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BACKGROUND: Unlike other malaria parasites, Plasmodium vivax exclusively infects 
reticulocytes. This particular red cell tropism complicates the lipidomic profiling of P. 
vivax, as the transition from enucleated reticulocytes to mature normocytes is marked 
by substantial and poorly defined biochemical changes. Here we present the first 
phospholipid study on P. vivax, carefully controlled using a distinct subset of 
reticulocytes.  
METHODS: CD71+ve cord blood reticulocytes (CBRs), were infected with P.vivax 
merozoites and matured ex vivo for 40hrs. An uninfected set of CBR and normocyte 
controls and P. falciparum comparator were also matured in parallel. Phospholipid 
extractions were analyzed with a Quadrupole Time-of-Flight Liquid Chromatography 
Mass Spectrometer (MS) in positive and negative modes. MS data were analyzed with 
XCMS R-package and optimized code. Normalization by total lipid detection allowed 
the comparison of infected and not infected cells. 
RESULTS: More than 2,000 reliable metabolic features were detected. The design of 
the study allows to distinguish metabolic features significantly increased in normocytes 
recovered from adult donors compared to CBRs (49 features), in P. falciparum-infected 
versus uninfected normocytes (90), or in P. vivax-infected versus uninfected CBRs 
(60). Interestingly, qualitative and quantitative changes to ceramide species provide 
important clues to the lipidomic analysis of P.vivax.   
CONCLUSION: While new high-resolution lipidomic approaches allow for the discovery 
of entire repertoires of lipid species; such powerful tools must be coupled with a careful 
understanding of the target species (P. vivax) biology and that of its host (human 
reticulocyte subsets). 
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BACKGROUND: Because of their unique morphology, tapeworms produce a number of excretory-
secretory proteins involved in their metabolism and survival. In our separate studies we identified a 
number of excretory-secretory proteins among which we noticed these of antigenic properties. On the 
other hand cestodes use various structures (suckers, hooks, microtriches) to attach mechanically to the 
intestinal epithelium. Our goal is to determine if any of the somatic proteins may exhibit immunogenicity 
in the rat, as a model vertebrate host. 
METHODS: Adult Hymenolepis diminuta were collected from experimentally infected rats. Extract of 
crude protein was separated by SDS-PAGE and immunoblot was used to verify if any of the somatic 
protein bands react with specific antibodies from sera of infected rats. Immunogenic proteins were 
analyzed by the LC-MS/MS. 
RESULTS: Six immunoreactive bands, with apparent masses ranging between >250 and >37, were 
selected for the LC-MS/MS.  We identified 23 proteins belonging to 20 families. Results of our study 
indicate the presence of antigenic proteins including these found in the excretory-secretory products 
(myoferlin, filamin). The others are predominantly proteins involved in cestode body movement (myosin, 
actin), metabolism (enolase, EF1a) and probably tapeworm’s survival during infection (Hsp70, clathrin, 
GLDH).  
CONCLUSIONS: H. diminuta somatic proteins are proved to be exposed to the host and activate its 
immune response. The presence of immunogenic proteins in the crude extract of H. diminuta, which is 
an important model for studies of cestodiasis, may be useful in the search for  new drug targets and 
diagnostic methods.  
 
This study was funded by the National Science Centre Poland (grant number: 2012/05/B/NZ6/00769) 
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BACKGROUND: Introduced species are often characterised by reduced parasite numbers 
compared to their native populations. Any such advantage gained from parasite release 
following introduction into a new area may often diminish over a short period as the new host 
gradually acquires local parasites. Recently, Ponto-Caspian goby fishes started to expand 
their home range and invaded various water systems in Europe and North America. 
METHODS: In our study, the temporal changes in the metazoan parasite communities of four 
goby species (Proterorhinus semilunaris, Ponticola kessleri, Neogobius melanostomus, N. 
fluviatilis) recently introduced into the lower River Rhine (Germany) were investigated.  
RESULTS: Our results showed a significant positive relationship between both the overall 
mean abundance and infracommunity richness and the time since the host introduction into 
the sampling region when using data without correction for fish phylogeny or data corrected 
for fish phylogeny. Both parasite variables showed the highest values in P. semilunaris. 
Sporadic local parasite acquisition and infection, predominantly by species commonly found 
in the native range, led to a relatively high qualitative similarity in parasite communities 
between the host species.  
CONCLUSIONS: Data from this study emphasise the importance of duration of co-
occurrence, host habitat, and foraging preference, as well as the co-introduction of suitable 
intermediate hosts, for parasite community composition in related species. 
This work was supported by the grant No. P505122569.  
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BACKGROUND: Parasites that are transmitted from prey to predator are often associated 
with altered prey behaviour. Apatemon sp., trematode with complex life cycle, requires the 
ingestion of the second intermediate host (fish) by the definitive host (piscivorous birds) to 
complete its life cycle. In killifish used in this study, metacercariae are located atypically in 
cerebral cavity. This site of infection should allow a parasite to manipulate its host with little 
effort. 
METHODS: Two series of experimental observation were performed to compare behaviour 
of naturally Apatemon-infected and control killifish Nothobranchius furzeri from 
Mosambique:1) location of the fish in the aquarium without interruption and 2) behavioural 
responses to simulated avian predation.  
RESULTS: In both series of observation, Apatemon-infected killifish frequently remained in 
the upper third of the aquarium and were often in contact with the water surface. On the 
contrary control fish spent most of the time in the lower two-thirds of the aquarium. In the 
case of simulated attack, Apatemon-infected killifish displayed conspicuous swimming 
behaviour manifested by multiple jumps above the water surface, uncoordinated movements 
and rotation in all directions at the time of the attack and shortly after it. In contrast, control 
fish showed an escape response into the deeper water or to the walls of the aquarium.  
CONCLUSIONS: Our results suggest that killifish naturally infected by larval trematodes 
Apatemon sp. show very conspicuous behaviour which in some cases may facilitate their 
predation by definitive hosts. 
This study was supported by the Czech Science Foundation P505/12/G112. 
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BACKGROUND: The parasitic nematodes Ascaris lumbricoides and A. suum are of great 
public health and economic significance, and the two taxa were proposed to represent a 
single species. miRNAs are known with functions of gene regulations at post-transcriptional 
level.  
RESULTS: We herein compared the miRNA profiles of A. lumbricoides and A. suum female 
adults by Solexa deep sequencing combined with bioinformatics analysis and stem-loop 
real-time PCR. Using the A. suum genome as the reference genome, we obtained 171 and 
494 miRNA candidates from A. lumbricoides and A. suum, respectively. Among which, 74 
miRNAs were shared between the two taxa, 97 and 420 miRNAs were A. lumbricoides and A. 
suum specific. Target and function prediction revealed a significant set of targets which are 
related to ovarian message protein, vitellogenin and chondroitin proteoglycan of the two 
nematodes. Enrichment analysis revealed that the percentages of most predicted functions of 
the miRNA targets were similar, with some taxon specific or taxon enhanced functions, such 
as different target numbers, specific functions (NADH dehydrogenase and electron carrier 
functions), etc.  
CONCLUSIONS: This study characterized comparatively the miRNAs of adult A. lumbricoides 
and A. suum, and the findings provide additional evidence that A. lumbricoides and A. suum 
represent a single species. Due to the fast evolution nature of miRNAs and the different 
parasitic living conditions of humans and pigs, the phenomenon above might indicate a fast 
evolution of miRNAs of Ascaris in humans and pigs. 
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BACKGROUND: Trichinellosis is one of the most common foodborne zoonosis 
worldwide. Trichinella spiralis expresses paramyosin (Ts-Pmy) not only as a structural 
protein but also as an immunomodulatory role in inhibition of the terminal pathway of 
complement. Previous studies have identified that Ts-Pmy strongly bound to 
complement components C8 and C9 and inhibited the polymerization of C9 during the 
formation of the membrane attack complex (MAC). 
METHODS: The complement C9 binding domain on Ts-Pmy was determined by 
expression of overlapped fragments of Ts-Pmy and further narrowed-down using 
synthesized peptides with different size of amino acid sequence. Monoclonal antibody 
(mAb) against complement C9 binding domain in Ts-Pmy was produced using 
hybridization technology. The enhancements of the complement-mediated newborn 
larvae killing and acquired protective immunity by mAb were investigated. 
RESULTS: The binding domain on Ts-Pmy to C9 was narrowed down to 14 amino acid 
residues (866Val-879Met). ELISA and Western blot analysis revealed that mAb 9G3 not 
only recognized the binding domain peptide but also recognized the native Ts-Pmy in 
crude somatic extracts of T.spiralis adult worms (AD), newborn larvae (NBL) and 
muscle larvae (ML). mAb 9G3 could enhance the ability of the complement-mediated 
killing of NBL in vitro. Meanwhile, acquired protective immunity against T. spiralis 
infection was elicited in BALB/c mice following passive transfer of mAb 9G3. 
CONCLUSIONS: Our results revealed the precise molecular basis for T. spiralis to 
produce Ts-Pmy as an immunomodulator to evade the attack of the host complement 
system as a survival mechanism. mAb 9G3 was a potential protective antibody, which 
might be useful in diagnosis of Trichinellosis and developing effective therapeutic 
antibodies. 
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BACKGROUND: Organic animal production presents challenges to animal health and 
productivity. In organic pig production, animals must have access to outdoor pastures which 
increases exposure to gastrointestinal parasites. Moreover, the routine use of synthetic anti-
parasitic drugs is not allowed. Thus, novel parasite-control options are required. We present 
results from a comprehensive in vitro screen of plant secondary metabolites (PSM) from 
diverse plant sources on the economically important pig parasites Ascaris suum and 
Oesophagostomum dentatum. 
METHODS: We focused on two PSM classes commonly found in natural diets – condensed 
tannins (CT) and sesquiterpene lactones (SL). Different CT-types were purified from various  
plant sources to reflect their diversity; SL were purified from forage chicory. These PSM were 
tested in inhibition assays of worm motility and migratory ability. 
RESULTS: CT had potent activity against A. suum, with substantial inhibition of migration of 
in vitro hatched larvae (EC50 values ranging from 40 to 120 µg/mL). In contrast, migratory 
ability of O. dentatum larvae was not significantly affected. However, the motility of adult O. 
dentatum was reduced after in vitro incubation with CT. The purified chicory extract showed 
potent inhibition of A. suum larval migration (EC50 value of 42 µg/mL) and was also active 
against larval and adult stages of O. dentatum. Electron microscopy demonstrated significant 
structural damage to the cuticle and digestive tissues in nematodes exposed to PSM. 
CONCLUSIONS: Plants rich in PSM such as CT and SL show promise as natural 
anthelmintics against two highly prevalent swine parasites. Experiments to determine in vivo 
efficacy and mechanisms of nematocidal action are on-going. 
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BACKGROUND: Neurocysticercosis (NCC) is the most common parasitic disease of 
the nervous system in humans and is the main cause of adult acquired epilepsy. 
Slovenia is not considered an endemic region for the infection. However, due to 
frequent immigration from countries of former Yugoslavia with autochthonous NCC, 
cases of the disease are expected in Slovenia. The aim of this study was to examine 
whether patients with neurological disorders in Slovenia are infected with the larvae of 
T. solium. 
METHODS: Between January 1, 2001, and December 31, 2013, 373 patients with 
neurological disorders were examined serologically for the presence of anti-T. solium 
IgG antibodies. Patients’ sera and/or cerebrospinal fluids were first analyzed by 
commercial qualitative enzyme-linked immunosorbent assay (ELISA). ELISA positive 
or equivocal samples were confirmed by Western blot (WB). 
RESULTS: Of 21 patients whose samples tested positive or equivocal by ELISA, 
samples of 8 patients were confirmed positive by WB. The overall seroprevalence rate 
of T. solium infection in patients with neurological disorders included in the study was 
2,1%. Serological results of positive patients corresponded to clinical and/or imaging 
findings concerning their brain cysts.  
CONCLUSIONS: Based on their personal data, it was ascertained that NCC positive 
patients had immigrated or came to Slovenia from former Yugoslav republics. Since the 
disease is not endemic in Slovenia we assume that all of the NCC-positive patients had 
acquired the infection before immigration to Slovenia or by visiting or being visited by 
their foreign relatives infected with an adult T. solium parasite. 
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BACKGROUND: This study examined the occurrence of Cryptosporidium and Giardia 
from the two main types of water being treated (drinking) and non-treated (domestic, 
recreation, environment, and effluent) samples. A total of 209 water samples were 
collected from four countries.  
METHODS: All the samples were processed according to US Environmental Protection 
Agency Method 1623/1623.1. After filtration, concentration, and Immunomagnetic 
separation (IMS) techniques, the presence of cyst or oocysts were confirmed via 
epifluorescence microscopy and speciation were carried out by real-time PCR.  
RESULTS: In accordance to microscopy results, Cryptosporidium and Giardia were 
absent in all 34 treated water samples. Overall, 29.7% (52/175) of Cryptosporidium 
oocysts (0.1-10 oocysts/L) were found in all non-treated water samples being 41.7% 
(15/36) from Malaysia, 46.2% (12/26), from the Philippines and 24.3% (25/103) from 
Thailand. No Cryptosporidium oocysts were found from Vietnam water samples. While, 
33.1% (58/175) of Giardia cysts (0.1-74.4 cysts/L) were found in all non-treated water 
samples being 44.4% (16/36) from Malaysia, 65.4% (17/26) from the Philippines, 
19.4% (20/103) from Thailand and 50% (5/10) from Vietnam. In addition, using real-
time PCR, 2.8% (1/36) of C. parvum was discovered from Malaysia and 11.5% (3/26) 
from the Philippines. Whereas, 13.9% (5/36) of G. lamblia were identified from 
Malaysia, 87.9% (29/33) from the Philippines, 22.3% (23/103) samples from Thailand 
and 10% (1/10) from Vietnam.    
CONCLUSIONS: All treated drinking waters were negative for parasites. Both 
Cryptosporidium and Giardia were found in non-treated water samples and Giardia was 
found to be predominant in these selected samples. The presence of C. parvum and G. 
lamblia was high in areas where high human and/or animal contacts such as rivers and 
recreational lakes. In short, inadequate sanitation and lack of control and monitoring 
laws are leading factors to these protozoa contamination in non-treated water areas.    
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BACKGROUND: Acetylcholinesterase (AChE) activity measurement is widely used in 
biomonitoring to assess neurotoxic effects in various marine species. Although neurotoxic 
agents usually inhibit AChE activity in many species of fish, the opposite response may be 
observed in their parasites. In this study we evaluated enzymatic activity of AChE for three 
host-parasite systems: cod Gadus morhua – acanthocephalans Echinorhynchus gadi, 
herring Clupea harengus – nematodes Anisakis simplex and turbot Scophthalmus maximus 
– cestodes Bothriocephalus scorpii from the southern Baltic. 
METHODS: The enzyme kinetics were monitored using an absorbance microplate reader. 
Generalized Linear Models (GLMs) were applied to analyse AChE activity in hosts and 
parasites with regard to the dependency on biological and spatial parameters.  
RESULTS: In each of analysed systems, AChE activity in hosts and parasites was inversely 
related: the highest AChE level in fish corresponded to the lowest enzymatic activity in its 
parasites and vice versa - reduced AChE activity in fish was accompanied by increased 
enzyme level in parasites (‘‘mirror effect’’). Analysis of the system allows for detection of a 
greater number of factors influencing AChE activity in the marine environment than separate 
analysis of the host and parasites. Some parameters that were undetectable in the host had 
highly significant effects in the model of AChE activity in parasites.  
CONCLUSIONS: The simultaneous application of AChE measurement in the host–parasite 
system provides more comprehensive information about the response of this biomarker than 
would be available from separate studies on hosts and parasites. Thus, AChE activity 
measurement in host–parasite systems may be considered to be a promising tool for 
biomonitoring. 
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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. 
 
Acknowledgement: GACR grant 13-11043S, 13-27630P, and 13-12816P; EU FP7 
project  MODBIOLIN No. 316304; MPO CR FR-TI3/156. 
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BACKGROUND: Toxoplasma gondii (T. gondii), a well known intracellular 
parasite from phylum apicomplexa, causes toxoplasmosis in almost all warm 
blooded animals around the globe. As this protozoan has one species T. 
gondii, but has various strains so virulence of this infection varies among 
animals, depending on its strain. Genotype of infected strains has great 
impact on clinical results of toxoplasmosis. We highlight the importance of 
PCR-RFLP, to understand the population genetics of the parasite in local 
area of Pakistan. 

METHODS: Restriction fragment length polymorphism (RFLP) of PCR-
amplified SAG2 products was performed to group strains into one of the three 
genotypes of T. gondii. 

RESLUTS: Our results suggested that major strains are circulating in cats in 
Pakistan, which act as potential reservoirs of T. gondii transmission. This is 
the first report of genotyping of T. gondii distributed in Pakistan. 

