respuesta a un tratamiento. En veterinaria, se han 
publicado múltiples estudios evaluando los biomarcadores cardiopulmonares. Así, su medición permite 
la detección de enfermedades cardiopulmonares en fases tempranas o asintomáticas, confirmar procesos 
difíciles de identificar y monitorizar una enfermedad o establecer un pronóstico, así como decidir un 
tratamiento específico. Se sabe que la dirofilariosis canina produce endarteritis pulmonar proliferativa, 
tromboembolismos pulmonares, hipertensión pulmonar e insuficiencia cardiaca congestiva; sin 
embargo, todas estas alteraciones patológicas son difíciles de determinar de una manera práctica, sencilla 
y objetiva. Por ello, se diseñaron nuevos estudios para evaluar la utilidad de varios biomarcadores 
cardiopulmonares. Fruto de estos trabajos, se observó que la troponina I y la mioglobina – marcadores 
de daño miocárdico – fueron significativamente mayores en perros con dirofilariosis, demostrando 
la presencia de lesiones miocárdicas menores en perros con dirofilariosis. Además, NT-proBNP – un 
péptido natriurético – demostró asimismo ser útil para detectar presencia de insuficiencia cardiaca. Para 
determinar la presencia de tromboembolismo pulmonar, el dímero-D – un producto de degradación de 
la fibrina – demostró una gran utilidad, mostrando elevaciones patológicas en 40-50% de los perros con 
dirofilariosis. Animados por los buenos resultados, la investigación continuó con el estudio de proteínas 
de fase aguda (APPs) junto con técnicas de diagnóstico por imagen, llevando a nuevas evidencias que 
demostraron un vínculo entre inflamación, endarteritis e hipertensión pulmonar. Actualmente, la 
investigación continua la valoración de APPs y otros biomarcadores junto con técnicas de diagnóstico 
por imagen, lo que permite el estudio y la determinación de las alteraciones fisiopatológicas asociadas a 
dirofilariosis en perros. En esta comunicación, se expondrán asimismo las dificultades halladas durante 
el desarrollo de una línea de investigación, como obstáculos en la financiación, crisis postdoctorales y 
otras frustraciones.
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JI2 - De Dirofilaria a Fasciola: cómo cambiar de pareja sin morir en el 
intento
Javier González-Miguel

E-mail: javier.gonzalez@irnasa.csic.es

Instituto de recursos naturales y agrobiología de salamanca (Irnasa-CsIC), C/ Cordel de Merinas, 40, 37008 salamanca, 
españa.

Cuando por fin, después de un arduo camino de innumerables dificultades das por concluida tu ansiada 
Tesis Doctoral, eres consciente de que has establecido con tu objeto de estudio una relación casi marital. 
Después de sufrir un flechazo a primera vista, digno del mejor de los arqueros, comienzas un pedregoso 
camino donde lo único que no cuestionas es el enamoramiento, casi quijotesco, hacia el protagonista 
de tu actividad científica. En el caso de los investigadores dedicados a la parasitología, ese protagonista 
tiene nombre y apellido. En mi historia su nombre es Dirofilaria immitis, un gusano redondo que vive 
en el corazón de los perros, lo cual no deja de aportar un elemento idolátrico más al asunto. Cuando 
defendí mi Tesis Doctoral creí que esa relación se tornaba conyugal y como todos los matrimonios, nació 
con vocación de eternidad. Una vez bajado el telón, pronto te das cuenta que el idilio puede truncarse 
repentinamente si tenemos en cuenta las pocas posibilidades de continuar nuestra carrera postdoctoral 
en nuestro centro de trabajo. En mi caso particular, después de dedicarle siete años de mi labor científica 
a Dirofilaria immitis, la redondez fue aplastada y cambié el romanticismo del corazón por la visceralidad 
del hígado. Sin posibilidades para continuar en la Universidad de Salamanca, recibí una beca postdoctoral 
Juan de la Cierva en el IRNASA-CSIC y me adjudicaron la iniciación de una nueva línea de investigación 
con el parásito Fasciola hepatica. Tras superar el correspondiente luto, descubrí que mi enamoramiento 
no había sido con Dirofilaria immitis, si no con la ciencia en general, con la Parasitología en particular, y 
con todas las etapas que definen el proceso creativo de la investigación, sea quien sea el sujeto a estudiar. 
En la presente conferencia daremos las pistas necesarias para iniciar una nueva línea de investigación tras 
cambiar radicalmente tu ámbito de trabajo: ¿Cómo aplicar tus conocimientos previos a tu nueva línea de 
investigación? ¿Cómo financiarla desde el punto de vista de un investigador joven? ¿Cómo adaptarte a tu 
nuevo centro de trabajo? ¿Cómo sacar partido a tus nuevos recursos?
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JI3 - Aplicación de los Sistemas de Información Geográfica al estudio de 
artrópodos vectores de enfermedades mediante el trabajo en un equipo 
multidisciplinar
Rosa Gálvez1, Miguel A. Descalzo2, Ana Montoya1, Rocío Checa1, Valentina Marino1, Guadalupe 
Miró1

E-mail: r.galvez@ucm.es

1departamento de sanidad animal, Facultad de veterinaria, Universidad Complutense de Madrid, avda. Puerta de Hierro 
s/n, Madrid, spain. 2Unidad de Investigación, academia española de dermatología y venereología, Calle Ferraz, 100, 
Madrid, spain.

Desde el año 1997 Guadalupe Miró, Profesora Titular de la Facultad Veterinaria, Universidad Complutense 
de Madrid, dirige la línea de investigación de parasitosis en carnívoros englobada dentro del grupo de 
investigación UCM “Epicontrol”. Actualmente el equipo está integrado por investigadores pre y post-
doctorales con formación en Veterinaria, Entomología y Epidemiología. Trabajamos en diferentes líneas 
de investigación encaminadas al estudio de la epidemiología y control de las principales enfermedades 
parasitarias y vectoriales que afectan a los carnívoros domésticos y silvestres, con especial interés en las 
zoonosis de los animales de compañía y los vectores artrópodos de impacto en salud pública. 

El efecto combinado de cambios tanto climáticos como medioambientales, fruto del impacto del ser 
humano sobre su entorno, puede incrementar el riesgo de transmisión de las enfermedades vectoriales 
debido a la alteración del hábitat. La transmisión de patógenos por artrópodos es fruto de un proceso 
eminentemente espacial, ya que es el resultado de la interacción entre éstos, el vector y el reservorio 
(incluyendo al ser humano) con el medioambiente. La incidencia de estas enfermedades vectoriales 
se puede ver incrementada por la presencia de factores de riesgo próximos y coetáneos al individuo 
susceptible. El análisis espacial de enfermedades es una potente herramienta en la identificación de 
las áreas de riesgo de una enfermedad, y permite determinar con gran precisión los lugares donde 
implementar las medidas de control oportunas. Los Sistemas de Información Geográfica (SIG) en 
combinación con la información proporcionada por las imágenes de satélite de sensores remotos 
contribuyen al conocimiento de la distribución de los diferentes elementos de estas enfermedades a nivel 
local y global. Todo esto ha hecho posible el desarrollo, en el espacio y en el tiempo, de mapas de riesgo 
y modelos de predicción de un determinado patógeno, vector o reservorio mediante su correlación 
espacial con variables medioambientales y meteorológicas. En este trabajo se mostrará el papel decisivo 
que estas innovadoras tecnologías tendrán, de ahora en adelante, en el diseño eficaz de programas de 
control de las enfermedades transmitidas por artrópodos. Asimismo se hará hincapié en la necesidad del 
trabajo en un equipo multidisciplinar capaz de aunar la experiencia de los diferentes componentes del 
equipo para llevar a cabo este tipo de estudios.
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JI4 - Estudio de la relación parásito/hospedador en la ascariosis porcina. 
Cambio de rumbo
Rodrigo Morchón1, Raquel García Paniagua1, Ricardo Mendoza González1, Judith Rodríguez1, 
Marta Minerva Prieto1, Alicia Diosdado1, Paula Josefina Gómez1

E-mail: rmorgar@usal.es

1Laboratorio de Parasitología, Facultad de Farmacia, Universidad de salamanca, av. del Campo Charro s/n, 37007 
salamanca, españa.

Cambio de rumbo significa tornar la dirección que se sigue para llegar a un lugar o a un fin determinado. 
Después de mucho años estudiando la relación que se establece entre Dirofilaria immitis y sus 
diferentes hospedadores, llega la oportunidad de abordar otras metas, sin dejar de seguir ahondando 
en el conocimiento de la dirofilariosis animal y humana. Este nuevo proyecto surge por el interés de 
empresas chacineras salmantinas de tener un método de diagnóstico de la ascariosis porcina y averiguar 
la situación epidemiológica real de su ganado, siendo esta enfermedad un serio problema para ellos, ya 
que, aun asumiendo su presencia, reduce notablemente la rentabilidad de sus negocios. La Fundación 
General de la Universidad de Salamanca ha sido la conexión entre las empresas chacineras y nuestro 
grupo de investigación. La financiación que se ha conseguido ha sido a través del Centro para el 
Desarrollo Tecnológico Industrial (CDTI), dentro de su programa de transferencia de conocimiento 
universidad-empresa. Dicha financiación se ha solicitado a través de un proyecto artículo 83. Estos 
proyectos están dirigidos específicamente a “grupos de investigación que pertenecen a universidades 
españolas con la posibilidad de celebrar contratos, con fundaciones o estructuras organizativas similares 
a las universidades, dedicados a la canalización de las iniciativas investigadoras”. Disponer de técnicas 
adecuadas de diagnóstico es un paso previo necesario para poder realizar estudios epidemiológicos y 
proceder a un control eficaz de las enfermedades. En el caso de la ascariosis, el diagnóstico se basa 
principalmente en la detección de huevos en las heces de los hospedadores afectados, cuando ya la 
parasitosis está establecida y se produce la diseminación. El desarrollo de métodos más sensibles y 
novedosos, o que al menos detecten infecciones tempranas, es limitado o inexistente. Ésta es una de 
nuestras apuestas y de muchas empresas chacineras.
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JI5 - Investigación en Amebas de Vida Libre: desde la organización 
unicelular al “tejido productivo”
Jacob Lorenzo-Morales, María Reyes-Batlle, Atteneri López-Arencibia, Ines Sifaoui, Olfa 
Chiboub, Carolina Wagner, Aitor Rizo Liendo, Ana B. García Méndez, Carlos J. Bethencourt-
Estrella, Basilio Valladares, Enrique Martínez-Carretero, José E. Piñero

E-mail: jmlorenz@ull.edu.es

1Instituto Universitario de enfermedades tropicales y salud Pública de Canarias, Universidad de La Laguna.

El grupo de amebas de vida libre engloba a una serie de patógenos emergentes cuyas patologías son cada 
vez más frecuentes a nivel mundial. Entre las mismas destacan encefalitis letales y queratitis en usuarios 
de lentes de contacto que pueden desencadenar en ceguera. Al ser patógenos prácticamente olvidados, 
los métodos de diagnóstico y la búsqueda de nuevas terapias sigue, aún en desarrollo. A este problema 
se añade que solo existen muy pocos grupos de investigación que trabajan con estos organismos a nivel 
mundial. 

Entonces surge la pregunta: ¿Por qué estudiar estos patógenos en un pequeño centro de investigación en 
Canarias? ¿qué conseguirá este equipo? 

