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Frequency of Trichomonas tenax and Entamoeba gingivalis, in patients with 
gingivitis, chronic periodontitis and periodontally healthy individuals. 

Fernández-Presas,Ana María1; Velázquez de la Cruz, Adriana1; Robert-
Guerrero,Lilia1;Tato-Zaldívar,Patricia1; Solano-Galvéz,Sandra1; Jiménez- Rodríguez, 
José A1; Molinari- Soriano,José Luis2. 
1Departamento de Microbiología y Parasitología, Facultad de Medicina. Universidad 
Nacional Autónoma de México.Mexico City, Mexico 
2 Departamento de Bioquímica y Biología Estructural, Instituto de Fisiología Celular. 
Universidad Nacional Autónoma de México.!Mexico City, Mexico 
 
BACKGROUND: Periodontal diseases are endogenous mixed infections involving 
different bacterial species, including among others periodontal pathogenic bacteria, 
however the participation in the disease of protozoa such as Entamoeba gingivalis and 
Trichomonas tenax is unknown. The aim of this study was to determine the frequency 
of Entamoeba gingivalis and Trichomonas tenax in patients with periodontal disease 
and healthy individuals referred to the Clinic of Periodontics and Preventive Dentistry, 
Faculty of Dentistry, UNAM. 
METHODS:The oral cavity of 220 patients was studied, samples were taken from the 
teeth of the lower jaw with Scraper Morse Hu-Friedy. The specimens obtained were 
placed in saline and culture medium. Direct examination under a light microscope to 
identify Trichomonas tenax under a magnification 40x was performed. 
RESULTS: Parasites were isolated in 26% of patients with chronic periodontitis, 
Entamoeba gingivalis was isolated in 10% of the subjects, Trichomonas tenax  in the 
7%, both parasites was recovered in the 9% from the patients studied. E.gingivalis was 
isolated predominantly in patients with chronic periodontitis. Protozoa was isolated in 
7.14% of patients with gingivitis; Entamoeba gingivalis in 2.86% and Trichomonas 
tenax was isolated in 2.86%; and both parasites in 1.42%. No parasites were isolated 
in periodontally healthy subjects. 
CONCLUSIONS: The results may suggest a possible participation of these parasites in 
the progression of periodontal disease since E.gingivalis and T. tenax was only  
isolated in patients with periodontitis and gingivitis, while in periodontally healthy 
subjects no parasites were found. 
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Intestinal occlusion and conservative management with ivermectin, Report of two 
pediatric cases 

García-Yáñez,Yolanda1; Vázquez-Tsuji, Oscar2; Campos-Rivera, Teresita2; López-Birlain, 
Luis2; Gutiérrez-Quiroz, Manuel1; Ruiz-González, Leticia1 

1Departamento de Microbiología y Parasitología. Facultad de Medicina. Universidad 
Nacional Autónoma de México, México City. Mexico 
2 Instituto Nacional de Pediatría. Mexico City. Mexico 
 
BACKGROUND: In cases of intestinal obstruction of uncomplicated recent installation, 
before surgery, it is important the implementation of a conservative treatment based on 
fluid and electrolyte management, antimicrobial therapy and piperazine, which causes 
hyperpolarization of helminthes neuromuscular junction and flaccid paralysis, that could 
solve the intestinal occlusion. In Mexico piperazine are no longer available so it is 
necessary to find some alternatives for conservative treatment. 
METHODS: Two pediatric patients (male and female), with 4 and 7 years old, with 
diagnosis of intestinal obstruction by Ascaris lumbricoides were studied. Ultrasound 
confirmed a helmintoma image with medusa head in the transaxial cut at terminal ileum 
level. None intestinal perforation or compromise of the bowel loop was evident. They were 
given 30 ml of mineral oil to each patient, followed by ivermectin (150 micrograms/kg 
/single dose) by nasogastric tube. 
RESULTS: Thirty seven and twenty six Ascaris lumbricoides were ejected from patients, 
six and eight hours after the administration of ivermectin treatment, both patients were in 
good condition before hospital discharge. 
CONCLUSIONS: Ivermectin acts as a potent agonist of gamma aminobutyric acid (GABA). 
The mechanism of action of ivermectin in nematodes and arthropods is controlling 
neurotransmission by sending inhibitory signals to motor neurons. Ivermectin maximizes 
these inhibitory signals producing flaccid paralysis in helminths. 
The use of ivermectin in Ascaris lumbricoides occlusions without vascular loop compromise 
or bowel perforation is an alternative of pharmacological management before practicing 
surgery. 
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Isolated Cryptosporidium from oysters, obtained from different markets in 
Mexico City 
 
García-Yáñez, Yolanda1; Vázquez-Tsuji, oscar2; Ruíz-González, Leticia1; Martínez-
Barbabosa, Ignacio3; Gutiérrez-Quiroz, Manuel1; Ponce-Macotela, Martha4; Martínez-
Gordillo, Mario Noe4;  Campos-Rivera, Teresita2; Rondan-Zárate, Adrian5 
 
1Departamento de Microbiología y Parasitología. Facultad de Medicina. UNAM. Mexico 
City. Mexico.  2Instituto Nacional de Pediatría. Mexico City. Mexico; 3Departamento de 
Atención a la Salud. UAM. Xochimilco. Mexico City. Mexico; 4Laboratorio de 
Investigación de Parasitología. Instituto Nacional de Pediatría. Mexico City. Mexico; 
5Laboratorio de Investigación. Facultad Mexicana de Medicina. Universidad La Salle. 
Mexico City. Mexico. 
 
BACKGROUND: The genus Cryptosporidium sp. has been reported in humans; it has 
olso been isolated from mice, turkeys, cats, calves, squirrels, monkeys, snakes. In this 
paper, we report the presence of Cryptosporidium oocysts in  Crassostrea virginica 
oysters which are sold for human consumption. 
METHODS: 435 oysters were collected from 87 markets and local markets over 16 
political delegations from Mexico City. Smears and Kinyoun staining of the intestinal 
content of oysters were performed to identify Cryptosporidium morphology by light 
microscopy with two magnifications 400x and 1000x in a Carl Zeiss microscope. 
Positive samples were used for PCR molecular analysis; the ≈830bp amplicon control 
is characteristic for Cryptosporidium spp.  
RESULTS: 202/435 of Crassostrea virginica oysters, Cryptosporidium sp. oocysts were 
identified (46.96%). PCR analysis showed a band of ≈830 bp which corresponds to 
Cryptosporidium spp., four samples exhibit a band of ≈500 bp and ≈650 bp 
CONCLUSIONS: Cryptosporidium oocysts were identified in 46.96% of the analysed 
oysters. IT could be an interesting Public Health finding as a possible transmission 
mechanism of Cryptosporidium after Crassostrea virginica oyster ingestion. 



Presence of Cryptosporidium sp. in clams (Corbicula fluminea), obtained from 
markets and supermarkets in southern Mexico City. 
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City. Mexico.  2Instituto Nacional de Pediatría. Mexico City. Mexico; 3Departamento de 
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Investigación de Parasitología. Instituto Nacional de Pediatría. Mexico City. Mexico; 
5Laboratorio de Investigación. Facultad Mexicana de Medicina. Universidad La Salle. 
Mexico City. Mexico. 
 
BACKGROUND: Corbicula fluminea is a bivalve mollusk which grows in drainage 
systems. Studies in vitro have shown that Corbicula fluminea ingests Cryptosporidium 
sp. oocysts. Crytosporidium infection in man produces a disease that has recently been 
defined as an microbilogical threaten emerging. The aim of this work was to determine 
the frequency of Cryptosporidium sp. in Corbicula fluminea. 
METHODS: 240 specimens of C. fluminea were collected from 12 markets and 
supermarkets in Southern Mexico City (Tlalpan and Coyoacan delegations). Twenty C. 
fluminea no damaged specimens were collected, they were aseptically opened with a 
scalpel. Smears obtained from the adductor muscle lymph were stained with the 
Kynyoun method. Smears were observed by light microscopy at different 
magnifications 400x and 1000x.in order to analyze the presence of Cryptosporidium sp. 
oocysts,   
RESULTS: 240 out of 133 of the analyzed clams were positive to Cryptosporidium with 
positive percentages from  30 to 80%, and an average of 55.41%. 
CONCLUSIONS: The finding of Cryptosporidium sp. in human consumption clams 
recovered from markets and supermarkets, is very important due to the high frequency 
of the infection found. Interestingly, the highest rate of infection was found in clams 
provenients from supermarkets rather than in small markets. It would  be important to 
know the supply source  in order to implement preventive measures. 
  

 

 

 

 

 

 

 

 

 

 

 



 



Nutritional state evaluation of a parasitized children population from Sierra de 
Guerrero, Mexico 
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María1.  
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Mexico City 
 
BACKGROUND: Nutritional state evaluation should be frequent, particularly in 
marginalized areas, where the lack of basic services and malnutrition affects the 
immunological state of child population and facilitates infections. In this work, the nutritional 
state of a parasitized rural child population from the Sierra del Estado de Guerrero, was 
evaluated. 
METHODS: 250 children between 4 and 12 years old were studied. Coproparasitoscopic 
by Faust method was performed and the nutritional state by using body index mass (BIM), 
was analysed. 
RESULTS: 206(82.4%) children had a BIM between 15 and 17(kg/m2); 116 (46.4%) 
severely underweight. The 4 year old BIM was statistically significant, when compared 
children between 10 to 12 years old: p<0.05. Prevalence from parasitized children was 
66%. We identified Entamoeba histolytica, Giardia lambia, Blastocystis hominis, 
Hymenolepis nana, Ascaris lumbricoides, Necator americanus and the commensal 
organisms: Entamoeba coli, lodamoeba büeschlii and Enteromonas sp. Children from 1st, 
2nd and 3rd grade were parasitized with E. histolytica  p<0.016. 
CONCLUSIONS: The results showed the existing relationship between nutritional state and 
intestinal parasitism, but it is not possible to conclude that the cause of malnutrition is due 
to parasitic infection. It’s important the presence of the parasites on malnutrition cases, 
because they interfere with the incorporation and use of nutrients. The detection of these 
parasites also indicates the presence of fecal contamination. 
 



Trypanosoma cruzi antigens tolerization in mice infected by congenital pathway 
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Mariana1 
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BACKGROUND. Chagas disease affects about 10 million people, a third of whom will 
develop the mega syndromes. Trypanosoma cruzi infections are mainly acquired by 
triatomines’ bite; but, secondary routes have important epidemiological roles, as blood 
transfusion, oral and congenital transmissions. It is known that fetuses exposed to 
parasite antigens in early stages of embryonic development become hypo responsive 
to the same antigens if challenged after birth. To clarify this question in Chagas 
disease, we analyzed progeny born from T. cruzi infected mice by serology and 
molecular methods, aiming elucidate the hypothesis of tolerization to parasite antigens 
in Chagas disease. This study has crucial importance to identify eventual misdiagnosis.  
METHODS. In this study, 40 mice born from T. cruzi infected females were used. To 
determine the presence of anti-T. cruzi antibodies, ELISA and indirect 
immunofluorescence tests were performed. Furthermore, quantitative PCR (qPCR) 
was used for molecular diagnosis. Progeny mice with negative serology were 
inoculated with 103 trypomastigotes and samples for serology and qPCR were 
collected 90 days post infection.  
RESULTS. Overall, 23/40 progeny mice (57%) had negative results in 
immunodiagnostic. After antigen challenge, only two animals (9%) presented 
seroconversion, showing low titers of antibodies. Besides absence of antibodies, a high 
parasitic load was observed in these animals. 
CONCLUSIONS. Our results suggest the occurrence of tolerization to T. cruzi antigens 
in mice when they are presented during embryonic development. This discrepancy 
between serological and molecular tests may represent an underreporting rate of 
Chagas disease congenital transmission. 



Sexual transmission of Trypanosoma cruzi by chronic chagasic mice 

Ribeiro, Marcelle1; Santana, Camilla1; Oliveira, Bernard1; Moraes, Aline1; Rosa, Ana de 
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1Multidisciplinary Laboratory for Chagas Disease Research, University of Brasília – 
Brasília, Brazil 

BACKGROUND: Trypanosoma cruzi is mainly transmitted by the bite of blood-sucking 
triatomine bugs. Other routes also have epidemiological importance, such as blood 
transfusion, transplacental and oral transmission. The possibility of T. cruzi sexual 
transmission is raised by several authors, but still needs to be evaluated. Previous 
studies conducted in our lab showed that chagasic mice can transmit the parasite by 
the coitus during the acute phase of the disease, when parasite load is high. Since 
most chagasic are in the chronic phase of the infection, with few circulating parasites, 
it’s of extremely importance to investigate if T. cruzi sexual transmission also occurs 
during this period. 
METHODS: Ten mice (5 males and 5 females) were infected intraperitoneally with 103 
trypomastigotes. These mice were mated with noninfected partners. After the second 
gestation, their blood was collected for parasitological, serological and molecular tests. 
The same investigation was conducted in the initially healthy female progeny to confirm 
the sexual transmission. Specific anti-T. cruzi antibodies were assessed by Indirect 
Immunofluorescence and Enzyme- Linked Immuno Sorbent Assay. The parasitemia 
was determined by microscopically examination of fresh blood smear and PCR. 
RESULTS: Serological and molecular tests showed that the T. cruzi sexual 
transmission occurred in all couples. However, parasitological examination identified 
the parasite in the peripheral blood only in 20% of mice. Immunodiagnostic and PCR 
also confirmed the infection of the progeny. 
CONCLUSION: Thus, the results confirm the sexual transmission of T. cruzi during the 
chronic phase of the infection. More research is needed to determine the importance of 
this transmission route in human population. 
 



Alterations in brain imaging in congenital toxoplasmosis: case series in Quindio 
(Colombia) 2004-2014  
 
Moreno-Rendón, Carlos Fernando1 
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INTRODUCTION: There are few studies analyzing brain imaging in congenital 
toxoplasmosis and presumptive diagnosis sometimes is based on imaging 
characteristics. 
METHODS: A case series based on clinical charts of 85 patients with confirmed 
congenital toxoplasmosis (2004-2014) in the external consultation of the health care 
center of the Quindio’s University. We selected those with brain imaging studies: 
cerebral tomography (CT) or transphontanellar ultrasound. 
RESULTS: 25 patients had brain imaging studies, between them, 19 had imaging 
abnormalities. Of these, 5 (26,3%) presented only calcifications, 1 (5,3%) had 
hydrocephalus + other findings, 4 (21,1%) other findings. In 2 (10,5%) there were 
hydrocephalus + calcifications, in 1 (5,3%) other findings and calcifications. In 6 
(31,6%) there were calcifications + hydrocephalus + other findings. The incidence of 
hydranencephaly in symptomatic congenital toxoplasmosis was 5,3 %. In one case 
there were periventricular calcifications exclusively. Improvement in brain imaging 
(reduction in size and number of calcifications) was observed in 4 patients treated with 
pyrimethamine- sulfadoxine.  
CONCLUSIONS: Postnatal treatment was associated with improvement in neurological 
imaging. Isolated periventricular calcifications are also found in congenital 
toxoplasmosis. 
 
 
 
 
 
 



NKT-cell activation by lipophosphoglycan (LPG) during Leishmania mexicana 
infections of BALB/c mice  
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BACKGROUND: Leishmania mexicana can show diverse clinical manifestations, 
ranging from a simple cutaneous “Chiclero´s ulcer” to a dissemination of the disease. 
Although the cause of dissemination remains unknown, IFN-γ has been shown to 
confer host protection. One of the innate cells capable of producing IFN-γ is the NKT 
cell, which can produce both IFN-γ and IL-4 after recognizing glycolipids presented by 
CD1d in dendritic cells (DC). The role of NKT cells has not been analyzed in L. 
mexicana infections. 
METHODS: We here analyzed IFN-γ and IL-4 production by NKT cells of cervical 
lymph nodes in BALB/c mice infected in the earlobes with 1x105 L. mexicana 
promastigotes. Furthermore, we analyzed whether L. mexicana LPG is presented by 
CD1d in DC cells of the lymph nodes after in vivo infections. 
RESULTS: We found a 5 fold (2.5%) increase of NKT cells in lymph nodes after 3 days 
of infection, as compared to non-infected controls (0.5%). The number of NKT cells 
producing IFN-γ was higher (2.5%), as compared to IL-4 producing cells (0.4%). The 
number of CD11c+ CD1d+ cells presenting LPG in lymph nodes on days 1 y 3 post-
infection with L. mexicana was 8% (CD11c+, CD1d+, LPG+). With confocal microscopy 
we showed co-localization of CD1d and LPG in DC after in vitro infection with L. 
mexicana.  
 CONCLUSIONS: 
We propose that NKT cells can be activated by L. mexicana LPG presented by CD1d 
in DC and that the low production of IFN-γ by NKT cells during L. mexicana infections 
contributes to the disease susceptibility of BALB/c mice. This work was supported by 
PAPIIT IN215212 



Study of Biology Acanthamoeba Strains from Environmental Sources in Ahvaz City, 
Khuzestan Province, Iran  
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Medical Sciences, Iran. 

