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BACKGROUND: Human malaria transmission depends upon the completion of the 
complex Plasmodium cycle within the anopheline vector. The vector-parasite 
interaction is highly complex due to the physical and humoral immune responses that 
challenge the parasite within the mosquito. To maximize the data generated through 
Massive Parallel sequencing unmapped high quality reads were used as starting point 
to survey the diversity of the micro-cosmos associated with the aquatic stages of the 
mosquito. 
METHODS: High quality DNA (174ug) was extracted from 135 Anopheles aquasalis 
pupae. Four genomic libraries were built and sequenced with two different NGS 
platforms (SOLiD and Ion Torrent). Sequences generated with the Ion Torrent platform 
were submitted to the online metagenomic server MG-RAST. They were analyzed 
following the shotgun type analysis criteria recommended by the program manual 
(RNA based predictions: 97% Identity, E-val 10-5 and 50bp length; Protein functional 
calling: E-val 10-5, 90 % Identity). 
RESULTS: Through a shotgun metagenomics approach with Ion Torrent reads we 
identified marine and bioluminescent bacteria from the Aeromonadaceae, 
Pseudoalteromonadaceae, Shewanellaceae, Enterobacteriaceae, Vibrionaceae, 
Victivallaceae families, as well as bacteriophages such as Aeromonas phage phiO18P. 
CONCLUSIONS: This viral and microbial sequence survey opens up the metagenomic 
exploration of neotropical vectors using NGS tools. We seek to describe and predict 
the role that bacteria and viruses have in the A. aquasalis innate immune response and 
vectorial competence considering its differential ecological niche. Considering that 
paratransgenesis is gaining support as malaria control strategy, knowledge of the 
microbiome within neotropical vectors seems imperative for Latin American research 
groups. 
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BACKGROUND: G. lamblia infections are commonly treated with 5-nitroimidazole 
drugs, i.e. either metronidazole or tinidazole. Previously, nitroimidazole drugs had been 
found in other microaerophilic parasites to diminish intracellular thiol levels and to form 
covalent adducts with a defined subset of proteins which are involved in the 
thioredoxin-mediated redox network.  The target molecules of nitroimidazole drugs in 
G. lamblia, however, were unknown at the start of this study. 
METHODS: G. lamblia trophozoites were treated with a selection of nitroimidazole 
drugs (metronidazole, tinidazole, azomycin, ronidazole). After treatment cells were 
harvested and cell extracts were prepared for two-dimensional gel electrophoresis 
(2DE). 2DE was applied to identify changes in the G. lamblia proteome upon 
nitroimidazole treatment. Altered or novel protein spots were isolated and identified by 
mass spectrometry. The impact of nitroimidazoles on intracellular thiol levels was 
measured with Ellman´s reagent. 
RESULTS: Metronidazole and tinidazole were found to bind to the same subset of 
proteins including thioredoxin reductase. In addition, thioredoxin reductase proved to 
be a potent nitroreductase, capable of reducing and thereby activating 5-
nitroimidazoles. In contrast to the situation in E. histolytica and T. vaginalis, however, 
none of the other proteins bound are predicted to be part of the thioredoxin-mediated 
redox network. One of these proteins, translation elongation factor EF-1γ, was 
degraded upon treatment with 5-nitroimidazoles. Moreover, 2-nitroimidazole 
(azomycin) and the 5-nitroimidazole ronidazole did not bind to any G. lamblia proteins, 
which is also in contrast with previous findings in E. histolytica and T. vaginalis. 
Intracellular thiol pools in G. lamblia were decreased upon treatment with either 
nitroimidazole tested but metronidazole, again in contrast with previous results in E. 
histolytica and T. vaginalis, had the slightest effect.  
CONCLUSIONS: Our results suggest that nitroimidazole drugs affect G. lamblia in a 
fundamentally different way than E. histolytica and T. vaginalis.  
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BACKGROUND:  In trypanosomatids, the trypanothione (T(SH)2; a conjugate of two 
glutathione and one polyamine moieties) based system replaces the antioxidant 
functions of the glutathione system in mammals.  The aim of this work is to 
quantitatively identify the enzymes that mainly control the T(SH)2 metabolism in 
Trypanosoma cruzi by applying metabolic modeling and the fundamentals of Metabolic 
Control Analysis.   
METHODS: A kinetic model of T(SH)2 synthesis was constructed based on the kinetic 
parameters of the recombinant pathway enzymes determined under close-
physiological conditions and enzyme activities in the cells.  The model validity was 
established as its ability to predict the metabolite concentrations and fluxes of the 
pathway in the cells.  The model predictions regarding flux control distribution were 
evaluated in supplementation experiments with thiol-molecules and polyamines in the 
parasites.  Further, the peroxide detoxification system was reconstituted in vitro to 
determine the degree of control on the flux of the participating enzymes. 
RESULTS: The model could robustly simulate the fluxes and metabolite concentrations 
found in the parasites. The model indicated that gamma-glutamylcysteine synthase > 
trypanothione synthase >>> polyamine supply were the most controlling steps of 
trypanothione synthesis.  Supplementation of parasites with cysteine and GSH, but not 
with spermidine or putrescine, increased the T(SH)2 pool.  In the peroxide detoxification 
system, the tryparedoxin-tryparedoxin peroxidase redox pairs totally controlled the 
peroxide detoxification flux with negligible control exerted by trypanothione reductase. 
CONCLUSIONS: The most controlling steps of T(SH)2 metabolism in T. cruzi were 
identified. The results indicated that inhibition of γ-glutamycysteine synthetase, 
trypanothione synthetase and tryparedoxin will have much stronger adverse effects on 
the parasite antioxidant defense than inhibition of enzymes with low control 
coefficients.   
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BACKGROUND: As plans for malaria eradication continue, a vaccine targeting 
Plasmodium vivax is of major importance due to the fact that it is the most widely 
distributed human malaria parasite in the world and the most difficult to eliminate. 
Malaria pre-erythrocytic vaccines are the leading strategies that have demonstrated 
complete protection in humans. 
METHODS: We have developed vaccine candidates using platforms suitable for 
human use, consisting on virus-like particles (VLPs), chimpanzee adenovirus (ChAd63) 
and modified vaccinia Ankara (MVA) containing malaria pre-erythrocytic antigens, and 
novel challenge models using transgenic mouse-malaria P. berghei parasites 
expressing P. vivax antigens that permit the assessment of vaccine efficacy in small 
animal models, thus providing a suitable platform for vaccine development in non-
endemic countries and permitting the progress of vaccine that rely in assessment of 
efficacy rather than measurement of immunogenicity, in the absence of a conclusive 
correlate of protection. 
RESULTS: Our studies indicate that our vaccines are able to induce outstanding T-cell 
responses and antibody titers that can protect against a stringent challenge with high 
doses of transgenic parasites in mice.  
CONCLUSIONS: Our results indicate that vaccines using recombinant viruses and 
VLPs can be highly immunogenic and protective and make a case for future clinical 
trials in our institution. In addition, our vaccine and challenge platforms will be important 
to develop novel vaccine candidates for Plasmodium vivax. 
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BACKGROUND: Metronidazole and other nitroimidazoles have to be reduced at their nitro 
group before exerting toxicity to microarophilic/anaerobic organisms. The transfer of a single 
electron to the nitro group results in the formation of a nitroradical anion. Clinical 
metronidazole resistance in Trichomonas vaginalis is believed to be caused by an increased 
intracellular oxygen concentration which promotes the re-oxidation of the nitroradiacal anion. 
In earlier studies, flavin reductase (FR) activity had been found to be diminished in 
metronidazole-resistant isolates. This enzyme is part of the antioxidative defense in T. 
vaginalis and generates reduced free flavin (either FMN, FAD or riboflavin) which, in turn, 
reacts with molecular oxygen to form hydrogen peroxide. As FR had so far not been 
identified at the genetic level, it was the goal of this study to isolate, identify and characterize 
the corresponding enzyme. 
METHODS: FR was identified in native polyacrylamide gels by nitrotetrazolium-blue staining. 
The corresponding band was excised and analysed by mass spectrometry. The kinetic 
parameters of the enzyme were determined in appropriate assays. FR was re-introduced on 
a plasmid into a metronidazole-resistant isolate which completely lacks FR expression by 
electroporation and clonal selection. 
RESULTS: In the T. vaginalis genome seven full-length and three truncated isoforms of FR 
exist. Of these, only one, FR1, has sufficient affinity for flavins in order to be of physiological 
relevance. In agreement with its assumed role in metronidazole resistance, FR1 was found 
to be weaker expressed in metronidazole-resistant isolates, or, in some cases, even not 
expressed at all. Transfection of a strongly metronidazole-resistant clinical isolate (B7268) 
lacking any intrinsic FR1 expression with a plasmid bearing a functional FR1 gene almost 
completely restored normal metronidazole sensitivity. 
CONCLUSIONS: Our results suggest that diminished expression of FR1 is a key feature of 
metronidazole-resistant T. vaginalis.  
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BACKGROUND: The Haemonchus contortus larvae can stop its development and stay 
in the ovine abomasal wall for months. These larvae can be reactivated during the last 
two weeks of pregnancy. It has been suggested that the larval reactivation is due to 
ewe’s hormonal changes. The aim of this work was to identify the presence of 
progesterone like-receptors in larvae-3 cells from H. contortus.  
METHODS: Larvae 3 were obtained through fecal culture. For the flow cytometry, 
larvae 3 were disaggregated and the cells were intracellular labeled with an anti-
progesterone receptor antibody (rabbit Anti-PR, Santa Cruz) and a secondary antibody 
coupled with Alexa 647 (anti-rabbit IgG Molecular, Probes®, USA), the results were 
analyzed by FlowJo Software. Direct-PCR was used for the amplification of a fragment 
of the progesterone receptor gene. The primers were designed according to a 
conserved domain present in progesterone gene in mammals.  
RESULTS: The flow cytometry analysis showed that 15% of the larvae-3 cells were 
positive to progesterone like-receptor. The direct-PCR amplified a 473-bp band in H. 
contortus DNA in concordance with the control band. 
CONCLUSIONS: These results suggest that larvae-3 from H. contortus have 
progesterone like-receptors or molecules, which has the ability to bind this hormone. 
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BACKGROUND. To deal against infections by pathogens (bacteria, fungi, virus and 
parasites), the insects posses an innate immune system, this include cellular and 
humoral components. Two principal enzymes are involved like Phenoloxodase (PO) 
and Prophenoloxidase (proPO). The enzyme PO initiates the biosynthesis of melanina 
an important immune mechanism and by its nature cytotoxic PO exists as a zymogen 
called prophenoloxidase (proPO). In the hemolymph this enzymes can be activated by 
the pathogens cell wall, in the case of entomopathogenic fungi Isaria fumosorosea the 
B-1,3-glucans plays a key role. This fungi are used like promisorial agents of biological 
control and their mechanisms to kill insects included avoid the host defense response; 
developing cryptic growth forms that are perfectly masked and producing 
immunomodulatory substances that suppress the insect defense system. In the 
hemolymph fungi are encapsulated by hemocytes beginining the process of 
melanization where the PO and proPO activity are involved. The aim of this study was 
to measure the concentration of PO and proPO enzymes in Meccus pallidipennis 
hemolymph at different times after infection with Isaria fumosorosea.    
METHODS. Infection was performed by applying 30 µl of 1 x 107 conidia / ml of I. 
fumosorosea (EH-511/3) on the pronotum of nymphs Meccus pallidipennis five instar 
(n5). The hemolymph was collected at days 0, 2, 4 and 6 post infection. The total 
protein was measured by BCA (bicinchoninic acid). PO and proPO activity was 
measured by the optical density at 490 nm and through their  catalytic conversion from 
L-DOPA (3,4-dihydroxy-L-phenylalanine) to Dopachrome. 
RESULTS. There were no significant differences in the protein concentration in the 
hemolymph of nymphs between the control group and the infected group. The enzyme 
phenoloxidase in nymphs at day 0, 2, 4 and 6 after infection, showed significant 
differences between the control group and the infected group (P = 0.0086, P = 0.0086, 
P = 0.0001). Comparing PO and proPO enzyme concentration at 6 days after infection, 
a value of p = 0.0029 was obtained, showing significant differences between the 
concentrations of the enzymes. 
CONCLUSIONS. The PO and proPO are fundamental components in the insect 
immune response and in the effectiveness of the innate immune system against 
pathogens. In this study we use an entomopathoegnic fungi like I. fumosorosea to 
induce the immune response and our results showed that this fungi affected the 
survival and longevity of nymphs of M. pallidipennis. There is evidence in insects that 
high concentrations of PO correlate with a high resistance to pathogens, however 
along the days the levels of PO and proPO decreased. There is little information on the 
role of phenoloxidase and their zimogen in vectors of diseases, furthermore a less 
information persist in the insect-fungi interactions like agents of biological control. 
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BACKGROUND: Toxoplasma gondii is a zoonotic protozoan parasite distributed 
worldwide. Goat breeding is a family activity in rural communities from Mexico where 
small flocks compose productions units. However, there is no information in the State 
of Veracruz about T. gondii infection in goats and human beings in contact with them. 
This study aimed to identify risk factors associated with T. gondii infection in goats, 
producers, and other humans from Yecuatla, Veracruz.  
METHODS: Serum was obtained from 216 blood samples collected from goats and 41 
humans (producers and family members) from 4 communities around Yecuatla, 
Veracruz. Sampling was conducted in goat farms where producers and family 
members agreed to participate. Serological diagnosis was performed by indirect ELISA 
for initial screening, and Western blot for confirmatory testing. An epidemiological 
questionnaire was used to collect data. Results were analyzed by STATA 11.0 
software using multivariate analysis and logistic regression.  
RESULTS: Seroprevalence was 60.2% in goats and seropositivity was greatest in six 
year old animals (88.2%). Infection was associated with eating nutritional supplement 
and forage (OR= 3.18; 95%CI: 1.32-7.65). Location of the herd in Santa Rita was found 
to be a risk factor for infection (OR= 2.05; 95%CI: 1.03-4.08) when compared to other 
communities. Seroprevalence in the human population was 80.5%. Human beings in 
contact with cats had a higher seroprevalence (95.5%) compared to those that had no 
contact (61.1%). Interaction with cats was the only risk factor (OR= 14, CI95% 1.52-
128.48) identified.  
CONCLUSIONS: Goats and humans in Yecuatla, Veracruz are exposed to T. gondii. 
This observation is extended to family members of producers that live in the goat 
farms. Although contact with cats is a risk factor for infection with T. gondii among 
human beings, variation in infection rates could be associated with environmental 
factors. 
!

 
!



Spatial variation of metazoan parasite communities in bitterling fish across its 
geographical distribution 
 
Dávidová Martina1,2, Ondračková Markéta2, Jarkovský Jiří3, Bryja Josef1,2, Reichard Martin2 
1 Department of Botany and Zoology, Faculty of Science, Masaryk University, Brno, Czech 
Republic  
2 Institute of Vertebrate Biology AS CR, v.v.i., Brno, Czech Republic 
3 Institute of Biostatistics and Analyses, Masaryk University, Brno, Czech Republic  
 
BACKGROUND: European bitterling Rhodeus amarus is a small freshwater fish species 
characterized by enormous changes in its recent distribution and abundance. Since 
approximately the 1980s, European bitterling has rapidly expanded beyond its native 
geographical range and has colonised diverse habitats across many European countries. 
Recently, four lineages of R. amarus have been described in Europe: 1) western lineage 
(Danubian group); 2) eastern lineage (Northeastern group); 3) Aegean Sea and Asia Minor 
lineage; and 4) R. amarus of “mixed” origin.  
METHODS: In the present study we used the large dataset of 695 individuals of R. amarus 
sampled in 18 localities.  
RESULTS: A total of 49 metazoan parasites were identified, only one species (monogenean 
specialist Gyrodactylus rhodei) occurred in all populations investigated. The highest 
infracommunity richness (5.9 parasite species per fish) was recorded in the Kurtkoy Stream, 
Turkey (Aegean and Asia Minor lineage). On the contrary, the lowest infracommunity 
richness (0.8 parasite species per fish) was observed in the Morava River, Czech Republic 
(Western lineage).  
CONCLUSIONS: The significant effect of host origin was observed only for parasite 
abundance. Although lower species richness in the Western lineage of R. amarus in 
comparison with the Eastern and Aegean lineage was evident, no significant difference in 
parasite species richness among groups was observed. Tested hypothesis of biological 
similarity decay with increasing geographical distance showed that geographical distance 
was more important as a determinant of similarity in parasite communities than phylogenetic 
distance of the host. 
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BACKGROUND: Bovine babesiosis is considered the most economically important tick-borne disease of 
cattle worldwide. Rhipicephalus microplus, can parasitize animals besides cattle, other ruminant species 
could serve as carriers of B. bovis and B. bigemina. The water buffalo (Bubalus bubalis) is gaining 
popularity as an alternative to cattle ranching in parts of Mexico especially in areas prone to flooding. 
However, information is lacking on its susceptibility to bovine babesiosis in the Mexican tropics.  
METHODS: A cross-sectional epidemiological study was conducted. Total numbers of animals sampled 
in 3 Production Units (PU) from the central part of the state of Veracruz, Mexico were 203 cattle and 215 
water buffaloes. Questionnaires, one per animal and one for each PU, were used to collect data. Ticks 
collected from the animals sampled that were identified as R. microplus were processed for diagnostics. 
Piroplasm diagnosis was performed through indirect immunofluorescence (IIF) and visualization of 
kinetes in smears of R. microplus hemolymph stained with Giemsa. Data were analyzed through 
descriptive statistics using Episcope Win Ver 2.0 software and the online software VassarStats. 
RESULTS:!The seroprevalences for B. bovis and B. bigemina in cattle was 98% and 100%, and in water 
buffaloes 51.6% and 65.5%, respectively. Kinetes were identified in R. microplus collected from buffalo 
(50) and cattle (50). In cattle, females were found to be at higher risk of seropositivity for B. bovis and B. 
bigemina. Risk factors among female water buffaloes included: age 13 to 36, and >36 months old; non-
breeding, and calving status. 
CONCLUSIONS: Results from this study indicate water buffaloes in Veracruz are susceptible to 
infestation with R. microplus. Water buffaloes appear to be carriers of B. bovis and B. bigemina. This 
situation needs to be considered as part of efforts to mitigate the impact of bovine babesiosis through 
campaigns to control R. microplus populations.  
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BACKGROUND: During host introductions into new environments, non-native species may 
transport new parasite species that can invade native host populations. Recently, five Ponto-
Caspian goby fish species started to expand their home range and invaded various water 
systems in Europe and North America. Gyrodactylus proterorhini, a monogenean parasite 
infecting several goby species in their native range, has been introduced together with its 
hosts to the new areas in Europe, showing high abundances in some fish host populations. 
METHODS: In this study, we investigated host specificity of G. proterorhini in both the natural 
and experimental conditions.  
RESULTS: Out of the four samplings of gobies and related (ecologically or phylogenetically) 
fish species, host-switch was observed only in one sample, the Wloclawek Reservoir 
(Poland). The accidental occurrence of G. proterorhini was found in native perch Perca 
fluviatilis and non-native Amur sleeper Perccottus glenii, a fish species introduced from the 
different region than gobies. In experimental conditions, none of the parasite was found to 
switch from tubenose goby (Proterorhinus semilunaris) to perch or sander (Sander 
lucioperca), in both the case of exposition to natural host-switch during sharing the same 
aquaria or in the case of artificial transfer of live worm to particular fish species.  
CONCLUSIONS: Our results show extremely low potential for host-switch of introduced 
parasite G. proterorhini, at least in the region of freshwaters in the Central and Western 
Europe. 
This work was supported by the grant No. P505122569.  
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BACKGROUND: Cerebral malaria is a severe neurological complication of Plasmodium 
falciparum infection. Previous studies have suggested that iron overload can suppress 
the generation of a cytotoxic immune response; however, the effect of exogenous iron 
on experimental cerebral malaria (ECM) is yet unknown. Here we examined the impact 
of parenteral iron supplementation on experimental cerebral malaria (ECM). 
METHODS: Iron dextran-treated (FeD) mice were infected with P. berghei ANKA. 
Tissue samples were analyzed using several methods, principally FACS, to determine 
the effect of iron supplementation on ECM. 
RESULTS: The incidence of ECM was significantly decreased in mice treated with iron, 
concomitant with a marked reduction in the sequestration of CD4+ and CD8+ T cells in 
the brain. The attenuated cell accumulation was determined to be consequent of 
reduced CXCR3-mediated T cell chemotaxis. CXCR3 expression was predominately 
decreased on CD4+ T cells. Furthermore, the expression of IFNγR2 and Tbet were 
similarly reduced in CD4+ T cells, presumably accounting for the decreased CXCR3 
expression. Finally, an early decrease in NK cells and an increase in regulatory T cells 
(Tregs) were observed and both circumstances have previously been shown to 
attenuate CXCR3 expression. 
CONCLUSIONS: Our results suggest that parenteral iron supplementation is able to 
prevent the development of ECM by reducing the expression of CXCR3 on CD4+ T 
cells. The decreased chemotactic potential of these cells is likely caused by mitigated 
IFNγ responsiveness, which may be consequent of the modulated frequencies of NK 
cells and Tregs. 
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BACKGROUND: Clinical, radiological and inflammatory characteristics of 
neurocysticercosis are very heterogeneous. Although factors involved in this diversity 
are not known, some reports point to the implication of age and gender of the patients 
as well as to the intensity of exposure to the parasite.   
METHODS: A retrospective, observational and descriptive study including 411 patients 
with definitive diagnosis of NCC was performed. The demographical, clinical, 
radiological and inflammatory characteristics of the patients were collected. Evaluation 
of the association between demographical characteristics of the patients and NCC 
presentations was done.   
RESULTS:  200 men and 211 women were included. Age at diagnosis was of 39.6 ± 
13.0 (14 – 80) years. Most of the patients were from urban area. The most frequent 
symptoms were epilepsy (194, 47.2%), intracranial hypertension (160, 38.9%) and 
headache (107, 26.0%). Most of the patients had vesicular cysticerci at diagnosis (277, 
67.4%).  Vesicular parasites were more frequent in men (P= 0.01) and in older patients 
(P= 0.006), while women and younger patients presented significantly more calcified 
parasites (P=0.015 and P=0.03, respectively). Intensity of exposure to parasite did not 
seem to modify the NCC presentation. 
CONCLUSIONS: This study present the largest casuistry of NCC cases used to 
evaluate factors involved in heterogeneity. The gender and the age of the patients 
modulate NCC presentation, women and younger patients having a higher reactivity to 
parasites. The causes of these observations are for the moment unclear but must be 
studied, because their understanding could permit to elaborate more individualized 
therapeutical strategies. 



