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BACKGROUND: Of the three coastal islands off the eastern shoreline of Tanzania, 
Mafia Island is perhaps the least well-known. For example, there is scant 
documentation of the occurrence of several neglected tropical diseases and concerning 
urogenital schistosomiasis, it is unclear if the disease is widespread. Moreover, as 
there have been no surveys for freshwater molluscs on Mafia, it remains to be 
determined whether local conditions for transmission are conducive.    
METHODS: Starting from 1999 several surveys for freshwater snails have been 
conducted, then in 2006 a conjoint malacological and parasitological survey was 
undertaken across the island, visiting primary schools to record formally the distribution 
of urogenital schistosomiasis. Encountered populations of Bulinus and Schistosoma 
haematobium have been subjected to isoenzyme and DNA characterization as well as 
used in experimental challenges assessing snail-parasite compatibility. 
RESULTS: A total of 11 species of freshwater mollusc, each often with focal 
distributions have been found and 4 species of Bulinus (B. nasutus, B. forskalii, B. 
barthi and a presently cryptic species known as ‘B. sp.’) were encountered. A total of 
238 children across 9 primary schools provided urine samples for direct testing. The 
prevalence of micro-haematuria and egg-patent infection was 18.1% (CI95=9.6-33.6) 
and 4.2% (CI95=1.9-7.6), respectively. No clear associations between infection 
prevalence and local water-contact, by school, were found. DNA barcoding of 
schistosome populations demonstrated the presence of Group I and II cox1 haplotypes 
within these children.  
CONCLUSIONS: In consideration of the freshwater snail fauna on Mafia there appears 
to be little opportunity for local transmission of urogential schistosomiasis. With the 
substantial travel to and from Mafia, the refractory nature of local snails and evidence 
from DNA barcoding in schistosomes and snails, we conclude that urogential 
schistosomiasis is an imported infection which has important bearings upon best 
strategy for local control and elimination. 
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New information since 2010 confirms that helminth and other neglected parasitic infections 
remain widespread in the Western Hemisphere.  In collaboration with the Global Burden of 
Disease Study 2010 (GBD 2010), Pullan et al estimated 86 million people with ascariasis, 72 
million with trichuriasis, and 30 million with hookworm infection live in the Latin American & 
Caribbean region (LAC).  The World Health Organization (WHO) further  estimates that 49 
million children require annual deworming for their intestinal helminth infections in LAC, 
including approximately 12 million in Brazil, 10 million in Mexico, and 5 million in Colombia; 
the Central American countries disproportionately account for the burden of disease 
resulting from intestinal helminths.  Another 1.5 million children require preventive 
chemotherapy for schistosomiasis, mostly in Brazil.  According to the WHO lymphatic 
filariasis remains endemic infour countries with 13 million people requiring preventive 
chemotherapy, led by Haiti, and then in order Brazil, Guyana, and the Dominican Republic.  
Approximately 560,000 people are at risk for onchocerciasis, with the largest number of 
people at risk living in Guatemala.  In both LAC and the United States two of the most 
important helminth infections are toxocariasis and cysticercosis.  Given recently ascribed 
links between these two helminthiases and epilepsy and other long-term cognitive and 
neurologic sequelae there is an urgent need for additional disease burden data.  Among 
other neglected parasitic infections, leishmaniasis remains widespread with up to 300,000 
cases of cutaneous leishmaniasis (led by Brazil and Colombia) and 6,000 cases of visceral 
leishmaniasis in Brazil.  Approximately 7.5 million people are currently living with Chagas 
disease.  GBD 2010 has also determined that intestinal protozoan infections such as 
cryptosporidiosis and ameobiasis exert a huge burden of disease and new measures may 
be required to control these diseases.  Beyond their health impact the helminth and other 
neglected parasitic infections described here have an important influence on promoting 
poverty in the region.   
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PLOS Neglected Tropical Diseases (PLOS NTDs) became the first open access 
journal for NTDs when it came on line and published its first papers in 2007.  The 
journal grew out of a movement that began in 2005 when the NTDs were first identified 
as a group of more than a dozen poverty-promoting chronic and disabling parasitic and 
related infections.  Papers published in PLOS Medicine that year demonstrated the 
power of open access in highlighting the public health and economic impact of NTDs 
as conditions of extreme poverty that could be targeted by low-cost mass drug 
administration initiatives.  Today, PLOS NTDs maintains its commitment to capacity 
building in low- and middle-income countries.  Almost one-half of the PLOS NTDs 
deputy or associate editors are based in institutions outside of North America and 
Europe.  Moreover, a high proportion of manuscripts are submitted by first or senior 
authors from the disease-endemic countries, especially from those in Latin America, 
Africa, and Asia.  Among the unique features of PLOS NTDs are its use of article-
specific metrics, special collections for current topics, and assistance for authors from 
the disease-endemic countries, which includes outreach programs of writing 
workshops.   Today, articles from PLOS NTDs cover all aspects of more than 50 NTDs, 
and include molecular pathogenesis, clinical disease, epidemiology, and key elements 
of the social science of NTDs.  Thus the journal is highly interdisciplinary and inclusive 
of almost all areas of study that touch on the NTDs.  PLOS NTDs also publishes widely 
on aspects related to public policy and advocacy so that its content has had an 
important impact on global health policymakers.  The journal aspires to be responsive 
to the broad NTD community and over the years has modified its remit and focus 
accordingly.    
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While international focus on global health and development has focused heavily on 
low-income countries in Sub-Saharan Africa, new information indicates that people who 
live in extreme poverty in group of 20 (G20) countries account for the majority of cases 
of many neglected tropical diseases (NTDs), including lesihmaniasis, Chagas disesae, 
dengue fever, lymphatic filariasis, hookworm infection.  The term “blue marble health” 
has been used to describe this changing paradigm of NTDs and possibly other global 
health conditions.  Blue marble health has important policy implications as it puts a 
greater responsibility on G20 countries to manage their own indigenous NTDs through 
preventive chemotherapy and other measures, while simultaneously pressuring G20 
governments to expand their commitment to NTD research and development (R&D) for 
new drugs, diagnostics, and vaccines.  In the Americas, the G20 countries of 
Argentina, Brazil, and Mexico, have an opportunity to expand their commitments to 
NTD R&D for an estimated 100 million people in the region living on less than $2 per 
day, while the USA needs to better recognize its own hidden burden of NTDs among its 
extreme poor including 1.65 million families living at the same extreme poverty level.  
Blue marble health is a component of a larger new NTD framework – V.2.0 – that 
identifies these conditions as major afflictions of girls and women living in poverty, as 
well as neglected causes of what are otherwise considered non-communicable 
diseases.  There is also a need to link programs of NTD control with those of Global 
Fund and PEPFAR initiatives to combat HIV/AIDS, TB, and malaria.  In parallel policies 
of international science and vaccine diplomacy between the G20 countries in the 
Americas and nations such as Bolivia, Cuba, Ecuador, Nicaragua, and Venezuela 
could simultaneously promote peace in the region and help to create a new generation 
of NTD interventions.   
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BACKGROUND: We observed that when a mouse subjected to infection with a lethal 
strain of plasmodium yoelii yoelii (Pyy) survive, it remain protected against reinfections 
for the same parasite, for life. However, if those immune animals were repeatedly 
challenged, some of them developed neoplasms.  
METHODS: CD1 mice were infected with Pyy lethal strain. Survivors were challenge to 
recognize mice with immune status. Immune mice were challenged at one month 
intervals. Mice developing neoplasms were autopsied and their tumors were processed 
for histopatological study to determine the type of emerging neoplasm.                                                                                       
RESULTS: several types of malignant and benign tumors emerged: carcinoma, 
hepatoma and lymphoma. Among lymphomas we found a histopathological lesion 
indistinguishable of human Burkitt’s lymphoma (BL). It called our attention because 
previous attempts, by others, to reproduce BL in thousands of mice had failed. So it 
was generally accepted that this lymphoma do not existed in the mice nor they were 
susceptible to develop it.                                                                                 
CONCLUSIONS: This findings demonstrate that a histopathological simile of BL can 
develop when immune mice are repeatedly infected with their own lethal plasmodia, as 
when humans infected with Plasmodium falciparum (Pf) develop BL after acquiring 
clinical protection against Pf, and are subjected to further mosquito infected bites, in 
holoendemic malaria regions in Africa, and that apart from BL, there may be expected 
that other malignancies be associated to malaria immune hosts affected by long term 
malaria reinfections. 
We acknowledge the financial support of the Universidad Nacional Autonoma de 
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BACKGROUND: Equine piroplasmosis (EP), caused by the tick-borne apicomplexan 
parasite Theileria equi, has reemerged in the United States (US) more than 20 years 
after it was eradicated. Occasional cases or small outbreaks have occurred, possibly 
as a result of a failure of import testing prior to introduction of the new cELISA test in 
2005. In 2009 identification of a clinical case of EP on a ranch in southeast Texas lead 
to discovery of many more sub-clinical cases. Investigation of this large outbreak 
suggested that it was the result of endemic tick-borne transmission.  
METHODS:  All horses on the ranch were tested by cELISA. EP positive animals were 
quarantined. Infected horses were enrolled in an experimental treatment program using 
imidocarb dipropionate. All hoses on the ranch were inspected for ticks, and vector 
competence studies were initiated. Epidemiological trace outs begun to examine the 
possibility that EP had spread beyond the index premises. 
RESULTS: Eighty one percent of horses on the ranch (292) were seropositive for T. 
equi and trace outs linked another ≈120 cases in 16 states to the outbreak. Another 
≈120 seropositive horses were identified that could not be epidemiologically linked to 
the outbreak. Positive horses were either, euthanized, quarantined, exported or 
entered into the treatment study. The most common tick species on horses was 
Amblyomma cajennense (79%), followed by A. maculatum (≈20%) and D. variabilis 
(≈16%). Transmission studies confirmed vector competence of A. cajennense and D. 
variabilis. Imidocarb treatment was effective in eliminating the parasite, although 
cleared animals remained seropositive for an extended period of time. 
CONCLUSIONS: Although a previously undetected reservoir of infected horses was 
identified, the majority of cases could be connected with the outbreak ranch. The US 
distribution of A. cajennense, the primary vector in this outbreak, is limited to southeast 
Texas and there has been no evidence for vector-borne transmission outside of that 
region. Response to the outbreak with serological testing followed by euthanasia, 
quarantine, or treatment, has contained the spread of the parasite and allowed the US 
to return to its former EP free status. 
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BACKGROUND: Parasitism is the most widespread way of life on the planet, considering that each free-
living species houses one or more parasite species. They influence the biodiversity, abundance and 
behaviour of organisms, but they are "invisible" components of communities so they have been poorly 
included in ecological and conservation studies. The Argentinean Patagonia extends from the 37°55'S to 
the south of the country and includes 20 basins, most draining to the Atlantic. Their aquatic 
environments are inhabited by numerous species of vertebrates, approximately 30 fish, 16 amphibians, 
53 birds and 4 mammals. Considering the contribution that the parasites made to the stability of 
ecosystems, the objective of this study was to evaluate the potential richness of parasite species in 
freshwater environments of Argentinean Continental Patagonia.  
METHODS:We performed a quantitative assessment using the total number of species of aquatic 
vertebrates, the number of host species studied and the number of parasitic metazoans reported. We 
examined by necropsy, at least 1 specimen of approximately 52% of the species of vertebrate present in 
Patagonia. Birds and amphibians, were the less examined hosts, 39% and 31%, respectively of the total. 
RESULTS: The 92% of the examined host species (25 species of fish, 5 of amphibians, 21 of birds and 3 
of mammals) was parasitized. A total of 137 species of metazoan parasites was registered (88 in fish, 3 
in amphibians, 43 in birds and 3 in mammals).  
CONCLUSIONS: Considering the mean value of parasite species per host and that approximately 42% 
of host species was no examined for parasites, the richness of parasites could at least double the 
present number. These results confirm that parasites make up the greatest fraction of biodiversity and 
considering its ubiquity and its regulatory role, they should therefore be included in the studies and the 
policies of conservation and management of ecosystems. 
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BACKGROUND: Parasites are the main cause of diseases in humans, where most of the world's 
population suffer from the risks and huge economic losses due to parasitic infection. Dysentery was 
identified as the killing disease by Hippocrates. In 1925, Brumpt proposed that two morphologically 
identical species of Entamoeba and he named the nonpathogenic species Entamoeba dispar.  
METHODS: The study aims to determine the prevalence of infections caused by E. histolytica and 
Entamoeba dispar, using microscopic and molecular assays. The study was carried out in Wad Madani, 
Sudan on 2009 individuals from May 2011 to October 2013, the first phase was cross-sectional study of 
271 stool samples of symptomatic individuals of both sexes to detect the prevalence of Entamoeba 
complex by microscopy and 50 samples were diagnosed using multiplex polymerase chain reaction 
(mPCR). The second phase was an epidemiological survey on 1738 samples as clinical and statistical 
data from the reference laboratory at Wad Madani teaching hospital (1120 cases) and  the laboratory of 
Arkaweet Health Center as a public health service center (618 cases). 
RESULTS: The results obtained by conventional methods of Entamoeba complex was 63 (23.2%) by 
Normal saline preparation, 33 (21.2%) by Iodine preparation, 79 (29.2%) by concentration technique and 
85 (31.4%) by Trichrome stain technique. mPCR detected 18 (36%) E.histolytica, 2 (4%) E.dispar and 2 
(4%) E.moshkovskii scoring 91.3% sensitivity over conventional methods. The epidemiological study 
data resulted 12.2% prevalence of E. histolytica in reference laboratory and  27.8% in common service 
laboratory. 
CONCLUSIONS: The study concluded that mPCR is more sensitive than conventional methods for 
differentiation pathogenic and non pathogenic Entamoeba in addition to the need to intensive training 
and development of diagnostic procedures. The study recommends further researches to fill in gaps in 
understanding and knowledge of species and prevalence rates to improve the diagnosis of amoebiasis.  
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BACKGROUND: G. duodenalis VSP910A protein was identified, using proteomic and 
zymogram analyses, as a molecule with proteolytic activity that is release during 
parasite interaction with IEC-6 monolayers. To analyze this new activity of a VSP we 
determined the effect of trophozoites, transfected with a stable expression vector 
encoding VSP9B10A, on the integrity of Caco-2/TC7 monolayers. 
METHODS: Giardia WB trophozoites were transfected with the VSP9B10A pAC vector. 
Transcripts of the VSP9B10A gene were analyzed by RT-PCR and protein expression 
by indirect immunofluorescence assays. Transfected trophozoites were co-incubated 
with confluent Caco-2/TC7 monolayers for 24 hrs. Damage to Caco-2/TC7 monolayers 
was determined by phase contrast optical microscopy and by evaluating the integrity of 
tight-junctional elements using indirect immunofluorescence, confocal microscopy and 
Western blot.  
RESULTS: RT-qPCR showed that VSP9B10A transcript expression increased during 
interaction of trophozoites with Caco-2/TC7 monolayers. Consistently an increase of 
VSP9B10A protein signal on trophozoite surface was observed by 
immunofluorescence. In Caco-2/TC7, transfected trophozoites induced damage to 
monolayers, in these a re-localization of F-actin was observed passing from segments 
of the circumferential actin cables that reside along the zone of cell–cell contacts to 
semi-circles of cortical actin that align to form a seemingly single circumferential cable 
around the perimeter of the two cells.  Further, Claudin-1, Occludin and ZO-1 proteins 
re-localized from the cell membrane to cytoplasm.  Western blot analysis showed a 
reduction in ZO-1 and changes in the pattern of Occludin and Claudin-1. 
CONCLUSIONS: The expression of the VSP9B10A protein in Giardia trophozoites is 
induced by contact with intestinal epithelial cells and when release it caused the loss of 
integrity in Caco2-TC7 monolayers that was evident by actin depolymerization and 
changes in the distribution of ZO-1, Occludin and Claudin-1 proteins. This parasite 
protein may play a role in the pathogenesis of giardiasis.  
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Mosquito midgut epithelial nitration in response to Plasmodium invasion promotes 
activation of the complement-like system.  This is a powerful defense response, 
mediated by thioester-containing protein 1 (TEP1), that greatly limits Plasmodium 
infection.  However, some Plasmodium falciparum strains are able to evade these 
mosquito immune responses and are transmitted very effectively. Pfs47 is a 
polymorphic gene that is a key mediator of P. falciparum immune evasion by disrupting 
the midgut epithelial response to parasite invasion.  Our current understanding of how 
Pfs47 allows the parasite to avoid activation of the mosquito immune system and the 
implications of this evasion strategy for global human malaria transmission will be 
discussed.   
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BACKGROUND: The prevalence of Trypanosoma cruzi has not been fully documented, and there are 
few reports of this issue in Nuevo Leon. The aim of this study was to update the seroprevalence rate of 
T. cruzi infection, including an epidemiological analysis of the risk factors associated with this infection 
and an electrocardiographic (ECG) evaluation of those infected. 
METHODS: Sera from 2,688 individuals from 10 municipalities in Nuevo Leon, Mexico, were evaluated 
using ELISA and HAI. An ECG case–control study was performed in subjects seropositive and the 
results were matched by sex and age to seronegative residents. A univariate analysis with χ2 and 
Fisher’s exact tests was used to determine the association between seropositivity and age (years), sex, 
and ECG changes. A multivariate analysis was then performed to calculate the odd ratios between 
seropositivity and risk factors.  
RESULTS: The seropositive rate was 1.93% (52/2,688). In the ECG study, 22.85% (8/35) of the infected 
individuals exhibited ECG abnormalities. Triatoma gerstaeckeri was the only vector reported. The main 
risk factors were ceiling construction material (P ≤ 0.0024), domestic animals (P ≤ 0.0001), and living in 
rural municipalities (P ≤ 0.0025).  
CONCLUSIONS: These findings demonstrate a 10-fold higher prevalence of Chagas disease than 
previously reported (0.2%), which implies a serious public health threat in northeastern Mexico. The 
epidemiological profile established in this study differs from that found in the rest of Mexico, where 
human populations live in close proximity to domiciliary triatomines. 
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BACKGROUND: Species of Conocephalus are commonly known as lesser meadow 
katydids and have worldwide distribution. In Mexico, some Conocephalus species are 
considered potential pests due to their abundance, however their protozoan parasites are 
unknown. For this reason, we have studied some gregarines by calculating its prevalence 
and present some cellular attributes in order to contribute to the knowledge of this 
parasite-host system. 
METHODS: We collected the katydids with sweep nets in the induced pasture for 
livestock in the locality of Tlanchinol, Hidalgo, Mexico. Live specimens were dissected to 
obtain the gut (fore, mid, hind) and the feces were also collected. All gregarinids were 
processed with stain techniques for identification and we conducted their 
microphotographic record. 
RESULTS: We obtained about 41% of prevalence (n=43) of both trophozoite and gamont 
phases mainly in the midgut. We also observed that some other phases i.e. syzygy 
(midgut), immature gametocyst (mid and hindgut), and mature gametocyst and oocysts 
were found only in feces. 
CONCLUSIONS: The early branching Apicomplexa (gregarines) are common parasites of 
several orthoptera taxa, but their knowledge is still incomplete, and moreover, its cellular 
characterization and prevalence data in Mexico are very scarce. We obtained some 
results from Hirmocystidae species from a common katydid Conocephalus sp. which 
represents the first host-parasite record for the species and for the suborder Ensifera in 
Mexico. 
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BACKGROUND: Chagas disease is caused by the protozoan parasite Trypanosoma cruzi, and this 
disease continues to represent a major health issue in Latin America. Nifurtimox and benznidazole have 
been used for over 40 years to treat Chagas disease; however, these drugs are effective during the 
acute phase of infection, and both pharmaceuticals induce significant side effects after long periods of 
medication usage. The aim of this study was to screen the trypanocidal activity of plants used in 
traditional Mexican medicine for the treatment of various diseases related to parasitic infections.  
METHODS: Cultured Trypanosoma cruzi epimastigotes were incubated for 96 h with different 
concentrations of methanolic extracts obtained from Artemisia mexicana, Castela texana, Cymbopogon 
citratus, Eryngium heterophyllum, Haematoxylum brasiletto, Lippia graveolens, Marrubium vulgare, 
Persea americana, Ruta chalepensis and Schinus molle. The inhibitory concentration (IC50) was 
determined for each extract via a colorimetric method.  
RESULTS: Among the evaluated species, the methanolic extracts of E. heterophyllum, H. brasiletto, M. 
vulgare and S. molle exhibited the highest trypanocidal activity, showing percentages of growth inhibition 
between 88 and 100% at a concentration of 150 µg/ml.  
CONCLUSIONS: The results obtained in this study indicate that the most promising extracts may result 
in potential sources of lead compounds for the development of more effective drugs for the treatment of 
Chagas disease. The bioguided fractionation of E. heterophyllum, H. brasiletto, M. vulgare and S. molle 
active extracts is ongoing, and further studies of the isolated pure compounds in vivo with amastigotes 
and trypomastigotes stages of T. cruzi will be performed. 
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BACKGROUND: Plasmodium parasites intimately interact with its host red blood cell 
during the clinical bloodstream stage of malaria.  Invasive merozoite forms of the 
parasite recognize multiple receptors on the surface of the red blood cell, after which 
they actively penetrate the host cell within which they will grow and proliferate. We are 
testing the hypothesis that variation in the sequence and/or expression of red blood cell 
determinants can profoundly affect the ability of the parasite to invade red blood cells. 
METHODS: Our laboratory has developed methodology for the in vitro genetic analysis 
of human genes in synchronous mutant red blood cells. We have shown that lentiviral 
delivery of transgenes or shRNA into hematopoietic stem cells allows functional 
analysis of specific red blood cell genes following expansion and differentiation of 
transduced cells into enucleated erythrocytes. We are using both reverse and forward 
genetic approaches to identify critical determinants of red blood cell infection. 
RESULTS: We have demonstrated the importance of sialic acid variation, naturally 
found between the higher apes, as a major determinant for invasion by Plasmodium 
spp, by using the in vitro culture system for transgenic expression of the red blood cell 
gene CMAH. Further, we demonstrate the roles of specific bloodgroup proteins in P. 
falciparum strain-specific and strain-independent invasion, by shRNA knockdown of 
individual red blood cell receptors. In addition, we have identified two new determinants 
of invasion in a forward genetic analysis of bloodgroup proteins required for P. 
falciparum invasion.  
CONCLUSIONS: Natural red blood cell variation, between species and within human 
populations, is a key determinant of Plasmodium invasion. We anticipate that in vitro 
red blood cell genetic approaches will result in the identification of critical red blood cell 
determinants, facilitating the development of host-targeted therapies.  