CONCLUSION: In conclusion, advancements in molecular techniques have 
revealed new series of molecular markers and PCR-based approaches are 
helpful to understand the genetic diversity among strains. Further, it provides 
important basis for diagnosis and treatment.  
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BACKGROUND: Toxoplasma gondii (T. gondii) is globally widespread obligate 
intracellular parasitic protozoan. It affects almost all warm-blooded animals including 
man. More than one third of human population is infected by this parasite. Different 
molecular based approaches are used for parasite diagnosis. The region of B1 gene is 
highly conserved in all strains of T. gondii. Nested PCR of this gene is being used for 
detection of the parasite infection. In this study we have used nested PCR for 
diagnosing the infection. 
METHODS: We collected 200 fecal samples and screened them using traditional 
microscopic techniques for toxoplasma oocysts. After successful identification of 
oocysts the respective sample were subjected to DNA extraction using commercial kit. 
DNA extracts were then further utilized for molecular diagnosis. B1 gene sequence was 
targeted for nested PCR analysis. 
RESULTS: In this study we found 3 fecal samples positive for T. gondii oocysts. 
Nested PCR of B1 gene showed sharp band at its respective position. Sequencing 
results confirmed the presence of toxoplasma. 
CONCLUSIONS: Our results suggest that toxoplasma infection can be diagnosed 
using nested PCR of B1 gene which is present 35 times in toxoplasma genome. 
Therefore B1 gene is a potential candidate for diagnosis of toxoplasmosis. 
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BACKGROUND: There are currently two species of Angiostrongylus occurring in 
Australia; A. cantonensis present in the introduced rat species Rattus rattus and Rattus 
norvegicus and the Australian native species A. mackerrasae, found mainly in native 
rats, Rattus fuscipes. Although A. mackerrasae has never been reported from humans, 
it has been recently recovered from the lung of a flying fox.  Since A. mackerrasae has 
a similar lifecycle to A. cantonensis, there is strong potential for this native species to 
also be pathogenic to humans. Little is known of this species, however, and its 
pathogenesis in humans and molecular identity remain unexplored.  It remains 
uncertain whether this species is distinct from A. cantonensis. 
METHODS: In this study, geographical distribution of Angiostrongylus spp. was 
explored by obtaining rat samples from Brisbane area as well as Cairns and surrounds 
in northern Queensland. Adult A. mackerrasae and A.cantonensis were recovered from 
trapped native and introduced rats respectively. Following morphological identification 
of the worms, DNA was extracted from individual worms and 18s, ITS1, ITS2, 28s and 
5.8s regions of ribosomal DNA were sequenced for both species. The entire 
mitochondrial genome of A. mackerrasae was also amplified and sequenced using next 
generation sequencing. 
RESULTS: The sequence analysis results confirm that A. cantonensis and A. 
mackerrasae are separate species.  
CONCLUSIONS: This raises concerns about the unknown pathogenicity of A. 
mackerrasae coupled with its unknown epidemiology in Australia. 
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BACKGROUND: Toxoplasmosis is a worldwide parasitic zoonosis, which is caused by 
Toxoplasma gondii. Chicken is an important intermediate host of T. gondii. However, so 
far no studies on pathological process of chicken toxoplasmosis could be available. In 
this study, we explored the clinical symptoms, pathological changes and histological 
location of T. gondii infection in chickens. 
METHODS: Chickens were acutely infected with GJS strain of T. gondii, and killed at 
different times to observe general pathological changes of each tissue using 
conventional HE staining. Then the parasite was located in the chicken tissues by 
immunohistochemical method to study the distribution. 
RESULTS: The clinical symptoms observed in infected chickens were depression, 
anorexia, emaciation, claudication and diarrhea. Observation of the dissection showed 
the liver enlargement, the pulmonic inflammation, the slight increasing of the fluid of 
chest and abdominal cavity, the spleen enlargement, the stomach and intestinal 
mucosa swell, and the small intestine bleeding. HE staining study found the liver portal 
area enlarged with inflammatory cells infiltration. Lungs had hemorrhage and 
congestion with inflammatory response which was given priority to with lymphocytes. 
Spleen also had hemorrhage and congestion with diffuse hyperplasia. Lymph node had 
reactive hyperplasia. Hyperplasia of fibrous tissue was found in the brain. Using 
immunohistochemical method, we detected T. gondii tachyzoites in the lung, liver, 
spleen, heart, small intestine, lymph nodes and bursa of fabricius, and cysts in the brain. 
CONCLUSIONS: Our results clearly explained the clinical symptoms, pathological 
changes and histological location of T. gondii infection in chickens. 
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BACKGROUND: Plasmodium vivax is the most widespread human malaria in tropical 
and subtropical countries, including the South Korea. Recently, the annual incidence of 
malaria has been decreased; however, genetic diversity of P. vivax population has 
been increased. The previous genetic studies revealed that various strains, Sal 1, 
Belem, and recombinant strain, exist in the South Korean population. In this study, we 
have evaluated the serological prevalence of the strains in South Korean population 
using merozoite surface protein 1 (MSP1).  
METHODS: A total of 120 and 89 blood samples were collected from vivax malaria 
patients in 2012 and 2013, respectively. The antibody titers of the patients were 
measured by enzyme-linked immunosorbent assay (ELISA) using recombinant proteins, 
MSP1-Sal 1, MSP1-Bel, and MSP1-19.  
RESULTS: The ELISA with MSP1-19 detected more patient samples compared to 
those with MSP1-Sal 1 or MSP-Bel. Although the recombinant protein of MSP-Bel 
showed high antigenicity in Western blotting, less vivax malaria patient samples were 
observed as positive. It is consistent with genetic study that less isolates of MSP-Bel 
were found in South Korean population.  
CONCLUSIONS: Our results suggest that isolates with MSP1-Sal 1 and MSP1-Bel co-
exist in South Korean population. The conserved part, MSP1-19, is the better 
candidate of vaccine and diagnostic tool than MSP1-Sal 1 or MSP1-Bel.   
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BACKGROUND: L. braziliensis is one of the most important species in the New World, 
causing a spectrum of clinical forms and being associated with frequent treatment 
failures. Aiming for a deep and unbiased characterization of molecular variability in that 
species, we undertook a whole genome diversity project and present here the first 
preliminary findings.  
METHODS: We analysed 64 L. braziliensis clinical isolates, collected in Peru and 
Bolivia from 1991 to 2003 during two clinical studies. Their whole genomes were 
sequenced on Illumina HiSeq2000 platforms at Wellcome Trust Sanger Institute.!
COCALL (COnsensus of SNP CALL Among Populations), a consensus method based 
on pileup, mpileup, Freebayes, GATK and CORTEX, was applied to identify single 
nucleotide polymorphisms and small indels. A python visualization scheme was applied 
for the detection of large structural variants.  
RESULTS: The population in the sample was genetically heterogeneous (420,145 
SNPs) and Peruvian and Bolivian isolates formed 2 distinct lineages. A star-like 
phylogeny was observed, with short internal branches and long terminal ones. This 
might reflect among others, a major population expansion or frequent recombination 
among these parasites. Aneuploidy was very abundant in our sample. Three long 
subtelomeric duplications ranging from 80 to 180 kb were observed in Chr18 and 
Chr35, but no circular episomes were observed in contrast to other species we have 
studied. Preliminary analysis found no clear association between genomic diversity and 
clinical phenotype.        
CONCLUSION: L. braziliensis is characterized by a high nucleotide and ploidy 
diversity, but does not show any circular episomes. Our dataset offers a unique 
opportunity to study the evolution of this species and to compare it with other species 
extensively sequenced, like L. donovani. Further work is required to link the different 
diversity elements and understand their possible involvement in pathogenicity and drug 
susceptibility. 
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Detection of Toxoplasma gondii by molecular methods is crucial for diagnosing 
congenital toxoplasmosis, as well as toxoplasmosis in immunocompromised patients. 
Various methods have been described over the past twenty years, with variable 
performances, as demonstrated in external quality assessments or inter-laboratory 
comparative studies conducted in Europe. Most ancient pitfalls of PCR 
(contaminations, lack of specificity or sensitivity, delay for result release) have been 
circumvented by recent quantitative PCR methods, but there remains a huge diversity 
of methods and performances. Indeed, the amplification method and the gene target 
used remains an important issue, as differences in sensitivity as high as 20-40% has 
been reported between qPCR targeting B1 gene and Rep529, particularly for low 
parasite concentrations. Possibly as a result of health care prevention policy 
implemented in France since 1992 with serologic screening and treatment of pregnant 
women with primary-acquired toxoplasmosis, only low parasite burdens are usually 
detected in the fetal compartment in case of vertical transmission (<10 parasites/mL of 
amniotic fluid). Therefore, highly sensitive PCR methods are needed for efficient 
prenatal diagnosis. Meanwhile, certification and quality control programs push 
laboratories to adopt commercial PCR kits which warrant standardization, rather than 
“in-house” methods. Several commercial methods are now available on the market 
worldwide; some of them are designed for small series and could be affordable by 
developing countries. However, clinical evaluation of these new PCR assays is still 
needed to define their sensitivity in various clinical settings, such as prenatal diagnosis.  
Another important field of use of PCR methods is the diagnosis of toxoplasmosis in 
immunocompromised patients, who represent a population of growing importance. 
Rapid and efficient diagnosis is particularly crucial in allogeneic hematopoietic stem cell 
transplant (allo-HSCT) patients or solid organ transplant patients, where early 
treatment is needed. In France, some centers have implemented a systematic 
screening of allo-HSCT patients with regular blood PCR following allograft, in the aim 
to propose a pre-emptive treatment in case of positivity. Such prevention policy needs 
evaluation, but could improve survival. 
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BACKGROUND: Blood presents the ultimate source of nutrients for ticks and 
bloodfeeding is a prerequisite for transmission of tick borne pathogens. Despite the 
relevance, molecular principles of blood processing had been very limited until the 
current model of Ixodes ricinus intestinal haemoglobinolysis was proposed and has 
been further updated and verified.  
METHODS and RESULTS: Activity-based probe imaging, substrate/inhibitor profiling 
and creation of a protease-specific haemoglobin cleavage map revealed that after 
haemolysis and receptor-mediated endocytosis liquid host haemoglobin is processed 
intracellularly by complex activities of cysteine (cathepsins L, B, C and legumain/AE) 
and aspartic (cathepsin D) peptidases. Identified mRNAs - IrAE1, IrCD1, IrCL1, IrCB1 
and IrCC1 - code for unique tick haemoglobinases as seen from primary and tertiary 
(crystal and in-silico) structure comparisons. Dynamical qRT-PCR profiling displayed 
their feeding-induced and mainly gut-specific expression. Their non-redundant 
hemoglobinolytic functions were further confirmed by RNAi with decreased activity of > 
80%. Recombinantly expressed IrAE1, IrCD1 and IrCL1 are self-catalytically activated 
acidic peptidases with unique substrate specificities determined by combinational 
peptidyl libraries and hemoglobinolytic cleavage patterns. In –vitro tick feeding on blood 
+/- erythrocytes demonstrates the relevance of host hemoglobin but also iron and 
heme groups released during digestion for tick vitality and reproduction.  
CONCLUSIONS: We summarize our current model of tick hematophagy and align it 
with previous physiological and ultrastructural observations in ticks, compare the 
analogies among ticks, flatworms, nematodes and Plasmodiums and we discuss the 
application potential of identifing enzymatic targets based on our pilot vaccination 
experiments. 
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BACKGROUND:  
The global prevalence of Cystic Echinococcosis (CE) is estimated at 2-3 million cases with 
200,000 new cases diagnosed annually. This data represents just the tip of the iceberg. The 
invisible portion includes health, social and economic consequences for those affected by CE.  
METHODS: Heracles collaborative project is focusing on CE. Lifespan of the project: 2013-2017. 
Total project cost: 3.879.712 €. The main objectives of the project are: 
• Identify the Eastern European population (EEP) affected by CE by ultrasound screening; 
• Create the European Registry of Cystic Echinococcosis (ERCE); 
• Establish the Echino-Bio-Bank from animal and human CE patients and related Databases; 
• Set-up and validate new molecular-based tools for the detection, diagnosis and follow-up of CE; 
• Identify the molecular bases associated with CE response to therapy or lack thereof, through the 

study of host-parasite interplay (“omic” studies); 
• Increase drug bioavailability of Albendazole (ABZ); 
• Train experts working in Eastern European countries (EEC), since they are crucial to fight this 

disease. 
RESULTS: Heracles will translate the project outputs into PoC-LoC commercial tools to use in 
EEC. The ERCE registry for the surveillance of CE will provide baseline data for future risk 
calculations and to establish a prospective case retrieval. A better understanding of the host-
parasite interplay will ultimately be useful to improve response to treatment. 
CONCLUSIONS: The results of Heracles activities will support governments, the European 
Commission and related European agencies to harmonize data collection, monitoring and reporting 
of CE. 
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BACKGROUND: Proliferating Toxoplasma tachyzoites oblige a substantial biogenesis 
of organelle membranes, composed primarily of phospholipids and neutral lipids. The 
typical phospholipids, described thus far, include phosphatidylcholine, 
phosphatidylethanolamine, phosphatidylserine, phosphatidylinositol, 
phosphatidylglycerol and cardiolipin. 
METHODS: The tachyzoite stage of the type I strains were cultured by serial passages 
in human fibroblasts. Parasite growth was deduced by plaque assays, and replication 
was scored microscopically by counting the immuno-stained tachyzoites per vacuole. 
Invasion, egress and motility were determined by fluorescence assay. C57BL6/J mice 
were infected by intra-peritoneal injection and monitored for their mortality and 
morbidity. Lipids were extracted using Bligh-Dyer method and resolved by thin layer 
chromatography. They were visualized by iodine vapors and quantified by phosphorus 
assay. For lipidomics, samples were subjected to an HPLC-electrospray or API 
tandem-mass spectrometry. 
RESULTS: Here, we demonstrate the natural occurrence and genetic origin of an 
unusual and rather abundant lipid, phosphatidylthreonine (PtdThr), in a common 
eukaryotic model parasite, T. gondii. The parasite expresses a novel enzyme PtdThr 
synthase (TgPTS) to produce this lipid in its endoplasmic reticulum. Genetic disruption 
of TgPTS abrogates the de novo synthesis of PtdThr, and impairs the lytic cycle of T. 
gondii. The phenotype is due to dysregulation of calcium signaling in the parasite, as 
shown by our newly developed approach based on a gene-encoded calcium indicator. 
Quite notably, the PTS-mutant is avirulent and confers protection against lethal 
infection in a mouse model, and offers a potential genetically-engineered vaccine 
candidate and/or chemotherapeutic target.  
CONCLUSIONS: This work reveals a lipid-mediated control of parasite-specific 
functions and calcium signaling while illustrating an evolutionary paradigm for adaptive 
divergence of the related phospholipids. Our application of a gene-encoded calcium 
indicator in an intracellular parasite epitomizes its wider utility in other protozoan 
parasites. 
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BACKGROUND: Leishmaniasis is endemic in 88 countries and there is a need for new drug 
targets to circumvent resistance or adverse events observed with current therapies. About 
twenty species of Leishmania can infect humans worldwide. During its life cycle, the parasite 
develops in the sand-fly vector as a promastigote extracellular form, but after inoculation to 
humans, it invades phagocytic cells where it multiplies as amastigote form. The external 
structure of the Leishmania promastigotes mainly contains lypophosphoglycan (LPG), which 
core structure consists of a hexasaccharide containing a rare B-D-galactofuranose residue 
absent in mammalian membranes, making it a potential drug target. The transcriptome 
analysis of L. major has shown the existence of several transferases (including 4 
galactofuranosyltransferases LPG1, LPG1-L, LPG1-R, and LPG1-G) and an invertase GH-
23) involved in the incorporation of those furanosyl residues. The expression of these 
transferases was screened in promastigotes and amastigotes stages of several species of 
Leishmania, to make a proof of concept for their use as therapeutic targets. 
METHODS: L. major, L. donovani and L. braziliensis promastigotes were grown in 
Schneider’s drosophila medium and 107 parasites were collected at day 1, 3, 5 and 7 for 
mRNA extraction and RT PCR. mRNA expression of the five transferases was quantified in 
each species by quantitative PCR (qPCR) by comparison to actin expression. To study the 
expression of enzymes in amastigotes, human macrophages (THP-1) cell cultures were 
infected with  L. major, L. donovani or L. braziliensis (doi 10/1) for 4h, then washed 
thoroughly to eliminate residual promastigotes, and cultures were incubated for another 2, 5 
or 7 days before cell lysis for mRNA extraction and qPCR. Statistical analysis was made 
using GraphPad® Prism V5. Data were expressed as means±SEM of 4 to 6 replicates and 
compared using the Mann-Whitney test (p<0.05 was considered statistically significant). 
RESULTS: Both stages of the three species expressed the 5 enzymes, with some variations. 
LPG1-R, LPG1-L and GH-23 were the most significantly induced genes in promastigotes of 
all species at day 7 of culture (p<0.01), though to a lesser extent in L. donovani. During 
intracellular growth, LPG1-R was the most significantly induced gene in L. donovani and L. 
braziliensis amastigotes at D7 of culture, with a 2.62- and 9-fold increase, respectively 
(p<0.05) but not in L. major. Overall, all enzymes were much more induced in L. major 
promastigotes than in amastigotes, ranging from 3.62-6.23-fold increases to 1.2-1.93, in both 
stages, respectively, suggesting that these metabolic pathways are less active in 
amastigotes of this species. 
CONCLUSION: The expression of galactofuranosyltransferases was detected in both 
parasitic stages of Leishmania species from various continents, making this metabolic 
pathway an interesting therapeutic target, since furanosides are absent in cell membranes of 
mammals. Minor differences between species could account for well-known variations in 
parasite surface LPG. 
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BACKGROUND: Chigger mites are important medical pests and vector of Orientia 
tsutsugamushi, the causative agent of scrub typhus. Scrub typhus is endemic in 
geographic regions, including Korea, China, Japan, Thailand, and other Asian 
countries. Since the first Korean case of scrub typhus was reported in 1985, the annual 
number of cases has increased sharply over 5,000 since 2004. The aim of tkis study 
was to determine the relative abundance of chiggers and their hosts and geographic 
distribution to provide a more accurate assessment of human health risks throughout 
the Korean peninsula during the season of greatest disease incidence.  
METHODS: A total of five collection sites in two provinces (3 Gangwon and 2 
Gyeongbuk) were surveyed throughout the east coast of Korean peninsula. Field 
rodents were collected by Sherman live traps. The rodents collected alive were 
transported to the laboratory and after identifying the species, each body of the killed 
rodents was hung over a beaker in which tap water was put 1cm deep, in order to 
harvest the chiggers. After mounted chiggers under a dissecting microscope, mites 
was identified following the key prepared by Ree (1990).  
RESULTS: The species and numbers of the field rodents collected were 71 A. 
agrarius(89.9%), 3 Crocidura laisura(2.6%), 3 Mus musculus(2.6%) and 2 Eothenomus 
rufocanus(2.5%). From total 5,881 chiggers harvested, 8 species (Leptotrombidium 
pallidum, L. scutellare, L. palpale, L. orientale, L. zetum, Neotrombicula tamiyai, N. 
japonica and Euschoengastica koreaensis) in Trombiculidae were identified. The 
predominant species during all seasons was L. pallidum (54.8%), L. palpale (17.1%) 
and L. scutellare(8.5%). L. scutellare was found only at the southern part in Yeongdeok, 
Gyeongbuk province. Distribution of this species were coincided with the areas where 
annual mean air temperature in Korean peninsula is above 10�.  
CONCLUSIONS: The knowledge of geographical distribution of vectors and reservoir 
rodents of tsutsugamushi disease in east coast of Korea will help to forestall outbreaks 
of disease in Korean peninsula and to prevent the impact of climate change in the near 
future. 
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BACKGROUND: The Serra Calderona Natural Park is a Mediterranean ecosystem, 
located in eastern Spain, which suffered a devastating wildfire twenty-two years ago. 
Since 1994, the study of the dynamics of the helminth parasites of the wood mouse, 
Apodemus sylvaticus, has been carried out to prove their value as biological tags of the 
post-fire regeneration process.  
METHODS: This study comprises the data collected from the 2nd to 18th post-fire year 
from both a burned (F) and a non-burned control area (C). A total of 917 wood mice 
(F=675; C=242) was examined following routine helminthological techniques. The 
helminths found were identified and classified according to their biological cycle as FES 
(presenting infective free environmental stages) and non-FES (presenting the infective 
stages in an invertebrate). The ecology of the parasites was studied with respect to the 
dynamics of wood mouse recolonization (calculating the percentage of captured hosts), 
as well as the influence of intrinsic and extrinsic factors on the helminth prevalence, 
species richness and biodiversity.  
RESULTS: The highest global prevalence of parasitation was detected in F, FES-
helminths being, in general, more prevalent. Positive correlations between the 
prevalence of both FES and non-FES species with various climate variables were 
detected in the burned area, as well as the influence of the season/post-fire year period 
only on the prevalence of FES. Correlations between the evolution of the host 
population and the ecological nature of their helminths were not detected. 
CONCLUSIONS: Despite the differences found between the helminth community from 
the burned and the control areas, there is a similar tendency in the dynamics of the 
helminths and their hosts, which is a sign of stability and recovery of the habitat, 
demonstrating the value of the helminthfauna of the wood mouse as a valuable 
biological tag of post-fire regeneration of this disturbed Mediterranean ecosystem. 
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BACKGROUND: The invasion of reticulocytes by Plasmodium vivax is a crucial but yet 
poorly characterised event. The application of flow cytometry (FC) to ex vivo invasion 
assay promises to facilitate the in-depth analysis P. vivax attachment and entry to the 
reticulocyte. However, current protocols suffer from poor sensitivity and specificity. 
Here we present an optimized protocol for quantifying the invasion and development of 
P. vivax in human reticulocytes. 
METHODS: CD71 sorted reticulocytes were loaded with the intracellular dye (CFSE) 
prior to the addition of a synchronous population of ex vivo matured inoculum of P. 
vivax schizonts. The invasion mixture was sampled at various time points and labeled 
with Hoechst (DNA) prior to FC quantification (using both field and lab based FC 
machines).  
 RESULTS: CFSE staining of both CD71 positive and negative sub-population of 
erythrocytes did not affect the invasion and early development of P. vivax merozoites. 
The use of anti-DARC and anti-P. vivax DBP antibodies were successfully used to 
demonstrate the utility of this method.   
CONCLUSIONS: The method we present here confers important advantages to P. 
vivax invasion studies. Firstly, this method can be used effectively using the new 
generation of field portable FCs. Secondly, the intracellular labeling of the target cells 
reduces the need for highly purified schizont inoculums; and finally autoinvasion and 
the presence of dead early stage parasites in the inoculum will not be confound 
measures of invasion.     
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Since the late 20th century human Taeniasis has faced a TriTaenias scenario. The 
former couple, Taenia solium and T. saginata, turned into a trio due to the incorporation 
of T. asiatica in 1993. Ten years later, three questions (Q) were posed at ICOPA X. 
Twenty-one years and three ICOPAs after the questions remain unresolved.  
Q1: Is T. asiatica a cosmopolitan species, therefore not limited to southeast Asia? 
Molecular methods have confirmed the presence of T. asiatica in the Indian 
subcontinent (Nepal), far from southeast Asia, suggesting a broader distribution. 
Although it is supposedly present in Madagascar, there are still no confirmed findings 
out of Asia. 
Q2: How to differ, when diagnosing, between adult T. saginata and T. asiatica and 
between larval T. solium and T. asiatica?  
Several molecular methods have been developed for the specific diagnosis of T. 
asiatica (multiplex PCR, PCR-RFLP, LAMP). However, there is still no immunological 
method specific for T. asiatica therefore hindering its detection in the intermediate host 
(pigs, humans?).  
Q3: Does T. asiatica cause human cysticercosis?  
If T. asiatica could produce human cysticercosis or not was questioned in the early 90s. 
Due to the apparent lack of evidence, practically in all medical or veterinary books, 
publications, or websites that consider the existence of T. asiatica (there are still too 
many that not even mention it, including surprisingly WHO’s website), it has eventually 
been assumed that T. asiatica does not produce human cysticercosis.  
We believe that, considering its tropism in pigs, T. asiatica could produce mainly liver 
cysticercosis instead of neurocysticercosis. Human liver, and even abdominal, 
cysticercosis are known pathologies found in countries such as Japan, India, USA, 
Brazil, Russia or Czechoslovakia. This intriguing evidence should deserve more 
attention in order to clarify the aetiological agent of those cysts, consistent with T. 
asiatica cysticerci locations, by means of molecular analyses. 
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BACKGROUND: The control of insect vector diseases can be achieved through the 
control of insect populations and traditionally has been made using chemical 
insecticides. Although chemical insecticides are an efficient tool for controlling born-
disease insects, they have the main drawback of generating collateral effect to non-
target organism and insect resistance. The biological control of insect populations 
using biological methods is an environmental friendly alternative that reduces the 
probability of the insect resistance phenomena and the non-target collateral effect. One 
of the most efficient biological control tools used to date for the control of insect 
populations are the Cry toxins produced by Bacillus thuringiensis. There are Cry toxins 
active for the control of several vector diseases insect, including Aedes aegypti and 
Culex quinquefasciatus, but there is no a Cry toxin specific for each insect that 
represent a threat or a health problem. Due to that limitation, we are trying to develop 
an in vitro evolution method, based on the phage display technology, for the 
construction and selection of Cry active toxins active against two insect vectors A. 
aegypti and Rhodnius pallescens. 
METHODS: Given that the activity of the Cry toxins can be redirected toward non-
target insects just by modification of the Domain II of the toxin, we used a library of 
bacteriophages expressing 1011 different Cry1Aa13 toxin mutants on their surface (1, 
2) and used A.  aegypti and R. pallescens guts to select those with high binding affinity. 
Our hypothesis is that those selected phages will bear Cry toxins that will recognize 
proteins in the insect guts that could be used as receptor for the toxins.  
RESULTS: we have proven that we are able to select phages from the library showing 
strong binding to proteins present in A. aegypti and R. pallescens.  
CONCLUSIONS: Here we show a strategy to clone and recover Cry toxins from the 
two phage displayed sub-libraries previously constructed in order to recover from the 
genome of the selected phages those Cry toxins that are highly expressed.  
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BACKGROUND: Recently, some studies have shown that agents of Cutaneous 

leishmaniasis, make pathogenical changes in the viscera. The aim of this study was 

to investigate the pathogenical changes caused by Leishmania major in the liver and 

spleen of Balb/c mice. 