Fecal egg count reduction induced by anthelmintic treatment in natural infected 
sheep at high altitude tropical conditions   
   
Vargas-Duarte, Jimmy Jolman1,4; Lozano-Márquez, Harvey2,4; Grajales-Lombana, 
Henry2; Manrique-Perdomo, Carlos2; Saegerman, Claude3; Raes, Marianne4; 
Kirschvink, Nathalie4.   
 
1Instituto de Genética, Universidad Nacional de Colombia; 2Facultad de Medicina 
Veterinaria y de Zootecnia, Universidad Nacional de Colombia, Cra. 30 #45-03, 
Bogotá, Colombia; 3Faculté de Médecine Vétérinaire, Université de Liège, 4000 Liège, 
Belgium; 4Département de Médecine Vétérinaire, Université de Namur, 5000 Namur, 
Belgium 
 
BACKGROUND: Efficacy of anthelmintic molecules in animal production systems is 
decreasing because of their constant and repetitive use. This study established the 
fecal egg count reduction (FECR) induced by Fenbendazole (F), Levamisol (L), 
Ivermectin (I) and Moxidectin (M) treatments in critical periods of sheep productive 
cycle in Colombia.  
METHODS: 141 previously untreated lambs were arranged in 5 groups and were either 
untreated (C) or treated with L, F, I and M according to manufacturer 
recommendations.  A second group of 54 ewes, non-treated since late pregnancy, 
were arranged in 5 similar treatment groups (C, L, F, I, M).  FECR percentage was 
estimated according to WAAVP guidelines.   
RESULTS: M and L induced significant FECR in the both studies (lambs 91 and 97%; 
ewes 86 and 84%; p<0.05) in contrast to F treated animals which did not show 
significant FECR (lambs -7%; ewes -3%; p>0.05).  I treated lambs showed a significant 
FECR during the study (71.3%; p<0.05) whereas lactating ewes did not respond to I 
treatment (4.3%; p>0.05).  
CONCLUSIONS: Both animal groups confirm the low efficacy of F treatment and a 
gradual loss of I action. To maintain the efficacy of L and M adapted targeted treatment 
protocols should be established. The differentiated response to I could be related to 
dissimilarities in composition of parasite populations in each animal category or to 
differences in contamination of pasture.  
 



Serological evidence of Neospora caninum infection in water buffaloes (Bubalus 
bubalis) in Veracruz, Mexico 
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BACKGROUND: Water buffalo production is increasing in some parts of Mexico like 
Veracruz State. However, significant knowledge gaps exist in our understanding of the 
diseases that affect water buffaloes in Mexico. The seroprevalence and risk factors 
associated with seropositivity for Neospora caninum in water buffalo were determined in 5 
production units (PU) of central and southern Veracruz, Mexico. 
METHODS: A cross-sectional epidemiological study yielded 144 samples from buffalo 
breeding stock with no history of vaccination. Questionnaires, one per animal and one for 
each PU, were used to collect data. A commercial kit (IDEXX®) was used to detect 
antibodies against N. caninum. Multivariate analysis was applied to the results using 
STATA 11.0 software. 
RESULTS: Thirty-five of the 144 buffaloes sampled were positive for N. caninum yielding a 
seroprevalence of 24.3% (95% CI 17.7-32.2). Seropositive animals were identified in all the 
UP. The greatest seroprevalence was detected in buffaloes > 7 years old (41.23%; 95% CI 
21.5 - 63.3), and <1 year old (40%; 95% CI, 13.7-72.6). According to reproductive age, 
seroprevalence in buffalo calves was 30.8% (95% CI 10.4-61.1), and 33.3% in 1st calving 
buffaloes (95% CI 18.6-52.0). No risk factors associated with the presence of N. caninum 
were identified. 
CONCLUSIONS: Water buffaloes were shown to be exposed to N. caninum in Veracruz, 
Mexico. The epidemiological implications of N. caninum exposure in water buffaloes for 
livestock and public health in Veracruz remain to be determined. 
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Identification and characterization of protein of excretion-secretion products of L2 

larvae of Toxocara canis for diagnosis of visceral larva migrans in children with 
cryptogenic epilepsy 
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BACKGROUND: Toxocariasis is an infection caused by the nematode Toxocara canis, which 
causes the syndrome of visceral larva migrans (VLM) due to migration of the L2 larvae of T. 
canis in humans. Some indirect tests can be used for diagnoses for this parasite. The 
objective of this study was to identify specific antigenic proteins of larvae of T. canis in 
children with cryptogenic epilepsy.  
 
METHODS: T. canis larvae were obtained from adult worms and maintained in vitro in RPMI 
medium. Excretion-secretion products (ESPTc) were collected and concentrated; they were 
analyzed in 12% sodium dodecyl sulfate-polyacrylamide gel electrophoresis (SDS-PAGE). 
We studied 111 sera of children with clinical diagnosis of cryptogenic epilepsy by ELISA and 
Western blot. Cross-reaction with excretion-secretion antigens of Ascaris lumbricoides 
larvae were evaluated. Electroelusion and mass spectrometry techniques were performed. 
 
RESULTS: The analysis by 12% SDS-PAGE, showed 8 proteins, between 6 to 200 KDa. 
Analysis of sera by ELISA showed 11.7 %  for ESPTc and recognized proteins of 24, 35, 55, 
70 and 120 KDa were confirmed by Western blot, only 24 and 35 kDa proteins isolated by 
electroelusion did not presented cross reaction with excretion-secretion antigens of A. 
lumbriocides larvae.  
 
CONCLUSIONS: The 24 and 35 kDa proteins from ESTc larvae can be used for diagnosis of 
cryptogenic epilepsy. 
 
!
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Seroprevalence of Neospora caninum in exotic cervids of Soto la Marina, 
Tamaulipas, Mexico 
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BACKGROUND: Exotic species introduced to new areas for hunting can serve as 
reservoirs of endemic diseases, or as a source of emerging diseases. Fallow (Dama 
dama), and axis (Axis axis) deer were introduced to Northeast Mexico as game species. 
The presence of antibodies against Neospora caninum was determined in a hunting ranch 
in Soto la Marina, Tamaulipas, Mexico. 
METHODS: A cross-sectional epidemiological study was conducted. The sampling period 
was from January to July 2010. Of the 37 animals sampled 18 were axis, and 19 were 
fallow deer. A commercially available indirect ELISA test (IDEXX ®) was used to detect 
antibodies against N. caninum. Descriptive statistics were analyzed using SPSS ® v.17.0. 
Groups of animals were compared by sex and species using the Fisher's exact test with 
the VassarStat ® program. 
RESULTS: Eleven % (4/37, 95% CI 4-26.4%) of the exotic cervids tested were 
seropositive. The seroprevalence by species was: axis deer, 11.11% (2/18, 95% CI 2-
36%); fallow deer, 10.5% (2/19, 95% CI 2-34.5%). No statistical difference was found 
between species. A significant difference in seroprevalence (P <0.05) was observed 
according to sex where 14.3% of the males (axis and fallow deer) were positive (4/28, 95% 
CI, 4.7-33.6%) whereas all the females of either species were seronegative.  
CONCLUSIONS: This is the first report of antibodies against N. caninum in axis and fallow 
deer in Mexico. Other studies are needed to understand the epidemiological implications of 
N. caninum exposure in fallow and axis deer for livestock and public health.  
!



Blastocystis hominis and other enteroparasites in pediatric cancer patients and 
children from day-care centers 
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BACKGROUND: Despite the controversial role of Blastocystis hominis as a human 
pathogen, there has been an increase of the frequency of infection in association with 
diarrhea, especially in immunocompromised hosts, like patients with AIDS, cancer or 
severe malnutrition. This study aimed to determine the frequency of B. hominis and 
others intestinal parasites in stools of children with cancer and day-care children of 
Salvador, Brazil.  
METHODS: Fecal samples were collected from 70 children with cancer and 493 from 
two day-care centers of Salvador, and subjected to the following diagnostic techniques:  
direct examination; Baermann-Moraes; Faust; sedimentation by centrifugation; formol-
ether; modified Ziehl-Neelsen staining; and detection coproantigen of Giardia 
duodenalis, Cryptosporidium and Entamoeba histolytica by ELISA (TECHLAB, 
Blacksburg, VA, USA).  
RESULTS: The frequency of intestinal parasites in children with cancer and in children 
attending day care facilities were 47.1% (n=33) and 35.5% (n=175), respectively. In 
children with cancer, the most prevalent parasite was Blastocystis hominis (11.4%), 
while in day care children the frequency of this parasite was only 5.1%. Others 
parasites found in children with cancer were Giardia duodenalis (8.6%), followed by 
Ascaris lumbricoides (7.1%), Entamoeba dispar (7.1%) and Cryptosporidium (2.9%). In 
children from child care centers, the most prevalent pathogenic parasite was Giardia 
duodenalis (27.2%). 
CONCLUSIONS: The high prevalence of enteroparasites highlights the need to 
perform regular stool examinations in children with cancer. In addition, the high 
frequency of B. hominis in this group suggests its potential opportunistic ability. 
 
 



Advances in diagnosis of extraparenchymal neurocysticercosis 
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BACKGROUND: Extraparenchymal neurocysticercosis (NCCExP; location of the 
parasites in the subarachnoideal cisterns of the base of the brain or in the 
ventricular system) is the severest form of NCC. Intracranial hypertension is its 
most frequent manifestation and the collocation of a ventricular derivation is 
required in most of the cases. One of the problems that participate to its severity is 
the difficulty of its diagnosis. The visualization of the cysts by MRI is frequently 
impossible mainly because they have the same intensity that cerebrospinal fluid 
(CSF). On the other hand, immunodiagnostic tests are not specific of this 
localization. 
METHODS: Two studies were conducted. An HP10 antigen detection enzyme-
linked immunosorbent assay was developed and evaluated, performing a double-
blind prospective cohort trial involving 38 NCCExP cases and a total of 108 paired 
serum and CSF samples. Regarding radiological diagnosis, performances of MRI 
FIESTA sequences (Fast Imaging Employing STeady state Acquisition) to visualize 
the cyst membrane in such patients was assessed on more than 50 parasites and 
the results compared with those of the other classical MRI sequences. For this, two 
neurorradiologists have performed a blind evaluation. 
RESULTS: HP10 detection was sensitive and specific for NCCExP diagnosis and 
follow-up, and FIESTA sequences have permit to better visualize parasite 
membranes than the other sequences.  
CONCLUSIONS: The two tools presented here permit a more accurate diagnosis 
of NCCExP. Their use will help to improve the therapeutical management of these 
patients, reducing morbidity and mortality.   
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and molecular characterization of isolates 
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BACKGROUND: Diagnosis of Cryptosporidium infection is based mainly on the 
microscopic identification of oocysts or by the detection of coproantigens. The aim of 
this study was to compare the modified Ziehl-Neelsen (mZN) with the coproantigen 
enzyme immunoassay (ELISA) for Cryptosporidium diagnosis, to evaluate the 
divergences between these methods using a third diagnostic tool (PCR) and to 
characterize the species of Cryptosporidium from different groups of children.  
METHODS: Stool samples from 626 children were analyzed by modified mZN and by 
ELISA for diagnosis of Cryptosporidium. All positive samples for Cryptosporidium 
identified, and nine isolates already available in the laboratory, were subjected to DNA 
extraction and analysis by Nested-PCR/RFLP of the COWP and SSU rRNA genes. 
RESULTS: Cryptosporidium was found in 2.6% (16/626) fecal samples, with higher 
frequency in diarrheic children (4.7%). The sensitivity and specificity of the ELISA was 
85.5% and 99.7%, respectively. Twenty-three (92%) DNA samples analyzed by PCR 
were successfully amplified. Fecal positive samples that were identified only by one of 
the diagnostic methods (ELISA or microscopy), amplified the DNA of at least one of the 
target genes, confirming the Cryptosporidium positivity. Cryptosporidium species were 
identified as C. hominis (78.3%), C. felis (8.7%), C. parvum (4.3%) and a mixture of C. 
felis and C. hominis (8.7%). 
CONCLUSIONS: This study demonstrated that the divergences between mZN and 
ELISA for Cryptosporidium diagnosis may be resolved by the use of PCR. The high 
frequency of infection by C. hominis suggests a predominant anthroponotic 
transmission in Salvador, Brazil. 
 



In silico identification of novel vaccine candidates against Leishmania major 
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BACKGROUND: Computational identification of vaccine antigens has been 
successfully used for bacterial diseases such as group B meningitis. In contrast, the 
methods are not well established for such diseases as tuberculosis and leishmaniasis, 
against which cell-mediated immunity is required for protection. 
METHODS: We sought parameters contributing to being vaccine antigens against 
leishmaniasis through comparison of previously characterized vaccine candidates of 
Leishmania major with its whole proteome. Parameter considered included 
hydrophilicity, surface exposure, mRNA expression levels, localization in exosomes, 
and amino acid compositions. 
RESULTS: Hydrophilicity or surface exposure failed to significantly discriminate those 
two protein groups. In contrast, mRNA expression levels, localization in exosomes, and 
amino acid compositions, had a significant impact on vaccine potential. Regarding to 
amino acid compositions, K and N were higher in the vaccine antigens, whereas R and 
L were lower in the group. When a simple formula based on their prevalence as (K-
R+N-L) was created, it discriminated the two groups more significantly. This formula 
also discriminated vaccine candidates of the other intracellular pathogen 
Mycobacterium tuberculosis from the proteome. A formula based on these three 
parameters brought 12 out of the 14 vaccine candidates (86%) into the positive fraction, 
in contrast to 403 out of 8,408 (4.8%) for the whole proteome. 
CONCLUSIONS: Although further identification of contributing parameters will improve 
the in silico screening, these results demonstrate that bioinformatic approaches are 
applicable not only to humoral immunity-based vaccine but also to cellular immunity-
based vaccines. 
 
 
 
 
 
 
 
 
 



Comparative analysis of secreted proteins in helminths reveals a dynamic 
history 
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BACKGROUND: Parasite secreted proteins are able to modify host environment and 
modulate its immune system. Our main goal is to understand the diversity and 
evolution of secretomes across different helminths. We aim at understanding how 
secretome diversity is shaped according to different niches and lifestyles and thereby 
identify specific features that allow parasite survival in different environments.  
METHODS: We performed an in silico secretome prediction from the predicted 
proteome data of four species including free-living and parasitic Nematoda (C. elegans 
and B. malayi) and Platyhelminthes (S. mediterranea and S. mansoni). The prediction 
was performed using different bioinformatic tools and databases. SignalP 4.1 was used 
for identifying classical secretory proteins. All proteins identified as not having a signal 
peptide were analyzed with SecretomeP for predicting non-classical secreted proteins. 
Proteins were subsequently scanned for the presence of mitochondrial sequences by 
TargetP and transmembrane helices by TMHMM. Metabolic information was retrieved 
from KEGG and blast2go 
RESULTS: We identified secreted proteins associated with invasion, infection, 
signaling, adhesion, and immunoregulation such as protease inhibitors, cytokines, 
among others. Metabolic information revealed a great deal of molecular diversity of the 
helminth secretomes in respect to molecular function and biological process. 
CONCLUSIONS: We identified some patterns such as the presence of species-specific 
proteins in the predicted secretomes that are potentially related to helminth adaptations 
to their different niches. We will analyze other helminth proteomes following the same 
strategy. This approach will shed light in understanding the evolution of parasitism 
including host-parasite interactions.  
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BACKGROUND: There are 86 krill species (Order Euphausiacea) around the world 
and their parasites were previously reviewed in two landmark monographs (Mauchline 
& Fisher, 1969, Mauchline 1980). We updated the current knowledge of parasites that 
infect krill with an ecological and evolutive perspective. 