Advances on the development of a human hookworm vaccine 

Maria Elena Bottazzi1 

 
1National School of Tropical Medicine and Sabin Vaccine Institute and Texas 
Children’s Hospital Center for Vaccine Development (Sabin PDP), Baylor College of 
Medicine, Houston, Texas, USA 

The Sabin Vaccine Institute Product Development Partnership (PDP) was founded to 
develop and test recombinant protein vaccines targeting neglected tropical diseases, a 
group of chronic, debilitating, and poverty-promoting infections (i.e. hookworm and 
schistosomiasis). For the Human Hookworm Vaccine Initiative, two major hookworm vaccine 
candidates have transitioned into the vaccine development critical path. The ultimate goal is 
to develop and test a bivalent hookworm vaccine where the two lead candidate antigens 
target to block hookworm anemia. These include the Necator americanus (Na)-GST-1 a 
glutathione S-transferase involved in hookworm heme detoxification and the Na-APR-1, an 
aspartic protease used by adult hookworms to degrade host hemoglobin after blood 
ingestion.  Advances in the development of these two hookworm vaccine candidates will be 
presented including the pre-clinical criteria used for the rigorous selection of these 
candidates, the assessment of the immune-epidemiological profiles and the study of 
function/structure of each of the proteins. Data will also be presented of the early stage 
process development, analytical and biochemical characterization, technology transfer, 
cGMP manufacture and ongoing clinical development plans.  
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The Sabin Vaccine Institute Product Development Partnership (PDP) was founded to 
develop and test recombinant protein vaccines targeting neglected tropical diseases, a 
group of chronic, debilitating, and poverty-promoting infections (i.e. hookworm and 
schistosomiasis). The Schistosomiasis Vaccine Program comprises on the development of 
the lead candidate antigen, Schistosoma mansoni (Sm)-TSP-2 surface tetraspanin, a 
molecule that interferes with the critical functions of the schistosome tegument. Advances in 
the development of these two hookworm vaccine candidates will be presented including the 
pre-clinical criteria used for the rigorous selection of these candidates, the assessment of 
the immune-epidemiological profiles and the study of function/structure of each of the 
proteins. Data will also be presented of the early stage process development, analytical and 
biochemical characterization, technology transfer, cGMP manufacture and ongoing clinical 
development plans.  The long-term strategy is to develop downstream studies to evaluate 
the feasibility of a multivalent helminth vaccine possibly comprised of hookworm and 
schistosoma antigens. The global access plan would therefore rely on technology transfer of 
product manufacturing processes to innovative developing countries where these parasites 
are endemic, as well as integration into school-based deworming programs. 
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BACKGROUND: Naegleria fowleri is a free-living amoeba that produces 
PAM. In vivo models have demonstrated that once in the nasal cavity, 
amoebas penetrate the olfactory epithelium, cross the cribiform plate and 
eventually reach the olfactory bulbs.  
METHODS: Brains were obtained from mice at different post-instillation 
times. Samples were fixed, processed for paraffin embedding and sections 
were stained with H&E. To analyze the inflammatory response we used 
C57BL/6J and CD38-/- knockout mice. PCR and immunohistochemistry 
assays for TNF-α, IL-1β and IL-6 were performed. ROS was evaluated 
using 2´,7´dichlorofluorescein diacetate. Nitrite oxide (NO) was measured 
by using a nitrite/nitrate enzyme colorimetric kit. Antimicrobial peptides 
were determined by epi-fluorescence and dot-blot using NCI-H292 cells. 
For autophagy, atg8 gene expression was analyzed by qPCR. 
RESULTS: N. fowleri induced an intense inflammatory reaction 
characterized by abundant neutrophils and macrophages, associated with 
lytic necrosis. Induction of PAM in CD38-/- knockout mice showed a lighter 
inflammatory response than in the wild type and the survival curve of 
knockout mice was higher than in parental strain. The expression and 
production of the cytokines were observed from the third day post-infection 
and this increment reached a maximum peak at the seventh day. ROS 
levels showed a statistically significant increase from the fifth day of 
infection. Levels of NO metabolites increased showing a maximum peak at 
the seventh day post-infection. Induction of α5 and β2-defensins increased 
in a time- dependent manner. atg8 gene was found in the genus Naegleria. 
CONCLUSIONS: Our results suggest that N. fowleri induces the production 
of pro-inflammatory cytokines, which participate in the recruitment of 
inflammatory cells in the brain. The high levels of ROS and NO also 
increase the damage of CNS. The production of defensins is not sufficient 
to avoid the infection. Autophagy could be involved in the survival of the 
amoebas.  
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BACKGROUND: Paromomycin (PAR) is an aminoglycoside antibiotic that has been 
used in the treatment of pregnant women with giardiasis and in patients non-
responsive to other anti-Giardia agents. Up to date, the mode of action of PAR in G. 
duodenalis has not been fully characterized. Furthermore, inappropriate use of this 
drug may cause the generation of resistance. In other organisms the mechanism of 
resistance to PAR includes mutations in C-1409 and G-1491 base pair nucleotides 
localized in the 3´ terminal of the small ribosome subunit RNA (18ssRNA). In this study, 
we obtained and characterized G. duodenalis trophozoites resistant to PAR. 
METHODS: G. duodenalis trophozoites were grown using different concentrations of 
PAR and dose-response curves were obtained using several methods to determine cell 
viability. Induction of resistance to PAR in trophozoites was achieved by in vitro 
subculture of the parasite under increasing concentrations of the drug. The 3´ terminal 
sequences of the 18ssRNA of wild-type and PAR-resistant trophozoites were obtained. 
RESULTS: Cytotoxic concentrations of PAR induced inhibition of cell growth, decrease 
of protein synthesis and changes in trophozoite morphology. When trophozoites were 
treated with increasing concentrations of the drug, resistant cultures that grew at a 
concentration of 1.7 mM of PAR were obtained. The determination of the 3´ terminal 
sequences of 18ssRNA from wild-type and PAR-resistant did not show differences in 
the C-1409 and G-1491 base pair which are targets for PAR in this region of the 
18ssRNA. 
CONCLUSIONS: The mode of action of PAR in Giardia includes inhibition of protein 
synthesis, thereby of cell growth as well as morphological changes in trophozoites. The 
mechanism of resistance to PAR does not seem to involve mutations in the 3´ terminal 
sequence of 18ssRNA. Therefore other mechanisms related to PAR uptake or its 
intracellular processing may take place in PAR-resistant Giardia.  
!



Standardization of a method to detect waterborne protozoa (Giarda sp and 
Cryptosporidium) and field application in three water treatment plants in 
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BACKGROUND: Cryptosporidium and Giardia are the most frequent waterborne 
protozoa. Methods to monitoring their presence in water samples are expensive and 
laborious. We aimed to evaluate the chlorophorm / ether concentration method to 
detect Giardia sp, Blastocystis sp and Cryptosporidium sp. in water. Then, we applied 
this method in field analysis of samples obtained before, during and after treatment for 
potable water.  
METHODS: We applied the chlorofom /ether concentration method with samples 
spiked with different amounts of each protozoa (10, 100, 1.000, 2.000 cysts or oocysts) 
in a volume of 10 liters of water. Immunofluorescence assay for detection of Giardia 
and Cryptosporidium was applied to all samples. Blue trypan coloration was used to 
determine viability of parasite cystic forms. In three water plant treatment, a total of 321 
samples were analyzed. 
RESULTS: The limit of detection of the formol/ether concentration method in water 
samples was of 10 cysts or oocyst forms and with a recoverage percent of 92%. In 63 
samples taken before water plant treatment, 39% were positive for Giardia DNA, 24% 
for Cryptosporidium DNA and 33% for Blastocystis. In 81 samples taken in the three 
plant treatment, 17% were positive for Giardia DNA, 7% for Cryptosporidium DNA and 
75% for Blastocystis DNA. In 177 samples taken in distribution network, 19% were 
positive for Giardia DNA, 7% for Cryptosporidium DNA and 72% of Blastocystis DNA. 
Some DNA positive results were confirmed by sequencing.  
CONCLUSIONS: This method was simple to perform and had a detection limit similar 
to other methods previously used. The frequency of Giardia and Cryptosporidium DNA 
was reduced during water treatment; instead Blastocystis DNA presence was 
increased. The monitoring of protozoa DNA will give new information about which 
methods of water treatment can affect the presence of protozoa DNA in water for 
human consumption.   



Recent data on ticks isolated from animals (horses, cattle and dogs from Nuevo 
Casas Grandes Chihuahua Mexico) 
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BACKGROUND. The ticks are one of the most important groups of mites in pets, as it 
is widely known that they are carrier of different protozoa and bacteria that cause 
various diseases such as Lyme Ehrlichiosis Babesiosis among many others. In Mexico 
sampling on animals should be performed periodically to detect genus and species of 
the ticks to prevent presence and transmission of diseases.  
METHODS. Ticks of various domestic animals such as horses, cattle and dogs were 
collected in different dates of March, April, May and October 2013 in the region of 
Nuevo Casas Grandes Chihuahua, Mexico 
Ticks were collected directly from the body of animals and in some cases of the ear 
canal, not all of them were collected only ones that could. Ticks were placed in 
"Vacutainer" tubes by adding 70% alcohol. The material was sent to the Laboratory of 
Entomology, Department of Parasitology, Faculty of Veterinary Medicine, for taxonomic 
identification, determining the developmental phase and counting the ticks isolated 
from each animal. 
RESULTS 47 samples were obtained: 22 from Equine, six from Bovine and 19 from 
dogs. Ticks were identified: Otobius megnini on equine and bovine and Rhipicephalus 
sanguineus on dog, regarding the development phase it could be seen that in the case 
of Otobius megnini there were detected larvae and nymphs and in the case of 
Rhipicephalus sanguineus nymphs, and adult male and female. 
CONCLUSIONS: This is the first sampling of ticks in horses, cattle and dogs that were 
conducted in the area, obtaining data of: Otobius megnini and Rhipicephalus 
sanguineus 



Pilot study of prevalence of domestic dog ticks in urban Altamirano City and 
Coyuca de Catalan, Guerrero, México 
 
Racanco-Delgado, J. Jesus1; Quintero-Martínez, María Teresa2 
 
1Unit Academic Veterinary Medicine . Autonomous University of Guerrero. C. P. 40660 
Ciudad Altamirano , Guerrero. 2 Section of Artropodología . Department of 
Parasitology. Faculty of Veterinary Medicine . National Autonomous University of 
Mexico. C. P. 04510 Mexico, D. F. 
 
INTRODUCTION: Ticks are of great importance both in human and veterinary 
medicine , being pathogenic to their hosts either by direct action ( hematophagous , 
paralysis ) and by inoculation of pathogenic organisms. 
METHODS: The study animals included a total of 100 domestic dogs. The selection 
criteria were higher than a month old dogs, regardless of sex, size and race. The dogs 
were randomly selected. It was considered as positive the dog to present at least one 
tick. Taxonomic identification was performed under stereoscopic observation. The 
associated risk factors in the study were: sex, age, height, body region infested and 
infestion grade. 
RESULTS: It was found that 83.0% (83 /100) of the sampled dogs were positively 
infested by at least one tick . 100 % of ticks collected from domestic dogs in the study 
were identified by their morphology and Rhipicephalus sanguineus, At different stages. 
The most infested body regions were: back , ears and extremities ( interdigital spaces 
). Regarding risk factors, none of the analyzed showed statistically significant 
association with the prevalence of tick infestation in dogs included in this study (p > 
0.05 ) . 
CONCLUSIONS: The high prevalence of ticks on domestic dogs Altamirano city and 
urban area of the municipality of Coyuca de Catalán indicates the need to comply with 
a preventive program to reduce the risk of transmission of zoonotic diseases. 
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BACKGROUND: Giardia duodenalis is the most common parasite in children, causing 
intestinal infections ranging from asymptomatic to diarrheic disease. Techniques for 
Giardia diagnosis based on microscopy are usually applied in laboratory routine, but 
display low sensitivity when compared to coproantigen detection, requiring a more 
detailed analysis of the cost-effectiveness of their use in clinical practice. This study 
aimed to evaluate Giardia diagnostic techniques in fecal samples of different groups of 
children. 
METHODS: Feces from 796 symptomatic and asymptomatic children were subjected 
to the following diagnostic techniques: direct examination; Faust; sedimentation by 
centrifugation and ELISA for Giardia coproantigen detection. Giardia positive samples 
selected by either microscopy or ELISA were further tested by PCR of β-giardina and 
Gdh targeting genes. 
RESULTS: Considering the positivity for Giardia in at least one method, the ELISA was 
more sensitive than microscopy (97% versus 55%). Diarrheic positive samples were 
identified only by ELISA. In order to elucidate discrepancies among diagnostic 
methods, 71 positive samples for Giardia from day-care children were tested by PCR. 
From these, 51 (77.4 %) had the DNAs amplified. The concordance of positivity 
between microscopy and ELISA occurred in 48 samples, with 43 confirmed by PCR. 
Eleven out of the 20 Giardia samples (55%), identified only by ELISA, amplified the 
parasite’s DNA. 
CONCLUSIONS: This study confirms the higher sensitivity of ELISA over microscopy 
for Giardia diagnosis and emphasizes the need of methods based on coproantigen 
detection to identify the parasite in diarrheic fecal samples. 
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BACKGROUND: Giardia duodenalis is one of the most common parasites in children 
from day care centers. Besides the regular diagnosis, the molecular characterization of 
parasite contributes to a better understanding of the taxonomy, epidemiology and 
zoonotic potential transmission associated to specific genotypes (A - H). 
METHODS: Fecal samples were collected from 493 asymptomatic subjects from child 
care centers. Giardia diagnosis was performed by the methods of zinc sulfate flotation 
(Faust) and coproantigen detection (ELISA). The positive fecal samples for Giardia 
duodenalis were further subjected to genotyping by Polimerase Chain Reaction, 
followed by the analysis of Restriction Fragment Length Polymorphism (PCR-RFLP) of 
the targeting genes β-giardina and Gdh. 
RESULTS: Combining all diagnostic methods, Giardia duodenalis was identified in 134 
(27.2%) children. From these, 71 fecal samples were randomly selected to characterize 
the isolates, with a successfully DNA amplification of 51 (77.4 %) samples. The AII, 
BIII, BIV and E molecular genotypes were identified, with a predominance of the 
subtype AII.  
CONCLUSIONS: Giardia has a very high prevalence in children from day care centers 
of Salvador, Brazil. The high proportion of the genotype AII suggests that the main 
route of transmission is anthroponotic, either by ingestion of contaminated food or 
water with human feces, or through person to person contact, since this subtype has 
been found only in humans. 
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BACKGROUND: Cryptosporidium infection is an important cause of diarrhea in 
children and may lead to persistent disease or life-threatening cases. Prevalence of 
cryptosporidiosis may vary according to the sanitation conditions of the population 
studied. 
METHODS: The objective of this study was to analyze retrospectively the annual 
frequency of Cryptosporidium in stool samples from children with diarrhea admitted at 
the Pediatric Center of the Federal University of Bahia (UFBA). Fecal samples from 
839 children were analyzed in two distinct periods, with 600 stool between 1998 and 
2003 and 239 between 2009-2013. Samples were concentrated by formol ethyl acetate 
and stained by modified Ziehl-Neelsen. 
RESULTS: Assessment of variations of the occurrence of Cryptosporidium in children 
showed a significant reduction between the first (10.2%) and the second period (2.2%). 
Frequencies were quite variable over the years, ranging from a very high frequency in 
1998 (29%), to rates below 5% or even the absence of cases in 2003 and 2013. In 
relation to seasonality, the Cryptosporidium cases were diagnosed mainly during the 
warm months. 
CONCLUSIONS: The reduction in the overall prevalence of parasites and particularly 
Cryptosporidium in children is probably associated with the impact of a city-wide 
sanitation program, called Bahia Azul, initiated in 1997. The currently etiology of 
diarrheic disease in hospitalized children in Salvador may be more related to 
enteropathogenic virus and bacteria, or other pathologies of the gastrointestinal 
system. 
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BACKGROUND: Toxoplasma gondii have evolved a wide array of mechanisms to 
invade and manipulate host cells for their intracellular survival. The parasite 
manipulates particularly certain transcription factors such as NF-kB, HIF1, EGR2 and 
STATs, which allow it to regulate the expression of anti-apoptotic genes, 
proinflammatory cytokines, and genes important for parasite growth. Among this gene, 
uhrf1 (Ubiquitin-like containing PHD and RING finger domains, 1) was identified as a 
novel transcription factor, whose expression is modulated during infection. The UHRF1 
response to T. gondii infection is a determining factor regulating parasite proliferation, 
host-infected cell cycle regulation and modulation of the host cell genome. However, 
the mechanism whereby T. gondii induces uhrf1 expression is still unclear. NF-KB is 
another transcription factor whose activity is modulated during infection. In T. gondii 
infected cells, there is a binding of NF-κB to the uhrf1 promoter; therefore, it is possible 
that T. gondii induces uhrf1 expression through NF-kB. Moreover, several studies 
showed differences in the activation kinetics of NF-κB depending on the parasite strain. 
The aim of this work was to study the uhrf1 expression via NF-kB activation by 
Toxoplasma gondii. 
METHODS: We infect Müller cells with four strains of diverse virulence. We have a 
type I virulent RH strain, a type II PRU strain, a strain LEF (atypical, France) and a 
strain RUB (atypical, Guyana) in our laboratory. Percentage of invasion was 
determined by flow cytometry and uhrf1 promoter activity by luciferase assay with and 
without translocation of NF-kB to the nucleus. Peptide SN50 was used to block 
translocation of NF-kB   
RESULTS: RH strain infected more cells than other strains. Its percent of invasion was 
of 43% after 1 h of infection and of 89% after 36 h. In contrast, LEF strain reached 63% 
at 36 h. PRU and RUB strains had the lowest percentages of invasion, obtaining its 
peak after 24 h (38.5%) and 36 h (32%) respectively. Moreover, atypical Toxoplasma 
strains RUB and LEF activate uhrf1 much more effectively than RH and PRU strains. 
Finally, the uhrf1 promoter activity in the absence of NF-kB activation was reduced by 
6.7 fold. 
CONCLUSIONS: There is an activation of uhrf1 gene in Müller cells infected with 
different T. gondii strains (RH, PRU, LEF and RUB) and T. gondii is able to modulate 
uhrf1 expression via NF-kB activation in Muller cells. 
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BACKGROUND: Amoebiasis, an infection caused by Entamoeba histolytica, a cosmopolitan protozoan 
that represents a health risk in countries with problems of sanitation, accounting as the second highest 
cause of death among parasitic diseases. The differential diagnosis is usually made by microscopic 
examination, which does not discriminate between E. histolytica and E. dispar species. The 
immunological methods are an essential tools to do differentiation of these species. The aim of this study 
was to verify the frequency of E. histolytica and circulating anti-E. histolytica antibodies in patients 
infected with E. histolytica/ E.dispar complex.  
METHODS: There were evaluated 56 samples of E.histolytica/ E.dispar infected patients diagnosticated 
by parasitological methods (Ritchie and spontaneous sedimentation methods). The E.histolytica 
coproantigens and IgG anti- E. histolytica  were detected by ELISA.  
RESULTS: The E.histolytica coproantigen was negative in all samples evaluated. However, three 
patients were positive for IgG anti-E. histolytica. 
CONCLUSIONS: Specific IgG antibody has been detected in most cases of symptomatic infected 
patients, Therefore, in seropositives patients without out symptoms a follow up for the detection of 
parasites and the titers of these antibodies should be done. In some cases, the Polymerase Chain 
Reaction must be performed to confirm the infection.  
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Infection of man with Schistosoma species of trematode parasite causes marked 
chronic morbidity. Individuals that become infected with Schistosoma mansoni may 
develop a spectrum of pathology ranging from mild cercarial dermatitis to severe tissue 
inflammation, in particular within the liver and intestines, which can lead to life 
threatening hepatosplenomegaly. It is well established that the etiopathology during 
schistosomiasis is primarily due to an excessive or unregulated inflammatory response 
to the parasite, in particular to eggs that become trapped in various tissue.The eggs 
forms the foci of a classical type 2 granulomatous inflammation, characterized by an 
eosinophil-rich, CD4+ T helper (Th) 2 cell dominated infiltrate with additional infiltration 
of alternatively activated macrophages (M2). Indeed the sequela of the type 2 perioval 
granuloma is marked fibroblast infiltration and development of fibrosis. Paradoxically, 
while the granuloma is the cause of pathology it also can afford some protection, 
whereby the granuloma minimizes collateral tissue damage in the liver and intestines. 
Furthermore, the parasite is exquisitely reliant on the host to mount a granulomatous 
reaction to the eggs as this inflammatory response facilitates the successful excretion 
of the eggs from the host. In this presentation the relative roles of innate and adaptive 
immunity in S. mansoni granuloma formation and immunopathology will be presented. 
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BACKGROUND: The Opisthorchioidea comprises a group of fish-borne trematodes of 
veterinary and medical importance that represent a public health problem throughout 
the world. Although these helminths affect the health of millions of people, only about 
100 life-cycles have been elucidated. In Rio de Janeiro, the life-cycle of five of these 
species belonging to the families Heterophyidae and Cryptogonimidae have been 
described. These are maintained experimentally in the laboratory for use as models for 
ultrastructural, molecular and behavioral studies.  
METHODS: Poeciliid and mugilid fishes collected from the Rodrigo de Freitas Lagoon, 
Rio de Janeiro (22º57’2”S, 43º11’9”W) were examined for metacercariae. Experimental 
infections were performed using the laboratory-reared fish Poecilia vivipara, the snail 
Heleobia australis and the hamster Mesocricetus auratus. For confocal laser scanning 
microscopical analysis, specimens were treated with phalloidin conjugated with 
fluorescein isothiocyanate (FITC). For scanning electron microscopy, specimens were 
fixed in 2.5% glutaraldehyde in a 0.1M Na-cacodylate buffer and post-fixed in 1% 
osmium tetroxide. They were dehydrated in an acetone series, critical point dried, 
mounted on stubs and sputter-coated with gold. For behavioural experiments, the 
locomotory activity of the intermediate hosts, both infected and uninfected, was 
evaluated using an image analysis system (Videomex V®) and analyzed using the 
software Travelled Distance of Multiple Objects (TDMO) 
RESULTS: The ultrastructure of the intra-molluscan stages and adults of Ascocotyle 
(Phagicola) longa, A. (P.) pindoramensis, A. (P.) angeloi, Pygidiopsis macrostomum, 
Centrocestus formosanus and Acanthocollaritrema umbilicatum are compared, and the 
effect of the parasites on the behaviour of their hosts is discussed.  
CONCLUSIONS: Our results suggest that light, confocal and scanning electron 
microscopy studies are still necessary to elucidate the morphology of all life-history 
stages of opisthorchioids, and especially heterophyids. Taxonomic studies 
incorporating both the description of life-cycles and the behavioral changes of the host 
induced by the parasite give the best overview of host/parasite interactions. 