METHODS: 28 Balb/c mice were infected with L.major amastigote in the base of tails 

intradermal and were evaluated daily for 1-4 weeks of cutaneous ulceration. After 

proving leishmaniasis in all mice, they were maintained for another 4 weeks, and 

after operation, liver and spleen were removed, transferred to 10% formalin. 

Pathologic slides were prepared and stained with hematoxylin-eosin stain. 

Microscopy study performed for parasitology and histopathology changes in these 

tissues.  

RESULTS: In the liver tissues, 23% hepatic congestion, 27% preportal inflammation, 

31% necrosis, 23%precentral inflammation and in 38% normal liver tissue were 

observed. In the spleen tissues, 14% Leishman body, 43% fibrosis, 86% 

multinucleated giant cells, 81% granulocytes, 71% plasma cells, 43% lymphoid of 

large follicles and 67% changes in the overall structure of the spleen were observed. 

CONCLUSION: Leishmania major can cause pathogenical changes in the spleen 

and liver tissues, therefore in the cases of cutaneous leishmaniasis, visceral changes 

must to be considered for two critical organs. It was demonstrated that the presence 

of parasite in spleen, also can cause recurrent cutaneous lesion.  

KEYWORDS: Leishmania major, Balb/c Mice, Histopathological Changes   



Next generation sequencing in single cell parasite disease investigations 
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BACKGROUND: Single cell parasites, also referred as protozoa, are ubiquitous. They 
are parasites of animals and humans, causing significant disease such as malaria and 
toxoplasmosis. In production animal medicine and human medicine, specific diagnostic 
tests have been developed to detect many of these diseases. For many lesser known 
protozoa, diagnosis of protozoal agents is confounded by the lack of basic knowledge 
of parasite distribution and morphological identification. We are therefore pursuing a 
new approach using “state of the art” next generation sequencing to address existing 
limitations.  
METHODS: The approach relies on microbial community DNA analysis as a faster and 
more economical method compared to development of traditional species specific 
diagnostic methodologies. The microbial community DNA analysis relying of SSU rDNA 
amplicon 454 pyrosequencing will be compared to the more traditional molecular and 
histopathological diagnostic techniques. 
RESULTS and CONCLUSIONS: In this presentation, recent successful application of 
microbial profiles to identify protozoa will be demonstrated including cases of coccidian, 
piroplasmid as well as amoebic diseases. The experience so far demonstrates the 
advantages including cost effectiveness of the diversity profiling approaches to 
identification of eukaryotic pathogens, including emerging pathogens for which routine 
diagnostic approaches are not available.  
 
 
 
 
 
 
 
 
 



Partial characterization of stage-specific enzymes and polypeptides of biliary amphistome 
Gigantocotyle explanatum infecting Indian water buffalo, Bubalus bubalis 
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BACKGROUND: Gigantocotyle explanatum is a bile-duct infecting digenean causing 
‘amphistomosis’ in livestock, responsible for high morbidity and mortality. So far adult worms have 
been used for various biochemical studies but their developmental stages, like 0-day eggs, 4-day eggs, 
eggs containing miracidia, cercariae and metacercariae have remained neglected and hence both larval 
and adult G. explanatum are the focus of this study.  
METHODS: Adult G. explanatum from local abattoir and the intramolluscan stages from laboratory 
infected snail, Gyraulus convexiusculus, were obtained. Using standard assay methods SOD, GST, 
GPx and GR enzymes were quantitatively and qualitatively analysed. Substrate gel Zymography was 
performed for proteases. The stage-specific polypeptides were analysed by 2D-PAGE. 
RESULTS: Quantitative and qualitative differences in the antioxidant enzymes, SOD, GST, GPx , GR  
and their Isozyme profiles were recorded in different developmental stages of G. explanatum. The 
gelatin substrate gel Zymography and the proteomic analysis also exhibit stage specific variations. 
Polypeptides and antioxidant enzymes were resolved in the pI range of 3-10, and molecular weight 
(Mr) range of 10-250 kDa. Gradual decrease in protein content from 0 day eggs to metacercarial stage 
(23.46 to 8.9 mg/gm wet weight) was significant. The adult worms had the highest protein (53.40 
mg/gm wet weight) as well as the anti-oxidant enzyme levels. With the progressive development from 
0-day eggs to adults, a consistent increase in the number of polypeptide spots, changes in the isozyme 
profile and differences in the specific enzyme activities were observed.  
CONCLUSIONS: The polypeptide spots and isozymes appeared to be Conserved, Variable and 
Stage-specific. The differential level of antioxidant enzymes, proteases and the polypeptide 
heterogeneity reflect differential expression of gene products, which is not only stage specific but it 
could also be a consequence of occupying different microenvironments.  Such differences could be 
exploited to identify an effective drug or vaccine target. 



Preliminary Antihelmintic screening and Kill Kinetics Activities of Chrysophyllum 
albidum Extracts. 
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BACKGROUND: the high cost and developed resistance to most antihelmintic drugs has led 
to the search for alternative route of helmintic treatments, paving way for medicinal plants 
with potent antihelmintic properties. Chrysophyllum albidum is a tropical rain forest tree with 
diverse medicinal uses, hence its’ anthelmintic properties (of different extracts - N-hexane, 
Dichloromethane and Methanol) as well as its’ methanolic chromatographic fractions were 
screened . 
METHODS : Earthworms worms washed in distilled water (n=7) were placed in 9cm petri 
dishes in solution of crude extract of  nine different concentrations(1,5,10,20,40,60 mg/ml) 
dissolved in distilled water. This test was conducted in duplicate. Gross motility and Mortality 
Studies was carried out as described by Ajaiyeoba et al.,2001 with some modifications. 
Albendazole (10 and 20 mg/ml) was included as a reference drug. Data is presented as 
mean ±SEM, analysis conducted using two way ANOVA and Student’s T-test. 
RESULTS: Methanolic extract of C.albidum (MeCaB) showed the highest antihelmintic 
property at 60mg/ml and was comparable with Albendazole. Chromatographic Fractions B 
and C showed the highest antihelmintic activities of which their time of death and paralysis 
was not significant when compared with Albendazole. Histological evaluation of the dead 
worms revealed that the MeCaB and its’ Chromatographic fractions caused loss and or 
discontinuity of cuticle, degenerated muscle fibre, severe sloughing off and or loss of 
epidermal cells. 
CONCLUSIONS: It can be concluded from this study that methanol extract of Chrysophyllum 
albidum has greater antihelmintic activity compared with other extracts and might be a good 
target plant for antihelmintic drug development. 
 

!



Trichostrongylus vitrinus infection in Australian meat sheep.  Partitioning cost of 
infection to direct and host immune-mediated components. 
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BACKGROUND:  Immune suppression with methylprednisolone alleviates depression 
of weight gain following infection with Teladorsagia circumcincta or Trichostrongylus 
colubriformis, which suggests that host immune response rather than direct parasite 
damage is the major cause of lost productivity.  To test this for Trichostrongylus vitrinus 
infections we estimated the overall cost of infection (CI) in terms of lamb growth, and a 
component of it, the cost of host immune response (CIR) in Poll Dorset x Border 
Leicester-Merino lambs. 
METHODS: Lambs (n=176) were trickle infected with T. vitrinus (yes/no) and immune 
suppressed with methylprednisolone (yes/no) in a factorial design for 112 days under 
field conditions.  Worm egg count was monitored throughout, and change in body 
weight used to calculate CI (non-infected versus infected) and CIR (non-suppressed CI 
versus suppressed CI) in g/day. 
RESULTS:  Non-infected/non-suppressed lambs maintained a growth rate of 159g/day.  
WEC of infected lambs increased to 631epg between days 21 and 42 post initial 
infection, declining thereafter.  WEC of infected/immune suppressed lambs also 
increased to day 42 (878epg), but continued to increase to day 112 (1395epg).  As 
such, the experiment was divided into ‘acquisition’ (days 0 to 42) and ‘expression’ 
phases of immune response (days 42 to 112).  Expression phase significantly 
exceeded acquisition phase CI in non-suppressed animals (66 versus 24g/day), 
however CIR remained relatively constant throughout (3 and 7g/day).  Overall, T. 
vitrinus induced a CI of 50g/day in non-suppressed lambs and CIR of 5g/day.  
CONCLUSIONS:  Immune suppression did not prevent weight loss following T. vitrinus 
infection suggesting that direct parasite damage plays the major role in depression of 
weight gain. 
 
  



Sex specific chromatin diminution in Strongyloides papillosus 
 
Adrian Streit1; Arpita Kulkarni1; Anja Holz1; Dorothee Harbecke1; Matthew Berriman2, 
Nancy Holroyd3; Bernardo Foth2; Christian Roedelsperger1 

 

1Max Planck Institute for Developmental Biology, 72076 Tübingen, Germany; 
2Welcome Trust Sanger Institute, CB10 1SA Hinxton, U.K. 
 
BACKGROUND: The nematode genus Strongyloides consists of parasites that live as 
parthenogenetic females in the small intestines of their hosts. In addition to producing 
female parasitic offspring, they can also form a facultative free-living generation with 
males and females. While in some species, e.g. S. ratti (in rats), and S. stercoralis (in 
humans), females have two but males have only one X chromosome, in S. papillosus 
(in sheep), the ancestral X chromosome is fused with an autosome and a sex specific 
chromatin diminution event removes one copy of the X-derived region from the genome 
in males. 
METHODS: To define genomic regions present in two copies in females but only one 
copy in males we combined the study of the inheritance of molecular genetic markers 
and quantitative re-sequencing of the genomes of male and female S. ratti, S. 
stercoralis and S. papillosus as well as of Parastrongyloides trichosuri, a facultative 
parasite of Australian Possums, serving as an out-group . We molecularly cloned and 
sequenced the chromosome ends newly formed by chromatin diminution in S. 
papillosus males. 
RESULTS: In all four species, essentially the same genes are present in only one copy 
in males. A large majority of independent clones of chromosome ends showed the 
break point for chromatin diminution at the same position. We found no sequence 
similarity between the two beak points. On both sides of the break points there are 
genes close by. We failed to detect any telomeric sequences at the new chromosome 
ends. 
CONCLUSIONS: The X chromosomes of P. trichosuri, S. ratti and S. stercoralis and 
the region undergoing chromatin diminution in S. papillosus are homologous. Other 
than in Ascaris sp., in S. papillosus the break points in chromatin diminution appear to 
be precisely defined and the new chromosome ends seam not to terminate in telomeric 
repeats. 



Host and parasite factors contributing to the development of amoebic liver 
abscess 
 
Egbert Tannich, Hannelore Lotter, Iris Bruchhaus 
 
Bernhard Nocht Institute for Tropical Medicine, Hamburg, Germany 
 
BACKGROUND: Human intestinal infection with the protozoan parasite Entamoeba 
histolytica can result in different clinical outcomes, ranging from asymptomatic cyst 
passers to severe invasive diseases, such as hemorrhagic colitis or liver abscesse. 
Amoebic liver abscess (ALA) is the most severe form of invasive amoebiasis. The 
disease is charcterized by a rapid focal destruction of liver tissue. Interestingly, ALA is 
found predominantly in adult males and is rare in children and females.  
METHODS: Using a mouse model for ALA and Entamoeba strains and clones with 
different pathogenic properties, we have analysed host and parasite molecules by high 
throughput screening which are important for  ALA development.  
RESULTS: Our results indicate that in addition to proteolytic enzymes and cell surface 
components, a number of parasite molecules are involved in amoeba pathognicity. On 
the other hand, the amoeba-induced host immune response also contributes to host 
tissue destruction. In particular, interferon-gamma production by inducible natural killer 
T (iNKT) cells appears to be critically important for abscess formation. The involvement 
of iNKT cells might explain the sexual dimorphism of ALA as activation of iNKT cells 
and the production of interferon-gamma is modulated by testosteron. 
CONCLUSIONS: Both host and parasite factors contribute to host tissue destruction 
during amoebic liver abscess development.  
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BACKGROUND: In the literature, generally all Strongyloides sp. nematodes found in 
humans or dogs are considered S. stercoralis, although the analysis of mitochondrial 
sequences from a small number of Strongyloides larvae suggested some host 
specificity. 
METHODS: To determine if S. stercoralis in humans and in dogs interbreed and if they 
are transferred between the two hosts, we isolated individual Strongyloides sp. from 
villagers in Cambodia and from their animals. We determined parts of the small 
ribosomal subunit rDNA (SSU) sequences and the sequences of the mitochondrial, 
only maternally inherited, gene cox1. 
RESULTS: All Strongyloides from pigs and chickens were distinct from the ones 
derived from humans. The worms present in humans and dogs were closely related. 
Nevertheless, we found six different SSU genotypes. Three occurred only in dogs, two 
only in humans. The sixth genotype (genotype 1) was the by far most frequent one in 
humans but was also found at a low frequency in dogs. With respect to cox1, all worms 
isolated from people grouped together. The same was the case for worms from dogs 
except for the ones with the SSU genotype 1. These worms grouped with their human 
derived counterparts. Strikingly, we never found hybrids between different SSU 
genotypes although they co-occurred in the same host individuals. 
CONCLUSIONS: Humans and dogs carry mostly different populations of S. stercoralis. 
Nevertheless, at least one variant appears to be able to live in both hosts. Zoonotic 
transmission of S. stercoralis from dogs to humans (or vice-versa) is possible. Either in 
S. stercoralis in our sampling area reproduction is exclusively non-sexual, not only in 
the parasitic but also in the free-living generations, or crossing is possible only within 
an SSU genotype. If the later is the case, the SSU genotypes represent different 
species. Additional experiments to address this are in progress. 