METHODS: We did a meta-analysis of the parasites that interact with krill based on 
119 articles published between 1885-2013 and unpublished observations [Oregon 
(USA), Tasmania (Australia), Chile, and Mexico] to explore the diversity, prevalence, 
intensity, parasite-host size ratio, available microhabitats, and the association of 
parasitism with broadcast and sac spawning reproductive strategies to understand 
emerging patterns of parasite-host co-evolution. 

RESULTS: 17 different types of krill’s parasites are currently known worldwide (107 
parasite taxa infecting 48 krill species) with different life strategies (epibiont, 
ectoparasites, mesoparasites, potential pathogens, endoparasites, and 
endoparasitoids) that have co-evolved in an emerging pattern of parasites that: 1) 
affect all stages of the life cycle of euphausiids except early larvae (nauplii and 
metanauplii), where diversity, prevalence and parasitic intensity generally increases 
with age and biomass, 2) although generally they do not affect the fitness of the host, 
several endoparasites decrease host fitness to zero by castration (ellobiopsidae and 
several  helminths) or death (unicellular parasitoids), 3) apparently do not exist 
parasites transmitted from parents to offspring but trophically, 4) no evidence that 
parasites have coevolved differently in krill that spawn externally in ovigerous sac, and 
6) the best known parasite fauna are from Euphausia, Nyctiphanes, Thysanoessa, and 
Nematoscelis genera and are unknown for Bentheuphausia and Tessarabrachion 
genera. Currently there are no records of viral infections. 

CONCLUSIONS: Well-studied krill species show a diverse parasitic assemblage that 
likely affect to all known 86 krill species representing an emerging field of research for 
taxonomy, ecology and co-speciation that make unclear the role of parasites in the 
marine food web. 

 
 
 



  



Diagnosis of non toxoplasmic parasitic meningoencephalititis 
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BACKGROUND: Acanthamoeba spp and Balamuthia mandrillaris are free-living amoebae 
responsible for granulomatous amoebic encephalitis (GAE) which almost always lethal. 
These cerebral infections, occurring mainly in immunocompromised patients, are lacking of 
clinical, radiological or biological specificities. In some cases, cutaneous lesions can be 
associated. GAE are difficult to diagnose and can be mistaken for numerous other diseases, 
such as cerebral toxoplasmosis or neurocysticercosis (NCC). Neurocysticercosis is endemic 
in developing countries, but has been confirmed in patients living in metropolitan France. Its 
diagnosis is based on a combination of clinical, epidemiological, radiological, immunological 
findings and recently on PCR assays.  
METHODS: In our laboratory, samples are routinely tested from patients suspected of 
cerebral toxoplasmosis, neurocysticercosis and cutaneous leishmaniasis. Our objective was 
to screen these samples by means of real-time PCR in order to detect possible unknown 
cases of GAE.   
RESULTS: Few cerebrospinal fluids were positive for the presence of Acanthamoeba DNA. 
Clinical, radiological and microbiological data from the corresponding patients were studied 
and were in favor of GAE.  
CONCLUSION: Our results suggest that the diagnosis of GAE should be suspected in 
immunocompromised patients with atypical forms of cerebral toxoplasmosis. 
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BACKGROUND: In context of the paradoxical ubiquity of sex, we tested whether stable 
coexistence of sexual and asexual fish of the genus Cobitis are mediated by parasites since 
asexuals suffer more from parasitic infections because of their lower genetic variability (Red 
Queen hypothesis: RQH) or by partial niche shift of the two strains differing in mode of 
reproduction.  
METHODS:!We first tested whether the ratio of sexual and asexual strains changed along 
the model river by identifying ploidy/genome composition and cloneship of loaches (by 
cytometry, allozymes and microsatellite analysis). Second, we performed full 
helminthological sections of fish samples to evaluate whether the observed distributions of 
such a ratio conforms to the expectations of the RQ hypothesis. Finally, we tested whether 
spatiotemporal variation in sexual/asexual ratio significantly correlates with the gradient of 
biotic and abiotic habitat parameters along the river, which would conform to the concept of 
niche-shift. !
RESULTS: We did not find a clear correlation between the infection risk by a helminth 
parasites and proportion of sexuals, and we found similar infection rates among sexual 
females and co-occurring asexuals in general including the most frequent clone in particular. 
The temporally stable gradient in sexual/asexual proportions along the river correlated with 
gradients in environmental parameters (physicochemical water parameters, velocity and 
shading of the habitat) and turnover in the fish assemblage structure. 
CONCLUSIONS: These results suggest that mechanisms of RQH are not directly engaged in 
stabilizing this asexual complex and that sexual and asexual forms appear to prefer different 
habitats. The C. teania complex thus contributes to the view that case-specific processes 
may, as in many taxa, drive persistence of sex.  
This project was funded by the National Science Centre (NCN), Poland: decision no. DEC-
2011/03/B/NZ8/02095 
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Are abnormal IgA and IgM levels in serum or saliva related to congenital 
infection by T. gondii and CMV? 
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BACKGROUND: Both specific and total IgM and IgA are increased in the serum of 
newborns (NBs) that acquired a congenital infection (CI). Saliva could be a non-
invasive sample, especially useful for NBs. Neither basal concentrations of these 
immunoglobulins (Igs) nor changes induced by CI in NBs saliva have been reported. 
Our objective was to compare IgA and IgM levels between serum and saliva and to 
determine if their concentrations are altered due to CI.  
METHODS: Paired samples of serum and saliva taken from 61 NBs were analyzed by 
quantitative capture ELISAs to determine Igs concentration. Neither Ig concentration 
showed normal distribution in serum or saliva; thus, cut offs were established with ROC 
curves. Also, correlation between samples was calculated by Spearman coefficient. In 
order to relate each or both IgA or IgM in either sample to CI, different etiologies (T. 
gondii, Syphilis, CMV, Rubella, Parvovirus B19, VHC and VHB) were searched in all 
NBs based on algorithms, which included laboratory and clinical criteria.  
RESULTS: Cut-offs were: serum-IgA=80, saliva-IgA=10, serum-IgM=300 and saliva-
IgM=1 µg/mL. Positive correlation between samples was found for IgA (rs=0.602, P 
<0.05) but not for IgM. Eight cases of CI were identified (six due to T. gondii and two 
due to cytomegalovirus). Sensitivity of the IgA test was 75% and 62% in serum and 
saliva, respectively. For IgM it was 87% in serum and 37% in saliva.  
CONCLUSIONS. IgA seems to be useful to detect CI in both samples and IgM in 
serum. Toxoplasma gondii emerged as the main congenital infection in this population.  
 
Work partially supported by CONACyT, Grant  69666 

 



 
Immunopathogenesis of Trypanosoma cruzi infection 
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Chagas disease, caused by the protozoan parasite Trypanosoma cruzi, affects several 
million people in Latin America. Myocarditis, observed in the acute and chronic phases 
of the disease, is characterized by a mononuclear cell inflammatory infiltrate. Different 
types of T lymphocytes, Th1, Treg and Th17, and myeloid cells infiltrate the heart 
depending of the strain of mice. We identified CD11b(+) myeloid cells infiltrating the 
heart and  other organs and analyzed their phenotype and function. Purified 
CD11b(+)Ly6G(-) cells, but not Ly6G(+) cells, showed a predominant monocytic 
phenotype, expressed arginase I and inducible NO synthase, and suppressed T cell 
proliferation in vitro by an NO-dependent mechanism, activity that best defines 
myeloid-derived suppressor cells (MDSCs). Contrarily, CD11b(+)Ly6G(+) cells, but not 
CD11b(+)Ly6G(-) cells, expressed S100A8 and S100A9, proteins known to promote 
recruitment and differentiation of MDSCs. By global metabolomic analysis we found 
important alterations of the L-Arginine metabolism both in plasma and heart resulting in 
plasma L-arginine depletion in the acute phase of infection that was coincident in time 
with the appearance of MDSCs. This suggests that in vivo arginase I could be 
contributing to L-arginine depletion and systemic immunosuppression. Notably, L-
arginine supplementation decreased parasite replication and improves symptom and 
survival suggesting that sustained arginase expression is detrimental for the host. 
Mechanistically, this was mostly due to increasing INOS activity and tripanocidal 
activity of myeloid cells 
 
!



 
Extreme clinical and immunopathological heterogeneity in Chagas  disease:  
Definition of  Biomarkers 

Fresno, Manuel; Santi-Rocca, Julien; Gironès, Núria  

Centro de Biología Molecular Severo Ochoa, Consejo Superior de Investigaciones 
Científicas and Universidad Autónoma de Madrid, Cantoblanco, Madrid 28049, Spain. 
 
Chagas disease is a public health issue in Southern America and a emergent disease 
in other countries due to globalization. It is caused by the protozoan Trypanosoma 
cruzi exhibiting a high genetic diversity, which was proposed to account for its different 
clinical manifestations. However, how this was related to clinical heterogeneity and/or 
outcome is still unknown. Risk factors and prognosis parameters for the evolution 
towards a certain clinical manifestation are currently unknown. We have analyzed 66 
parameters associated to this disease and found a great variability of response of 
syngeneic murine hosts to 6 genetically diverse clonal populations representing each 
major genetic lineage to ascertain the highest degree of heterogeneity of the response 
in the chronic and acute phase.  
Our results first show a great variability at the level of tropism, organ damage, local and 
systemic immune responses, illustrating the high diversity of the so-called “Chagas 
disease” but also warning against simplification of the problem of this disease. 
However, combinations of some pathophysiological parameters allowed to group 
parasite strains, while other combinations permitted to gather individuals with respect 
to the type or level of clinical damage they underwent. This diagnostic significance of 
some infection factors underlines their importance as markers and/or determinants of 
the pathophysiology of Chagas disease. 
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BACKGROUND: The Museum of Comparative Zoology (MCZ) at Harvard University is 
among the oldest museums in the United States that actively maintains parasite 
collections.  Founded in 1859, it has maintained collections of parasites for research, 
education, and public exhibition from its earliest days. 
METHODS:  Parasites have been collected from diverse hosts representing all 
vertebrate classes and from many invertebrate taxa around the globe. Collections 
represent specific research projects as well as major expeditions involving scientists 
from MCZ, other Harvard University departments, and collaborators from other 
institutions.  Historically, most specimens were fixed in standard fixatives, mostly based 
on formalin.  More recently, most specimens are also fixed in 80-95% ethanol suitable 
for molecular analysis.  Many specimens are also prepared as whole-mount and 
histological slides. 
RESULTS: The largest share of MCZ’s parasite holdings from the Americas are part of 
the John Sandground Helminthological Collection, assembled primarily during the 
1920s and 1930s.  Major expeditions contributed to the parasite holdings, including the 
Hamilton Rice expeditions to the Amazon, Richard P. Strong’s Central American 
Onchocerciasis Expedition, and Natterer’s Filariasis Expedition to Brazil.  The majority 
of holdings are parasitic nematodes, but cestodes and trematodes are also well 
represented.  Parasitic Acarina from Mexico and Central America are represented in 
MCZ’s extensive arachnid holdings.  Other helminth groups such as acanthocephalans 
and nematomorphs are minor components.  In 1981, the MCZ transferred all of its 
parasite type specimens to the U.S. National Parasite Collection; beginning in 2014, 
this entire federal collection will be transferred to the Smithsonian in Washington DC. 
MCZ’s current focus for parasites is on voucher specimens. 
CONCLUSIONS: Researchers from other institutions may request visits to work in the 
collections, or may request specimen loans to be shipped by air. Details related to 
visits or loans can be obtained on the MCZ Department of Invertebrate Zoology 
website: http://www.mcz.harvard.edu/Departments/InvertZoo/policies.html 
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BACKGROUND: Despite the concerted effort to curb the menace of malaria infection, 
it still remains one of the worst parasitic diseases that inflict man. Several drugs have 
been synthesized for its treatment, but the insurgence and spreading of malaria 
parasite drug resistant strains has caused more threat to its eradication. People in 
malaria endemic areas have resulted into using of medicinal plants for the treatment of 
malaria, among which Anogeissus leiocarpus is one. Extract of A. leiocarpus has been 
tested against malaria infection but its effect on the organs is yet to be studied.  This 
study assessed the efficacy of methanolic leave extract of A. leiocarpus and its 
toxicological effect on some vital organ in the organism.  
METHODOLOGY: A 4-day suppressive test against P. berghei infection in mice was 
used. Mice were distributed into six groups. The first and second groups were not 
infected with the parasite, (positive and extract controls respectively), while other four 
groups were infected with P. berghei and treated with methanolic leave extract of A. 
leiocarpus. Homogenates from organs were obtained from mice and used for the 
toxicological test using spectrophotometric method with Randox test kits 
RESULTS: Though there was reduction in parasitaemia in group treated with 
200mg/kgbdwt when compared with those treated with 100mg/kgbdwt, but alanine 
aminotransferase (ALT), aspartate aminotransferase (AST), Alkaline phosphate (ALP) 
and bilirubin levels were higher in the group treated with 200mg/kgbdwt of A. 
leiocarpus. The ALT, AST, ALP and bilirubin levels were significantly higher in the 
negative, extract control, and group treated with 200mg/kgbdwt than in the other 
groups studied. 
CONCLUSIONS: This study showed that methanolic leave extract of A. leiocarpus has 
strong antiplasmodial activity at higher concentration, but treatment of malaria with A. 
leiocarpus in doses higher than 200 mg/kg body weight needs to be monitored to avoid 
toxicity.  
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BACKGROUND: Chagas disease is a protozoan infection caused by the kinetoplastid 
flagellate Trypanosoma cruzi which is widespread in the American continent, affecting 
about 16 million of people. There are no drugs capable to totally eliminate the parasite 
of the mammalian host. In addition to the search for new compounds, our group has 
been studying new strategies, such as pharmacotechnical modifications and 
combinations with established drugs. Ursolic Acid (UA) has shown excellent results. In 
this work, we evaluate the trypanocidal effect of UA, both in its commercial form, as in 
a microencapsulated formulation (ME) (10% AU) and in combination with benznidazole 
(AU/BZ) (1:1) on trypomastigotas forms of parasite. 
METHODS: The trypomastigotes forms (1x106/ml) were seeded at final concentrations 
of 0.5, 2, 8, 32, 128µm (in the case of ME, also used 512 and 1024µm) for 24 and 48h. 
After, the parasite was quantified by the XTT colorimetric method. Each concentration 
was tested in triplicate.  
RESULTS: The compounds analyzed showed high trypanocidal activity, especially in 
the concentration 128µM [IC50AU=14.09µM and IC50AU/BZ(1:1)=22.54µM] in 24h. The 
percentages of lysis in these concentrations are respectively 100% and 97%. The ME 
formulation also presented good results in concentration 512µM, at 48h 
(IC50=137.9µM). At this concentration, the percentage of lysis reached 99%. 
CONCLUSIONS: These results indicate high trypanocidal activity of UA, and confirm 
that they associate it with benznidazole is a good strategy against Chagas disease. It 
also shows that ME formulation, albeit belatedly, reached the same level of activity that 
AU, though with only 10% of the active principle, which creates good prospects for in 
vivo testing. 
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BACKGROUND: As an obligate intracellular parasite, Toxoplasma gondii scavenges 
many essential nutrients from its host cell. To better understand nutrient acquisition in 
this parasite, we have set out to characterize a family of so-called ‘novel putative 
transporter’ (NPT) (1) proteins that are specific to the apicomplexan phylum of 
parasites to which T. gondii belongs. We commenced with examining a member of this 
family that we termed TgNPT1.  
METHODS: We genetically manipulated the parasite to tag TgNPT1 with a 
haemagglutinin epitope and to generate a parasite line in which TgNPT1 expression 
can be regulated. We also expressed TgNPT1 heterologously in Xenopus laevis 
oocytes, a model system for characterizing transporter proteins and did radiolabelled 
substrate uptake studies both in TgNPT1 expressing oocytes and in Toxoplasma gondii 
parasites. 
RESULTS: We show that TgNPT1 localizes at the parasite plasma membrane and that 
the knockdown of its expression leads to a marked retardation in intracellular parasite 
growth in standard growth media. In a serendipitous finding, we noticed that TgNPT1 
knockdown parasite grew normally in medium containing higher arginine and lower 
lysine levels. We then demonstrated that Xenopus laevis oocytes expressing TgNPT1 
could transport radiolabeled arginine at levels higher than oocytes not expressing 
TgNPT1. We next measured the uptake of radiolabeled arginine in T. gondii parasites 
lacking TgNPT1 and found that arginine uptake is severely impaired in the presence of 
lysine.  
CONCLUSIONS: Together, our experiments suggest the existence of two arginine 
transporters in T. gondii – TgNPT1 and a second, lysine inhibitable transporter. Our 
findings highlight the importance of arginine uptake for T. gondii growth, identify the 
first amino acid transporter in apicomplexan parasites, and suggest that NPTs may be 
an apicomplexan-specific family of amino acid transporters 
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BACKGROUND: Oocysts of Toxoplasma gondii represent one of the most common 
environmental contaminants causing the zoonotic disease toxoplasmosis. The aim of 
the present experiment was to compare Mini FLOTAC device with traditional cell 
counting plates represented by Kova SLIDE for detection of T. gondii oocysts from 
feline feces.  
METHODS: Two types of experiments were set up: i) already purified oocysts were 
counted in different dilutions and ii) feces of SPF Toxo negative cat were inoculated 
with different number of oocysts. Additional step of flotation in sucrose solution in tube 
is necessary before detection and counting of oocysts in 10 µl volume for Kova Slide, 
while Mini FLOTAC uses 1ml chamber for flotation, 10 times bigger surface for 
counting and the whole process is done in the apparatus.  
RESULTS: Our analysis showed a thousand times higher specificity of Mini FLOTAC 
(5x102) than Kova Slide (5x105). When compared in McNemar’s test, counting of the 
purified oocysts showed a higher sensitivity of Mini FLOTAC compared to Kova Slide, 
for dilution of 103 oocysts/ml (chi2 6,1). A better sensitivity was also found with Mini 
FLOTAC in dilutions of 105 and 104 oocysts/ml, when counted from feces (chi2 4.2 and 
8.1 respectively).  
CONCLUSIONS: Our results show that Mini FLOTAC is more sensitive than traditional 
methods of T. gondii oocysts detection and quantification is more accurate. 
Furthermore, Mini FLOTAC simplicity and cost effectiveness allow it to be used with 
light microscopes in any laboratory or field conditions. We therefore recommend it for 
regular diagnostics. Further studies of using Mini FLOTAC are needed to evaluate 
detection of oocysts in soil and water samples, to allow identification and quantification 
of T. gondii oocysts environmental contaminations. 
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BACKGROUND: Neurocysticercosis (NC) is caused by the establishment of the 
cestode Taenia solium larval stage in the central nervous system. The most severe 
forms of NC occur when the parasite is established in the subarachnoid space of the 
base or in the ventricles. These severe NC patients exhibit an increase in central and 
peripheral T regulatory cells (Tregs). Tregs are involved in modulating the immune 
response by several mechanisms, i.e., production of immunoregulatory cytokines, 
induction of cell death by cytolysis or by metabolic interruption, and through interaction 
with dendritic cells. This study is aimed to identify the mechanisms mediating Treg 
function during NC. 
METHODS: 25 NC patients and 16 healthy controls were included. Treg phenotype 
was assessed by flow cytometry, along with the expression of several surface 
molecules with suppressor properties, and Treg proliferative capacity. 
RESULTS: NC patients showed a significant increase in peripheral Tregs 
(CD4+CD25highFOXP3+CD127low, CD4+CD25highFOXP3+, 
CD4+CD25highCD45RO+FOXP3+, CD4+CD45RO+FOXP3high, and 
CD4+CD45RO+FOXP3medium), which positively correlated with the respective phenotype 
in cerebrospinal fluid. The percent of IL-10-producing cells was also increased in 
patients, as well as the percent of suppressor cells acting by cell-to-cell contact 
(CD4+CD25highCTLA-4+, CD4+CD25highLAG-3+) and by cell death induction 
(CD4+CD25highPD-1+). 
No differences in perforin and/or granzyme levels between NC and healthy subjects 
were found, thus dismissing the role of both molecules in the induction of cell death as 
a regulatory mechanism. Patients showed a tolerogenic phenotype in dendritic cells as 
evidenced by HLA-DR, SLAMF1, and CD205 expression. Specifically proliferated cells 
were not Treg-enriched. 
CONCLUSIONS: Tregs are able to exert their suppressor function in NC by interacting 
with antigen-presenting cells through CTLA-4 and LAG-3, resulting in the induction of a 
tolerogenic phenotype in dendritic cells; also, by inducing death in effector cell by the 
PD-1 molecule, and finally, by releasing the suppressor cytokine IL-10. 
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BACKGROUND: The filarial nematode Dirofilaria repens is an etiological agent of 
dirofilariasis, a vector-borne zoonosis. In Ukraine, dirofilariasis has been known for a 
long time.  Since the first case of human dirofilariasis repens was noted in 1927, 68 
cases were registered up to 1996. Within the more recent years the number of infected 
people have increased substantially. Our aim is to evaluate the current epidemiological 
situation of D. repens causing human infections in Ukraine. 
METHODS: The epidemiological data covering the period of 1997–2013 have been 
analysed. Data have been collected from the reports of all 27 regional sanitary-
epidemiological stations owned by the Ministry of Health of Ukraine. 
RESULTS: Within a period of 17 years, 1997–2013, 1709 confirmed human cases of 
D. repens dirofilariasis have been registered. Infections were noted in all the oblasts of 
Ukraine plus Crimea, Kyiv, and Sevastopol. The majority of the cases were noted in 
Kyiv (176), then the oblasts of Donetsk (158), Zaporizhzhya (149), Dnipropetrovsk 
(147), Kherson (121), Mykolayiv (113) and Chernihiv (111). 
CONCLUSIONS: The results of our analysis point to a steady increase in D. repens 
dirofilariasis infections of humans in Ukraine, underscoring the growing status of this as 
a significant emerging infectious disease. 
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BACKGROUND: Schistosomes can live and reproduce within human for decades despite a 
strong immune response. It appears that schistosomes have developed a range of strategies 
to adapt to the new environment soon after the infection, involving protein-protein 
interactions between the parasite and the host. However, only a small number of specific 
interactions have been described in the literature. In this study, we have predicted and 
characterized novel interactions between schistosome and human proteins relevant to 
infection and the ability of the parasite to evade the immune system. 
METHODS: We applied a computational whole-genome comparative approach to predict 
potential S. mansoni-human protein interactions based on similarity to known protein 
complexes. Putative interactions were then scored and assessed using several contextual 
filters. Furthermore, in vitro experiments were carried out between schistosome and host 
proteins to validate these predictions. 
RESULTS: Seven previously validated S. mansoni-human interactions were predicted. 
Interestingly, two novel putative interactions involving Schistosoma vaccine candidates, the 
cercarial elastase SmCE and the tegument surface protein Sm29, were also predicted and 
experimentally validated. Preliminary data suggest that elafin, a host endogenous serine 
protease inhibitor, is a novel substrate for SmCE and CD59, an inhibitor of the membrane 
attack complex, could interact with Sm29. 
CONCLUSIONS: Our results suggest that prediction of protein-protein interactions followed 
by experimental validation can contribute to the understanding of immune evasion by 
schistosomes. Furthermore, this work provides evidence for the development of vaccines 
based on schistosome proteins involved in the host-pathogen interactions. 
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BACKGROUND: Giardiasis is among the most prevalent protozoan diseases 
worldwide which is caused by Giardia doudenalis. This parasite is classified in eight 
genomic assemblages that infect diverse mammal species. Genome sequence 
analyses of assemblages A, B and E have been widely performed and the data 
obtained suggests that gene diversity and abundance varies among assemblages. 
Among the molecular mechanisms involved in the generation of new genes, gene 
duplication was the first to be described, and it occurs in all known lineages of 
organisms. In this work, we investigate gene duplication among G. duodenalis 
assemblages based on whole genome analyses. 
METHODS: Duplicated genes were searched in the genomes of assemblages A, B and 
E. Protein sequences of the same genome were compared against each other using 
BLASTp with an E-value cutoff of 10-4. Results were filtered and classified as full 
duplicates or partial duplicates. These results were used to construct similarity 
networks using Cytoscape, duplication patterns were compared among assemblages 
and nucleotide comparisons were performed in order to infer duplication history. 
RESULTS: Duplication patterns varied significantly and assemblage E showed the 
highest proportion of duplications (41%) followed by assemblage B (33.9%). In the 
three assemblages, the NEK 21_1 kinases seemed to be the most frequently 
duplicated group of genes. Variable Surface Proteins duplication was among the most 
variable among lineages, highlighting that assemblage B is poorly represented. Finally, 
we observed substantial variation in the proportions and topologies of duplication 
patterns. 
CONCLUSIONS: These findings support the separation of Giardia assemblages in 
distinct species considering that gene duplication is a driving force in the evolutionary 
history of this genus and that this can be related with its parasitic lifestyle. 
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BACKGROUND: Cutaneous leishmaniasis is considered an endemic pathology of 
tropical and subtropical countries, is found in every continent except in Australia and 
Antarctica, it has diversity of forms. Leishmaniasis is caused by more than 20 species 
of Leishmania, transmitted by the bite of a female sandfly of the genera Phlebotomus 
or Lutzomia the number of cases range between 0.7 millons to 1.2 millons per year. 
METHODS: We report a case of cutaneous leishmaniasis in a male patient of 34 years 
old, works in agriculture and been in working in the rain forest areas of Peten (endemic 
area of Leishmania in Guatemala). Clinically, lesions presented as several plaques on 
left abdomen witch ranged from 3-15 cm, 7 years of evolution, with subsequent growth 
and output of seropurulent material associated to occasional pain. Giemsa-stained, 
bacteriological culture, antibiogram and histological study were performed. 
RESULTS: Giemsa preparation revealed amastigotes of Leishmania sp, the 
bacteriological culture in blood agar, and antibiogram in Mueller-Hinton agar revealed a 
Staphyloccocus aureus sensible to Amoxicillin, Ampicillin/Sulbactam, Ciprofloxacin, 
Erythromycin, Gentamicin, Nitrofurantoin, Oxacillin, Tetracycline, Trimethoprim, 
Vancomycin, Levofloxacina, Rifampicin and penicillin G resistant. The histological 
study with eosin and hematoxilin of the biopsy reveled amastigotes of Leishmania sp.  
CONCLUSIONS: After diagnosis the patient was treated with amoxicillin/clavulanic-
acid 500mg 3 times per day for 14 days, and metglumin antimoniac 10cc intramuscular 
per day for 20 days in a doses of 12mg/kg/day. After treatment the skin lesions 
decreased in size and hipocromic scared were showed.   
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BACKGROUND: We have previously demonstrated the leishmaniostatic effect of 
Ceragenins CSA-8 and CSA-13 as coadyuvant candidate in an alternative 
chemotherapeutic protocol, yet their mode of action and effect on the parasite surface 
remains undisclosed. This study aims to evaluate the ultrastructural changes in the cell 
membrane and organelles of Leishmania promastigotes after treatment with 
ceragenins. METHODS: L. infantum (MCAN/VE/98/IBO-78) and L. mexícana 
(MHOM/BZ/82/BEL21) promastigotes (4x106 parasites) in log phase where respectively 
treated with CSA-8, and CSA-13 at concentrations below the LD 50 (5 µg/ml).Samples 
were prepared and studied with conventional transmission electron microscopy.  
RESULTS: Controls parasites, show fusiform morphology, cytoplasm rich in small 
vacuoles and electron dense mitochondria, rounded nuclei with prominent nucleoli and 
no alterations in the flagella and flagellar pocket. Both L. infantum and L mexicana 
promastigotes experiment profound morphological changes after treatment. Parasites 
exposed to CSA-8 exhibited prolonged forms mainly characterized by a content of 
foamy cytoplasm rich in large irregular vacuoles electron density variable. Some nuclei 
possess numerous clusters of degraded chromatin netlike, and evident nucleoli, the 
nuclear membrane shows small not prominent grooves and in some cases are very 
apparent. On the other hand the parasites treated with CSA-13 are characterized by 
having regularly contour shapes mainly distinguished by the presence of small irregular 
vacuoles with variable electron density in their cytoplasm, accompanied by the 
presence of small dense mitochondria. The nuclei of these promastigotes possess 
irregular contours due to the presence of vacuolated euchromatini,  
CONCLUSIONS: Both ceragenins affects the motility and morphology of the parasites, 
and major changes were observed after in L. mexicana treatment with CSA-13. Future 
analyses using scanning electron microscopy will allow to elucidate the precise 
changes induced by ceragenins in the cytoplasmic membrane of Leishmania parasites. 
Supported by grants: CDCH UCV PSU-09-7878-2009/1; FONACIT G-2005000375 MS 
 