Understanding disease due to calcified Taenia solium granulomas 
 
Theodore Nash, M.D.  
 
BACKGROUND: Degenerating parenchymal brain cysts of Taenia solium incite a 
granulomatous inflammatory response that resolve over time and commonly calcify. 
Although previously felt to be “inactive” clinically, recent observations indicate that 
some calcifications are associated with seizures because the semiology localizes the 
origin of seizure to the calcification and/or MRI imaging reveals the intermittent 
appearance of perilesional edema around implicated calcifications.  
METHODS: A description of the phenomenon, natural history, importance and likely 
pathophysiology will be reviewed. 
RESULTS: Calcifications occur in 10-20% of endemic population. Although relatively 
few with calcifications suffer from seizures, the prevalence of those with calcifications 
is high and the overall number of patients with seizures associated with calcifications 
appears to be large. Perilesional edema is found in 50% of those with only 
calcifications, recurring seizures, and a positive cysticercosis serology.  Although the 
pathophysiology is unproven, the presence of enhancement around some calcified 
cysts, the finding of increased uptake of inflammatory markers around calcifications 
with perilesional edema or a history of perilesional edema, inflammatory 
histopathology of removed calcified cysts undergoing perilesional edema episodes, 
the apparent induction of episodes following abrupt steroid withdrawal and the overall 
similarity of episodes of edema in degenerating cysts points to an immune mediated 
inflammatory process.  
CONCLUSIONS: Seizures occurring as a result of intermittent immunologically 
mediated inflammatory reactions to calcified cysts could possibility be prevented and 
treated using  immunological/inflamamtory suppressive agents in addition to 
traditional anti-seizure medications. 
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transmission history, and the reproductive biology of Trichinella spp. 
 
Rosenthal, Benjamin M. 1; Thompson, Peter1; and Liu, Mingyuan2 

 
1Agricultural Research Service, US Department of Agriculture, Beltsville, Maryland, 
USA; 2Jilin University, Changchun, P.R. of China. 
 
BACKGROUND: Progress in studying the biology of Trichinella spp. was greatly 
advanced with the publication and analysis of the draft genome sequence of T. spiralis.  
Those data provide a basis for constructing testable hypothesis concerning parasite 
physiology, immunology, and genetics.  They also provide tools helpful for determining 
how diversity is apportioned among isolates of T. spiralis and what heritable differences 
distinguish one species of Trichinella from another.  Comparing the extent and pattern 
of variation has identified evidence for only limited variation in T. sprialis in Europe and 
the Americas, consistent with the notion that this lineage experienced a marked range 
expansion only recently in its evolutionary history.  Patterns of variation among larval 
cohorts have identified high levels of inbreeding, especially outside of China.  Recent 
technological advances allow us to deploy comparative genomics to further 
characterize variation within and among parasite genomes.   
METOHDS: Assuming that such genomes are generally similarly, we used scaffold 
assemblies to predict gap closures, and tested such hypothesis using PCR and 
sequencing across junction gaps.     
RESULTS:  Sequencing portions of the T. murrelli genome improved the assembly of 
T. spiralis genome, and the converse was also true. Data from either genome often 
successfully guided the assembly of ambiguously arranged contigs in the other. 
CONCLUSIONS:  Comparing draft genomes to each other provides aids in the 
assembly of each, providing a powerful tool to advance the an important source of nd 
we suggest future paths for employing comparative genomics as a means to improve 
differential diagnosis of infections. 

 

!



New Mechanisms Of Pathophysiology: Modulation Of Microbiota By Giardia 
 
Andre G. Buret, Marie Halliez, Jennifer Beatty 
 
University of Calgary, Biological sciences, Inflammation Research Network, Host-
Parasite Interactions. 
 
BACKGROUND: The pathophysiological mechanisms responsible for acute and 
chronic disease upon infection with Giardia duodenalis remain incompletely understood. 
Much of our understanding of the interaction between enteric pathogens and the host-
protective resident microbiota has come from studies focusing on populations collected 
from fecal samples, and therefore not entirely representative of the adherent mucosal 
microbiota biofilms.  
METHODS: In an attempt to determine whether modulation of the resident intestinal 
microbiota secondary to acute exposure to Giardia, our studies investigate the effects 
of G. duodenalis on multispecies microbiota biofilms cultured from healthy human 
intestinal mucosal biopsies. Microbiota were characterized with new generation 
sequencing (miSeq) and TRFLP, confocal and scanning electron microscopy, and 
biochemical analysis for exopolysaccharide. Biofilm and planktonic bacteria were 
counted using the Calgary Biofilm Device TM. Microbiota or human intestinal biopsies 
exposed to Giardia-treated microbiota were analyzed for inflammatory responses 
(LUMINEX, ELISA, histology). Neonatal rats were assessed for intestinal 
hypersensitivity (on days 30 and 50 post-infection) to luminal balloon distension by 
measuring changes in blood pressure. RESULTS: The findings demonstrate for the 
first time how acute infection with Giardia leads to post-infectious intestinal 
hypersensitivity, once the infection has been cleared, in a model of neonatal rats, in the 
small as well as in the large intestine, consistent with the development of post-
infectious Irritable Bowel Syndrome (IBS) following giardiasis. Together, the research 
presented here sheds new light on how Giardia directly modifies the human intestinal 
microbiota biofilm structure and composition. Following exposure to Giardia, planktonic 
bacteria are released in greater numbers from the microbiota biofilms, which are 
thinner and contain less exopolysaccharide, and bacteria belonging to the class 
Clostridiales become over-represented. Giardia cathepsin B proteases are implicated 
in the Giardia-induced alterations of the mucosal microbiota. In germ-free mice, post-
giardiasis dysbiotic microbiota on their own (i.e. normal microbiota after exposure to 
Giardia) significantly increase the numbers and size of lymphocyte aggregates in the 
intestinal mucosa, and augment tissue mast cell tryptase and eotaxin production.  
Microbiota rendered dysbiotic by exposure to Giardia are able, also on their own, to 
significantly increase tissue concentrations in human intestinal biopsies of numerous 
pro-inflammatory mediators (IL-1, chemokines, RANTES).  
CONCLUSIONS: G. duodenalis modifies human intestinal microbiota biofilms and 
increases numbers of pathogenic planktonic bacteria in these biofilms. We speculate 
that these findings illustrate for the first time how microbiota dysbiosis caused by 
giardiasis may contribute to the development of post-infectious intestinal inflammatory 
disorders like IBS, long after the parasite has been eliminated. 



Highly sensitive bioluminescence imaging models reveal tissue-specific infection dynamics in 
experimental chronic Chagas disease 
 
Lewis, Michael; Fortes-Francisco, Amanda; Taylor, Martin; Miles, Michael; Kelly, John 
 
London School of Hygiene and Tropical Medicine, London, WC1E 7HT, UK 
 
BACKGROUND: Experimental models of Trypanosoma cruzi infection have been invaluable for 
understanding Chagas disease. However, a major limitation has been the lack of sensitive tools for 
detecting tissue-specific parasite foci during chronic stage infections.  
 
METHODS: We developed highly sensitive bioluminescence imaging systems based on 
T. cruzi expressing a novel luciferase that emits tissue-penetrating orange-red light.  
 
RESULTS: The system enabled long-term serial evaluation of parasite burdens in individual mice, with 
an in vivo detection limit of 100-1000 parasites. In CLBR (TcVI) infected BALB/c mice, parasite 
distributions during chronic infections were highly focal and spatiotemporally dynamic. Post-mortem ex 
vivo imaging allowed tissue-specific quantification of parasite loads with minimal sampling bias. In the 
acute stage, all tissues examined were associated with bioluminescence, demonstrating the parasite’s 
broad tropism. During chronic infections, the gastro-intestinal tract was the only site where T. cruzi were 
consistently observed, with parasites undetectable in heart tissue. Quantitative PCR-inferred parasite 
loads correlated strongly with bioluminescence. Chronically infected mice developed myocarditis and 
cardiac fibrosis, despite the absence of locally-persistent parasites. We then compared CLBR infections 
with the divergent JR cl4 (TcI) strain in BALB/c, C57BL/6 and C3H/HeN mice. Most strikingly, 
bioluminescence foci were observed in the gut in all host-parasite combinations, whereas lung, skeletal 
muscle, visceral fat, spleen and the heart were only sporadically infected, with no clear-cut associations 
with parasite strain or host genetic background.  
 
CONCLUSIONS: Together, these data identify the gut as a permissive niche for long-term 
T. cruzi infection and show that canonical features of Chagas disease can occur without continual 
myocardium-specific infection. 
 
Funded by the Wellcome Trust, DNDi and British Heart Foundation 
 



 

Flow cytometry as a rapid method to evaluate epithelial cells invasion by 
Toxoplasma gondii  

Cañedo-Solares Irma,1,2 Ortiz-Alegría Luz Belinda,1 Luna-Pasten Hector1; Ortiz-
Muñoz Alda Rocío,2 Flores-García Yevel ,1Correa-Dolores1 

1Laboratorio de Inmunología Experimental. Instituto Nacional de Pediatría, 
SSA, México D.F., México. 
2Universidad Autónoma Metropolitana, Posgrado Ciencias Biológicas y de la 
Salud. Laboratorio de Biología Celular, México, D.F., México. 

BACKGROUND: The invasion of T. gondii is usually analyzed by light or confocal 
microscopy; however, these procedures are laborious; besides low number of 
cells can be counted, making measurement hard. OBJECTIVE. The aim was to 
evaluate flow cytometry as a rapid and reliable method to detect human 
endothelial invasion by T. gondii.  

METHODS. RH and ME49 strains of T. gondii were stained with CFSE and 
incubated at 10:1 parasite:cell ratio, for 2 h in 24-well plates, containing slides 
with human umbilical vein endothelial cells (HUVEC) or human 
microvasculature endothelial cells (HMEC-1) monolayers. CD105 was used as 
a specific marker of epithelial cells. The cells were collected and analyzed by 
flow cytometry. Double positive cells were divided into three different 
populations in high, medium and low according to parasite label intensity. These 
three subpopulations were sorted and then analyzed by confocal microscopy.  

RESULTS: Fluorescence intensity was proportional to the degree of cell 
infection, i.e. the “high” population was composed by those cells invaded with 
more than ten parasites, while the “low” population cells included mainly 
infected by only one or two tachyzoites. These results were corroborated by 
confocal microscopy. Finally, we found that the HMEC-1 were more susceptible 
than HUVECs to either T. gondii strains.  

CONCLUSION: Flow cytometry is useful as a fast and reliable method to quantify 
T. gondii tachyzoite invasion in vitro. 

Partially funded by CONACYT, México grant 139721. 



Determination of the parameters of infestation and biodiversity of different 
species of hard ticks collected from community domiciled Teabo, Yucatán dogs. 
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INTRODUCTION: Currently, it has been reported an increased tick number associated 
with zoonotic diseases (Rickettsiosis) in Mexico. In recent years has increased the 
reported cases, mainly in the north. However, Yucatán any reports about associated 
infestation rate and diversity of these vectors are unknown. Thus the objective of this 
work was Determine the parameters of infestation and biological diversity of different 
species of hard ticks collected from community domiciled Teabo, Yucatán dogs. 
METHODS: The dissemination of the project was conducted through participatory 
workshops with residents. The collection of vectors was performed by the method of 
community participation and hand harvested. The identification of ticks was performed 
with a stereoscopic microscope rising of 5x and 10x, taking into account the 
morphological characteristics reported for each species and applying standard 
taxonomic keys. To obtain infestation, mean intensity and abundance the Quantitative 
parasitology 3.0 statistical package was used. 
RESULTS: 77 homes were chosen and collected a total of 1091 ticks 6 species were 
identified: Rhipicephalus sanguineus (414/1091), Rhipicephalus 
microplus (33/1091) Amblyomma cajennense (640/1091), Amblyomma 
ovale (2/184), Amblyomma parvum (1/184) and Ixodes spp. (1/1091). The total dogs 
tested 333, 121 resulting ticks had a prevalence of 36.3%. Average current per dog 
tick, was 9 and an average abundance of 3.2 7. 
CONCLUSION: the most abundant species were, R. sanguineus and R. 
A. cajennense sanguineus has been reported as the main vector Rickettsia 
rickettsii, the causative agent of Fever Rocky Mountain Spotted. However, a level of 
infestation 36.3% indicating a high presence of ticks found in homes. Taking into 
account the average intensity was observed 9 ticks per dog, which is a risk for both 
power l as pets for people who live with these animals. 
!



Lessons form Animal Models of Giardiasis 
 
Singer, Steven M.; Kesleman, Aleksande; Li, Erqiu; Maloney, Jenny; and Solaymani-
Mohammadi, Shahram. 
 
Department of Biology, Georgetown University. Washington, DC 20057 
 
BACKGROUND: Outcomes of infection with Giardia in humans and animals range from 
asymptomatic infections to severe diarrhea with cramps, nausea, urticarial and 
malnutrition.  While there have been recent advances in understanding the 
pathophysiological mechanisms involved in this disease, the causes of variation are 
still poorly understood. 
METHODS: We used an adult mouse model of infection with G. duodenalis to examine 
the impact of differences in mouse strain, parasite strain and host microbiota on 
disease. The microbiota was shifted by treating mice with a cocktail of antibiotics and 
following infection we assessed parasite loads, sucrose deficiency and the 
development of T cell responses using ex vivo restimulation and flow cytometry 
assays. 
RESULTS: We found that both BALB/c mice and C57BL/6 mice were susceptible to 
infection and mounted similar CD4+ T cell responses.  We also found that the 
assemblage B strain GS was able to induce sucrase deficiency while the assemblage 
A strain WB did not. Finally, antibiotic-treated mice had altered microbiota, higher 
parasite burdens, reduced levels of CD8+ T cell activation and less reduction in sucrase 
activity following infection. 
CONCLUSIONS: Our results suggest that all of these factors impact the outcome of 
infection.  Additional studies should are needed to identify specific parasite virulence 
factors, genetic variants between hosts and mechanisms whereby the microbiota 
impact development of immune responses.  
 
 
 
 
 
 
 
 
 



Recognition of Parasite Carbohydrates by Host Immune Lectins 
 
Singer, Steven M.; Tako, Ernest; Li, Erqiu; Maloney. Jenny; and Tatake, Ishan 
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BACKGROUND: The innate immune system utilizes receptors for broadly conserved 
pathogen properties in order to initiate immune responses.  Among these receptors are 
several lectins that recognize carbohydrates lacking terminal sialic acid. Giardia 
trophozoites are known to add N-acetyl glucosamine (GlcNAc) to numerous surface 
and cytosolic proteins.  However, the role of host lectins in Giardia recognition has not 
been addressed. 
METHODS: We analyzed infections in mice lacking the mannose binding lectin (MBL), 
a soluble lectin capable of binding GlcNAc and initiating activation of the complement 
cascade. We also analyzed mice deficient in the complement 3a receptor (C3aR).  
Parasite loads, mast cell activation, and antibody responses were determined.  We 
also used wheat germ lectin affinity chromatography to enrich for glycosylated parasite 
proteins and compared immune responses to the glycosylated and total protein 
fractions. 
RESULTS: MBL and C3aR deficient mice both exhibited delayed clearance of 
infections with Giardia trophozoites compared to wild-type mice.  These knockout mice 
also had reduced recruitment of mast cells to the small intestine following infection. 
C3aR deficient mice had normal production of anti-parasite IgA, but slightly reduced 
recall T cell responses.  Western blot analysis of parasite wheat germ agglutinin-
enriched fractions indicated no preferential antibody responses to these glycoproteins. 
CONCLUSIONS: Our data indicate that MBL binding to Giardia trophozoites activates 
the complement pathway in vivo and that signaling through C3aR is the major effector 
pathway important for parasite control. 
 
 
 
 
 
 
 
 
 



Identification and involvement of the putative protein ATM/Tel1 in trophozoites of 
Giardia duodenalis during DNA repair.  
 
Bazan-Tejeda, María Luisa1; Valdez-Vargas, Claudia1; Bermúdez-Cruz, Rosa María1. 
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BACKGROUND: ATM protein is the kinase that initiates DNA repair signaling by 
phosphorylating histone H2AX (γH2AX) to recruit the DNA repair complex to damage 
sites. For the importance of ATM, in this work we aimed at identifying the ATM protein 
homologue in Giardia duodenalis parasite and its participation during the DNA repair 
process.  
METHODS: We performed in silico analysis to identify a putative ATM 
(mammals/Tel1(yeast) protein in Giardia duodenalis WB. In order to examine the role 
of ATM/Tel1 in DNA repair under ionizing radiation, its activity was assessed by 
determining γH2A levels before and after treatment by western blot assays, in absence 
and presence of KU-55933 (ATM specific inhibitor). The expression of the putative 
ATM/Tel1 transcript upon DNA damage was evaluated by qRT-PCR. To approach the 
putative ATM/Tel1 protein activation, we constructed the transgenic parasite with (HA)-
ATM/Tel1 in the c- terminal domain by homologous recombination (3 Haemaglutinin 
HA epitopes were added). 
RESULTS: We identified a gene encoding for a putative ATM/Tel1 in Giardia genome 
with characteristic domains such as TAN, FAT, FAT-C, and a kinase domain, moreover 
we identified a FKBP-rapamycin binding (FRB) region which critical residues for 
rapamycin binding are not well conserved.  In assessing the γH2A levels, we observed 
that ATM/tel1 protein had increased activity at 2 h post- irradiation and this was not 
inhibited by KU-55933. Furthermore, a significant increase of ATM/Tel1 specific 
transcript from 1 h to 6 h post- irradiation was observed. Finally, to address the 
GdATM/Tel1 protein activation in the parasite the GdATM/Tel1 HA-tagging within 
Giardia genome, we constructed the (HA)-GdATM/Tel1 transgenic and its tagging was 
successful as verified by HA-antibodies. 
CONCLUSIONS: Our results suggest that ATM/Tel1 protein activity in Giardia 
duodenalis  (measured as γH2A levels) is increased upon DNA damage which 
suggests its role in DNA repair and shows that Giardia has an ATM/Tel1 activity that is 
indeed phosphorylating H2A. In order to examine the role of ATM/Tel1 in DNA repair 
under ionizing radiation, specific transcript levels were determined and these were 
increased after 2 h and up to 6 h but were not inhibited by KU-55933. All together, 
these results suggest that while putative GdATM/Tel1 protein contains typical domains 
of such proteins, it also contains another domain that is typical of TOR proteins and 
thus is cannot be ruled out that GdATM/Tel1 due to Giardia minimalism carries out 
activities of ATM and TOR. 



Mass drug administration for the national control of schistosomiasis in the 
Philippines will not lead to elimination – the case for integrated control 
 
Olveda, Remigio M. 
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Schistosomiasis remains a major public health problem in the Philippines since its discovery 
in 1906.  In 1975, 24 endemic provinces were identified in the northern, central, and 
southern islands of the Philippines.  In 2003, new foci of infection were found in two 
provinces in the north and central areas respectively.  At present more than 10 million 
people living in endemic areas with more than 750,000 individuals infected.  For more than 
30 years, community-based chemotherapy with the drug praziquantel, has been the 
mainstay of national control for schistosomiasis.  Case finding and treatment occurred from 
1980 to 1995 and mass drug administration (MDA) from 1996 up to the present.  Recent 
studies in endemic areas have shown that schistosomiasis prevalence ranges from 1-50%.  
Severe end organ morbidity is still present particularly in difficult to reach villages.  Moreover, 
subtle morbidities such as growth retardation, malnutrition, anemia, and poor cognitive 
function in infected children persist.  Poor outcomes of pregnancy in infected women also 
coexist.  There are is now strong evidence that bovines (e.g. water buffaloes and cattle) are 
contributing significantly to disease transmission.  Given the zoonotic nature of the disease 
in the Philippines, it is clear that human infection will not be controlled with MDA alone.  The 
success stories of schistosomiasis eradication in Japan and the elimination in some areas in 
China cannot be easily duplicated in the Philippines.  There is an urgent need for sustainable 
innovative and cost-effective strategies to control the disease in the Philippines.   
 