Trichinella takes the host immune response under its wing 
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Parasitic nematode Trichinella spiralis realizes its life cycle within one host and each 
life stage affects the immune response of the host in its own way. We have shown that 
the common feature of antigens from all three life cycle stages is that they induce semi-
maturation of dendritic cells (DCs), key cells in immune response polarization. Recent 
work was focused on the effect of excretory–secretory products (ES L1) released from 
the encysted muscle larvae into the host organism during the chronic phase of the 
infection. The semi-matured status of DCs stimulated with ES L1 antigens was 
characterized with no upregulation of MHC II and low/moderate expression of co-
stimulatory molecules. The investigation of signaling pathways revealed that ES L1 
antigens induce phosphorylation of both ERK and p38 MAP kinases, with more 
profound phosphorylation of ERK. Consequently, these DCs produce significantly 
elevated concentrations of IL-10 and decreased but not abolished concentrations of IL-
12p70. Priming naive T cells in vitro with ES L1 pulsed DCs caused strong Th2 
polarization, accompanied by elevated production of regulatory cytokines IL-10 and 
TGF-β. However, in vitro co-cultivation did not result in the increase of 
CD4+CD25+Foxp3+ percentage among the effector T cell population. On the other 
hand, in vivo application of stimulated DCs provoked significant increase in the 
proportion of CD4+CD25+Foxp3+ cells among recipient’s spleen cells. This treatment 
resulted in mixed Th1/Th2 cytokine response, with the dominance of the Th2 type and 
elevated levels of regulatory cytokines, cytokine milieu observed during Trichinella 
infection. ES L1-educated DCs acquire tolerogenic status enabling parasite to behave 
as a perfect transplant by creating milieu dominated by anti-inflammatory and 
regulatory responses. In such way Trichinella takes immune response of the organism 
under its wing by preventing/taming damaging responses not only to itself but also to 
non-self (allergy) or self (autoimmune diseases) antigens. (Grant No 173047, Ministry 
of Education and Science, R. Serbia) 
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BACKGROUND: Onchocerca ochengi is a nodule-forming filarial nematode of cattle in 
tropical and subtropical Africa. It is very closely related to the human pathogen O. 
volvulus, with which it shares the black fly Simulium damnosum s.l. as vector. O. 
ochengi adult worms reside in intradermal nodules. Females are sedentary, males may 
move between nodules. The first stage larvae (microfilariae) disperse in the skin of the 
host waiting to be taken up by the vector. Based on mitochondrial sequences from a 
single larvae found in the vector in Uganda, Onchocerca sp. siisa had been defined as 
a new form of Onchocerca closely related to O. ochengi.  
METHODS: In order to study the reproductive biology of nodule forming Onchocerca 
sp. in cattle we isolated Onchocerca sp. worms from skins of Zebu cattle in Ngoundéré, 
Cameroon. We analyzed nuclear and mitochondrial molecular genetic markers in 
individual adult females, adult males, embryos and skin microfilariae and determined 
parent progeny relationships.  
CONCLUSIONS: We report the following main findings: 1) Onchocerca sp. siisa occurs 
in cattle in Cameroon, showing that cattle is a definitive host of Onchocerca sp. siisa 
and that this parasite is also present in West Africa. 2) Onchocerca sp. siisa and O. 
ochengi interbreed freely and therefore belong to one species, O. ochengi. 3) Females 
frequently carry simultaneously progeny sired by different males. 4) In most but not all 
cases the putative fathers of embryos and of skin microfilariae were still present in the 
nodule of the mother at the time of sampling. This indicates that males can leave the 
nodules but tend to stay with a particular female for extended periods of time. 5) A 
significant fraction of females contribute to the pool of skin microfilariae but their 
contributions are very different at a particular place and time. 
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BACKGROUND: One of the manifestations of extra-parenchymal neurocysticercosis 
(NCCexP) are vascular events. The prevalence of symptomatic vascular events 
ranges from 4 to 12%. The frequency of silent brain infarcts (SBI) is unknown in this 
population.  
METHODS: We have conducted a retrospective study in which patients with 
definitive diagnosis of NCCexP were included. Criteria of inclusion were to present a 
follow-up of more than 2 years after NCC diagnosis, and the absence of vascular 
events at diagnosis. Demographical data of the patients, classical risk factors for 
vascular events, radiological characteristics of NCC, and inflammation intensity of 
CSF were retrieved. Presence of SBI was evaluated in the last MRI made in the 
follow-up. 
RESULTS: 70 consecutive patients were included, 48.6% (n= 34) women. Mean age 
at NCC diagnosis was 41.6±12.3 years and mean age at last follow-up MRI of 
48.8±11.6 years. 10 patients (14.3%) have SBI. They were multiple in all the cases. 
SBI were more frequent in older patients, considering age at NCC diagnosis 
(P=0.007) and age at last MRI (P=0.001). The other classical vascular risk factors 
(obesity, arterial hypertension, diabetes, dyslipidemia, smoking habit) and the 
intensity of CSF inflammation were not associated with SBI. 
CONCLUSIONS: A high prevalence of SBI was found in this study, considering the 
relative young age of our patients. Of the classical vascular risk factors, only age of 
the patients was associated with SBI. This is the first study investigating the 
frequencies of SBI in NCCexP. The results are interesting allowing proposal of 
NCCexP as risk factors for SBI. Case-control studies should be conduct to 
thoroughly evaluate this association, particularly because SBI is a risk factor for the 
development of dementia. 
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BACKGROUND: Caligus rogercresseyi is an ectoparasite affecting Chilean salmon 
industry. It shows preferences for fish ventral body and fin locations, damaging epidermis 
and dermis during its development. The aim of this study was to quantify fin damage of 
Salmo salar subjected to different parasite abundances. 
METHODS: 100 fish were infected with different abundance of the infective stage, and 50 
were maintained uninfected. The Relative Fin Index (RFI) and fin erosion degree quantified 
fin damage. Sampling was performed the day before infection, and 1, 8, 16 and 22 days 
post-infection. Simple and piecewise regression and chi-squared were used for statistical 
analysis. 
RESULTS: According to RFI, fin damage increases as (i) copepodid loads increases in 
pelvic fin, (ii) chalimus I-II increases in pectoral fin, (iii) chalimus III-IV increases on left 
pectoral fin, and (iv) adult parasites increases on pectoral and caudal fins. For chalimus III-
IV a break point was estimated at 15 lice in dorsal fin, above which advanced damage was 
observed. Similar trend was observed under adult stage on dorsal and pelvic fins (break 
point of 15–17), however damage was not as severe as that caused for chalimus III-IV.  
CONCLUSIONS: Parasite causes a load-dependent negative effect on fish fins, consistent 
with place preferences of the different developmental stages of the parasite on fish. 
Results support the relevance of dorsal fin as fish welfare indicator. Break point of 15-17 
lice could be analyzed in the context of threshold for applying treatments to control parasite 
outbreaks. 
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BACKGROUND: Toxoplasmosis is a parasitic disease with increased importance when 
it is present in pregnant women due to the high risk of transmission to the fetus which 
may lead to immediate or late systemic sequelae. 
METHODS: A prevalence study was performed in 487 pregnant women and their 
newborn infants attended at basic units of health in the urban zone of the city of 
Gurupi, Tocantins state, Brazil, in the period of April 2012 to February 2014. The 
pregnant women selection happened through convenience. In the antenatal admission 
the pregnant women were invited to participate in the research. Three samples of blood 
were collected aiming the ELISA and PCR techniques during the pregnancy. When the 
acute infection was detected during pregnancy by positive IgM antibodies the fetus and 
newborn infant infections were investigated at labor and one year after birth through 
serology and PCR to confirm and/or exclude the congenital transmission. The analyses 
were performed in the Studies of the Host-Parasite Relationship Laboratory, Tropical 
Pathology and Public Health Institute, Federal University of Goias. The results were 
inserted in the Epi-Info 3.3.2 data sheet.  
RESULTS: The prevalence of maternal acute infection was of 5.33% (26/487) 
confirmed by the presence of IgM antibodies in the peripheral blood. In 0.41% (2/487) 
of the pregnant women was possible to detect IgA antibodies. The PCR analysis found 
1.03% (5/487) of positive cases amongst the pregnant women. The vertical 
transmission rate was of 1.64% (8/487) confirmed by serology and in 0.41% (2/487) 
was detected circulating parasitaemia by PCR in the newborn infants.  
CONCLUSIONS: The results show an elevated prevalence of gestational and 
congenital toxoplasmosis in the city of Gurupi, Tocantins, Brazil.  
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BACKGROUND: Chagas disease is considered a parasitic neglected disease, endemic 
in Latin America, but currently globally important due to travel and migration. Although 
its mortality has decreased, can cause irreversible consequences, with important 
economic implications in the health systems. A bibliometric evaluation of the Latin 
American contributions on this disease was done. 
METHODS: Bibliometric study at SCI (1980-2013), MEDLINE/GOPUBMED (1802-
2013), Scopus (1959-2013), SCIELO (2004-2013), LILACS (1980-2013). Different 
study types, characterized by years, city/country of origin, journals and more productive 
authors, by country, cites and H index. 
RESULTS: At SCI, 2988 articles were retrieved (30.85% of the total). Brazil was the 
highest producer (31.22%), followed by Argentina (18.14%) and México (9.57%); the 
region received 47241 citations, 28.60% for Brazil (H index=52), 18.26% of Argentina 
(H index=43), 11.40% Bolivia (H index=37). At Scopus, there are 4484 (30.20% of the 
total), 38.58% Brazil, 12.40% Argentina and 8.90% Mexico; 22.25% from Brazil were of 
Fundação Oswado Cruz; 17.99% of Argentina corresponded to Universidad de Buenos 
Aires; 9.27% in México of the Instituto Nacional de Cardiología Ignacio Chávez; 
Universidad de Chile is the third institution with the higher number of publications 
(27.89%). At Medline there are 6647 records (45.58% from Brasil). At SciELO 917 
(47.66% Brazil). At LILACS 2165 (60.05% Brazil). 
CONCLUSIONS: Brazil has the highest scientific output in the region. Scientific 
production at bibliographical databases, particularly regionals, is low, despite advances 
in the control of this endemic pathology, which deserves more research, even more in 
the current context of travel and migration which make it in a disease diagnosed and 
with imported cases in North America, Europe and Asia.  
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BACKGROUND: Malaria is still the most important parasitic disease in terms of global 
impact in public health, including Latin America, indicating that this disease should be 
more researched, particularly in this region. A bibliometric assessment of the Latin-
American contributions about malaria was done. 
METHODS: Bibliometric study at SCI (1980-2013), MEDLINE/GOPUBMED (1802-
2013), Scopus (1959-2013), SCIELO (2004-2013), LILACS (1980-2013). Different 
study types, characterized by years, city/country of origin, journals and more productive 
authors, by country, cites and H index. 
RESULTS: At SCI, 2806 articles were retrieved (5.13% of the total). Brazil was the 
highest producer (31.41%), followed by Colombia (14.3%) and Mexico (9.5%); the 
region received 39894 citations, 32.2% from Brazil (H index=51), 12.75% Mexico (H 
index=38), 11.2% Colombia (H index=33).  At Scopus, there are 4150 articles (4.9% of 
the total), 33.0% Brazil, 11.3% Colombia and 8.8% México; 17% in Brazil were from 
Universidad de São Paulo; 23.6% of Colombia from Universidad de Antioquia; 15.4% 
of México from Instituto Nacional de Salud Pública. At Medline there are 4278 records 
(36.8% Brazil). At SciELO there are 792 records (45.3% Brazil). At LILACS there are 
1744 records (34.3% Brazil). 
CONCLUSIONS: Brazil is the highest producer of the region. There and in Venezuela 
that is associated with the burden of disease. However in Brazil decreasing and in 
Venezuela increasing (with Haiti and Dominican Republic, these are the three countries 
in the Americas in which malaria is not under control, opposite to reductions over 30% 
in the rest of the countries). Colombia scientific production about malaria is not 
associated with the burden of disease. Scientific production at bibliographical 
databases, particularly regionals, is low, compared to the high incidence of this disease 
that requires more research and control. 
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BACKGROUND: As a result of ongoing improvements in LC-MS technology, 
metabolomics is increasingly used as a tool to discriminate the responses of organisms 
to various stimuli or drugs. Antimonial (sodium stibogluconate, SSG) resistance and 
promastigote differentiation have been shown to be closely linked in Leishmania 
donovani, where SSG-resistant strains exhibited an increased capacity to generate 
infectious (metacyclic) forms.  
METHODS: We present the first untargeted LC-MS metabolomics study that integrates 
resistance and differentiation in one study design. We obtained insights in metabolic 
differences between three clinical L. donovani strains with a similar genetic background 
but different susceptibilities to SSG, at different stages during promastigote growth and 
in the absence or presence of drug pressure.  
RESULTS: Our results revealed dramatic metabolic differences (i) between the 
different strains, (ii) between different promastigote growth stages within the same 
strain, and (iii) when a resistant strain is maintained under drug pressure. A number of 
metabolic changes in resistant strains are independent of growth stage, pointing 
towards a clear link with SSG-resistance. The majority of metabolic changes related to 
SSG-resistance, however, occurred only in the stationary growth stage. This is in 
accordance with the hypothesis that during this life stage the parasite prepares its 
metabolism to encounter the host, where it might be exposed to the drug and where 
resistance is manifested. These stationary stage-specific changes might also reflect the 
close intertwinement between antimonial resistance and other epi-phenotypes, such as 
an increased metacyclogenesis in resistant parasites. The observed metabolic 
changes suggest that SSG-resistant parasites have (i) an increased capacity for 
protection against oxidative stress; (ii) a higher fluidity of the plasma membrane; and 
(iii) a survival kit to better endure the initial stages of infection. Keeping a resistant 
strain under SbIII drug pressure resulted in a more pronounced metabolic profile of the 
resistance features detected previously. 
CONCLUSIONS: Our study reveals the dynamic nature of metabolomic adaptations 
associated with drug resistance in different growth stages of L. donovani.  
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BACKGROUND: Monogeneans are ectoparasites of both marine and freshwater fishes  and 
occurs on the external surfaces of their hosts, exhibiting remarkable host and site-specificity. 
This   group presents greatly diversity in Neotropical   region, especially from the Amazon 
and Paraná River Basins in Brazil and Argentina. Catfishes (Siluriformes) represent the fish 
group that harbor the highest diversity of monogeneans of all siluriform fish in South 
America. The Pimelodids are distributed along South America and are hosts of species 
belonging to two genera of Dactylogyridae parasitizing gills. Ameloblastella Kritsky, 
Mendonza-Franco and Scholz, 2000 and Demidospermus Suriano, 1983 that infestating 
Pimelodus maculatus. There are six species of Ameloblastella and 24 of Demidospermus 
described in freshwater fishes from South America. Among these species, two species of 
Ameloblastella and eight of Demidospermus has been recorded in the Brazil on P. 
maculatus.  
METHODS: Pimelodus maculatus specimens were collected from three rivers: Guandu River 
(Rio de Janeiro State), Mogi Guaçu River (São Paulo State) and Miranda River, wetlands 
(Mato Grosso do Sul State). Monogeneans were removed from the gills and mounted in Grey 
and Wess’s medium to study of sclerotized structures. 
RESULTS: The species Ameloblastella satoi, D. paravalenciennesi, D.  uncusvalidus and D. 
valenciennesi were found in both the Guandu River as the Mogi Guaçu River. Since the 
species A. paranaensis and D. bidiverticulatum were found only in Guandu River. In the 
Miranda River found Ameloblastella sp., D. paravalenciennesi and D.  valenciennesi.  
CONCLUSIONS:More studies need to be conducted to knowledge of the geographic 
distribution and species composition of these parasites. 
Financial support:  Association Pro-Management of Water of Paraíba do Sul and CAPES  
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BACKGROUND: Chemotherapy is the most important tool for the control of visceral 
leishmaniasis, but its efficacy is jeopardized by the growing resistance and treatment 
failure against first-line drugs. Antimonials have become obsolete in the Indian 
subcontinent because of resistance, the efficacy of miltefosine is decreasing, and 
isolated cases of amphotericin B failure are of concern for both the scientific and health 
community. To further delay the emergence of resistance, the WHO recommended 
combinations of anti-leishmanial drugs.  
METHODS: Until today, the mode of action and drug resistance mechanisms of the 
four commonly used drugs (antimonials, miltefosine, amphotericin B and paromomycin) 
are poorly understood. In this study, we performed untargeted LC-MS metabolomics to 
identify differentiating metabolites in L. donovani promastigotes with induced resistance 
to single drugs and drug combinations [1].  
RESULTS: The most significant metabolic changes were found in the lines resistant 
(R) towards SbIII, amphotericin B (AmB) and miltefosine, and the combinations SbIII + 
AmB and SbIII + paromomycin. A clear additive or synergistic effect of the single 
resistant lines in a combination-resistant line was not found, but significant overlap 
between differential metabolites in the single R lines and their combination-resistant 
line was observed. The observed metabolic changes upon drug exposure in wild-type 
and resistant lines suggest that resistant parasites have (i) an increased capacity for 
protection against oxidative stress, and (ii) an altered fluidity of the plasma membrane. 
The first hypothesis was experimentally validated by measuring overall intracellular and 
mitochondrial reactive oxygen species (ROS) using the cell-permeable non-fluorescent 
probe H2DCFDA and the fluorogenic probe MitoSOX Red, respectively. The hypothesis 
on altered plasma membrane fluidity was assessed with fluorescence anisotropy 
measurements.  
CONCLUSIONS: Our results elucidate the mechanisms underlying the ability of 
Leishmania to develop resistance to combinations of anti-leishmanial drugs: single and 
multidrug resistant parasite cell lines show distinct metabolic adaptations, but these all 
converge on the same defensive mechanisms, which were experimentally validated.  
 
[1] Garcia-Hernandez, R et al. Plos Neglected Tropical Diseases, 2012, 6, e1974.   
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BACKGROUND: Praziquantel (PZQ) has been the drug of choice against schistosomiasis 
for over 3 decades. Currently more cases of increased tolerance to this drug have been 
reported, growing concerns regarding the emergency of resistant strains. Drug resistance in 
helminths may involves efflux pumps (EP) such as members of ATP-binding cassette 
transport proteins, including P-glycoproteins (Pgps) and multidrug resistance-associated 
protein (MRPs)-family. In this study the EP activity was evaluated in a strain of Schistosoma 
mansoni obtained from infected mice resistant (RS) to 120 mg PZQ/kg of mouse body 
weight and in its sensitive (SS) isogenic parental strain. The RS was obtained through step-
wise exposure to PQZ.  
METHODS: The evaluation of the EP activity was performed in vitro, in presence and 
absence of verapamil and thioridazine (compounds known to inhibit efflux pumps) by a 
fluorescent-substrate retention fluorescent microscopy protocol. The role of EP in resistance 
to PZQ was, further investigated by comparing the levels of expression of the Smmrp1 
(coding for MRP) and Smmdr2 (coding for Pgp) genes in both isogenic strains by 
quantitative real-time RT-PCR.  
RESULTS: EP inhibition in the S. mansoni RS required higher concentrations of inhibitors 
than the SS. This was corroborated by the observation that Smmrp1 and Smmdr2 genes 
were over-expressed at a higher level in the RS, even in the absence of drug, once 
compared with the SS.  
CONCLUSIONS: These results showed that the RS had a higher EP activity than the SS. 
These data suggest that increased EP activity, through Pgps and MRPs, is a stable 
phenotype in the RS and this phenotype was correlated with PZQ resistance. To further 
confirm this hypothesis and further investigate the role of EP on PZQ resistance, in vivo 
experiments will be performed in complementing further in vitro experiments, both in the 
absence and in the presence of PZQ.  
 



GP63, Exosomes and Leishmaniasis 
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Parasites of Leishmania genus have developed elegant strategies permitting them to evade 
the innate immune response upon their initial interaction with macrophages. Their capacity 
to dodge the induction of macrophages microbicidal functions was found to correlate with the 
alteration of several signalling pathways regulating those latter.  
For instance, Leishmania GP63-mediated degradation was found to directly impacting host 
cells signalling and functions. It cleaves several targets of the macrophages such as: 
MARKS a critical substrate for PKC-dependent signalling; the adaptor molecule p130CAS 
and PEST involved in the actin cytoskeleton remodelling; the mTOR kinase affecting 
translation initiation and consequently type 1 IFN production; and transcription factors such 
as NF-kB and AP-1 therefore greatly abrogating their capacity to do their transcriptional 
works. 
Additionally, Leishmania GP63 was found to cleave and activate host PTPs leading to 
kinases inactivation bringing about the inhibition of several critical macrophage functions. 
SHP-1 was found to downregulate IRAK-1, MAPK and JAK/STAT signalling pathways. 
PTP1B was also found to inactivate JAK2, as SHP-1, therefore affecting the capacity of IFN 
to trigger macrophage activations.  
More recently, we found that temperature shift dramatically increases exosome release from 
L. mexicana. Scanning electron microscopy revealed that 4 h post-temperature shift, the 
promastigote surfaces is covered with budding vesicles that have the size and shape of 
exosomes. Importantly, we found that GP63 is highly enriched in those vesicules and that 
they can also contribute to directly influence macrophage signalling and functions. 
Collectively, the Leishmania metalloprotease GP63 is still just revealing its importance as a 
critical virulence factor; future research will be warranted to be pursued in order to fully 
appreciate its impact on host cell functions. 
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BACKGROUND. Sinaloa is an important producer of cattle in extensive grazing system 
so, they are exposed to parasitic infections. The aim was to record the frequency and 
the intensity of parasites of cattle in extensive grazing system in Culiacan, Sinaloa.  
METHODS. Two farms were studied in Culiacan, Sinaloa. Farm 1: 25 calves (6-12 
months old) and 25 females (3-8 years old). Farm 2: 36 females (3-8 years old). All 
cattle were in extensive grazing system with native grasses and forage sorghum. 
Faecal samples were collected from the rectum individually in plastic bags. We 
searched for the presence of ectoparasites and specimens were collected. Samples 
and specimens were sent to the laboratory of Parasitology FMVZ-UNAM and were 
maintained at 4ºC until processing.  McMaster technique was performed; 
gastrointestinal parasites were identified and were counted. The frequency (%) and the 
mean intensity were obtained (oocysts or eggs per gram: opg, epg). With positive 
samples, stool cultures were performed. Parasites were identified.  
RESULTS. Farm 1, 36% (150+141 opg) of the calves had Eimeria spp.: E. 
subespherica (33%), E. zuernii (16%), E. aubernensis (9%), E. cylindrica (9%), E. 
pellita (9%), E. bovis (18%), E. bukidonensis (6%); 20% of female were positive to 
gastrointestinal nematodes (GIN)  (410+379 epg), Strongyloides eggs and larvae of 
Haemonchus spp. (62%) and Cooperia spp. (38%) were identified; Stomoxys calcitrans 
and Rhipicephalus (Boophilus) microplus were observed. Farm 2, 22% (88+106 epg) 
were positive to GIN, Strongyloides eggs and larvae of Haemonchus spp. (100%) were 
identified. R. (Boophilus) microplus was recorded.  
CONCLUSIONS. Eimeria spp. was present only in calves. The low frequency and the 
moderate intensity of GIN probably because the study was conducted in the dry 
season. However, Strongyloides, Haemonchus and ectoparasite R. (Boophilus) 
microplus were recorded in both farms. We need to know the parasites to establish 
efficient control programs. 
Acknowledgement to María Eugenia Cervantes Valencia. 
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BACKGROUND. In sheep production, there are considerable economic losses due to 
gastrointestinal parasites due the damage and even cause death mainly in lambs. The 
objetive was to record the frequency and the mean intensity of gastrointestinal 
parasites of sheep in Culiacan, Sinaloa.  
METHODS. Two groups were studied from Culiacan, Sinaloa. Group 1: 18 sheep (8-10 
months old), housed, prior to sampling day were dewormed (albendazole and 
closantel). Group 2: 29 sheep (6 months-3 years old) with extensive grazing system. 
Faecal samples were collected individually from the rectum in plastic bags, then were 
sent to the   laboratory de Parasitology, FMVZ-UNAM, and were maintained to 4ºC 
until processing. McMaster technique was performed, gastrointestinal parasites were 
identified and were counted. The frequency (%) and the mean intensity were obtained 
(oocysts or eggs per gram: opg, epg). With positive samples, stool cultures were 
performed. Parasites were identified. 
RESULTS. Group 1:l 66% (487+504 opg) were positive to Eimeria: E. parva (28%), E. 
pallida (26%), E. marsica (17%), E. faurei (14%), E. ovinoidalis (12%), E. ahsata (3%); 
in 5% (1000 epg) Moniezia spp. was present and in 11% (100 epg) gastrointestinal 
nematodes (GIN) were recorded, genera  identification was not achieved. Group 2: 
79% (337+242 opg) were positive to Eimeria spp.; 20% (2983+3746 epg) had Moniezia 
spp. and 68.9% (328+406 hpg) were positive to GIN: H. contortus (28%), Cooperia 
spp. (22%), Teladorsagia (8%), Trichostrongylus axei (11%), Oesophagostomum spp. 
(17%), Chabertia ovina (6%), Bunostomum (8%).  
CONCLUSIONS. The groups were diferente in composition, age and animal 
husbandry, however, in both groups Eimeria spp. (66 y 79% respectively) was present. 
The low frequency a mean intensity of Moniezia and GIN in group 1 could be due to the 
administration of deworming before sampling and its housing.  
Acknowledgement to María Eugenia Cervantes Valencia 
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BACKGROUND: Gastrointestinal parasites damage the health of animals, this result 
decrease in work then there are economic losses. The aim was to record the frequency 
and mean intensity of gastrointestinal parasites of equines in Culiacan, Sinaloa.  
METHODS: The study was conducted in 2 blocks in Culiacan, Sinaloa. 45 equines 
healthy with free grazing were analyzed. Faecal samples were collected individually 
from the rectum in plastic bags, then were sent to the laboratory de Parasitology, 
FMVZ-UNAM, and were maintained to 4ºC until processing. McMaster technique was 
performed, gastrointestinal parasites were identified and counted. The frequency (%) 
and the mean intensity were obtained (eggs per gram: epg). With positive samples, 
stool cultures were performed. Genera were identified. The horses of the block 1 which 
tested positive were dewormed (fenbendazole), samples were taken the day of 
treatment (day 0) and day seven post-treatment (day 7), were processed as mentioned 
above. 
RESULTS: Block 1: 15% (116+115 epg) Anoplocephala, 50% (1375+1364 epg) 
estrongilidos, 5% (50 epg) Parascaris equorum y 5% (50 epg) Oxyurus equii. The 
mean intensity of day 0 and 7 were 1600 epg and 83 epg, there was a reduction of 
94.8% in nematodes and 100% of reduction in Anoplocephala spp.  Block 2: 36% 
(700+1801 epg) strongilides and 4% (200h epg) Parascaris equorum. Genera identified 
for both blocks: Strongylus vulgaris (27%), S. edentatus (21%), S. equinus (6%), 
Cyatostomum spp. (25%), Trichostrongylys axei (16%) y Strongyloides westerii (5%).  
CONCLUSIONS: En block 1 there was greater parasite diversity than block 2. 
Deworming in block 1 there was a good reduction (94.8%) in epg reduction. So we 
conclude that with the knowledge of the parasites, is possible to implement a strategic 
control program with good results to improve animal health and the economy of the 
producer. Acknowledgements: Pablo López and Sergio Vega for their support. 
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BACKGROUND: Although almost all genotypes of Giardia intestinalis detected from 
humans are limited to assemblage A and B, those two genotypes seem to have totally 
different characteristics. The observed diversity of assemblage A has been reported as 
quite limited one compared with the highly diversified sub-genotype formations of 
assemblage B. Is there any differences in their any geographical distribution patterns? 
To address the possible geographical micro-isolations of sub-genotype level of 
assemblage B and compare it with the distribution of assemblage A, we investigated the 
diversity of G. intestinalis distributed in Indonesia.   
METHODS: G. intestinalis DNA samples extracted from human feces of microscopically 
positive patients were collected at Makassar, Sulawesi (3 isolates), Weetabula, Sumba 
Island (53) and Siberut, Mentawai Islands (15). All DNA samples were analyzed 
phylogenetically using glutamate dehydrogenase, triosephosphate isomerase and 18S 
ribosomal RNA gene loci. 
RESULTS and CONCLUSIONS: Presence of geographical locality regarding G. 
intestinalis gene diversity was denied in a world wide large scale and also in a village 
sized small scale. The sub-genotype diversity was clearly abundance in assemblage B; 
however almost all assemblage A were completely converged to a few specific 
sequences. Interestingly, even in a small isolated town of a remote island, the variation 
of the assemblage B including almost all sub-cluster types reported from all over the 
world. Considering those results, the geographical isolation might not a driving force of 
diversification of assemblage B. 
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BACKGROUND: Parasites represent a large proportion of the diversity of life on earth, 
the parasitism of the most successful ways of life exhibited by living organisms. In this 
context, the vertebrates are known to shelter parasites, mostly unknown. Chrysomus 
ruficapillus is a bird with restricted geographical distribution in South America, has 
gregarious and is considered one of the most abundant birds of Rio Grande do Sul. In 
relation to helminth parasites of C. ruficapillus there is only report of Diplotriaena sp. 
parasitizing a single host in this state. 
METHODS: Were collected 58 specimens of C. ruficapillus  in the municipality of Rio 
Grande - 32 º 24.36 'S - 52.49 38 "W, state of Rio Grande do Sul, Brazil. The capture 
and euthanasia were licensed by the Chico Mendes Institute for Biodiversity 
Conservation.The birds were necropsied, the organs and mucous membranes 
examined in stereomicroscope and the contents washed into a 150µm mesh sieve. The 
nematodes were cleared with lactophenol, mounted on semi-permanent slides and 
identified according Anderson, Chabaud & Willmott (2009) and Vicente Pinto & 
Noronha (1983). The parameters were analyzed according to Bush et al. 1997. 
RESULTS: We identified Diplotriaena bargusinica Skarjabin, 1917 (Nematoda: 
Diplotriaenidae), parasitizing the air sacs these in birds. The prevalence was 53.45%, 
12.33 mean abundance and mean intensity of infection 23,06. There are records of D. 
bargusinica parasitizing other Icteridae birds in Brazil: Cacicus cela (Linnaeus, 1758), 
Cacicus haemorrhous (Linnaeus, 1766), Gnorimopsar chopi (Vieillot, 1819), Icterus 
croconotus (Wagler, 1829), Molothrus bonariensis (Gmelin, 1789) and Psarocolius 
decumanus (Pallas, 1769). D. bargusinica has indirect cycle and grasshoppers (Order 
Orthoptera) are the intermediate hosts.  
CONCLUSIONS: For the first time, registers itself Diplotriaena bargusinica parasitizing 
Chrysomus ruficapillus in Brazil. 
 