Durante este trabajo se presentarán los resultados obtenidos principalmente en el campo de nuevas 
terapias, el desarrollo del equipo de trabajo y los logros a nivel nacional e internacional. Así como una 
guía de supervivencia en un campo minoritario para lograr seguir con éxito en el mismo, y el grupo de 
trabajo actual embarcado en esta misión.
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2017 EVPC MEETING · Scientific Session
Resident Forum

This round table has designed to bring together leading scientists in both human and veterinary medicine 
to discuss the same zoonotic diseases in a wide spectrum of animal species and human beings. The 
intention is to stimulate a fruitful debate between human and veterinary colleagues from the EVPC and 
SOCEPA forum towards a One Health approach. We will significantly broad our perspective focusing on 
three key parasites: Leishmania, Echinococcus and Trichinella species.
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SPEAKER: Dr. Joke van der Giessen DVM PHD DIP EVPC

She studied and worked after graduation at faculty of Veterinary Medicine at Utrecht University. She did a post 
doc at University of California in Davis and since 1995 she is working at the National Institute of Public Health 
and the Environment (RIVM) in the Netherlands heading the National Reference Laboratory for food borne and 
zoonotic parasites. Main parasites of interest are Trichinella, Echinococcus, Toxoplasma and emerging zoono-
ses. Her research focus on surveillance in animal reservoirs, molecular epidemiology and risk assessment. She 
is president of the International Commission of Trichinellosis (ICT) since 2015.

SPEAKER: Dr. Rogelio López Vélez MD

Head of the National Referral Centre for Tropical Diseases. Infectious Diseases Department. Ramón y Cajal 
University Hospital, IRICYS, Madrid, Spain. Associated Professor of Medicine, Alcala University, Madrid. PhD in 
Medicine. Specialist in Internal Medicine. fellowship in Clinical Microbiology and Infectious Diseases (McGill 
Univ, Montreal, Canadá). Diploma in Tropical Medicine and Hygiene (DTM&H, Liverpool, UK). Member of the WHo 
expert panel committee in Travel Medicine Member of the WHo expert panel committee in Parasitic Diseases. 
About 250 manuscripts published in peer reviewed journals.

Chairman: Dr. Domenico Otranto DVM PhD Dip EVPC

full Professor of Animal Parasitic Diseases at the Department of Veterinary Medicine (University of Bari) where 
he is currently Head (2015-2018). He is President of the European Veterinary Parasitology College and executive 
board member of the World Association for the Advancement of Veterinary Parasitology (2015-2025). He is re-
cipient of the Young Scientist award from the World Association for the Advancement of Veterinary Parasitology 
(2007) and the International award of the Accademia dei Lincei (2006). His research output includes authorship 
of more than 430 peer-reviewed articles in international scientific journals and of numerous book chapters. His 
research focuses on the study of arthropods and arthropod borne diseases. He currently works on different as-
pects of canine and feline vector borne diseases of zoonotic concern with both a basic and an applied approach. 

He is Editor in Chief of Medical and Veterinary Entomology (2008-), Advisor Editor of Parasites and Vectors and editorial board member 
of four scientific international journals in the field of the Parasitology. He is organizer of the Parasitology Summer Courses (ParSCo) held 
under the aegis of the European Veterinary Parasitology College

CO-Chair & sPEAKER: Dr. Guadalupe Miró DVM PhD Dip EVPC

Associate Professor in Parasitology and Parasitic Diseases at the Animal Health Department (Universidad Com-
plutense of Madrid). Diplomate of the European Veterinary Parasitology College (EVPC). Director of the diagnosis 
laboratory of pet parasites (PPL) at the UCM. Chief of the Consultant of Infectious diseases at the Veterinary 
teaching Hospital of the Madrid Veterinary College with special focus on infectious diseases of small animals. 
Member of the Spanish Society of Parasitology (SoCEPA) and of the World Association for the Advancement of 
Veterinary Parasitology (WAAVP) and founding member of ESCCAP (Spain representative) and LeishVet group 
(President). 

Her areas of research specialisation are shelter medicine involving the epidemiology and control of zoonotic diseases, mainly canine and 
feline vector borne diseases, intestinal parasitoses and soil contamination in urban and rural areas.

SPEAKER: Dr. Peter Deplazes DVM PhD Dip EVPC

full Professor and Director of the Institute of Parasitology of the Vetsuisse- and Medical faculty, University of 
Zurich (Switzerland). He graduated from the University of Zurich in 1984 where he also performed his doctoral 
thesis. from 1988 to 1990 he was assistant and 1992 he became head of the laboratory for Zoonoses at the 
Institute of Parasitology, University of Zurich. In 1991, he was a guest scientist at the Institute for Molecular 
Genetics and Animal Disease, School of Veterinary Studies, Murdoch (Western Australia). His main research fo-
cuses on the biology, epidemiology, diagnosis and control of zoonotic parasites, such as Cryptosporidium, Tae-
nia, Echinococcus, and Toxocara, and on opportunistic parasites in immune-deficient patients. He is a founding 
member of the European Veterinary Parasitology College (EVPC) and of ESCCAP and he is member of several 

professional organizations as well as several advisory boards of a number of foundations aiming to improve veterinary parasitology. He is 
co-author of more than 200 peer-reviewed papers and was invited speaker at many conferences and symposiums.
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Chair: Dr. Edwin Claerebout DVM PhD DipEVPC

Graduated from Ghent University in 1990. After a short stay in a mixed practice in the UK, he started working at 
the Laboratory of Parasitology, faculty of Veterinary Medicine, Ghent University, where he obtained his PhD in 
veterinary sciences in 1998. He became lecturer at Ghent University in 2001 and full professor in 2010. Since 
2003 he is a Diplomate of the European Veterinary Parasitology College (EVPC) and since 2009 he served as the 
EVPC treasurer (2009-2015) and vice-president (2015-2018). He lectures on various topics in veterinary parasi-
tology, but his main area of expertise is gastrointestinal parasites of domestic animals. Since 2008 he’s a board 
member of the Benelux branch of the European Scientific Counsel Companion Animal Parasites (ESCCAP).

SPEAKER: Dr. Ana Montoya Matute DVM PhD EVPC Resident

Degree in Veterinary Medicine (Universidad Complutense de Madrid) in July 2001. Doctor of Veterinary Medicine 
by the Universidad Complutense de Madrid in february 2007, obtaining the qualification of distinction “cum 
laude” in the doctoral thesis entitled “The infection by Toxoplasma gondii in the cat: epidemiology, diagnosis 
and characterization of isolated autochthonous.” Currently, Research Associate associated with a research 
project in the Department of Animal Health, Veterinary faculty (UCM), with experience in epidemiological stud-
ies, diagnosis and characterization of zoonotic parasites (Leishmania infantum, Toxoplasma gondii, Giardia sp., 
...). Currently, Professor Associate at the Veterinary faculty (Universidad Alfonso X “El Sabio”) in teaching of the 
subjects of Parasitology and Parasitic Diseases of Veterinary Medicine degree. Participation in research projects 

and contracts. Publications in indexed journals. Participation in national and international congresses. Member of research team UCM 
EPICoNTRoL-Carnívoros and member of ESCCAP - Spain (European Scientific Counsel Companion Animal Parasites).

EVPC Resident’s Forum · 12:30.13:30

Organized by Resident Committee; Edwin Claerebout , Giulio Grandi, Simone Manzzocchi.

ABSTRACT: “Linguatulosis: clinical case in a young dog”
Co-authors: Meana A, Rupérez C, Rodríguez-Franco F, Sainz A, Miró G.

Linguatulosis is a parasite disease caused by Linguatula serrata. Despite scarce information about this 
disease it seems it may be more frequent in animals from rural areas living with livestock. 
A male, 10-month-old Spanish Mastiff dog living on a sheep farm in Leon province (NW, Spain) pre-
sented at our Veterinary Hospital with respiratory disease characterized by coughing and sneezing which 
had started two weeks earlier. In addition, the owner told us she had seen a large worm after the dog had 
sneezed. 
The differential diagnosis included any infectious diseases caused by bacteria, viruses, fungi or parasites; 
we also examined the possibility of a foreign body, neoplasia, or even dental abscess.
The diagnostic procedure was as follows: (i) coprological exam (Teleman modified method and Baer-
mann-Wetzel method); (ii) nasal exudate cytology; (iii) thoracic and nasal X-ray and (iv) anterior and 
posterior rhinoscopy. Eggs similar to pentastomids were observed in the nasal exudate and faecal exam-
ination. The rhinoscopy exam revealed 14 adult worms that were removed with tweezers. Worms were 
morphologically identified as Linguatula serrata: 2 males and 12 females. 
Treatment consisted of removing the worms, and subcutaneous injection of doramectin (300 ?g/kg two 
biweekly doses) and oral amoxicilin-clavulanic acid to avoid bacterial infection during the rhinoscopy. 
In subsequent visits, coprological and nasal exudate exams were negative and the dog showed good clin-
ical improvement. 
In conclusion, farm dogs or even pets may come infected by contact with viscera of ruminants infected 
by this unusual pentastomid.
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SPEAKER: Dr. VICTOR DYACHENKO:  DVM PhD EVPC Resident

He completed his studies in  veterinary medicine in Kharkiv, Ukraine with a doctoral thesis done under super-
vision of Prof. Zahner in Giessen, with a research focused on the molecular characterization of Calmodulin do-
main protein kinase (CDPK) of Eimeria bovis. Since that time apicomplexan parasites accompanied his research 
as a scientific assistant in Leipzig from 2006 until 2009. After an excursion into the bacteriology from 2009 to 
2013 (Institute for Infectious Diseases and Zoonoses, LMU Munich) he returned to the parasitology and worked 
since 2014 in a private diagnostic laboratory Tierärztliches Labor freiburg GmbH, Part of AniCura with a focus 
on diagnostics of gastro-intestinal and respiratory tract infections as well as vector-borne diseases. He is a resi-
dent of EVPC since December 2015 under the supervision of PD Dr. Dieter Barutzki and Prof.  Arwid Daugschies.