 



Epitope mapping of inhibitory monoclonal antibodies targeting the loop region of 
Plasmodium falciparum enolase using a combination of synthetic peptide 
libraries 
 
Oku, Hiroyuki1; Arai, Utako1; Ohnishi, Risa1; Kimoto, Yudai1; Moe Murakami1; Shota 
Sato1; Keiichi Yamada1; Yano, Kazuhiko2; Kano, Shigeyuki2 
 
1Department of Chemisytry & Chemical Biology, Graduate School of Science 
&Technology, Gunma University, Kiryu, Gunma 376-8515, Japan; 2Department of 
Tropical Medicine and Malaria, Research Institute, National Center for Global Health 
and Medicine, 1-21-1 Toyama, Shinjuku, Tokyo 162-8655, Japan. 
 
BACKGROUND: Our sero-epidemiological analysis in Japan and endemic regions 
suggested that the 47 kD antigen of Plasmodium falciparum, enolase, provokes some 
immune responses which may be crucial for the host to overcome the acute 
symptomatic stage of falciparum malaria. Following synthetic studies have shown that 
a series of partial peptides of P.f. enolase have antigenic reactivities against patients’ 
sera and they can produce inhibitory antibodies against in vitro parasite growth. Among 
several sequences, we have especially focused on a loop region of P.f. enolase 
sequence, Ala256-Ser-Glu-Phe-Tyr-Asn-Ser-Glu-Asn-Lys-Thr-Tyr-Asp-Leu-Asp-Phe-
Lys-Thr-Pro-Asn-Asn-Asp277 (AD22). In this paper, we describe the epitope mapping 
studies using a combination of peptide libraries for monoclonal antibodies (mAbs) 
raised against AD22.  
METHODS: Following the standard hybridoma technique, mAbs were produced by a 
conjugate of AD22 peptide and maleimide-activated hemocyanin as the immunogen.  
RESULTS: The first screening was done for a library of the 35-amino-acids sequence 
at the loop region of P.f. enolase. It was divided into six overlapping peptides of 10 
amino acids each with an offset of five amino acids, and analyzed with mAbs. 
Interestingly all the mAbs strongly reacted with one specific sequence, Asn264-Lys-Thr-
Tyr-Asp-Leu-Asp-Phe-Lys-Thr273. To precisely map the sequence of the binding 
domain, another library with an offset of 1 amino acid and a peptide length of 6-10 
amino acids was prepared. The complete sequence used for narrowing down the 
internal binding epitope, spanned amino acid 262 to amino acid 275. The screening 
results identified an 8-amino-acid-peptide with the sequence of Asn264-Lys-Thr-Tyr-
Asp-Leu-Asp-Phe271 as the minimal binding motif of mAbs.  
CONCLUSIONS: Our study successfully identified the recognizable sequence with 
mAbs raised against AD22. By applying the homology modeled P.f. enolase, the 
minimal epitope was localized within an exposed surface loop in each of the monomers 
of the quaternary structure of the enolase, which would be suitable target for inhibitory 
antibody.  
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BACKGROUND: In the marsh and lakes regions of China and Southeast Asia water 
buffalo account for 70-90% of transmission of schistosomiasis. In China, praziquantel 
Rx of bovines is part of the integrated control program. A mathematical model of 
schistosomiasis in China was developed suggesting that addition of a partially 
protective (>40%) schistosome vaccine would be sufficient to reduce prevalence of 
schistosomiasis to extremely low levels within 5 yrs.  
METHODS: To test this, we took the Schistosoma mansoni tetraspanin Sm23 and 
the glycolytic enzyme Triose Phosphate Isomerase DNA vaccines, and optimized 
them as S. japonicum vaccines for use in bovines. Buffalo were primed with plasmid 
DNA, then boosted 2X at monthly intervals with DNA vaccine, then challenge 
infected.  
RESULTS: We found that both the Sj23 and SjTPI DNA vaccines induced 50% 
protection measured as reduction in adult worm burdens and fecal egg output. We 
were able to increase vaccine efficacy to 56-57% and at the same time, reduce the 
vaccine regimen from three doses to two.  
CONCLUSIONS: We are now testing the ability of these enhanced vaccines to 
impact overall disease prevalence in buffalo and cattle in two studies, one in Hunan, 
China, and the other in the Philippines. The trial in the Philippines is different than the 
trial in China, due to the significantly increased levels of prevalence in buffalo and 
humans in the Philippines and year round disease transmission. Currently, for trials 
in China and the Philippines, we are employing improved schistosome vaccines 
delivered via VacSIM technology.  
!
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BACKGROUND: We described and developed Sm23 tetraspanin and SmTPI Triose 
Phosphate Isomerase vaccines for Schistosoma mansoni. We produced DNA, 
multiple antigen synthetic peptide (MAPs) and recombinant protein constructs for 
each vaccine. MAPs vaccines induced the highest levels of efficacy (40-50%) in 
mice.  
METHODS: We then focused on DNA vaccines, including addition of dendritic cell 
targeting sequences and use of an IL-12 expressing plasmid as adjuvant. We 
determined that incorporation of the DC targeting sequence for Hsp70 improved 
vaccine efficacy as did addition of the IL-12 expressing plasmid. We were asked to 
take these two human vaccines and optimize them as S. japonicum vaccines for use 
in water buffalo in China. Several other groups had already shown that S. japonicum 
homologues of Sj23 or SjTPI induced varying levels of protection against challenge in 
mice, pigs, sheep, cattle and water buffalo.  
RESULTS: We tested the S. japonicum vaccines in water buffalo and determined 
that a 3-dose regimen of DNA vaccines induced 50% protection to challenged, 
measured as reductions in adult worm burden and fecal egg output. These results 
suggested that schistosome vaccines could be included as one part of an integrated 
control strategy. To facilitate this, we needed to reduce the dose regimen to two 
doses from three, simultaneous with an increase in efficacy. We were able to do this 
by adding a recombinant protein boost.  
CONCLUSIONS: DNA vaccines are effective, but addition of a rec protein boost 
improves efficacy. We believe use of a new vaccine delivery method “VacSIM” will 
significantly enhance vaccine efficacy and our currently testing this. 
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BACKGROUND: American visceral leishmaniasis (AVL) has become a growing public 
health problem in the country. In the Americas, Leishmania infantum chagasi is the 
species commonly involved in transmission of AVL and the dog is the main source of 
infection in urban areas. Areas with geoclimatic features of rugged terrain, altitudes up 
to 450 meters above sea level, rocky outcrops and dry climate were defined as 
propitiate to the presence of vectors Lutzomyia longipalpis. After the entomological 
research in Afonso Cláudio, João Neiva, Rio Bananal, Vila Pavão, Mantenópolis and 
Santa Teresa municipalities localized in Espirito Santo state were characterized as 
potential areas to the occurrence of AVL. The control of the reservoirs and the vector 
aims to prevent the emergence of human cases of AVL and investigate the evidence of 
geographic expansion in the state.   
METHODS: This is a cross-sectional study in a canine population-based in potential 
areas to the occurrence of AVL, randomly approaching 50% of the population in each 
location, observing the clinical signs like dermatitis, conjunctivitis, lymphadenopathy 
and nail growth. The DPP ® rapid test for canine visceral leishmaniasis was adopted 
for serological screening in blood samples, and the confirmatory methods will be 
performed by the direct bone marrow examination, ELISA and PCR. 
RESULTS: Out of 97 dogs were investigated in tree municipalities, Afonso Cláudio 
(31), João Neiva (34) and Santa Teresa (32) respectively. The dogs evaluated were 
showed nonreactive rapid test, and 91.8% were asymptomatic. 
CONCLUSIONS: There is no evidence of geographic expansion of the leishmaniasis in 
these municipalities. Rio Bananal, Vila Pavão e Mantenópolis lack even be 
investigated. The present work shows the canine reservoir importance in order to 
prevent the emergence human AVL cases in these risk areas. 
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BACKGROUND: Toxoplasma gondii is a zoonotic protozoan parasite which can cause 
significant disease and losses in livestock and wild animals. Effective control strategies 
require rapid, reliable and cost-effective detection methods for large scale surveys and 
diagnostic applications in a broad range of host species. There is an urgent need for a 
reliable non-host-specific serological assay for toxoplasmosis.  
METHODS: An indirect ELISA (ELISA-A/G) using protein A/G was developed and 
evaluated on serum samples from a variety or experimentally or naturally infected 
livestock and wild animals, including pigs, cats, mice, seals, and caribou. Samples 
were also tested by indirect ELISA-IgG, the Modified Agglutination Test (MAT) and 
Western Blot analysis.  
RESULTS: Comparative analysis of test results from samples obtained from 
experimentally infected pigs, cats, mice and seals showed excellent agreement 
between the ELISA-A/G, ELISA-IgG and MAT. Similar correlation was observed when 
samples from naturally infected host species were tested by these same assays. 
Furthermore, a consistent band pattern was present on WB when protein A/G 
conjugate was used on samples from experimentally infected animals.  
CONCLUSIONS: ELISA-A/G is a convenient and effective method for serological 
detection of T. gondii infection in multiple host species and is capable of testing 
samples from a broad range of domestic, wild and aquatic mammals. The use of 
protein A/G conjugate in a modified WB assay for confirmation of T. gondii infection in 
mammalian hosts was also demonstrated in this study.  
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BACKGROUND: Demodex spp are common parasites, usually found at hair follicles 
and pilosebaceus glands. Human Demodex mites (Demodex folliculorum and 
Demodex brevis), hold a high rank in the evolutionary and phylogenetic hierarchy of 
skin microbiome, although in most people their presence is of no consequence. These 
mites play an important role in three facial conditions pityriasis folliculorum, rosacea-
like demodecidosis and demodecidosis gravis, it can mimic many other inflammatory 
dermatoses; for this investigation it will be of interest only demodecidosis gravis. The 
infection of the skin by Demodex folliculorum is more frequent among females and in 
the elderly people. The presence of this microorganisms parasite can be determined by 
microscopic inspection of secretion from sebum glands and skin surface biopsy. It can 
be clasisify in primary (demodecidosis spinulosa, papulopustular/ nodulocystic, ocular 
demodicosis) and secondary associated with systemic or local immunosuppression.  
METHODS: The superficial biopsy is taken, with a drop of polycyanoacrylate over a 
glass slide placing it through the afected area of the face, lifting it off slowly after one 
minute, after all you place the coverslip over the specimen with a drop of oil inmersion. 
Then count the number of parasites per cm2 through the microscope 10X. 
RESULTS: This study included 157 patients, and 80.89% of the patients were women, 
36.31% of the patient belongs to the age group between the 31 to 40 years old, and the 
most common occupation was women working at home. Through microscopic 
examination the 40.13% of the patients presents 5 mites per cm2, and only 7.64% 
presents more than 7 mites per cm2.  
CONCLUSIONS: Our results demonstrate that the mite identified in all the patients 
included in this study, is Demodex folliculorum. It is important to mention this is the first 
study realized in Guatemala about demodecidosis.  
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BACKGROUND: Malaria is characterized by high levels of inflammation, and while an 
early inflammatory response contributes to parasite clearance, excessive and 
persistent inflammation can lead to severe forms of the disease. At the same time 
malaria infections fail to induce durable immunological memory and knowledge of 
antimalarial immunity is incomplete. Dendritic cells (DCs) represent a critical 
component of the immune system and are essential for bridging and regulating the 
innate and adaptive immune responses to pathogenic infections. Very little is known 
about the role DCs play in the immune response to Plasmodium. Results of previous 
studies have been contradictory.  
METHODS: To address the role of DCs in malaria immune response we purified 
human DCs from peripheral blood and co-incubated them with P. falciparum in vitro. 
The DCs were analyzed for activation-associated surface marker expression by FACS 
and inflammatory cytokine secretion using a multiplexed assay.  
RESULTS AND CONCLUSIONS: While the DCs up-regulated surface expression of 
the co-stimulatory markers HLA-DR, CD80, CD86 and CD40, they did not secrete 
significant amounts of immunogenic cytokines, namely IL-8, IL-6, IL-10, IL-1 beta, TNF 
and IL-12p70. DCs exhibiting increased expression of co-stimulatory molecules without 
secreting immunogenic cytokines have been shown to induce regulatory T cell 
differentiation and tolerance to pathogenic antigens. To test whether P. falciparum 
induces tolerogenic activation in human DCs we will examine whether P. falciparum-
activated DCs with are able to activate autologous T cells and investigate possible 
pathways leading to their activation. Considering the inadequate immune response to 
the parasite, Plasmodium could evade the immune system by activating DCs in a 
tolerogenic way, especially in early stages of the disease or low parasitemia. 
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BACKGROUND: Visceral leishmaniasis (VL) is a public health problem in Venezuela; 
the disease mainly affects the population of children between 1 and 10 years of age, 
being the domestic dog the reservoir and main source of transmission of the parasite 
through the insect vector of the genus Lutzomyia.  
METHODS: We evaluated the impact of the implementation of the control program for 
visceral leishmaniasis established by the Institute of Biomedicine in 2005 and the 
development of projects FONACIT Group and G-2005000375-UCV CDCH PSU 
7979/18 2009 Focused primarily on the epidemiological and immunological study and 
implementing a program of health education with community participation. The 
incidence 
of VL in human populations in endemic areas of Nueva Esparta estate between 2000 
and 2012 w as analyzed and how the implementation of the program, which includes 
active case finding human and canine influenced the incidence rate from 2006 to 2012. 
RESULTS: Results demonstrated a 70% reduction in the proportion of canine cases 
reported between 2006 (23%) and 2011 (7%) with a similar effect on the rate of 
incidence of VL in humans show ing a declining trend after the implementation of the 
control program with a rate of 3.72 for 2006 until a silent epidemic of human cases in 
2011 in Nueva Esparta. 
CONCLUSIONS: The data show a correlation with a Spearman coefficient of r = 0.927 
and a significant value of p = 0.0167 demonstrating the successful implementation of 
the control program and the implementation of the above projects supported in vector 
control programs and control of rabies carried also in Nueva Esparta. Funded by 
grants: CDCH UCV PSU-09- 7878-2009/1; FONACIT G-2005000375 MS, PEII 
Nº2012000976, MS  