BACKGROUND: Acanthamoeba is an opportunistic microorganism that is ubiquitously 
scattered in the environment. Acanthamoeba has two stages in its life cycle, an active 
trophozoite stage that show vegetative growth and a latent cyst stage with lowest metabolic 
activity. Acanthamoeba has been isolated from diverse natural environments including sea 
water, ocean sediments, pond water, soil, fresh water (lakes), hot spring resorts, salt water 
(lakes), water-air interface,and even from the air. The purpose of this study biology 
Acanthamoeba strains from environmental sources in Ahvaz city, Khuzestan Province, Iran. 
METHODS: 100 water samples were taken in 2013 from Agriculture channels vegetables, 
river and 100 soil samples from the above mentioned regions in Ahvaz city, Khuzestan 
Province (Iran). Filtration and cultivation were carried out on non-nutrient agar medium. PCR 
analysis was conducted on positive samples. 
RESULTS: Acanthamoeba spp were found in 49 samples of water and 25 soil samples. 
Axenic cultivation was performed for all positive isolates. 
CONCLUSIONS: Acanthamoeba has two stages in its life cycle, a vegetative trophozoite 
stage with feeds on organic particles as well as other bacteria under optimal conditions (food 
supply, neutral pH and Exposure to harsh conditions result in cellular differentiation into a 
double-walled cyst form. Role in the Ecosystem Acanthamoeba included; (1) influencing the 
structure of the microbial community, and (2) enhancing nutrient recycling. 
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BACKGROUND: Community directed treatment with Ivermectin (CDTI) has been on - 
going for close to two decades in Onchocerciasis hyper-endemic communities of Imo 
and Abia States Nigeria. This epidemiological study evaluates the current status of 
onchocerciasis in some pre-CDTI (1994) hyper- endemic communities located on the 
onchocerciasis transmission zone of the Imo River Basin with focus on community 
microfilarial load after several years of treatment, adult worms’ status, and clinical 
picture of the subjects. 
METHODOLOGY: All activities relating to ethical considerations were duly carried out. 
Eight communities from Isiukwuato and Umunneochi LGAs of Abia State and nine 
communities from Okigwe LGA of Imo State located on the Imo river basin foci, were 
selected for the study. Each of the consenting villagers was subjected to physical 
examination for onchocercal nodules, skin snipping to determine the community 
microfilarial load (CMFL) as well as nodulectomy on only consenting individuals with 
palpable nodules. Histological preparation and examination was used to assess the 
excised nodules. 
RESULTS: The results showed that of the nine communities examined from Abia State 
part of the Imo River Basin focus, seven (7) of them had 0.0 mf/mg CMFL while the 
remaining two communities had 0.28 mf/mg CMFL. Results from Imo State part of the 
transmission focus also showed that three out of the nine communities had zero CMFL 
while the remaining six communities had between 0.71mf/mg and 1.33 mf/mg CMFL. 
Using the WHO ONCHOSIM model the results indicate a trend towards elimination. 
Severe dermatological conditions of onchocerciasis were not observed in the selected 
communities and only degenerated worm sections were observed on the histological 
slides. Further about 63.4 % of study population claimed their nodules had disappeared 
earlier.  
CONCLUSIONS: Observations from this study indicate that CDTI in the Imo river basin 
transmission focus has significant impact on the community microfilarial load and adult 
females of Onchocerca volvulus.  



Eco-friendly synthesized titanium dioxide nanoparticles using Mangifera indica 
extract against hematophagous parasites 
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BACKGROUND: The present study was to investigate the acaricidal and larvicidal 
activity of synthesized titanium dioxide nanoparticles (TiO2 NPs) utilizing leaf aqueous 
extract of Mangifera indica L. (Anacardiaceae) against hematophagous parasites.  
METHODS: The anti-parasitic activity of TiO2 NPs against the larvae of Rhipicephalus 
(Boophilus) microplus, Hyalomma anatolicum (a.) anatolicum and Haemaphysalis 
bispinosa (Acari: Ixodidae), fourth instar larvae of Anopheles subpictus, and Culex 
quinquefasciatus (Diptera: Culicidae) were assessed. The green synthesized TiO2 NPs 
were analyzed by UV-Vis, FTIR, XRD, AFM, SEM and TEM.  
RESULTS: The XRD analysis of synthesized TiO2 NPs revealed that the dominant 
peak at 2θ value of 27.81 which matched the 110 crystallographic plane of the rutile 
structure indicating that the crystal structure FTIR spectra exhibited a prominent peak 
at 3448 cm-1 and showed OH stretching due to the alcoholic group, and the OH group 
may act as a capping agent. SEM images displayed NPs that were spherical, oval in 
shape, individual, and some in aggregates. Characterization of the synthesized TiO2 
NPs using AFM offered a three-dimensional visualization and uneven surface 
morphology. TEM micrograph showed agglomerates, round and slight elongation with 
an average size of 30±5 nm. The maximum efficacy was observed in synthesized TiO2 
NPs against the larvae of R. microplus, H. a. anatolicum, H. bispinosa, A. subpictus, 
and C. quinquefasciatus with LC50 value of 28.56; 33.17, 23.81, 5.84 and 4.34 mg/L, 
respectively. 
CONCLUSIONS:  In the present study, a novel, targeted, simple, and eco-friendly 
approach has been suggested to control blood-feeding parasites. 
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BACKGROUND: The development of the prevalence of intestinal cryptosporidiosis in 
HIV / AIDS to date in Indonesia is high, but the prevalence of pulmonary 
cryptosporidiosis in HIV / AIDS has not been reported. The purpose of this study will 
determine the prevalence of pulmonary cryptosporidiosis in HIV / AIDS patients with 
pulmonary complaints were hospitalized in Dr.Soetomo hospitals Surabaya.  
METHODS: Examination of Cryptosporidium in stool and sputum samples was 
conducted using a modified acid-fast staining Zeihl Neelsen. In this study all patients 
were examined Cryptosporidium positive stools turned out, was found in all patients 
(100%), whereas the prevalence of sputum was found detection of Cryptosporidium in 
sputum samples used modified versien acid fast stain of Ziehl Neelsen technique. 8 of 
11 sputum samples (72.7%), with the age of the patient derived from patients aged   ≥ 
29  to  ≤ 55 years and CD4 ≤ 70, the patient was found positive Cryptosporidium.  
RESULTS: Eleven of the rest of the sputum samples were collected from patients with 
HIV / AIDS who were treated at the Dr. Soetomo Hospital in June to September 2012. 
Modification with Ziehl Neelsen staining method, 8 sputum sample tested positive for 
Cryptosporidium oocysts (72.7%). 
CONCLUSIONS: HIV / AIDS patients with pulmonary complaints, other than the 
possibility of suspected tuberculosis should be suspected pulmonary cryptosporidiosis. 
Keywords: HIV / AIDS, pulmonary complaints, samples of sputum, tuberculosis, 
pulmonary cryptosporidiosis 
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BACKGROUND: The genus Entamoeba contains pathogenic species, as well as 
putatively commensal and free-living species.  Entamoeba histolytica is the causative 
agent of amoebiasis, which causes significant levels of death and disease worldwide 
We have previously described the genome of E. histolytica and also used comparative 
sequencing to describe the genetic variation within the species. 
Entamoeba moshkovski is found associated with humans but also in environmental 
samples. We have now sequenced the genome of a number of Entamoeba 
moshkovski isolates and compared the gene content and genetic variation with other 
species to better understand how these organisms have adapted to their various 
environmental niches.  
METHODS: We have sequenced and annotated the genome of E. moshkovski and 
compared this with the three existing sequenced species (E. histolytica, E. invadens 
and E. dispar). We have performed phylogenomic analysis of genes associated with 
host interaction and also sequenced three additional E. moshkovskii and E. dispar 
isolates to quantify genomic variation. 
RESULTS: Our analyses have identified a core gene set for Entamoeba of 4704 gene 
families, which is shared amongst all species. We have shown that gene families 
associated with host interaction tend to be expanded in E. invadens and E. 
moshkovskii. Also, E. dispar and E. moshkovski are significantly more genetically 
diverse than E. histolytica.  
CONCLUSIONS: Our results suggest that E. invadens and E. moshkovski have a 
much more diverse armoury of host interaction genes compared to E. histolytica. This 
may be due to a wider range of hosts or environmental niches that they are able to 
inhabit. Also the limited genetically diversity in E. histolytica may be indicative of a 
recent population bottleneck. 
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Giardia duodenalis is recognised as a major cause of parasite-induced diarrhoea in 
humans and animals, and is currently an important public health problem, placing a 
heavy burden on both diagnostic and treatment services at health care institutions, 
mostly in developing countries, but also in highly developed countries. Although 
giardiasis, the disease that this protozoan causes, has been a threat to mankind for 
thousands of years, this infection was, until recently, relatively neglected. At present, 
treatment options include the 5-nitroimidazoles derivatives; especially metronidazole, 
which has been the mainstay of treatment for decades and is still widely used. 
However, the increasing number of reports of refractory cases with this group of drugs 
and other antigiardial agents, has raised concern and led to a search for other 
compounds, some of which have arisen due to the introduction of drugs initially 
addressed to other diseases. It is discussed some of the most important points of 
antigiardial pharmacotherapy available at present and the future prospects of 
development of new agents. 
 
 
 



Some approaches on chronic giardiasis 
 
Escobedo-Carbonell, Angel A.1,2 

 

1Academic Paediatric Hospital “Pedro Borrás Astorga”, Havana, Cuba; 2Deputy 
Chairperson Cuban Microbiology and Parasitology Society 
 
Giardia infection may result in asymptomatic infection, acute self-limiting diarrhoea, or 
chronic diarrhoea with or without dehydration and with and without intestinal 
malabsorption. Fortunately, most patients with clinical Giardia infection may control 
acute infections within few weeks and recover without sequelae, but a subset of 
patients will progress and develop chronic Giardia infections, either with or without 
symptoms. Advances in our understanding of chronic giardiasis (CG) may improve our 
care of patients in this stage of the disease. It is proposed a new concept of CG and 
highlights the recent advances in our understanding and management of this condition. 
Management requires, initially, an accurate diagnosis, which may exclude several 
conditions that can mimic CG. Optimal treatment requires a tailored approach which 
includes the recognition of the known modifiable causes of this health condition, 
assessment of symptoms and potential complications, their treatment utilizing, if 
necessary, a multidisciplinary team, and an ongoing monitoring for the effect of therapy 
-weighing the efficacy of individual drugs-, all of these together may lead to a 
successful treatment of CG.  
!
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BACKGROUND: Amebiasis is an intestinal illness caused by a one-celled parasite (amoeba) 
called Entamoeba (E.) histolytica. E. histolytica and E. dispar are morphologically 
undistinguishable but have genetic and functional differences. E. histolytica is invasive and 
cause amoebiasis, but E. dispar cause an asymptomatic colonization which does not need 
to be medically treated. We have performed a nested multiplex Polymerase Chain Reaction 
(PCR) targeting small subunit rRNA (Ribosomal ribonucleic acid) gene for differential 
detection of E. histolytica and .E dispar directly from stool samples.  
METHODS: All the fecal samples collected without preservation and were screened for 
amebic cells by parasitological methods. Fecal samples that containing amebic cells were 
stored at -20º C until DNA extraction. DNA extraction was down by using a DNA extraction 
kit. The genus specific primers were designed using nucleotide sequences of 18S-rRNA 
gene of Entamoeba. RESULTS: Thirty one (4.28%) stool samples out of 724 samples were 
positive for E. histolytica/ E. dispar. The nested multiplex PCR illustrated that the size of 
diagnostic fragments of PCR products was obviously different for two Entamoeba species, 
the specific product size for E. histolytica and E. dispar was 439 and 174 bp. The nested 
multiplex PCR was positive in 25 out of 31 stool specimens that 17(54.8%) samples were 
positive for E. dispar and 8 (25.8%) samples were positive for E. histolytica.  
CONCLUSIONS: Nested multiplex PCR was useful for the specific detection of E. histolytica 
and E dispar in stool samples. In current study we detected that E dispar was more 
prevalent   in our study area. 
Key words : E histolytica, E dispar, Nested Multiplex Pcr 
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BACKGROUND: The cause of Babesiosis, piroplasmosis or red water fever is a small 
protozoon called babesia.Vast majority of animals including; aquatics, amphibians, 
rodents, reptiles, birds, mammals and human beings are infected with this parasite. 
Thus, it is considered one of the most important diseases of zoonotic parasitic 
infections and is introduced as a health problem in some countries of tropical areas, 
which at the same time, is of economical importance. The cause of Babesiosis in Iran 
is Babesia microti and rodents are one of the reservoirs' of the disease parasite. This 
investigation is the first molecular study for determining rodents as reservoir hosts of 
Babesia microti in Sarab city and surrounding villages.  
METHODS: First of all 100 rodents of 4 different species consisting Mus musculus, 
Meriones persicus, Cricetulus migratorius and Mesocricetus auratus from different 
villages of Sarab city were hunted using live traps. Then blood samples of all hunted 
rodents were tested by parasitological studies (preparing Impression smear of spleen 
tissue and thin peripheral blood smear).  
RESULTS: By dissection and parasitological studies of all the rodents of 4 different 
species, in 3 Mus musculus which were mice, no schizont of Babesia was seen in 
impression smear of spleen tissue but pear shaped intra erythrocytic babesia parasite 
was 
present in thin blood smear study. Infection Rate was 3% and in the end, 
parasitological test results were confirmed using molecular method of PCR. The 
isolated parasite genus was determined to be Babesia microti.  
CONCLUSIONS: It was specified in this study that rodents, especially Mus musculus 
could be as reservoir hosts for babesiosis in Sarab city of East Azerbaijan province of 
Iran. 
 



Vaccination with Leishmania mexicana LPG induces PD-1 in CD8⁺  and PD-L2 in 
macrophages 

Martínez-Salazar, María Berenice1; Delgado-Domínguez, José Sotero1; Silva-Estrada, 
Jorge1;  González-Bonilla, Cesar2; Becker, Ingeborg1. 

1. Departamento de Medicina Experimental, Facultad de Medicina, Universidad 
Nacional Autónoma de México, Hospital General de México, Dr. Balmis 148, Colonia 
Doctores, 06726, México D.F.,  
2. Laboratorios de Vigilancia e Investigación Epidemiológica, Coordinación de 
Vigilancia Epidemiológica, Instituto Mexicano del Seguro Social, México D.F., 
 