ABSTRACT Occurrence of Cryptosporidium spp. In dogs and cats in Germany
Co-authors: M. Globokar-Vrhovec, D. Barutzki, A. Daugschies, N. Pantchev

Gastrointestinal disorders are a common complaint among dogs and cats presented to veterinarian. Fur-
thermore, gastrointestinal infections of pet animals by bacterial or parasitic zoonotic agents such as 
Salmonella spp., Yersinia spp., Campylobacter spp., Toxoplasma gondii in cats, Giardia and Cryptospo-
ridium represent a potential health threat for owners. Information about occurrence of Cryptosporidium 
spp. in dogs and cats in Germany are sparse. This study aimed the evaluation of Cryptosporidium spp. 
occurrence in dogs and cats from Germany, which were presented to veterinarian mainly due to gastro-
intestinal complaints as well as to analyze the Cryptosporidium species by molecular-genetic methods. 
In total, 108,866 canine and 49,166 feline faecal samples were examined by means of coproantigen ELISA 
(ProSpectTM, Cryptosporidium Microplate ELISA) within a 7 years period including the year 2007 and 
from 2011 until 2016. Thirty-four coproantigen positive samples from dogs and cats were stored frozen 
at -20 °C for later DNA extraction. After DNA extraction the samples were subjected to amplification of 
18S rRNA gene by PCR and subsequent restriction fragment length polymorphism (RFLP) or sequenc-
ing to determine the Cryptosporidium species. 
In total, 4,752 canine samples (4.36 %) and 1,928 feline samples (3.92 %) were tested positive for Cryp-
tosporidium coproantigen. The range of annual occurrence was 2.62 %-6.59 % and 2.43 %-5.63 % for 
canine and feline samples, respectively. Ten out of nineteen coproantigen positive canine samples were 
characterized as C. canis by PCR-RFLP, the results were confirmed by sequencing of a fragment of 18S 
rRNA gene in one case. Thirteen out of fifteen feline coproantigen positive samples could be typed by 
means of PCR-RFLP representing 11 C. felis, 1 C. muris and 1 C. parvum. Infection by C. parvum was 
additionally confirmed by sequencing of a fragment of 18S rRNA gene. This data suggest that most Cryp-
tosporidium-infected dogs and cats shed C. canis or C. felis oocysts, which are potentially transmissible 
to pet owners.
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SPEAKER: Dr. Adnan Hodžić DVM PhD EVPC Resident

Adnan Hodžić is a doctor of veterinary medicine (DVM) with a Master of Science degree (MSc) received from the 
faculty of Veterinary Medicine, University of Sarajevo, Bosnia and Herzegovina. from 2006 to 2014 he worked 
as teaching assistant at the faculty. Currently, he is a third-year PhD student at the Institute of Parasitology, 
University of Veterinary Medicine Vienna, Austria and a resident of EVPC (2014 – present) under the supervi-
sion of Prof. Anja Joachim and Prof. Domenico otranto. His main research focuses on arthropod vectors and 
vector-borne pathogens.

ABSTRACT: Morphological and molecular characterization of a new species of Hepatozoon 
(Adeleorina: Hepatozoidae) in felids
Co-authors: Adnan Hodžić (EVPC resident), Amer Alić, Senad Prašović, Domenico Otranto, Gad 
Baneth, Georg Duscher

Species of the genus Hepatozoon are apicomplexan parasites transmitted by arthropod vectors. In this 
study we describe a new species of Hepatozoon infecting domestic and wild cats in Europe, herein des-
ignated as Hepatozoon silvestris sp. nov. Several developing forms of this newly described agent were 
observed in multiple cross-sections of different organs including heart, lungs and spleen. Morphological 
observation showed the substantial differences in appearance, shape and size of the forms compared to 
those of most closely related species, Hepatozoon felis. Phylogenetic analyses revealed that H. silvestris 
sp. nov. sequences form a highly supported clade distant from other Hepatozoon spp. Identification of 
arthropod vector(s) and experimental transmission studies are required for elucidating the full life cycle 
of this parasite and the possible alternative routes of transmission (e.g. transplacental transmission or 
transmission by carnivorism).
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SPEAKER: Dr. Lénaïg Halos DVM PhD EVPC Resident

She is graduated from the Veterinary School of Alfort (Paris, france). She further specialised in arthropods and 
arthropods-borne diseases including Tsetse fly control in Burkina faso (DVM & Master of sciences, 2002), tick-
borne bacteria detection in Europe (PhD, 2005) and Chickungunya virus transmission in Indian ocean Islands 
(Post-doctoral fellowship 2006). from 2007 to 2010, she was tenured senior lecturer in the Parasitology De-
partment of the Veterinary School of Alfort as well as head scientist of the team “Toxoplasma & Public Health” 
of the National Reference Centre food-borne Parasites (french Agency for food Safety), before joining Merial 
(Boehringer-Ingelheim), where her work is still dedicated to Parasitology as Director for the Global Veterinary 
Technical Services -Parasitology & Pet Parasiticides. Her research work focus on epidemiology of parasites 

and vector-borne diseases of dogs and cats in different regions of the world and efficacy of parasiticides. She co-authored more than 
50 articles in peer-reviewed journals and is a member of the french Society of Parasitology (SfP), the World Advancement for Veterinary 
Parasitology (WAAVP) and currently resident of the European Veterinary Parasitology College (EVPC).

ABSTRACT: “Efficacy of afoxolaner (NexGard® and NexGard Spectra®) for the treatment 
and control of generalised demodicosis due to Demodex canis in dogs under field 
conditions”.
Co-authors: Wilfried Lebon, Jacques Guillot, Patrick Bourdeau,  Didier Pin, Jaroslaw Popiel, 
Dorota Pomorska Handwerker, Massimo Beccati, Céline Darmont, Odile Croza, Vincent Bruet 
Thomas Brement, Marion Mosca, Agnieszka Cekiera, Eric Tielemans, Frederic Beugnet, Pascal 
Dumont, Steffen Rehbein, Diane Larsen.

A multi-centric study was conducted in France, Italy and Poland to evaluate the efficacy of monthly 
administered afoxolaner in its chewable tablet formulations (NexGard Spectra® and NexGard®) for the 
treatment of canine generalized demodicosis under field conditions. In total, 50 dogs confirmed positive 
for Demodex mites by pre-treatment deep skin scrapings, and presenting clinical signs of generalized 
demodicosis were included. Dogs were allocated to one of the two treatment groups, NexGard Spectra® 
(≥2.5mg/kg afoxolaner + ≥0.5 mg/kg milbemycin oxime) or NexGard® (≥2.5mg afoxolaner/kg). Of the 
50 dogs enrolled, 48 completed the study and received three treatments at monthly interval; 19 dogs were 
treated with NexGard Spectra® and 29 dogs received NexGard®. Deep skin scrapings and clinical exam-
inations were performed monthly in order to evaluate the reduction in mite counts and the resolution 
of clinical signs. On Day 84, the percentage reduction of mite counts in dogs treated with both NexGard 
Spectra® and NexGard® was ≥90%. A significant clinical improvement was also observed. This field study 
illustrates that monthly administration of oral afoxolaner in NexGard® or NexGard Spectra® may have 
interesting potential in of the control of canine generalized demodicosis.
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SPEAKER: Dr. Vitor Collella DVM PhD EVPC Resident

University of Bari, Italy. Last year PhD student in “Animal health and Zoonoses”, University of Bari (Italy) 

July 2014 – present: Resident EVPC (European Veterinary Parasitology College) 

2008 – 2013: Degree in Veterinary Medicine, University of Bari Awards 

2016: ABCD & Merial Young Scientist Award (AMYSA 2016)

2015: Louisiana State University-World Association for the Advancement of Veterinary Parasitology (LSU-
WAAVP) 

Author and co-author of >20 publications in international journals.

ABSTRACT: “A multicenter study of dogs and cats parasites in East and Southeast Asia”
Co-authors: Fang Fang, Yin Zhijuan, Jiangwei Wang, Xin Liu, Junyan Dong, Wisnu 
Nurcahyo, Upik Kesumawati, Malaika Watanabe, Puteri Azaziah Megat Abd Rani, Virginia 
Venturina, Meriam Cautiver, Lennie Lee, Kenneth Tong, Sung Shik Shin, Yi-Lun Tsai, Piyanan 
Taweethavonsawat, Saruda Tiwananthagorn, Le Quang Thong, Bui Khanh Linh, Frederic 
Beugnet, Domenico Otranto, Lénaïg Halos.

Asia is the largest and most populated continent in the world, with most of the countries currently go-
ing toward a fast socioeconomic development. As a consequence of the increase in living standards, the 
number of dogs and cats kept as companion animals has dramatically surged in the big cities of East 
(EA) and Southeast Asia (SEA). For instance, only in China, the population of dogs and cats is estimated 
to be around 300 million. Meantime, in the remaining vast territories of EA and SEA, the population of 
free-roaming cats and dogs is still much larger than privately owned animals, and three quarters of the 
dogs from the tropics are classified as stray or community dogs. Despite this increase in animal own-
ership, knowledge of major parasites affecting the health of dogs and cats is extremely scant. Moreover 
dogs and cats living in this area have been identified as reservoir hosts of several pathogens of public 
health concern. Hence, the risk of acquiring parasitic zoonosis from client-owned and stray dogs and 
cats represents an ongoing, neglected, threat. 
Therefore, a large-scale collaborative study was set up in 9 countries of EA (China, South Korea and 
Taiwan) and SEA (Indonesia, Malaysia, Philippines, Singapore, Thailand and Vietnam) aiming to assess 
the occurrence of canine and feline ecto- and endoparasites as well as the feasibility of parasites control 
programmes under field conditions.
From June 2017 to May 2018, 5 to 10 client owned dogs and cats will be enrolled monthly in several 
veterinary clinics and/or veterinary faculties from the above-mentioned countries (total number 2880 
animals). Blood samples will be collected for the detection of vector-borne pathogens or antibodies of 
Dirofilaria immitis, Ehrlichia spp., Borrelia burgdorferi, Anaplasma spp. (SNAP 4Dx Plus) and Leishma-
nia infantum (SNAP Leishmania test) in dogs and Dirofilaria immitis in cats (SNAP Feline Heartworm 
Test). Additionally, blood aliquots will be stored in Whatman® FTA® cards for further molecular anal-
ysis (e.g. Babesia spp.). The occurrence of endoparasites will be assessed via a qualitative coprological 
test, including macroscopic and microscopic stool examination by flotation test, a sedimentation and a 
Baermann-Wetzel technique. Animals will be checked for the presence of ectoparasites (ticks, fleas, lice 
and mites) and both eyes inspected to detect live adult Thelazia callipaeda eyeworms. Specimen will be 
collected for further molecular analyses. Finally, enrolled dogs and cats will be treated at the time of sam-
ple collection with an ecto- endo-parasiticide and positive animal will be followed up after one month 
interval to evaluate the efficacy of the treatments. 
This multicenter study will represent a cornerstone in the knowledge of the prevalence of parasites af-
fecting the health of dogs, cats and humans in EA and SEA, ultimately leading to the implementation of 
effective disease control strategies.
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P1 - 80 AÑOS DE CAMPAÑA ANTIMALÁRICA EN VENEZUELA:  
AUGE Y OCASO
Óscar Noya González

instituto de Medicina tropical, Facultad de Medicina, Universidad central de venezuela y centro para estudios sobre 
Malaria. instituto de altos estudios “dr. arnoldo Gabaldón”, MPPs. caracas, venezuela