Deep sequencing of the Trypanosoma cruzi GP63 surface proteases reveals 
cryptic diversity in chronic and congenital Chagas Disease patients 
 
Martin S Llewellyn1,3, Marc Delepine2, Louisa A Messenger1, Nicolas Derome3, Jean-
Francois Deleuze2 Michael A Miles1 
 
1 London School of Hygiene and Tropical Medicine, London, UK 
2 Centre National de Genotypage, Paris, France 
3 Department de Biologie, Universite de Laval, Quebec, Canada 
  
BACKGROUND: Chagas disease results from infection with the diploid protozoan 
parasite Trypanosoma cruzi, which causes significant morbidity in South and Central 
America. T. cruzi is highly genetically diverse, and multiclonal infections in individual 
hosts are common but little studied.  
AIMS: In this study we aimed to explore T. cruzi infection multiclonality in the context of 
age, sex and disease status among a cohort of chronic symptomatic and asymptomatic 
patients, as well as paired congenital cases. 
METHODS: We employed Illumina MiSeq amplicon deep sequencing to probe genetic 
diversity among chronic and congenital Chagas disease cases in central Bolivia 
(Cochabamba) and central Brazil (Goias). A 450bp fragment of the trypomastigote 
surface expressed TcGP63Ia gene was amplified and sequenced across 76 chronic 
and 20 congenital cases. In addition a second, mitochondrial target - ND5 - was 
sequenced across the same cohort of cases. Sequence reads were quality filtered and 
associated alpha- and beta- diversity statistics calculated. 
RESULTS: Sequencing read depths were normalized to between 1500x and 10,000x 
across samples. Among chronic cases, analyses of variance indicated no clear 
correlation between alpha diversity and age, sex or symptoms. Between congenital 
pairs, we found evidence for the transmission of multiple sequence types from mother 
to infant, as well as possible emergent genotypes in the infant.  
CONCLUSIONS: Infection complexity may have significant implications for our 
understanding of Chagas disease pathogenesis, population genetic structure and 
epidemiology. In this study we report a first proof of principle to demonstrate the power 
of amplicon deep sequencing to profile parasite genetic diversity with and among 
clinical cases. 
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BACKGROUND: Ticks and tick-borne diseases (TBDs) cause economic losses to 
small farmers due to the high mortality in susceptible breeds, reduced in milk 
production and resilience in animal traction (plow-power). The need to improve the 
local breeds of cattle in Uganda through cross breeding with the exotic breeds has 
always been a challenge because of the high mortalities by TBDs. Ticks control are of 
economic importance mainly because the parasites they transmit which cause huge 
losses as a result of high mortalities. Tick control is of increasingly concern due to the 
escalating costs of acaricide and increased selection of acaricide resistance in ticks. 
Strategies of adopting anti-tick vaccines, therefore represents a promising alternative 
including advantages, of environmental safety and low cost of production. The aim of 
this abstract is show the results of production and characterization of recombinant 
protein Ra92A from Rhipicephalus appendiculatus, a gut variant Bm86 gene. 
METHODS: The protein was synthesized with codon usage for Pichia pastoris, plasmid 
cloned in pPICZalphaA and later in Escherichia coli TOP10F'. The plasmid was 
transformed into P. pastoris GS115 by electroporation. The selection of recombinants 
occurred in YPD + Zeocin ™ cards. The confirmation was made by recombinant PCR 
and sequencing with 5'AOX1 and 3'AOX1 primers, as well as by restriction enzyme 
PCRs. The confirmed clones were inoculated into 5 ml of BMGY (1% yeast extract, 2% 
peptone, 100 mM potassium phosphate, pH 6.0, 1:34 % YNB, 4 x 10-5 % biotin, 1% 
glycerol) and incubated at 28 overnight C, 200 rpm. The cultures were centrifuged, 
resuspended in BMMY (1% yeast extract, 2% peptone, 100 mM potassium phosphate, 
pH 6.0, 1:34 % YNB, 4 x 10-5 % biotin, 1% methanol) to OD600nm = 1.0 and 
incubated under the same conditions for 3 days, supplemented with 1% of methanol 
(v/v) every 24 hours. Finally, the cultures were centrifuged at 3000 x g for 5 min and 
supernatants stored at -20 °C.  
RESULTS: The supernatants were subjected to dot blotting against monoclonal anti -
His (C-term) (Invitrogen) to check the expression of rRa92A. 8 recombinants were 
confirmed. All with the synthetic sequence of Ra92A integrated into the yeast genome. 
In dot blotting was possible to detect protein by histidines tail in the supernatant.  
CONCLUSIONS: The rRa92A protein is available to associate an adjuvant to be 
evaluated for efficacy in immunization trials aiming to enhance cattle productivity 
through control of ticks by anti-tick vaccine in Uganda. 
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BACKGROUND: The multinational initiative against Chagas Disease carried out in 
Central America and recently in México (IPCAM, Iniciativa de los Países de América 
Central y México para el Control de la Transmisión Vectorial, Transfusional y la 
Atención Médica de la Enfermedad de Chagas), aims to the interruption of vector and 
transfusion transmission, and to ensure medical care of patients. In Honduras, the 
National Chagas Disease Prevention and Control Program, Ministry of Health, has 
based its strategy on health education, use of insecticides at home and surroundings, 
and improvement of housing for vector control; serological screening of donated blood 
in blood banks for transfusion control; and treatment and monitoring of infected 
patients. Chagas Disease alternative control model, initiated in 2003, integrates 
detection and treatment of recently infected cases.  
METHODS: The model includes serologic and/or entomologic exploration among 
school children using a chart depicting triatomine bugs and rapid test and ELISA 
confirmation. These are followed by progressive chemical control based on prioritized 
areas according to prevalence data. Etiological treatment under medical supervision is 
provided to confirmed cases in children under 15 years old. Institutional and community 
based epidemiological surveillance is installed. Informed consent and assent are used. 
Treatment follow-up included two serological evaluations at 18 and 36 months post 
treatment.  
RESULTS: In a period of 8 years, 94 municipalities were intervened with this approach. 
A total of 49,150 children were evaluated serologically, 1638 (3.3%) were identified as 
positive and were treated. With this approach, the areas with infestation of Rhodnius 
prolixus were gradually intervened, until reaching the Interruption Certification of 
Transmission by R. prolixus in 2011.  
CONCLUSIONS: This alternative model integrates actions on vector control, 
epidemiological surveillance and etiological treatment of recently infected cases. It 
provides a rational approach and reduces costs and time of execution when compared 
to the conventional model. 
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BACKGROUND: Recently the geographic distribution of Chagas’ disease has been 
changed with the high international migration of infected people, mainly to non-endemic 
countries. This new epidemiological status confirms be necessary the development of a 
new drug against the etiological agent of this disease, Trypanosoma cruzi, because the 
actual treatment is based mainly on benznidazole, which has many side effects and 
limited efficacy. Past phytochemical studies reported that the caryophyllene oxide 
sesquiterpene, found in essential oils of various vegetal species, shows good activity 
against T. cruzi. The aim of this work was to perform a partial synthesis of 
caryophyllene oxide and evaluate the cytotoxicity of their derivatives against T. cruzi.  
METHODS: Seven caryophyllene oxide derivatives were synthetized by different ways: 
catalytic hydrogenation of carbon 8 (derivative 1; D1); substitution of the epoxide group 
position by hydroxyl group (D2 and D3). The hydroxyl group of D2 and D3 compounds 
was replaced by acetyl group and iodine (D7). The products obtained after acetylation 
resulted in a mixture (D4) and subsequently were isolated (D5 and D6). The 
trypanocidal activities of these compounds were determined under epimastigotes and 
trypomastigotes forms (Y and Bolivia strains) and the cytotoxicity assays were carried 
out under LLCMK2 cells. The biological assays were made by colorimetric assays 
(MTT and XTT).  
RESULTS: All derivatives presented better results than caryophyllene oxide. Special 
attention should be given to compounds D4, D5, D6 and D7, which showed IC50 value 
similar to benznidazole to all morphological forms evaluated to both strains. Less 
cytotoxic effects of evaluated derivatives were also observed.  
CONCLUSION: Therefore, the synthetic changes of caryophyllene oxide may be 
considered as an important measure to reduce its cytotoxicity effects and increase the 
biological activity against T. cruzi. 
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BACKGROUND: Toxoplasma gondii, an obligate intracellular protozoon, has the ability 
to differentiate from a rapidly replicating tachyzoite stage (Tz) during acute infection to 
a dormant bradyzoite stage (Bz) contained in tissue cysts. In this study, we compared 
transcriptome of host cells infected with Tz and Bz stage parasites to understand the 
interaction between parasites and host. 
METHODS: Human foreskin fibroblast (HFF) cells were infected with T. gondii ME49 
strain. Tz to Bz stage conversion was induced by culturing T. gondii-infected HFF cells 
in alkaline medium (pH 8.2). Total RNA of Tz or Bz-infected cells were extracted and 
used to prepare the templates for RNA-seq. Subcellular localization and 
phosphorylation of STAT1 in Tz or Bz-infected cells were evaluated by 
immunofluorescence assay. 
RESULTS: Expression levels of some interferon (IFN)-inducible anti-viral proteins, 
such as OAS1, Mx1 and ISG15 in Bz-infected cells were higher than those in 
uninfected and Tz-infected cells. Next, we focused a transcription factor STAT1, which 
regulates the expression of the antiviral genes. We examined the phosphorylation and 
nuclear localization of STAT1 as markers for activation of STAT1 and demonstrated 
that Bz-infection induced the phosphorylation and nuclear localization of STAT1 than 
did Tz-infection.  
CONCLUSIONS: These results indicate that T. gondii Bz activates STAT1-associated 
antiviral responses during infection. However, notably, expression levels of type I, II 
and III IFNs, which are important to the activation of STAT1, were very low or not 
detectable. These results suggest that the Bz-inducible activation of antiviral innate 
immune responses are independent of IFNs. 
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BACKGROUND: According to WHO, there are approximately 10 million people infected 
with Chagas disease in the world, mainly in America, where it is one of the principal 
zoonoses. 
Since 2002, Mundo Sano has been developing in Santiago del Estero, Gran Chaco 
ecoregion, actions of surveillance and control and operational research on Triatoma 
infestans, main Chagas vector in the region. In 2005 it initiated a Program “Sanitation 
improvement of rural dwellings for the prevention of Chagas disease with community 
participation”, aimed at obtaining innovative strategies to reduce vector transmission. 
METHODS: Surveillance and control actions imply at least one annual inspection to 
each house and its peridomicile. Houses that are positive and those near them are 
treated with 5% Beta-cypermethrin, including interior and external walls, corrals, 
warehouses and chicken coops. Besides, a series of housing improvements were 
performed (roof impermeabilization, painting walls, amelioration of ceilings, corrals, 
construction of safe water deposits and latrines).   
RESULTS: Since 2010, 5 surveillance and control cycles have been made in 275 
houses (1,129 inhabitants), as well as the improvement actions described. Indices of 
infestation by T.infestans went down from over 50% (36% intra-domicile) to 20 % (less 
than 5% intra-domicile). 
CONCLUSIONS: In the context of the Gran Chaco ecoregion, wild habitat of 
vinchucas, the rural houses make up a high-complexity landscape for surveillance and 
control actions. The drastic diminishment of intra-domicile infestation contrasts with 
what is observed in corrals and henhouses. This experience shows the importance of 
sustaining this type of interventions along time and points out the need to study the 
interaction between the houses and the sylvatic environment.  
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BACKGROUND: Relapses, occurring after primary malaria infections due to the 
activation of hypnozoites, are characteristic of P. vivax and P. ovale, and the simian 
malaria species P. cynomolgi. The cause of hypnozoite activation remains relatively 
unexplored. The Malaria Host-Pathogen Interaction Center (MaHPIC), a multi-
institutional consortium (www.systemsbiology.emory.edu), is investigating relapse 
infections using a P. cynomolgi-macaque model and systems biology approaches. 
MaHPIC experiments include the generation of large datasets on clinical, 
hematological, and parasitological findings, as well as innate and adaptive 
immunoprofiling, functional genomics, proteomics, lipidomics and metabolomics. The 
goal is to integrate such datasets and develop mathematical models to reveal new 
insights into the biology and pathogenesis of Plasmodium infections and help guide 
further experimentation.  
METHODS: Five malaria naïve rhesus macaques were infected with P. cynomolgi (B 
strain) sporozoites and followed for 100 days. Capillary samples were obtained daily for 
hematological and parasitological assessments, plasma samples were collected every 
other day for metabolomics, and at seven time points coinciding with selected clinical 
outcomes, bone marrow aspirates and whole blood samples were collected for immune 
profiling and omics analyses.     
RESULTS: The macaques developed anemia, respiratory distress and renal 
dysfunction. The clinical course of the primary infections required anti-malaria 
chemotherapy, fluid support and whole blood transfusions. During the observation 
period, two relapse infections occurred. In contrast to the primary infection, relapses 
were associated with mild clinical signs suggesting that immunity played a role in 
reducing severity. All datasets remain under analysis. 
CONCLUSIONS: Plasmodium cynomolgi (B strain) infection in rhesus macaques is a 
reliable model to investigate the mechanistic basis of P. vivax pathogenesis and 
relapses. Consistent relapse patterns were observed in all animals. The high-
throughput post-genomic technologies used by the MaHPIC team and data being 
generated will be discussed in the context of this experiment. 



Actions for Consolidation of Surveillance and Control of Triatoma infestans in 
Añatuya (Santiago del Estero, Argentina) 
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BACKGROUND: Chagas disease is a major zoonosis on the American continent, and 
the ecoregion of El Gran Chaco, where Añatuya is located, has been identified as a 
priority area by PAHO. Since 2002, Mundo Sano has been developing Surveillance 
and Control and operational research actions in Añatuya (40,000 inhabitants) on 
Triatoma infestans, the main vector in the region.  
METHODS: Surveillance and control of T. infestans includes at least one annual visit to 
100% of the area involved. Two agents inspect for at least 30 minutes the households 
and surrounding areas, using tetramethrin 0.2% as expeller. Positive households and 
neighboring households are controlled, spraying Beta-cypermethrin 5% indoor and 
outdoor, geo-referring and recording all epidemiologic information in a database. 
RESULTS: Over the past three surveillance and control, since 2010 to date (6,034 
visited households, reaching more than 90% coverage), infestation ratios were kept at 
around 1% (0.3% intra-domicile). 76.7% of positive households (46) and 78.9% of intra-
domicile cases (15) recorded during the period belong to two of the eleven 
neighborhoods under surveillance. The remaining positive households (14) are located 
in the rural-urban transition area.  
CONCLUSIONS: After eleven years of surveillance and control expanding the radius of 
intervention to reach sectors beyond the urban area, the result has been the changing 
from a city with high infestation with T.infestans to a scenario where vinchuca findings 
are limited to a small number of households in two peri-urban neighborhoods 
characterized by brick production and transition to the rural environment.  
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BACKGROUND: Cellular stress response at early times of infection can culminate in 

translational arrest, and shut-off of host protein synthesis can be problematic for 

establishment of parasite infection and its growth, as it cause severe cytopathic 

effect and apoptosis. Translationally silenced mRNAs are recruited to messenger 

ribonucleoprotein particles (mRNPs) in the cytoplasm, known as processing bodies 

(PBs) and stress granules (SGs). SGs contain stalled 48S preinitiation complexes 

and have been suggested to serve as temporary repositories for these complexes. 