EFFECTS OF BIOCHEMICAL CHANGES DUE TO INFECTION OF ISOPOD  
PARASITES IN MARINE FISHES  
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1Centre of Advanced Study in Marine biology, Annamalai University. Parangipettai 608 502, 
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BACKGROUND: Isopod parasites have received considerable scientific attention because 
they cause series damage to fishery resource. Parasites are invertebrate organisms; some 
are free-living and can become opportunistic; others require hosts for their survival and 
reproduction.  
METHODS: In the present study uninfected in infected fishes were collected and compared 
for its biochemical composition from Parangipettai, India. The biochemical composition of 
infestation was studied in four different species of carangid fishes viz., Carangoides sp, C. 
malabaricus, Selaroides leptolepis and Parastromateus niger. The protein, lipid and 
carbohydrate contents from the fishes were estimated by using the standard methods. 
RESULTS: The effect of infestation on the loss of body weight was (2.28%) compared to 
parasite fish. The maximum weight loss was reported in females (5.43%) than in males of C. 
malabaricus. The rate of increased growth in weight in uninfested female fish was found to 
be higher than that of the infested. The inference is that the weight gain is faster in 
uninfested fish than in the infested fish. The infestation rate was high in male fishes (38.1%) 
compared to female fishes (36.4%). The results of biochemical analysis revealed that the 
host fishes are affected by isopod parasite infection. There was an increase in the protein, 
lipid and carbohydrate contents in the uninfested fishes compared to infested fishes. 
CONCLUSIONS: From the above parameters it was concluded that the percentage of 
protein is high as compared to carbohydrate and lipid uninfested of C. malabaricus fishes. 



Natural infection by Trypanosoma cruzi (Chagas, 1909) in Triatoma vitticeps (Stal, 1859) from the wild, 
captured in domiciliary environment in Espírito Santo State, Brazil 
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Background: In Espírito Santo State, Triatoma vitticeps are frequently captured in domiciliary 
environment, with high index of natural infection by flagellates protozoa similar to Trypanosoma cruzi. 
Methods:  From a total of 566 specimens of T. vitticeps, collected in domiciliary environment, infected 
with flagellates, 30 units were arbitrarily selected. Samples of faeces of these insects were inoculated in 
mice.  
Results: The development of parasitaemia, the presence of intracellular amastigotes and injury tissues 
had confirmed the infection from T. cruzi in 28 of the 30 examined animals.  
Conclusions: The results demonstrate that the majority of the T. vitticeps found in domiciliary 
environments in the ES State are infected by T. cruzi. The frequency that the insect is found in human 
dwellings determines the necessity of a constant monitoring in all state in order to prevent human cases 
of the Chagas’ disease. 
 



Participation of EhVps32 in the endocytosis process of E. histolytica 
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Background. Entamoeba histolytica is the enteric protozoan that causes the disease known as 

amebiasis.  In this parasite, phagocytosis plays an important role as one of the key factors of E. 

histolytica virulence, several molecules participating in this process have been described, including the 

endosomal sorting complex required for transport (ESCRT) machinery which is formed by Vps proteins. 

ESCRT-III is the sub-complex involved in membrane remodelation processes in endosomes. The major 

protein of ESCRT-III complex is Vps32 a small, soluble and electrostatic charged molecule whose 

oligomerization is thought to participate in the scission process of performed vesicles. In this work we 

aim to investigate if the amebic homologue EhVps32 participates in the endocytic process of E. 

histolytica 

Methods. Using mouse polyclonal antibodies against rEhVps32 we performed Western blot assays in 

total protein extracts of E. histolytica and confocal and transmission electron (TEM) microscopy studies 

to analyze its localization. Additionally, we co-incubated trophozoites with red blood cells (RBCs) at 

different times to evaluate the participation of EhVps32 protein in this process and by confocal studies 

we also analyze if EhVps32 is localized in late endosomes using the late endosomal marker, 

Lysotracker. 

Results. E. histolytica trophozoites expressed EhVps32 as a 31 kDa protein, which is localized 

dispersed in the cytoplasm and in the parasite’s vesicles membranes.  During erythrophagocytosis, 

Ehvps32 re-localized around ingested RBC’s during early times of erythrophagocytosis, but interestingly 

at 45 min of ingestion, the protein is located at the nuclei of the parasite suggesting a possible role in 

gene regulation in the parasite.  Finally, at 60 min, we found that EhVps32 was no longer around 

ingested RBC’s and its distribution was similar to those observed in basal conditions. In co-localization 

assays with Lysotracker, the EhVps32 protein was poorly co-localized with Lysotracker mainly localized 

in early and intermediate phagosomes, and not in late phagosomes. 

Conclusions. EhVps32 protein participates in the early stages of the phagocytosis process of E. 

histolytica and probably participates at gene regulation level, during this process. !



Using genomics to find targets for a malaria elimination agenda 
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To eliminate malaria, broadly acting medicines must be developed that cure the 
symptomatic asexual blood stage, clear the preceding liver stage infection that can 
cause relapses, and block parasite transmission to mosquitoes. Radical cure activity is 
especially important for Plasmodium vivax, which forms hypnozoites that can persist for 
years before reinitiating development and triggering blood stage infection. 
Unfortunately, there are few clear targets essential for all stages. To overcome this, we 
are using a chemical genomics approach to find new chemically-validated targets.  
Chemical libraries are first subjected to a variety of phenotypic screens, including ones 
that measure inhibition of parasite growth in hepatocytes, assess activity against 
gametocytes, and detect stalled blood stage replication.   Small molecules that fulfill 
these criteria are used to discover chemically validated targets.  Here, parasites are 
grown in sublethal concentrations of compound until they acquire genetic modifications 
that allow them to overcome the inhibitory effect of the compound.  The identity of the 
genetic change is revealed by full genome sequencing, which in many cases reveals 
the target.   A variety of novel targets have been discovered using this approach, 
opening up new avenues of target-based discovery to identify drugs with an ideal 
activity profile for the prevention, treatment and elimination of malaria. 
 
 



Paragonimus westermani metacercarial infection of crayfish (Cambaroides 
similis) in Korea and their survival in the marinated crab 
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BACKGROUND: Freshwater crayfish and crab have been infection sauces of human 
paragonimiases in many endemic regions in the world as the cases in Korea. A current 
infection status of the crayfish with Paragonimus westermani metacercariae (PwMc) 
and their survival in marinated crab (Cambaroides similis) was investigated.  
METHODS: A total of 144 crayfish were caught in Haenam-gun and Wando-gun, 
Jeollanam-do, Republic of Korea, April and May 2012 and April 2013.  
RESULTS: Infection rate of crayfish caught in Haenam –gun was 96.4% with 
metacercarial burden average 135.0 (1-398) metacercariae per caryfish, and those 
were 89.8% and 34.1 (1-260) in Wando-gun. The metacercarial burden increased 
along weight of the crayfish caught in Haenam-gun. These results say life cycle of P. 
westermani run stably in crayfish in the nature, Korea. We tested how long the PwMc 
can be live in the marinated crab. The PwMc collected from the freshwater crayfish 
were inoculated in raw freshwater crab (Eriocheir japonicas). The inoculated crabs 
were soaked in soy sauce containing 5, 7.5 or 10% NaCl for 64 days. In soy sauce 5% 
NaCl, 50% PwMc survived for 32 days. In 7.5 and 10% NaCl, the survival rates of 
PwMc were 33.3 and 31.3% after 32 days. When soaked for 64 days, all PwMc were 
inactivated in all experimental groups. These results revealed that salinity of soy sauce 
is detrimental to survival of PwMc.  
CONCLUSIONS: It is suggested that soaking crab in soy sauce containing more than 
NaCl (5%) for 64 days can inactivate PwMc and is applicable to produce the Korean 
traditional soy sauce-marinated freshwater crab. 
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BACKGROUND: Diphyllobothrium dendriticum (Nitzsch, 1824) is a species of broad 
tapeworms and has recently been reported as the causative agent of diphyllobothriosis in 
humans in Europe. Although the parasite also is known to occur in the Southern Cone 
region of South America, no human cases have been reported in Chile or Argentina to date. 
Recent molecular studies have demonstrated that D. dendriticum from Chile is genetically 
distinct from D. dendriticum from Eurasia (Yamasaki et al., 2010; Kuchta et al., 2013). 
Further, since D. dendriticum from Eurasia differs from Diphyllobothrium ursi Rausch, 1954, 
which was recovered from a brown bear in Alaska, the phylogenetic relationship between D. 
ursi and D. dendriticum from Chile is considered to be in need of revision (Yamasaki et al., 
2012). The aim of this study was therefore to clarify the molecular phylogenetic 
relationships between D. dendriticum from South America and Eurasia, and D. ursi from 
Alaska. 
METHODS: Diphyllobothrium plerocercoids were collected from feral coho salmon 
(Oncorhynchus kisutch) and rainbow trout (O. mykiss) in Llanquihue and Panguipulli lakes 
in southern Chile between 2009 and 2014. Identification of D. dendriticum was performed 
by RFLP analysis of the PCR-amplified cox1 gene. Phylogenetic analysis was performed 
using the complete nucleotide sequences of the cox1 and cob genes from D. dendriticum.  
RESULTS: Sequence analysis revealed that both genes were highly polymorphic in 
Chilean D. dendriticum, and that D. dendriticum from Chile forms distinct lineages with 
Eurasian D. dendriticum and D. ursi. None of the Eurasian D. dendriticum haplotypes have 
yet been identified in Chilean isolates. 
 CONCLUSIONS: These results suggest that D. dendriticum populations in Chile are 
autochthonous. However, in order to elucidate the origin of D. dendriticum in Chile, further 
analyses including D. dendriticum isolates from North America are necessary.  



Advances on the development of a schistosomiasis vaccine 
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The Sabin Vaccine Institute Product Development Partnership (PDP) was founded to 
develop and test recombinant protein vaccines targeting neglected tropical diseases, a 
group of chronic, debilitating, and poverty-promoting infections (i.e. hookworm and 
schistosomiasis). The Schistosomiasis Vaccine Program comprises the development of the 
lead candidate antigen, Schistosoma mansoni (Sm)-TSP-2, a surface tetraspanin that plays 
a pivotal role in maintaining the structural integrity of the schistosome tegument. Advances 
in the development of this candidate antigen will be presented including the pre-clinical 
criteria used for its rigorous selection, assessment of its immuno-epidemiological profile, and 
structure/function analyses of the protein. Data will also be presented on the early stage 
process development, analytical and biochemical characterization, technology transfer, 
cGMP manufacture and ongoing clinical development plans.  The long-term strategy is to 
develop downstream studies to evaluate the feasibility of a multivalent helminth vaccine 
possibly comprised of schistosome and hookworm antigens given their shared geographic 
distributions. The global access plan would therefore rely on technology transfer of product 
manufacturing processes to innovative developing countries where these parasites are 
endemic, as well as integration into school-based deworming programs. 
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The changing Epidemiology of Animal African Trypanosomiasis in Nigeria 

Cristina Santirso-Margaretto1, Ayodele Majekodunmi1, Susan C. Welburn1 and Kim Picozzi1. 
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Little France Crescent. EH16 4SB. Edinburgh. United Kingdom. 

BACKGROUND: African animal trypanosomiasis is a vectored parasitic disease caused by 
protozoa of the genus Trypanosoma.  The disease affects a wide range of domestic 
livestock and is known to greatly hinder animal productivity. In many sub-Saharan countries 
the majority of national livestock herds are owned by mobile communities; however, the 
trypanosome status of cattle owned by mobile pastoralist communities have been less 
thoroughly studied when compared to those of sedentary livestock keepers.  
METHODS: The epidemiology of trypanosomiasis was studied, in transhumant herds 
located in two different Nigerian enclaves: the Kachia grazing reserve and the Jos Plateau, 
both located in North-central Nigeria. 
Cattle were sampled in the Kachia Grazing reserve during both dry and wet seasons of 2011 
(n=3691).  In April 2012, cattle managed under a traditional migratory management system 
were followed in a longitudinal study in the Jos Plateau (n=1900). This area of the country 
previously reported a high prevalence of bovine trypanosomiasis of 46% (Majedokodunmi et 
al., 2013). 
RESULTS: Within Kachia, the ecology appears to determine the presence of infection with 
an asymmetrical distribution of the detected trypanosome species being observed across the 
reserve that appears not to be related to the migration of livestock. While upon the Jos 
Plateau, the current reduction in trypanosome prevalence suggests an abrupt change in the 
trypanosome infection rates in this part of the country. We hypothesised that these 
epidemiologically different scenarios are the result of land pressures that have ultimately 
resulted in the habitat destruction of the vector. 
CONCLUSIONS:This research constitutes the largest epidemiological study of 
trypanosomiasis in mobile communities in Nigeria and highlights the complex nature of 
trypanosomal epidemiology.  Unlike intensive livestock systems, transhumant communities 
are exposed to variable levels of challenge and this study had largely contributed to the 
understanding of risk factors associated with contracting trypanosomiasis in pastoralist 
herds.  
&



Open access, BioMed Central and parasitology 

Sriskantharajah, Srimathy 

BioMed Central, 236 Gray's Inn Road, London, WC1X 8HB, United Kingdom 

The ideology behind open access is that literature should be freely available for people to 
access and read. This is particularly important in science because published research 
informs current and future research. In making scientific articles accessible to everyone as 
soon as they are published, open access ensures that research findings are visible 
immediately and on a truly global scale. Furthermore, open access can help to drive 
interdisciplinary and international collaboration. 
BioMed Central was founded in 2000 and was the first fully open access scientific publisher 
in the world. BioMed Central now publishes 260 open access journals in all areas of 
biological sciences, biomedicine and medicine. The journals we publish range from broad 
scope journals such BMC Biology, BMC Medicine and Genome Biology to more specialised 
journals such as Malaria Journal and Canine Genetics and Epidemiology.  
Open access has proven to be popular amongst parasitologists and we publish a wide range 
of journals that serve the parasitology community. Malaria Journal and Veterinary Research 
are leading journals in their respective fields. Parasites & Vectors, a relative newcomer 
currently publishing its 7th volume, has risen quickly in popularity to become a leading 
parasitology journal publishing both medical and veterinary parasitological research. 
Focusing on the wider public health issues arising from parasitic infections are Infectious 
Diseases of Poverty, BMC Public Health, BMC Infectious Diseases and Canine Genetics 
and Epidemiology.       
Beyond just publishing research, the parasitology journals at BioMed Central interact and 
engage with the community on a daily basis via social media. Parasites & Vectors launched 
a blog – Bugbitten – as a forum for parasitologists to discuss current issues and themes in 
the field. Our journals also recognise outstanding research in parasitology with journal 
awards, and work with societies and institutes, such as the Kennel Club and the Chinese 
Centre for Disease Control and Prevention, to promote open access publication in 
parasitology. 
 

 

 

   



Ultrastructural changes induced by the new benzimidazole derivative CMC-20 on 
Giardia intestinalis trophozoites 
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Meyer, UFRJ, 21949-900 Rio de Janeiro, Brazil.3Farmacia, Facultad de Química, 
UNAM, 04510 Mexico City, Mexico. 4Parasitología, ENCB-IPN, 11340 Mexico City, 
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BACKGROUND: Metronidazole is the drug of choice for the treatment of giardiasis, 
however, drug resistance and treatment failure have been reported. Albendazole (ABZ) 
and nitazoxanide (NTZ) are alternatively used in the treatment; however, parasite 
experimental resistance has been induced for these two drugs. In an effort to have 
alternative drugs for the treatment of this disease, our group has synthesized a hybrid 
molecule of the benzimidazole with nitrothiazole, named CMC-20. It showed higher in 
vitro giardicidal activity than ABZ and MTZ (IC50 = 10 nM vs 37 nM and 1.28 µM). In 
addition, in a mouse model of giardiasis, CMC-20 reduced the time of infection as well 
as the number of cysts released in the feces of animals in comparison to the infection 
control. Proteomic studies of G. intestinalis trophozoites treated with CMC-20, 
demonstrated reduced expression of the cytoskeleton proteins, beta-tubulin, alpha-
giardin and axoneme-associated protein. 
METHODS: Ultrastructural analysis of G. intestinalis trophozoites treated with CMC-20 
at 10 nM for 24 h was performed by scanning (SEM) and transmission electron 
microscopy (TEM). Parasites without treatment were included as a control.  
RESULTS: By TEM and SEM, treated parasites in contrast to control showed 
morphological changes such as membrane blebbing, intense vacuolization, 
multilamellar bodies and in some cases discontinuities in plasma membrane were 
observed. In addition, the flagella ends presented an uncommon large bulbous 
structure and in some parasites, flagella retraction was detected. Interestingly, in 
treated parasites the flagellar axonemes were seen displaced as well as a high number 
of rounded cells, resembling encysting cells were observed.  
CONCLUSIONS: The present study demonstrated that CMC-20 induced some 
apoptotic and autophagic-like features in trophozoites that deserve further studies. The 
axonemes disorganization and flagella bulbous structure indicate that CMC-20 induces 
important changes in the parasite cytoskeleton. 



Isotype IgG immune responses in calves immunized with recombinant mutant 
Cathepsin L1 of Fasciola hepatica  
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2 School of Veterinary Medicine, UCD, Belfield, Dublin 4, Ireland 
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Northern Ireland, Ireland 
 
BACKGROUND: Fasciola hepatica, the causative agent of fasciolosis, affects a wide range 
of hosts including ruminants and man. F. hepatica populations have become resistant to 
triclabendazole and other fasciolicides. Vaccination would represent a sustainable means 
of controlling fasciolosis, which would also remove concerns over drug residues. This work 
investigated the IgG isotypes stimulated by a recombinant mutant Cathepsin L1 from F. 
hepatica (rmFhCL1), as a potential vaccine against fasciolosis. 
METHODS: Forty-eight male Holstein-Friesian cattle negative for liver fluke infection were 
divided into three groups. The first group (n=24) was vaccinated with rmFhCL1 in 
Montanide adjuvant ISA 70VG. The second (n=12) was the control adjuvant group, and the 
third group was left untreated (n=12). The vaccinations were given every fifteen days. The 
animals were infected with 150 F. hepatica metacercariae two weeks after the third 
vaccination. Blood samples were taken and processed by ELISA titrations for IgG1 and 
IgG2. 
RESULTS: IgG1 and IgG2 titers were determined in animals of each of the experimental 
groups. rmCL1Fh IgG1 and IgG2 specific antibodies were not detected in the control and 
adjuvant groups. In the vaccinated group, IgG1 showed a steady increase up to 6 weeks 
post first vaccination, remaining high over the course of the trial. In addition, IgG2 titers 
increased significantly after the first vaccination, having a slight increase after the second 
and third vaccination and also remained high over the course of the trial.  
CONCLUSIONS: Future work will include analysis of the antibody avidity and correlation 
with protection against infection. 



Optimization and standardization of an ELISA test from whole blood collected 
with filter paper for the diagnosis of porcine cysticercosis 

Giraldo Julio Cesar, Riaño Milena Marcela, Chala Diana Marcela. 
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BACKGROUND: The Taeniosis/Cysticercosis complex zoonosis considered a public 
health problem worldwide, common in developing countries. Objective An ELISA with 
whole blood, taken with filter paper for the diagnosis of porcine cysticercosis was 
standardized.  
METHODS: After signing an informed consent and filling out a structured owners of 
156 animal samples were taken by puncture of the ear with sterile lancets and 
absorption in paper discs of Whatman No 1 filter 4mm in diameter and subsequently 
diluted in epidemiological record one in 1ml saline for 24h at 4°C. Then, it was 
proceeded to sensitizing plates 53kDa fraction at a concentration of 0.4µg/ml, with 
100ul per well was incubated 24h at 4°C. Washes were performed with PBS, pH 7.4, 
0.1% Tween 20. Per well was added 200ul of blocking solution fraction V bovine serum 
albumin 0.1%. Incubated at 37°C for one hour, washed, and eluted was added 100ul of 
blood. Incubated at 37°C for one hour, washing was repeated and 100ul Anti IgG 
conjugated was added peroxidase-labeled swine in dilution 1/2500 in PBS without 
Tween, incubated for one hour at 37°C. Washes were performed. Finally  revealed with 
200ul of OPD in urea buffer pH 5.0. The reaction was stopped with 50ul of 2.5N HCl. 
The reading was performed at 492nm in a Multi - Skan MK- II and cutoff of 0,335.   
RESULTS: Technique was standardized for the diagnosis of anticysticercus antibodies, 
with a confidence level of 95%, sensitivity 99.9%, specificity 96.6%, positive predictive 
value 100% and negative 97%.  
CONCLUSIONS: Sampling with filter paper has the advantages of requiring minimal 
equipment, ease of transportation and preservation. 
!