Venezuela recibió el reconocimiento de la Organización Mundial de la Salud (OMS) en 1961, por ser 
el primer país en haber eliminado la malaria, fruto de un bien planificado y ejecutado programa de 
control de la malaria (PCM), mantenido a lo largo de 25 años. Este reconocimiento puso en relieve 
el liderazgo del Dr. Arnoldo Gabaldón, quien estructuró en 1936 un eficiente PCMdesdela Dirección 
Especial de Malariología.Los éxitos del PCM se debieron al exigente programa de capacitación iniciado 
por Gabaldón, quien en paralelocreó los Cursos Internacionales de Malaria que se iniciaron en 1944, 
para formar personal profesional, técnico y obrero a nivel nacional y extranjero.Previo al uso del DDT 
y utilizando medidas de ingeniería sanitaria y de compuestos adulticidas y larvicidas asociados a la 
repartición masiva de medicamentos bajaron las tasas de mortalidad de 143,1 X 100.000 habitantes en 
1936 a 62,5 X 100,000 en 1945, fecha en la que se inicia la aplicación del DDT en Venezuela.Con este 
insecticida, hubo una disminución abrupta de la morbilidad y de la mortalidad, ya que en la década de 
los cincuenta era menor a 2 muertes por 100.000 habitantes y a partir de los 70 hasta nuestros días se 
mantiene por debajo de 0,2 muertes por 100.000 habitantes. Al final de la década de los cincuenta se 
alcanzaron las cifras más bajas de prevalencia de la malaria, restringida a comunidades amerindias de 
frontera.En los setenta, ocurren brotes ocasionales en el sur y oriente de Venezuela, por el auge de la 
actividad minera aurífera. Desde los años ochenta, hay un ascenso sostenido de la prevalencia malárica 
que se ha agravado en los últimos cinco años, alcanzando el año 2016 una tasa de 783,8 casos por 100.000 
habitantes.La Fórmula Parasitaria actual es: 74,6 %  P. vivax; 19,3 % a P. falciparum; 6,04 % infecciones 
mixtas Pv + Pf  y 0,01%  P. malariae.La reemergencia se debe alcrecimiento de la minería artesanal ilegal 
acentuada por la expropiación de empresasmineras, a la crisis económica que estimula la migración a esas 
áreas, conjuntamente con delincuencia asociada al narcotráfico, prostitución, escasez de antimaláricos, 
incremento de portadores asintomáticos y limitaciones operativas del PCM.Luego de 80 años del inicio 
del PCM en la que la tasa de morbilidad era de 550 casos por 100.000 habitantes actualmente es de 783,8, 
evidenciando el ocaso del otrora ejemplo a nivel mundial.
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P2 - Terapia endovascular para filariosis (candidatos y procedimiento)
Alexis J. Santana González

E-mail: cardiologia@albeaveterinarios.com

servicio cardiología. albea veterinarios. Las Palmas de Gran canaria

Las formas adultas de Dirofilaria immitis se alojan principalmente en el riego arterial pulmonar 
generando, a medida que existe una mayor carga parasitaria, un colapso del sistema circulatorio derecho, 
produciendo daños en la íntima de las arterias pulmonares, responsable de hipertensión pulmonar, así 
como afectaciones del parénquima pulmonar (neumonitis alérgica), tromboembolismo pulmonar e 
incluso, en fases avanzadas, insuficiencia cardiaca congestiva.

Actualmente existe la posibilidad de llevar a cabo el tratamiento quirúrgico de la dirofilariosis mediante 
técnicas endovasculares o mixtas en pequeños animales, tanto en pacientes con Síndrome de vena cava 
(SVC) como en pacientes con alta carga parasitaria en arteria pulmonar. En estos últimos la extracción 
endovascular de filarias intactas proporciona un beneficio inmediato al paciente, comparado con la 
muerte natural de las formas parasitarias o tras el empleo de tratamiento adulticida. 

Siguiendo criterios de examen físico y pruebas como la ecocardiografía se pueden seleccionar los 
pacientes con mayor riesgo de complicaciones con la terapia adulticida. Criterios ecocardiográficos 
como la distensión de la arteria pulmonar derecha, insuficiencia pulmonar o regurgitación de tricúspide 
se integran para valorar la idoneidad o no del paciente a extracción o terapia médica. 

La terapia quirúrgica consistente en la extracción de parásitos de las cavidades cardiacas es más sencilla 
en la extracción a nivel del atrio derecho. Para lograr con éxito la extracción de la arteria pulmonar se 
debe realizar el procedimiento de forma endovascular, con material de terapia endovascular. Esta es la 
forma más idónea de llegar y repetir el proceso de extracción a nivel del sistema arterial pulmonar sin 
grandes lesiones en cavidades derecha y/o vasos sanguíneos. 

Se han descrito como principales complicaciones durante la extracción de filarias la aparición de 
hemorragia, tromboembolismo, así como el desarrollo de arritmias e incluso colapso circulatorio 
agudo por rotura de los ejemplares durante su extracción, todos ellos se minimizan gracias al abordaje 
percutaneo completo y manejo con instrumental endovascular adecuado.

mailto:cardiologia@albeaveterinarios.com
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P3 - Dirofilariosis en gatos es confundida con asma felino
José Alberto Montoya-Alonso, Soraya Falcón-Cordón, Yaiza Falcón-Cordón, Elena Carretón

E-mail: alberto.montoya@ulpgc.es

Medicina veterinaria e investigación terapéutica, instituto Universitario de investigaciones Biomédicas y sanitarias (iUiBs), 
Universidad de Las Palmas de Gran canaria

La dirofilariosis felina es una enfermedad parasitaria diagnosticada cada vez con más frecuencia, debido 
al mayor conocimiento de esta enfermedad y al desarrollo de mejores métodos diagnósticos. En los 
gatos, un pequeño número de filarias es suficiente para producir una patología severa. 

Las larvas juveniles o pre-adultos llegan a las arterias pulmonares entre los 3-4 meses post-infestación. En 
el gato, los parásitos juveniles mueren en su mayoría a los pocos días de llegar a las arterias pulmonares. 
La llegada y muerte de los parásitos produce una respuesta inflamatoria aguda en las arterias pulmonares, 
el parénquima pulmonar, y en las vías aéreas, produciéndose una sintomatología respiratoria similar 
a un episodio de bronquitis alérgica o asma felino, conocido SDRA (enfermedad causada por formas 
inmaduras). En zonas endémicas muchos gatos infestados son diagnosticados y tratados erróneamente 
de asma. Asimismo, la muerte súbita puede ser el único síntoma que muestre un gato infestado en 
esta fase. Muchos gatos toleran la infestación únicamente mostrando signos clínicos transitorios o sin 
mostrarlos.

La presencia de formas adultas en las arterias pulmonares produce una endoarteritis vellosa, fibrosis 
de la íntima vascular e hipertrofia de la pared vascular de las arterias pulmonares lobales y periféricas, 
similares a las lesiones producidas en los perros. Además se produce una fuerte respuesta inmunológica 
contra Wolbachia en gatos con dirofilariosis. Los signos de enfermedad respiratoria crónica (disnea, 
taquipnea, tos intermitente) son los más frecuentes. Algunos gatos pueden mostrar anorexia y pérdida 
de peso. Entre los signos, caben destacar los gastrointestinales, el vómito persistente no relacionado con 
las comidas se presenta con frecuencia y, en muchas ocasiones, es el único signo clínico que presenta el 
gato. También es poco frecuente la presencia de insuficiencia cardiaca congestiva derecha o el síndrome 
de la vena cava. A veces, como en los casos anteriores, la muerte súbita puede ser el único síntoma que 
muestre un gato infestado.
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P4 - Dudas más frecuentes durante el tratamiento y prevención de la 
dirofilariosis canina
Elena Carretón, Soraya Falcón-Cordón, Yaiza Falcón-Cordón, José Alberto Montoya-Alonso

E-mail: elena.carreton@ulpgc.es

Medicina veterinaria e investigación terapéutica, instituto Universitario de investigaciones Biomédicas y sanitarias (iUiBs), 
Universidad de Las Palmas de Gran canaria

En el mercado hay disponibles kits comerciales de test de detección de antígenos de Dirofilaria immitis 
por técnicas de ELISA o inmunocromatografía, mediante los que se detecta antígenos de filarias adultas, 
de elevadas sensibilidad y especificidad, por lo que la posibilidad de falsos negativos y falsos positivos, 
respectivamente, se ve muy reducida. La sensibilidad del test se puede ver afectada por la inmadurez del 
parásito, el tamaño del perro, por la administración de lactonas macrocíclicas en perros con dirofilariosis. 
La especificidad del test de antígenos se puede ser afectada principalmente por errores técnicos, retrasar 
la lectura del test, o reacciones cruzadas con otros parásitos. La detección de microfilarias en sangre se 
considera un método complementario ya que 30% de los perros infectados son amicrofilarémicos. Por 
otro lado, existen al menos cuatro especies de filarias cuyas microfilarias podemos encontrar en sangre 
periférica. Existen varias posibles causas frente un perro con microfilaremia y test de antígenos negativo; 
principalmente son: test falsos negativos, que las microfilarias pertenezcan a otro género, muerte de los 
parásitos adultos o contagio mediante transfusión y vía transplacentaria.

El fármaco adulticida, la melarsomina diclorhidrato, no puede eliminar filarias menores de 4 meses; 
por lo tanto, éstas deben de ser eliminadas primero administrando lactonas macrocíclicas durante 2 
meses junto con doxiciclina para eliminar la bacteria Wolbachia. El denominado “tratamiento diferido” 
es el tratamiento adulticida recomendado, al ser más seguro y eficaz, ya que elimina los parásitos de 
forma progresiva. Además elimina un 98% de las filarias adultas, frente al 90% eliminadas mediante el 
tratamiento clásico. Por otro lado, la ivermectina en su dosis profiláctica mensual de manera continuada 
provoca una muerte muy lenta y prolongada de las filarias. Esta actividad parcialmente adulticida se ha 
visto potenciada al añadir doxiciclina al tratamiento, al observarse seronegatividades más tempranas 
en estos pacientes. En esta ponencia, se expondrán los pros y contras de cada protocolo terapéutico así 
como las dudas que surgen de manera más frecuentes a los clínicos de pequeños animales durante el 
diagnóstico y tratamiento de la dirofilariosis canina.
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P5 - Epidemiología de la dirofilariosis humana
Fernando Simón1, Rodrigo Morchón1, Javier González-Miguel2, Alicia Diosdado1, Paula Josefina 
Gómez1

E-mail: fersimon@usal.es

1Laboratorio de Parasitología, Facultad de Farmacia, Universidad de salamanca, av. del campo charro s/n, 37007 
salamanca, españa.  
2iRnasa-csic, c/ cordel de Merinas, 40, 37008 salamanca, españa.

La dirofilariosis causada por especies del género Dirofilaria, principalmente D. immitis y D. repens es 
una helmintozoonosis de transmisión vectorial con una distribución cosmopolita. Los hospedadores 
definitivos de Dirofilaria spp. son cánidos y félidos domésticos y silvestres. Desde el punto de vista de 
la transmisión el perro es la principal fuente de infección para el hombre, no existiendo actualmente 
información suficiente que nos permita valorar con precision la significación zoonósica de los reservorios 
silvestres. Los vectores son mosquitos culícidos de los géneros Culex, Aedes, Anopheles, Culiseta... 
Puesto que los mosquitos son organismos ectotermos, tanto su presencia como el desarrollo de las larvas 
infectantes de Dirofilaria, que tiene lugar en ellos, dependen de existencia de condiciones ambientales 
adecuadas, principalmente la temperatura y la humedad. Cuando un mosquito infectado pica a una 
persona, las L3 inoculadas pueden ser destruidas por la respuesta inmune o continuar su desarrollo 
hasta preadultos/adultos, que causan nódulos pulmonares o subcutáneos. Así mismo, pueden alojarse 
en la región ocular donde también causan nódulos o permanecen sin encapsular. En cualquier caso, 
el contacto de los humanos con Dirofilaria spp. desencadena una respuesta de diferentes isotipos de 
anticuerpos, que se convierten en una herramienta muy valiosa para evaluar el riesgo de infección en las 
poblaciones residentes en áreas de dirofilariosis canina. Los estudios seroepidemiológicos realizados en 
distintas áreas endémicas revelan que dichos contactos son frecuentes, lo que sugiere un elevado riesgo de 
infección para la población humana residente. La otra cara de la dirofilariosis humana es la incidencia de 
casos clínicos. Actualmente se contabilizan aproximadamente 5.382 casos, de los que la inmensa mayoría 
(4856) son de dirofilariosis subcutánea/ocular, por solo 525 de dirofilariosis pulmonar. En el Viejo Mundo 
predomina la dirofilariosis subcutánea/ocular, mientras que en América, Australia y Japón es mucho más 
frecuente la dirofilariosis pulmonar. En Europa, donde se ha producido una gran expansión geográfica 
y un aumento de la incidencia (principalmente en Ucrania, Rusia, Italia y Bielorusia), la dirofilariosis 
humana se considera actualmente una enfermedad emergente. Dicha expansión es consecuencia directa 
de la expansión de la dirofilariosis canina, que se debe a factores climáticos y antropogénicos. Además, la 
existencia de especialistas interesados en el problema y el modo de hacer pública la información sobre los 
casos han sido también determinantes en este cambio. Finalmente, la atribución automática del origen 
de los nódulos pulmonares a D. immitis y de los subcutáneos/oculares a D. repens debe ser revisada a la 
vista de la información proporcionada por el gran número de casos clínicos recientemente publicados.
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P6 - Mecanismos patogénicos de la dirofilariosis cardiopulmonar: 
Dirofilaria immitis y Wolbachia
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Los mecanismos patogénicos de la dirofilariosis cardiopulmonar son muy complejos y no se han 
estudiado en su totalidad. Hasta el momento, los daños se han atribuido a procesos mecánicos y 
obstructivos causados principalmente por los vermes adultos alojados en las arterias pulmonares u 
otras localizaciones, a los productos eliminados por las filarias, a la respuesta inmune e inflamatoria 
del hospedador, y a la presencia de las bacterias simbiontes Wolbachia, que además participa en las 
reacciones inmunes e inflamatorias contra el parásito a nivel sanguíneo. 