 



Seroprevalence and epidemiological aspects of toxoplasmosis in a rural area of 
an extra-Amazonian region of Brazil 
 
Cerqueira-Buery, Julyana 1,3; Fux, Blima1; Wagner-de-Almeida-Victor, Ricardo2; Sartori, 
Flávia1; Cerutti-Junior, Crispim1,3 
 
1Department of Pathology, Universidade Federal do Espírito Santo, Vitória, Espírito 
Santo, Brasil; 2Department of Parasitology, Universidade Federal de Minas Gerais, 
Belo Horizonte, Minas Gerais, Brasil; 3Tropical Medicine Unit, Universidade Federal do 
Espírito Santo, Vitória, Espírito Santo, Brasil. 
 
BACKGROUND: Toxoplasmosis is caused by the intracellular protozoan Toxoplasma 
gondii, which has a worldwide distribution. Here, in the first study of asymptomatic 
infection by this protozoan in the state of Espírito Santo, Brazil, we present an analysis 
of the prevalence and annual incidence of asymptomatic cases of toxoplasmosis in a 
rural area of this state. 
METHODS: Plasma samples from 79 individuals who had responded to questionnaires 
were analyzed by IgG ELISA, and positive cases were subjected to an IgG avidity test. 
Follow-up lasted one year and consisted of quarterly visits. 
RESULTS: Of the 79 individuals assessed, 67.1% were positive for IgG anti-
Toxoplasma gondii, and the incidence was 6.2 per 100 person-years of observation. 
No statistically significant association was found between toxoplasmosis and contact 
with cats or between toxoplasmosis and consumption of pork, mutton or lamb, even if 
these were undercooked or raw. According to the multivariate analysis, the only risk 
factor related to infection appears to be increasing age (OR = 1.086). Confirming the 
data in the literature, the statistical analysis showed that with every additional year of 
age the risk of contracting toxoplasmosis increase by 8.6%. 
CONCLUSIONS: The inhabitants of rural communities in the mountainous region of 
Espírito Santo are very exposed to Toxoplasma gondii and know very little about the 
disease, making them vulnerable to exposure. 
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BACKGROUND: Despite decades of control efforts, malaria remains a major public 
health concern in Brazil.  A large proportion of the 243,000 cases diagnosed per year 
originate from areas of recent colonization in the Amazon Basin. Here we describe the 
epidemiology of malaria in the farming settlements known as Remansinho. We 
examine the relative contribution of low-density and asymptomatic parasitemias to the 
overall malaria burden over a period of declining transmission and discuss potential 
hurdles for malaria elimination in this and similar settings. 
METHODS: Eight community-wide cross-sectional surveys, involving 584 subjects, 
complemented by active and passive surveillance of febrile illnesses, were carried out 
over 3 years. We used quantitative PCR to detect low-density asexual parasitemias 
and gametocytemias missed by microscopy. Mixed-effects multiple logistic regression 
models were used to characterize independent risk factors for P. vivax infection and 
disease. 
RESULTS AND CONCLUSIONS: P. vivax prevalence decreased from 23.8% (March-
April 2010) to 3.0% (April-May 2013), with no P. falciparum infections diagnosed after 
March-April 2011. Although migrants from malaria-free areas had at their arrival an 
increased risk of malaria, their odds of having P. vivax infection and disease decreased 
by 2-3% with each year of residence in Amazonia. Several findings indicate that low-
density and asymptomatic P. vivax parasitemias may complicate residual malaria 
elimination: (a) the proportion of infections missed by microscopy increased from 
43.8% to 73.1% as P. vivax transmission declined; (b) most (56.6%) P. vivax infections 
were asymptomatic and 32.8% of them were both submicroscopic and asymptomatic; 
(c) asymptomatic parasite carriers accounted for 54.4% of the total P. vivax biomass in 
the host population; (d) over 90% submicroscopic and asymptomatic P. vivax had 
PCR-detectable gametocytemias; and (e) few (17.0%) asymptomatic and subpatent P. 
vivax infections that were left untreated progressed to clinical disease over 6 weeks of 
follow-up or became detectable by routine malaria surveillance.  
!
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Comparative analysis of the non-phagocytic population of E. histolytica and E. 
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BACKGROUND: Entamoeba histolytica is the causative agent of human intestinal and 
liver amebiasis. The phagocytic capacity of E. histolytica has been accepted as part of 
the virulence mechanisms responsible for their invasive activity. The non-invasive 
Entamoeba dispar, as a different species, has raised the question as to whether the 
lack of pathogenic potential of this ameba correlates with a limited phagocytic capacity.  
METHODS: The existence of a non-phagocytic population in both species was 
quantitative and qualitatively determined by flow cytometry and confocal microscopy 
respectively. By flow cytometry the number of amoebas that had ingested Sytox-
stained erythrocytes was evaluated at different times. Confocal microscopy was used 
to distinguish ingested erythrocytes from free erythrocytes and to show up those 
amoebas that had not phagocytosed. 
RESULTS: A significant difference (p < 0.001) in the number of phagocytosing 
trophozoites was found between the two species. However, there were no differences 
in the number of phagocytosing trophozoites versus time when each species was 
compared with itself. This confirms that the non-phagocytic population remains 
constant regardless of the time in both species. These results were confirmed by 
confocal microscopy.  
CONCLUSIONS: E. dispar showed a lower capacity to phagocytose red cells 
compared with the invasive species and showed a larger population that does not 
engulf as well as E. histolytica. Our results demonstrate that E. dispar has a much 
lower phagocytic capacity than E. histolytica, probably due to the presence of a very 
large non-phagocytic population, which could be related, among other factors, with 
their lack of pathogenicity. 
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BACKGROUND: VAR2CSA, a member of the Plasmodium falciparum erythrocyte 
membrane protein 1 (PfEMP1), is a leading vaccine candidate against pregnancy-
associated malaria (PAM). Antibodies against VAR2CSA are associated with improved 
PAM outcomes. Although these antibodies are infrequently detected in non-pregnant 
populations in most settings of malaria endemicity, we recently demonstrated that men 
and children from Colombia exposed to Plasmodium falciparum (P. falciparum) and 
Plasmodium vivax (P. vivax) had functional antibodies against VAR2CSA. Here we 
further characterized the cross-reactivity of antibodies from P. vivax against P. 
falciparum. 
METHODS: Sera were collected from men and children exposed only to P. vivax, living 
in a malaria-endemic region of Colombia. Antibodies were measured against multiple 
domains of the VAR2CSA protein using ELISAs and western blot analysis. Antibody 
specificity was determined using competitive ELISAs and functionality was assessed 
using a static inhibitory binding assay. 
RESULTS: Antibodies against three domains of VAR2CSA (DBL5ε, DBL3X, and ID1-
ID2) were observed at a high frequency in men and children. These antibodies 
competed with VAR2CSA antibodies from immunized rabbits for binding to 
recombinant DBL5ε. Moreover, purified IgGs from men and children exposed to P. 
vivax significantly inhibited binding of infected erythrocytes to chondroitin sulfate A 
(CSA) in vitro. 
CONCLUSIONS: These findings suggest that functional epitopes from P. vivax 
antigens may cross-react with VAR2CSA or related proteins from P. falciparum. The 
ability of these antibodies to confer immune protection and the identity of the cross-
reactive antigen(s) remains to be explored.  
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BACKGROUND: Cysteine proteinases (CPs) are the major proteolytic enzymes 
expressed by Trichomonas vaginalis. Some of these CPs are virulence factors. In a 
two-dimensional gel electrophoresis (2-DE) and mass spectrometry a cystatin-like 
peptidase inhibitor dubbed Trichocystatin-2 (TC-2) was identified in the T. vaginalis 
active degradome. TC-2 was associated with TvCP39, a CP that plays an important 
role in trichomonal cytotoxicity to target cells. Cystatins are specific inhibitors of papain-
like CPs that regulate their proteolytic activity.  
METHODS: To identify and localize TC-2 in trichomonads, polyclonal antibodies were 
prepared against the recombinant TC-2r inhibitor and used in 1- and 2-DE Western blot 
(WB) and indirect immunofluorescence (IFA) assays. TC-2r was also used as bait in 
pull-down-zymogram assays. The inhibitory function of TC-2r was also tested using 
protease-resistant T. vaginalis extracts and fluorogenic substrates for cathepsin L and 
legumain CPs. 
RESULTS: The anti-TC-2r antibody reacted with a protein band and five spots of 10 
kDa with pI range between 4.5 and 6.5. TC-2 was localized in cytoplasm and 
lysosomes and found specifically associated with TvCP39. This association was 
confirmed by pull-down-zymogram assays. TC-2r inhibited the proteolytic activity of 
cathepsin L, but not legumain activity. Additionally, TC-2r reduced trichomonal 
cytotoxicity to HeLa cell in a concentration-dependent manner.  
CONCLUSIONS: In this work, we identified and characterized TC-2 as one of the 
endogenous cystatin inhibitors of T. vaginalis that is associated with TvCP39 and 
reduced trichomonal cytotoxicity toward HeLa cells. 
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BACKGROUND: Toxoplasmosis, infection by the protozoan Toxoplasma gondii, is 
widely prevalent in humans and animals throughout the world. The seroprevalence in 
companion animals, such as dogs and cats, can be used to assess environmental 
contamination by the parasite, since they are exposed to similar risks to which man is 
subjected.  
METHODS: The frequency of positive results for the parasite in serological tests was 
evaluated in dogs and cats in the metropolitan region of Vitória, state of Espírito Santo. 
We evaluated serum samples from 378 dogs and 79 cats from Zoonoses Control 
Centers (CCZs) and temporary shelters, as well as epidemiological data on 
municipality, origin, sex, breed and age of each animal. Immunoglobulin class IgG anti-
T. gondii were analyzed by Enzyme-Linked Immunosorbent Assay (ELISA) and Indirect 
Immunofluorescent Antibody Test (IFAT).  
RESULTS: The frequency of antibodies in dogs was 39.4% (149/378) by ELISA and 
38.1% (142/373) by IFAT, while in cats was 15.2% (12/79) by ELISA and 7.6% (6/79) 
by IFAT. Factors associated with canine infection were stray origin and equal to or 
higher than a year old. Factors associated with feline infection were related to the sex 
of cats, with females showing higher chance of infection. The evaluation of the results 
of the dogs revealed excellent agreement between techniques (k = 0.82), with no 
statistically significant differences (p = 0.377). Among the cats, despite agreement 
between both tests (k = 0.63), there was differences according to statistical analysis (p 
= 0.041).  
CONCLUSIONS: The results demonstrate a high contamination of the environment by 
the parasite, suggesting high-level risk of human infection and other animals. This is 
the first study to determine frequency of antibodies anti-T. gondii in dogs and cats in 
Espírito Santo. 
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BACKGROUND: Several glycolytic enzymes are encoded by duplicated genes in the 
Trichomonas vaginalis genome. Some of these enzymes have been localized on the 
parasite surface as virulence factors playing alternative non-enzymatic functions in the 
host-parasite interplay, supporting colonization and persistence in the urogenital tract. 
The triosephosphate isomerase of T. vaginalis (TvTIM) is a 27 kDa cytoplasmic protein 
involved in the trichomonal glycolytic pathway and is encoded by two genes, tpi1 and tpi2. 
The goal of this study was to identify the TvTIM as an additional glycolytic enzyme on the 
surface of T. vaginalis. Also, to assess the effect of glucose concentration as another 
environmental factor that regulates its expression and localization.  
METHODS: T. vaginalis was grown in TYG (Tryptone-Yeast extract-Glucose) medium 
supplemented with low, normal and high glucose concentrations. Expression of TvTIM 
was determined by RT-PCR and Western blot assays. Its cellular location was 
determined by indirect immunofluorescence assays using an anti-TvTIM 2r antibody. 
RESULTS: The "tpi" genes are differentially expressed depending on the glucose 
concentration. The “tpi1” gene is over-expressed in parasites grown in low glucose 
concentration, whereas the “tpi2” gene is over-expressed in high glucose concentration. 
Moreover, TvTIM is positively regulated under high glucose concentration. Interestingly, 
the cytoplasmic TvTIM was also detected on the surface of T. vaginalis. The surface 
localization of TvTIM increased on parasites grown in high glucose compared with those 
grown in low glucose concentration.  
CONCLUSIONS: Our results show the active glucose participation on the expression and 
localization of the TvTIM enzymes in T. vaginalis. Thus, our following questions are: 
¿Which of the two TvTIM proteins have this new location on the surface of T. vaginalis? 
¿What is the new function of TvTIM on the surface of T. vaginalis?!
Scholarship No 246628 and PNPC 2014 (to J.F.T.M.O.); CONACYT Grants # 153093 
and 162123 (to R.A.); ICYTDF Grant # ICyT-186 (to R.A.).!
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BACKGROUND: The ability of patients to respond to T.cruzi infection depends on the 
balance between the immune inflammatory anti-inflammatory responses. 
METHODS: 33 cases of individuals infected with T.cruzi were studied, categorized in 4 
groups employing clinical, serological and cardiological (electrocardiogram and 
echocardiogram test) variables. 
0-Control, 1-Asymptomatic (n=13), 2-mild lesions (n=9) and 3-severe injuries (n=11). 
Quantification of 13 cytokines in serum was performed using the Bio-Plex®-Multiplex 
System. Statistical analysis was performed using Software GraphPad. 
RESULTS: The comparison between infected and uninfected patients, showed all 
cytokines were significantly higher (P<0.005) and between median concentrations IFN-
Ɣ, TNF-α, IL-1β, IL-6, IL-2, IL1RA and IL-10 with the increase up to 79.32 % between 
groups 2 and 3. Analysis between treated and untreated patients showed a reduction 
up to 58.63%, with statistical difference in INF-Ɣ, TNF-α, IL-15, IL-4 and IL-10. Males 
represent 67% and 64% of patients with mild and severe injury. 
CONCLUSIONS: Patients infected with T.cruzi have high concentration of cytokines 
pro and anti-inflammatory non-existent in the control group; symptomatic chronic 
regulatory phase correlates with high levels of fibrotic and inflammatory cytokines (IFN-
Ɣ, TNF-α, IL-1β, IL-6, IL-2) and regulatory (IL1RA and IL-10), which is correlated   with 
conduction disturbances, fibrosis and cardiac motion that determine the characteristic 
cardiomyopathy in Chagas disease. In treated patients decreased INF-Ɣ, TNF-α, IL-15, 
IL-4 e IL-10. These cytokines may be markers of efficacy or failure antiparasitic 
therapy. 
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BACKGROUND:  Mosquito-borne nematodes that cause lymphatic filariasis (LF), 
primarily Wuchereria bancrofti and Brugia malayi, negatively impact over 100 million 
people throughout many tropical regions of the world.  They differ from other mosquito-
transmitted pathogens in being large, metazoan parasites that cause significant 
damage to their mosquito vectors as well as their human definitive hosts; consequently, 
there is a robust infection response by infected mosquitoes to these worms, even in 
vector species that are highly competent.  
METHODS:  The results were obtained from numerous studies using a variety of 
methods, including microarrays, RNA-seq, molecular and biochemical methodologies, 
microscopy and field studies. 
RESULTS:  Vector competence of mosquitoes for filarial worms can be influenced by 
an innate immune response generally called melanotic encapsulation.  This has been 
established for Armigeres subalbatus in relation to B. malayi and B. pahangi and for W. 
bancrofti infections in Anopheles punctulatus in Papua New Guinea.  However, in the 
majority of cases the ability of mosquitoes to support parasite development seems to 
reside in their metabolic make-up, i.e., they either do or do not provide a suitable 
physiologic milieu that is required by the nematode.  But in the transmission dynamics 
required to maintain LF, a highly susceptible vector species might not always be the 
most efficient transmitter. 
CONCLUSIONS:  The physiological make-up of a mosquito likely plays a bigger role in 
determining vector competence than does innate immune responses.  And, many of 
the categorized immune factors expressed during infection likely are targeting tissue 
damage and host stress rather than the parasite.  Understanding the true competence 
of the numerous mosquito species incriminated as vectors of LF will be important for 
the global program to eliminate LF. 
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BACKGROUND: Every year, around 180 million people are infected with Trichomonas 
vaginalis (T.vaginalis) worldwide, this parasite is the most common cause of non-viral 
sexually transmitted disease. Infected woman are predisposed to have low weight 
infants and to acquire HIV and HPV. The whole parasite induces an immune response 
in macrophages, increasing cytokines levels and nitric oxide (NO) production. In this 
study we assayed different subcellular fractions of T.vaginalis (GT-23) to activate 
RAW264.7 macrophages and investigate the M1 or M2 activation.  
METHODS: Subcellular fractions of T.vaginalis were obtained by differential 
centrifugation at 400, 17,000 and 30,000xg. NO production was determined in the 
supernatant of murine macrophages incubated with 50µg/mL of each fraction, 
quantifying nitrite by Griess method. RT-PCR assays were realized to determine TNF-
alpha, IL-6 and IL-10 expression at 2, 6, 8, 12 and 18h after macrophages incubation 
with a lysate of T.vaginalis. 
RESULTS: We observed NO production in macrophages after incubation with 
T.vaginalis lysate, nuclear or membrane fractions. Interestingly, the nuclear fraction 
induced the production of nitrite levels similar to those produced with membrane 
fractions. The nuclear fraction stimulation was confirmed incubating the cells with 
T.vaginalis pure DNA.  Besides, we demonstrated an increased RNA expression of 
TNF-α at 4h and IL-6 at 6h after lysate addition.  
CONCLUSIONS: Macrophage activation suggests a notable inflammatory immune 
response (M1) in presence of a T.vaginalis lysate. Further stimulation experiments with 
DNA must be realized to understand the mechanisms involved. These results will 
contribute to design experiments to modulate the immune response to T.vaginalis in an 
experimental model. 



Recent and reactivated toxoplasmosis in immunocompromised persons  
Kodym, Petr1, Malý, Marek2, Machala, Ladislav3:  
 
1National Reference Laboratory for Toxoplasmosis, National Institute of Public Health 
(NIPH), 2Department of Biostatistics and Informatics, NIPH, Prague, Czech Republic; 
3AIDS Centre, Bulovka Hospital, Prague, Czech Republic. 
 