Standardization of an ELISA test for the diagnosis of Fasciola hepatica in cattle 
with the use of a total delipidated extract and sonicate 
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BACKGROUND: The hepatic Distomatosis is a disease that causes serious problems 
in human and animal health due to its zoonotic character. This parasitic requires 
sensitive tests that allow reliable and specific diagnosis of the disease. Objective. Elisa 
technique was standardized with the use of a total delipidated extract and sonicated for 
diagnosis of liver fluke in cattle.  
METHODS. From slaughtered adult specimens of F. hepatica were collected and 
preserved in saline, then were transferred to an ice bath and addition of cold anhydrous 
ether to maceration. The homogenate was sonicated three times to 60kHz and then 
stirred 24h at 4°C and finally centrifuged at 10000rpm one hour, from which the 
supernatant was collected. Titrations were carried out in microplate blocks for 
optimizing the concentration of delipidated - sonicated antigen extract with 0.8ug/ml, 
serum dilution 1/500 and conjugated 1/5000. The test was evaluated with a total of 320 
control sera, being positive 109 Gold standard, 163 Gold standard negative and 48 
positive and negative for others to F. hepatica; for possible cross-reactions.  
RESULTS. Sensitivity 90.2%, specificity 92.5%, positive predictive value 96% and 
negative 90.6%: Elisa technique for the diagnosis of bovine liver fluke with the following 
values was standardized. Besides it was determined that no cross- genres Trichuris 
ssp, Capillaria spp, Strongyloides ssp, Moniezia ssp, Dicrocoelium ssp, 
Paramphistomum ssp, Eimeria spp and Trichostrongylus spp among other reactions 
occurred.  
CONCLUSIONS. The standardized technique can be used in epidemiological studies 
of seroprevalence of bovine liver fluke outbreaks and in this way, to identify where the 
adult stage coexists, definitive host and facilitator and contribute to the control and 
eradication of the parasite. 



Immune response in patients infected by Leishmania (Viannia) guyanensis before and after 
treatment with pentavalent antimony (Glucantime®) 
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BACKGROUND: American Cutaneous Leishmaniasis (ACL) is a zoonosis caused by flagellates of the 
genus Leishmania and the pathogenesis is strongly influenced by factors inherent to the host (e.g., 
genetic factors and immune response), to the parasite (e.g., virulence), and related to the vector 
(vectorial capacity).  
METHODS: To characterize the immune response of patients infected by Leishmania (Viannia) 
guyanensis before (BT) and after (AT) treatment with pentavalent antimony (Glucantime®), blood 
samples were collected from 17 Leishmania-infected individuals and from the same number of 
uninfected controls. Our analyses were based on the assessment of the cellular profiles of T and B 
lymphocytes, monocytes, Natural Killer cells, T regulatory cells, and of cytokines, including IL-2, IL-5, IL -
6, IL-8, IL-10, IL-12, IFN-γ and TNF-α.  
RESULTS: The results indicate that a wide spectrum of clinical manifestations can develop in 
accordance to the host immune response. Levels of proinflammatory cytokines such as IFN-γ and IL-12 
were significantly higher (p<0,0001) in BT individuals, while lower IL-5 concentrations (p=0,0274) were 
detected in the same group. There was an increase in the ratio of CD4+ to CD8+ T cells, both BT and 
AT in the infected group. The number NKT cells were markedly lower in BT when compared to controls, 
and an increase in activated monocytes was observed after the end of treatment with resolution of the 
lesion. 
!CONCLUSIONS: This study demonstrated a mixed immune response profile in Le. guyanensis-caused 
ACL. The presence of cytokines and of a cellular profile characteristic of a mixture of TH1/TH2/TH17 after 
clinical cure achieved with chemotherapy with pentavalent antimony is suggestive of the need for 
parasite persistence or circulating antigen to maintain long lasting immunity. Persistance of parasite in 
the AT group is further supported by the production of IL10 by CD4+ CD25+ (Treg). 
 
 
  
Finantial Support: Fundação de Amparo a Pesquisa do Estado do Amazonas (FAPEAM) edital 
PPSUS 007/2009.  



Development, synthesis and evaluation of Phtalazines derivates against  
Leishmania braziliensis and Trypanosoma cruzi. Superoxide dismutase as 
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BACKGROUND: Treatment for Leishmaniasis and Chagas disease are based on 
outdated drugs with high toxicity, ineffectiveness and resistance. Currently, new 
compounds with antiparasitic activity designed to affect specific enzymatic pathways 
are investigated. Examples include inhibitors of superoxide dismutase (FeSOD), an 
enzyme responsible for maintaining the oxidative balance of the parasites against the 
host immune system. We synthesized novel compounds acting on the FeSOD to 
evaluate its potential for these parasites. 
METHODS: Phthalazines derivates were designed and synthesized. To assess the 
cytotoxicity of the compounds were used two different techniques in the case of 
parasites: a) preliminary screaning with MTT, and then was performed a growth curve 
by direct counting; while the viability of the host cell was evaluated by MTT assay.  
RESULTS: 22 phthalazines derivates were synthesized and evaluated on the viability 
of Leishmania braziliensis and Trypanosoma cruzi in vitro. We demonstrated that 4 
compounds affects the viability of L. braziliensis promastigotes and of T. cruzi 
epimastigotes. One compound showed EC50 values of 0.3µM and 5µM for L. 
braziliensis and T. cruzi, respectively. Both were significantly more potent than 
Miltefosine and Glucantime (first-line drugs). These derivatives slightly affected the 
viability of the host cells. 
CONCLUSIONS: We evaluated 22 compounds derived from phthalazines, finding one 
with high parasiticidal activity. The most effective proved to be II4m with an EC50: 
0.3µM for L. braziliensis. These results validate the importance of the alteration of 
oxidative balance for these parasites and allow studies of action mechanisms and 
parasitic effect on intracellular amastigotes. 
KEYWORDS: Leishmania braziliensis, Trypanosoma cruzi, superoxide dismutase, 
phtalazines 
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BACKGROUND: Chagas disease and Leishmaniasis are 2 of 6 parasitic diseases with 
higher levels of mortality and morbidity worldwide. Both are treated with toxic and 
expensive drugs. In the search for more effectively compounds, we synthesized 10 
new C-2 hydroquinolines derivates and their potential activity were evaluated against 
Trypanosoma cruzi epimastigotes and Leishmania braziliensis promastigotes.  
METHODS: MTT assays were performed, with a maximum concentration of 50µM. 
Those compounds with values less than 50% of cell proliferation were selected and 
evaluated on VERO cells and BMDM macrophages.  
RESULTS: (1) T. cruzi: five compounds with EC50 <50µM and innocuous to their host 
cells (VERO) at 300µM. All these were more active than itraconazole®. The compound 
JS56 presented a greater trypanocidal activity, with a percentage inhibition of parasite 
growth (PIPG): 75% and EC50: 0.5 uM. (2) L. braziliensis: nine compounds with EC50 < 
50µM and safe for their host cells (macrophages BMDM) at concentration of 300µM. Of 
the 9 compounds, 6 were more active than miltefosine®. JS87 and JS92 presented 
more leishmanicidal activity, with a PIPG close to 90 % and EC50: 3µM and 1 uM, 
respectively. CONCLUSIONS: The antiparasitic effectiveness generated by these 
compounds, make them candidates to carry out more detailed studies. Studies of 
molecular action mechanisms and evaluations on intracellular amastigotes, will be 
carried out for more comprehension of this high biological activity. 
KEYWORDS:  Chagas disease, Leishmaniasis, C-2 hydroquinolines. 
 
 
 
 
 
 
 
 
 



Genomics for the development of new control tools for schistosomiasis 
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There are three main species of Schistosoma that together infect over 200 million 
individuals, S. mansoni, S. haematobium and S. japonicum.  Over 200.000 deaths are 
related to schistosomiasis infection every year.  Despite much effort, control remains 
essentially limited to the use of Praziquantel, the only drug available to treat the 
disease.  It is widely recognized that new control tools such as new drugs and vaccines 
are needed, in additional to sanitation, education and intermediate host elimination.  In 
addition new and more sensitive diagnostic tests are needed.  The fantastic advances 
in the field of genomics have opened new perspectives for the development of new 
control tools.  With this aim the genomes of the three species have been sequenced.  
Efforts towards making use of this resource are described for the development of new 
drugs and identification of drugs and vaccine targets of interest will be discussed.  To 
make full use of the genomic data requires heavy computational resources and 
bioinformatics skills not available in all laboratories.  The integration of large and 
distinct datasets readily available in a user-friendly interface is of major relevance.  For 
this reason SchistoDB was developed.  The database was structured using the 
Genomics Unified Schema and contains a variety of tools that permits fast analysis by 
similarity searches, protein characteristics, keywords, ontology annotation and other 
types of data such as gene transcription profiles.  Metabolic analysis can also be 
carried out with SchistoCyc.  Various drug targets were computationally identified.  We 
have focused on the study of two families of proteins, kinases and histone modifying 
enzymes (HMEs).  HMEs act as key protein modifiers that influence gene expression 
by regulating chromatin structure and are involved in a number of human diseases.  As 
a consequence there is significant effort towards developing drug that inhibit HME 
activity.  HME inhibitors affect parasite survival and we explored these enzymes as 
anti-schistosome targets.  To identify targets of interest genes were invalidated by 
RNAi, protein structures were determined and enzymatic assays developed to test new 
compounds.  We have developed compounds targeting different enzymes.  One target 
is SmHDAC8.  SmHDAC8 gene silencing resulted in reduced worm and egg numbers.  
Other targets under development are KDM1 / KDM2 e PRMT3.  A second class of 
proteins being studied for drug development is kinases.  The kinome complement of 
the S. mansoni genome was determined.  Gene silencing of SmRas, SmERK1, 
SmERK2, SmJNK and SmCaMK2 indicated that those in the MAPK pathway are 
important for parasite development and reproduction.  
 
Financial support: NIH (TW007012), SECTES/FAPEMIG (1181/08), CNPq 
(306879/2009-3 and 573839/2008-5), EU FP7 (241865 and HEALTH-F3-2013-
602080). 
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OBJECTIVES: To determine clinical, electrocardiographic, echocardiographic and 
radiological abnormalities, in Colombian infected with T. cruzi at diagnosis. 

 

METHODS: We performed univariate, bivariate and multivariate statistical analysis. 
The associations were expressed in odds ratios (OR) 

 

RESULTS: In total, 431 patients were included, 56.6% women, ages ranged from 18-
72 years (mean 46.4 ± 11.8 years). Clinically, 28% had chest pain and dyspnea 24%. 
The most common electrocardiographic findings were: sinus bradycardia 22.3% and 
right bundle branch block 13.5%. Changes in 24-hour Holter were observed in 113 
patients, the premature ventricular complexes was the most frequent abnormality in 
84.0%. Cardiomegaly was identified in chest radiography in 43 patients. Regarding the 
severity of the disease, 237 patients were classified in Kuschnir 1 and 42 in Kuschnir 2. 
The factors associated with cardiac symptoms were: age ≥ 65 years (OR 4.36; 95% CI 
1.04-18.03), previous medical history (OR 2.58; 95% CI 1.24-5.35) and cardiomegaly 
(OR 3.82; 95% CI 1.48-9.85). Potentially protective factors were: male gender (OR 
0.33; 95% CI 0.14-0.74) and to have a family history of T. cruzi infection (OR 0.40; 95% 
CI 0.19-0.83). Electrocardiographic abnormalities with: FE ≤55% (OR 3.04; 95% CI 
1.19-7.72); cardiomegaly (OR 3.01; 95% CI 1.18-7.62). Cardiomegaly with: age ≥54 
years (OR 2.91; 95% CI 1.29-6.59), presence of abnormal ECG (OR 3.52; 95% CI 
1.44-8.58) and male gender (OR 0.38; 95% CI 0.16-0.90). 

 

CONCLUSIONS: Our results show a Chagas cardiomyopathy established in half the 
patients in the cohort. The abnormalities found are consistent with this disease. The 
women´s prevalence has an important role in the risk of vertical transmission. The male 
gender was a protective factor for heart symptoms and cardiomegaly. This association 
has not been reported so far and further research are required to support a possible 
association. 
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INTRODUCTION: In tropical regions, overlapping distribution of various parasites, 
including Plasmodium spp. and helminths results in a high rate of co-infection. 
Interactions between these parasites can have an influence on the human immune 
system. 
OBJECTIVE: to asses the associations between serum IgE and IgG levels in patients 
with uncomplicated falciparum malaria (case) and controls without malaria and 
compared in the absence and presence of co-infection with helminths. 
MATERIALS AND METHODS: a case-control study in Colombia. Serum IgE and IgG 
levels and the prevalence of helminths infection in both groups were determined. 
Conditional logistic regression was performed for high/normal IgG (normal IgG 700-
1600 mg/dL; high >1600 mg/dl), and for high/normal IgE  (IgE normal for age 3 to 16 
years <280 IU/ml and high IgE >280 IU/ml;  for age >16 years, normal <200 IU / ml and 
high> 200 IU/ml), which considered the matching of cases and controls, adjusting for 
the presence of helminths, and a multiplicative interaction between helminths and 
malaria. 
RESULTS: In total 224 patients were included, 63 cases and 161 controls. As for the 
cases were found; infections with Ascaris lumbricoides 25.37%,  Trichuris trichiura 
26.87% and Hookworm sp. 35.82%. With controls were observed, a higher percentage 
of A. lumbricoides infection in 31.64% and lower infection rates for T. trichiura 20.90% 
and Hookworm sp 17.42%.  The associations between high/normal IgG were: with to 
be case (OR 2.19, 95% CI 0.81-5.90); to have helminths (OR 1.51, 95% CI 0.65-3.51) 
and malaria-helminth interaction (OR 0.53, 95% CI 0.11-2.58 ). For high/normal IgE 
were: to be case (OR 0.71, 95% CI 0.15 to 3.29), to have helminths (OR 1.66, 95% CI 
0.39-6.97) and malaria-helminth interaction (OR 1.70, 95% CI 0.10-27.1). 
CONCLUSIONS: The results showed no significant associations between serum IgE 
and IgG levels with to have uncomplicated malaria by P. falciparum, to have helminths 
or to have malaria-helminth co-infection. However, it is important to note that for IgG an 
apparent antagonistic effect of malaria-helminth co-infection was observed. by contrast 
to IgE, a synergistic interaction was evident. Thus, the total effect of to be a case in 
malaria-helminth co-infection was: OR: 1.21 (0.71 * 170 = 1.21) and the total effect of 
to have helminths in malaria-helminth co-infection was: OR : 2.8 (1.70 * 1.66 = 2.8). 
We suggest future research to assess specific immune response in order to elucidate 
the possible implications of co-infections on the humoral immune response. 



Screening of 20 different plant extracts from Brazilian Atlantic Forest for antiamebic activities 
against Acanthamoeba 
 
Furst, Cinthia1; Custódio, Juliana1; Toneto, André1; Possamai, Cynara1; Gomes, João1; Leite, Gustavo1; 
Jamal, Claudia1; Costa, Adriana2 

 
1Centro de Ciências da Saúde, Universidade Federal do Espírito Santo, Vitória, Espírito Santo, Brazil; 
2Departamento de Análises Clínicas e Toxicológicas, Universidade Federal de Minas Gerais, Belo 
Horizonte, Minas Gerais, Brazil 
 
BACKGROUND: Acanthamoeba are free-living amoebae that can act as pathogen causing opportunistic 
encephalitis and keratitis in human. The treatment infections can be hampered by drug resistance and 
toxicity to human. Thus, looking for new substances effective against Acanthamoeba is an important 
issue. This study aimed to evaluate the amebicidal activity of plant extracts from Brazilian Atlantic Forest 
against trophozoites of Acanthamoeba. 
METHODS: An Acanthamoeba isolate from a keratitis case, cultured axenically in PYG medium, was 
used. Twenty ethanolic plants extracts were interacted with 2 x 103 trophozoites in 200 µL of PYG for 48 
h at 28 °C in 96-well microplates. The extracts concentration were 31.25, 62.5, 125 e 250 µg/mL. Assays 
were conducted in triplicate and repeated twice. Control groups included amoebae without extracts, with 
Amphotericin B and with DMSO. The statistical analysis was made using two-way ANOVA with 
Bonferroni post-hoc test. 
RESULTS: The control group treated with Amphotericin B showed an inactivation average of 90.8%, 
while amoebae without extracts or interacted with DMSO had insignificant rates of inactivation. The best 
averages of inactivation were obtained with extracts of Ipomoea alba and Xylopia sericea. I. alba caused 
viability decreasing of 92.0% and 82.0% and X. sericea inactivated 79.5% and 30.5%, at the 
concentrations of 250 µg/mL and 125 µg/mL, respectively. I. alba/250 µg/mL and 125 µg/mL and X. 
sericea/250 µg/mL had amebicidal activity similar to Amphotericin B (p ≥ 0.01). Inactivation did not 
exceed 5% when I. alba and X. sericea were used at lower concentrations. The remaining plant extracts 
inactivated no more than 50% at any extract concentration. 
CONCLUSIONS: I. alba and X. sericea can be a potential source of compounds with activity against 
Acanthamoeba. Our perspectives include toxicity studies and the conduction of assays to evaluate the 
susceptibility of cysts to these extracts. Financial support: CAPES. 
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BACKGROUND: Piroplasmids are tick-transmitted hemoprotozooans which infect 
mammals and birds. They are acknowledged for their major impact on farm and pet 
animal health and associated economic costs worldwide. Human babesiosis, also 
transmitted by blood transfusion, is an increasing public health concern. Piroplasmids 
represent an apicomplexan group that consists of the closely related Babesia, 
Cytauxzoon and Theileria parasites. 
METHODS: Over six hundred 18S rRNA gene sequences were aligned based on 
homology criteria and secondary structure models to construct a bayesian phylogenetic 
tree. 
RESULTS: We present a thoroughly revised molecular classification, comprising of five 
monophyletic Babesia lineages, one Cytauxzoon clade, and one Theileria clade. 
Notably, Babesia lineages constitute a paraphyletic assemblage calling for a change of 
genus name for at least four of these lineages. Monophyly of Cytauxzoon species 
could be confirmed. Theileria youngi and T. bicornis are demonstrated to represent 
Babesia species. T. equi, formerly: Babesia equi, is shown to be neither a Theileria nor 
a Babesia species but to belong to a separate piroplasmid clade. Each of three bird-
infecting Babesia species represent a sister taxon to different Babesia clades. 
Furthermore, seven Babesia species belonging to three unrelated clades have been 
reported to infect humans.  
CONCLUSIONS: Babesia species infecting birds may have played an important role in 
the dissemination of the parasite at an early timeframe of piroplasmid evolution. 
Babesia species infecting humans belong to at least three unrelated monophyletic 
lineages. A more widespread taxon sampling will allow to further advance Babesia 
phylogeny and taxonomy.  
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Proteinases of piroplasmid bovine pathogens: comparative genomic analysis 
of Babesia bovis and Theileria annulata 
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BACKGROUND: Closely related piroplasmids B. bovis and T. annulata share a 
genome of similar size (8 Mb) though T. annulata features an additional schizont 
parasite stage. Proteolytic enzymes of pathogenic apicomplexa parasites play an 
important role in the invasion into, survival in, and egress from the bovine erythrocyte 
host cell. Due to their vital function in the parasite life cycle, they are considered 
potential vaccine candidates and pharmacological targets. 
METHODS: Based on bioinformatic tools, an algorithm has been conceived allowing 
predicting and comparing putative proteinases in the genomes of the bovine 
piroplasmid pathogens B. bovis and T. annulata. 
RESULTS: The repertoire of proteinases is of similar size in both piroplasmid 
species. All in all, 129 proteases were identified in the genome of B. bovis and 126 in 
that of T. annulata. Orthology between proteinases could be determined for 97 
genes. A detailed analysis showed a similar number of peptidases of the aspartic, 
metallo, and threonine type. In contrast, a considerable higher number of cysteine 
peptidases were found to be present in T. annulata (34 of which 13 are species-
specific) compared to B. bovis (22 of which 1 is species-specific) while serine 
proteinases are more frequent in B. bovis (50 of which 23 species-specific 
proteinases) with respect to T. annulata (36 of which 9 are species-specific). 
CONCLUSIONS: Observed differences are mainly due to successive duplication 
events of members of the proteinase families C1 and S54. It is hypothesized that 
observed degradome disparities correspond to life cycle particularities between T. 
annulata and B. bovis. 
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BACKGROUND: Babesia bovis is a tick-transmitted hemoparasite of cattle causing 
bovine babesiosis, which affects cattle health and causes significant economic loss in 
tropical and subtropical areas around the world. Research efforts are focused to the 
development of a subunit vaccine, which would eliminate disadvantages of the 
currently used live vaccine. Recently the GPI-anchored proteome of B. bovis was 
predicted. In the present work we determined the polymorphism of five selected GPI-
anchored proteins to assess their qualification as vaccine candidates. 
METHODS: The sequence of five genes encoding predicted GPI-anchored antigens 
was determined in isolates from different regions of South and North America, and 
Australia. Genomic DNA was isolated, the nearly complete gene amplified, directly 
sequenced, and aligned. 
RESULTS: Sequence comparison showed that three of the five analyzed genes are 
highly conserved in all isolates and few point mutations were observed. In a fourth 
gene, the initial ATG codon could not be identified in the studied Argentine strains 
strongly suggesting that this sequence is dispensable for parasite survival. A fifth 
protein showed various point mutations and displayed in a strain of Mexican origin a 
deletion likewise suggesting that it might not be vital for the parasite. 
CONCLUSIONS: The high conservation displayed in three of the five studied protein-
encoding genes suggests that they might be vital for the parasite and are further 
verified as vaccine candidates. 
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BACKGROUND: Bovine cryptosporidiosis is mainly caused by the zoonotic 
apicomplexan Cryptosporidium parvum. The disease is responsible for a considerable 
morbidity and mortality of pre-weaned calves around the world. Infected animals 
excrete large amounts of the infective stage, the oocyst, into the environment. In 
humans, the infection is known to be a major cause of infant death in developing 
countries and considered emergent in industrialized ones. So far there are neither fully 
effective treatments nor vaccines available. Glycosylphosphatidylinositol (GPI) 
anchored proteins have been shown to be involved in invasion of protozoan parasites 
and are often immunodominant. In this work we identified GPI-anchored antigens of C. 
parvum in order to characterize their potential as components of a subunit vaccine 
and/or serology-based diagnostic tools. 
METHODS: A reverse vaccinology approach was followed by screening the C. parvum 
proteome using a combination of signal peptide- and five GPI-anchor predictive 
bioinformatic tools. Cryptosporidium-specific antigens were determined by a reverse 
BLASTp procedure and the Interpro database was used to determine predicted 
functions of antigen domains. 
RESULTS: Of the 3805 proteins of the C. parvum proteome, altogether 13 proteins 
were identified as being GPI-anchored. These proteins include GP40/15, which has 
experimentally been demonstrated to possess a GPI-anchor, supporting the validity of 
our approach. Three candidates were selected based on i) the highest score of 
prediction, ii) presence of a domain reported to be involved in parasite invasion, and iii) 
their Cryptosporidium-specificity, and recombinant forms were produced. 
CONCLUSIONS: Ongoing research is verifying whether selected GPI-anchored 
proteins constitute valid vaccine candidates and diagnostic antigens. Financed by 
CONICET, INTA (PNSA-1115053) and ANPCyT (PICT2012-0695) 
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BACKGROUND: The phylum of Apicomplexa comprises of unicellular eukaryotes that 
include important pathogens such as Plasmodium and Toxoplasma, the causative agents of 
malaria and toxoplasmosis respectively. Infections caused by these and other members of 
this phylum result in huge economic loss and fatalities. The malaria parasite has developed 
resistance to most of the therapeutics that are used to treat the infection. Hence, there is a 
strong need to develop novel drugs that can be used against drug resistant parasites. Our 
laboratories have been interested in developing small molecule modulators of Protein-
Protein Interactions (PPI) as chemotherapeutics. We hypothesize that the PPIs can be novel 
drug targets since the probability of parasites developing resistance to PPIs without an 
associated fitness cost would be low. One such unique PPI is the parasite Myosin Tail 
interacting protein (MTIP)-Myosin A (MyoA) complex, which is a key component of the 
invasion machinery of Apicomplexan parasites. In this study we propose to develop small 
molecule inhibitors to target the PPI between MTIP and MyoA. 
METHODS: The hybrid structure based (HSB) in silico method was used to design small 
molecule inhibitors of the MTIP-MyoA interaction. Ten best ranking hits were chosen for in 
vitro growth inhibition assay of Plasmodium falciparum and Toxoplasma gondii and the hit 
molecule C3-21 was further optimized for efficacy resulting in the design of PU065. MTIP of 
P.falciparum was validated as a target for PU065 using surface plasmon resonance (SPR) 
technique measuring the dose-dependent inhibition of the MTIP-MyoA PPI.  
RESULTS: The HSB screening led to the initial hit molecule C3-21 with an EC50 value of 
~300nM and 500nM for P.falciparum and T.gondii growth inhibition respectively. Hit to lead 
optimization of C3-21 resulted in PU065 with improved efficacy of ~60nM and better drug-
like properties. MTIP was validated as a target for PU065 using SPR studies with a Kd value 
of 800nM.  
CONCLUSION: Our preliminary studies have shown the feasibility of targeting a PPI 
between MTIP and MyoA that is conserved among all apicomplexans and is involved in 
parasite invasion. We have designed a novel pyrazole urea based compound with good 
efficacy and better drug like properties that also blocked invasion. Most significantly, we 
were unable to generate any resistant parasites to this class of compounds despite several 
attempts confirming our hypothesis that MTIP-MyoA is a novel PPI that can be developed as 
a therapeutic target for drug resistant Apicomplexan parasites.  
 