BACKGROUND: LPG has been analyzed as a vaccine candidate, with contradictory 
results. We analyzed the expression of inhibitory receptor PD-1 and the activation 
receptor CD137 in T cells and PD-L1 and PD-L2 in macrophages from BALB/c mice 
vaccinated with different doses of L. mexicana LPG, as well as in mice infected with L. 
mexicana promastigotes and re-stimulated in vitro with LPG. 
METHODS: BALB/c mice were vaccinated with 10 µg or 100 µg L. mexicana LPG or 
infected in ear dermis with 1 × 104 or 1 × 105 L. mexicana promastigotes. Peritoneal 
macrophages were stimulated with 1, 5 or 10 µg LPG or infected with L. mexicana 
promastigotes at a ratio of 1:10 (cells:parasites). Macrophages were stained with 
antibodies against F4/80, PD-L1 and PD-L2. Spleen T lymphocytes from vaccinated or 
infected mice and re-stimulated in vitro with 1, 5 or 10 µg LPG during 24 h were fixed 
with paraformaldehyde and stained with anti CD3, CD4, CD8, PD-1 and CD137 
antibodies. 
RESULTS: LPG vaccination by subcutaneous injection did not protect mice from L. 
mexicana infection. In vaccinated mice, PD-1 expression was induced and CD137 was 
reduced in CD8 T cells in a dose dependent fashion. L. mexicana infection promoted 
PD-1 expression in CD8 T cells and reduced PD-L2 in macrophages in a dose 
dependent manner.  
CONCLUSIONS: PD-1 is induced after vaccination with elevated doses of Leishmania 
LPG or with the infection with elevated amounts of L. mexicana promastigotes. This 
expression is specifically dominant on CD8+ T lymphocytes. These results contribute to 
our understanding of failed protection achieved during LPG vaccination schemes. Our 
data also yield information on novel parasite evasion strategies, achieving CD8+ T cell 
suppression, thereby eliminating one of the more powerful defense mechanisms 
against L. mexicana. 
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BACKGROUND: Blastocystis hominis is one of the most common intestinal protozoan 
parasites in human and various animals which has a worldwide distribution and is often 
isolated from fecal samples in the parasitology laboratory. Given the relatively high 
prevalence and emphasis on pathogenic of Blastocystis hominis especially in 
immunocompromised patients in recent studies, this study was performed to 
investigate the prevalence of Blastocystis hominis in Tabriz in 2009-2010.  
MATERIALS: In this descriptive cross-sectional study, the sample size was calculated 
558 samples based on a statistical formula. Stool samples from each of the cases were 
examined 3 times using direct examination with saline and lugol, staining with 
trichrome and formalin-ethyl acetate concentration method.  
RESULTS: A total of 558 cases, 146 (%26.17) had Blastocystis hominis positive and 
412 (%73.83) had negative. The most common symptoms in cases that showed only 
Blastocystis hominis were abdominal pain (49.4%), anorexia (35.8%) and nausea 
(33%).  
CONCLUSION: Accordingly, Blastocystis hominis infection was the most common 
parasitic infection that in case of neglect can cause many problems for patients. 
Therefore, the use of appropriate diagnostic laboratory procedures in hospitals and 
medical centers can provide effective and accurate diagnosis that it will play an 
important role in the promotion of community health.  
Keywords: Blastocystis hominis, Prevalence, Immunocompromised patients. 
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BACKGROUND: Toxoplasmosis is an infection caused by Toxoplasma gondii, an 
intracellular obligate parasite. Its transmission is usually attributed to ingestion of 
undercooked or raw meat. The aim of this study was to detection and genotyping of 
Toxoplasma gondii in meat products using the molecular method in East Azerbaijan. 
Methods: DNA was extracted from 164 meat products sample obtained from 15 
commercial establishments. Nested polymerase chain reaction with specific primers for 
T. gondii SAG2 locus was used for detection of the parasite in samples.  
RESULTS: Genotyping was carried out by digestion of PCR products with restriction 
enzymes   Cfo1 and Sau3AI.T.gondii DNA was detected in 16.6%, 19.1%, 15%, and 
56.6%, in salami, sausages, and hamburger and kebab samples, respectively. 
Genotyping by RFLP analysis of SAG2 locus revealed that all of the samples belonged 
to genotype I.  
Conclusion: The detection of the parasite in uncooked meat and commercial meat 
products, and the high ratio of seropositive slaughtered animals, emphasis that the risk 
still exists for food - born toxoplasmosis. 
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BACKGROUND: Trichinellosis a disease caused by the parasite, Trichinella, has been 
a major public health problem and has been reported in many parts of the world 
including Africa. It is a zoonotic disease considered as a re-emerging disease in 
developing countries. Focus on control has been to eliminate Trichinella from the food 
chain especially in pigs. 
METHODS: Sera form pigs raised under intensive, semi-intensive and extensive 
management systems between January and December 2010 were analysed using 
commercial ELISA kit (Prionics Lelystad B. V.Netherlands), Statistical analysis was 
done using 1-way ANOVA and Student’s t-test.  
RESULTS: Forty- nine pigs were seropositive to Trichinella out of the 450 pigs (10.89 
%). Twenty three (12.8%) of 180 under extensive system were positive, 17 of 170 
(10%) in semi-intensive system were positive and 9 of 100 (9%) in intensive system 
were positive. Adults had 12.44%, growers 8.28% and weaners 12.50% prevalence 
while females and males were 9.55% and 12.17% respectively. The results were not 
significantly different (p>0.05) 
CONCLUSION:  Zoonotic diseases in the tropics have been neglected more than other 
tropical neglected diseases and indeed trichinellosis in Nigeria especially in pigs have 
not received much attention. ELISA adds a significant level of sensitivity and specificity 
to the detection of Trichinella infection in pigs. Trichinella infection in pigs is influenced 
by housing systems and faulty hygienic conditions in husbandry practice are the main 
epidemiological factor. Intensive management system should preclude the risk of 
Trichinella infection in pigs, however, the result of this study calls for concern and 
confirms that pigs in Nigeria cannot be considered to be entirely Trichinella free. 
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BACKGROUND: Leishmania parasites employ the zinc-metalloprotease GP63 to 
cleave host cell proteins and thence subvert macrophage biology. In macrophages, 
Synaptotagmins (Syts) are proteins that regulate vesicle fusion in processes such as 
exocytosis and phagocytosis. We discovered that Syt XI dampens TNF and IL-6 
secretion. Given the inhibitory role of Syt XI, we hypothesized that Leishmania targets 
Syt XI to augment TNF and IL-6 release. This may then promote infiltration of 
inflammatory phagocytes to the infection site. 
METHODS: Bone marrow-derived macrophages from BALB/c mice were infected with 
amastigotes, or stationary-phase promastigotes of various Leishmania species. In 
knockdown experiments, macrophages were transfected with siRNA to Syt XI prior to 
infection. Protein extracts were analyzed by Western blot, and culture supernatants by 
ELISA. Infected macrophages were also imaged via confocal microscopy. For in vivo 
experiments, mice were inoculated intraperitoneally with L. major promastigotes. After 
4h, cell infiltration and cytokine content in exudates were analyzed via FACS and 
ELISA, respectively. 
RESULTS: We show that Syt XI was directly degraded by GP63 and excluded from 
Leishmania-containing vacuoles. Infected macrophages were found to release TNF 
and IL-6 in a GP63-dependent manner. To demonstrate that cytokine release 
depended on GP63-mediated degradation of Syt XI, siRNA-mediated knockdown of 
Syt XI before infection revealed that the effects of siRNA knockdown and GP63 
degradation were not cumulative. Importantly, intraperitoneal injection of GP63-
expressing promastigotes elicited an increase in TNF and IL-6 secretion and to an 
augmented influx of neutrophils and inflammatory monocytes. Both of these 
phagocytes are infection targets and aid in establishing infection. 
CONCLUSIONS: Our data reveal that GP63 induces TNF and IL-6 release both in vitro 
and in vivo, and contributes to the early increase in inflammatory phagocyte infiltration 
to the inoculation site. These data will improve current understanding of how 
Leishmania exploits the immune response to establish infection. 
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BACKGROUND: Canine and Feline Toxocariosis has a great zoonotic potential. The 
human infection by Toxocara spp. is acquired by accidental ingestion of larvae eggs 
through the soil or vegetables. Children are more susceptible to infection because of 
recreational behaviors and proximity to pets. In this research is determined the 
presence of Toxocara spp. eggs and the risk factors associated to infection in a 
primary school population of San Martin de Porres district in Lima - Perú. 
METHODS: Was selected fifteen Educational Institutions, was collected samples of 
soil and lawn by double W technique from each recreational area. For recovery of 
eggs we apply the Willys-Molloy technique. 
RESULTS: Of the fifteen educational institutions with a total population of 6537 
students, 40% (6/15) were found contaminated with Toxocara spp. eggs. Moreover, 
we determined the risk factors at positive institutions as: only the presence of dogs in 
16,67%, only cats in 16,67%, dogs and cats in 66,67%, recreational areas with well-
maintained lawn in 83,3% and recreational areas without lawn in 16,7%. Was found 
an association significant among the presence of pets and the well-maintenance of 
recreational areas by the pollution with eggs. 
CONCLUSIONS: This is an unpublished research in our country. Our results 
represent a potential risk for transmission of toxocariosis in 44.85% of the student 
population evaluated. 
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BACKGROUND: It has been estimated that 20 million people are infected worldwide, 
specially in tropical and subtropical areas. The species of this genus present a complex 
life cycle that includes snails and crustaceans as first and second intermediate hosts 
respectively, and mammals as definitive hosts, adult worms are generally found in the 
lungs. Paragonimus mexicanus is the causal agent of human paragonimiasis in 
México. Ecologic niche modeling identify the set of conditions that best predict the 
geographic distribution of a species, approximating the full range of distribution with 
environmental data from georeferenced sites of known occurrence.  
METHODS: In the present work we modeled species distributions, weight the individual 
variables contribution, the relationship between environment and host distribution of 
P.mexicanus in Mexico and their intermediate hosts. The models were generated using 
confirmed dataset of parasite records, 19 climatic layers at 1 km resolution from 
Worldclim and data layers of topography from Hydro 1k. To determine the possible 
distribution, two separate approaches to ecological niche modeling were implemented. 
First, a model only with parasite data and a second with models generated from four of 
the seven species reported as intermediate hosts Pseudothelphusa dilatata, P.seiferti, 
P. terrestrial and Tehuana poglayenorum.  
RESULTS: The results indicated a high probability of the presence of the parasite in 
the states from southern Sinaloa to Chiapas and the southern part of Veracruz. On the 
other hand, the crabs´s models showed a distribution gradient on parasite´s distribution 
range.  
CONCLUSIONS: Our results suggest a narrower distribution for P.mexicanus when set 
to that obtained for intermediate hosts. However, the manifestation of strong and 
complex interactions with environmental variables must be taken into account.  
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BACKGROUND: Bacillus thuringiensis has been used as a successful biological insecticide 
for more than 10 years and is uniquely specific.The purpose of this study was to investigate 
Bacterial Toxins Bacillus thuringiensis (Bt) Strains in Vitro on the Genus Culex (Family 
Culicidae) in the Shdegan Wetland Khozestan,Iran.Sampling of larvae and adults(Culex) 
range from southwest Shadegan Wetland Khozestan (Iran),  
METHODS: From March to April 2013 Shadegan wetlands in Khozestan (Iran), mosquitoes 
were collected with nets. Bacillus thuringiensis (PTCC 1491 ) strains products were collected 
from Iranian Research organizations for Science & Technology (IROST).Then, Bt bacterial 
effects on larval and adults genus Culex were studied. 
RESULTS: The study showed toxic effects of Bt on the larva stage in an insect's life cycle is 
the stage during which most of the feeding occurs. When exposed to higher temperatures 
such as sunlight (UV light), however, its half-life greatly decreases to around 3.8 hours. 
Bacillus thuringiensis Strains spores are continuously weakening in the gut host (the toxic 
crystals and other bacterial pathogens) and the insect dies soon thereafter. 
CONCLUSIONS: Bacillus thuringiensis have some important concessions over conventional 
insecticides in mosquito control, besides being safe to non-target organisms including 
human beings. Also,the diversity of toxin produced is the reason for the high advantage of 
these bacteria. However, Bt covers the largest activity spectra covering larvae from many 
Culicidae (mosquito) genera: Culex, Aedes. 
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BACKGROUND: Mosquitoes have four distinct stages during their life cycle: egg, larva 
(wrigglers, eats algae and small organisms), pupa (does not eat) and adult (is freeflying; the 
other stages are aquatic). Mosquito species that feed on blood can annoy people, birds, 
mammals and other vertebrates. The purpose of this study isolation enteric bacteria of Culex 
mosquito genus (Diptera; Culicidae) in the Shadegan wtland Khozestan,Iran. 
METHODS: Samples of adult genus Culex (male/female) were collected 150 mosquitoes of 
Shadegan Wetland (Iran during March to April 2013. 
RESULTS: Studies have shown that the microbial communities isolated from the mid-gut in 
vitro included Proteobacteria, dominated by the genus Enterobacteriaceae (Proteus and 
Escherichia), was the most abundant phylum recovered from Culex mosquito genus larvae. 
Several species; Lactobacillus, Micrococcus sp., Micrococcus candidus, Pseudomonas and 
other unidentified Gram-negative bacteria. 
CONCLUSIONS: Microbes are important for mosquito nutrition, growth, reproduction and 
control.  Also, Culex mosquitoes can cause a many problems for human health. 
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BACKGROUND:  Plasmodia utilise diverse immune evasion strategies to survive in the human host.  
Our studies suggest individual parasites altruistically enhance susceptibility of the human host to 
subsequent infections. For example, some immunogenic polymorphic variants of the circumsporozoite 
(CS) protein of P. falciparum divert the T cell repertoire away from recognizing other common CS strains. 
Here we developed a mouse model to determine the consequences on T cell repertoire of the sequential 
immunization with different polymorphic CS variants. Moreover, we compared diverse adjuvants for their 
potential to broaden the T cell repertoire. 
METHODS: Reactivity in mice to variants of the pre-erythrocytic malaria peptide CD8 T cell epitope from 
the circumsporozoite (CS) protein, pb9, was studied by immunizing animals with dendritic cells pulsed 
with pb9 itself or its single aminoacid variants, and assessing the effect of homologous or heterologous 
variant boosting for broad patterns of cross-reactivity by IFN gamma ELISPOT.  To compare the 
functional T cell repertoire induced to the same antigen in different delivery systems, we also immunized 
with pb9 conjugated to nanoparticles or mixed with Poly:IC, Montanide or Alum, and evaluated patterns 
of cross-reactivity.   
RESULTS: Sequential heterologous immunization with specific variant combinations of pb9 resulted in 
greatly decreased reactivity to both the priming and the boosting variant epitope, suggesting a T cell 
variant of ‘original antigenic sin’. Immunization with the same peptide in different adjuvants showed 
variable magnitudes of homologous responses, but highly conserved patterns of cross-reactivity.  
CONCLUSIONS: Sequential immunization with particular variants of the same T cell epitope may lead to 
profound deficiencies in priming de novo immunity, as well as in re-stimulating pre-existing immunity. 
The pattern of cross-reactivity induced by polymorphic malaria epitopes appears to primarily depend on 
peptide sequence, and is not easily modified by employing diverse adjuvants.   
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BACKGROUND:  Mapping the physico-chemical properties by which nanoparticles 
interact with antigen presenting cells, supports the design of potent vaccine carriers. 
Nanomagnets can be further incorporated into vaccines to manipulate in vivo 
deposition.   We show herein a number of new nanovaccines to elicit potent, strain-
transcending and long lasting immunity against multiple malaria infection stages.  
METHODS: Nanoparticles made of polystyrene (PS), silica (S) or superparamagnetic 
iron oxide (SPION) coated in biodegradable polymers polyethyleneimine (PEI) and 
hyaluronan (HA) are conjugated covalently to diverse malaria antigens including 
lysates, protein, peptides or DNA and quality controlled for size, antigen loading and 
surface charge. Vaccines are immunized into mice or sheep and immunogenicity 
tested by ELISA (antibodies) or ELISPOT (CD8 and CD4 T cells) amongst other 
assays. Protective efficacy is tested by challenge with lethal malaria parasites in mice. 
RESULTS: We defined the nanoparticles preferentially taken up in vivo by dendritic cell 
subsets capable of cross-priming and inducing Th1 and CD8 T cells. Antigen 
conjugated to such nanoparticles elicited potent combined CD8 and CD4 T cells, and 
antibody immunity in mice and sheep. The long lasting CD4 T cells and antibodies 
elicited by our nanovaccines to blood–stage antigens conferred immunity and 
protection superior to Freunds, Montanide or Alum. DNA nanovaccines induced high 
antibodies, with further inclusion of DC targeting polymers (HA) and nanomagnets to 
promote in vivo stability. CD8 T cells were induced with nanovaccines to a protective 
pre-erythrocytic antigen at higher levels than conventional adjuvants, including Poly:IC.   
CONCLUSIONS: By understanding the biology of lymph nodes and dendritic cells it is 
possible to encourage them to take up antigens bound to highly size-defined 
nanoparticles, which elicits potent and long lasting immunity, higher than conventional 
inflammatory adjuvants, and in the case of blood-stage malaria, conferring protection 
against multiple malaria strains.   
 



Schistosoma haematobium genomic resources – toward post-genomic discoveries 
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BACKGROUND: Urogenital schistosomiasis is a debilitating disease affecting more than 100 
million people mainly in sub-Saharan Africa. Schistosoma haematobium worms that live in 
the blood vessels of the urogenital system cause this disease; these worms release eggs 
that become entrapped in terminal vessels of the bladder wall and/or uterus, and cause 
chronic inflammation and fibrosis. These changes also promote malignant cancer and 
HIV/AIDS. As there is no vaccine against urogenital schistosomiasis, control relies heavily on 
only one drug, praziquantel. Mass treatment of people with this drug in endemic regions will 
induce drug resistance in S. haematobium, such that new interventions (drugs) are a major 
priority. Preferably, such interventions should be built on deep knowledge and understanding 
of schistosome biology, and the pathogenesis of disease. A lack of knowledge and 
understanding of this pathogen and associated human disease has been a major obstacle to 
developing new and effective drugs, vaccines and diagnostic tools.  
METHODS AND RESULTS: Using the recently sequenced draft genome as a foundation, we 
will present improvements to the S. haematobium genome annotation, including evidence of 
alternatively spliced genes and characterisation of non-coding small RNA elements, and our 
use of new flatworm genomic data to improve the functional annotation of genes using 
protein-clustering methods. We will also show how this genomic resource is now being used 
to study population genetics and the biology of the worm, as a basis for the identification, 
prioritisation and validation of a panel of core and essential genes as anti-schistosomal drug 
targets.  
CONCLUSIONS: These outcomes will provide a solid basis for drug development and 
effective translation. 



Retrospective study of coproparasitological analysis performed in dogs at the 
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BACKGROUND: Gastrointestinal parasitosis are the most frequent and important diseases 
of young dogs for its high prevalence and because some of them are considered zoonoses. 
The aim of this work is to verify the occurrence of helminth and protozoan infections in dogs 
by fecal examinations at the University Veterinary Hospital Bernardo Aranovich, from 
January 2011 to March 2013. 
METHODS: Clinical records from dogs were analysed from January 2011 to March 2013. All 
coproparasitological exams are conducted in the same way: the dogs fecal samples were 
collected by the owners and stored at 4oC until Sheather method analysis.                              
RESULTS: Eighty four fecal samples were analysed: 43 (51.1%) were positive for parasites, 
the majority asymptomatic. From the positives, 33 (76.7%) showed Giardia duodenalis, 11 
(25.5%) coccidia, 11 (25.5%) Ancylostoma spp., 04 (9.3%) Toxocara spp. and 03 (6,8%) 
Trichuris spp. Among those results are also mixed infections as: 9 (20,9%) for Giardia 
duodenalis + coccidia; 2 (4,6%) Giardia duodenalis + Ancylostoma spp.; 2 (4,6%) for Giardia 
duodenalis + Toxocara spp.; 1 (2,3%) Giardia duodenalis + coccidia + Ancylostoma spp.; 1 
(2,3%) for Giardia duodenalis + coccidia + Ancylostoma spp. + Toxocara spp. + Trichuris 
spp. 
CONCLUSION: The prevalence of Giardia duodenalis was higher than expected, while the 
helminths occurrence was low. These results show the need for further studies to 
characterize the genotypes of Giardia duodenalis affecting this population. 