BACKGROUND: In HIV-positive persons, a long-standing asymptomatic Toxoplasma 
infection can reactivate to life-threatening cerebral toxoplasmosis after a fatal drop of 
immunity. On the other hand, recent infections manifest as symptomless 
seroconversion. The aim of our study was to follow up epidemiological, immunological, 
and clinical parameters of these events.  
METHODS: The Czech cohort consists of all HIV-infected patients attending the AIDS 
Centre at Bulovka Hospital in Prague, Czech Republic, during 1988-2013. Blood 
samples were collected from all patients at three to six month intervals for T. gondii 
serology as well as immunological, haematological, and biochemical tests. 
RESULTS: A twelvefold decrease in toxoplasma reactivation incidence (40.2 versus 
3.4 per 1000 person-years) between the periods before and after the introduction of 
combination antiretroviral therapy (cART) was demonstrated. The incidence rate of 
reactivation among HIV/T. gondii co-infected patients was higher in comparison with 
the incidence rate of T. gondii seroconversion in seronegative persons (4.6 per 1000 
person-years). Neither the incidence nor the course of the primary Toxoplasma 
infection was influenced by the immune status of patients. In contrast, in patients with 
reactivation, the geometric mean of CD4+ T lymphocytes was 12.6x lower than in 
patients with non-reactivated T. gondii infection. Analogically, significantly lower counts 
of CD8+ T lymphocytes (3.3x) and natural killer cells (4.3x) were also observed. 
CONCLUSIONS: Reactivation of latent toxoplasmosis can still occur, however, only in 
cART-untreated patients. It is driven by a dramatic decline in multiple immune cell 
counts and, therefore, is highly unlikely in the general population. 
Supported by grant IGA MZ ČR – No. NT/11429 – 5. 
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BACKGROUND: Chagas disease is the most important parasitic disease in Latin 
America. The causative agent, Trypanosoma cruzi, displays high genetic diversity and 
circulates in complex transmission cycles that take place in domestic, peridomestic and 
sylvatic environments. In Ecuador, Rhodnius ecuadoriensis is the major vector species 
involved in T. cruzi transmission. However, in vast areas of the country, the T. cruzi 
genetic lineages present as well as the parasite´s population dynamics have not been 
characterized. 
METHODS: Fifty-eight T. cruzi isolates from the central Ecuadorian coast, most of 
them obtained from R. ecuadoriensis, were included in the study. Isolates were 
genotyped by a PCR-RFLP strategy and 23 polymorphic microsatellite loci were 
studied through neighbor joining and discriminant analysis of principal components. 
RESULTS: All isolates were genotyped into T. cruzi discrete typing unit I (DTU TcI). 
Our results show population partition conforming to the sylvatic and peridomestic 
transmission cycles. However, our analyses also suggest that parasite flow between 
habitats exists.  Finally, the lack of private alleles in the domestic/peridomestic 
population suggests the sylvatic population constitutes the ancestral population.  
CONCLUSIONS: The T. cruzi population in the central Ecuadorian coast shows 
subdivision according to transmission cycle. However, connectivity between cycles 
exists and the sylvatic T. cruzi population harbored by R. ecuadoriensis vectors 
constitutes a source from which the parasite invades human domiciles and their 
surroundings in this region. 
 

 



Anthelmintic effects of forage chicory against parasitic nematodes in cattle 
 
Peña, Miguel1, Williams, Andrew2, Thamsborg, Stig2, Enemark, Heidi1 

 

1Technical University of Denmark 2University of Copenhagen, Denmark 
 
BACKGROUND: Chicory (Cichorium intybus) has potential as a natural anthelmintic in 
livestock, however evidence of efficacy against cattle nematodes is lacking. Here, we 
investigated anthelmintic effects of chicory in stabled calves.  
METHODS: Jersey male calves (2-4 months) were stratified by live weight and allocated 
randomly to 2 groups: chicory (CHI, n=9) and control (CON, n=6). CHI and CON calves were 
fed with forage chicory silage (cv. Spadona) and hay ad libitum, resp., for 8 weeks. After 2 
weeks, calves were infected with 10,000 Ostertagia ostertagi and 65,000 Cooperia 
oncophora larvae. Fecal egg counts (FEC) and live weights were assessed weekly. Six 
weeks after infection, calves were slaughtered for worm recovery. In parallel, total 
sesquiterpene lactone (SL)-extracts from forage chicory (Spadona and cv. Puna II) were 
prepared and incubated with first-stage larvae (L1) of O. ostertagi. L1 viability was evaluated 
after 12 hours incubation.  
RESULTS: Mean FECs (corrected for faecal dry matter) were not different between groups 
(p=0.14), but weight gains were higher in CHI calves (+ 35%; p<0.05). Mean worm counts 
for O. ostertagi adults were 1599 and 3752 in CHI and CON, respectively (p<0.01). Worm 
counting of C. oncophora is ongoing. SL extracts from Spadona chicory were toxic to O. 
ostertagi L1 in vitro, with a mortality of 99% at concentrations ≥ 500 mg/mL (EC50 =132.8 
mg/mL). Puna II-SL extracts induced a L1 mortality of only 37% at the highest concentration 
tested (2000 mg/mL).  
CONCLUSIONS: Based on these preliminary results, chicory silage (Spadona) has 
significant in vivo anthelmintic effects against O. ostertagi, possibly mediated by SL, and 
marked differences exist in the anti-parasitic activity of SL extracts from two different chicory 
cultivars.  
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BACKGROUND. The first publication on sandflies in Mexico was by Henry Galliard in 
1934, who reported the description of two species. Eighty years later, classical alpha 
taxonomy work has been an important component over the last decades and new 
species are continued to be described. The sandfly Lutzomyia olmeca olmeca was 
incriminated as the primary vector of Leishmania mexicana by Dr. Francisco Biagi and 
his research team in 1965 in studies conducted in Carrillo Puerto, Quintana Roo.  
METHODS: The review is based on literary and unpublished data. 
RESULTS.  Decades later, several authors and our work, began to realize that the 
geographical distribution of Lu. olmeca olmeca does not correlate with all known areas 
of leishmaniasis transmission in Mexico. Studies on ecological niche modeling have 
revealed that other sandfly species such as Lutzomyia cruciata and Lutzomyia 
shannoni have actually greater potential to act as primary vectors based on their large-
range distribution, which in turn correlates with distribution of disease in the country. 
The role of Lu.cruciata, Lu. shannoni and Lu. panamensis as vectors of leishmaniasis 
was further strengthen by infection and ecological studies carried out in the Peninsula 
of Yucatán. In addition, molecular and morphological studies with Lu.cruciata and Lu. 
shannoni suggest the possibility that these may actually be comprised by species 
complexes. Furthermore, recent publications dealing with climate change scenarios 
projected at future years, predict that sandfly vectors will increase their geographical 
ranges. Therefore, the expansion of the disease to non-endemic areas represents a 
potential risk based on the mathematical modeling.  
CONCLUSIONS. There are a number of outstanding unanswered questions regarding 
the role of the sandfly vectors. Among these questions, two are of particular relevance 
in the understanding of transmission of Leishmania spp parasites: 1) How sandfly 
vectors adapt to landscape changing dynamics, and 2) To unravel the complex network 
of interactions with vertebrate hosts, which are ultimately the blood and parasite 
sources. 
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BACKGROUND: Globally, there is an inverse correlation between the incidence of 
parasitic worm infection and autoimmune inflammatory disease, reflecting the actions 
of immunomodulators that are secreted by parasitic worms to promote their survival by 
dampening inflammation but without seriously immunocompromising the host. This has 
generated interest in worm-based strategies for the development of novel therapies for 
aberrant inflammatory disorders as current treatments remain inadequate. Reflecting 
this, we now show that one worm-derived immunomodulator, ES-62 protects against 
kidney damage in the MRL/Lpr model of Systemic Lupus Erythematosus (SLE).  
METHODS: The therapeutic potential of ES-62 was investigated by a combination of 
functional studies, cell population and cytokine analysis and adoptive transfer 
experiments in MRL/Lpr mice. 
RESULTS: ES-62 suppresses the production of anti-nuclear antibodies and 
consequent development of proteinuria in the MRL/Lpr mouse model of SLE. Such 
protection correlated with induction of a hypo-responsive phenotype of effector B cells, 
whilst the proportion of IL-10-producing B cells reminiscent of  "regulatory B cells" was 
found to be significantly elevated in the ES-62-treated MRL/Lpr mice. Importantly, the 
protection afforded against kidney damage by the worm product could be mimicked by 
the adoptive transfer of B cells from ES-62-treated MRL/Lpr mice: moreover, such 
protection was associated with suppression of pathogenic IL-22 responses, as also 
observed in MRL/Lpr mice treated with ES-62.  
CONCLUSIONS: These data suggest that ES-62 acts to prevent development of 
kidney damage in the MRL/Lpr mouse by resetting the effector: regulatory B cell 
balance. 
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BACKGROUND: Leishmaniasis is endemic in Colombia, with reports of around 12,000 
cases/year over the past 3 years, most of which are caused by Leishmania (V) 
panamensis. In this study, we report the genome of a L. panamensis strain, which was 
established in a murine model and isolated from a patient with cutaneous leishmaniosis 
(CL) in Colombia. We present preliminary results of comparative genomic analysis with 
other Leishmania species. 
METHODS: Genome sequencing was performed in 454 GS FLX titanium following 
"Whole-Genome-Shotgun-WGS" and "Paired End" protocols. The quality of the reads 
was assessed by FastQC and a de novo assembly was carried out with the program 
NEWBLER. Based on the sequencing depth, the relative ploidy and variation in gene 
copy number was determined. The assignment of scaffolds to chromosomes was 
performed by alignment with MUMmer programs and annotation and manual curation 
with RATT and ARTEMIS. Finally, the orthologous proteins and identity of coding 
sequences (CDS) between L. panamensis and other Leishmania was determined by 
best reciprocal hit and global alignment respectively. 
RESULTS: From a total of 90 scaffolds (31,015,411 bp) with an average sequencing 
depth of 21X, 61 (30,653,169 bp) were assigned to chromosomes, with 98% of the 
genome contained in 50 scaffolds and 21 chromosome-scaffolds. A total of 8083 CDS 
showed greater identity with L. braziliensis than L. major and L. infantum. The search 
for orthologous proteins between 4 species showed a conserved core of 7483 genes. 
The analysis of relative ploidy of L. panamensis showed differences with other 
Leishmanias. 
CONCLUSIONS: These preliminary results support previous works showing that the 
main genomic differences in the genus Leishmania are represented by structural 
variants such as ploidy and gene copy number rather than gene variability.  
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BACKGROUND: Historically, animal trypanosomiasis, a major limitation to animal production 
in most of sub-Saharan Africa, was of little importance on the Jos Plateau, north central 
Nigeria. This was due to the absence of tsetse fly vectors from the area. However, the 
disease has become increasingly prevalent over the last 30 years and is now endemic in 
resident cattle, leading to significant agricultural losses. Seasonal movement of cattle off the 
Plateau in search of grazing may be the major factor driving this change. Once limited to the 
dry season (November-March), these movements are now also practiced during the wet 
season (April-October) as access to grazing and water is limited by expanding crop 
production on the Plateau. We undertook a study to determine if cattle became infected 
during seasonal migration off the Plateau. 
METHODS: A herd migrating from the Plateau was monitored from June 2013 to February 
2014 (wet season-late dry season). Tsetse flies were also trapped along the migration route 
using unbaited biconical traps. Cattle blood samples and captured tsetse flies were screened 
for trypanosomes using ITS-1 PCR.  
RESULTS: Trypanosome infection rate in sampled cattle was almost zero between June and 
September but by the end of February, cumulatively, 32/72 (44%) of the herd had been 
infected. Prevalence in tsetse trapped along the route was 21.3% (17/80, 95%CI 13.7-
31.4%) with Trypanosoma vivax the only species detected in both cattle and tsetse.  
CONCLUSION: We conclude that cattle acquire trypanosome infections during migration 
since tsetse flies were absent from their home but were found along their migration route. 
Infections may then be spread mechanically by other biting flies when cattle return to the 
Plateau as these are present in significant numbers. This may explain the increased 
prevalence of trypanosomiasis witnessed over the past 30 years. The absence of other 
trypanosome species in this study bears further investigation. 
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BACKGROUND: Schistosomiasis is a water-borne parasitic disease of great public health 
importance. There has been tremendous effort for several decades towards the development 
of a vaccine against schistosomiasis. Numerous animal experimental studies using 
attenuated schistosome parasites for vaccination have been published since the 1960s, 
however these have never been systematically reviewed. The aim of this study is to identify 
measurable experiment conditions that affect the level of protection against re-infection in 
vaccinated animals. 
METHODS: Following a systematic review, a total of 957 observations were extracted from 
130 articles meeting the search criteria (articles published years 1963-2007). Of these, 755 
observations from 106 articles quantified the protective effect of irradiated S. mansoni 
cercariae vaccination in the murine model. The analysis was initially conducted using data for 
S. mansoni in mice, and then expanded to other animal host species (rat and baboon) and 
other schistosome species (S. haematobium, S. japonicum, and S. bovis). General linear 
mixed models, weighted by the study size (number of control animals) were used to identify 
the influential predictors.  
RESULTS: Three predictors were found to have statistically significant effects (P<0.05) on 
the level of protection: number of immunizing parasites; irradiation dose; and time between 
the last immunization and challenge. Increasing numbers of immunizing parasites had a 
positive effect on fraction protected whereas increasing radiation dose and time to challenge 
infection had negative effects. Comparable results were obtained using data on S. japonicum 
in mice and S. mansoni in rats. 
CONCLUSIONS: The models showed that the irradiated cercariae vaccine has a potential of 
achieving as high as 85 % protection with a single vaccination. Protection declines slowly 
over time but persists for at least 8 months after the last immunization. These findings 
provide insights into the mechanisms of immunity to schistosome infection and the optimal 
delivery of attenuated parasite vaccination. 
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BACKGROUND: The life cycle of the nematode Trichinella consists of two phases, an 
enteric stage, where the adult worm occupies the intestinal mucosa and, the second 
stage is the parenteral, where the muscle larva (ML) invades the muscular cell, which 
is transformed into a “nurse cell” and then it is surrounded by a cellular infiltrate mainly 
integrated by lymphocytes and eosinophils. Data about the infiltrate development is 
scarce; thus, the aim of this work was to study the kinetics of cellular infiltrate 
development around the nurse cell of Trichinella spiralis.   
METHODS: Mice CD1 were infected with 50 ML by oral. Since the day 13 post 
infection (PI) until the day 40 PI, diaphragms and tongues were obtained. The 
diaphragms were dyed with the Giemsa stain and histological sections were made with 
the tongue, then, they were stained with the eritocine B stain or with the hematoxylin 
and eosin stain. 
RESULTS: The cellular infiltrate and the NC-ML complex develop at similar time. A 
proportional development is observed since the day 16 PI until the end of the 
experiment. With respect to eosinophils, the kinetic shows a bimodal behavior which 
reached maximum points at days 21 and 27 PI.   
CONCLUSIONS: These data suggest that the NC and the cellular infiltrate have 
gradual and simultaneous develop. Future studies are necessary to identify the 
collagen around the NC increasing the days of study. 
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BACKGROUND: Trichomonas vaginalis is a sexually transmitted flagellated protist 
parasite responsible for trichomoniasis. This protist requires iron as an essential nutrient 
for growth, metabolism, and differential expression of virulence genes. Recently, we 
identified an iron post-transcriptional regulatory mechanism in this parasite mediated by 
RNA-protein interactions using RNA hairpin structures at the 5’- and 3’-UTR in target 
mRNAs and cytoplasmic proteins. Previously, we performed a 5' RACE and primer 
extension assays and determined that the upstream region of tvcp12 gene does not 
contribute to mRNA stabilization in low iron concentrations. Our goal was the molecular 
characterization of an RNA hairpin structure located at the 3'-UTR of the tvcp12 gene that 
encodes a cysteine proteinase, TvCP12, negatively regulated by iron at the post-
transcriptional level.  
METHODS: To analyze the functionality of the IRE-tvcp12 in vivo, we constructed an 
expression plasmid for T. vaginalis that contains the tvcp12 3’-UTR downstream of the 
luciferase reporter gene and evaluate the mRNA stability by transient transfection assays 
under different iron concentrations. We also determined the specificity of IRE-tvcp12-
protein interactions by RNA electrophoretic mobility shift (REMSA) and UV cross-linking 
assays using cytoplasmic protein extracts from T. vaginalis and the tvcp12 mRNA hairpin 
structure as a probe. 
RESULTS: Data showed that the IRE-tvcp12 increases the luciferase mRNA stability in 
the absence of iron. Additionally, IRE-tvcp12 specifically binds the same trichomonad 
proteins (45, 70, 110, and 135 kDa) as the IRE-tvcp4 and mammal IRE-fer hairpin 
structures previously shown.  
CONCLUSIONS: Our results show that the RNA-protein interactions of IRE-tvcp12 with 
cytoplasmic proteins lead to the stabilization of the mRNA in the absence of iron.  
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BACKGROUND: Angiostrongylus cantonensis is a parasite of lungs’ rodent and 
considered the main agent responsible for human eosinophilic meningoencephalitis. 
This parasite has low specificity for the mollusc host and it has caught attention for 
experimental models of infection, in order to drawn measures of control. Thus, this 
investigation aimed to study the comparative changes in the reproductive biology of 
Biomphalaria straminea and Biomphalaria tenagophila, experimentally infected with 
Angiostrongylus cantonensis.  
METHODS: Polystyrene plates were placed in aquariums containing the snails and 
every day for three weeks after infection the plates were removed to count the number 
of egg masses and eggs laid. After that, the plates were individually numbered and 
placed in new aquariums free of snails and observed daily to determine the hatching 
rate. Additionally, galactogen determinations and histological analysis were made in 
order to check any kind of alteration. 
RESULTS: A marked reduction in the hatching rate was observed in the both infected 
species of snails. The viability values for both groups, B. straminea and B. tenagophila, 
presented reduction of 45.6%  and 10.4%, respectively, in relation to the control 
groups. While B. straminea snails presented a decreasing in the galactogen content 
over all period of infection, B. tenagophila maintained their rates above that observed 
to the uninfected snails. Additionally, histological analysis allowed the observation of 
cellular disorganization and the vacuolization in gonadal tissues and the concentric 
deposition of hemocytes clearly revealing granuloma formation. 
CONCLUSION: The marked change in the reproductive behavior of the both hosts to 
infection confirms a partial and indirect remarkable castration phenomenon. That is 
strongly confirmed by the reduced viability of eggs, plus changes in catabolic or 
anabolic pathways of energy substrates, as well as tissue organization of the 
reproductive organs. 
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BACKGROUND: Acanthamoeba keratitis (AK) is a progressive sight-threatening 
corneal infection which is prevalent among contact lens users. It is believed to be 
caused by direct contact of amoebae with the cornea or indirectly through 
contamination of the lens regardless of the polymer, and contamination by lens 
solutions. This infection is often misdiagnosed, and so far there is no pharmacological 
treatment of choice.  
METHODS: The present study describes the isolation and characterization of asecond 
case of mixed corneal infection by non Acanthamoeba amoebic keratitis. This isolation 
was performed from a 16 years old woman, user of cosmetic soft contact lenses, from 
the Hospital to Prevent Blindness in Mexico City, Mexico. 
Primary isolation was performed by using 1.5% non-nutrient agar plates seeded with 
heat-killed Enterobacter aerogenes. Selected pieces of agar were transferred to axenic 
culture media such as phosphate-biotriptase-serum glucose medium (PBSGM) and 2% 
Bacto Casitone medium. To determine the optimal culture medium and temperature of 
growth, amoebae were incubated at 25, 30 and 37 ºC. Co-incubation of trophozoites 
with MDCK cells was also performed. 
RESULTS: Positive culture of amoebae Vahlkampfia and Hartmannella genus were 
observed. The strains grew in monoxenic culture media, but it was not possible to 
axenize the amoebae. Optimal temperature of growth was determined at 30 ºC. 
Amoebae in study did not induce a clear cytopathic effect on MDCK cells during in vitro 
assays, which correlated with a clinically less aggressive and easier resolution infection 
compared with those produced by Acanthamoeba. 
CONCLUSIONS: The actual incidence of infections with free-living amoebae is higher 
than reported. Even though Hartmannella sp. and Vahlkampfia sp. shown to be of low 
virulence, they should be consideredas potentially pathogenic protozoa for humans. 
The present study reflects that other free-living amoebae could be an agent of keratitis 
and accurate diagnosis of free-living amoebae should be done. 
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BACKGROUND: Neurocysticercosis (NCC) has significance in the public health 
administration due to the number of cases that are attending in the third level hospitals 
(HTN). High economic spend is designated to cabinet and neuroimaging studies, as 
well as drug and surgical treatments; such fees impact the patient socio-economic style 
of life since the parasite affect the quality of life and, occasionally lethal prognosis is 
observed. Diagnosis of NCC is made considering clinical, radiologic, epidemiologic and 
immunologic criteria. The ELISA and the enzyme-linked immunoelectrotransfer blot 
assay (EITB), which is considered in the global literature the gold standard for 
serology. Since the National Institute of Diagnostic and Epidemiological Reference is 
the leader of the Laboratory Network (LESP) in México, the aim of this work was to 
determine the seroprevalence in the cysticercosis diagnosis request made from 1988 
to 2013 
 
METHODS: Serum and cerebrospinal fluid samples from patients with compatible 
signs and symptoms of cysticercosis were analyzed to determine the presence of 
antibodies to Taenia solium cysticerci antigens. Samples were submitted by the LESP 
and the HTN, those submitted between 1988 and 1997 were analyzed by ELISA and, 
in order to improving the quality of the diagnosis, it has been used the EITB (“home 
made type”) since 1997 until the date, 
 
RESULTS: Immunodiagnosis by ELISA was performed in 4,637 samples (prevalence 
of 17.1%). A total of 7,798 samples were analyzed by EITB and the prevalence of 
antibody detection since 1988 until today is 13.6 %.  
 