The therapeutic hookworm 
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Hookworms possess potent immunoregulatory properties. Support for this notion comes 
from immuno-epidemiological observations in hookworm-endemic countries, clinical trials 
involving experimental infection of volunteers with hookworms, and studies with animal 
models of inflammatory diseases. As proof-of-concept for the therapeutic benefits of 
helminth therapy, we have completed a small open label clinical trial using trace gluten 
consumption coupled with hookworm as an immunoregulatory agent to treat coeliac 
disease. Beyond our expectations, the treatment resulted in improved gluten tolerance, 
improved coeliac disease activity measurements and increased regulatory T cell (Treg) 
numbers in the intestinal epithelium. Despite the promising efficacy of live 
helminth therapy, the approach has major drawbacks for wide-spread implementation. 
Central to the hookworm’s ability to modulate inflammation is the excretory/secretory (ES) 
component, the parasite’s public face of the host-pathogen interactome. We have 
characterised the hookworm secretome using genomics and targeted proteomics of the 
ES proteins. At least one family of abundant ES proteins with therapeutic properties in 
mouse models of asthma and colitis has been identified, and one of these proteins (AIP-2) 
is undergoing further development as a novel biologic for treating IBD.   



Schistosomiasis vaccine antigen discovery using protein microarrays 
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Schistosomiasis is a neglected tropical disease that is responsible for almost 300,000 deaths 
annually. Mass drug administration (MDA) is used worldwide for the control of 
schistosomiasis, but chemotherapy fails to prevent reinfection with schistosomes, so MDA 
alone is not sufficient to eliminate the disease, and a prophylactic vaccine is required. Herein, 
we take advantage of recent advances in systems biology and longitudinal studies in 
schistosomiasis endemic areas in Brazil to pilot an immunomics approach to the discovery of 
schistosomiasis vaccine antigens. We selected mostly surface-derived proteins, produced 
them using an in vitro rapid translation system and then printed them to generate the first 
protein microarray for a multi-cellular pathogen. Using well-established Brazilian cohorts of 
putatively resistant (PR) and chronically infected (CI) individuals stratified by the intensity of 
their S. mansoni infection, we probed arrays for IgG subclass and IgE responses to these 
antigens to detect antibody signatures that were reflective of protective vs. non-protective 
immune responses. Moreover, probing for IgE responses allowed us to identify antigens that 
might induce potentially deleterious hypersensitivity responses if used as subunit vaccines in 
endemic populations. Using multi-dimensional cluster analysis we showed that PR 
individuals mounted a distinct and robust IgG1 response to a small set of newly discovered 
and well-characterized surface (tegument) antigens in contrast to CI individuals who mounted 
strong IgE and IgG4 responses to many antigens. Herein, we show the utility of a 
vaccinomics approach that profiles antibody responses of resistant individuals in a high-
throughput multiplex approach for the identification of several potentially protective and safe 
schistosomiasis vaccine antigens. 

   



What excites and does not excite the editors at IJP 
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The International Journal for Parasitology (IJP) publishes the results of original research in all 
aspects of basic and applied parasitology, including all the fields covered by its 
Specialist Editors, and ranging from parasites and host-parasite relationships of intrinsic 
biological interest to those of social and economic importance in human and 
veterinary medicine and agriculture. Original research includes the development of novel and 
innovative concepts and ideas, as well as experimental and observational science that raises 
new hypotheses. In applied parasitology, it will tend to favour contributions of broader 
significance to the subject rather than narrow, highly specialised applications. The principal 
form of publication is the full-length paper, which contains substantial results from a major 
program of research. The Journal also provides a medium for the publication of shorter, but 
complete, papers reporting highly significant original findings, as Succinctus articles. It also 
publishes Thematic Issues (including one devoted to this ICOPA conference) incorporating 
papers on a topical theme and commissions papers with emphasis on shorter, focused 
Reviews of topical issues and strategically important subjects. The Journal encourages 
critical comment and debate on matters of current controversy in parasitology via "Current 
Opinions". Competition for space in the journal is high, with an overall acceptance rate of 
~20%. Due to demand for journal space, and to provide authors with additional avenues for 
publishing their work under the IJP banner, we recently spun-off two open-access sister 
journals - IJP-Drugs and Drug Resistance (IJP-DDR) and IJP-Parasites and Wildlife (IJP-
PAW). This presentation will emphasise some of the key attributes that IJP editors consider 
when deciding whether a submitted manuscript should be further considered and sent for 
external peer review. 

 

   



Trematode richness in gastropod hosts - is phylogeny or ecology the main 
driver? 
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BACKGROUND: Factors determining parasite species richness have previously 
been examined in multiple host and parasite taxa, with most studies controlling for 
the effect of host phylogeny. However to our knowledge no study has attempted to 
disentangle ecological from phylogenetic influences, and quantify the effect of the 
latter on parasite species richness. 
METHODS: Here we investigated the host phylogenetic effect on trematode species 
richness in a comparative analysis of first intermediate gastropod host species. We 
used taxonomy as a nested random effect and quantified the proportion of variance 
in parasite richness for which it accounted. For all analyses we controlled for host 
sample size. A number of ecological variables were tested in an attempt to uncover 
why particular gastropod groups host a species-rich suite of parasites while others do 
not. These variables included the host snail size, density, habitat and latitude. 
RESULTS: We found that taxonomy, included as a nested random effect, accounted 
for a large proportion of the variation in parasite species richness across snail 
species, and uncovered several ecological variables which could help to explain this 
result. 
CONCLUSIONS: Our results provide the first attempt at quantifying the effect of host 
taxonomy on parasite species richness. From preliminary analyses it appears 
taxonomy could contribute more to the structure of parasite species richness in snail 
intermediate hosts than the various ecological variables examined.   
 



Taenia crassiceps–Plasmodium yoelii co-infection:  immune response outcome 
depends on the moment of the second infection 
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BACKGROUND: Helminth infections are common in tropical and subtropical regions where 
other parasitic infections are prevalent, as caused by Plasmodium, which is one of the most 
widespread and deadliest parasitic diseases. Therefore co-infections between both parasites 
frequently occur. However, little is known about the immunological aspects during this co-
infection. Currently it has been suggested that immune response present due to a helminth 
infection may influence the immune response to a second challenge. Helminthic infections 
are frequently massive, chronic and potent inducers of Th2-type response; this could alter 
the host susceptibility or resistance to subsequent infection with Plasmodium. To 
demonstrate this hypothesis, we developed a murine model of co-infection.  
METHODS: BALB/c mice were intraperitoneally infected with 10 metacestodes  of T. 
crassiceps, after 2 or 8 weeks p.i. these mice were coinfected i.v. with 103  red blood cells 
parasitized with Plasmodium yoelii 17XL (Py). We compared the survival, as well as Th1 and 
Th2 cytokine profile from co-infected mice with mice infected only with Py.  
RESULTS: 2wks co-infected mice showed reduced mortality but prominent pathology 
associated with high levels of the pro-inflammatory cytokines IL-1β, IL-12 and TNF-α, in 
contrast to Py infected mice which displayed increased mortality associated with low levels 
of IL-12p40, IL-4 and high levels of IFN-γ. Interestingly, 8wks co-infected mice increased the 
synthesis of IL-4, IL-10, IL-12 and showed low inflammatory response, thereby inhibiting the 
pathology. CONCLUSIONS: Our data demonstrate that helminth parasitized hosts 
challenged with a new pathogen, importantly modify the course of the second infection. 
 



Optimization of copro-PCR assay for the detection of Toxoplasma gondii oocyst 
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BACKGROUND: Toxoplasma gondii is an obligate intracellular parasite belonging to 
the phylum Apicomplexa that infects all warm-blooded animals and birds. The cat as a 
final host is considered culprits for shedding oocysts in the environment thus 
contaminating food items of human use and it has been exploited for spreading 
toxoplasmosis in the media since 1969.  
METHODS: PCR was used to detect T. gondii oocysts from fecal samples. Primers 
were designed using Primer-Blast software of NCBI targeting B1 gene of toxoplasma. 
The reaction was optimized to amplify a 529 bp sequence. 
RESULTS: Only 3 out of 200 samples were found positive for toxoplasmosis through 
micrometry. Out of three positive samples PCR gives 2 positive amplifications, which 
was further confirm by sequencing from Eurofins Canada.   
CONCLUSIONS: Toxoplasma gondii was confirmed at the molecular level for the first 
time in Pakistan.  
!
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BACKGROUND: Two calcified objects recovered from a 3rd to 4th-century grave of an 
adolescent in Amiens (Northern France) were suspected to be hydatid cysts. 
METHODS : In order to confirm this hypothesis, the cysts and the containing elements were 
analysed by X-ray diffraction (XRD) and X-ray fluorescence (XRF). Thin-section petrographic 
techniques were performed to detect rostellar hooks, which could have characterized hydatid 
cysts. 
RESULTS: X-ray diffraction (XRD) and X-ray fluorescence (XRF) detected the presence of 
both calcite and hydroxyapatite in the two cysts thus confirming their organic nature. Thin-
section petrographic did not detect rostellar hooks but, in one section, a faded structure 
suggesting a hydatid cyst laminated layer was observed. Surprisingly, numerous probable 
Calodium hepaticum (syn. Capillaria hepatica) eggs were identified in the wall of the cysts. 
CONCLUSIONS: Human hepatic capillariosis has not been reported from archaeological 
material so far, but could be expected given the poor level of environmental hygiene 
prevalent in this period. Identification of tissue-dwelling parasites such as C. hepaticum in 
archaeological remains is particularly dependent on preservation conditions and taphonomic 
changes and should be interpreted with caution due to morphological similarities with 
Trichuris sp. eggs. Finally, this case of probable liver hydatidosis is certainly the most ancient 
reported so far in France. 
 
Key words: Paleoparasitology, Capillariosis, Hydatidosis, Calodium, Capillaria, Echinococcus 
granulosus. 



Entamoeba histolytica EhCP112 protein participates in tight junction opening of 
intestinal epithelial cells 
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BACKGROUND: Entamoeba histolytica is the protozoan responsible of amoebiasis, an 
important morbidity and mortality cause worldwide. It is known that trophozoites affect 
the epithelial barrier opening tight junctions (TJ) with the participation of the EhCPADH 
parasite complex which is formed by EhCP112, a cysteine proteinase, and EhADH112, 
an adhesin. The aim of this work was to determine the specific contribution of 
EhCP112 to the TJ damage. 
 
METHODS: We first obtained the recombinant protein EhCP112 (rEhCP112) to 
evaluate the damage produced by both inactive and active forms in intestinal epithelial 
cells (Caco-2). After contact of rEhCP112 with Caco-2 cells we measured 
transepithelial electrical resistance (TER) during 2 h. The rEHCP112 protein was 
detected in Caco-2 cells by immunofluorescence assays and confocal microscopy 
using occludin and claudin-1 as TJ markers. Additionally, we performed western blot 
experiments to evaluate the TJ proteins integrity of epithelial cells incubated with 
rEhCP112. 
 
RESULTS: During rEhCP112 activation two forms of EhCP112 were obtained, one of 
50 kDa and another of 35 kDa corresponding to the precursor and active enzyme, 
respectively. When intestinal epithelial cells were incubated with the rEhCP112 forms, 
the active but not the precursor enzyme diminished in a 30% the TER values of Caco-2 
cells, suggesting that TJ were damaged. Correspondingly, by confocal images, in 
Caco-2 cells incubated for 2 min with rEhCP112, we observed both rEhCP112 forms at 
TJ region, co-localizing with occludin and claudin-1. However, after 30 min incubation, 
the precursor rEhCP112 seems to enter the cells via paracellular route without altering 
occludin localization; interestingly the active rEhCP112 enters by the apical membrane 
and by the intercellular space altering occludin localization from the most apical side to 
the basolateral membrane. Western blot analysis demonstrated that after incubation of 
Caco-2 cells with active rEhCP112, occludin is mainly affected in its phosphorylation 
form and claudin-1 is degraded. 
 
CONCLUSIONS: EhCP112 participates in the damage to the TJ structure degrading 
transmembrane proteins such as occludin and claudin-1 and altering localization and 
phosphorylation of occludin, however the active form of rEhCP112 is required to 
produce this damage. 
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Bovine trypanosomiasis is a chronic and debilitating disease caused by Trypanosoma 
vivax (T. vivax) with a negative impact on farm livestock. This protozoan is distributed 
in tropical and subtropical areas of the world and is mechanically transmitted by vectors 
such as Tabanus spp. and Stomoxys calcitrans. The current prevalence of this parasite 
in Ecuador is completely unknown; in fact, there is only one report issued in 1977 by 
Wells et al. (Trans. Roy. Soc. Trop. Med Hyg. 71 (5): 448-449), which indicates 22.5% 
by IFAT after evaluating approximately 20 sera. With the aim of identifying and 
determining the prevalence of T. vivax in Ecuador, a PCR protocol was designed and 
optimized including the primers for T. vivax specie specific TWJ1/TWJ2. One hundred 
fifty-two bovine from a slaughterhouse in Quito were sampled. The origin of the animals 
was reported from Santo Domingo de los Tsáchilas and Esmeraldas, provinces located 
in the coastal area. Test Optimization PCR showed that for our conditions must employ 
20 ng/uL total DNA, 20 pmol of each primer, 4.0 mM MgCl2, 1X PCR Buffer, 0.4 mM 
dNTPs, BSA 0.8 ug/ul and 1.25 U Taq DNA polymerase in a final volume 50 uL. Once 
optimized the PCR was performed on 152 cattle extracting venous blood from the 
coccygeal region. The samples were analyzed both Woo technique like PCR, obtaining 
a 1.97% prevalence and 30.26% respectively, from these results two important aspects 
emerge. Firstly, this is the first described of molecular presence of T. vivax in Ecuador. 
Secondly, the requirement for further studies of this parasite is necessary because of 
the high prevalence found in this preliminary work. 

Keyword: Trypanosoma vivax, bovine trypanosomosis, PCR, prevalence, Ecuador 



Evaluation of the PEEC / PEED program in the diagnosis of intestinal and 
extraintestinal parasites in Peru (QCIEP) 2000-2013 
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BACKGROUND: Quality control direct and indirect to the health laboratories in Lima 
and regions was performed.  In the performance of the diagnosis of intestinal and extra 
intestinal parasites involved national laboratories from 2000 to 2013. In order to 
evaluate the proficiency of laboratory tests to determine the quality of the results and 
identify areas that could be improved. Enteroparasites laboratory staff passed inter 
laboratories Quality Control with the Institute of Public Health of Chile from 2012 - 
2013; also samples for confirmation was sent to the Central Diseases Control in Atlanta 
Georgia United States from 2004 to 2007. 
METHODS: Indirect quality control carried out between 2000-2013, 3471 coprological 
samples were received from 18 regions. In direct quality control involved 53 
laboratories; being in Lima (35) and regions (18), through the composite panel of 11 
samples between coprological preserved in 10% formalin, specimens and colored 
slides, which were previously processed by concentration methods by spontaneous 
sedimentation, Technique rapid sedimentation, Stain modified Ziehl Neelsen, Method 
Graham and Kato Katz, evaluating 11 to 17 agents. 
RESULTS: Direct quality control was approval or agreement ( ≥ 75% ) in 58.7% of the 
laboratories and 11-17 agents evaluated, found difficulty in the diagnosis of E. 
histolytica , F. hepatica, Ancylostoma / Necator , H.diminuta , Strongyloides stercoralis 
and Paragonimus peruvianus. Furthermore, the indirect quality control reached a  
concordance of 59.6 %. 
CONCLUSIONS: In the laboratories, an average of 58.7% and 59.6% proficiency in 
assessing the direct and indirect control was found respectively, indicating that there 
exist limitations in the laboratories quality control, probably because of the constant 
turnover of staff and unimportant in this broad Parasitology area, it is necessary to 
strengthen the PEEC / PEED program for achievement quality control in all health 
institution in Peru. 
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Background. Epigenetic is the study of nongenetic factors that involves changes in the chromatin 

architecture and leads to gene expression or silencing. Previous studies have been demonstrated the 

presence of epigenetic machinery components in E. histolytica, such as histone acetyltransferases, 

histone deacetyltransferases, a DNA methyltransferase, and a DNA-methylated binding protein. 

However, arginine methylation in this parasite has not been described yet. This posttranslational 

modification, catalyzed by enzymes known as protein arginine methyltransferases (PMRTs), occurs in 

several cytoplasmic and nuclear proteins, and modulates several cellular pathways such as chromatin 

modification (leading to transcription activation), RNA processing, DNA repair, organelle biogenesis, and 

signaling, among others. In this work we focus the characterization of an EhPRMT1-like. 

Methods. To detect arginine methylation and a PRMT1-like protein in E. histolytica trophozoites we 

performed Western blot and immunofluorescence assays using anti-dimethylated arginine 3 of H4 

histone (H4R3 2me) and anti-human-PRMT1 antibodies, respectively. We also carried out RT-PCR 

assays to detect the transcripts of the four putative EhPRMTs. Finally, to demonstrate the enzymatic 

activity of one of these enzymes, we cloned and expressed a EhPRMT1-like protein and its ability to 

transfer methyl groups was tested in vitro using commercial histones and 3H-AdoMet.  



Results. The antibodies against the H4R3 2me epigenetic mark was detected in the nuclei of E. 

histolytica trophozoites, suggesting that this microorganism has a PRMT with similar activity to human 

PRMT1. There are five putative PMRTs in this parasite and three of them are phylogenetically related to 

human PRMT1. By Western blot assays using the antibody against human PRMT1, we detected 

EhPRMT1-like protein located in cytoplasm and nuclei of trophozoites. The antibody also recognized an 

EhPRMT1-like recombinant protein. Additionally, we demonstrated the methyltransferase activity of the 

recombinant protein on histones.  