 

 



Analysis of Plasmodium falciparum local adaptation to malaria transmission 
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BACKGROUND: Malaria remains a major disease in the tropics despite enormous 
efforts to control it. This is due to parasite and the mosquito vector capacity to acquire 
resistance to drugs commonly used antimalarials and resistance to insecticides.  The 
parasite genome is highly diverse but how this translates environment-specific 
adaptation has not been systematically investigated. Here we describe the adaptive 
phenotypic variation at the transcriptional level of Plasmodium falciparum, the species 
responsible for most malaria mortality and morbidity globally.   
METHODS: We performed microarray analysis on clinical isolates of human malaria 
parasites from Africa and compared parasites from high transmission to those from low 
malaria transmission to identify genes whose expressions are associated with 
adaptation to different transmission intensity. 
RESULTS: We found that genes up-regulated in high transmission populations were 
concentrated in functions related to red blood cell invasion, transport (both of ions and 
metabolites through membranes as well as proteins to organelles via vesicles and 
export into the red cell cytosol), translation (ribosome biogenesis) and protein turnover.  
Genes down-regulated in H populations were strongly enriched in production of the 
non-replicating transmission forms of the parasite (gametocytes) 
CONCLUSIONS: We find that parasites selected in high transmission environments 
are programmed towards higher in-host replication rates and lower investment in 
transmission than parasites from low transmission environments. This has critical 
implications for the evolution of parasite virulence in response to control programmes. 
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Plasmodium falciparum resistance to frontline antimalarial drugs has emerged 
repeatedly in Southeast Asia and spread to Africa, prompting the World Health 
Organization to recommend the worldwide use of artemisinin (ART)-based combination 
therapies (ACTs) for falciparum malaria in 2005. ART and its derivatives are highly 
potent, short-acting antimalarial drugs that must be used in combination with less 
potent, long-acting partner drugs (e.g., mefloquine, lumefantrine, piperaquine) to 
completely eliminate parasites from patients. ART resistance in P. falciparum was first 
reported in 2009 from Pailin Province, Western Cambodia, where it manifested as 
delayed parasite clearance in patients treated with an ART derivative or ACT. ART-
resistant parasites have since become entrenched throughout Western Cambodia, 
have emerged elsewhere in Southeast Asia, and are now threatening the efficacy of all 
ACTs worldwide. In a highly collaborative international effort, a series of in-vitro, 
genomic, epidemiological and clinical studies have rapidly increased our knowledge of 
ART resistance. These collaborations have (i) defined clinical ART resistance as a long 
parasite clearance half-life in patients, (ii) mapped the emergence and spread of ART 
resistance across Southeast Asia, (iii) developed an in-vitro assay for the study of ART 
resistance in the laboratory, (iv) associated mutations in a parasite kelch protein 
“propeller” with ART resistance in Southeast Asia, and (v) detected frontline ACT 
treatment failures in Cambodia. Efforts are now underway to elucidate the molecular 
mechanism of ART resistance, to map the geographic distribution of “propeller” 
mutations, and to eliminate ART-resistant parasites from Southeast Asia and prevent 
their global spread. 



Nectomys squamipes as an animal model for the study of human schistosomiasis 
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BACKGROUND: Schistosomiasis is a chronic disease caused by Schistosoma mansoni, 
which induces granuloma formation. Animal models, particularly murine, have frequently 
been used to study the various aspects of schistosomiasis. The semi-aquatic rodent 
Nectomys squamipes has been found naturally infected with S.mansoni and has a 
geographical distribution that coincides with endemic areas of human schistosomiasis in 
Brazil. Both water rats and humans get infected gradually, after multiple contaminated water 
contacts when they are exposed to schistosomes and to a variety of other pathogenic 
agents. As humans and water rats share the same characteristics of S. mansoni infection, 
the aim of this study was to investigate the histological and ultrastructural features of 
schistosomiasis in N. squamipes. 
METHODS: Animals (n=3) were captured and euthanized by deep anesthesia (animal ethical 
approval # L-0049/08). Liver fragments were processed for light and transmission electron 
microscopy. Histoquant software was used for morphometric analysis of granulomas with 
visible schistosome eggs in the center.  
RESULTS: Liver sections showed inflammatory infiltrates and periovular lesions in pre-
granulomatous stages, characterized by exudative reaction (7,93%) and exudative-necrotic 
reaction (1,22%) and a clear predominance of exudative-productive (48,78%) and productive 
(42,07%) granulomas. The degree of impairment of hepatic tissue was very small (mean = 
5.05%). The ultrastructure of granulomas showed the presence of eosinophils and 
macrophages in close contact to larvae-containing-eggs. 
CONCLUSIONS: We identified histopathological similarities with the human infection, 
qualifying the water rat as a suitable model for the study of human schistosomiasis. 
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BACKGROUND: Parasitoses are an important health problem and constitute one of the 
main worldwide causes of human morbidity and mortality. Environmental and socio-
economical factors can influence the frequency and kind of parasites that are 
transmitted. Santa Marta is a touristic city with 9 different localities and many people 
with low income. 
METHODS: Population was selected of two different localities of the Santa Marta city. 
Data about socio-economical status, education levels, gastrointestinal symptoms were 
collected by questionnaire. Fecal samples were collected from participants and 
examination was done with Lugol's staining by optical microscopy. Statistical analysis 
was done by Chi-square and Regression analysis to determine influencing factors in 
parasitoses. 
RESULTS: A total of 36 questionnaires and samples were collected. Differences 
between localities were in geographical localization, proximity to the river and 
conditions of houses. Mean age of participants was 21 years old. The majority of 
participants had a high school level. Only 27.8% of participants had gastrointestinal 
symptoms (most frequently: abdominal pain and diarrhea). Microscopic examination 
was positive in 36.1%. The most frequent parasite was G. intestinalis (27.8%) and 
mixed parasitoses were 5.6%. In cases of mixed parasites, a combination between G. 
intestinalis and E. hystolitica were found. Important factors for parasitoses were sex, 
education level and the presence of public services (p<0.05) 
CONCLUSIONS: This study was an initial approach to find frequency of parasites and 
influencing factors in Santa Marta. We need more samples to extend study and obtain 
information to develop a strategy to prevent parasitoses in Santa Marta.  
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BACKGROUND: The genre Lutzomyia has great importance in public health, since 
several species are biological vectors of pathogenic agents, who produce diseases in 
human beings as the leishmaniasis and bartonellosis. Lutzomyia columbiana 
constitutes a topic of interest in investigation explained by the limited knowledge of the 
ecological dynamics of the vector.  
METHODS: Between June 2013 and February 2014, an entomological transverse 
study for the collection of Lutzomyias in the municipalities of, San Pablo, Albán, The 
Union, Sandoná, Consacá, Guaitarilla, Linares and Samaniego was carried out, 
historical foci of bartonelosis located in the basins of the rivers Guaitara, Juanambú 
and Mayo. The capture of the samples was done between 6:00 pm and 7:00 am, using 
type CDC traps, Shannon traps and active search in resting places of shade 
ecosystems coffee plantations in twelve farms located between the 1300 and 1800 
m.a.s.l.  
RESULTS: 1227 specimens were collected Lu. columbiana [ 1215 ♀ and 12 ♂ ] in 16 
localities in 8 municipalities, which are included in the Orobioma Under the Andes. The 
sites of capture were located in agricultural heterogeneous areas, secondary 
vegetation, with soils of type andisol. Regarding the microclimate, relative dampness 
was between 78-84 % and nighttime temperatures were between 15.8-19.81 º C. 
CONCLUSIONS: The results allow to consider that the species found in 8 
municipalities ratify the presence of species of the verrucarum genre that allegedly 
could be involved in the transmission of bartonelosis as it was affirmed in its moment 
by the laboratory of Public Health of Nariño (1941) and in the transmission of 
leishmaniasis as mentioned by Arroyo CG and Garzon J. (1995) before an outbreak of 
Leishmania mexicana in Samaniego (N).  
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BACKGROUND: The nematodes of the genus Trichinella are intracellular parasites of 
skeletal muscle cells. These organisms are able to parasitize carnivorous and 
omnivorous vertebrates, including man. They are causative agents of trichinellosis, an 
important worldwide zoonotic disease. Twelve Trichinella taxa are divided into two 
clades characterized by the presence or absence of an intramuscular collagen capsule. 
In the Czech Republic we recognize three trichinella species - Trichinella spiralis, T. 
britovi (mainly in carnivores and wild boars) and T. pseudospiralis (mainly in predatory 
birds). While T. spiralis and T. britovi induce the formation of a collagen capsule 
surrounding the parasite, T. pseudospiralis survives in a non-encapsulated form. 
Investigating the functions of various bioactive molecules produced by parasites 
expands our understanding to the principles of host-parasite interaction.  
METHODS: We used High-Performance Liquid Chromatography (UltiMate® 3000 
RSLCnano LC) in combination with Mass Spectrometry (Orbitrap-Elite MS system) and 
transcriptomic analysis (Illumina MiSeq) to reveal and compare the spectrum of 
molecules in excretory-secretory products and all transcripts of L1 larvae of these 
model organisms.  
RESULTS: Several of important functional protein compounds were observed and their 
key role in host-parasite cross-talking was estimated. 364 proteins in ES products of 
Trichinella spp. L1 larvae were identified, e.g. antigens - 53 kDa protein, 43 kDa 
glycoprotein or biologically active proteins – cysteine peptidases and their inhibitors. 
Some of these molecules were prepared in recombinant form. Acknowledgements: 
This research was supported by the Ministry of Education, Youth and Sports of the 
Czech Republic (Grant CONTACT II n. LH12096), by Charles University in Prague 
(UNCE 204017, PRVOUK P41, SVV 260074/2014), and by the project “CEITEC - 
Central European Institute of Technology” (CZ.1.05/1.1.00/02.0068) from European 
Regional Development Fund. 
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BACKGROUND: The drugs aphidicolin and nocodazole have been successfully used 
in the cell cycle synchronization of Giardia trophozoites cultures, but aphidicolin causes 
double-stranded DNA breaks, and nocodazole is associated with hyperploidy and 
abnormal cell morphology. 
METHODS: We applied counterflow centrifugal elutriation (CCE), which is a velocity 
sedimentation method that separates cells on the basis of their size, to fractionate 
asynchronous Giardia cultures.  Flow cytometry analysis was utilized to determine the 
cell cycle stage of the cells in each CCE fraction.  The DNA content in the cells was 
also determined by measuring the relative fluorescence of the nuclei in the cells after 
DAPI staining and application of the Cell Profiler program. Immunofluorescent 
microscopy with an antibody against phosphorylated histone H2Ax was used to 
determine the extent of double-stranded DNA breaks in the CCE fractions.  For RT-
qPCR analysis, we employed the geNorm program and an endogenous “spike” to 
identify an appropriate normalizer gene. 
RESULTS AND CONCLUSIONS: We are able to obtain fractions of Giardia cultures 
enriched in defined stages of the cell cycle by CCE.  Furthermore, the cells in these 
fractions do not show increased levels of double-stranded DNA breaks compared to 
control cells.  Quantitative RT-PCR showed that the mRNA levels of the four core 
histone genes are elevated early at G1/S, and the three cyclin genes are elevated at 
G2/M.  We will present more results from our gene expression studies as well as 
results from the application of CCE on cultures of encysting Giardia to isolate cells 
representing the different stages of encystation. 
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Rafferty, Steven1; Teghtmeyer, Megan2; Yang, Zhen2; Mesbahuddin, Mirfath2; 
Pazdzior, Robert1; Drake, Danielle1; Yap, Eva1; Yee, Janet1 
 
1Biochemistry Program; 2Environmental and Life Sciences Graduate Program, 
Trent University, Peterborough, ON Canada 
 
BACKGROUND: A previous lack of biochemical evidence suggested that Giardia 
lacked heme proteins. However, the Giardia genome encodes at least four members of 
the cytochrome b5 family and one flavohemoglobin. 
METHODS: 1) Cytochromes: We expressed three isotypes as recombinant proteins 
and characterized their electrochemistry and spectra (UV-Vis and 1H-NMR). 2) 
Flavohemoglobin: We expressed the flavohemoglobin and measured its ability to 
counter oxidative and nitrosative stress in enzymatic assays.  We also measured 
changes in the expression of the flavohemoglobin in Giardia under nitrosative stress at 
the mRNA and protein level by RT-qPCR and Western Blotting. 3) Heme requirements 
of Giardia: We are using a recombinant bacterial hemophore, HasAp, in experiments to 
deplete Giardia culture media of heme. 
RESULTS AND CONCLUSIONS: 1) The UV-visible spectra of the Giardia proteins 
resemble those of other family members, but with reduction potentials of -130 to -180 
mV lower than microsomal b5 (+6 mV), reflecting a greater preference for the oxidized 
state. 1H-NMR data indicates altered environments for the heme cofactor compared to 
microsomal b5. 2) The NADH oxidase activity of the flavohemoglobin is stimulated by 
NO donors, and it catalyzes NO breakdown.  mRNA and protein are up-regulated by 
nitrosative stress. Interestingly, Western Blotting suggests post-translational 
modification of the protein that may be due to sumoylation. 3) Work on the ability of 
HasAp to act as an effective agent for heme depletion is now in progress. While we 
and others have made a good start, much more needs to be done, especially in 
defining the roles of hemeproteins in Giardia and the processes of heme acquisition. 
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BACKGROUND: Chagas disease affects approximately 10 million people in Latin 
America. In Yucatan, Mexico the prevalence of infection is 1 % to 5 %. It make 
necessary to conduct an effective prevention awareness of the disease in the 
population. For this purpose, an educational strategy was developed to be applied to 
primary school children, assuming that they are great communicators in their 
household level for community outreach. 
METHOD: Before the educational intervention, preconceptions about Chagas disease 
were explored by a participative workshops on parents, teachers and students of the 
participating institutions. The educational strategy used were science workshops which 
were designed from the use of didactic sequences, considering aspects of bilingual 
communication (Spanish - Maya), the workshops covered: theoretical foundations, 
epidemiology, forms of transmission, vector and infectious agent from Chagas disease. 
Subsequently, the conceptual transformation was evaluated. 
RESULTS: Students were able to distinguish the transmitting vector of other insects in 
the region. The impact of this work was such that the participation at community level 
was evidenced, where the children, because of their intrinsic interest, made proposals 
beyond the requested ones supported by parents and teachers, for example, they 
developed a mock-up showing the places of houses and courtyards, where the vector 
is found, also they composed a song expressing clear concepts of vectorial 
transmission of Chagas disease. 
CONCLUSIONS: This educational strategy at primary schools allowed educational 
community to distinguish clearly vectorial transmission of Chagas disease. It requires 
improving this educational strategy to obtain better knowledge of the other forms of 
transmission (congenital and blood donation).Order to test the efficiency in other 
cultural context needs to be carried out in other communities in Mexico. 
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BACKGROUND: The cestode Taenia asiatica is distributed in Asia, and until recently, was 

not considered to occur in Japan. However, since June 2010, T. asiatica infections in 

humans were confirmed in Tokyo and the surrounding prefectures. The findings of that 

outbreak were presented at the first symposium on T. asiatica held in Korea in October 2011. 

At this satellite meeting, we will present an update of T. asiatica infection in Japan since 

2011, including the results of an experimental study of T. asiatica infection using miniature 

pigs and prevalence in commercially available pig livers. 

METHODS: Human taeniosis was diagnosed by DNA analysis of expelled proglottids. To 

study the development of T. asiatica in pigs and the pathological changes induced by the 

parasite, pieces of mature proglottids obtained from a patient were orally given to 3 

miniature pigs. The subsequent development of cysticercus and pathological changes in the 

liver were then microscopically observed. Prevalence of T. asiatica cysticerci in 470 

commercially obtained pig livers was also investigated and suspected lesions were 

examined by DNA analysis. 

RESULTS: The number of human cases has decreased since 2011, but a total of 30 cases 

have been confirmed to date. Mitochondrial cox1 analysis of T. asiatica isolates revealed at 

least 5 different origins for the confirmed infections. Experimental infection using miniature 

pigs revealed that T. asiatica developed into cysticerci in the liver on day 9 after inoculation, 

and that most cysticerci were already either dead or denatured on day 20 after inoculation. 

No T. asiatica cysticerci were detected in the 470 commercially obtained pig livers.   

DISCUSSION: Since the underlying reasons for the T. asiatica infections have not yet been 

clarified, we have continued our survey of T. asiatica infection in humans and pigs. 