CONCLUSIONS: Data show that the frequency of positive is higher with ELISA, 
however it is associated to false positive and negative results. Demand of the diagnosis 
is decreased in the recent years. Further studies are needed to determine the tangible 
cysticercosis seroprevalence in Mexico. 
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BACKGROUND: Sucking lice are obligate hematophagous ectoparasites of eutherian 
mammals.The knowledge of Mexican sucking lice is scarce. Many of the principal hosts 
of these ectoparasites, i.e. rodents, still have not been sampled for specimens. Studies 
of these insects are important to clarify the taxonomy, ecology, biogeography and 
phylogenetics of Anoplura. 
METHODS: During April to December of 2010, we performed a cross sectional study in 
order to identify the species of sucking lice associated with cricetid and heteromyd 
rodents from mountain forests in five localities in the states of Guerrero and Oaxaca, 
Mexico. 
Lice specimens were processed for morphological determination and identified using 
taxonomic keys. Molecular identification was performed using the mitochondrial gene 
Cytochrome Oxidase subunit I (COI). Nucleotide sequence divergences were 
calculated using the Kimura two-parameter distance model and a neighbor-joining tree 
was generated. Likewise, infestations were characterized based on the prevalence, 
mean abundance and intensity.  
RESULTS: We analyzed 147 rodents belonging to 10 cricetid species and one 
heteromyd species. A total of 386 sucking lice were collected (189 ♀, 106 ♂, 83 
nymphs and 8 eggs), distributed in six species and two families (Hoplopleuridae and 
Polyplacidae). Five of the six species were confirmed by molecular analysis, recording 
an interspecific variation ranged from 1-35%. The highest levels of infestation were 
recorded by Hoplopleura emphereia (66.7%; mean abundance of 5.1, and mean 
intensity of 11.1) on Megadontomys thomasi. Hoplopleura reithrodontomydis was the 
most distributed species parasitizing four species of hosts.  
CONCLUSIONS: All localities represent new records for the species studied. The 
knowledge of sucking lice associated to rodents is still far to be completed, until now a 
total of 42 lice associated with 61 species of rodents have been recorded. 
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BACKGROUND: Helminth parasites cause huge economic loss in tropical, subtropical and 
temperate countries.  Fasciola hepatica along with F. gigantica causes about 3000 million 
USD economic loss worldwide (Morphew, 2011). Gigantocotyle explanatum, is a neglected 
amphistome parasite of Indian water buffalo, infecting the bile duct. It causes enormous 
morbidity and seriously affecting the health and productivity of infected animals (Swarup et 
al., 1987). Lack of an effective vaccine and development of resistance against available 
anthelmintics necessitates the search for  an effective alternative to control helminthes. 
Antibacterial effect of Gr-ZnO NCs is well established (Kavitha et al, 2012) while nothing is 
known about its antiparasitic effect. In the present study, we evaluated anthelmintic effect of 
these nanocomposites on G. explanatum.  
METHODS: Adult worms obtained from local abattoir were in vitro treated with  different 
concentrations of Gr- ZnO nanocomposite (0.002%, 0.004%, & 0.008%) and anthelmintic 
potential was evaluated in terms of the changes in tegumental surface topography by 
Scanning Electron Microscopy, histopathology, level of antioxidant enzymes [Glutathione S-
Transferase (GST) and Superoxide Dismutase (SOD)] along MDA and protein carbonylation 
using standard methods.  
RESULTS: Gr-ZnO NCs  significantly inhibit the motility of worms and cause damage to the 
surface topographical features like papillae, surface annulations and infoldings at the highest 
concentration (0.008%) of NCs treatment. Inhibition of SOD and GST level and elevation of 
MDA as well as protein carbonylation was also significant (p< 0.05), while at the lowest 
concentrations (0.002% and 0.004%) the level of antioxidant enzymes were elevated. 
CONCLUSIONS:  Overall findings suggest that Gr-ZnO NCs can be used as an effective 
alternative against Gigantocotyle explanatum. Initial increase in the level of antioxidants in 
response to lower concentrations of nanoparticles might be due to activation of protective 
mechanism of helminth parasite against the nanocompostes.  
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BACKGROUND: Giardia duodenalis is a protozoan parasite widely distributed around 
the world which causes intestinal infections in humans and other mammals. Due to its 
minimalism and early divergence it has been used as a model to understand the 
emergence and evolution of different metabolic processes such as replication, 
transcription and recombination. Genetic recombination is a central process in several 
pathways such as meiosis and DNA damage repair which are present in most 
eukaryotic organisms. In Giardia, however, DNA damage repair has not been fully 
characterized. During the process of homologous recombination, the main DNA repair 
pathway involves the participation of Rad52 that mediates the incorporation of rad51, 
and is also in charge of mediating second strand annealing. This work aimed to 
characterize the biochemical functions of the putative Rad52 protein of Giardia 
duodenalis (GdRad52). 
METHODS: We cloned, expressed and purified the recombinant Giardia Rad52 
(rGdRad52) and RPA1 proteins in a bacterial system which was used to perform DNA 
binding and single strand annealing assays, also its ability to form ring shape structures 
by electronic microscopy was evaluated.  
RESULTS: In this work we found that rGdRad52 binds preferentially to single strand 
DNA; also it accomplished efficiently annealing of complementary DNA, even in the 
presence of GdRPA1, which normally inhibits this alignment due to its high affinity to 
ssDNA. Finally rGDRad52 forms structures like rings which allow efficient binding to 
DNA. 
CONCLUSIONS: All together, our results show that the putative sequence of GdRad52 
is able to perform the well-known biochemical activities reported by yeast and human 
Rad52 proteins.  
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BACKGROUND: In recent years, a considerable increase in Rhipicephalus sanguineus 
(Ixodide: Ixodidae) infestation in dogs from urban areas of Rio Grande do Sul has 
occured. Thus, the public health authorities are taking providences, such as the 
distribution of acaricide for use in animals and environment, as well as awareness 
campaigns for the population. In Brazil, the problem worsened with the population 
complaining about ticks invading homes and even cases of human parasitism (mainly 
in children), representing an important risk for public health. The little knowledge about 
the ixodid behavior and their biological parameters are causing more difficulties to 
control the problem. This tick has rearing habitats and when they are not parasitizing, 
they have nesting habitats, such as holes or host shelters. Besides, the main host of R. 
sanguineus is the dog, it can also be found feeding on human blood and other 
mammals, as well as birds and reptiles. This arthropod is the potential vector of 
Rickettsia rickettsii, the agent of Rocky Mountain spotted fever and Borrelia burgdorfer, 
simile Lyme borreliosis agent in Brazil.  
RESULTS: Here we reported the finding of an adult female of R. sanguineus species 
(suborder Ixodide: Ixodidae family) in the scalp of an adult man in Porto Alegre. To 
date human parasitism by R. sanguineus has been reported only in the following 
states: Goiás, Pernambuco, Paraíba, Pará and Rio de Janeiro.  
CONCLUSIONS: This is the first report of human parasitism by R. sanguineus in south 
Brazil. Such knowledge is very important, providing information for public health 
controllers in Rio Grande do Sul state. 
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BACKGROUND: Trichomonas vaginalis is exposed to different iron concentrations 
during infection. Cytoadherence is one of the virulence properties positively modulated 
by iron. Five proteins located on the parasite surface that work as adhesins are 
positively regulated by iron. Four of them show sequence homology to 
hydrogenosomal metabolic enzymes. The adhesin AP120 shows homology to the 
pyruvate: ferredoxin oxidoreductase (PFO A) enzyme (PFO/AP120). Our goal is to 
solve the question of how these hydrogenosomal proteins arrive at the surface of T. 
vaginalis to perform a new function.  
METHODS: We performed transmission electronic microscopy (TEM) analysis of T. 
vaginalis parasites grown under different iron concentrations (0, 20 and 250 µM iron) 
and search for hydrogenosomal autophagy images. We also performed TEM-
immunogold labeling of PFO/AP120 in iron-rich parasites at 3 to 24 h culture and a 
short culture kinetic (0 to 1 h) under iron-rich conditions was followed by indirect 
immunofluorescence assays using the anti-PFO/AP120 antibody.  
RESULTS: Parasites grown under iron-rich conditions showed hydrogenosomes inside 
peripheral vesicles, typical of an autophagy process. An increase in the number of 
multivesicular bodies was also observed. Immunogold labeling for PFO/AP120 and Atg 
8 (an autophagic marker) showed PFO/AP120 in hydrogenosomes, vesicles with the 
autophagic label and on the parasite surface after 24 h culture. By confocal 
microscopy, we observed an increase in the cytoplasmic PFO/AP120 label that 
reached its maximum after 40 min under iron-rich conditions. Part of the PFO/AP120 
label was also observed on the parasite surface. At 1 h culture, PFO/AP120 was 
predominantly at the parasite surface. 
CONCLUSIONS: The PFO/AP120 protein seems to require the hydrogenosome 
autophagy pathway to reach the parasite surface in less than 1 h under iron-rich 
conditions. 
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BACKGROUND: Parasitism is one of the interspecific relationships that most affect the 
structure of a community. At a populational level, parasite species may influence the 
host reproduction and survival. In relation to howlers, capable of surviving in high 
densities and fragmented habitats in Brazil, it is expected high prevalence and intensity 
levels of parasites. In this work, it is reported the findings of adults of Bertiella genus 
during necropsy in an individual of Alouatta clamitans species (red howler), born in 
captivity in the Mantenedouro de Fauna Rincão do Araticum, Itapuã, in Viamão City, 
RS,Brazil.                                                                                                           
METHODS:a young primate, about 2 years old, in good nutrional conditions and with 
no signs of disease, died suddenly. During necropsy, it was found cestodes in sufficient 
quantity to cause intestinal obstruction. The adult parasites were located in the final 
portion of ileum and cecum, causing mucosal lesions. Parasites were collected by 
tweezers and preserved in 10% formalin for further identification at the Parasitology 
Laboratory - SP/DEMIP/ICBS/UFRGS. The techniques of Humason (1972) and Amato 
et. al (1991) were used to visualize the internal structures and identify the genus. 
RESULTS: we identified individuals belonged to the genus Bertiella, Cestoda-
Anoplocephalidae, having mature proglottid, wider than long, with unilateral irregularly 
alternated genital pores and numerous testes.                                                                     
CONCLUSIONS: The presence of this parasite species with zoonotic potential 
reinforces the need for surveillance of captive and free-living populations in this 
location as well as the introduction of prophylatic measures: in relation to parasitism, it 
would be necessary to avoid the contact with the intermediate host (oribatid mites) in 
order to prevent the resulting injuries.  
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BACKGROUND: Plasmodium vivax is widely distributed in America. Studies on genetic 
diversity of molecules under immune selection are important to predict vaccine 
performance at global and regional level and useful to trace transmission dynamics. 
The merozoite surface protein –1 fragment of 42kD (MSP142) is an important vaccine 
candidate and comprises two subfragments of 33 and 19kD. In here, nucleotide and 
protein polymorphism of the MSP142 was investigated in parasites from Nicaragua. 
METHODS: capillary P. vivax infected blood was obtained from patients living in 
affected municipalities of Nicaragua, during 2012-2013. DNA was extracted and 
fragment of msp142 was PCR amplified and Sanger sequenced. DNA and amino acid 
sequences were aligned manually using program BioEdit, while DnaSP was used for 
DNA sequence analysis. Geographic and temporal distribution of the MSP142 protein 
haplotypes was determined and compared to sequences of other geographic sites.   
RESULTS: Nucleotide sequences of 1104 bp were obtained from 21 P. vivax isolates, 
and 51 polymorphic sites were detected. They had a total of 10 synonymous and 45 
non-synonymous nucleotide changes. While, 42 amino acid changes were detected at 
the 33kb subfragment, the 19kb subfragment was conserved. In Nicaragua, MSP142 
haplotypes had no sub-regional correlation. These haplotypes were not detected in 
other geographic regions of America (Brazil) and outside America (Bangladesh, South 
Korea, Singapore, India, Sri Lanka, Thailand and Turkey). However, most amino acid 
changes present in Nicaraguan parasites were also present in parasites of other 
geographic regions. 
CONCLUSIONS: This is the first study in Central America to analyze P. vivax MSP142 
and novel haplotypes were detected. These results will contribute to depict global 
MSP142 haplotype distribution and predict performance of the anti-malaria vaccine 
based on this antigen. 
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BACKGROUND: Higher prevalence of S. stercoralis in chronic alcoholics than in general 
population has been reported. In this study, we evaluated the prevalence of S. stercoralis in 
chronic alcoholics and in patients treated at the same general hospital. 
METHODS: Strongyloides larvae were investigated at the routine laboratory by spontaneous 
sedimentation (HPJ) in stool samples from 50 chronic alcoholics treated at the Service of 
Treatment of Alcohol and Drugs Addicts of Concordia Hospital (HC), in the municipality of 
Santa Maria de Jetibá, ES, Brazil and from 1703 patients treated at other clinics of the same 
hospital (control group). 
RESULTS: Among 50 alcoholics, 7 (14%) were positive for S. stercoralis (5/45 males and 2/5 
females); in control group 14/1703 (0.8%) were positive (9/492 men and 5/1211 women). 
Prevalence was significantly higher in chronic alcoholics than in patients treated at other 
clinics (7/50 vs. 14/1703, OR = 19.64, 95% CI: 6.78-55.48, p<0.001), both in men (5/45 vs. 
9/492, OR = 6.71, 95% CI: 1.85-23.32, p<0.01) and women (2/5 vs. 5/1211, p<0.001; 95% 
CI: not determined). 
CONCLUSIONS: The results confirm higher prevalence of S. stercoralis in chronic alcoholics 
than in patients from other clinics treated at the same hospital. Although it has been used 
only HPJ, the performed comparison is valid because the method was the same in both 
groups. Studies are in progress in our laboratory in an attempt to determine: (a) whether the 
observed higher prevalence of larvae is due to a higher prevalence of infection in alcoholics 
or; (b) due to enhanced fecundity of females induced by immune deregulation produced by 
ethanol abuse, increasing the elimination of rhabditoid larvae, which increases the chance of 
finding these larvae in parasitological examination. 
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BACKGROUND: Pentamidine is a drug used against leishmaniasis and African 
trypanosomiasis. Little evidence exists about its effects in Trypanosoma cruzi. 
Pentamidine blocks a polyamine transporter of Leishmania major; consequently, its 
might also block these transporters in T. cruzi. Due that T. cruzi is unable to synthesize 
putrescine; the inhibition of polyamine transport can bring a new therapeutic target 
against the parasite. 
METHODS: We evaluated the effect of pentamidine on the transport of radiolabeled 
polyamines in isolated T. cruzi forms. We assessed viability by MTT and flow 
cytometry, and followed the parasite burden in infected cell cultures by DAPI stain of 
DNA and qPCR. Finally we studied the effect of pentamidine alone or in combination 
with benznidazole in T. cruzi-infected mice. In these mice we followed survival, 
parasitemia, heart histology and parasite burden. 
RESULTS: Pentamidine inhibits the polyamine transport in T. cruzi epimastigotes and 
amastigotes. Pentamidine decreases, the viability of T. cruzi trypomastigotes, and the 
parasite burden of infected cells. In T. cruzi-infected mice pentamidine decreases heart 
inflammation, parasite burden and parasitemia; resulting in an increased survival rate. 
In addition, pentamidine increases the effect of benznidazole over the parasitemia and 
parasite load in chagasic hearts from infected mice. 
CONCLUSIONS: Contrary to the results reported in the early 40’s, pentamidine 
showed antichagasic activity, and enhanced the activity of benznidazole; this results 
could lead new antichagasic strategies based in polyamine transport inhibitors.  
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BACKGROUND: Tapeworms of birds are extremely diverse but this diversity remains far from 
being completely known despite decades of research. In the frame of a recent worldwide 
biodiversity survey of tapeworms, we have examined over 1000 specimens of birds in 10 
countries for their parasite fauna. Our goal was to fill the gaps in our knowledge by prospecting 
poorly known hosts and geographical areas. 
METHODS: Birds were trapped with mist-nests and dissected in the field. All parasites, 
tapeworms and others, were preserved for subsequent morphological and molecular analyses, 
using standard protocols. 
RESULTS: About 300 new lots of cestodes have been collected. A summary of their diversity 
will be presented, with an emphasis on the taxonomic novelties that have been found. The 
impact of these discoveries on our present understanding of the phylogeny of the 
Cyclophyllidea will also be discussed. Based on this study, we will identify the most promising 
geographical areas that should be given priority for future field prospections, as well as define 
the most important targets in terms of host taxa, especially among terrestrial birds. 
CONCLUSIONS: Although it is likely that most major lineages of bird cestodes are known, 
many species remain to be described and several higher taxa need better characterization. 
The only possibility to reach these objectives is to collect fresh material that is appropriately 
conserved. 
Parasitological surveys are increasingly difficult to organize, in particular because of the ever 
more restrictive legislations aimed at protecting vertebrate hosts. This is now a major problem 
for documenting an important component of the global biodiversity. In this context, our data 
and experience should help in designing future parasitological expeditions as efficiently as 
possible. It should also alert vertebrate zoologists about the necessity to collect more 
information on the parasite communities of their animals of interest. 
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BACKGROUND: The scolex of the rat tapeworm, H. diminuta, bears no hooks or 
abrasive structures; the worm does no overt damage to the host intestine and is 
expelled from mice within 12 days of a primary infection and 4 days of a secondary 
infection.  Previous investigation revealed that mice infected eight days prior to 
instillation of dinitrobenzene sulphonic acid (DNBS) into the colon were significantly 
protected from the pro-colitic effect of this haptenizing agent.  The mechanism(s) 
underlying this effect is yet to be fully elucidated.   
METHODS:  Male Balb/c mice received either primary or secondary (28 days after 
primary) H. diminuta infection (one-five cysticercoids orally) or injection of a PBS-
soluble extract of adult worm and were challenged with DNBS (3 mg, ir).  Colitis was 
assessed 72h post-DNBS by macroscopic and microscopic scores and concanavalin 
A-stimulated cytokine production by splenocytes.   
RESULTS: Infection with a single cysticercoid provided significant protection from 
colitis.  Secondary infection evoked an immunological memory response as shown 
by splenocyte interleukin (IL)-4, IL-5 and IL-10 production and when triggered by 
either infection or worm extract inhibited DNBS-induced colitis.  Moreover, systemic 
(intraperitoneal, subcutaneous) injection of the H. diminuta extract (1mg-10µg) into 
naïve mice inhibited colitis, a benefit maintained after boiling of the extract.   
CONCLUSIONS:  H. diminuta as a viable infection or a crude extract is a potent 
suppressor of DNBS-induced colitis, an event that is recapitulated by either 
secondary worm infection or H. diminuta antigen challenge in previously infected 
mice (i.e. triggering immunological memory).  It is unclear if the anti-colitic effect in 
these experimental paradigms is dependent of a single or multiple mechanisms.  The 
use of this and other helminth-rodent model systems may identify multiple broad 
approaches that can be used to treat auto-inflammatory disease and which could be 
varied in individual patients for maximum therapeutic benefit. 
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BACKGROUND: There is very little published data regarding the infection with 
Toxoplasma gondii (T.gondii) in males. The majority of investigations made on T.gondii 
are related to, either immune compromised host, regardless to gender, or to females, 
given the possibility of a primary infection with this coccidian to produce congenital 
infection. Nevertheless there were few studies using animal models suggesting a 
possible link between the spermiogram parameters and hormonal parameters in 
T.gondii infection.  
METHODS: We studied pituitary and gonadal hormone levels using an IMMULITE 
2000 analyzer system (Siemens, Germany) in 60 immunocompetent male patients 
investigated by simple spermiogram (ejaculate quantity, sperm count, motility, 
morphology) between March 2012 and October 2013 in a medical laboratory from Cluj-
Napoca, Romania. The same sera sample collected from each patient was analyzed 
using a standardized ELISA technique for the presence of TOX-IgG and TOX-IgM by 
an investigator unaware of subject identity and spermiogram results. 
RESULTS: The prevalence of T.gondii infection in males self suspected of subfertility 
was 34.21% (95% CI 21.21-50.11%) significantly higher than in the group of volunteers 
9.09% (95% CI 2.53-27.81%). However the difference in prevalence of modified 
spermiograms (ejaculate quantity, sperm count, motility, morphology) among subjects 
with a history of T. gondii infection compared to uninfected subjects did not reach 
statistical significance (p=0.37 – Fisher’s exact test). 
CONCLUSIONS: Our study did not find a statistically significant difference between 
spermiogram characteristics or hormonal levels and T.gondii infection, most probably 
due to the small sample size, but it paves the way to a more extensive study by 
computing the necessary number of patients to achieve reasonable test power.  
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BACKGROUND: Mice infected with the rat tapeworm, H. diminuta (Hd), expel 
the worm within two weeks of a primary infection.  As a bystander effect of the 
anti-worm response or re-setting of immune homeostasis, the mice are 
protected from colitis induced by dinitrobenzene sulphonic acid (DNBS) and 
complete Freund’s adjuvant (CFA)-induced mono-arthritis.  The hypothesis is 
tested that infection with H. diminuta mobilizes a regulatory B cell (Breg) that 
promotes the suppression of inflammation.   
METHODS:  Mice were infected with H. diminuta (5 cysticercoids) and 8 days 
later splenic CD19+ B cells were retrieved, characterized (surface markers, 
cytokine production), transferred (5x106, ip.) into naïve mice  and their ability 
to inhibit DNBS- (3 mg, ir., 72h) and CFA-induced (10 µl/joint) disease 
assessed using standard indices (e.g. macroscopic appearance, organ 
histopathology, joint swelling). Time-matched B cells from non-infected mice 
served as controls. 
RESULTS: Splenic CD19+ B cells isolated eight, but not three, days post-
infection conferred protection against DNBS- but not CFA-induced disease.  
The Hd Bregs did not preferentially produce IL-10 but spontaneously produced 
2-3-fold more TGFβ than controls.  Splenic B cells treated with Hd antigen in 
vitro were not anti-colitic and IL-4-treated cells were less effective than the Hd 
Bregs at suppressing colitis.  The Hd Bregs inhibited DNBS-induced colitis in 
RAG1 KO mice, while clodronate depletion of macrophages in the recipients 
abrogated the ability of Hd Bregs to block DNBS-induced colitis in these mice.   
CONCLUSIONS:  The data support the position that infection with H. diminuta 
gives rise to a functionally distinct Breg that can drive the suppression of 
DNBS-colitis, but not CFA-arthritis, independent of adaptive immune cells in 
the recipient and requiring cooperation with an anti-inflammatory macrophage. 
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BACKGROUND: The eukaryotic initiation factor eIF2 plays a central role in determining 
the rate of global protein synthesis. Phosphorylation of the eIF2alpha subunit under 
conditions of cellular stress decreases translation efficiency. We have reported 
previously that eIF2alpha is phosphorylated at Thr 166 during the Leishmania 
promastigote to amastigote differentiation and that inhibition of phosphorylation 
markedly delays the differentiation process.  
RESULTS: Here, we show that in contrast to its eukaryotic counterparts, the 
Leishmania eIF2alpha homolog possesses a unique 94 aa N-terminal extension that 
seems to play a key role in eIF2 developmental regulation. While Leishmania 
amastigotes produce only the full-length 47-kDa eIF2alpha protein, additional products 
of ~41, 35, and 25 kDa are detected in promastigotes. Mutagenesis and deletion 
studies within the eIF2alpha N-terminal extension showed that this region is essential 
for eIF2alpha processing and that 1Met but not 95Met is optimally used for translation 
initiation. In addition, our data indicate that the eIF2alpha N-terminal extension is a 
substrate for N-terminal methionine excision (NME), a key mechanism regulating 
protein expression at the post-translational level in all kingdoms through the action of 
methionine aminopeptidases. Indeed, mutation of the eIF2alpha penultimate amino 
acid blocks eIF2alpha processing in promastigotes, suggesting that NME is a 
prerequisite for additional eIF2alpha proteolytic cleavage. Immunoprecipitation studies 
showed association of the eIF2alpha processed products with the ternary complex. 
Polysome profiling revealed that eIF2alpha processed products associate with the 43S 
pre-initiation complex but not with the polysomes. Interestingly, although the 47-kDa 
eIF2alpha protein is poorly phosphorylated in promastigotes, the 35-kDa processed 
product seems to be highly phosphorylated. We are currently investigating whether this 
phosphorylation increases binding of the eIF2B GDP-GTP exchange factor to 
eIF2alpha, leading to higher regeneration of the ternary complex and therefore higher 
translation rates in the rapidly dividing promastigote parasitic forms. 
CONCLUSIONS: Our data support that developmental regulation of eIF2alpha in 
Leishmania is most likely initiated by NME. The reason for the stage-regulated 
eIF2alpha processing is not well understood yet but our ongoing experiments aim at 
assessing the interactions of eIF2alpha with both the catalytic and regulatory eIF2B 
subunits both in promastigote and amastigote life stages and the link with eIF2alpha 
phosphorylation and translation efficiency.  
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BACKGROUND: DEAD-box proteins form the largest family of RNA helicases present 
in all eukaryotes that utilize ATP to bind or to remodel RNA and RNA-protein 
complexes. Nearly all steps of RNA biogenesis involve DEAD-box RNA helicases, 
including ribosome biogenesis, pre-mRNA splicing, mRNA export, mRNA turnover and 
translation. Leishmania encode a large number of the DEAD-box RNA helicase SF2 
superfamily members that employ similar functions to those of other eukaryotes.  
RESULTS: We have reported previously that the Leishmania DEAD-box ATP-
dependent RNA helicase HEL67, the ortholog of the S. cerevisiae Ded1p and the 
Drosophila Belle and Vasa proteins, binds to ribosomal RNA (rRNA) and protects the 
parasite from rRNA degradation and translation inhibition upon conditions of stress and 
apoptosis-like programmed cell death through a novel mechanism that prevents 
antisense rRNA fragmentation. Our more recent studies demonstrate that genomic 
inactivation of HEL67 leads to a decrease in global translation and that both ATPase 
and helicase activities are required for HEL67 function in translation regulation. 
Moreover, the Leishmania HEL67-/- null mutant is more sensitive to apoptosis and to 
various intracellular stresses, such as heat shock, acidic pH, and oxidative stress and 
is therefore unable to undergo amastigote differentiation, to survive inside 
macrophages, and to promote disease in a mouse infection model. 
Immunoprecipitation and mass-spectrometry studies revealed not only association of 
HEL67 with the ribosomes and other components of the translation apparatus but also 
with proteins involved in mitochondrial cell homeostasis. Our findings support a model 
that HEL67 protects the parasite from reactive oxygen species (ROS) byproducts 
generated following oxidative phosphorylation and mitochondrial protein misfolding 
under oxidative stress. RNA-seq analysis of wild type and HEL67-depleted Leishmania 
further confirmed the role of HEL67 in translation regulation and the antioxidant 
response.  
CONCLUSIONS: Overall, our data suggest that HEL67 together with its interacting 
protein partners are central to the parasite response against intracellular stress, 
especially oxidative stress. Additional studies are required, however, to better 
determine the function of HEL67 under conditions of normal growth or stress in 
Leishmania.  
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BACKGROUND: Trypanosoma rangeli infects a variety of sylvatic and domestic 
mammals, including humans, in an extensive area in Central and South America. Due 
it’s non-pathogenic nature and the limited information on the life cycle in mammalian 
hosts, we have addressed the T. rangeli proteome focusing on the differentiation 
process in vitro.  
METHODS: Surface proteins-enriched fractions (SP) and soluble protein extracts from 
parasites (PE) were obtained during the differentiation process and processed using 
gel-based (1D and 2D) and gel-free approaches, following LC-ESI-MS/MS analysis. 
RESULTS: Gel-based analysis of PE used 375 slices (1D) and 1,057 spots (2D) while 
gel-free used a total of 70µg. Overall MS analysis of PE resulted in a total of 1,455 non-
redundant T. rangeli proteins (FDR <0.4%) (Gel-free=716, 1D=1,410, 2D=182). Among 
these, 724, 41 and 4 proteins were exclusively identified by 1D, gel-free and 2D, 
respectively. Around 50% of the total number of proteins identified was different 
between epimastigotes and trypomastigotes. Around 42% of T. rangeli proteins were 
associated to at least one GO annotation, being transport and response to stress (BP), 
ion binding protein (MF) and cytoplasm (CC) the most abundant annotations per 
category. Analysis of SP fractions resulted in 138 proteins for T. rangeli and 343 for T. 
cruzi, among which, 42 and 157 were trypomastigote-specific proteins, respectively. 
Immunoblotting assays using sera from experimentally infected mice revealed two 
proteins (GP63-related protein and FCaBP) as new T. rangeli-specific proteins with 
promising use in differential diagnosis. Combination of the two datasets (PE and SP) 
resulted in a total of 1,507 non-redundant proteins, allowing identification of form- and 
stage-specific proteins. 
CONCLUSIONS: Along the parasite genome, the present proteomic assessment 
constitutes an important database for comparative analysis, allowing the understanding 
of the T. rangeli biology. Supported by: CAPES, CNPq, FINEP, CDC, Unoesc and 
UFSC. 
  