Conclusions. All these results suggest that E. histolytica contains at least one structural and functional 

protein orthologue to human PRMT1. 
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Background. Amoebiasis, caused by Entamoeba histolytica is the third cause of death around the word 
due to protozoan infections. E. histolytica penetrates the intestinal epithelium and invades different 
human organs. It has been shown that the EhCPADH112 complex, formed by the EhADH112 adhesin 
and the EhCP112 cysteine protease, plays an important role in the virulence of this parasite. However, 
the structure of EhCPADH112 are not known yet due to the lacking of the tridimensional structures (3D) 
of the mentioned proteins. The objective of this work was to detect the interactions sites and the 3D 
structure of the complex EhCPADH112 of E. histolityca. Materials and Methods In this work, we build 
the 3D structures of EhCPADH112 complex using I-TASSER and Ramachandran plot 2.0 servers, 
molecular protein-protein docking (ClusPro Protein-protein) and molecular dynamics simulations (NAMD 
2.6 software). Results We found that EhCP112 and EhADH112 are able to interact making 27 hydrogen 
bonds, the number in the interphase residues that participate in these non-bond interactions are 37 of 
EhADH112 and 34 of the EhCP112. These predicted binding was experimentally validated with confocal 
immunofluorescense and immunoprecipitation assays. Conclusions. By 3D and bioinformatics tools we 
predicted the interactions sites of EhCP112 and EhADH112 proteins that form the EhCPADH112 
complex. 
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BACKGROUND: Toxoplasma gondii infection severity depends on host and parasite 
factors. However, the role of the parasite genotype and gestational age at infection and 
clinical outcome is unclear, thus this was the aim of the present systematic review.  
METHODS: A base was constructed with individual data gathered from articles found 
in Scopus, PubMed, ISIWeb, Science Direct, Lilacs and Google Scholar, using the 
following MeSH: typing, genotyping, toxoplasma, toxoplasmosis, humans, congenital, 
perinatal. Genotypes reported as “non-virulent” were assumed to be type II. All non-
classical strains were grouped as “atypical”. Strains from Iran were not considered for 
the analysis of genotype and clinical damage, since the study was done exclusively 
with abortions.  
RESULTS: Of 348 genotyped cases reported in 15 countries, 48.6% had both data on 
period of infection and clinical outcome. Type II parasites were the commonest in 
Europe, Africa and Asia, while type I and atypical strains were mainly found at Tropic of 
Cancer and Equator latitudes of America (Colombia, Mexico and Brazil). As expected, 
there were more clinical problems in newborns infected during the first half of gestation, 
than in those of the second one, independently on parasite genotype (86.0% vs 14.0% 
P<0.0001, Chi-square). Genotype I, atypical and recombinant strain were more 
frequent among cases infected during the first than during the second half of gestation, 
while genotype II parasites were equally frequent along pregnancy.  
CONCLUSIONS: As reported, first half of the gestation is critical for development of 
fetal damage. Genotype II strains were the commonest. More studies in other parts of 
the world are needed to finely establish the relation between genotype and clinical 
outcome in congenital toxoplasmosis.  
!



Alternative synthetic peptides to determine the serotype of T. gondii in biological 
samples 
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BACKGROUND: Serotyping is not a DNA dependent technique to characterize strains 
of Toxoplasma gondii, which has been based on synthetic peptides designed from 
dense granule polymorphic and antigenic proteins, GRA6 and GRA7. However, they 
only cover short C-terminal regions. 
OBJECTIVE: The aim of this study was to enrich the possibilities to distinguish among 
T. gondii serotypes I, II and III by linking other polymorphic/hydrophilic/antigenic 
regions of GRA6 and GRA7 to those reported and to add peptides from SAG1 in the 
screening test.  
METHODS: Eight peptides (3 for GRA6, 3 for GRA7 and 2 for SAG), were designed in 
silico using the aforementioned criteria, plus 2D and 3D model comparisons of allelic 
forms. All included linkers among peptides selected from each –whole- protein. 
Synthetic peptides were then tested by indirect ELISA with sera from naturally infected 
humans and animals and from immunized (type I) or experimentally infected (types II 
and III) mice. 
RESULTS AND DISCUSSION: With peptide GRA6 type II, homologous infections can 
be differentiated from I and III. GRA7 and SAG1 type I peptides reacted with serum 
samples from type I, III or atypic infected/immunized cases, although the later with 
larger reactivity index for type III peptide. 
CONCLUSION. The results are promising for serotyping of T. gondii in humans and 
animals. Improvements must be made to the detection system. 
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BACKGROUND: Toxoplasma gondii is among the commonest zoonotic infectious 
agents worldwide, which infects many warm-blooded animals, including humans. Cats 
are the definitive hosts and release environmentally resistant oocysts with feces. T. 
gondii is now classified in 15 haplogroups spread out around the world. Few reports 
reveal a predominance of types I and III in Mexico, although recombinant and atypical 
variants have also been found. The aim of this study was to isolate and describe T. 
gondii genotypes in cats from Colima, Mexico.  
METHODS: IgG specific antibodies were searched in sera from 51 cats from three 
municipalities by indirect ELISA. Seropositive cats were euthanized and different 
tissues were removed for mouse bioassay, end-point PCR and qPCR for B1 gene. 
Genotyping was performed by PCR-RFLP of the SAG2, SAG3, GRA6 and β-TUB 
genes. Purified amplicons were sequenced and aligned with sequences reported in the 
literature.  
RESULTS: Fourteen cats (27.4%) were positive for IgG antibodies but tissues from ten 
cats could only be obtained for bioassay and genotyping. B1 gene was amplified in 
different tissues of eight cats by end-point PCR and genotype III was determined using 
the brain sample of one cat. Three mice seroconverted; BI and SAG3 were amplified 
from tissues of two but the genotype could not be assessed. DNA from tachyzoites 
obtained from the peritoneal cavity of the third cat was positive by end-point and qPCR 
and was demonstrated as type I for SAG2, SAG3, GRA6 and β-TUB genes. Sequence 
of SAG2 and SAG3 genes had 100% identity with type I strains.  
CONCLUSIONS: This is the first report of isolation of T. gondii in cats from Colima, 
Mexico, where classical type I strains were proven to circulate. 
!
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BACKGROUNG: The possible evolution of resistance to Artemisinin Combination 
Treatments by malaria parasites will severely undermine our ability to control this 
devastating disease.   
METHODS: Here, we have used Illumina whole genome re-sequencing to identify the 
mutations in a Plasmodium chabaudi parasite in which this resistance has been 
experimentally evolved.   
RESULTS: Seven point mutations, a small deletion (3bp), one large deletion (~60 kbp) 
and one CNV (80 kbp duplication) were detected in this parasite relative to an 
artemisinin and mefloquine sensitive progenitor clone.  A point mutation in a de-
ubiquitinating enzyme (ubp1) and the 3 bp del in a membrane transporter were 
previously proposed to confer artemisinin and high-level chloroquine resistance 
respectively.  The large 80kb duplication contained an estimated twenty-two genes, 
including mdr1 encoding a multidrug resistance transporter.  Mdr1 duplication was 
previously shown to confer mefloquine resistance and contribute to higher-level 
artemisinin resistance in this lineage of P. chabaudi drug-resistant parasites.   
CONCLUSIONS: We propose that the ubp1 point mutations and mdr1 duplication both 
confer increased resistance to both mefloquine and artemisinin drugs and their 
combination. The other mutations reported here may modulate these phenotypes but 
are more likely to be deleterious, neutral or compensatory events. 
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BACKGROUND: American trypanosomiasis or Chagas disease is caused by Trypanosoma cruzi 

and promotes a significant impact on human health. Studies on the mechanisms of gene regulation 

in this parasite has evolved, which demonstrates the importance of molecular tools for studies 

related to adaptive changes in these parasites. Increased resistance in T. cruzi peroxiredoxins 

under conditions of nitro oxidative stress in vivo or in vitro demonstrates that antioxidant enzymes 

of T. cruzi (cytosolic and mitochondrial peroxiredoxins synthetase and trypanothione) may act as a 

virulence factor. The objective of this study was to analyze the antioxidant enzymes as virulence 

factors of the wild strains CBT, Silvio and Dm28c SMM36 (isolated in Santa Maria Madalena, Rio 

de Janeiro State, Brazil) and identification of 2D gel protein coupled mass spectrometry and 

tensions Dm28c SMM36. 

METHODS: Epimastigotes grown in LIT medium supplemented with fetal bovine serum were 

utilized in this experiment. Proteomics: 2D proteomic map (1st and 2nd dimension) and Mass 

Spectrometry strains DM28c and SMM36. Western Blotting: Analysis of the level of virulence of 

parasites with antibodies: SOD A; SOD B; APX; CPX; MPX; TR; TXNI and TXNII. 

RESULTS: We found that peroxiredoxins are not highly abundant proteins expressed at similar 

levels in different strains of T. cruzi. The parasites that over express it showed a significant 

increase in infectivity compared to attenuated strains. The 2D map revealed that the strain SMM36 

has more protein when confronted with the reference strain DM28c. 

CONCLUSIONS: These results emphasize the importance of monitoring rural and wilderness 

areas for the presence of insects responsible for high rates of infection with the wild strain. 
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BACKGROUND: Toxoplasmosis is an infection disease affecting one third of the 
human population and is caused by the protozoan parasite Toxoplasma gondii. A TH1 
immune response is essential for protection, IFN-γ being the major mediator of 
resistance. Treg cells are CD4+Foxp3+ cells that actively suppress pathological and 
physiological immune responses, thereby contributing to the maintenance of immune 
homeostasis.  We observed that BALB/c mice intraperitoneally (ip) infected with T. 
gondii cysts showed a 100% mortality, which concurs with a decreased Treg cell 
percentage in blood and spleen and increased levels of IFN-γ in serum. Although it has 
been reported that low IL-2 production during infection is responsible for the reduction 
in Treg cell percentage, we were interested to analyze if IFN-γ has a major role in this 
reduction.  
METHODS: Since STAT-1 is involved during signaling by IFN-g, STAT-1-/- KO mice 
were ip infected with the ME49 strain of T. gondii and we analyzed the percentage of 
Treg cells in spleen and blood, the percentage of intracellular IFN-γ in CD4+ and CD8+ 
cells and the levels of IFN-g in serum.  
RESULTS: We found that the Treg cell percentage in blood remained unchanged and 
in spleen was increased during the acute infection, although all mice died during this 
period.  IFN-g levels in these mice were lower than those observed in infected WT 
mice; CD4+- and CD8+-producing IFN-g cells were also reduced. In order to 
demonstrate if IFN-g was involved in Treg cell reduction, we injected a neutralizing 
mAb against IFN-g to infected WT mice.  We observed that these animals did not show 
a reduction of Treg cell number in blood.  
CONCLUSIONS: The high levels of IFN-γ produced during the acute T. gondii infection 
are involved in the collapse of Treg cell percentage.  
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BACKGROUND: ROP 16 is a protein kinase of Toxoplasma gondii identified as a 
determinant of virulence in mice. A single amino acid substitution in the 503 position 
(Leu-Ser) of the kinase domain affects the protein function and determines the parasite 
virulence. It is important to know if different strain types cause disease with different 
characteristics and indeed if this is a relevant fact in human toxoplasmosis. Serotyping 
using peptides has been used to find association with serotypes and clinical forms of 
toxoplasmosis. The aim of this study was to perform a prevalence analysis of 
antibodies against a peptide from the ROP16 protein type I (ROP16 503L) in human 
clinical samples with toxoplasmosis in Colombia. 
METHODS: A specific ELISA for antibodies against peptide ROP16 503L 
(ALNSLVQSQPPFL) was performed. We tested serum from people with different forms 
of the infection: 27 asymptomatic, 19 with congenital infection, 11 with ganglionar 
toxoplasmosis and 42 with ocular toxoplasmosis. 50 serum samples from seronegative 
persons were used to establish a cut-off value. We included 5 serum from people that 
was known to be infected with the type I strain and 5 not infected by type I strains. 
Samples were processed in duplicate and two separate assays were performed.  
RESULTS: Assays were positive in 34.8% (16/46) of persons with ocular 
toxoplasmosis, 47.4% (9/19) with congenital toxoplasmosis, 32.1% (9/28) with 
asymptomatic toxoplasmosis and 27.3% (3/11) with ganglionar toxoplasmosis. 
Although the percentage of positivity was higher in individuals with congenital 
toxoplasmosis, no statistically significant differences were found among the groups of 
patients (p= 0.692). There was no association between clinical forms and the positivity 
of the assay (p= 0.650).  
CONCLUSIONS: Although our assay was specific, the prevalence of antibodies 
against the virulent form of ROP16 was not different between different clinical forms of 
toxoplasmosis, suggesting that infection with strains harboring the amino acid 
substitution of the virulent strain of ROP16 can be present in asymptomatic or 
symptomatic infections. ROP16 based serotyping was not useful as predictor of severe 
forms of toxoplasmosis. 
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BACKGROUND: Gastrointestinal nematodes are common parasites in sheep even in temperate areas: 
The objetive was to determine the prevalence and intensity of gastrointestinal nematodes, in the village 
of Tres Marias Huitzilac, State of Morelos. 
METHODS: 97 gastrointestinal tracts of sheep slaughtered in a workshop were used for three years, 
analyzing the data by periods of rain (May-November) and dry season (December to April ) of these 
digestive tracts, the entire contents of the abomasum, small intestine and large intestine in polyethylene 
bags was collected. Nematodes were collected and the species were identified.  
RESULTS: Prevalence of Haemonchus contortus varied periods of rain and dry season respectively 
from 0% to 20% and the intensity ranged from 0 to 236. Prevalence Bunostomum trigonocephalum 
changed of 13.3 to 80% and the average intensity of positive from 16.5 to 259.8. The prevalence of 
Nematodirus spathiger changed in the same period of 20.8% to 80% and the average intensity of 
positive in both seasons of 17.2 to 163.3. The prevalence of Chabertia ovina ranged in those periods 
from 33.3% to 100%, while the average intensity in the same seasons, ranged from 17 to 100. 
Prevalence of Oesophagostomum spp (most were Oesophagostomum columbianum) changed during 
these periods of 26.6 to 73.3%, while the average intensity of positive ranged from 2.5 to 24.4 
respectively. The prevalence of Trichuris ovis, changed from 33.3 to 58.3% and the average intensity of 
positive samples during the two seasons ranged from 5.3 to 11 per gastrointestinal tract.  
CONCLUSIONS: It is concluded that six species were identified, five in both seasons. Ch. ovina was the 
highest prevalence and B. trigonocephalum was the highest intensity in the dry season. 
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BACKGROUND: The aim was to compare the efficacy earrings based Abamectin 8% + 
piperonyl butoxide 20%, against the application of Fenthion Pour On in reduction of 
Haematobia irritans and the difference in weight gain in cattle.  
METHODS: Two groups each of 99 cattle infected naturally were used. Group 1 (G1) 
was placed earrings with abamectin and G2 was applied fenthion, quantification of flies 
was performed for 100 days: 1 (9 May) 7, 30, 41, 60, 78 and 100, plus the difference 
was recorded in weight gain.  
RESULTS: The average number of flies at baseline in the G1 was 838 ± 56, and for 
823 ± 57 G2, with no statistical difference p < 0.05. Later, in subsequent readings in the 
G1 on day 7 was a marked reduction of flies (0.31 ± 0.79) in the following readings of 
30 to 78 were 0 and on day 100 it was 10 ± 4. In G2 on day 7, the average reduction of 
flies was 2 ± 0.82, at day 30 was 45 ± 11 at day 41 was 364 ± 49, a situation that 
exceeded the economic threshold and repeated the treatment (fenthion); 60 day 
reading averaged 2 ± 0.85, however, in the 78 day reading of the average fly again 
rose to 589 ± 65, so it was necessary to apply a third treatment (fenthion) observing 
day 100 flies average 43 ± 10. Percentage reduction in G1, was 98.8 to 100%, 
whereas in group 2, the reduction ratio was 99.8 0.4 % 28. Weight gain G1 was 57.3 ± 
0.7 while the G2 was 55.4 ± 2.2 with a difference of 1.9 kg per animal p <0.05. 
CONCLUSIONS:! In G1 greater percentage of reduction of H. irritans and greater 
weight gain was recorded during the study period compared to G2. 



Anti-amoebic activity of Adenophyllum aurantium extract 
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BACKGROUND: Amoebiasis is a human infectious disease caused by the amoebic 

parasite Entamoeba histolytica, responsible for considerable mortality and morbidity in 

the World. The plant Adenophyllum aurantium has been used in Mexico for various 

ailments, especially for the skin. In our search for new antiprotozoal chemotherapy, the 

effect of an extract from A. aurantium was analyzed against E. histolytica trophozoites. 

METHODS: The cytotoxic effect of ethyl acetate extract of the root of this plant 

(AaAcR) was evaluated. Metronidazole was used as positive control for growth 

inhibition. The ultrastructure of the cells was analyzed by transmission electron 

microscopy and the actin cytoskeleton restructuration by fluorescence confocal 

microscopy and western blot. 

RESULTS: AaAcR showed a cytostatic effect at 48 h with an IC50 of 230±24 µg/ml; it 

presents autofluorescent compounds that are internalized into specific vacuoles that 

can be observed by transmission electron microscopy as electron-dense vacuoles. 

This extract altered the organization of the actin cytoskeleton within 2 h of interaction 

decreasing the amount of filamentous actin and structures such as stress fibers and 

adhesion plates observed in amoebas without treatment. Moreover, the adhesion 

process was also affected, most probably as a consequence of disruption of the actin 

cytoskeleton. 

CONCLUSIONS: The ethyl acetate extract of the Adenophyllum aurantium root 

possesses compounds that exert a cytostatic effect on E. histolytica trophozoites, 

probably disturbing the function of the actin cytoskeleton, an important target in the 

search for anti-amebic compounds.  

 
 

 



In silico and functional analysis of Src from Entamoeba sp 

López-Contreras L., Hernández-Ramírez V.I.,  Montaño Sarita, Herrera-Martínez 
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Advanced Studies, Av. IPN 2508, San Pedro Zacatenco, 07360, Mexico City, Mexico. 
 
BACKGROUND: The genus Entamoeba has complex signal transduction machinery 

through which it senses and interacts with different environments it encounters during 

host tissue invasion that helps to promote disease (E. histolytica). The presence of a 

large number of protein kinases (almost 307) indicates that phosphorylation is an 

important mechanism of regulation for these parasites; however, protein kinases from 

Entamoeba vary in terms of their domain organization and display features that may 

have a bearing in the unusual biology of these organisms. Src kinases from higher 

eukaryota are involved, among other functions, in the regulation of the actin 

cytoskeleton, and share a conserved structural domain consisting of consecutive 

peptide binding domains (SH3 and SH2), tyrosine kinase domain (SH1), and a SH4 

domain that associates with the cell membrane. Also important for cytoskeleton 

regulation, is the kelch domain, which is present in actin crosslinking proteins. While in 

E. histolytica, the main homologue of Src kinase lacks SH3 and SH2 domains, it retains 

a kelch domain, strongly suggesting that this kinase could be involved in the 

cytoskeleton regulation.  

METHODS: The activation and inhibition mechanism of Src were investigated by in 

silico analysis using NAMD2 and AutoDock4 software. The in vivo functionality of Src in 

E. histolytica and E. invadens was evaluated using Src-inhibitor-1, and confocal and 

electron microscopy assays.   

RESULTS: In silico and experimental data indicate that Src-inhibitor-1 is able to inhibit 

E. histolytica Src, affecting the cell morphology by disturbing the actin cytoskeleton 

remodeling probably without touching cell adhesion. Furthermore, in E. invadens, 

which also possess a Src-like kinase, the Src-inhibitor-1 inhibited the encysment 

process by almost 90%.  

CONCLUSION: These results support that Src is critical in the biology of Entamoeba 

through regulation of the actin cytoskeleton remodeling which interferes with 

encysment process.  The unusual structure of Src from Entamoeba has to be 

considered in future investigations aiming to use Src-like kinse as a drug target to 

prevent transmission of this parasite. 
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Vulnerability to vector-borne transmission of Trypanosoma cruzi through social 

representations and practices. 

Short title: Vulnerability for transmission of Trypanosoma cruzi  

 

 

Alba Valdez Tah 

Laura Huicochea Gómez 

Janine M. Ramsey 

 

Introduction: Vector-borne transmission of Trypanosoma cruzi (VBTTc) to humans depends 

on hazard variables from the landscape, the infected bug, and human-vector interaction 

components, and human vulnerability, which may be defined most directly using social 

representations and practices for health-disease and territorial appropriation frameworks.  

Materials and methods: In depth-interviews and participatory observation were conducted 

in Zoh-Laguna, Calakmul, to explore social representations and practices within all 

landscape fragments using both ethno-ecological and ethno-medical models for VBTTc.   

Results: Bug bites are considered a normal part of life by inhabitants. Triatomines are 

associated with high humidity conserved wild habitats with low levels of filtered light, despite 

recognition of housing infestation. These beliefs offer a basis for lack of prevention/protection 

practices and provoke a reduced perception for bite risk in all landscape fragments, 

especially in the dry season.  Activities in extra-domestic spaces, including unprotected 

sleep, are conducted principally in the dry season when greatest triatomine foraging occurs, 

due to climatic and geological conditions. Beliefs regarding the bug´s “venom” (parasite) and 

“allergy” (dermal presentation) have motivated the perception that more bites from 

triatomines renders a person “protected”, principally in men. Despite perceptions that 

conserved fragments are important to maintain bugs away from houses, although these 

should be distant from the human community, charcoal production, land-clearing and 

livestock are increasing in the absence of other labor options.  