PBs are thought to be involved in mRNA decay as mRNAs recruited to PBs are 

largely deadenylated. We hypothesized that intracellular parasites may manipulate 

PBs and/or SGs to counteract translational shut-off as host stress response. To test 

this hypothesis,  

METHODS: We first examined PB and SG formation in Trypanosoma cruzi 

(Tc)-infected human fibrosarcoma HT1080 cells by immunostaining. PBs, but not 

SGs were accumulated from 24hr to 48hr post infection. The failure of SG formation 

upon infection prompted us to examine whether Tc infection would be able to escape 

SG accumulation in response to additional stress. Therefore, we monitered SG 

accumulation in uninfected or Tc-infected cells treated with arsenite, an oxidative 

stress inducer. 

RESULTS:  As a result, the number of SGs accumulated by arsenite was 

significantly lower in infected cells compared with uninfected cells, indicating that T. 

cruzi interferes with stress-induced SG accumulation. Although SG accumulation is 

triggered by the phosphorylation of eIF2a, eIF2a was not phosphorylated upon 

infection. Furthermore, the phosphorylation in response to arsenite was not 

compromised in the infected cells. From these results, we concluded that T. cruzi 

avoid SG formation by inhibiting either the downstream of eIF2a phosphorylation or 

eIF2a-independent pathway. Molecular mechanisms of the parasite evasion of SG 

accumulation as well as the functional significance of PB accumulation during 

infection are currently under investigation. 



Chagas Disease: diagnostic and treatment experiences in Endemic and non-
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BACKGROUND: In Argentina there are certain areas where Chagas Disease (ChD) 
has historically been endemic, and other areas where ChD has become a public 
healthcare issue due to immigration flows. In 2006, PAHO estimated that 1.6 million 
people were infected in Argentina, although only 1% had access to treatment. Since 
2007, Mundo Sano has been carrying out ChD diagnosis and treatment (D&T) 
programs in endemic areas (Añatuya and Colonia Dora, Santiago del Estero, and 
Pampa del Indio, Chaco), and since 2011 in La Plata, Buenos Aires (a non-endemic 
area), in line with the new paradigm to provide treatment for chronic patients under the 
age of 50.  
METHODS: A joint approach with institutions and local authorities is formalized by 
means of agreements and intervention protocols that are assessed by clinical research 
ethics boards. In endemic areas, households should be free from vectors prior to the 
onset of D&T activities. In non-endemic areas, epidemiologic risk surveys are 
conducted in primary schools to detect potentially infected children. Pregnant women 
who are diagnosed with the disease in their regular checkups are followed up and 
treated after childbirth.  
RESULTS: In Añatuya-Colonia Dora, 72 people, and in Pampa del Indio 834 people 
were identified (32 treated). In La Plata, 1428 people were diagnosed (204 treated).  
CONCLUSIONS: Treatment at the first level of care showed high adherence and 
enabled a direct and ongoing observation of patients. Building a network of effective 
care is fundamental to provide integrated care and extend the scope of intervention 
based on the pilot experiences carried out. 
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BACKGROUND: � Cellular calcium (Ca2+) regulation is an important physiologic 
mechanism for living organisms including malaria parasite. However, it is technically 
challenging to perform physiological experiments for intracellular parasites; the 
mechanism of Ca2+ regulation and the specific role of Ca2+ in intraerythrocytic 
development of malaria parasites are not well understood.   
METHODS: � To overcome these issues, we generated transgenic Plasmodium 
falciparum lines expressing fluorescence resonance energy transfer (FRET) Ca2+ 
sensors, yellow Cameleon (YC)-Nano50 or YC-Nano15, in the parasite cytosol.  
Calibration curves generated using transgenic parasites revealed dissociation constant 
of 48.3±10.4 nM and 8.0±3.0 nM for YC-Nano50 and YC-Nano15, respectively, similar 
to the previously observed values in the other cell lines. 
RESULTS:� Because, there were controversial on the parasite response against the 
inhibitors of mammalian sarco-endoplasmic reticulum Ca2+-ATPase (SERCA), we 
evaluated SERCA-specific inhibitors (cyclopiazonic acid, CPA and thapsigargin, TG) 
using YC-Nano50-expressing parasite. Addition of CPA increased the FRET signal 
(R/R0=1.60±0.15, n=3) compared to the baseline (R/R0=1). However, addition of TG did 
not increase the FRET signal (R/R0=0.98±0.01, n=3) in the parasites in the intact RBCs 
or saponin-lysed RBCs (erythrocyte and parasitophorous vacuole membrane were 
permeabilized) suspended in Ca2+ free medium.  These results suggested that TG did 
not response to P. falciparum SERCA. To develop a high-throughput method to 
evaluate the effect on the Ca2+ signal in the parasite, we employed flow cytometer to 
detect FRET signal in YC-Nano50-expressing parasites.  Similar to the microscopic 
results, addition of CPA increased the FRET signal but TG did not.  
CONCLUSIONS: � ! We successfully generated transgenic malaria parasites 
expressing YC-Nano, a Ca2+ biosensor, to evaluate small changes of Ca2+ in the 
parasite cytosol. Our data suggested that TG did not response to P. falciparum SERCA. 
We also successfully developed flow cytometry-based method to screen compounds 
that affect calcium signaling in the malaria parasite.  



Humoral immunity of P. vivax reticulocyte binding proteins (PvRBPs) B-cell 
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BACKGROUND: Malaria parasite that invades red blood cell has a complex 
mechanism. Plasmodium falciparum can invade all stages of red blood cells, while 
Plasmodium vivax (P. vivax) can invade only reticulocyte. Although many proteins have 
been discovered, their function are still unknown. Among them, PvRBP 1 and PvRBP 2 
are confirmed to recognize and bind reticulocyte. PvRBP 1 includes transmembrane 
anchored disulfide-linked protein and hydrophobic transmembrane domain at C-
terminal. Both of PvRBPs may have adhesive property. Because of the large sizes of 
PvRBP 1 (>324 kDa) and PvRBP 2 (>286 kDa), functional domain identification is 
difficult to investigate.  
METHODS: In this study, the complete genome of the P. vivax in genomic and 
transcriptome information was thoroughly analysed by BepiPred 1.0 software and 11 
pvrbp genes which include two partial length genes and nine full length genes was 
selected to further analysis for humoral immune response by peptide micro-array 
method. Each of the target peptides was then expressed by wheat germ cell-free 
system, then confirmed by western-blot. Humoral immune response of the each 
peptide was assessed by peptide array using P. vivax patients sera. 
RESULTS: PvRBP 2 family (PVX_090325, PVX_090330 at N-terminal and 
PVX_116930, PVX_121920 to low complexity domain) was revealed high immune 
response. However, compared with PvMSP1-19 as a positive control, PvRBP 2 family 
shown median level of that reactivity. 
CONCLUSIONS: Further analysis on PvRBPs invasion mechanism are needed confirm 
as regard reticulocyte binding functional domain and high immune response domain in 
parallel.  
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BACKGROUND: Autophagy is a highly conserved self-digesting mechanism used by 
eukaryotic cells to degrade and recycle their intracellular components. Recently, 
autophagy has been demonstrated to be involved in the pathogenesis of several 
protists, offering prospects for the developments of new drugs targeting autophagy of 
these pathogens. However, there is no experimental evidence illustrating functional 
autophagy and its molecular machinery in the deep-branching trichomonads. The 
human parasitic protist Trichomonas vaginalis has been predicted to possess reduced 
autophagy machinery, with only ATG8 conjugation system required for 
autophagosome formation.  
RESULTS: Here we show that TvATG8 (TVAG_486080) is conjugated to 
autophagosomes, as evidenced by TvATG8 processing and the formation of TvATG8 
puncta, during autophagy induced by glucose restriction (GR). Similar results can be 
observed in rapamycin-treated cells. Additionally, TvATG3 (TVAG_447140), a 
putative E2-like conjugating enzyme of the ATG8 system, is overexpressed during 
autophagy. More importantly, we demonstrated for the first time the functional roles of 
autophagy in T. vaginalis. Proteasome inhibition- and GR-induced autophagy assists 
to remove polyubiquitinated proteins, suggesting that autophagy is an alternative 
protein degradation system to complement the compromised ubiquitin-proteasome 
system (UPS) in trichomonads. GR-induced autophagy also contributed to prolonged 
survival of T. vaginalis upon glucose starvation.  
CONCLUSIONS: Our results provide new insights into the regulation and biological 
significance of autophagy in T. vaginalis, advancing our understanding of this highly 
conserved process in the ancient eukaryotes trichomonads. 
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BACKGROUND: Neuropeptides play critical roles in modulating neuronal networks and 
consequently they influence all nematode behavior outputs. Several neuropeptides in 
the FMRFamide-like peptide (FLP) family potently influence motor functions in free-
living and parasitic nematodes. Their receptors, mainly G protein-coupled receptors 
(GPCRs), are intriguing drug targets for anthelmintic discovery but many remain to be 
identified and deorphanized (paired) with endogenous FLP ligand(s).  
METHODS: We used a cut-worm model to identify FLP effects in Caenorhabditis 
elegans and to screen for endogenous FLP-GPCRs in situ. Cut specimens of C. 
elegans strains with loss-of-function mutations in candidate GPCR genes were 
interrogated for the retention of a particular FLP-phenotype observed in wild type cut-
worms. To investigate receptor interactions with endogenous ligand(s) and gain a 
better understanding of FLP promiscuity, we used the cut-worm model and receptors 
expressed in yeast for structure-activity relationships (SAR) studies. 
RESULTS: In a low-throughput screen of GPCRs in situ, 9 novel FLP-GPCRs pairs 
were identified; some FLPs were associated with more than one GPCR and one GPCR 
with more than one FLP. Using the peptide DVPGVLRFa (FLP18-6) and its receptors 
NPR-4 and NPR-5 as a model for SAR studies, we observed that FLP18-6 C-terminus, 
L6 and F8 side chains are essential for receptor activation in yeast and activity in the 
cut-worm model. Receptors differ in the minimal core sequence required for activation 
and an alanine scan series reveled that P3 and V5 are recognized in a different 
manner by the receptors.  
CONCLUSIONS: SAR results, together with the new FLP-GPCR associations found in 
situ, constitute important data for the rational search for promiscuous non-peptide 
ligands as a source of new anthelmintics with broad spectrum of action and that 
escape receptor-mediated resistance mechanisms. 
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BACKGROUND: Echinococcus canadensis is a platyhelminth parasite which keeps 
close phylogenetic relationship with Echinococcus granulosus and Echinococcus 
multilocularis members of the class Cestoda that are involved in hydatid infections of 
humans and animals. In South America three species of Echinococcus have been 
reported E. granulosus s.s. (G1 and G2 genotypes), E. canadensis (G6 and G7 
genotypes) and E. ortleppi. Only limited genetic information of E. canadensis G7  was 
reported so far. In this work we have sequenced the genome of this species. 
METHODS: High quality genomic DNA has been extracted and paired-end libraries 
have been sequenced by Illumina technology. Several pipelines of assembly have 
been evaluated. The genome has been de novo assembled with Velvet using different 
parameters until the best assembly was obtained. Also, reads have been mapped over 
E. multilocularis reference genome with BWA. Conserved genes have been annotated 
by CEGMA. 
RESULTS: Comparative studies have revealed high levels of nucleotidic identity 
between E. canadensis G7 with E. multilocularis as well as with E. granulosus s. s. G1.  
Interestingly, the procedure for in silico annotation employed in this work allowed to 
identify more than 90% of highly conserved genes. 
CONCLUSIONS:!This is the first report of E. canadensis G7 genome obtained by high 
throughput sequencing, allowing a broad genome view of this particular species.The 
knowledge of this new genome would provide information for comparative genomics 
allowing to adapt prevention and diagnosis tools to each epidemiological situation. 
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BACKGROUND: Antigenic polymorphism presents a hurdle for subunit malaria vaccine 
development.  To overcome this we are developing whole parasite approaches using 
DNA alkylating agents to chemically attenuate blood stage parasites which will be used 
as vaccines.  We have demonstrated that attenuated P. chabaudi or P. yoelii 
parasitized RBCs can induce immunity. The RBC had to remain intact for the induction 
of immunity.  To further understand the nature of immune induction as we move to a 
clinical trial, we have attempted to follow the fate of attenuated parasites post 
inoculation.   
METHODS: Mice were immunized with 106 P. chabaudi pRBC attenuated with 2uM 
tafuramycin A.  qPCR and qRT-PCR were used to monitor parasite DNA and RNA in 
blood and various tissues.  Adoptive transfer studies were used to investigate whether 
sub-microscopic levels of parasites could transfer immunity. HRPII expression in vitro 
was also measured in cultured attenuated P. falciparum pRBC. 
RESULTS: Surprisingly, parasite DNA was detectable in the blood of vaccinated mice 
for several months post vaccination and prior to challenge. Persisting parasite RNA 
was detectable for up to one week within the RBCs of vaccinated mice. In contrast, 
inoculation of mice with killed parasites did not result in persisting levels of parasite 
DNA in recipient mice. Blood from vaccinated mice could adoptively transfer immunity 
to recipient mice. Furthermore, treatment of vaccinated mice with anti-malaria 
chemotherapy was able to reduce the level of immunity in vaccinated mice.  Cultures of 
attenuated P. falciparum pRBC continue to produce HRPII in vitro, even though their 
growth is severely restricted. 
CONCLUSIONS: Our results suggest that immunity is dependent on a persisting sub-
patent attenuated infection with persisting antigen production.  These results have 
informed our strategy to develop a P. falciparum vaccine with a major goal of utilizing 
an attenuating dose of TfA that enables a persisting sub-patent infection. 
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BACKGROUND: The infection of mammalian cells by Dengue virus (DV) generates 
reticulum stress, which is controlled through the induction of anti-apoptotic mechanisms 
to prevent that the cell collapse and inhibit viral propagation. Based on this observation, 
our working hypothesis is that the DV can also manipulate important processes in the 
mosquito host cells in order to increase its survival and, consequently, enable the 
spreading of the virus to other vectors.  
METHODS: To test our hypothesis, we used different techniques such as qPCR, 
Amplex Red, fluorescence microscopy and RNAi.  
RESULTS: Our results showed that infection of mosquitos’ cells by DV did not lead to 
increased of reactive oxygen species, nor the expression of heat shock proteins (HSP) 
and proteins involved in the redox metabolism (DUOX-a, NOXm, catalase and GST), 
protein folding process (ERO1, PDI3 and PDI6), and reticulum stress (IRE-1, ATF-6 
and PEK). But, mosquitoes infected with DV had a decreased in the catalase and 
HSP20 expression. In order to assess the importance of genes involved in redox 
metabolism and reticulum stress for the mosquito A. aegypti, the DUOX-a, ERO1, 
PDI3, PDI6 and NOXm genes were silenced. After DUOX-a and NOXm silencing, a 
decrease in egg production and an increase in the microbiota were observed in A. 
aegypti females.  
CONCLUSIONS: Therefore, our results suggest that dengue virus in A. aegypti does 
not induce reticulum and oxidative stress, presenting a silent pattern of replication. The 
possible manipulation of the cell processes by DV may be important to the success of 
its transmission by the A. aegypti mosquito. 
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BACKGROUND: It is well known that sexual stages in yeast, Saccharomyces spp. or 

cellular slime mold, Dictyostelium spp., are induced by nutrient starvation. We predicted 

that sexual stages of a malaria parasite, Plasmodium falciparum, may be also induced 

from asexual stages by nutrient starvation. To test this hypothesis, induction of 

gametocytogenesis was applied in in vitro culture system. 

METHODS: A culture-adapted, wild isolate of P. falciparum collected from Myanmar, 

WW 228, was obtained by continuous cultivation in the glucose-enriched RPMI-1640 

medium supplemented with 15% pooled human AB serum and 1.5 mg/ml glucose (total 

glucose; 3.5 mg/ml in the medium) at 5% hematocrit in a candle jar. After parasitaemia 

reached to ca. 5~7%, cultured erythrocytes were centrifuged, and they were 

re-suspended in a total of 5 ml of an induction medium, normal RPMI-1640, 

supplemented with 15% human AB serum and 50 µg/ml hypoxanthine (total glucose; 

2.0 mg/ml). Hematocrit was increased to 4 times than ordinary cultivation condition.  

RESULTS: On day1 afterward, the induction medium was changed daily, keeping all at 

37 °C, and cultivation was continued for 2 weeks under a low glucose level. Many young 

gametocytes were detected on day 3-4. On 12-14 days, numerous, nearly-matured 

gametocytes (stages IV~V), all of which were macro-gametocytes, were formed. Similar 

results were obtained repeatedly. Cultivation with the glucose-enriched medium did not 

induce such mass-transformation of gametocytes. These results are indicating that 

glucose starvation may induce gametocytogenesis of this parasite. Similar induction of 

gameto- cytogenesis was also seen in other 2 wild isolates collected from Myanmar, but 

the induction of gametocytogenesis in FCR-3 and K-1 strains was not observed.  

CONCLUSIONS: Gametocytogenesis in wild isolates of P. falciparum may be induced 

by glucose starvation, but laboratory strains such as FCR-3/K-1 may be lacking 

corresponding genes for responsible to sexual switching.  



Dense granule protein 8 (GRA8) is a component of the subpelicular cytoskeleton 
of Toxoplasma gondii 
 
Díaz-Martín, Rubén1; Gómez-de León, Carmen1; Mondragón-Castelan, Mónica1; 
González-Pozos, Sirenia2; Bzik,  David3; Mondragón-Flores, Ricardo1. 
1Departamento de Bioquímica; 2Unidad de Microscopía Electrónica (LaNSE), 
CINVESTAV-IPN, 07360 Mexico City; 3Department of Microbiology and Immunology, 
Dartmouth Medical School, New Hampshire 
 
BACKGROUND: Toxoplasma gondii is the causing agent of toxoplasmosis; gliding 
motility, conoid extrusion, host cell invasion and cell egress are dynamic events 
displayed during the interaction with the host cell. Such dynamic processes are based 
on the cytoskeleton components that include the pellicle, the subpellicular microtubules 
and the subpellicular network. Although the protein composition of cytoskeleton have 
not been fully characterized, in a recent proteomic analysis, we found the presence of 
the dense granule protein 8 (GRA8) associated to the subpellicular cytoskeleton. 
METHODS: The association of GRA8 with the cytoskeletal fraction of was achieved by 
mass spectrometry analysis (MS) and Western blot (WB). Spatial distribution of GRA8 
in the subpellicular cytoskeleton was characterized by immunoelectron microscopy 
(IEM) and immunofluorescence (IF) using a specific antibody. Finally we used a 
knockout strain (DGRA8) to characterize its possible role in the cytoskeleton.  
RESULTS: The MS and WB analysis allowed the identification of GRA8 in the 
cytoskeleton fraction of T. gondii with a distribution throughout the subpellicular 
network. The DGRA8 strain showed a clear reduction in conoid extrusion in 
comparison with the parental strain. In addition differences were observed in the 
intravacuolar arrangement during the intracellular proliferation. 
CONCLUSIONS: Our results indicated that GRA8 is a protein associated with the 
cytoskeleton fraction in T. gondii, the initial data using a DGRA8 strain suggested that 
this protein would be involved in conoid extrusion and would participate in the 
intravacuolar arrangement of the parasites.  
 