Por lo que se refiere a los mecanismos celulares y moleculares de la dirofilariosis cardiopulmonar, se 
ha demostrado que células endoteliales vasculares, en modelo in vitro, producen principalmente PGE2 
(mediador antiinflamatorio) tras la estimulación de antígeno excretor/secretor (E/S) procedente de 
vermes adultos vivos, hecho que podría facilitar la supervivencia del parásito y limitar temporalmente 
algunos daños en el hospedador. Sin embargo, cuando estas células son estimuladas por antígeno somático 
de Dirofilaria immitis y/o la molécula mayoritaria de la cubierta de Wolbachia producen principalmente 
TxB2 y LTB4 (mediadores proinflamatorios) y selectivamente la expresión de moléculas directamente 
relacionadas con los procesos de reclutamiento, adherencia y transmigración de las células inflamatorias. 
Además, moléculas procedentes del E/S y de la superficie de D. immitis activan el sistema fibrinolítico, 
lo que podría ser utilizado por el parásito para desplazar el balance fibrinolítico hacia la generación 
de plasmina, lo que implicaría un cambio del mecanismo de supervivencia del parásito con el fin de 
controlar la formación de coágulos en su hábitat intravascular inmediato. Al mismo tiempo, el exceso o 
la producción de plasmina a largo plazo produce la degradación de la matriz extracelular y el aumento 
de la migración y proliferación de las células endoteliales y musculares lisas. Todos estos resultados 
podrían contribuir a la comprensión de una parte muy compleja de la enfermedad en donde, un proceso 
relacionado con la supervivencia del parásito, puede contribuir al origen de mecanismos patogénicos de 
gran importancia como la endarteritis proliferativa.
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P7 - Parasites and Cancer
Antonio Muro

infectious and tropical diseases Group (e-intRo). iBsaL-cietUs (Biomedical Research institute of salamanca-Research 
centre for tropical diseases at the University of salamanca), Faculty of Pharmacy, University of salamanca, salamanca, spain

The global burden of cancer was estimated to be 14.1 million new cases and 8.2 million related deaths. 
Six types of cancers including lung, liver, stomach, colorectal, breast, and esophagus cancers are the most 
common causes of cancer death.

Four of these (liver, stomach, colorectal and esophagus cancers) are often associated with distinct 
infectious diseases. Multiple factors can significantly contribute to carcinogenesis. Association between 
cancer and infection is known not only as etiological agents, but also through their associations with 
chronic inflammation and immune response. 

Different question and answer will be the objectives of this meeting:

• What are the tumor-inducing parasites?

• What are the carcinogenic mechanisms developed by the parasites?

• Is it necessary the association between a parasite and another pathogen to trigger cancer?

• How to apply in clinical practice?

Financial support: IBSAL IBY15/00003
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P8 - Fasciola hepatica fatty acid binding protein suppress the expression 
of inflammatory cytokines whereas selectively induce apoptosis of 
dendritic cells
Speaker: Ana M. Espino, PhD1

Other Authors: Caleb Ruiz1 and Laura Cervi2

1University of Puerto Rico-school of Medicine, Laboratory of immunology and Molecular Parasitology 
2national University of cordova, argentina

Background: A large number of proteomic studies have identified members of the Fasciola hepatica 
12kDa fatty acid binding protein (FABP) family in the parasite excretory-secretory products (ES). FABPs 
play an essential role in parasite nutrition and have been recently categorized as antioxidant molecules. 
These proteins can potentially prevent oxidative damage to trematode cellular components by binding 
fatty acids and ions involved in oxidative stress. We have recently demonstrated that native FABP 
molecules possess powerful anti-inflammatory capacity in vivo and in vitro. Native forms of FABP (Fh12) 
activate human macrophages to an alternative pathway; suppress the microbial phagocytosis of murine 
macrophages and suppress the phosphorylation of various kinases downstream TLR4 that are common 
to multiple TLR-pathways. Dendritic cells (DCs) are key effectors in shaping the immune response and 
among the first cells encountered by the parasite during an infection. Although it is assumed that F. 
hepatica ES products specifically affects DCs to deviate immune responses, no information is available 
on the possible effect that FABP exert on these cells and their mode of action. 

Methodology / Principal Findings: We established cultivation system for exposing DCs from naïve mice 
to difference concentrations of Fh12 in the presence or absence of LPS-E. coli. Apoptosis was demonstrated 
by scoring several apoptotic markers using flow cytometry and MTT-method. It was observed that Fh12 
induce early apoptosis of mouse DCs and that this phenomenon was time-and concentration dependent. 
Concurrently, Fh12 suppress the production of IL12p70 (p<0.03), IL-6 (p<0.045) and TNFα (p<0.001) 
from DCs and reduce the expression of MCH-II and co-stimulatory molecules such as CD80. 

Conclusions: This is the first report on the induction of selective apoptosis of DCs by F. hepatica FABP. 
Fh12 is a strong inducer of tolerance in DCs, which is most probably important for generating an 
immunosuppressive environment at an infection phase in which the parasite is highly vulnerable to host 
attacks.
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P9 - Synthetic glycan- and peptide-based vaccines protect against heart 
inflammation and parasite burden in a nonhuman primate model of 
Chagas disease
Susana Portillo1, Nathaniel S Schocker2, Igor E. da Silva1, Carlos R. Brito1,3, Jane F. VandeBerg5, 
Otacilio C. Moreira4, Rosa A. Maldonado1, Katja Michael2, John L. VandeBerg5,6, and Igor C. 
Almeida1

departments of Biology1 and chemistry2, Border Biomedical Research center, University of texas at el Paso, el Paso, 
tX, Usa; 3departamento de Parasitologia, instituto de ciências Biológicas, Universidade Federal de Minas Gerais, Belo 
Horizonte, MG, Brasil; 4Laboratório de Biologia Molecular e doenças endêmicas, Fundação instituto oswaldo cruz 
(FiocRUZ), Rio de Janeiro, RJ, Brasil; 5texas Biomedical Research institute and 6University of texas Rio Grande valley, san 
antonio, tX, Usa

Background. Chagas disease (ChD) is a devastating neglected tropical illness caused by the protozoan 
Trypanosoma cruzi. The infective trypomastigote forms of T. cruzi has a cell surface covered by highly 
immunogenic glycoproteins, such as glycosylphosphatidylinositol (GPI)-anchored mucin glycoproteins 
(GPI-mucins) and mucin-associated surface proteins (MASPs), which are encoded by thousands of 
multigene families. GPI-Mucins contain the immunodominant glycotope, the trisaccharide Gal-α(1,3)
Gal-β(1,4)GlcNAc-alpha (Galα3LNα), which induces high levels of protective lytic anti-alpha-Gal 
antibodies that control the parasitemia in both acute and chronic phases of ChD. Recent studies from 
our group showed that synthetic Galα3LNα covalently linked to bovine serum albumin (Galα3LNα-
BSA, or KM24b) elicited long-lasting, high titers of protective anti-alpha-Gal Abs, which conferred full 
protection against consecutive lethal parasite challenges in alpha1,3-galactosyltransferase-knockout 
mice. Moreover, we have recently shown that a MASP-derived 20-mer peptide coupled to keyhole limpet 
hemocyanin (MASPpep-KLH) was able to induce significant protection against T. cruzi challenge in 
C3H/HeNsd mice. Here, we tested the effectiveness of these vaccines in the nonhuman primate (baboon) 
model of ChD. 

Methodology. Four groups of Papio hamadryas (4 animals each), were immunized subcutaneously with 
Galα3LNα covalently linked to serum human albumin (KM24h), MASPpep, KM24h+MASPpep, or PBS; 
all groups received liposomal-monophosphoryl lipid A (L-MPLA) as adjuvant. Animals were immunized 
four times at weeks 0, 6, 12 and 24, and challenged twice with metacyclic trypomastigotes (isolate HC123, 
TcI, isolated from baboons). Blood, serum, and heart samples were collected at the experimental endpoint 
(week 64) for analysis of specific antibody titers (by CL-ELISA), parasitemia (by qPCR), serum and heart 
cytokines (by Multiplex and qPCR), and heart histopathology and inflammation-related microRNAs (by 
qPCR). 

Results and Discussion. Our preliminary data demonstrated a very strong antigen-specific antibody 
response in immunized baboons with MASPpep or KM24h alone, or combined. Additionally, 
histopathology analysis showed a highly significant protection against heart inflammation in baboons 
vaccinated with each antigen alone, or combined. Analysis of inflammation-related microRNAs, parasite 
burden, and cytokines in heart tissues are underway and will be discussed. We anticipate that vaccination 
with KM24h and MASPpep, alone or combined, will result in a robust protection against chronic ChD, 
particularly heart inflammation and parasite burden, in a nonhuman primate model.
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P10 - Identification and functional characterization of Plasmodium vivax 
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BACKGROUND: The amount of vaccine candidates described so far for P. vivax has greatly lagged 
behind compared to P. falciparum, mainly because of the difficulty of continuously maintaining this 
parasite in vitro. During the last few years our group has focused on identifying and characterizing new 
proteins that could be used as vaccine candidates against P. vivax malaria.

METHODS: A bioinformatics approach has been followed for selecting P. vivax ORFs that are orthologous 
to vaccine candidates which have been previously characterized in other Plasmodium species. The genes 
thus selected were amplified, cloned and sequenced and their transcription assessed. Encoded protein 
presence and localization were determined by immunochemical techniques and optical microscopy. 
Furthermore, a proteomics analysis of the P. vivax VCG-1 strain was carried out through nano-LC 
coupled to a MS/MS spectrometer. Functional characterization has been mainly focused on assessing 
binding to target cells through flow cytometry or rosetting assays done by expressing the candidates on 
COS7 cell surface. 