Experiments using pigs have not conclusively shown whether pigs are suitable intermediate 

hosts for T. asiatica.  
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In Thailand malaria transmission occurs mostly along the Thai-Myanmar border.  All 4 
human malaria including P. falciparum, P. vivax, P. malariae and P. ovale have been 
found.  With recent molecular technology, P. knowlesi also has been identified.  Total 
of 29,112 patients were identified in 2013 by microscopic examination of blood 
smears.  The number of cases has slightly increased comparing to 2012 (27,674 
cases).  Among those cases, P. vivax accounts for 57% of all patients. The pattern of 
malaria has changed in the past 5 years, when more cases were found in migrant 
workers.  Recently malaria has been found in Thai population more than the migrant 
population.  In cross-sectional and cohort studies conducted in 3 provinces along the 
Thai-Myanmar border a large reservoir of asymptomatic infections has been identified, 
with 90% of all infections detected not associated with febrile symptoms. Preliminary 
suggested travel across the border into Myanmar is an important risk fact for P. 
falciparum, whereas P. vivax transmission occurs mainly within the villages.  
Examination of gametocytes in the asymptomatic populations showed that over 79% P. 
vivax and P. falciparum positive cases had detectable gametocytes.  To evaluate the 
impact of the asymptomatic populations in malaria transmission, mosquitoes feeding 
on those people have been performed.  The updated result will be presented at the 
meeting. 
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BACKGROUND: Enteric parasites plays one of the major role in controlling the DALY rates 
due to diarrheal diseases in developing countries like India. Kolkata being one of the most 
densely populated city of eastern India with plenty of immigration and emigration of multi-
cultured people so estimation of parasite burden in Kolkata can reflect the diarrhoeogenic 
capacity of the region. Here we have conducted a surveillance program on the enteric 
parasites of Kolkata along with genetic diversity study on major diarrhea causing parasites 
found in city population.  
METHODS: Four yearlong studies has been conducted with diarrheal patient attending 
Infectious Diseases Hospital in Kolkata as well as from diarrhea prone communities of the 
city. The stool samples were collected from them and were subjected to molecular 
diagnostics followed by high resolution Multilocus genotyping of major enteric diarrhea 
causing parasites.  
RESULTS: The study revealed Giardia lamblia, Entamoeba histolytica and Cryptosporidium 
to be the major cause of parasitic diarrhea in this city. Along with that helminth burden was 
also observed in the areas with inadequate sanitation facility. Multilocus sequence typing 
(MLST) showed presence of mixed or recombinant assemblages for the first time in the 
clinical isolates of G. lamblia. High resolution STR (Short Tandem Repeat) typing of E. 
histolytica identified new repeat pattern with tRNA linked STR region which are unique to the 
Indian isolates. Significant association between repeat pattern of asymptomatic and amoebic 
liver abscess cases were identified suggesting the possibility of divergent evolution pattern in 
E. histolytica. Moreover a strong correlation between repeat pattern and disease outcome in 
amoebiasis could also be identified. Helminth surveillance showed high prevalence of 
Ascaris in the slum areas of the city. Comparative genotyping of Giardia and 
Cryptosporidium isolated from different host proved the presence of zoonotic and 
environmental transmission occurring in the city.  
CONCLUSION: The report provides an idea regarding the epidemiology of enteric parasites 
in the city. High extent of genetic diversity leads us to find out some significant correlation 
with the disease outcome as well as to understand the mode of transmission of these 
parasites.       
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Haemonchosis is a disease with a great 
economic impact on sheep farms located in 
humid areas including tropical and subtropical 
regions of the world. The resistance is an 
inheritable genetic trait (h2, 0.22-0.63) 
associated with certain sheep breeds. Resistant 
sheep do not completely reject the disease; they 
only harbor fewer parasites than susceptible 
sheep and therefore have a lower fecal egg 
count. Protective immune response to 
haemonchosis is an expression of genetic 
resistance. Genetically resistant sheep have 
non-specific mechanisms that block the initial 
colonization by Haemonchus contortus larvae. 
These sheep also have an efficacious Th2 type 
response (e.g., increases in blood and tissue 
eosinophils, specific IgE class antibodies, mast 
cells, IL-5, IL-13 and TNFα) that protects them 
against the infection; in contrast, susceptible 
sheep do not mount this type of immune 
response. An essential factor modulating the 
type of response is the age at the time of 
infection. Lambs that are three to six months old 
have fewer CD4+ lymphocytes in the abomasum 
wall related to diminished immune response 
against H. contortus. In contrast, a greater 
number of Tγδ lymphocytes have been 
observed in the abomasum wall of young sheep. 
Bovine Tγδ lymphocytes stimulated with 
concanavalin A produced IL-2, IFNγ and TNFα. 
If the same pattern of cytokines is produced by 
Tγδ lymphocytes of young sheep, they would 
mount Th1 type response. While this hypothesis 
could explain the high susceptibility of young 
lambs to infection, it requires the support of 
further studies. Finally, the immune response 
and the associated resistance can be modified 
by the type of antigen that is recognized and by 
such factors as age, nutrition and the number of 
infections.  
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BACKGROUND:  Damage caused by sheep parasitism poses a major health and 
financial cost to livestock production industries. As parasite resistance to drenches 
increases, alternative mechanisms of control must be developed. To establish parasite 
expulsion, both mucosal barrier and immune responses have been shown to be 
important. Activation of local immune cells such as mast cells are associated with 
gastrointestinal nematode rejection from the host. Therefore, we hypothesise that 
activation of mucosal mast cells by agents such as the mast cell degranulater compound 
48/80, and simultaneous induction of limited tissue damage, will facilitate an immune 
response against parasitism. 
METHODS: An endoscopic abomasal injection in sheep was used to deliver a cocktail 
containing compound 48/80, Dextran Sodium Sulphate (DSS), Brij 35 and 10 µm tracer 
beads directly into the H. contortus site of infection. It is hypothesized that this cocktail will 
increase mucosal permeability, activate mast cells and induce inflammation. Intestinal 
tissue samples were collected for histological analysis and levels of inflammatory markers 
were measured by RT-qPCR. 
RESULTS: Gross histological analysis demonstrated dose-dependent inflammation at the 
site of injection. Microscopic analysis indicated downstream migration of the injected 
compounds into the duodenum and the jejunum. There was also a dose-dependent 
increase in leukocyte infiltration into the abomasum, duodenum and jejunum of treated 
sheep compared to untreated control animals.  We are currently prosecuting gene 
expression changes along the GI tract in response to treatment using RT-qPCR. 
CONCLUSIONS: Based upon gross and microscopic histology, we have successfully 
induced limited tissue damage to the intestinal mucosa resulting in leukocyte infiltration, 
similar to the level of damage caused by parasitism. The inclusion of recombinant ovine 
IL33 with these compounds is hypothesized to produce a vaccine that mimics the action 
of parasites and polarizes the host response towards a protective Th2 response against 
gastrointestinal nematodes in sheep. 
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BACKGROUND: Hydatid cyst caused by Echinococcus granulosus is one of the most 
important parasitic disease around the world and many countries in Asia, including Iran are 
involved with this infection. This disease can cause high mortality in humans as well as 
economic losses in livestock. To date, several molecular methods have been used to 
determine the genetic variation of Echinococcus granulosus. So far identification of E. 
granulosus using real-time PCR fluorescence-based quantitative assays has not been 
studied worldwide also in Iran. Therefore the aim in this study was to investigate the 
genetic diversity of Echinococcus granulosus from center of Iran using real-time PCR 
method.  
METHODS: A total of 71 hydatid cysts were collected from infected sheep, goat and cattle 
slaughtered in Isfahan, Iran during 2013. DNA was extracted from protoscoleces and/ or 
germinal layers from each individual cyst and used as template to amplify the mitochondrial 
cytochrome C oxidase subunit 1 gene (cox1) (420 bp). 
RESULTS: Five cattle isolates out of 71 isolates were sterile and excluded from further 
investigation. Overall, in 66 isolates the partial sequences of cox1 gene of E. granulosus 
strains indicated the presence of genotypes G1 [(49/66) 74.24%], G3 [(15/66) 22.72%] and 
G6 [(2/66) 3.03%] in infected intermediate hosts. Sixteen sequences of G1 genotype had 
micro- genetic variants and they were compared to the original sequence of cox1. But 
identified isolates as G3 and G6 genotypes had complete consistent to original sequences. 
G1 genotype in livestock is dominant genotype in Isfahan region.  
CONCLUSIONS: We believe that the real-time PCR that has been developed in the 
present study, provides powerful means for molecular and epidemiological studies on E. 
granulosus human and animals. Therefore we suggest that the extensive use of this 
technique with high sample size can help to find undetected genotypes using different 
molecular targets. 
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BACKGROUND: Trichomonas vaginalis is the causative agent of human 
trichomoniasis, the most common non-viral sexually transmitted infection world-wide. 
Despite its prevalence, little is known about the molecular mechanisms involved on 
T.vaginalis proliferation.  
METHODS: Parasites were treated with Calyculin A (CA) and proliferation was 
evaluated. The phosphrylation state of cytoskeleton was evaluated by western blot and 
immunofluorescence. Trichomonas growth factors were cloned and expressed (TvGf1, 
TvGf2 and TvGf3). Proliferation assays as well as dose responde assays were 
performed in presence or abscense of Trichomonas recombinant growth factors 
(TvGfr). Cell localization was determined by confocal immunofluorescence and 
electromicroscopy whereas pulse chase with 35S methionine was used to identify 
secreted growth factors.  
RESULTS: Proliferation of T. vaginalis was blocked by CA, a potent PP1 inhibitor. 
Antisense oligonucleotides targeted to PP1γ but not PP1α or β inhibited proliferation of 
trichomonads. CA-treated parasites underwent cytoskeletal modifications, including a 
lack of axostyle typical labelling. Three TvGfr were cloned and expressed. A dose-
dependent increase of the parasite number (40-60%) was observed in T.vaginalis 
cultures incubated with the TvGfr respect to controls incubated without them. Confocal 
Microscopy reveals  that growth factors were present mainly in the first three hours of 
culture. On the other hand, electromicroscopy reveals that TvGf1 and TvGf3 were 
localized inside of secretory or endocytic vesicles whereas TvGf2 was observed inside 
of lysosomes. Finally, the secretome of methionine 35S labelled parasites followed by 
immunoprecipitation with polyclonal antibody raised against TvGf3 shown a single 
band of around 30kDa, confirming that proteins are secreted by parasite. 
CONCLUSION: Taken together, these results suggest that cytoskeletal 
phosphorylation and proliferation could be regulated by a CA-sensitive phosphatase 
where the role of PP1γ could not be ruled out. In the same way, T. vaginalis 
proliferation was induced by protozoan secreted growth factors.  
Support: FONDECYT 1131007!
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BACKGROUND: The success of helminth parasites is partly related to their ability to 
modulate host immune responses towards an anti-inflammatory/regulatory phenotype. 
This ability resides with the molecules contained in the secretome of helminths that have 
been shown to interact with host immune cells and influence their function. Consequently, 
there exists a unique opportunity to exploit these molecules for the prophylactic and 
therapeutic treatment of human pro- and auto-inflammatory disorders (for example septic 
shock, transplant rejection and autoimmune disease). 
METHODS: In determining the mechanisms used by the trematode parasite, Fasciola 
hepatica, to modulate the immune responses of its host, we have identified three 
individual immune-modulatory proteins within the secretome; namely cathepsin L1, 
peroxiredoxin and helminth defence molecule. The potential of these proteins in the 
prevention of immune-mediated disease has been tested in a range of animal models. 
RESULTS: While cathepsin L1 effectively suppressed the inflammatory response 
mediating endotoxic shock, it did not prevent the development of antigen-specific 
autoimmune responses, which result in the development of type 1 diabetes or relapsing 
remitting experimental encephalomyelitis. In contrast, only 6 injections of Fasciola 
helminth defence molecule significantly protected mice from developing clinical symptoms 
associated with these diseases. Surprisingly, protection from disease was elicited 
independently of the induction of regulatory T cells or a switch to polarised Th2 type 
immune response. 
CONCLUSIONS: Our results suggest that a single helminth-secreted protein may be 
developed clinically to control human immune responses in a way that is conducive to the 
prevention of immune-mediated diseases.  
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Cystic echinococcosis is a disease that can be largely eliminated given the correct approach to 
control. Successful schemes have relied on intensive anthelmintic therapy of dogs, dog control and 
supervision of the slaughter of farm animals. In high-income countries, cystic echinococcosis has 
been eliminated from New Zealand, Tasmania, Iceland and most of Cyprus using such methods. In 
addition the disease is effectively eliminated in several high-income countries in Europe. However, 
in most countries where Echinococcus granulosus is endemic, echinococcosis remains a serious 
health problem and can result in substantial production losses in livestock. In low income countries 
the financial or infrastructure resources are often not available for control of this disease. In high-
income countries where the parasite remains a problem, veterinary public health priorities may lie 
elsewhere. The challenge is to design affordable programmes in low-income countries, which can 
make echinococcosis control realizable. In high-income countries appropriate evidence provided to 
decision makers may give the disease a higher priority. 
New tools becoming available include the development of vaccination to prevent transmission, 
mathematical models to predict outcomes and burden analysis, which can demonstrate the impact 
the disease has on society. In addition there is also the real prospects of integrating control of 
cystic echinococcosis with the control of other neglected zoonoses and tropical diseases and 
animal diseases. Using case studies, the optimal use of such tools will be demonstrated. In many 
instances Government investment in disease control remains a political decision and for various 
reasons echinococcosis is neglected by the veterinary public health services due to political 
apathy. Strong advocacy is required to overcome such apathy. 



Emergence of Echinococcus multilocularis: risks and realities 
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Echinococcus multilocularis is endemic throughout much of the northern hemisphere. Although 
primarily a wildlife parasite, humans are a dead end aberrant host. Nevertheless, human infection 
results in the potentially fatal disease aleveolar echinococosis (AE). The parasite has long been 
known to be endemic in parts of Europe, northern Asia and northern North America. However there 
is evidence that the geographical area of endemicity is expanding although this may be due, at 
least partly, to enhanced surveillance in recent years. What is apparent is that in some countries 
such as central Asia there appears to be an epidemic of human alveolar echinococosis that may 
be linked to the profound socio-economic changes that occurred following the collapse of the 
Soviet Union. For example in Kyrgyzstan human AE was rarely recorded before 1997, although E. 
multilocularis had been isolated in foxes and small rodents many decades previously. In the last 
few years, between 50 and 100 incident cases per year have been recorded (approximately 1.4 
cases per 100,000 years), with evidence from ultrasound studies of many more not being 
presented for treatment.  
In western and central Europe there is evidence of increased numbers of human AE cases that 
may be linked to increases in the fox population and hence increases in the parasite biomass and 
environmental contamination with parasite eggs. In Eastern Europe there is also strong evidence 
for increases in human AE in countries such as Poland and the Baltic states. Recently, E. 
multilocularis has also recorded for the first time in Sweden in foxes. In Canada there has also 
recently been described widespread infection of urban coyotes, which may present a risk of human 
disease. The known epidemiological factors associated with the risk of E. multilocularis will be 
discussed. 
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BACKGROUND: 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. Derivatives of 5,6,11,12,17,18-
hexaazatrinaphthylene have been tested in this study. There are not available activity 
data of these products against other pathogens, however it has been reported that 1, 2, 
4, 5-benzenetetraamine tetrahydrochloride (DGV-B), which is precursor of 
hexaazatrinaphtylene synthesis, has been recently used as an anti-cancerigenous 
drug. 
METHODS: The sensitivity and activity of the HATNAs was tested in vitro against the 
promastigote stage of L. amazonensis and L. donovani using a colorimetric assay 
based on Alamar Blue® reagent. For the evaluation of drug-induced cytotoxicity effects 
was used a commercial kit based on the measurement of lactate dehydrogenase (LDH) 
activity released to the media. Also we tried to evaluate the type of cell death using a 
DNA fragmentation (TUNEL) assay. 
RESULTS AND CONCLUSIONS: These compounds showed a significant dose-
dependent inhibition effect on the proliferation of the parasites, with IC50 ranging from 
1.23 to 25.05 µM.  Moreover, the LDH assay revealed a predominant low cytotoxic 
effect of these compounds at the IC90. Finally, in the case of L. donovani, the nuclear 
DNA fragmentation (TUNEL) was clearly visible on the treated parasites after 
incubation with these compounds. 
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BACKGROUND: Biochemistry of Plasmodium, a pathogen of life threatening malaria, is 

a key to the drug development. Addition of 5-aminolevulinic acid (ALA), a starting 

material of heme biosynthesis pathway, to Plasmodium-infected blood culture followed 

by exposure to white light (photodynamic therapy) or addition of a high amount of ALA 

alone (ALA-therapy) reduced P. falciparum growth to undetectable levels, suggesting 

that the heme metabolism of the parasite is a drug target. However, these ALA- and 

photodynamic- therapies with a high dose of ALA are unrealistic for clinical treatment of 

malaria-infected patients.  

METHODS: P. falciparum 3D7 culture was added to 200 µM ALA and 10 µm metal 

compounds (Co, Mg, Ni, Zn, Pb, Cu, Fe2+, Fe3+). After 72 hours incubation, parasitemia 

was measured by Giemsa stain. In addition to growth inhibition, localization of heme 

intermediate induced by ALA was examined under fluorescence microscopy. 

RESULTS: We found that Fe2+ facilitated the P. falciparum-killing potency of ALA and 

inhibited the parasite growth more than 50% after 72 hours. Furthermore, biochemical 

analysis clearly demonstrated the localization of heme intermediates of heme 

biosynthesis pathway to the parasite organelles such as apicoplasts and food vacuole, 

and coproporphyrin III was the most accumulated intermediate in P. falciparum during 

the ALA/Fe2+ treatment.   