The study was supported by grant #155459 and RDDM by scholarship #324969 from 
CONACyT. 
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BACKGROUND: Babesia ovis, an intraerythrocytic protozoan parasite 
transmitted by the two-host tick Rhipicephalus bursa, causes severe infections 
in sheep in tropical and subtropical regions of the world. Identification of 
parasite molecules involved in host-pathogen interactions could aid 
development of novel control methods against this parasite. Papain-like 
proteases have important roles in the life cycles of apicomplexan 
hemoprotozoa, including egress from host erythrocytes and hemoglobin 
degradation. This work identifies and characterizes a B. ovis cysteine protease, 
homologous to those described in closely related parasites.  
METHODS: An ortolog to B. bovis bovipain-2 (ACV41421) was identified in the 
sequenced genome of B. ovis Israel strain, and characterized in silico. Murine 
hyperimmune serum was then raised against a recombinant form of this protein, 
designated ovipain-2, and used to test for expression in in vitro cultured B. ovis 
merozoites (Portugal and Israel strains) by immunoblotting and 
immunofluorescence. A seroneutralization assay was also performed. 
RESULTS: B. ovis ovipain-2 has a predicted pre-pro-peptide topology typical for 
cysteine proteases. Antibodies against recombinant ovipain-2 recognized 
proteins of expected size in extracts of B. ovis cultured merozoites. 
Immunofluorescence analysis yielded a signal in the middle-rear region of the 
parasites as well as in the cytoplasm of infected erythrocytes, but not in non-
infected erythrocytes. Importantly, anti-ovipain-2 antibodies significantly 
hampered in vitro growth of B. ovis merozoites. 
CONCLUSIONS: The data indicates that ovipain-2 has an important functional 
role for B. ovis survival and thus constitutes a potential target for 
immunotherapies and drug development against ovine babesiosis. 
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BACKGROUND: Production of llama (Lama glama) meat in rural communities of the 
Andean regions of Argentina is largely affected by South American camelid 
sarcocystiosis. Muscular macroscopic cysts appear as a consequence of Sarcocystis 
sp. parasitism and prevent meat consumption. Llama meat production is still informal 
in Argentina but has broad perspectives for improvement, and can significantly 
benefit from the development of standardized control methodologies. This work was 
aimed at analyzing the presence of anti-Sarcocystis sp. antibodies in llama sera of 
different origins and herd management practices in Argentina. 
METHODS: Serum samples (n=507) were collected from llamas of three  
regions/management types of Argentina: small herds informally kept by small 
producers of (i) Puna and (ii) extra-Puna regions; and (iii) a large herd managed 
under moderately controlled sanitary conditions at a governmental agricultural 
experimental station located in the Puna region (EEA-Abra Pampa). All samples 
were analyzed with an indirect ELISA, which was set up using parasite immunogenic 
protein fractions. A set of samples were also analyzed by a previously established 
immunofluorescence assay to determine the ELISA cut-off.  
RESULTS: Llama herds from small producers of Puna showed a considerably higher 
number (50%) of animals with detectable anti-Sarcocystis sp. antibodies than those 
from extra-Puna regions (26%). On the other hand, the population of llamas at EEA-
Abra Pampa displayed a similar number of serologically positive animals (23%) as 
extra-Puna herds.  
CONCLUSIONS: The differences in serological detection observed in this work 
indicate influence of geographical/ecological and management factors in the 
prevalence of South American camelid sarcocystiosis.   
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BACKGROUND: Infection with T. cruzi, the causative agent of Chagas disease, has 
been reported in different blood banks in Mexico. However, only regular blood donors 
are diagnosed, but not their cohabitants who share risk conditions (housing, proximity 
to vector, etc). Therefore, in this work the serodiagnosis of Chagas was performed to 
cohabitants of thirty-seven blood donors seropositive for Chagas, who currently live in 
the north of Mexico City and its metropolitan area.  
METHODS: During the period January 2009 to January 2014 confirmatory tests for the 
diagnosis of infection with T. cruzi for 262 blood donors were performed. Their 
cohabitants were invited to the same diagnosis performed by ELISA and Western blot. 
Epidemiological data were collected by an ad-hoc questionnaire. 
RESULTS: In the evaluation period, 37 blood donors (index cases) and their 
cohabitants agreed to participate in this work. A total of 77 cohabitants were assessed 
by the serological techniques described above. We found that 14 (18%) of them were 
seropositive for T. cruzi. Most of the positive cases were children (8 cases, 57%) and 
siblings (4 cases, 28%) of the index cases. The age range of seropositive cohabitants 
was 13 to 41 years. Nine of them (64%) were women and six men (36%). Three cases 
(31%) were under 15 years.  Ninety percent of cohabiting cases shared at least one 
risk factor with the index case, as rustic house, have lived or have frequent stays in 
endemic areas, and be in contact with the transmitter vector during childhood. 
CONCLUSIONS: The results show that it is important to diagnose T. cruzi in the 
cohabitants of the index cases, to have more data to contribute to the epidemiology of 
Chagas disease in Mexico. 
ACKNOWLEDGEMENTS: This work was supported by Grant IN206512 from DGAPA-
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BACKGROUND: Bovine babesiosis caused by the tick-transmitted hemoprotozoans 
Babesia bovis, B. bigemina, and B. divergens commonly results in considerable cattle 
morbidity and mortality in vast areas of the world. Although existing live vaccines confer 
protection, they have considerable disadvantages. Particularly in countries where large 
numbers of cattle heads are at risk, research efforts are focused on the development of 
improved vaccination strategies.  
METHODS AND RESULTS: Babesia parasites feature an obligate life cycle stage 
within the erythrocyte of the vertebrate host. Molecules involved in host cell-pathogen 
interactions can be exploited as immunotherapy targets. Several such parasite proteins 
have been described, including some tethered by glycosylphosphatidylinositol to the 
parasite surface, or secreted by apicomplexan organelles during invasion. The 
common display of neutralization-sensitive B-cell epitopes corroborates their relevance 
for parasite survival. Identification of B. bovis antigens has been significantly boosted 
by the sequencing and annotation of its genome and recently developed transfection 
methodologies will allow their functional characterization.  
CONCLUSIONS: The array of potential vaccine candidates for bovine babesiosis is in 
constant growth. However, the complication and high cost of vaccination trials is a 
bottleneck of Babesia vaccine research, and has so far seriously limited the systematic 
testing of antigen candidates preventing an in-depth trial of formulations using different 
immunomodulators and antigen delivery systems. 
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BACKGROUND: The pig tapeworm Taenia solium is distributed worldwide as the 
causative agent of cysticercosis. Discrete genetic lineages of T. solium in Asia and 
Africa/Latin America are geographically disjunct and sympatric only in Madagascar. It 
has been indicated that the people in Madagascar have mixed ancestry from Island 
Southeast Asia (ISEA) and East Africa. Hence, anthropogenic introduction of the 
tapeworm from Southeast Asia and Africa had been postulated. In this study, the origin 
of the tapeworm in Madagascar was investigated based on phylogeographic analysis 
using mitochondrial gene markers. In addition, genetic polymorphism of T. solium in 
Madagascar was investigated using newly established nuclear gene markers to clarify 
whether hybridization between the two genetic linages occurs. 
METHODS: We examine 106 cysts of T. solium in 18 localities on Madagascar. Two 
mitochondrial and 3 nuclear DNA genes were sequenced. Haplotype network analysis 
was conducted using mitochondrial haplotypes. 
RESULTS: The sympatric distribution of Asian and Afro-American mitochondrial 
genotypes was confirmed. The major mitochondrial haplotype in Madagascar was 
closely related to those from the Indian Subcontinent, but distantly related to those from 
Southeast Asia. We found the evidence of nuclear-mitochondrial discordance in single 
tapeworms, indicating cross-fertilization between the two lineages. 
CONCLUSIONS: This study indicates that T. solium was introduced and established on 
Madagascar twice in the past 2000 years. An Asian origin, from the Indian 
Subcontinent, for some haplotypes of T. solium contrasts with the established history 
and ancestry of the Malagasy culture primarily from ISEA. Our results demonstrate that 
tapeworms from geographically disjunct regions are now in secondary contact on 
Madagascar following a history of isolation that may extend to the Pleistocene. 
Parasites with origins in Africa or Asia reflect the complex history of development of the 
Malagasy culture, and in this case provide compelling evidence for the history of human 
occupation of the island.  
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BACKGROUND: Intestinal helminthes survive for long periods in their host, there is no 
clear induction of protective immunity and re-infection occurs. Taenia solium can grow 
in hamsters experimentally infected with cysticerci.  
METHODS: Hamsters were infected with four T. solium cysticerci, two weeks later 15 
hamsters were treated with praziquantel and 10 were sacrificed to confirm infection. 
One month after drug treatment, the treated group (infected twice) and a new group of 
hamsters (infected once) were similarly infected. Necropsies were performed at 10, 20 
and 30 days post-infection (dpi); at each time an equal number of hamsters from each 
group were sacrificed. Small intestines were recovered, opened and tapeworms 
located, counted and measured. Serum samples were taken before infection and at 
necropsy. This protocol was performed in two occasions.  
RESULTS: Reduction in tapeworm burden was observed along the experiment in both 
groups; with statistical difference from infected once hamsters at 30 dpi. Tapeworm 
localization was similar in both groups at any necropsy day. Longer tapeworms were 
collected in hamsters infected once, with statistical difference at 30 dpi only. With 
respect to the humoral response, ELISA detected IgG specific antibodies since 10 dpi, 
and antibodies increased with time but without statistical significance between groups 
at any day. By WB, the molecular weight of antigens recognized by serum of both 
groups of hamsters varied from 15 to 150 kD, but hamsters infected twice developed a 
stronger antibody response detected in both ELISA and WB.  
CONCLUSIONS: The results obtained show that tapeworms induce an immune 
response after one infection. After another infection certain parameters such as 
parasite load and length of tapeworms were reduced as compared to hamsters with a 
single infection. Even so, the immune response is not sufficient to protect hamsters up 
to 30 days after a second infection with T. solium. 
 



Characterization of a glycosyltransferase involved in priming of the synthesis of 
complex-type N-linked glycans in Trypanosoma brucei 
 