RESULTS: Our group has been able to successfully characterize 19 novel P. vivax blood-stage vaccine 
candidates by following the aforementioned approach and 31 were further identified with the proteomics 
approach. Conserved regions of some of the P. vivax antigens so characterized, specifically bind to human 
reticulocytes or mature red blood cells through proteic receptors having different susceptibility patterns 
to enzyme treatment.

mailto:mapatarr.fidic@gmail.com
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P11 - El nuevo escenario  clínico y epidemiológico de la Enfermedad de 
Chagas de transmisión oral
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La Enfermedad de Chagas (ECh) se transmite al hombre por insectos triatomineos hematófagos ó 
de hombre a hombre por transmisión vertical madre-hijo, trasfusiones sanguíneas o transplante de 
órganos. La forma vectorial ocurre por la contaminación de la herida de la picadura con heces del vector 
contentivas del parásito Trypanosoma cruzi (Tc) ó por ingestión de alimentos contaminados con el vector 
infectado, sus heces ó secreciones anales de didelfidos infectados. En 1967 se registraron casos agudos 
de ECh de transmisión oral (TO) en la amazonia brasileña y desde entonces los brotes orales son de 
continua detección, extendiéndose a Colombia, Venezuela, Bolivia y Guyana. La convivencia del hombre 
con triatomineos domiciliados en precarias viviendas rurales hace pensar que la TO existió siempre pero 
los casos orales eran indistinguibles de la transmisión cutánea probablemente por la alta densidad de 
vectores. La TO sustituye la infección metaxénica cutánea individual por la transmitida por alimentos, 
colectiva y como emergencia familiar ó escolar. Se mueve del sitio originario donde se contaminan los 
alimentos infectando a distancia y sale del medio rural tradicional para convertirse en una infección 
urbana por la domiciliación de Panstrongylus geniculatus. Los alimentos/bebidas pueden contaminarse 
con cualquier triatomineo infectado independientemente del estadio evolutivo, del reflejo de defecación, 
ó del insecto que albergue Tc como las chinches de cama (Cimex lectularius). Con la diseminación de 
triatominos a otras latitudes, la probabilidad de ocurrencia de la TO aumenta.

En casos agudos de ECh de TO no hay asociación con el vector, no se evidencia puerta de entrada 
(Romaña y chagoma de inoculación), la sintomatología es simultánea, grupal, de intensidad variable 
con frecuentes casos graves y eventual muerte. La fiebre es de instalación súbita, alta, prolongada, con 
cefalea y postración, edemas facial, en miembros inferiores ó anasarca. La detección simultanea de IgM 
e IgG específica con búsqueda del parásito en casos positivos y/o PCR (genotipo parasitario circulante) 
diagnostica los casos para la inmediata administración de tratamiento anti-parasitario. Especial 
atención requieren las embarazadas cuando se infectan oralmente quienes aportaron dos casos fatales de 
transmisión vertical en Venezuela donde por 60 años no se habían reportado casos congénitos.

mailto:belkisuole@gmail.com
mailto:arturomc35@gmail.com
mailto:lucianomauriello7@gmail.com
mailto:zoraida_diaz@yahoo.com
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P12 - Helminth faunas and isolated ecosystems
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salud Pública de canarias, Universidad de La Laguna, 38203 tenerife, spain. 3infulab s.L. tenerife, spain

“Insular syndrome” can affect parasites and host-parasite interactions. In the last case, related to the 
parasites, several effects have been demonstrated: decrease in species number, changes in the lifecycle, 
increase of the abundance, prevalence and intensity, shifts in body size, decrease in genetic diversity, 
changes in the virulence or increase of host capture’s phenomena. Several studies have shown that the 
helminth fauna of a given host species can strongly differ between mainland and island populations. 
These differences appear specially: a) in the qualitative composition of the parasite fauna, with a relative 
faunistic scarcity in comparison to continental faunas; b) in the quantitative composition: greater 
population densities of insular hosts give rise to an increase of parasitism indexes (prevalence, intensity); 
c) in the biological cycle, with the acquisition of new hosts, different from the continental ones, at the 
larval and the adult stages.

Our studies about the helminth faunas of small mammals in insular territories have been performed since 
the nineties. The field work was carried out in Mediterranean (Hyères, Corsica, Sicily) and Macaronesian 
islands (Azores, Canary and Cape Verde). The results confirm the general patterns of the parasitofaunas 
in islands, with some exceptions. As regards the results, it can be emphasized: a) the important 
impoverishment of the rabbit’s (Oryctolagus cuniculus) helminth fauna from Canary Archipelago, 
compared with the parasite fauna of this host in the Iberian Peninsula; b) the decrease in the parasite 
diversity in Rattus rattus (black rat) from Sicily, despite the fact that this island is the largest Mediterranean 
island prospected; this result contrasts with the high number of helminth species (15) detected in the 
same host in El Hierro, the smallest island of the Canaries; c) the adaptation of some endemic species 
(molluscs and insects) to act as intermediate hosts for several Nematodes (Angiostrongylus cantonensis, 
Streptopharagus greenbergi, Mastophorus muris. Gongylonema neoplasticum) parasites of R. rattus in the 
Canary Islands. Nevertheless, in general, the endemic molluscs (Plutonia lamarckii) are more parasitized 
by larval stages that the insects ones (Pimelia levigata costipennis, Hegeter amaroides).

Study supported by the Projects CGL 2006- 04937/BOS, CGL 2009-07759 and 2014-SGR-1241 of the 
Spanish’s Governmentand the Generalitat of Catalonia.
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P13 - CHAGAS DISEASE VECTORS: MOLECULAR EPIDEMIOLOGY AND 
PHYLOGEOGRAPHY
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Chagas is a potentially fatal, chronic disease affecting large numbers of people throughout the Americas 
and exported to other parts of the the world thanks to human population movements. The World Health 
Organisation’s Global Vector Control Response stresses the importance of conducting surveillance of 
locally important vectors in addition to monitoring human infection data. Chagas disease vectors belong 
to the subfamily Triatominae (Hemiptera, Reduviidae), and are widely distributed in the Americas. The 
phylogenetics of blood-feeding Triatominae has received considerable attention but conflicting hypotheses 
support them as a monophyletic, a polyphyletic or a paraphyletic group. Multigenic combination of 
nuclear ribosomnal DNA with mitochondrial DNA sequences offer the best approaches for studies on 
species, subspecies, hybrids and populations of triatomines. Strengths and weaknesses of techniques 
and molecular markers (functional or pseudogenic nuclear rDNA and mtDNA) most commonly 
used in systematics (including phylogeny) of Triatominae, are revised and discussed. DNA sequences, 
phylogenetic methods and genetic variation analyses have been used to elucidate phylogeographical 
routes of haplotype distribution of the main vectors species Triatoma infestans, T. dimidiata and 
Panstrongylus megistus. The phylogeography of Triatoma indicates two colonization lineages northward 
and southward of the Panama isthmus during ancient periods, with T. dimidiata presenting a large genetic 
variability related to evolutionary divergences from a Mexican-Guatemalan origin. Triatoma dimidiata 
will offer more problems for control than T. infestans in Uruguay, Chile and Brazil, although populations 
in Ecuador are appropriate targets for insecticide-spraying. Molecular clock datation suggests that 
P. megistus populations are diversifying at least since 4.54 million years ago, with diversification still 
ongoing today by geographical isolation of populations. Evidence is provided about the relationship of 
genetic diversity with geographical spread that characterizes a major vector and explains its ability to 
colonize distant areas and different ecotopes, including human habitats, and consequently its importance 
in Chagas disease epidemiology. The knowledge of the genetic characteristics of the transmitting vectors 
and their phylogenetic relationships have proved to be crucial for the design of control campaigns. 

Studies funded by Red de Investigación Cooperativa en Enfermedades Tropicales RICET No. 
RD16/0027/0023 (RETICS, ISCIII, Madrid), and PROMETEO Programme Project No. 2016/099 
(Generalitat Valenciana, Valencia, Spain).
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P14 - THE CONTROL PROGRAMME FOR CYSTIC ECHINOCOCCOSIS IN 
URUGUAY. A SUCCESSFUL MODEL
J. A. Guisantes1, C. Ferreira2, P. Irabedra2, J. Sayes2, S. Elola2, R. Salvatella3, J. Martínez1

1department of immunology, Microbiology and Parasitology, University of Basque country, vitoria. spain. 2national 
commission for Zoonoses, Ministry of Public Health, Uruguay; 3Pan american Health organization, Regional office, 
Uruguay.

Since December 2006, the National Commission for Zoonoses (NCZ) of the Ministry of Public Health 
of Uruguay has conducted a new control programme for cystic echinococcosis (CE) which employed 
new strategies for canine diagnosis and treatment, dog population control, diagnosis in humans, 
epidemiological surveillance, and health education, including community participation. 

This control programme in Uruguay addresses the control and surveillance of the disease from a holistic 
perspective based on Primary Health Care, which has strengthened the community’s participation in 
developing and coordinating activities in an interdisciplinary manner. Similarly, the control programme 
that is currently implemented is based on a risk-focused approach. 

The surveillance and control measures were focused on small villages and extremely poor urban areas. 
Uruguay has a geographic area of 176,215 square kilometres. The population contained 3,286,314 
inhabitants in 2011. Animal husbandry is one of the most significant industry in Uruguay: according to 
the 2015 data, the country contained 11,911,110 cattle and 6,647,372 sheep. CE is endemic throughout 
the country and is primarily associated with the dog/sheep cycle. 

The following actions have been developed as a part of the expansion of the control and surveillance 
programme: a) launch of the diagnosis in dogs performed using an ELISA test for Echinococcus 
coproantigen ( CoproELISA); b) anthelminthic treatment of dog population with praziquantel orally 
administered for all every 30 days, that were under control in rural areas; c) control of dog population 
introduced in 2007 by means of a voluntary and free surgical castration for owned dogs; d) diagnosis in 
humans performed using ultrasonographic surveys; e) health education conducted through the “Working 
Day on Health” at public health centres, employing verbal, visual and graphic methods; f) the Ministry 
of Livestock, Agriculture and Fisheries supplied prevalence data on livestock, which was collected from 
slaughterhouses data. This allowed performing a trace-back analysis of the infected animals that arrived 
to abattoirs. 

According to a PAHO/WHO Inform made in 2016, the control programme developed and implemented 
by the NCZ has been succesful and in some regions of the country it is considered that the disease is 
currently controlled. The results obtained in the different actions along this programme will be presented.
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P15 - Is human sparganosis caused by a single species of parasite? 
Keeseon EOM

Author’s email: kseom@chungbuk.ac.kr

department of Parasitology, Medical Research institute and Parasite Resource Bank, school of Medicine, chungbuk 
national University, cheongju, chungbuk, Korea

Human sparganosis is a food and water-borne disease and has been reported sporadically worldwide. 
This larval tapeworm infection is known as being caused by Spiromatra erinaceieuropaei which was 
originally found by Dr. Patrick Manson and described as Ligula mansoni by Cobbold in 1882-1883. 
Cestodologists and parasitologists, currently, had an agreement on the causative agent of this zoonosis 
as being a single species of S. erinaceieuropaei but most recent genetic data of human cases clearly show 
that there is another Spirometra species involved in human sparganosis. 