In Vitro Cytotoxic and Antiplasmodial Activities of Novel Synthetic Quinoline 
Derivatives 
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BACKGROUND: Malaria, caused by protozoa of the genus Plasmodium, remains an 
important cause of mortality and morbidity in many parts of the world. Amongst the 
species capable of causing disease in humans, P. falciparum is considered the most 
lethal, but there are increasing reports of severe forms of infection P. vivax infection. 
This fact coupled with the widespread parasite resistance to available antimalarial 
drugs make of great importance the prospection of safe and effective new compounds 
against the disease.  
METHODS: The in vitro cytotoxicity of seven novel synthetic molecules derived from 
quinolines - at different concentrations - were performed in order to verify their safety to 
host cells. The tests were conducted by a colorimetric method (MTT) using human 
fibroblast cells (WI). Subsequently, we investigated antimalarial activity of two of them 
against P. falciparum 3D7.  
RESULTS: In WI cells the compounds exhibited a mean value of 50% cytotoxic 
concentration (CC50) of 573.77µg/mL, whereas chloroquine showed CC50 of 
85.63µg/mL. For two quinoline derivatives, RMP99 and RMP100, the 50% Inhibitory 
Concentration (IC50) in P. falciparum culture was 2,18 µg/mL e 3,64 µg/mL, 
respectively. The selectivity index (SI) of these compounds were 96.67 and 57.55, 
respectively, whereas chloroquine exhibited IS> 450.68.  
CONCLUSIONS: All molecules tested showed no toxicity to WI cells. So far, the 
compounds tested in the parasite were selective against P. falciparum (SI>10) and 
should be targets of future investigations. 
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Vaccine efficacy of a sand fly salivary protein against cutaneous leishmaniasis in 
non-human primates  
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Rodents immunized with TH1-inducing sand fly salivary proteins are protected against 
leishmaniasis. Here, we demonstrate that non-human primates (NHP) exposed to 
Phlebotomus duboscqi uninfected sand fly bites (USF) or immunized with the salivary 
protein PdSP15 are protected against cutaneous leishmaniasis initiated by a virulent 
challenge with Leishmania major-infected sand flies. USF-exposed and 70% of 
PdSP15-immunized rhesus macaques displayed a significant reduction in disease 
burden, maximum lesion size and parasite load compared to controls. Protection 
correlated to the early appearance of Leishmania-specific CD4+IFN-γ+ lymphocytes 
2wk after challenge that were absent in controls suggesting that immunity to saliva or 
PdSP15 augments the host immune response to the parasites while maintaining 
minimal pathology. This is reinforced by the development of larger leishmanin skin 
reactions in PdSP15-immunized NHP compared to controls 12wk post-challenge. Of 
note, the 30% unprotected PdSP15-immunized NHP failed to develop cellular immunity 
to PdSP15 and did not develop early Leishmania-specific immunity. Relevantly, sera 
and peripheral blood mononuclear cells from individuals naturally exposed to P. 
duboscqi saliva recognized PdSP15 demonstrating its immunogenicity in humans. 
Additionally, the sequence and crystal structure of PdSP15 show no homology to 
known mammalian proteins further demonstrating its potential as a component of a 
vaccine for human leishmaniasis.   



Evaluation of Blatella germanica cockroaches as Toxocara canis infectant stages 
disseminators. 
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BACKGROUND: Cockroaches are omnivorous insects which can ingest feces from 
dogs therefore, it has been suggested that cockroaches could disseminate Toxocara 
canis eggs. The aim of this study was to determine if B. germanica cockroaches are 
capable of disseminating infective eggs from T. canis (ieTc).   
METHODS: Six groups of infected cockroaches with approximately 500 ieTc/cockroach 
were used (n=10). A direct microscopic test with feces of each group of cockroaches 
was made daily to determine the number of ieTc/g released in feces. Feces from other 
60 infected cockroaches were employed to inoculated rats. Seven groups of rats (n=5) 
were used; rats of groups  1,2,3,4 and 5 were inoculated with 5 mg of feces from days 
1,2,3,6 and 10 post-infection respectively; group 6 and 7 served as positive and 
negative controls respectively. Rats were euthanized at day 20 post-infection; brain, 
lung, liver and kidney were taken and artificially digested to count the quantity of larvae 
present in them. Finally, serum levels of anti-Toxocara antibodies were measured 
through ELISA test. 
RESULTS: The cockroaches released ieTc in feces during the first six days post-
infection. Rats inoculated with cockroaches-feces up to 6 days post-infection had 
larvae in different organs (mainly in brain and lung) and higher specific antibodies 
levels than the control group (p<0.01). 
CONCLUSIONS: These results show insect-mammal T. canis transmission, and it 
suggests that cockroaches could be a good disseminator of T. canis in nature. 
 



The Lancet Global Health: open access and open for business 

Mullan, Zoë 

The Lancet Global Health, 32 Jamestown Road, London NW1 7BY, UK 

BACKGROUND: In June, 2013, The Lancet launched a new monthly, online-only, open 
access journal, The Lancet Global Health. 

METHODS: I will discuss the reasons for launching the journal, the journal’s aims and 
scope, the open access business model, and what makes for a successful publication. 

RESULTS: An interactive session with an opportunity to learn about open access and what 
editors look for in a manuscript. 

CONCLUSIONS: I welcome questions, discussion, and ideas for the future.   



Activation of T. cruzi infected endothelial cells is decreased by simvastatin and 
is mediated by  the pro-resolving lipid 15-epi-lipoxin A4.    
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Rodrigo1, Kemmerling, Ulrike2, Ferreira, Jorge1, Leiva, Mario1.   
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BACKGROUND: Chronic Chagas Heart Disease (CCHD) is the most serious and 
devastating form of Chagas’ disease.  in Latin America, affects 8 million people and is 
increasing in non-endemic  countries  due  to  migration.   Its mortality is ten times 
higher than malaria in the Americas.  Among the main pathogenic mechanisms of 
CCHD, microvascular abnormalities and ischemia can be find. These alterations are a 
consequence of endothelial dysfunction, producing a prothrombotic and vasoconstrictor 
state.  Thus, endothelium expresses vascular Cell Adhesion Molecules (CAM; such as 
Intercellular Adhesion Molecule type I (ICAM-1), Vascular Cell Adhesion Molecule 
(VCAM), and E-selectin), involved in recruitment of inflammatory cells.  The modulation 
on endothelium on CCHD outcome is unknown, although there is evidence that aspirin 
could modulate T. cruzi-induced expression of CAMs by 15-epi-LXA4 generation. In 
this same way, we propose that simvastatin could produce de this same effect. 
METHODS: Human endothelial (EA.hy926) cells were incubated during 24 hr with 
simvastatin 5 µM, a 5-lipoxygenase inhibitor (AA-861), Aspirin 0.125 µM and 15-epi-
lipoxin A4.  Subsequently, culture media was removed and cells were infected with T. 
cruzi trypomastigotes (Dm28c).  The presence of VCAM, ICAM-1, and E-selectine on 
the surface of T. cruzi-infected EA.hy926 cells was detected by flow cytometry with the 
respective human antibodies for each CAM.   
RESULTS: EA.hy926 showed decrease in CAM signals when treated with simvastatin 
or aspirin and posterior infection with T. cruzi.  This effect was prevented with the 
addition of AA-861, a 5-lipoxygenase inhibitor.  15-epi-lipoxin A4 produced a similar 
effect.   
CONCLUSIONS: Simvastatin, through induction of the production of 15-epi-lipoxin A4, 
can prevent the endothelial activation upon T. cruzi infection.  This is a preliminary 
approach to understand the microvasculr damage in CCHD and could be the basis iof 
a future therapeutic use of simvastatin in Chagas disease. 
Acknowledgements: Grants from FONDECYT 1130189, 11110182 and 1120230 
 

 



Parasite loads of Trypanosoma cruzi by Real-time PCR in Chilean individuals 
with chronic Chagas disease 
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BACKGROUND: In chronic Chagas disease (ChD) parasitemia by Trypanosoma cruzi 
is low and fluctuating. The objective of this study was to determine by Real-time PCR 
(qPCR) the load of T. cruzi in with chronic ChD previous to etiological treatment.  
METHODS: 100 Chilean individuals were classified by minicircle-based PCR-blood 
assay (PCR-B) and xenodiagnosis (XD) positive (Group I) or both assays negative 
(Group II). The standard curve of qPCR was performed with concentrations between 
1x105 to 1x10-1 parasites/ml. As internal control of qPCR human chromosome 12 (X12) 
was used. For qPCR TaqMan® system was applied with Cruzi 1 and Cruzi 2 DNA 
satellite oligonucleotides and their respective Cruzi 3 probe. For qPCR-X12, N1/N2 
oligonucleotides and N3 probe were designed using AmplifX v.1.5.4 software and 
compared with the Nucleotide BLAST.  
RESULTS: In Group I all cases had qPCR positive. The parasite load ranged between 
<0.1 (unquantifiable) to 31,760 parasites/ml. Major and minor parasite loads were 
obtained in the ranges 0.1-1.0 (38%) and 1,000-10,000 (2%) parasites/ml respectively. 
16% of the cases presented unquantifiable parasite loads. In Group II qPCR was 
positive in 42 of 50 cases (84%); however, 15 cases were unquantifiable. The Fisher 
test demonstrated an association between parasite load determined by qPCR-B, PCR-
B and XD positive          (p-value 0.001).  
CONCLUSIONS: By qPCR it was possible to quantify the low parasitemia described for 
this stage of the disease. Also, qPCR allowed detection and quantification of 
parasitemia not detected by XD and PCR-B.  
Financial support: Fondecyt Project 1100768-1120382 
 
 
 
 
 
 



Statins as anti-schistosomal drugs? Chemical and genetic validation of schistosome 
3-hydroxy-3-methyl-glutaryl-CoA reductase as an essential gene 
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BACKGROUND: Statins are drugs widely prescribed for treating hypercholesterolemia and 
cardiovascular disease in humans. They inhibit 3-hydroxy-3-methyl-glutaryl-CoA reductase 
(HMGR), the rate-controlling enzyme in the mevalonate pathway that leads to the 
biosynthesis of farnesyl pyrophosphate, the precursor of cholesterol and other lipid moieties 
for protein prenylation. In Schistosoma mansoni, HMGR has been previously described as a 
potential drug target. 
METHODS: The effect of six statins was screened in vitro for Schistosoma mansoni adults 
and schistosomula, serial dilutions were set up for calculation of EC50. We also applied RNAi 
in an attempt to knockdown HMGR transcripts and observe any resulting phenotypes.  For 
both the chemical and genetic experiments the ability of mevalonate, the product of HMGR, 
to rescue the parasite was assessed. Finally, using the caspase substrate, Z-DEVD-
rhodamine R110, we measured whether apoptosis was induced by chemical and genetic 
knockdown. 
RESULTS: Statins demonstrate concentration- and time-dependent killing of immature 
(somule) and adult S. mansoni in vitro at sub-micromolar and micromolar concentrations, 
respectively. Lethality is prevented by mevalonate.  RNA interference of HMGR is lethal to 
somules in vitro (again preventable by mevalonate) and also severely limits parasite survival 
upon their subsequent transfer to mice.  Finally, parasite death, either via statins or specific 
RNAi of HMGR, is associated with activation of apoptotic caspase activity. 
CONCLUSIONS: Our results validate HMGR as a potential therapeutic target to treat 
schistosomiasis and suggest that statins and, perhaps, other drugs that interfere with the 
mevalonate pathway can be designed as anti-schistosomal agents.  
Supported by UC MEXUS-CONACYT, NIH-NIAID grants 1R01AI089896 and R21AI107390, 
and NSF grant IIS 0644418.    



Understanding the control of glucose catabolism in Entamoeba histolytica 
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BACKGROUND: Entamoeba histolytica mainly relies on glucose fermentation to 
synthesize the ATP required for cellular work. Amoebal glycolysis lacks allosteric 
enzymes; hence, the pathway control mechanisms are unknown.  We applied the 
bottom-up Systems Biology approach and the fundamentals of Metabolic Control 
Analysis (MCA) to determine how the amoebal pathway is controlled.   
METHODS: We constructed a computational model of the parasite glycolysis which 
was based on detailed kinetic characterization of the purified pathway enzymes and 
enzyme activities in trophozoites.  The model validity was established as its ability to 
simulate the intermediary concentrations and pathway fluxes found in trophozoites.  
The distribution of control of glycolysis predicted by modeling was validated in live 
parasites using two other strategies of MCA. The model was also used to simulate 
glycolysis in amoebas grown under 1.5 mM glucose and to predict its flux control 
distribution.  
RESULTS: The model robustly simulated the pathway behavior in the parasite.  The 
modeling results indicated that the glucose transport, glycogen degradation, 3-
phosphoglycerate mutase and aldehyde-alcohol dehydrogenase were the main 
controlling steps/processes of amoebal glycolysis.  This predicted control of the 
pathway flux was validated in live parasites: elasticity analysis and enzyme titration 
with inhibitors indicated that ~70% of the control was in the initial pathway steps.  The 
model also simulated glycolysis of amebas adapted to grow on low glucose.  Under this 
condition, part of the control exerted by glycogen degradation was transferred to 
hexokinase.  
CONCLUSIONS: Kinetic modeling of glycolysis in the parasite indicated that the main 
controlling steps are conserved, notwithstanding the growth glucose concentration.  
These controlling steps can be suitable enzymes/transporters for drug-targeting. 
 