CONCLUSION: Our results demonstrated that ALA/Fe2+ would be promising drug 

candidates to control malaria. 
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BACKGROUND: Diplozoid monogeneans (Diplozoidae, Monogenea) represent a unique 
monogenean family parasitic cyprinid fishes in so-called „old“ world. Until now, more than 70 
nominal species have been described from Europe, Asia and Africa, however, due to very 
limited knowledge related to parasite phenotypic plasticity, correct description of species is still 
unclear and rather difficult. 
METHODS: Large scales of various methods and techniques have been used for parasite 
investigation. In general, parasites were removed from the gills and fixed for morphometric and 
ultrastructural analyses and in 96% ethanol for molecular characterization. 
RESULTS: During last two decades, diplozoid development, reproductive behaviour, habitat 
microecology, motility, surface topography including neurobiology and glycobiology have been 
investigated. This contribution is summarizing the current knowledge of Diplozoidae and 
showing some directions of a new perspective research.   
CONCLUSIONS: There is no doubt, that significant increase of our knowledge related to 
diplozoid anatomy, biology, ecology and ultrastructure were achieved. The taxonomic revision 
of the group is essential; these should be based on combination of corrected and validated 
morphological and molecular data.  
Financial support by Czech Science Foundation, project GAP506/12/1258   
 



Enteroparasites in children of day-care and preventive educational intervention on 
peripheral communities of Parnaíba, Piauí, Brazil 

 
Araujo-Barros, Izeneide1; Gomes-Nobre, Thiago12; Silva-Passos, Thiago Felipe1; Freitas-
Oliveira, Tiago1; Silva-Andrade, Jozelia1; Araújo-Moreira, Mariângela Jéssica1; Silva-
Andrade, Gisele1; Moreira-Martins, Rayssa1; Gomes-Sousa, Apollyanne de Fátima1; Brito-
Sales, Cleidiane Maria1 
 
1Campus Alexandre Alves de Oliveira, Parnaíba, State University of Piauí-UESPI; 2Federal 
University of Piauí-UFPI. Parnaíba, Piauí, Brazil 
 
BACKGROUND: Enteroparasites have high prevalence and intestinal parasites!represent a 
serious public health problem in Brazil and in developing countries, where socioeconomic, 
educational, environmental, sanitary and hygiene conditions are poor, mainly affecting 
school children. This study aimed to investigate and analyze the frequency of intestinal 
parasites in children of nursery schools, identify the species found and develop preventive 
actions in peripheral communities of Parnaíba, Piauí. 
METHODS: The survey was carried intestinal parasites in children 3-6 years of three day-
care of neighborhoods São Vicente de Paula, Santa Luzia and Alto Santa Maria, outlying 
communities Parnaíba-PI. Were distributed collectors stools at day-care, collected samples 
of children, then sent to the Laboratory of Biosciences of the UESPI, processed and 
examined under the microscope. The parasitological stool examinations were performed by 
Hoffman, Pons and Janer method. Preventive educational intervention of intestinal 
parasites was also performed in infant schools.  
RESULTS: Of the 178 stool samples examined, 93 (52%) were positive for intestinal 
parasites, and the most frequent enteroparasites were Endolimax nana and Giardia lamblia 
with 39% and 20%, respectively. Protozoa represented more frequently (67%) and 
monoparasitism also corresponded to 67% between samples. Was verified higher rate 
(62%) of positivity among children in the day-care of the São Vicente de Paula. The 
educational intervention was focused on health and environment with emphasis on the 
prevention of intestinal parasites, consisting of preventive educational activities targeting 
children and parents, such as lectures, demonstrations, poster presentations, graphics, 
videos, plays and other recreational activities. 
CONCLUSIONS: This study showed a high frequency of enteroparasites among children in 
day-care centers in the outskirts of Parnaíba with predominance of protozoa and indicated 
the importance of developing preventive educational measures to control intestinal 
parasites and promote health in the communities investigated. 
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BACKGROUND: According to Khalil and Polling (1997), till now about 342 species of 
monogenean parasites have been recognized and described for science from Africa. In 
relation to the diversity of African fresh water fishes this number represents only about 5% of 
monogenean parasite species expected. 
METHODS: During last 20 years, parasitological investigations of freshwater fishes originating 
from large variety of localities in Senegal, Kenya, Sudan, Burundi, Zimbabwe and the South 
Africa have been performed by Czech ichthyoparasitologists. All parasite specimens were 
isolated and fixed for species identification and molecular characterization.                                                                 
RESULTS: Until now, more than 150 species of monogeneans have been recorded and 
almost 50 monogenean species have been recognized and described like a new for science. 
Viviparous monogeneans belonging to genus Gyrodactylus and various groups of oviparous 
monogeneans originating especially from cichlids, cyprinids, alestids and catfishes have 
investigated also like a model for parasite-host coevolution and phylogeny.  
CONCLUSIONS: The ichthyofauna of Sub-Saharan Africa is under heavy thread and 
conservation strategies and research for both fish and parasite biodiversity are needed (Moritz 
and Linsenmair, 2005).      
Financial support by the Czech Science Foundation, grant GBP505/12/G112. 



Anti-tick vaccines -- reduction of tick feeding and transmission of pathogens 
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Ticks (Chelicerata: Arachnida) are important blood feeding parasites affecting human 
and animal health worldwide. They transmit serious human diseases like Lyme disease 
and Tick-borne encephalitis and pose economic losses by feeding on animals, 
reducing milk and meat production, and transmitting Theileriosis, Babesiosis, and 
Anaplasmosis. Vaccination against ticks using tick exposed or concealed antigens 
brings an alternative to the wide use of acaricides, being not expensive, not 
contaminating milk and meat products, and avoiding resistance. An ideal anti-tick 
vaccine should significantly reduce tick feeding and development, the tick protein 
should be unique to the ticks, but expressed across different tick species. Its production 
in different expression vector must reach reasonable scale and show good solubility 
and stability. Vaccination with Bm86, a midgut antigen derived from the tick R. 
microplus, has been successfully used for almost two decades. However, its efficacy 
varies across geographical areas and the vaccine is not effective against other tick 
species. Therefore, there is an urgent need for another tick targets as candidates for an 
anti-tick vaccine of the next-generation. As an example of rationally designed anti-tick 
antigen could serve tick Ferritin2, a transporter of iron during the tick feeding. Its 
silencing by RNAi significantly reduces tick feeding and development. More 
importantly, vaccination with recombinant FER2 shows strong effect on feeding and 
development of several tick species. We hope, that combination of different effective 
tick antigens could in future accomplish the needs of fully protective vaccine blocking 
the tick feeding and transmission of pathogens. 
 
GACR grant 13-11043S, 13-27630P, and 13-12816P; EU FP7 project  MODBIOLIN 
No. 316304; MPO CR FR-TI3/156. 
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Bovine besnoitiosis: A vector borne disease spreading throughout Europe 
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Bovine besnoitiosis has been re-emerging in Europe since 1986 and started to spread 
throughout Europe, requiring thus appropriate control measures. This parasitic disease 
has the apicomplexan parasite Besnoitia besnoiti (a Toxoplasmatinae closely related to 
Neospora caninum and Toxoplasma gondii) as its etiological agent. Chronically 
infected bulls are infertile and cows, if diseased during pregnancy, may experience 
abortion. Several entomological agents have been associated with the mechanical 
transmission of Besnoitia besnoiti between infected and non-infected cattle, which 
besides the iatrogenic transmission are believed to be the main sources of infection. 
The complete life cycle is still unknown, as the definitive host has not yet been 
identified. Outbreaks of bovine besnoitiosis are mostly associated with the importation 
of chronically infected asymptomatic animals, mostly for reproduction purposes, to a 
naïve herd. After outbreak, a 10% morbidity with no recovery has been reported, with 
dying cachectic animals on the farm, which need to be culled and loosing thus any 
commercial value. There is no known drug treatment for bovine besnoitiosis so far, and 
vaccination has not yet reached commercialization status in Europe. 



Genetic diversity within the Theileria orientalis complex 
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Oriental theileriosis is a tick-borne, protozoan disease of cattle caused by members of the 
Theileria orientalis-complex and is transmitted by infected ixodid ticks of the genus 
Haemaphysalis. Clinically, the disease is characterized by high fever, anaemia, jaundice, 
lethargy, weakness, abortion and/or mortality. Based on DNA sequencing of PCR-amplified 
regions of the major piroplasm surface protein (MPSP) and/or small subunit of nuclear 
ribosomal RNA (SSU) genes, there are at least eight genotypes (designated chitose = type 
1, ikeda = type 2, buffeli = type 3 and types 4 to 8) within the T. orientalis complex. Only 
the genotypes ikeda and/or chitose are known to be associated with (pathogenic) oriental 
theileriosis, whereas other genotypes appear to relate to benign infections in cattle. 
Recently, there have been several outbreaks of oriental theileriosis in the Asia-Pacific 
region. Over the last five years, Australia has seen more than 500 outbreaks of this 
disease in both beef and dairy cattle in two states (New South Wales and Victoria). 
Recently, we have used molecular phylogenetic approaches to characterize T. orientalis 
complex isolates from recent outbreaks of oriental theileriosis from Victoria, Australia. This 
paper will present the genetic diversity within T. orientalis complex and its significance in 
the control of oriental theileriosis. 



Parasitic fauna of amphibians from three physionogmies of Cerrado, in Brazil 
Central  
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BACKGROUND: The greatest biological diversity is concentrated in the tropics, but 
these biota is still relatively under sampled. Brazil presents the greatest diversity of 
amphibians, but their parasitic fauna is known to about 10% of species. The aim of this 
study was to describe the parasites communities of amphibians in three physiognomy 
of Cerrado (riparian forest, cerrado and Atlantic Rainforest-Cerrado transition forest) in 
a region of the Midwest of Brazil.   
METHODS: Amphibians were collected in their natural habitat, killed with thiopental 
sodium solution and its coelomic cavity and organs were checked for the presence of 
parasites. Parasites found were collected, counted and fixed in accordance with the 
classical methods. 
RESULTS: We sampled 332 amphibians from 18 species and 3418 parasites. The 
overall prevalence (P) was 62% and the mean intensity of infection (MII) was 16.6 ± 
29.0.  The parasite groups and their parasitic parameters were: Acanthocephala (P = 
1.8% and IMI = 2.5 ± 1.2); Nematoda (P = 46.1% and IMI = 17.3 ± 32.2); Oligochaeta 
(P = 0.3% and range = 1) and Trematoda (P = 22.6% and IMI = 10.0 ± 12.6).  The 
greatest diversity of hosts was found in riparian forest physiognomy and this reflected 
in the overall prevalence (P = 62.5%) in this environment, in Cerrado three amphibians 
were captured, of these two were infected.  In transitional forest just one of four 
amphibians were infected.  
CONCLUSIONS: The higher richness and diversity of herpetofauna found in the 
riparian area also was represented by the higher abundance and prevalence of 
parasites in this physiognomy. As an initial observation, the riparian forest is well 
preserved and shows less anthropogenic influence between the three sampled 
physiognomies. This factor may have contributed to the greater richness and diversity 
of hosts and parasites found.   
Financial support from Fapesp, CNPq, Fundunesp and Capes 
 
 



Identification of Novel Diagnostic Serum Biomarkers for Parasitic Diseases by 
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BACKGROUND: During the past few years increased awareness of parasitic 
infections has led to newly recognized parasites, emerging pathogens, and 
bioterrorism considerations; the fields of diagnostic medical parasitology, treatment 
and vaccines are undergoing dramatic change. Methods for the diagnosis of 
infectious diseases have stagnated in the last 20-30 years. Few major advances in 
clinical diagnostic testing have been made since the introduction of PCR, although 
new technologies are being investigated. Many tests that form the backbone of the 
“modern” microbiology laboratory are based on very old and labour-intensive 
technologies such as microscopy. The spectrum of infectious diseases manifestation 
is broad, ranging from silent infection (i.e: Chagas disease) to fulminant (i.e malaria).  
In recent years, research has been focused on alternative methods to improve the 
diagnosis of parasitic diseases and to monitor responses to treatment (i.e Chagas 
disease). These include immunoassays, molecular-based approaches and 
proteomics using mass spectrometry platforms. The lack of post-treatment tests of 
cure limits the development of new drugs. To address this issue, we sought to 
identify serum biomarkers following nifurtimox (Nfx) treatment that could be used as 
an early test of cure and/or markers of a therapeutic response.  
METHODS: Human sera from Chagas patients pre- and post-treatment with Nfx 
(n=37) were compared to samples from healthy subjects (n=37) using a range of 
proteomic and immunologic techniques. Biomarker peaks with the best discriminatory 
power were further characterized. 
RESULTS: Using serum samples (n=111), we validated the presence of five key 
biomarkers identified in our previous study, namely human apolipoprotein A-I 
(APOA1) and specific fragments thereof and one fragment of human fibronectin. In 
chagasic serum samples all biomarkers except full-length APOA1 were upregulated. 
These five biomarkers returned to normal in 43% (16/37) of the patients treated with 
Nfx at three years after treatment. 
CONCLUSIONS:  
The normalization of biomarker patterns strongly associated with Chagas disease 
suggests that these markers can be used to identify patients in whom Nfx treatment 
is successful. We believe that these are the first biomarkers predictive of cure in 
Chagas disease patients. 



Anisakis pegrefii and Anisakis simplex sensu strictu in Mediterranean sea 
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BACKGROUND: Anisakiasis is a parasitic zoonosis caused by ingestion of nematode 
larvae belonging to Anisakidae family, following consumption of raw, undercooked or 
improperly processed fish. Mediterranean sea represent an aquatic ecosystem 
particularly suitable for the development of Anisakid larvae. The aim of this work is to 
found intra-species and inter-species nucleotide differences by phylogenetic analysis in 
this geographical area. 
METHODS: In the period from January to November 2013, 584 fish from 
Mediterranean sea were screened, and they were found parasitised of 6318 type I 
anisakid larvae. Fish were eviscerated and observed by stereo microscope to collect 
larvae relived in the viscera, organs and muscles. After genus identification, the larvae 
were subjected to molecular analysis by extraction of DNA, amplification of ITS gene 
and restriction enzyme. PCR products were sequenced and the sequences were 
analyzed and aligned to examine the relationship of nucleotides. 
RESULTS: The anisakid species we have identified were Anisakis pegreffii and 
Anisakis simplex s.s.. Phylogenetic analysis detects nucleotide differences between the 
two species. In the positions 251 and 267 was found a Cytosine in Anisakis pegreffii 
and a Thymine in Anisakis simplex s.s., respectively. No difference was found in 
Anisakis pegreffii specie becoming from different fish of different areas. 
CONCLUSIONS:. The parasite DNA were amplified and sequenced to identify any 
nucleotide differences between the different species as well as within the same 
species.No intra-species sequence differences were found in Anisakis pegreffii. Two 
inter-species differences were found between Anisakis pegreffii and Anisakis simplex. 
Further studies will be conducted to confirm nucleotide differences in other target 
genes. This study was supported by the Italian National Reference Centre for 
Anisakiasis. 



Benzimidazoles detection in sheep and cattle liver and milk samples by LC-MS/MS 
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BACKGROUND: The benzimidazoles are broad-spectrum drugs used in the veterinary field having anti 
helminthic and antiprotozoal action against intestinal and tissue parasites. They inhibit the tubulin 
assembly in the cytoplasmic microtubules, alter the absorption of glucose with decreased ATP, and 
inhibit fumarate reductase specification of worms. In this study, liver samples of cattle and sheep in Sicily 
were tested by confirmatory method for the detection of benzimidazoles and its metabolites 
(albendazole, sulfoxid-albendazole, sulfon-albendazole, flubendazole, oxibendazole, febendazole, 
febantel, thiabendazole), it was analyzing also milk samples by LC-MS/MS. 
METHODS: 93 samples were extracted using QuEChERS. The molecules separation was performed by 
UHPLC with chromatographic column Hypersil GOLD 50 mm, 2.1 mm ID, 1.9 mm. Eluents phases were 
0.1% formic acid in water (phase A) and 0.1% formic acid in acetonitrile (phase B). The detector used 
was a triple quadrupole mass spectrometer, ESI Source. 
RESULTS: The samples of cattle and sheep including 40 liver samples and 53 samples of milk have 
been tested. All samples were negative for benzimidazoles. The validation data has been evaluated in 
accordance with the Commission Decision 2002/657/EC. 
CONCLUSIONS: Since benzimidazoles are used in both prophylactic and therapeutic way against 
parasites, they can cause chemo-resistance, aversion, vomiting, loss of appetite, increased thirst and 
variation volume of urine output. The use of veterinary drugs can cause the presence of residues in food 
of animal origin that, without adequate interruption periods, can become an hazard to consumers. 



Surveillance of vector populations and malaria transmission during the 2009/10 
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BACKGROUND: Surveillance and monitoring is an important component of early 
transmission risk identification and management. However, below certain disease 
transmission thresholds, traditional tools for surveillance such as entomological 
inoculation rates may become insensitive.  
METHODS: Indoor resting female adult malaria vectors were collected in four selected 
villages for eight months. Anopheles gambiae complex was identified by PCR. Blood 
samples were collected from children 6–15 years old and exposure to malaria was 
tested using a circumsporozoite protein and merozoite surface protein 
immunochromatographic rapid diagnostic test kit. Sporozoite ELISA was conducted to 
detect circum-sporozoite protein, later used for estimation of entomological inoculation 
rates. 
RESULTS: An upsurge in antibody levels was first observed in October 2009 in all the 
study sites while Plasmodium falciparum sporozoites were first observed in December 
2009 at Iguhu and February 2010 at Emutete. Despite the upsurge in Marani and Fort 
Ternan no sporozoites were detected throughout the study period. The antibody-based 
assay was more sensitive and had much earlier transmission detection ability than the 
sporozoite-based assay. The proportion of An. arabiensis among An. gambiae s.l. 
ranged from 2.9-66.7% indicating a rearrangement of the sibling species of the An. 
gambiae s.l complex.  
CONCLUSIONS: The rapid diagnostic kit with molecular markers should be used with 
other malaria surveillance tools such as the climate based model in order for it to be 
efficient in the U shaped valleys which were the hotspots for malaria transmission. 
 