Total 50 human-infected plerocercoids and 2 adult tapeworms (S. erinaceieuropaei and S. decipiens) 
were analysed. The adult worms were pressed and fixed in alcohol-formalin-acetic acid for carmine 
staining for morphological observation. Total genomic DNA was extracted from a single plerocercoid 
and proglottid. Molecular identification and phylogenetic analysis of the specimens was based on the 
similarity of the nucleotide sequences of the cox1 gene. Total 904 spargana from 283 snakes from Korea 
and China were also examined molecular biologically. 

S. decipiens was newly recognised by morphologically and molecular biologically among 30.0%% (15/50) 
of the subjected human sparganosis cases. Morphological features were different in that spirally coiled 
uterus of S. erinaceieuropaei consisted of 5-7 complete turns, while in newly recognised S. decipiens 
consisted of 4-4.5 coils. The sequence difference between S. erinaceieuropaei and S. decipiens was 9.3% 
(146/1,566) in the mitochondrial cox1 gene. All of spargana (n=904) revealed as being S. decipiens by 
cox1 sequence and multiplex PCR analysis. 

Conclusively, human sparganosis seems caused by S. decipiens also in humans and these results indicated 
that S. erinaceieuropaei and S. decipiens are human-infecting spirometrid larval tapeworms.

mailto:kseom@chungbuk.ac.kr
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P16 - War on Terror Cells 
Naveed Ahmed Khan1, Salwa Mansur Ali1, Ayaz Anwar1, Muhammad Raza Shah2, Peter Heard1, 
and Ruqaiyyah Siddiqui1

E-mail: naveed5438@gmail.com

1department of Biological sciences, school of science and technology, sunway University, Bandar sunway, selangor, 
Malaysia; 2HeJ Research institute, University of Karachi, Pakistan. tel: 60-(0)3-7491-8622. ext: 7176

With the worsening trends of drug resistance, there is a need for newer and more powerful anti-parasitic 
agents. The search for new compounds originating from natural resources is a promising research area. 
We hypothesized that animals living in polluted environments are potential source of novel anti-parasitic 
molecules. For example, species such as cockroaches thrive in polluted milieus, while snakes feed on 
germ-infested rodents without contracting infections. Such creatures survive the onslaught of pathogens 
and are able to ward off disease by producing antimicrobial substances. In support, our studies identified 
potent antimicrobial properties in the lysates of cockroaches, locusts, Black cobra, and crocodile that 
intrigued the scientific community. Tissue lysates had no cytotoxic effects on human brain microvascular 
endothelial cells suggesting that the putative target/s are parasite-specific. We hope that the discovery 
of antimicrobial activity in the tissue lysates of animals living in polluted environments will stimulate 
research in finding antimicrobial agents from unusual sources, and has potential for the development of 
novel strategies in the control of infectious diseases.

mailto:naveed5438@gmail.com
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P17 - GENÓMICA DE NUEVA GENERACIÓN Y DESARROLLO DE VACUNAS EN 
LEISHMANIA 
Pedro Alcolea, Ana Alonso y Vicente Larraga

centro de investigaciones Biológicas. csic. Madrid

Las nuevas técnicas de secuenciación masiva (NGS) están produciendo una mejora muy notable en la 
búsqueda de moléculas con posible valor preventivo de la infección en tripanosomátidos en general y en 
Leishmania en particular. La mejora técnica permite obtener secuencias de genomas completos en pocas 
horas que pueden ser interpretados en pocas semanas, gracias a los nuevos programas bioinformáticos. 
No obstante, no se trata solamente de una mejora en la rapidez en la obtención de secuencias de 
moléculas específicas del metabolismo del parásito, sino también de la especificidad de los análisis. Así, 
la secuenciación de ARN permite, utilizando cebadores específicos del mini-exón, detectar, gracias a 
la especificidad del trans-splicing y a la presencia de la secuencia del mini exón en todas ellas, aquellas 
moléculas que pertenecen al protozoo sobre otro tipo de moléculas, presentes como contaminantes, 
procedentes del huésped mamífero. Esta especificidad en la reacción de RNAseq está permitiendo 
detectar moléculas de Leishmania en muestras muy pequeñas obtenidas de preparaciones de pacientes, 
tanto humanos como animales, así como procedentes del vector flebótomo, hasta ahora imposibles 
de estudiar desde el punto de vista molecular. Esta tecnología permite también analizar cantidades 
mínimas de parasito en una preparación procedente de huéspedes con características clínico/biológicas 
específicas (casi un single cell detection). Ya sea con un tipo determinado de manifestación clínica o con 
una mayor sensibilidad o resistencia a una cepa del parásito. Este tipo de estudio está produciendo un 
avance notable en el conocimiento de los posibles mecanismos de la infección y permite la detección 
más rápida de posibles candidatos, tanto a moléculas protectoras vacunales como a dianas terapéuticas.
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P18 - Expression of Inhibitory Receptors and Polyfunctional Responses of 
T Cells are Linked to the Risk of Congenital Transmission of T. cruzi
Manuel Carlos López, Adriana Egui, Paola Lasso, M. Carmen Thomas

instituto de Parasitología y Biomedicina López neyra, consejo superior de investigaciones científicas (iPBLn-csic). 
Granada, spain

Background: Congenital T. cruzitransmission is a worldwide problem, with great relevance in endemic 
and non-endemic areas. This pathway of infection involves multiple factors in which complex interactions 
between the parasite and the immune system of pregnant woman play important roles.

Methods: We used an experimental murine model of chronic infection with T. cruzi to evaluate the 
changes in the expression of inhibitory receptors and the polyfunctionality of T cells during gestation 
and their association with congenital transmission rate of T. cruzi infection. 

Results: Pregnant naïve mice showed a higher percentage of CD4+ and CD8+ T cells that expressed 
inhibitory receptors than cells from non-pregnant naïve mice. While, in mice chronically infected with T. 
cruzi, gestation induced a significant decrease in the frequency of T cells that expressed or co-expressed 
inhibitory receptors, as well as an increase in the frequency of polyfunctional CD4+ and CD8+ T cells 
compared with the uninfected pregnant mice. This different behavior may be due to the breakdown in 
the infected mice of the gestation-induced immune homeostasis, probably to control the parasite load. 
Interestingly, it was observed that the mothers that transmitted the parasite had a higher frequency of T 
cells that expressed and co-expressed inhibitory receptors as well as a lower frequency of polyfunctional 
parasite-specific T cells than those that did not transmit it, even though the parasitemia load was similar 
in both groups. 

Conclusions: The results suggest that the maternal immune profile of the CD4+ and CD8+ T cells 
could be a determining factor in the congenital transmission of T. cruzi. Therefore, the evaluation of 
immunological profile of mother during pregnancy could be an useful tool for determining the risk 
factor of vertical transmission of the T. cruzi parasite.

Findings: This work was supported by grant SAF2016-81003-R (PN I+D+I, MINECO) and the Network 
of Tropical Diseases Research RICET (RD16/0027/0005).
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P19 - Cambio climático y Vectores
Javier Lucientes

E-mail: jlucien@unizar.es

departamento de Patología animal. Facultad de veterinaria. instituto agroalimentario de aragón (ia2) (Universidad de 
Zaragoza - cita) españa

A pesar de tratarse el Cambio climático de un tema controvertido, se disponen de suficientes evidencias 
que nos están indicando que el incremento de las temperaturas registrado en los últimos años tienen 
una influencia directa sobre los artrópodos vectores y repercute también sobre las enfermedades que 
transmiten.

Los artrópodos son animales ectotérmicos, de sangre fría, por lo que su metabolismo depende de la 
temperatura del Medio Ambiente. Esta va a modular aspectos de su biología como la duración del ciclo 
biológico, la digestión de alimento o su relación con los patógenos de los que son vectores.

El Cambio climático está favoreciendo un aumento de las temperaturas sobre todo en invierno con un 
incremento de casi un grado en los últimos 30 años. En los dípteros las temperaturas inciden de varias 
maneras. La principal de ellas es que adelantan el inicio de su presencia y se retrasa su desaparición, 
ampliando su periodo de actividad y la posibilidad de transmitir enfermedades. Por ejemplo en estos 
últimos años es frecuente encontrar activas las hembras de Culicoides imicola, vector de la Lengua Azul 
en España, hasta mediados de Diciembre. Estas temperaturas menos extremas en invierno favorecen la 
supervivencia invernal, al disminuir la mortalidad, produciendo un incremento en las poblaciones al año 
siguiente.

Permite la colonización de nuevas zonas antes no ocupadas especialmente en zonas de montaña, 
o facilitan su expansión en latitudes cada vez más norteñas. Esto se ha detectado con los flebótomos 
vectores de la Leishmaniosis. En los últimos 20 años la enfermedad se encuentra en zonas de los Pirineos 
que no existía y se detectan casos autóctonos en Europa central. El Cambio climático y la Globalización 
está favoreciendo la colonización de especies invasoras en zonas alejadas de sus lugares de cría.

El Cambio climático, además del incremento medio de las temperaturas, va a producir un descenso de 
la pluviometría media anual y la aparición de fenómenos extremos concentrando las precipitaciones en 
pocas horas dando lugar a inundaciones. Este aumento de las precipitaciones tiene un efecto potencial 
sobre las poblaciones de mosquitos vectores, pues aumentan el número y la calidad de los sitios de cría.

mailto:Jlucien@unizar.es
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P20 - La Cardiología en las Enfermedades Tropicales
Horacio Pérez Hernández

Hospital Universitario ntra. sra. de canarias

El aumento de los viajes internacionales, los flujos migratorios, comercio internacional, con disparidades 
demográficas, cambios medioambientales y sobre todo a los cambios políticos y económicos hacen que se 
pueda importar determinados agentes infecciosos a zonas no endémica. Cualquier profesional sanitario 
puede verse implicado en una de estas patologías y suponer un reto de diagnóstico y manejo.

Especies frecuentes, menos frecuentes,oportunistas, y sobre todo las especies zoono-ticas emergentes. 
generadoras de infecciones típicas de países menos desarrollados,en regiones tropicales se han 
modificado debido a la globalización del trabajo y la recreación, con aumentos de los límites geográficos 
de los parásitos y muchos han experimentado cambios. La consecuencia se han incrementado el número 
de especies parasitas que llegan a los laboratorios de todo el mundo lo que exige más personal experto 
y entrenado. La llegada de herramientas como el estudio molecular hizo posible que microorganismos 
pertenecientes a un género con características morfológicas similares se diferencias en su estructura 
molecular lo que facilita su tratamiento.

No solo debemos conocer las enfermedades infecciosas tropicales que puede producir afectación cardíaca 
sino también enfermedades no infecciosas pero endémicas o de predominio racial con afectación cardíaca, 
prevalentes el algunas zonas del mundo como puede ser el Beriberi o la Fribrosis Endomiocárdica.

Aquí la Cardiología con todas sus diferentes técnicas, desarrolladas en estas últimas décadas puede ayudar 
al diagnostico, tratamiento y seguimiento, de estas patología pero sobre todo ayudar a la prevención en 
los primeros estadios de las infecciones. 