Conclusions: Analysis of disease-health and territorial appropriation-use frameworks 

provides a more complete understanding of vulnerability components for VBTTc differentially 

in each habitat of a landscape. This is particularly important for Zoh Laguna, where 

transmission hazard occurs equally in domestic and ecotone habitats, based on vector 

bloodmeal source and infectivity. Understanding the population´s beliefs and practices 

regarding health-disease and territorial appropriation (given current knowledge) is essential 

to analyze vulnerability for VBTTc and develop culturally relevant community-based control 

and prevention. 



Institutional and individual tolerance for high labor loss and disease burden from 
Chagas disease in Mexico. 
 
Short Title: Challenges for neglected Chagas disease in Mexico 
 
Ramsey Janine M.  
 
Centro Regional de Investigación en Salud Pública, National Institute for Public Health 
Research, 30700, Tapachula, Chiapas Mexico 
 
BACKGROUND: Despite more than 3 decades of evidence for vector transmission of 
Chagas disease in more than 90% of the Mexican territory, 1/100 blood donations 
contaminated, and between 1.1 and 2 million persons infected with Trypanosoma cruzi, 
its inclusion in public health prevention operations and clinical care systems remain 
neglected.  
METHODS: A systematic analysis of normative and operative laws, procedures, and 
public and health administration structure and policy provide a roadmap of the 
systemic, health-care sector, and country-specific Chagas disease/Trypanosoma cruzi 
challenges facing effective prevention, attention and control in Mexico.  
RESULTS: The cost of a diagnosed and treated case increases 24-fold from early 
acute to indeterminate stage and the major cost component for lifetime cost is working 
days lost, independent of demography, particularly for urban populations. Inequities for 
access to services, of disease burden and exposure to vectors are biased since vector 
personnel work predominately in urban areas, although medical and healthcare 
personnel ignore the disease equally in urban and rural populations. Many political 
challenges for Chagas disease in Mexico are common to all Chagas endemic 
countries, others are specific to the Mexican healthcare sector and public 
administration, yet others specific to the vertical vector-borne disease prevention and 
control program, and those specific to vector transmission of T. cruzi in Mexico. Apart 
from the AMEPACH and some academic groups, there has been no attempt to 
collectively advocate for patient rights and care.  Lack of information, training and 
policy maintain the disease transparent at the economic, healthcare sector level 
(policy, physicians, nurses) and for individuals at-risk for vector transmission. 
CONCLUSIONS: Evidence-based program policies in Mexico can no longer argue 
against the urgent need to develop an effective and dynamic evidence-based approach 
for CD prevention/vector-transmission control and clinical attention from healthcare 
assistance programs in Mexico.   



Phylogeography of Trypanosoma cruzi 
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BACKGROUND: Multiple genetic, biological and biochemical criteria have been used in 
the last decade to study the evolution, phylogeography and population structure of 
Trypanosoma cruzi (Tc). Key parameters of the parasite´s life history, eco-
epidemiology and disease association await a better understanding of Tc population 
genetics and diversity.  
METHODS: A systematic review of articles published in indexed journals since 2005 on 
the phylogeny or phylogeography of Tc was conducted using specific criteria 
surrounding study hypotheses, sampling methods and design, analytical tools and 
associations with reservoirs, geography, and clinical care. Trypanosoma cruzi 
populations from 6 Mexican landscapes, including wild and domestic reservoirs, 
humans, and bugs are contrasted with existing evidence from Central and South 
America.  
RESULTS: Multi-locus genotyping has revealed six DTUs in 2 principal lineages, TcI 
and TcII.  DTU I sub-divides into 5 clades (TcIa-Ie), while TcII further sub-divides into 
III, IV, V, and VI, renamed from TcIIa-e. Although the majority of samples used to 
define and geographically report presence of DTUs are laboratory-selected isolates, 
some associations are being reported with geographic areas, reservoir species or 
clinical case history. The few phylogeographic studies published lack species and 
sample representation and are descriptive.  In Mexico, a more robust analysis shows 
that there is far more TcII lineage than previously reported, both north and south of the 
Tehuantepec Istmus. Although DTU TcIa is found in Mexico, a novel subtype is far 
more prevalent. DTUs TcII, TcIII and TcVI are the most prevalent from lineage II.  
CONCLUSIONS: There are very few population-based studies on Tc DTUs and less 
than a handfull with robust representation for landscape analysis. Meta-population 
surveys of Tc from wild and domesticated reservoirs (including humans), and different 
bug species will be required in Mexico and other countries to more clearly analyze 
parasite transmission cycles and design barriers for human risk. 



Evidences for glycosylphosphatidylinositol as a pivotal molecule for the 
development of vaccines against bovine babesiosis 
 
Rodriguez, Anabel Elisa1; Flores, Daniela Agustina1; Echaide, Ignacio3; Schnittger, 
Leonhard1,2; Florin-Christensen, Mónica1,2 
 
1Instituto de Patobiología, CICVyA, INTA-Castelar, 2CONICET, Buenos Aires, 3EEA-
Rafaela, INTA, Argentina 
 
BACKGROUND: Glycosylphosphatidylinositols (GPIs), either free or serving as 
anchors of membrane proteins, are abundantly present in parasitic protozoa, and have 
been shown to be strong immunomodulators. Since GPIs could be targets for the 
development of control strategies against B. bovis and B. bigemina, two protozoan 
parasites that cause bovine babesiosis, our work is aimed at characterizing their 
structure, associated proteins and metabolism in these organisms, as well as their 
relevance for survival. 
METHODS: B. bovis merozoites were incubated with PI-specific phospholipase C (PI-
PLC) or the GPI biosynthesis inhibitor mannosamine and the effect on invasion was 
microscopically evaluated. Genes encoding GPI biosynthetic enzymes were identified 
in B. bovis and B. bigemina genomes and their transcription verified in merozoites by 
RT-PCR. B. bovis merozoite glycolipids were extracted with solvents and 
chromatographycally analyzed. The GPI-anchored proteome of B. bovis was 
bioinformatically predicted and characterized.   
RESULTS: Our work has so far shown that: (i) B. bovis invasion of erythrocytes is 
abrogated both by mannosamine and PI-PLC treatment; (ii) B. bovis and B. bigemina 
contain transcriptionally-active genes necessary for GPI biosynthesis, (iii) the main free 
GPI of B. bovis has an exclusive structure among apicomplexans; (iv) B. bovis has 17 
predicted GPI-anchored proteins, 12 of which had not been previously described, 
containing repeats with putative adhesion/receptor functions.  
CONCLUSIONS: On-going work is analysing whether qualitative and quantitative 
differences are found in Babesia sp. isolates displaying different degrees of 
pathogenicity, and verifying identified GPI-anchored antigens as vaccine candidates. 
 
Supported by the European Commission (INCO 245145); ANPCyT (PICT 2010-0438 
and PICT 2011-0114) and INTA (PNBIO-1131034) 
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Entamoeba histolytica EhCPADH complex alters adherens junctions and desmosomes of 
epithelial cells monolayers 

1Hernández-Nava Elizabeth, 1Betanzos Abigail, 1Chávez Bibiana, 2Nava Porfirio, 1Orozco Esther. 
1Department of Infectomics and Molecular Pathogenesis; 2Department of Physiology, Biophysics 

and Neurosciences. Center for Research and Advanced Studies. Av. IPN 2508. México, DF. 

 

Background: Amoebiasis is caused by the parasite Entamoeba histolytica and represents a public 
health problem worldwide. Little is known about the molecular events that mediate initial interaction 
of trophozoites and epithelial cells. The EhCPADH complex, formed by the EhADH adhesin and 
the EhCP cysteine protease, uses tight junctions as a gateway for epithelium invasion. Here, we 
studied the effect of these proteins in adherens junctions (AJ) and desmosomes. Methods: MDCK 
epithelial cells were incubated with E. histolytica trophozoites at different times (2, 10 and 30 min). 
Then, after trophozoites removal we determined the integrity of AJ and desmosomes proteins. By 
transmission electron (TEM) and confocal microscopy assays of MDCK cells incubated with 
trophozoites we determinate the localization of EhCPADH complex. Additionally, by 
immunoprecipitation experiments we analyzed the association of EhCPADH with adherens 
junctions (AJ) and desmosomes proteins. Results: E. histolytica trophozoites degraded β-catenin 
and E-cadherin (AJ proteins) and desmoplakin l/ll and desmoglein 2 (desmosome proteins), in a 
time dependent manner. Microscopy images showed that at early incubation times, EhCPADH is 
mainly localized at the most apical region of the intercellular space, at TJ location; while at 10 min 
incubation, EhCPADH complex was found along lateral membrane of epithelial cells, co-localizing 
with the AJ and desmosomes proteins. EhCPADH coprecipitated with β-catenin and desmoplakin 
l/ll proteins, but not with E-cadherin or desmoglein 2. Conclusions: E. histolytica trophozoites 
invade the epithelium through the intercellular space interacting and degrading the intercellular 
junction complex, although the trophozoites also penetrate through the paracellular pathway. 
EhCPADH complex has a prominent role in these events.   



Effect of isopod parasites in marine fishes of Indian coastal environment  
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BACKGROUND: Isopods form an Order in the crustaceans. They are associated with many 
species of commercially important fishes around the world and cause significant economic 
losses to fisheries by killing, stunting, or damaging these fishes.  
METHODS: Fish were collected directly from the trawlers landed at Vedaranyam (10°45΄N, 
79°52΄E) and Muttam (9°54΄N, 76°43΄E), respectively Southeastern and Southwestern 
coasts of India. 
RESULTS: The fish-parasitic feed on blood or ooze from wounds. Isopods have been 
accused of directly transmitting lymphocystis disease, but this is unlikely considering their 
feeding habits and behaviour. As cymothoids penetrate the skin with their pereopods and 
mouthparts, and the tissue inhabiting forms maintain a small opening to the outside, 
secondary infections occur. The wounds they cause provide entry points for microbial 
diseases. Infested fish had extremely pale gills, indicating severe anaemia. Gill rakers were 
seriously lost, apical edges damaged and out off gill lamellae heavily destroyed. Some 
secondary gill lamellae were fused or thickened. Between the gill lamellae, callus-like 
thickening was observed. The parasites occupy the entire branchial chamber of the host 
may produce pressure on the gill surface and thus affecting the efficiency of respiration. The 
histopathological symptoms owing to isopod parasites were categorised as gross lesions 
and histopathological anomalies noticed in the present study. Clupeiformes species 
belonging to the families Chirocentridae, Engraulidae, Pristigasteridae and particularly 
Clupeidae are most infested fish groups.  
CONCLUSIONS: Isopods can cause morbidity and mortality in captive fish populations. 
Although, the infestation may not cause immediate death, it will affect the normal growth of 
the host fishes. They may lead to economic loss of fishes. 
 
 
 



Phenotypic heterogeneity in oxidative stress tolerance of promastigotes among 
Leishmania braziliensis clinical isolates 
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BACKGROUND: The protozoan parasite Leishmania braziliensis is one of the most 
pathogenic Leishmania species circulating in Latin America. Infection with this species 
evolves to clinical disease of varying severity and is associated with antimonial (SbV) 
treatment failure. Reactive oxygen and nitrogen species are stresses that Leishmania 
encounters throughout its life cycle and upon SbV treatment as well. L. braziliensis 
isolates naturally resistant to nitric oxide (NO) have been described and this correlated 
with a worsened clinical presentation and SbV-unresponsiveness in patients compared 
to NO-susceptible parasites. We aimed to get further insight into the parasite’s 
capability to withstand oxidative/nitrosative stresses and explore its relation to the 
clinical treatment outcome.  
METHODS: Eight L. braziliensis isolates originated from Peruvian and Bolivian patients 
with cutaneous leishmaniasis were studied; 2 each from SbV treatment failure and cure 
cases from each location. Parasite susceptibility to hydrogen peroxide (H202), SNAP (a 
NO donor) and trivalent antimony (SbIII) was assessed at 3 different time-points during 
promastigote growth using Alamar blue-based fluorimetric assays. The outcome of the 
stress tests was expressed in IC50 (50% inhibitory concentration)-values over time.  
RESULTS: Within each strain, the susceptibility to the 3 stresses varied significantly 
during promastigote growth (p<0.01), but was not necessarily correlated. Furthermore, 
for a given stress, the time-course patterns of susceptibility varied significantly among 
strains: so far, there was no clear link with treatment outcome.  
CONCLUSIONS: Altogether our data suggest a high heterogeneity of adaptations to 
stress in promastigotes of L. braziliensis. These findings encourage further phenotypic 
characterization of a larger sample of isolates, also including the intracellular 
amastigote stage.  
 



 
Helminths of the endemic frog Lithobates pustulosus (Amphibia: Ranidae), in two 
states from Mexico 
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BACKGROUND: The knowledge of the helminth fauna of amphibians in Mexico is still far 
from complete, with only 17.5 % of this group of hosts studied in this aspect, and 136 
helminth species reported. Of the genus Lithobates, 15 of the 27 Mexican species have 
been reported hosting at least one helminth species. The aim of this work is to present 
some new helminthological records of the endemic frog Lithobates pustulosus, which had 
not been studied before. Forty frogs were collected from 4 localities in Colima (2) and 
Jalisco (4), Mexico.  
METHODS: Frogs were dissected under a microscope, helminths were extracted, fixed 
and processed (stained and mounted) for identification.  
RESULTS: We found 627 helminths belonging to 3 Phyla: Trematodes, with 5 genera; 
nematodes, with 5 genera and Acanthocephala with one species. The frogs in Colima 
hosted 4 trematode species (Halipegus sp., Langeronia sp., Gorgoderina sp., 
Glypthelmins quieta) and 5 nematodes (Foleyellides sp., Rhabdias sp., Oswaldocruzia sp., 
Aplectana sp. and Cosmocerca sp.). In Jalisco we found 5 species of trematodes: 
Langeronia sp., Haematoloechus sp., Gorgoderina sp. Glypthelmins quieta and Halipegus 
sp. Foleyellides sp. and Oswaldoruzia sp. were exclusive of Colima and Haematoloechus 
sp., and acantocephalans were only found in Jalisco. Four species were found in both 
localities: Haematoloechus sp.; G. quieta and Foleyellides sp. Only one trematode was 
found in larval and adult stage: Gorgoderina sp. The trematodes Glypthelmins quieta, 
Haematoloechus sp., Langeronia sp. and Halipegus sp. were found as adults and also the 
nematodes Foleyellides sp., Oswaldocruzia sp., Aplectana sp. and Rhabdias sp.  
 



Strategies for Vaccine Development for Hemoparasites 
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BACKGROUND: Strategies to identify protective vaccine antigens for hemoparasites 
requires understanding protective immune mechanisms. Intraerythrocytic Babesia 
bovis merozoite and Anaplasma marginale antigens are processed and presented by 
professional antigen presenting cells (APC) via an exogenous MHC class II-dependent 
pathway and thus are recognized by immune CD4 T cells. Intralymphocytic Theileria 
parva schizont antigens are processed and presented by both infected T lymphocytes 
and professional APC and stimulate both MHC class I restricted CD8 T cells as well as 
CD4 T cells, which may provide necessary help to stimulate long lasting memory CTL. 
As immunodominant proteins are often antigenically variable and non-protective, our 
research focuses on identification of CD4 T-cell antigens that are strain-conserved and 
immunologically subdominant in the context of appropriate MHC class II recognition. 
METHODS: Immune bovine CD4 T-cell lines were stimulated with B. bovis merozoite 
antigens fractionated by continuous flow electrophoresis. Rabbit antisera raised against 
immunogenic fractions were used to screen an expression library and parasite genes 
identified. Protective A. marginale bacterial outer membranes (OM) were separated by 
2D-E and antigens were identified on immunoblots probed with IgG2 from cattle 
immunized with OM. Following trypsin digestion and LC-MS-MS, antigens were 
identified by searching the genome database. Candidate proteins were expressed in 
vitro, tested for CD4 T-cell recognition, and selected recombinant proteins tested in 
vivo. Bioinformatics will be used to identify T. parva schizont antigens conserved 
across sequenced bovine and cape buffalo isolates that are predicted to be secreted or 
surface exposed. Expressed proteins and peptide pools will be screened with immune 
CD4 T-cell lines. 
RESULTS: Four novel and four known B. bovis merozoite proteins were identified and 
25 antigenic A. marginale proteins were identified, of which 14 were novel and 
annotated. Immunization and challenge studies with the best candidate antigens failed 
to reveal a protective antigen for either B. bovis or A. marginale. 
CONCLUSIONS: It is unlikely that one or two proteins will induce protective immunity 
against a complex hemoparasite, so it is important to screen large numbers of proteins 
for recognition by immune T cells for use in a multivalent antigen vaccine. 



Molecular characterization of Cryptosporidium spp. in Mexican people 
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BACKGROUND: Cryptosporidium is a protozoan parasite worldwide distributed. This 
parasite cause diarrhea and immunosuppressed people are the most susceptible host 
and sometimes is mortal. Today, there are not reports describing species (genotypes) 
of Cryptosporidium in Mexican people. The aim of this work is to know the molecular 
characteristics of Cryptosporidium in Mexico.  
METHODS: Fecal samples were collected from subjects with and without symptoms 
from Hermosillo and Mexico, City. The identification of oocysts in stool using the Ziehl-
Neelsen modified stain commonly known as Kinyoun. To determine Cryptosporidium 
species, restriction fragment length polymorphism (RFLP) analysis was performed 
based on the gene of the small subunit rRNA (SSU rRNA), using VspI restriction 
enzyme.  
RESULTS: In this work, 17 positive cases were analyzed: three different species of 
Cryptosporidium were identified: six cases were C. parvum (bovine genotype); ten 
cases C. hominis (human genotype) and one case C. felis. This result was confirmed 
by sequence analysis of the nested PCR products.  
CONCLUSIONS: Due to the major number of cases infected with C hominis, these 
results suggest the importance of antroponotic transmission of Cryptosporidium in 
Mexico. However, more analysis are necessary to support our hypothesis.  
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BACKGROUND: Soil-transmitted helminths (STH) are most prevalent in communities lacking 
adequate clean water, sanitation and hygiene (WASH). Deworming programmes with anthelminthic 
drugs are highly effective in reducing morbidity but rapid reinfection occurs if there is no reduction 
in environmental contamination with infective stages, impeding the sustainability of STH control 
programmes based on deworming alone.  
METHODS: WASH for WORMS is a cluster randomised controlled trial assessing the impact of a 
community-based WASH intervention, implemented by WaterAid Australia, on infection with 
intestinal parasites following mass albendazole chemotherapy in villages in Timor-Leste. In this 
trial, initiated in 2012, 12 intervention villages have received the WASH programme and 
albendazole treatments every six months and 12 control villages have received only the six-
monthly albendazole. All villages will be followed up for two years after the first albendazole 
distribution. Additionally, a study using a mixed-methods design is being implemented to 
understand influences on the uptake of the WASH intervention. An overview of the study design 
will be presented. Additionally, the prevalence and intensity of STH infections at baseline and after 
the first (6-monthly) follow-up will be presented, together with the results of an anthelmintic efficacy 
trial using a single dose of albendazole on STH conducted in 8 villages. 
RESULTS AND CONCLUSIONS: At baseline the prevalence of STHs was extremely high, with 
>90% of participants infected with at least one STH (assessed by PCR) mostly comprising Necator 
americanus (75.3%) followed by Ascaris lumbricoides (63.6%). This trial is the first reported RCT 
evaluating the impact of integrated community-based WASH and deworming programmes on 
infection with STHs in Asia; and will provide essential evidence for scaling up integrated 
programmes for STH control. 



Immunity in congenital and ocular toxoplasmosis: how Toxoplasma escapes 
local immune response and remains latent in immunoprivilegied organs.  
 
Candolfi, Ermanno 
 
Institut de Parasitologie et de Pathologie Tropicale de l’Université de Strasbourg, 3 rue 
Koeberlé, F-67000 Strasbourg France ; candolfi@unistra.fr  
 
Toxoplasma gondii is an extraordinarily successful intracellular parasite, infecting 
almost 30% of humans worldwide. Its infection is an important cause of central nervous 
system and ocular disease, both in immunocompromised and in certain 
immunocompetent populations. Oral infection with Toxoplasma sporozoites or 
bradyzoites leads to the rapid spread of quickly replicating cytolytic tachyzoites 
throughout the whole body. Toxoplasma easily crosses the blood-retina, -brain and 
placental barriers. Although parasite-mediated host cell lysis is probably the principal 
cause of tissue destruction in immunodeficiency states, hypersensitivity and 
inflammatory responses may underlie severe disease in otherwise immuno-competent 
individuals. The acute phase of infection lasts for less than around ten days. The 
parasite causes a very strong type-1 response focused on the interferon-gamma 
secreted by the T lymphocytes crucial in pathogen clearance. This immune response 
limits the tissue extension of the parasite, ensuring the survival of the host, but, 
paradoxically, also aiding the survival of the parasite by converting it into a bradyzoite, 
an intracellular quiescent resistant form persisting in the muscle, brain and ocular 
tissues. The outcome of Toxoplasma infection is highly dependent on the immune 
status of the patients but also on host genetic background and on allelic differences in 
the large number of effector molecules which the parasite secretes into the host cell 
which crucially determine the resistance and susceptibility the various Toxoplasma 
strains. We will examine the role of CD4+ T cells in systemic and local 
immunopathology, especially in the eye, associated with Toxoplasma infection in 
relation to the virulence of the infecting strains. We also discuss the ambivalent and 
sometimes pathogenic roles of cytokines produced by T helper (Th) 1 cells, such as 
Interferon-gamma and the role of newly described players regulating the pro-
inflammatory Th17 cell line. Finally we will try to understand how Toxoplasma promotes 
its survival by evading intracellular microbicidal killing activities by deploying virulence 
determinants, which are able to disable inducible immunity.  
 