Glycobiology of Giardia 
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BACKGROUND: The idea here is to review how our studies of the glycoproteins, sugar 
polymers, and lectins of Giardia have contributed to a broader understanding of 
parasite glycans. 
METHODS: The N-glycans, GPI-anchors, β-1,3-GalNAc sugar polymer, and cyst wall 
lectins are compared to those of Plasmodium, Entamoeba, Cryptosporidium, and 
Toxoplasma. 
RESULTS: Giardia and Plasmodium each make a severely truncated N-glycan 
precursor, which contains two sugars (GlcNAc2) rather than 7 to 10 sugars in the other 
parasites (Glc0-3Man5GlcNAc2). As a consequence, there is no N-glycan-dependent 
quality control of glycoprotein folding in Giardia and Plasmodium. Giardia and 
Entamoeba contain simple GPI-anchors with two rather than 3 or 4 mannose residues. 
The Giardia cyst wall contains curled fibrils of a unique sugar homopolymer composed 
of β-1,3-linked GalNAc. The Entamoeba cyst wall contains chitin (β-1,4-linked GlcNAc), 
the Toxoplasma oocyst wall contains glycan (β-1,3-linked glucose), while 
Cryptosporidium oocyst wall contains an uncharacterized sugar polymer. A goal of our 
lab is to identify the enzymes that make and hydrolyze the unique GalNAc polymer of 
Giardia, which are distinct from enzymes that make and degrade chitin or glucans. The 
Giardia cyst wall proteins (CWPs) are lectins that bind the GalNAc sugar polymer, 
while abundant wall proteins of other parasites are lectins that bind chitin (Entamoeba), 
glycans (Toxoplasma), or uncharacterized sugar polymer (Cryptosporidium). None of 
the cyst wall or oocyst wall lectins are homologous to each other. Indeed the lectin 
domain of Giardia CWPs is a series of Leu-rich repeats like those present in TLRs or 
plant receptor kinases. 
CONCLUSIONS: In summary, while Giardia glycoproteins, sugar polymers, and lectins 
differ in their detail from those of other parasites, they serve as a model for glycans of 
other parasites. 



Comparative study of Leishmania amazonensis infection in susceptible and 
resistant strains of mice. 
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BACKGROUND: Leishmaniasis is a disease caused by obligate intracellular parasites 
of the genus Leishmania, being macrophages its main host cell. Thus, the 
macrophages are responsible for the initial restraint of the parasite, the modulation of 
adaptive immune response and development of infection. Models of experimental 
infection in mice are important for understanding the biology of leishmaniasis and also 
as a tool for the study of immunology, resistance and susceptibility to the parasite. 
Therefore, this work aims to study innate immunity in the control of Leishmania 
amazonensis, comparing the response to infection of primary cells obtained from 
mouse strains with different degrees of sensitivity. 
METHODS: Peritoneal macrophages from BALB/c, C57BL/10 and C3H.He mice, which 
have different degrees of susceptibility to Leishmania, were infected with promastigotes 
of L. amazonensis (MHOM/BR/2000/MS501). The peritoneal macrophages were 
observed 24, 48, 72 and 96 hours after infection, to evaluate the multiplication of 
intracellular amastigotes, allowing us to determine whether the difference in sensitivity 
between strains is due to the ability of the host cell to limit the multiplication of the 
parasite. 
RESULTS: The results showed that there was no difference between strains in the 
initial phase of infection. However, from 72 hours there was less proliferation of 
amastigotes and a lower number of infected cells of C3H.He when compared with cells 
from BALB/c. 
CONCLUSION: The count of amastigotes showed that initially there is no difference 
between three mouse strains, demonstrating that the amount of parasite probably 
internalized by the cell is similar in all strains studied. However, after 72 hours of 
infection we observed differences in the number of amastigotes inside the cells 
between C3H.He and BALB/c mice, suggesting that amastigotes have more difficulty to 
multiply or are eliminated primarily by macrophages in C3H.He mice. 
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Evaluation of anthelmintic properties of Itacha (Dodonea angustifolia) leaves in 
goats 
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BACKGROUND: Medicinal plants have been used for treatment of animal diseases 
where livestock keepers do not have easy access to modern medicines. Itacha 
(Dodonea angustifolia) was among the plants identified, in a survey conducted in 
southern Ethiopia, to have medicinal values. Livestock occasionally consumes Itacha 
and its leaf extract was found to have strong in vitro anthelmintic efficacy. Here, we 
assess the impact of feeding Itacha leaves on performance and parasitism in goats.  
METHODS: A 56 days feeding experiment was conducted using 64 yearling male 
goats in 2×4 factorial arrangements, where goats were infected or not on day 0 with 
3500 Haemonchus contortus larvae, and offered grass hay with supplements 
containing 0, 35, 70 or 100% air-dried Itacha leaves replacing concentrate mixture. 
RESULTS: Parasitism and feeding more than 35% Itacha reduced feed intake and 
body weight gain from day 28 onwards (P<0.05), with increased mortality at 100% 
Itacha feeding. Feeding up to 70% Itacha linearly reduced total worm burdens 
(P<0.05) and in utero fecundity (P=0.088); goats fed 35 and 70% Itacha supplements 
had 38% and 45% fewer worms, respectively, than their non-Itacha fed counterparts. 
CONCLUSIONS: This study showed that feeding moderate levels of dried Itacha 
leaves has the potential to reduce worm burdens in goats, though at high levels may 
be anti-nutritional. 
Financial support was obtained from DFD/BBSRC/SG CIDLID program 
(BB/H009299/1) 
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BACKGROUND: The detection of specific anti-Trichinella antibodies (Ab) is a valuable 
tool, for diagnosis. Early trichinellosis diagnosis is necessary to prevent severe 
pathology, however, most human infections are diagnosed when larvae have 
established in muscle cells and albendazole (ABZ) efficacy is deficient. Thus, we 
evaluated ABZ efficacy in T. spiralis infected rats following early newborn larva (NBL) 
Ab detection by administering this anthelmintic at early or late larva encapsulation 
phases. Eosinophilia, Inflammatory infiltrate around the nurse cell and the whole Ab 
response to NBL antigen were also analyzed. 
METHODS: T. spiralis infected rats were treated with vehicle or ABZ (20 mg/Kg/day) 
for 6 days starting on day 13 or 45 post-infection (pi). Blood samples were collected 
before and at different times pi to analyze eosinophil levels and the Ab response by 
ELISA and WB. ML recovery was done by digesting the gastrocnemius to determine 
ML establishment and viability. Infectivity of ML recovered was tested in mice. Different 
cell populations were counted in diaphragm sections at the end of the study (day 61 pi). 
RESULTS: ABZ treatment on days 13-18 pi reduced ML establishment (44 %) and the 
infectivity of ML recovered (99 %) as compared with those from days 45-50 pi (0 % and 
39%, respectively). Lymphocyte and fibroblast numbers in the cell infiltrate surrounding 
the nurse cell and eosinophilia peaks observed by day 16 and 33 pi also showed a 
significant reduction. A higher NBL Ab response and a differential antigen recognition 
starting on day 52 pi was remarkable in rats ABZ-treated late in the infection. 
CONCLUSIONS: These results indicate that ABZ affect larva establishment and 
infectivity to a greater extent during the encapsulating phase and suggest that early 
recognized antigens are candidates for the early diagnosis of Trichinellosis. *Fellow of 
COFAA, EDD   
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Annually an estimated 1 million people are affected by cutaneous leishmaniasis.  Availability 
and accessibility to treatment vary widely across the regions where CL is endemic.  
A major barrier to access is war and civil disturbance, as exemplified by what is happening in 
Syria, where there has been a complete breakdown of the CL healthcare system, with 
displacement of populations from endemic areas to surrounding countries, and also 
displacement of healthcare personnel. WHO is engaged in providing health cluster 
coordination and emergency health support. 
CL health care delivery, in many countries even in the absence of war, remain fragile. To 
maintain well trained health care and laboratory staff in the peri urban and rural areas where 
CL prevails is a huge challenge.  Health care staff frequently move temporarily from major 
urban centers to remote areas, and then return to the cities, just when they have completed 
their CL training curve, and so new staff then need to be trained in CL management all over 
again.  To facilitate training the WHO/PAHO has recently put on line an e learning course on 
leishmaniasis in both Spanish and Portuguese.  
Free to treatment for CL is limited to the public sector where medicines related costs are 
waived by   the health systems. PAHO has put in place a very effective process for ordering 
CL drugs for countries from the manufacturers, which delivers them to the countries, and 
ensuring that they only pay the WHO agreed price for their supplies.  However drug supplies 
may be absent or not easily available, because not registered in some countries where CL is 
present.  
The most widely used treatments for CL must be given by IM or IV injection. This is another 
barrier to accessibility, as it requires patients to travel to their health center on a regular 
basis which adds to travel related costs and loss of times. The development of oral or topical 
treatments will greatly facilitate access to treatment.  
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BACKGROUND: Trichinellosis caused by Trichinella spiralis is a public health and 
economical problem requiring efficient control interventions. Partial protection against 
T. spiralis in distinct experimental models has been achieved using antigens from 
muscle larvae (ML) including TSL-1, recombinant proteins, synthetic peptides and DNA 
immunization with different adjuvants of limited utility because of their high toxicity. In 
this work, TLS-1 antigens together with lumazine synthase (LS) derived from Brucella 
sp were used to induce protection against Trichinella in a murine experimental model.  
METHODS: BALB/c mice were orally immunized 3 times at two weekly intervals with 
defined doses of LS and TSL-1 antigens. Control mice received TLS-1 antigens, LS or 
PBS only. All mice were challenged with T. spiralis ML one week after the last 
immunization. Burdens of ML and adult worms as well as antibodies in the intestinal 
contents, cytokines, CD4+CD25+Foxp3+ T cells and specific genes of alternatively 
activated macrophages (AAMФ) were determined at different times post-infection. 
RESULTS: Mice immunized with TSL-1/LS and challenged with ML had a significant 
reduction in both ML and in the recovery of adult worms at 2-12 dpi. The protective 
effect induced high levels of IgA and IgG in intestinal contents with an early production 
of inflammatory cytokines (IFNγ, TNFα and IL-2) followed by induction of a Th2 
response (IL4, IL5 and IL13). Also an increase of regulatory cytokines (IL10 and IL17) 
was observed. As infection progressed, an early decrease in regulatory T cells 
CD4+CD25+Foxp3+ in the mesenteric lymph nodes and an increase in the expression of 
specific genes of AAMФ were observed.  
CONCLUSIONS: Immunization of mice with TSL-1/LS activates a Th2 type response 
that together with the increased AAMФ levels may contribute to elimination of adult 
parasites. This immunization protocol provides a safe alternative in the control of 
trichinellosis, particularly in reservoirs for human infections.  
!
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BACKGROUND: Albendazole (Abz) is an efficient drug in treating Giardiasis. This drug 
targets β-tubulin and likely alters energy metabolism in susceptible organisms. 
However drug failure and inappropriate use could be linked to generation of Giardia 
duodenalis resistant organisms. As study model, Abz-resistant cultures were obtained 
in vitro by continuous subculture of trophozoites under increasing Abz concentrations in 
order to identify Abz resistance mechanisms in this parasite.  
METHODS: G. duodenalis clones resistant to different concentrations of Abz (1.35, 8.0 
and 250 µM) were compared to Abz sensitive clones (grown in presence of vehicle 
dimethylformamide, DMF). In resistant clones the β-tubulin gene was cloned, energy 
metabolism status in these clones was evaluated by ATP production as well as 
requirement for glucose and arginine. Also, genes/proteins with differential expression 
pattern were identified by two strategies: representational difference analysis (RDA) 
and proteomics.  
RESULTS: β-tubulin gene sequence did not indicate mutations at hot spot residues 
associated to Abz resistance in other organisms. The steady-state ATP levels were 
lower in Abz-resistant clones; however the requirement for glucose or arginine was 
similar in Abz-susceptible and ABZ-resistant clones. Subtractive hybridizations from 
RDA studies identified a highly up-regulated isogene of a variant surface protein (VSP) 
that exhibits some cytochrome P450-like moieties. In proteomic studies, some specific 
proteins from cytoskeleton and from argininolytic/glucolytic and antioxidant metabolism 
were notably up-regulated. In further assays Abz-resistant clones showed a lower 
induction of reactive Oxygen species (ROS). 
CONCLUSIONS: Abz resistance in G. duodenalis is not related to mutations in drug 
target hot spots but to an adaptive change in energy metabolism to the expression of 
some cytoskeletal components and to a likely antioxidant response towards ROS 
generated by Abz. The role of Abz metabolization and antioxidant molecules is being 
addressed in further studies in order to identify novel drug targets in Abz-resistant 
parasites. 
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BACKGROUND: Toxoplasma gondii is a worldwide infection affecting also pigs. Little is 
yet known about T.gondii infection in pigs of Ukraine.  
METHODS: During 2013, 106 sera were collected from 3 different regions of Ukraine: 
Poltava – 3 farms (45 animals), Cherkasy - 1 farm (39 animals) and Khmelnitsky – 1 
farm (22 animals), originating either from outdoor or mixed type of housing. They were 
analysed with the help of 2 ELISA test kits (VectoToxoAntibodies, VectorBest, Russian 
Federation and ID Screen, IDVET, France) according to manufacturer’s instructions. 
The results were compared to the MAT (modified agglutination test) technique.   
RESULTS: For the ELISA results, 6 samples (5,66 %) were positive while 88 samples 
(83,02%) were negatives. Seronegative animals were from Poltava region – 38 (43,18 
%), Khmelnitsky – 11 (12,5 %) and Cherkasy – 39 (44,32 %), while the seropositive 
ones were from Poltava region of Ukraine. Concerning the rest of the samples: 1 
sample (0,94 %) was positive in ID Screen and negative in VectoToxoAntibodies. 11 
samples (10,38 %) were positive in VectoToxoAntobodies and negative in ID Screen. 
All this animals were from Khmelnitsky region. The 2 different ELISA test kits were 
compared with MAT with the help of kappa coefficient according usual scale. 
VectorBest kit was analyzed with the help of 2 categories because of two forms of 
results: positive and negative. For VectorBest and IDVET results of this test were 
0,448. Strength of agreement was considered to be moderate. For VectorBest and 
MAT results of this test were 0,321 with strength lower than previous results.  
CONCLUSIONS: These first results show the presence of T.gondii infection in pigs in 
Ukraine at a comparable level as other European countries. However more 
investigations need to be conducted in order to evaluate other meat-producing animal 
species infestation with T.gondii as well as the sources of infection.  
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BACKGROUND. A crucial step in the pathogenesis of giardiasis is the attachment of 
trophozoites to the epithelial cells that activates secretion of parasite molecules 
inducing damage to epithelial cells. We have recently identified a cathepsin B-like 
protease from Giardia that causes damage in epithelial cell monolayers by inducing 
apoptosis. Also induces the focal disruption of Claudin-1, Occludin and E-cadherin 
along the pericellular junctions. To analyze the in vivo effects in the intestinal epithelial 
cells as well as some signal pathways activated by this protease we have developed a 
“duodenal loop” model in Mongolian gerbils (Meriones unguiculatus).  
METHODS. To approach this, gerbils were inoculated at the duodenal loop with TPCK 
treated Giardia trophozoites or purified cathepsin B like. Then duodenal loops were 
obtained from animals under anesthesia and analyzed at different times after infection 
to determine the damage in the intestinal epithelial cells by H&E staining of serial 
slices, by immunofluorescence assays and Western blot analysis. Further tesirolimus 
was used in this model to analyze the role of mTORC1 signaling pathway in the 
maintenance of epithelial homeostasis during parasite infection.  
RESULTS. Analysis of the intestinal tissue showed that during the interaction of 
epithelial cells with TPCK-treated trophozoites there was an earlier damage in the 
intestinal villus, compared to the control group, characterized by the presence of 
edema at the sub-mucosal layer, the recruitment of lymphocytes into the lamina 
propria.  Additionally a reduction in the integrity of the brush border, a higher amount of 
shed epithelial cells and a more extensive villus shortening at the duodenal loop 
occurred. Cathepsin B treated gerbils showed in addition ulceration, cellular infiltration 
and hemorrhagic areas. Western blot assays in TPCK or cathepsin B treated animals 
showed changes in the expression of mTOR signaling pathway proteins which were 
more pronounced at later times pi. A significant reduction on the expression of some of 
these proteins [Raptor and p- mTOR (serine 2481)] was observed in animals treated 
with temsirolimus. Immunofluorescence assays also showed changes in the distribution 
and expression of b catenin, E-cadherin, phospho-histone serine 10 and muc-2. 
CONCLUSIONS. The "duodenal loop" model displays similar characteristics to the 
damage reported during an acute G. duodenalis infection in Mongolian gerbils as 
determined by the histopathological changes observed in the infected animals.  Both 
TPCK treated trophozoites and purified Giardia cathepsin B influence the expression of 
proteins of the mTOR pathway suggesting that this protease causes damage to 
intestinal epithelial homeostasis. Project supported by SEP-CONACyT grant 
No.128426.!
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BACKGROUND: Nematodes are common parasites found in freshwater, marine and 
brackish water fish species and sometimes cause substantial damage to the host. The 
aim of this study was to identify the nematode parasites on Otolithes ruber in 
Chabahar, Sea of Oman. 
METHODS: Totally, 41 specimens were caught by bottom gill net in summer 2013 and 
winter 2014 and immediately deep frozen. All samples were transferred to laboratory of 
Shahid Beheshti University and after measuring fish weight and length, parasitological 
survey implemented by stereo and light microscopes on fins, body cavity and internal 
organs of the host.  
RESULTS: Three species of parasitic nematodes were removed from ovary, stomach, 
intestine and caudal fin of the host. The parasites were Philometra otolithi, 
Hysterothylacium sp. and Clavinemoides annulatus. The prevalence, mean intensity 
and abundance of parasites were as follows: P. otolithi (36.58%, 3.60 ± 0.72 and 1.31), 
Hysterothylacium sp. (17.07%, 1.28 ± 0.16 and 0.21) and C. annulatus (2.43%, 1 ± 0.3 
and 0.02), respectively. There were significant differences between nematodes 
abundance in summer and winter seasons. A significant difference was observed 
among the nematodes analyzed with respect to the sex of the host. And also significant 
correlation was found between parasites abundance and total length of fish (P < 0.05). 
CONCLUSIONS: There are a few studies on marine parasitic nematodes in Iran but 
cause of their importance as disease agents more researches are needed. In present 
study these parasites are reported from Chabahar region, Sea of Oman for the first 
time.  
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BACKGROUND: Cystic Echinococcosis (CE) is endemic in South-East Europe, Romania 
having high endemicity. The study evaluates the evolution of CE in children. 
METHODS: A number of 224 children were admitted in Colentina Clinical Hospital between 
January 1999–December 2013. Analyzed parameters: age, gender, risk factors, stage of 
disease, cysts characteristics (location, size, viability, number of cysts and of involved 
organs), clinical signs, complications, diagnosis (imaging, serology, histopathology), 
treatment (surgery, medical treatment or both), prognosis, follow up. 
RESULTS: Age: 3-18 YO. Risk factors: contact (pets/stray dogs) 58%; unknown 32.6%; not 
recognized: 9.4%. Location of cysts: 1 organ 154 cases (liver 25.9%; lung 36.6%, other 
organs 7.1%); many organs 70 (combination of lung, liver, hart, kidney, bone, peritoneum 
etc). Number of cysts: one 39.7%, many (2-17) 61.3%. Size of cysts: 2.2-12cm. Total 
number of rare locations of CE: 16. Specific clinical signs: thoracic pain, hemophthisis, 
vomica, dispnoea, abdominal pain, nausea, vomiting, tumor palpation, dyspeptic syndrome, 
increase of abdomen volume, hepatomegaly/splenomegaly, headache, fits, vomiting, visual 
disturbances. Complications occurred due to the cysts, surgical procedures/sequels, specific 
treatment. Relapses 27.7%, mostly after the 1st year (45.1%) and in the same organ 
(74.2%). Diagnosis: serology (ELISA, WB), imagery (X-Ray, US, CT, MRI). Treatment: 
surgery 21.4%; surgery plus albendazole 32.6%; albendazole 46%. Follow up: post surgery 
(residual cavity, relapses, serology); post albendazole (imagery-viability, serology, relapses).  
CONCLUSIONS: Most of relapses occurred in the cases confirmed before 2000. 
Albendazole tolerance is better than in adults. Each cyst has its own evolution.   
Work funded by FP7 Project-602051/2013, HERACLES. 