En un futuro los sistemas de vigilancia epidemiológica basado en internet servirán para fortalecer la 
capacidad de monitorización de estas patologías y de respuesta a nivel global.
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P21 - Tecnología de microencapsulación polimérica para el control de 
mosquitos vectores de arbovirus 
Pilar Mateo Herrero

inesfly corporation

Los mosquitos culícidos implicados en la transmisión de los arbovirus causantes de enfermedades como 
el dengue, fiebre amarilla, chikungunya y zika, han experimentado una enorme dispersión por los cinco 
continentes, gracias principalmente a los efectos derivados del cambio climático y de la globalización, 
que ha permitido que tanto los vectores como los reservorios puedan llegar a cualquier parte del mundo 
en pocos días. A este hecho se le suma el alto grado de antropofilia y sinantropismo de estas especies, 
por lo que han colonizado el ámbito doméstico y peridoméstico. Además, se les considera mosquitos 
eminentemente urbanos con lo que esta dispersión biológica ha venido acompañada de la emergencia 
de estas enfermedades provocadas por los virus que son capaces de transmitir, cuya prevención pasa 
necesariamente por controlar las poblaciones del vector. Entre las múltiples estrategias de reducción de 
poblaciones de estos mosquitos, las encaminadas tanto al control larvario como al control de adultos son 
de vital importancia y, entre ellas destaca el uso de productos biocidas basados en la tecnología Inesfly. 

La tecnología de microencapsulación polimérica, patentada a nivel mundial en 53 países, es utilizada 
en la formulación de los productos biocidas Inesfly, con aplicación en diferentes ámbitos como salud 
pública, sanidad animal y agricultura. Esta tecnología se basa en la microencapsulación de biocidas en 
composiciones de distinta presentación (pinturas, recubrimientos transparentes, dispersiones acuosas) 
protegiendo a los ingredientes activos de agentes externos y controlando su liberación gradual al medio, 
con lo que se aumenta su persistencia y su seguridad. 

Los productos Inesfly son el resultado de un largo proceso de investigación y desarrollo y cuentan 
con estudios y proyectos que avalan su eficacia frente al control de diversos vectores que transmiten 
enfermedades endémicas, como malaria (Benin, Costa de Marfil, Burkina Faso), dengue (Costa Rica, 
Colombia, Ecuador), enfermedad de Chagas (Bolivia, Argentina) y leishmaniasis (Bangladesh y Nepal). 

En el caso de los mosquitos aedinos, ensayos realizados en condiciones de laboratorio por la Unidad 
de Parasitología y Enfermedades Parasitarias de la Universidad de Zaragoza (España) y de campo por 
el CENETROP (Bolivia), permitieron valorar el efecto larvicida y adulticida, así como su persistencia 
en el tiempo, de INESFLY asociados con diversos insecticidas e inhibidores del crecimiento aplicados 
en forma de pinturas y emulsiones sobre diversas superficies frente a los vectores Aedes aegypti y Aedes 
albopictus. 

Esta eficacia se ha contrastado en diversos proyectos para el control de Ae. aegypti en en Costa Rica, 
Colombia, Ecuador y México. Estos resultados han permitido determinar la efectividad y residualidad 
de la pintura INESFLY en el control de estadios larvarios, pupas y adultos de Ae. aegypti mediante la 
aplicación de la pintura tanto en el alcantarillado pluvial del Barrio del Carmen (Costa Rica), como en el 
interior y exterior de viviendas en Barranquilla (Colombia), Pedro Carbó (Ecuador) y Tabasco (México). 

En España el uso de esta tecnología frente al mosquito tigre ha resultado eficaz tanto en ensayos de 
laboratorio, con una persistencia superior a los 2 años, como en campo, donde se está aplicando en 
imbornales y registros de aguas pluviales en muchas localidades del litoral mediterráneo con el fin de 
evitar la oviposición de las hembras y eliminar focos de cría de masiva en zonas públicas.
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P22 - Brain-eating amoebae: an emerging problem for the community 
with fatal consequences
Ruqaiyyah Siddiqui, Timothy Yu Yee Ong, Naveed Ahmed Khan

E-mail: ruqaiyyahs@sunway.edu.my · naveed5438@gmail.com

department of Biological sciences, Faculty of science and technology, sunway University, Bandar sunway, selangor, 
Malaysia. tel: 60-(0)3-7491-8622. ext: 7176

There has been an alarming increase in the number of human and animal deaths due to brain-eating 
amoeba, a parasite that invades the brain through the nose, via water. The parasite feeds on the brain and 
causes severe haemorrhage and inflammation resulting in widespread brain tissue destruction. Even with 
treatments, the fatality rate is almost 100%. Exposure to contaminated water such as outdoor recreational 
activities, and cultural/religious practices such as ritual ablution and/or purifications, and Ayurveda, can 
contribute to this devastating infection. Rising temperatures due to global warming and the increased 
outdoor activities will warrant a further rise in the number of deaths due to the parasite as it likes to 
live in warm water. With no recommended treatment, it is obvious that increased public awareness and 
the use of safe water together with cautious ablution is needed to avoid serious consequences. Here, we 
discuss current understanding of brain-eating amoeba infection, and describe the advent of novel models 
to counter this fatal infection. In addition, these models provide useful screening tools to give rough 
indications of the potential of new agents with respect to efficacy, optimal routes of administration, and 
toxicity.

mailto:ruqaiyyahs@sunway.edu.my
mailto:naveed5438@gmail.com
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P23 - TRATAMIENTO DE LA ENFERMEDAD DE CHAGAS CRÓNICA. 
EVALUACIÓN PARASITOLÓGICA EN SEGUIMIENTO PROLONGADO MEDIANTE 
PCR TIEMPO REAL 

Inés Zulantay, Miguel Saavedra, Werner Apt, Daniela Carrasco, Cristian Fuentealba 
Laboratorio de Parasitología Básico-clínico. Programa de Biología celular y Molecular. instituto de ciencias Biomédicas. 
Facultad de Medicina. Universidad de chile 

Antecedentes: En la actualidad, el tratamiento de la enfermedad de Chagas crónica (EChc) nos enfrenta 
entre otros desafíos a: efectos adversos de los fármacos disponibles, falta de consenso en criterios de 
curación y acceso en centros asistenciales (especialmente de áreas endémicas) a nuevas tecnologías de 
laboratorio. 

Objetivo: Evaluar, en seguimiento prolongado, la condición parasitológica de individuos con EChc 
tratados con nifurtimox (NFX). 

Material y Método: Bajo Consentimiento Informado aprobado por el Comité de Ética, Facultad de 
Medicina, Universidad de Chile, 150 personas con EChc confirmada, procedentes de áreas urbanas y 
rurales de la IV Región, Chile, recibieron, entre 2009 y 2011, 8-10 mg/Kg/peso de NFX durante 60 
días. Se presenta aquí la evaluación de 62 de los 150 pacientes, los cuáles fueron tratados en 2009, con 
seguimiento promedio de 4 años. En condiciones pre y post-terapia, 3 ml de sangre venosa fueron 
recibidos en Guanidina HCl-EDTA (1:1). El ADN fue extraído a partir de 200 μl mediante QIAmp 
DNA Blood Mini Kit (Qiagen) y cuantificado en termociclador MX3000PTM Stratagene (Agilent 
Tecnologies USA) con AccuBlue High Sensitivity DNA Quantitation Kit (Biotum). Las curvas estándar 
para PCR Tiempo Real (qPCR) se prepararon con epimastigotes de Trypanosoma cruzi cepas Tulahuén 
y Dm28c obtenidos de cultivo axénico (Dr. Juan Diego Maya), estimando un rango dinámico entre 
106-10-1parásitos-equivalentes/ml, considerando que cada célula parasitaria posee 200 fg de material 
genético. Los partidores satelitales de T. cruzi utilizados fueron Tc1 y Tc2. Se aceptaron valores de 
coeficiente de correlación (R2) de 0.999; pendiente (Y) entre -3.58 y -3.10 y eficiencia (Eff) entre 90-110%. 
Como control interno de qPCR se utilizó parte de una secuencia del cromosoma 12. La cuantificación 
de T. cruzi circulante por qPCR fue determinada mediante el sistema de detección Brilliant III Ultra-Fast 
SYBR® Green QPCR Master Mix (Stratagene). 

Resultados: Se detectó y cuantificó T. cruzi en 52/60 casos (86.7%) pre-terapia y en 26/60 casos (43.3%) 
post-terapia, con promedios de 10.5 y 0.91 par. eq./ml, respectivamente (p<0,0001). 20/26 casos qPCR 
positivos post-terapia, tienen entre 100-10-1 par. eq./ml.

Conclusiones: La evaluación parasitológica en seguimiento prolongado evidencia el efecto tripanocida 
de NFX. 

Financiamiento: Proyecto Fondecyt Regular 1161485
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P24 - CONFERENCIA CLAUSURA. HUMAN FASCIOLIASIS: ORIGIN AND 
SPREAD IN PRE- AND POSTDOMESTICATION TIMES AND CORRELATION 
WITH THE HISTORY OF HUMANITY
Santiago Mas-Coma

Email: S.Mas.Coma@uv.es

Unidad de Parasitología sanitaria, Facultad de Farmacia, Universidad de valencia, av. vicent andrés estellés s/n, 46100 
Burjassot, valencia, spain

Fascioliasis is a vector-borne zoonotic disease caused by the two trematode species Fasciola hepatica 
and F. gigantica parasitizing herbivore mammals and transmitted by freshwater lymnaeid snail vectors 
worldwide. The origins and geographical spread of these two fasciolid digenean species in both the 
ruminant predomestication times and the livestock postdomestication period are analysed. The ancestor 
may be found in an ancient fasciolid form infecting old Artiodactyla in Africa during the early Oligocene 
when the first pecoran radiation occurred. The origin of F. gigantica was probably the result of an 
adaptation of this ancient fasciolid to bovids, such as ancestors of Alcelaphinae, Reduncinae and Bovinae, 
during the second pecoran episode, resulting in an explosive radiation during the early Miocene. This 
origin was probably in the warm, eastern Africa, where the lymnaeid snail Radix natalensis assured the 
transmission. The origin of F. hepatica was probably in the Eurasian Near East, as a derivation from the 
same ancient fasciolid or a F. gigantica–close old form introduced with ruminants from Africa during a 
major sea level lowering in the early Miocene. The origin of F. hepatica is likely the result of colonization 
of and subsequent adaptation to a new, more northern and temperate-colder region, as well as the result 
of two host capture phenomena to smaller lymnaeid species of another lineage such as Galba truncatula 
and to mid-sized ruminants. Paleontological, archeological and historical records, together with genetic 
data on recent dispersal of livestock species are considered to establish an evolutionary framework for 
the fasciolids across all continents. Crucial events of the history of humanity played a important role 
in fascioliasis spread, such as the Fertile Crescent and Old Egypt in the Near East, Bantu radiation and 
Proto-Khoisan spread in Africa, the Silk Road in Asia, and the Spanish colonization in the New World. 
A solid molecular epidemiology baseline will help greatly in designing global control measures and local 
interventions. This evolutionary framework furnishes a new baseline from which to interpret the results 
of modern genetic techniques applied to the fasciolid parasites and lymnaeid vectors from different 
regions of the world. Studies funded by Proyecto de Investigación en Salud No. 

PI16/00520 (MINECO, Madrid, Spain), Red de Investigación Cooperativa en Enfermedades Tropicales 
RICET No. RD16/0027/0023 (RETICS, ISCIII, Madrid), PROMETEO Programme Project No. 2016/099 
(Generalitat Valenciana, Valencia, Spain), European Network for Foodborne Parasites in Europe EURO-
FBP, COST Action No. FA1408 (Brussels, EC), and Global Water Pathogen Project GWPP (UNESCO 
Paris & Michigan State University, USA).
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