Cysticercosis in Mexico: from diagnosis to control 
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BACKGROUND: Between 1940's and 1970's pathologic studies revealed the high 
frequency (~2%) of neurocysticercosis in several hospitals of Mexico. In 1974, when I 
started my PhD, the government recommended to investigate this disease.  
METHODS: My first goal was to standardize a serodiagnostic assay: 
immunoelectropohoresis, then ELISA and lately western blot; the latter two are 
routinely in use in clinical settings. Application of these assays to community studies 
allowed identifying the prevalence of anti-cysticercus antibodies in humans (ranging 
from 1 to 18%) and epidemiological information.  
RESULTS: The most outstanding finding was that the presence of a person harboring 
an intestinal Taenia solium is the main risk factor for acquiring cysticercosis. This 
changed the concept of control, because it was generally accepted that strawberries or 
any vegetable grown at floor level and eaten raw was the main vehicle for T. solium 
eggs. Consequently evaluation of intervention measures was undertaken: health 
education and/or mass treatment with a cestocidal drug was assessed with Peter 
Schantz in rural communities and a recombinant vaccine, elaborated by Marshall 
Lightowlers (TSOL18), was analyzed in pigs under controlled conditions. Health 
education was more successful than mass treatment: no pigs with cysticerci were 
detected along 42 months after providing health education by sociologists and 
anthropologists, while only 50% of reduction in taeniosis (as detected by coproantigen 
ELISA) was identified after providing praziquantel to ~85% of the inhabitants, at 
5mg/kg. TSOL18 generated ~100% protection in experimental conditions; this was 
corroborated in field studies in Peru and Cameroon. Furthermore, the frequency of 
cysticercosis and taeniosis has been decreasing according to official health notification.  
CONCLUSIONS: T. solium cysticercosis has been controlled in Mexico. There are 
three possible explanations: 1) Mexican scientists and clinicians have published and 
discussed about neurocysticercosis along four decades: first on clinics and diagnosis, 
then on epidemiology and control and presently mainly on basic biology. 2) Since 1994 
a national control and prevention program was implemented by the health sector and is 
operational. 3) Economic, health and social conditions in Mexico have improved. 
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Cellular immune responses directed against protozoan parasites are key for controlling 
pathogen replication and disease resolution. However, an uncontrolled, or improperly 
controlled, response can be deleterious to the host by both allowing for the establishment of 
pathology, as well as less effective establishment of the memory response. Leishmania, the 
causative agent of leishmaniasis, is one such pathogen that currently infects ~12 million and 
threatens ~350 million people across the globe. No effective vaccines exist for leishmaniasis 
in humans, and compounds currently used for treatment are toxic, of decreasing efficacy, 
and act by unclear mechanisms. Our laboratory has focused over the years on the study of 
the local and systemic immune responses in leishmaniasis patients. Studying these systems 
using a variety of approaches and often applying multi-parameter flow cytometry, we have 
identified key cell populations and immunoregulatory environments involved in the response 
against Leishmania. These studies have highlighted the involvement of subpopulations of 
responding T cells, the cytokines they produce, the predominance of specific T cell receptors 
and activated T cell subpopulations, including a major contribution by alpha/beta CD4-CD8- 
(double negative, DN) T cells. We postulate that these subpopulations may play an 
important role in the early polarization of initial immune responses in CL patients, and are 
performing studies to identify the antigen and presenting element involved in the activation of 
these cells in human CL. Lastly, while much has been learned about the cellular response in 
human cutaneous leishmaniasis (CL), our understanding of the balance between memory 
cell compartments in active disease is not well understood. Thus, we will report findings 
designed to define the immunoregulatory balance between three CD4+ T cell compartments: 
central memory (CM), effector memory (EM) and naïve T cell compartments as defined by a 
series of surface markers using multi-parameter flow cytometery in a group of well defined 
CL. These findings allow for the generation of immunoregulatory models of disease control 
and the possible role of the immune response in the development of pathology. It is hoped 
that these models can be used to aid in the design and development of novel therapies, 
vaccines and diagnostics.  
*Support: The projects described were supported by Grant Numbers AI088650 and 
AI066253 from NIAID, CNPq, FAPEMIG and INCT-DT.  
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BACKGROUND: Infection with helminths is considered as a neglected tropical disease and is a major 
public health problem in the tropics. The influence on cognitive and physical development as well as on 
immune system is tremendous. Recent studies showed that individuals infected with helminths have a 
reduced antibody response to vaccination.  
METHODS: A placebo-controlled double-blind trial in Lambaréné, Gabon was conducted from January 
2012 to November 2012. 104 schoolchildren aged 6-10 were enrolled. All participants were vaccinated 
with a seasonal influenza vaccine one month after a single-dose treatment with albendazole. 
Haemagglutination- (HA-) titer against the three strains, contained in the vaccine was assessed by 
haemagglutination inhibition test at d0, d28 and d84. Memory-B-cells were assessed by ELISpot assay 
at d0 and d84.  
RESULTS: We could show that antibody-secreting cells (ASC) after vaccination increased. There was a 
trend towards a higher number of vaccine-specific ASC in the pre-treated group. As expected there was 
an increase in the HA-titers against each vaccine strain after vaccination at d28 and d84 in all 
participants. The values for H1N1 and H3N2 were higher in the pre-treated group following vaccination, 
but the difference did not reach statistical significance.  
CONCLUSIONS: We showed that in our setting a single-dose antihelminthic treatment was not sufficient 
to increase HA-titers and ASC against seasonal influenza vaccine antigens significantly.  
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BACKGROUND: Plasmodium vivax has been worldwide prevalent in tropical and 
subtropical regions. In the Mesoamerican region transmission pattern has had 
important geographic changes. Decades ago, most of the territory of Mexico and 
Nicaragua were affected. More recently, transmission prevails in several foci along the 
pacific coast and in southern regions of México. In Nicaragua, most transmission is 
restricted to the RAAN region. Epidemiological characterization and parasite 
genotyping are important to support control and elimination strategies by understanding 
in more detail transmission dynamics and to parasite surveillance.  
METHODS: P. vivax infected bloods were obtained from patients living in endemic 
areas. To determine genetic identity of recurrent parasites, a group of paired samples 
(primary and recurrent parasites) were also obtained. Molecular markers of 
epidemiological importance as the circumsporozoite (csp) and merozoite (msp3α) 
surface genes were analyzed using Polymerase Chain Reaction - Restriction Fragment 
Length Polymorphism. DNA sequencing of the csp was carried out to compare 
molecular similitudes of Mexican and Nicaraguan parasites with others from distinct 
geographic origin.  
RESULTS: Most recurrent parasites of latency period within 12 months had the same 
csp-msp3α genotype as those parasites causing the primary attack. The csp nucleotide 
sequence revealed novel genotypes, some were close related to those earlier reported 
in America, and only Mexican parasites were similar to others reported in Asia and 
Mideast regions. Alike the pacific coast of Mexico, were most parasites had csp central 
repeat (CR) vk247, in the Lacandon forest and southern Chiapas regions parasites 
were csp CR vk210 and vk247, the vk210 were more polymorphic. While, in Nicaragua 
all parasites had genotype vk210.  
CONCLUSIONS: The contribution of these findings to anti-relapse therapy, vector 
transmission and molecular surveillance in the region will be discussed.   
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BACKGROUND: The digestive protease cathepsin B1 (SmCB1) of the human blood fluke 
Schistosoma mansoni is a potential drug target for the treatment of schistosomiasis, a 
parasitic disease that afflicts over 200 million people worldwide. SmCB1 is biosynthesized as 
an inactive zymogen in which the pro-peptide operates as an intra-molecular inhibitor by 
blocking the active site. We have investigated the activation processing through which the 
pro-peptide is proteolytically removed. 
METHODS: The activation process and SmCB1 processed forms were analyzed using 
protein crystallography, and enzymological and proteomic approaches. 
RESULTS: Crystal structures of three molecular forms of SmCB1 along the activation 
pathway were determined, namely the zymogen, an activation intermediate and the mature 
enzyme. We demonstrate that sulfated polysaccharides are essential for the autocatalytic 
activation of SmCB1 as they interact with a specific heparin-binding domain in the pro-
peptide inducing its removal. An alternative activation route for SmCB1 is mediated by S. 
mansoni legumain and is down-regulated by sulfated polysaccharides. 
CONCLUSIONS:  We have uncovered a dual activation pathway for SmCB1, which is under 
the complex control of sulfated polysaccharides. Also, we have provided a structural basis to 
explain the involved proteolytic mechanisms. The results provide new insights into the 
natural regulation of this important digestive enzyme.  
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BACKGROUND: Cathepsin D-type aspartic proteases initiate the acidic digestive 
proteolysis mediated by a protease network in many arthropods. IrCD1 is a 
hemoglobinase of the hard tick Ixodes ricinus (a vector of Lyme disease and tick-borne 
encephalitis) involved in the digestion of host blood proteins. LdCD from the 
herbivorous pest, Colorado potato beetle (Leptinotarsa decemlineata), participates in 
the proteolysis of ingested plant proteins. 
METHODS: Recombinant IrCD1 and LdCD were produced in bacterial and yeast 
expression systems, respectively. These enzymes were characterized using 
enzymological and proteomic approaches and protein crystallography.  
RESULTS: The inactive zymogens of IrCD1 and LdCD were autoactivated at acidic pH 
by proteolytic removal of the propeptide. The LdCD propeptide is typical for cathepsins 
D, whereas the unusual short IrCD1 propeptide does not contain the segment involved 
in the interaction with catalytic residues. The mature, fully active IrCD1 and LdCD 
share similar cleavage site specificity and inhibitor sensitivity. We determined their 
crystal structures at 1.5 (IrCD1) and 2.0 Å (LdCD) resolutions.  
CONCLUSIONS: We present the first structural and biochemical analysis of cathepsin 
D-type aspartic proteases that function as digestive enzymes in arthropods. 
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BACKGROUND: The large size and high repeat content of schistosome genomes make 
population-based genomic analyses challenging and expensive. The exome, on the other 
hand, is compact (~15Mb), easy to align and contains coding sequences of primary 
interest to most biologists.  
METHODS: We have developed a robust, inexpensive approach for sequencing the 
Schistosoma mansoni exome, using solution-based capture of exome sequences with 
120bp RNA baits, and Illumina sequencing, that can be extensively multiplexed to reduce 
costs and simplify sequence library preparation.  
RESULTS: To demonstrate the utility of this approach we present two applications of 
exome sequencing. First, this tool provides an effective method for genome-wide SNP 
genotyping for laboratory linkage analyses. Borrowing extreme-QTL methods developed 
by yeast and malaria researchers, we used exome sequencing, in conjunction with 
genetic crosses and laboratory selection of parasites, for rapid genetic mapping of a drug 
resistance locus. We provide proof-of-principal of the efficacy of this approach by re-
mapping the oxamniquine resistance locus to chr 6. Second, we have pioneered exome 
capture for studies of Schistosome population genomics, using whole genome 
amplification of miracidia on FTA cards to provide sufficient material for exome capture. 
Using this approach, we sequenced exomes from 45 single miracidia collected from a 
Brazilian location in three lanes of an Illumina HiSeq. We captured >99% of the exome 
sequences targeted, obtained between 30-80x read depth per miracidia, and robustly 
called >70,000 SNPs. We were also able to efficiently capture exomes from the related 
parasite, S. rodhaini, providing outgroup sequences and opening up the possibility of 
detailed dissection of interspecific hybridization within schistosome populations. We are 
currently using these methods to characterize African S. mansoni populations from the 
SCAN collection at the British Natural History Museum.  
CONCLUSIONS: We believe that exome sequencing will have multiple applications for 
laboratory-based genetic analyses, schistosome epidemiology, and evolutionary 
genomics. 
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BACKGROUND: Chagas‟ disease affect millions of people around the world 
and the benznidazole is the only drug for the treatment in Brazil, but it is used 
basically for the acute phase of the disease. Some researchers showed many 
benefits of benznidazole therapy in chronic phase like reduction of the 
progression of the disease.  
METHODS: Therefore, the objective of this work was to investigate the efficacy 
of treatment in both acute and chronic phase of this disease, as well as the 
effect of treatment of female mouse in chronic phase. Balb/c mice were infected 
with 2 x 105 trypomastigotes forms of RC strain of Trypanosoma cruzi by oral 
route. Mice in acute phase were treated with 50mg/Kg/day Benznidazole for 16 
days. Some chronically-infected mice were treated by 3rd to 18th day of 
gestation with the same dose. Blood parasitaemias were determined by 
microscopic examination of tail vein blood amount. Tissues parasitism was 
determined by qPCR with two different mathematical forms, 
immunofluorescence confocal microscopy and histopathology by HE staining. 
RESULTS: Administration of benznidazole promoted decrease of parasites in 
spleen, liver and heart indicating the efficacy of the drug in the chronic phase. 
However in placenta and fetus the drug caused tissues parasites increased in 
the groups that received treatment. Therefore, we suggest that the treatment 
with benznidazole would be indicated to minimize the number of parasites or 
eliminate them in individuals in chronic phase.  
CONCLUSIONS: As well, we suggest that the drug should be offered for longer 
chagasic individuals to both acute and chronic phase because it shows better 
results with prolonged therapy. However, our results indicate the treatment do 
not be offered during pregnancy because it can induce the decrease of 
maternal immunological barriers and facilitate the parasite migration to the 
placental and fetal tissues. 
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BACKGROUND: Chagas disease is the main cause of cardiomyopathy in endemic 
regions of Latin America, in Colombia is the most frequent clinical manifestation. About 
30% of infected individuals with Trypanosoma cruzi develop Chronic Chagasic 
Cardiomyopathy (CCC). In this condition, there is inflammatory infiltration and fibrosis, 
which leads to an intense diffuse myocarditis and myocardial hypertrophy. However, 
physiological and molecular mechanisms that determine that some of the infected 
individuals evolve toward heart failure are not yet known. Currently, there is no 
effective pharmacological treatment for the chronic phase of the disease; therefore, 
management is symptomatic and expectant. The aim of this study was to determine the 
expression differential in myocardial tissue of patients with end- stage CCC and not 
Chagas cardiomyopathies.  
METHODS: lysates of ventricular wall of explants of three patients with Chagas and 
three non-Chagasic cardiomyopathies were subjected to two-dimensional gel 
electrophoresis. The identification of the proteins was performed by MALDI TOF mass 
spectrometry and searching database Mascot.  
RESULTS: twenty five spots differing in abundance were detected; of these twenty 
showed a greater intensity and five a lower intensity relative to the control. Some of the 
proteins identified were: ATP synthase/beta chain, succinyl coenzyme A synthetase, 
lactate dehydrogenase, tropomodulin, mitochondrial ribosomal protein L43 and ferritin. 
CONCLUSIONS: we detected a greater expression of proteins involved in the 
mechanisms of oxidative phosphorylation and electron transport in tissues from of 
patients with CCC. This pattern of expression could be a compensatory mechanism 
against the alterations that occur in energy metabolism during chronic Chagasic 
cardiomyopathy. 