Nakanishi, Masayuki1; Manabe, Ayaka1; Nomoto, Hiroshi1 

 
1 College of Pharmaceutical Sciences, Matsuyama University, Ehime, Japan 
 
BACKGROUND: Trypanosoma brucei is the causative agent of African 
trypanosomiasis, also known as sleeping sickness. The parasite expresses diverse 
glycoproteins throughout its lifecycle. The necessities of their carbohydrate moieties 
have not been fully understood; however, extensive analyses of their structures have 
revealed the existence of asparagine (N)-linked glycans including oligomannose- and 
complex-subtypes. The latter contains N-acetyl-D-glucosamine (GlcNAc) and galactose 
residues in addition to the common core structure (Man3GlcNAc2). α-1,3-Mannosyl-
glycoprotein β-1,2-N- acetylglucosaminyltransferase (GnT-I) transfers GlcNAc from 
UDP to oligo-mannose glycans on glycoproteins, and hence plays a key role in the 
synthesis of complex-type N-linked glycans. Although T. brucei should possess its 
GnT-I (TbGnT-I), several bioinformatics searches with known eukaryotic GnT-I 
returned no candidate gene. We have now examined the existence of TbGnT-I by 
biochemical means. 
METHODS: A microsome fraction was prepared from the bloodstream form of T. brucei 
strain 427 cultured in the HMI-9 medium. The fraction was incubated with UDP-GlcNAc 
and pyridylaminated glycans. The reaction products were analyzed by HPLC equipped 
with fluorescence detector. 
RESULTS: TbGnT-I activity was detected in the microsome fraction. The activity 
required divalent cation such as Mg2+ or Mn2+, and showed pH optimum between 6.0 
and 6.5, indicating the common properties with other eukaryotic GnT-Is. On the other 
hand, TbGnT-I employed Man3GlcNAc2 sugar chain rather than Man5GlcNAc2 as the 
acceptor substrate in vitro and produced the β1-2-linked GlcNAc residue on the Man 
α3 arm. The apparent molecular weight of the activity was estimated to be 440 kDa by 
gel filtration. These properties clearly distinguished it from other known GnT-Is. 
CONCLUSIONS: This study offers direct evidences that there is a novel class of GnT-I 
in the parasite T. brucei. 
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BACKGROUND: The tick Rhipicephalus microplus is an ectoparasite that impacts the 
health of cattle and causes great economic loss to livestock producers in Brazil. The 
cattle industry needs to adapt to the increasing problem of R. microplus populations 
resistant to acaricides. Integrated tick management programs will benefit from the use 
of anti-R. microplus vaccines. Here, we review anti-R. microplus vaccine discovery 
research efforts in Brazil.   
METHODS: Data from vaccine discovery research programs in Brazil were compiled. A 
review of results from tests of several vaccine formulations published in the scientific 
literature was conducted. The methodology to assess the efficacy of anti-R. microplus 
vaccines was analyzed.    
RESULTS: Immunoprotection against R. microplus infestation in cattle vaccinated with 
a commercial formulation of the antigen Bm86 ranged between 45% and 60%. A 
synthetic peptide (SBm7462) derived from Bm86 was 81.05% efficacious. The 
variability in amino acid sequence of Bm86-Campo Grande was 3.5% and 3.7% as 
compared to Bm86 and Bm95, respectively, and its efficacy was lower than that 
obtained with the commercial Bm86 formulation. An aquaporin yielded 70% efficacy. 
Other antigens confer some degree of immune protection or induce the production of 
antibodies that interfere with the reproductive success of ticks like a precursor of 
aspartic protease accumulated in the egg (Boophilus Yolk pro-Cathepsin or BYC), and 
trypsin inhibitors from R. microplus larvae (BmTIs). Other proteins studied for their 
immunogenicity include: THAP enzyme (Tick Heme-binding Aspartic Proteinase), and 
a calreticulin protein (BmCRT). 
CONCLUSIONS: Anti-R. microplus vaccine discovery research in Brazil is yielding 
candidate antigens for commercial development. Higher efficacy and longer duration of 
immunity could be achieved by using polyvalent formulations that include novel 
adjuvants. Commercialization remains a challenge to realize the benefit of using an 
anti-R. microplus vaccine as part of an integrated tick control program in Brazil. 
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BACKGROUND: Ixodid ticks are remarkable for ingesting huge volumes of host blood, 
which contains potentially toxic substances including iron. Excessive iron can catalyze 
hydroxyl radical production that may promote oxidative stress. Iron metabolism and 
iron-binding proteins such as ferritin (FER) must have crucial roles in blood feeding and 
antioxidant defense of ticks. Here we demonstrated the physiological importance of an 
intracellular (HlFER1) and a secretory (HlFER2) ferritin in Haemaphysalis longicornis.  
METHODS: We performed gene silencing through RNA interference (RNAi) to evaluate 
the physiological importance of HlFERs in H. longicornis. Double-stranded RNA was 
injected to unfed adult ticks before infestation to rabbits until they fed to repletion or 
before exposure to high levels of iron by injection through the hemocoel. The body 
weight, mortality and egg production of the ticks after blood feeding were monitored. 
The mortality of ticks after iron injection was also monitored. The midgut after blood 
feeding was also examined under light and transmission electron microscopy. 
Oxidative stress status was assessed by immunoblot analyses of malondialdehyde 
(MDA) and protein carbonyl (PC) levels. 
RESULTS: RNAi resulted to low engorged body weight, high mortality after blood 
feeding and iron injection, and also severely reduced fecundity in adult ticks. 
Abnormalities in digestive cells such as disruption of microvilli and alteration of 
digestive activity were observed in Hlfer-silenced ticks. The MDA and PC levels of 
Hlfer-silenced ticks were significantly higher compared to normal ticks.  
CONCLUSION: Taken together, these results showed that both types of H. longicornis 
ferritins prevent oxidative stress in H. longicornis and are important to successful blood 
feeding and reproduction of this ixodid tick. Through their iron storage function, the 
intracellular HlFER1 also serves as an “in-house” antioxidant of cells whereas the 
secretory HlFER2, which can be transported within the tick, may also serve as a 
systemic antioxidant molecule.  
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BACKGROUND:  Dengue fever became the most important arbovirosis transmitted by 
the mosquito Ae. aegypti, its main vector in the world, and in some regions, also by the 
mosquito Ae. albopictus. The re-emergence of dengue is related to climate change, 
human population mobility, worldwide circulation of serotypes, density of Ae. aegypti, 
among other factors. 
METHODS: We studied the temporal dynamics of larval infestation rates of Ae. 
albopictus (2000-2012) and Ae. aegypti (2009-2012) and its association with the 
temperature, rainfall, humidity, exposure to solar light, in Leticia (Amazonas, 
Colombia). Descriptive analyses, spearman correlation test and linear regression were 
the statistical methods used. 
RESULTS: Ae. albopictus showed less significative correlations with rainfall (Rho<0,3; 
p<0,05). Ae. aegypti showed significative correlations with rainfall (Rho<0,8; p<0,01), 
exposure to solar light (Rho<0,7; p<0,01) and humidity (Rho<0,7; p<0,05). Rainfall and 
humidity were positively correlated with the infestation rates of Ae. aegypti, opposite to 
the exposure to the solar light, which was negatively correlated. No correlations were 
found between the infestation rates of both species. 
CONCLUSIONS: Infestation rates of Ae. aegypti were significantly more associated to 
rainfall, exposure to solar light and humidity, compared to Ae. albopictus. The weaker 
association of Ae. albopictus with climate may be due to its greater tolerance to local 
conditions and its longer establishment time in Leticia. 
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BACKGROUND: We previously reported that Spi-B is a master transcriptional factor 
crucial for development of intestinal M cells because mice deficient in Spi-B lack M 
cells (Nat. Immunol., 2012). Further investigations revealed that deficiency in Spi-B 
regulates development of hematopoietic cells in addition to M cells, suggesting that 
Spi-B may affect immune responses. In this report, we analyzed the effects of Spi-B 
on helminthic infection.  
METHODS & RESULTS: Spi-BKO mice infected with an intestinal helminth, 
Heligmosomoides polygyrus (Hp) produced much less eggs compared with C57BL/6 
WT mice, indicating that these mutant mice were resistant to Hp infection. In these 
resistant mice, Th2-mediated responses were remarkably elicited at early phase of 
infection, such as production of IL-4, IL-13 and IL-5 by CD4+ T cells and increase in 
mast cells in MLN and Peyer’s patches. To discriminate whether the resistance to Hp 
observed in Spi-BKO mice is due to lack of M cells, we infected Hp to mice lacking 
Spi-B specifically in intestinal epithelium, Spi-Bflox/flox Villin-Cre mice. These mice 
infected with Hp produced eggs comparably to WT mice in association with failure of 
Th2 development and mast cell augmentation. Furthermore, irradiated Spi-BKO mice 
transferred with WT bone marrow cells showed egg production similarly to WT mice.  
CONCLUSIONS: These results clearly demonstrate that resistant to Hp in Spi-BKO 
mice is dependent on hematopoietic cells rather than lack of M cell. To understand 
why Spi-BKO mice show resistance to Hp, we analyzed hematopoietic cells 
comprehensively. We found that Spi-BKO mice have a lot of granulocytes like 
neutrophil, basophil, and mast cells, and would like to discuss the mechanisms 
underlying resistance to Hp related to Spi-B-deficiency in detail.  
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BACKGROUND: In addition to Fasciola hepatica and F. gigantica, aspermic Fasciola 
flukes are distributed in Asian countries. Triploid aspermic Fasciola flukes were thought 
to be derived from the hybridization between diploid aspermic Fasciola flukes and 
normal F. hepatica or F. gigantica. In this study, we made an attempt to make triploid 
Fasciola flukes by an experimental hybridization. 
METHODS: Co-infection with F. hepatica and diploid aspermic Fasciola flukes having 
Fg type in nuclear internal transcribed spacer (ITS)1 region, was conducted into a goat 
and random mating was allowed between the flukes. We selected the diploid aspermic 
flukes as the parent generation, and adult flukes of the first and second generations 
were obtained by using Lymnea ollula and Wistar rats. Sperm in the seminal vesicles, 
ploidy, and hatching rate of the eggs were checked for each fluke. Histological analysis 
of the testis and ovary for each fluke was also performed to compare with those of wild 
triploid aspermic Fasciola flukes.  
RESULTS: We obtained 7 first generation and 30 second generation adult flukes. All of 
them were triploid and did not contain sperm in their seminal vesicles. The second 
generation flukes were classified into two groups on the basis of hatching rate of the 
eggs. Histological analysis of the testis and ovary revealed that the first generation and 
the high hatching rate group of the second generation displayed the identical histology 
compared to the wild triploid aspermic Fasciola flukes, indicating abnormal meiotic 
division I. On the other hand, the second generation with low hatching rate displayed 
the histology for abnormal somatic division at the first stage of the spermatogenesis 
and oogenesis. 
CONCLUSIONS: We succeeded to make triploid aspermic flukes by an experimental 
hybridization. This study suggests that there is no reproductive isolation between F. 
hepatica and diploid aspermic Fasciola flukes. 
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BACKGROUND: Interactions between trypanosome genotypes and the triatomines’ 
immune system or between trypanosome and symbiotic microorganisms from the 
vectors’ intestine are determining factors regarding the parasite’s survival or elimination 
and the geographical distribution of T. cruzi and T. rangeli genotypes.   
METHODS: T. cruzi and T. rangeli isolates taken from Rhodnius spp, T. dimidiata and 
T. maculata in Central-America, Colombia, Venezuela, Brazil and Peru were 
genotyped. Trypanolytic factors against T. cruzi and T. rangeli genotypes were detected 
in R. prolixus and R. robustus haemolymph and intestine.  
RESULTS: It was found that T. rangeli KP1(+) was associated with R. prolixus from 
Central-America, Colombia and Venezuela, with R. robustus from Venezuela and 
Brazil and with R. neglectus from Brazil whilst T. rangeli KP1(-) was associated with R. 
pallescens, R. colombiensis and R. pallescens. T. cruzi I predominated in T. cruzi 
isolates from domestic and wild vectors in Colombia; two sub-populations were found 
and named domestic T. cruzi I and sylvatic T. cruzi I, the latter being associated with R. 
pallescens, R. colombiensis and sylvatic R. prolixus. R. prolixus, R. pallescens, R. 
colombiensis and T. maculata predominantly transmitted T. cruzi I in experimental 
infections and T. cruzi II to a much lesser extent; by contrast, P. geniculatus 
predominantly transmitted T. cruzi II. T. maculata did not have the vectorial capacity 
for transmitting T. cruzi II. It was observed that R. prolixus and R. robustus 
haemolymph and intestine had trypanolytic factors against T. rangeli KP1(-), T. cruzi II, 
T. cruzi V, T. cruzi VI and T. cruzi marinkellei.    
CONCLUSIONS: T. rangeli genotypes were found to circulate via two phylogenetic 
groups of Rhodnius: the “Robustus” group (R. prolixus, R. robustus, R. neglectus) 
transmitting T. rangeli KP1(+) and the “Pictipes” group from the Andean mountain 
ranges  (R. pallescens, R. colombiensis and R. ecuadoriensis) transmitting T. rangeli 
KP1(-). All the Rhodnius species analysed in Colombia had high T. cruzi I natural 
infection rates, thereby correlating with these species’ high vectorial capacity for 
predominantly transmitting this genotype in experimental infections. Possible effects of 
intestinal microbiota of triatominae on the development of T. cruzi and T rangeli need 
further investigation  
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BACKGROUND: The large-scale specific antibody responses of endemic humans infected with the 
Asian schistosome, Schistosoma japonicum, are largely undescribed. Using the first protein microarray 
developed for a multicellular pathogen, the antibody profile of acute, advanced, chronic and egg-
negative exposed individuals was determined. 
METHODS: A 289 feature schistosome protein microarray was developed to discover potential 
diagnostic and vaccine candidates. A subset of surface, secreted/excreted, and larval-stage specific 
proteins were selected from the S. japonicum and S. mansoni genomes for cell-free protein expression 
and printed alongside controls and well-characterised recombinant schistosome proteins on 
nitrocellulose slides. The protein microarrays were probed with sera from 75 adult subjects from the 
Dongting Lake schistosomiasis-endemic region of China. Sera from unexposed controls were compared 
with acute, advanced and chronic schistosomiasis cases as well as occupationally-exposed fishers that 
are egg-negative. 
RESULTS: Over 62% of the antigens were recognised by the human samples including a set of 20 
cross-reactive antigens that were reactive with all groups. Another 39 antigens were serodiagnostic and 
could significantly discriminate between disease groups purely on antibody response. The 
serodiagnostic antigens included previously described vaccine candidates (Sj/m-calpain, Sm29, and 
SjGST-26), transporter molecules, and ten tetraspanin and tetraspanin-related proteins. Principal 
component analysis further segregated the high-pathology acute and advanced groups from the low-
pathology chronic and egg-negative groups. This may be evidence for the requirement of a ‘threshold’ 
antigen recognition profile in human endemic low-pathology infections. 
CONCLUSIONS: This study suggests that a broad antibody response, in particular against membrane 
proteins, is needed to control pathology and/or infection. The approach described also enables the 
study of antibody-mediated immunity during high- and low-pathology human schistosomiasis. Finally, 
we identified a set of novel potential diagnostics that can differentiate human schistosomiasis 
phenotypes.  
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BACKGROUND: Elaeocarpus floribundus (Elaeocarpaceae) has a long history of 
folkloristic use in the treatment of intestinal helminth infections by the indigenous tribes 
of Northeast India.This study was aimed at assessing the in-vitro and in-vivo 
anthelmintic effects of leaf extract of E. floribundus. 
 METHODS: In in-vitro assay, adult worms of H. diminuta were exposed to 10, 20 and 
40 mg/ml concentrations of plant extract and paralysis/mortality of worms was 
monitored. In in-vivo  assay, the extract was tested at 200 - 800 mg/kg doses against 
immature/mature H. diminuta infections that were maintained in albino rats. Reductions 
in faecal eggs per gram (EPG) counts and worm loads of animals at necropsy 
constituted as the study parameters for in-vivo study.  
RESULTS: In in-vitro test, 40 mg/ml concentration of extract showed the máximum 
efficacy, where the test worms showed mortality at 5.34 ± 0.44 h. In in-vivo testing, 800 
mg/kg dose of extract revealed 71.12% in EPG counts and 75.00% reduction in adult 
worm counts of animals after extract treatment.  
CONCLUSIONS: This  study suggests that E. floribundus leaves do possess a 
significant anthelmintic efficacy, which supports their folkloristic use as anthelmintic. 
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Toxoplasma gondii infections are prevalent in human and warm-blooded animals in 
which felids, including cats, are the host of this parasite because they can excrete the 
oocyst into the environment. This study developed to modify the Loop-mediated 
isothermal amplification (LAMP) assay targeting B1 gene for sensitive and rapid 
detection of T. gondii experimentally infected cats by a simple boiling method. The B1-
LAMP reactions were optimized conditions such as temperature at 60°C, operating 
time for 30 min using pBX-B1 cloned plasmid DNA. The sensitivity of B1-LAMP assay 
was at least 100 folds higher than that of conventional PCR for detection of T.gondii 
DNA plasmid. The specificity of LAMP assay was determined using genomic DNA of T. 
gondii and DNA sample of Neospora caninum (N. caninum) as templates when no 
response was found except with DNA sample of T. gondii. LAMP assay was applied to 
standard DNA extracted by Kit from blood and organs of experimentally infected cat. 
The positive reactions were occurred in T. gondii LAMP assay using crude DNA 
extracted by a boiling method. B1-LAMP assay is time and cost-effective that could be 
applied for diagnosis of T. gondii-infected cats in the field using crude DNA extracted 
from blood.  
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BACKGROUND: The development of new effective and inexpensive anthelminthic drugs is 
necessary. In Sinaloa, Mexico, Psidium sartorianum (arrayan), have been traditionally used 
to treat human infectious diseases. This research describes the in-vitro effect of a 
methanol extract of the arrayan fruit (MEA) on Taenia crassiceps cysticerci WFU strain 
(CS). 
METHODS: CS were removed from the peritoneal cavity of BALB/c mice 7 months post-
infection. Three to six well-developed CS with a visible scolex, were deposited in 2 mL of 
Hanks medium in 24-well-plates, and cultured for 72 h at 37 °C in 5% CO2 in one of the 
following solutions: a) MEA at 25, 50 or 100 mg/mL; b) Albendazole Sulfoxide solubilized in 
0.05% Dimethyl Sulfoxide (DMSO) (0.04 and 0.8 µg/mL), c) Hanks with 0.05% DMSO, and 
d) Only Hanks. CS were removed at the following times 2, 6, 8, 20, 48 and 72 h; 
morphology and viability was registered using light microscopy and some parasites were 
fixed for ultra structural studies (Transmission Electron Microscopy, TEM; and Scanning 
Electron Microscopy, SEM). Experiments were carried out by triplicate. 
RESULTS: CS incubated for 48 h in 50 mg/ml of MEA showed loss of the tegumentary 
tissue, blebs formation, agglutinated and collapsed mictrotriches. TEM sections of 
parasites incubated for 20 h showed similar damage; moreover, basal matrix appeared 
thickened and enclosing parenchyma; bundles of myofibers were seen below the basal 
matrix. After 3h of incubation at 100 mg MEA/mL, the surface of cysticerci showed a 
swollen tegument with detached microtriches, mitochondria were found as tissue debries 
and had lost their crests. CS controls (c and d conditions) presented normal morphology  
CONCLUSIONS: Our results suggest that the methanol extract of Psidium sartorianum 
fruit, has compounds that induce irreversible damage and death of Taenia crassiceps 
cysticerci and it is a potential anthelmintic agent supporting its use. 
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BACKGROUND: Toxoplasma gondii is distributed worldwide and infects most species 
of warm-blooded animals, including humans. Rhoptry 5 (ROP5) and dense-granule 
antigen 15 (GRA15) have been identified to mediate virulence differences between 
strain types. 
METHODS: To evaluate the protective efficacy of DNA vaccine encoding T. gondii 
antigen ROP5 or/and GRA15, we constructed eukaryotic plasmids expressing 
pVAX-ROP5 and pVAX-GRA15, and the immune responses induced by these DNA 
vaccines were analyzed, involving in cytokine and serum antibody measurements, 
cell-mediated cytotoxic activity, and protective efficacy against acute and chronic T. 
gondii infection.  
RESULTS: Mice immunized with pVAX-ROP5 or pVAX-GRA15, showed significantly 
increased serum IgG2a titers; Th1 responses association with the production of IFN-γ, 
IL-2, IL12 p40 and IL-12 p70; cell-mediated cytotoxic activity with increased 
frequencies of IFN-γ parameters analyzed in both CD4+ and CD8+T cell 
compartments (CD4+ IFN-γ+ T cells and CD8+ IFN-γ+ T cells), as well as prolonged 
survival time (19.4±4.88 days for ROP5; 17.8±3.76 days for GRA15) and brain cyst 
reduction (57.4% for ROP5; 65.9% for GRA15) in contrast to control mice. 
Furthermore, mice immunized with co-administration with pVAX-ROP5 and 
pVAX-GRA15 have boosted these cellular and humoral immune responses, which 
were contributed to significantly to cyst reduction (79%) and the survival of immunized 
mice (22.7±7.21 days).  
CONCLUSION: Our data suggest that pVAX-ROP5 or pVAX-GRA15 could be used 
as a DNA vaccine candidate against T. gondii infection, and co-injection of 
pVAX-ROP5 and pVAX-GRA15 could elevated the immune efficacy induced by a 
single vaccine. 
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BACKGROUND: Acanthamoeba has two different developmental stages, the trophozoite 
and cystic stages. During the encystation of Acanthamoeba, trophozoites convert into cysts, 
and large numbers of intracellular organelles and proteins are degraded by proteases and 
peptidases. Previously, we found that M17 family leucine aminopeptidases (LAPs, EC 
3.4.11.1) genes, members of the metallopeptidases that cleave leucine from the N-terminus 
of proteins and polypeptides, were upregulated during encystation. In this study, leucine 
aminopeptidase (AcLAP) was identified and characterized in Acanthamoeba castellanii (A. 
castellanii) and its biochemical and functional properties were investigated.  
METHODS: The LAP gene was cloned from A. castellanii and examined its biochemical 
characteristics using recombinant AcLAP with the metal chelating reagents or the specific 
aminopeptidase inhibitor. The intracellular localization of AcLAP protein in trophozoites and 
cysts was determined using the EGFP fused AcLAP by fluorescence microscopy. siRNA-
mediated gene silencing was used to reduce the expression level of endogenous AcLAP and 
examined mature cyst formation and ultrastructural changes by electron microscopy. 
RESULTS: In these studies, the gene showing homology with LAP encoding a 579-amino 
acid peptide with a calculated molecular mass of 61.8 kDa was cloned from A. castellanii. 
The AcLAP expression was much increased during encystation and localized in the 
cytoplasm of Acanthamoeba. Recombinant AcLAP showed preferential substrate specificity 
for Leu-AMC and its activity was inhibited by the aminopeptidase inhibitor bestatin, and the 
metal chelators EDTA and 1,10-phenanthroline. AcLAP showed greatest activity at pH 8.5 
and its activity was increased by various divalent metal ions. Transfection of small interfering 
RNA against AcLAP decreased AcLAP activity during encystation, reduced mature cyst 
formation, and resulted in abnormal cyst wall synthesis.  
CONCLUSIONS: Our results suggest that AcLAP is a M17 family leucine aminopeptidase 
and involves in protein degradation during the encystation of Acanthamoeba. Therefore, 
AcLAP could be potential candidates for antiamoebic drug targets.  
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BACKGROUND: Triatoma dimidiata is one of the main vectors of Trypanosoma cruzi, 
the causal agent of American trypanosomiasis. Populations of T. dimidiata in Yucatan 
are known as non-domiciliated and show seasonal house infestation from March to 
July. Seasonal reinfestation implies immigration of flying adults from sylvan ecotopes to 
peridomicile and domicile; however, some recent studies have described an important 
amount of colonized peridomiciles throughout the year. The objective of the present 
study was to investigate the spatio-temporal relationship between colonized 
peridomicile and house infestation by T. dimidiata in Yucatan. 
METHODS: A triatomine survey was performed between 2010 and 2011 using 
community participation approach and time manual searching in 49 peridomiciles of a 
rural village to document infestation and colonization by T. dimidiata. Each site was 
georeferenced for a spatio-temporal analysis using presence/absence and abundance 
data of triatomine catches. 
RESULTS: An autocorrelation was founded at 170 m for infested domiciles and 120 m 
for colonized peridomiciles (p<0.05), both of them at the south area of the village. By 
means of a Poisson regression model, the number of infested houses by T. dimidiata 
was explained by the distance to a colonized peridomicile (p<0.05) in both seasons, 
dry and wet. 
CONCLUSIONS: Results showed a clear relationship between colonized peridomiciles 
and infested domiciles mainly expressed by the distance at they were with each other. 
Additionally the number of houses infested with Triatomines rises up at shorter 
distance of colonized peridomiciles increasing potential T. cruzi transmission risk to the 
householders. 
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Abstract 
 
Background 
Present communication explores a probable green chemistry approach to the study 
of anthelmintic efficacy of gold nanoparticles highlighting the possible links between 
helminthology and myconanotechnology. Gold nanoparticles of diameter ranging 
from ~6 to ~18 nm were synthesised by treating the mycelia free culture filtrate of the 
phytopathogenic fungus with gold chloride. Their size and morphology were 
confirmed by UV-VIS spectroscopy, DLS data, AFM and TEM images. The XRD 
studies reveal crystalline nature of the nanoparticles which are in cubic phase. The 
FTIR spectroscopic studies before and after the formation of nanoparticles show the 
presence of possible functional groups responsible for the bio-reduction and capping 
of the synthesized gold nanoparticles. The synthesized nanogold particles were 
tested as vermifugal agents against model helminth parasite specifically the cestode 
Raillietina sp. Further, ultrastructural and biochemical studies on the effect of the gold 
nanoparticles on the gastrointestinal enzymes were performed. 
 
Methods 
Culture filtrates of the phytopathogen were prepared followed by synthesis of gold 
nanoparticles. Characterization of the synthesized gold nanoparticles was done 
subsequently. Efficacy of the nanogold particles against the worms was tested in 
varying dosages. Scanning Electron Microscopy (SEM) and biochemical assays of 
Acid Phosphatase, Alkaline Phosphatase, Adenosine Triphosphatase and 
5’Nucleotidase were conducted to confirm the results. 
 
Results 
UV-Vis spectral analysis and morphological analysis of the synthesised nanogold 
particles were done followed by XRD and FTIR analysis. Efficacy tests conducted 
showed moderate to significant activity. SEM studies showed visible changes in the 
surface ultrastructure of the parasite with sloughing-off of the microtriches alongwith 
furrows, blebs and blisters on the surface. Biochemical assays conducted showed 
decrease in the enzyme activities compared to controls. 
 
Conclusion 
Currently, anthelmintics derived from natural sources, have been an important field of 
research and the present study is the first of its kind to explore the effectiveness of 
gold nanoparticles (derived from phytopathogenic fungus) against helminth 
infections.  A suggestive role of the gold nanoparticles as an anthelmintic agent may 
be confirmed from these studies. 
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Abstract 
 
Background 
Neem (Azadirachta indica), has been known from ancient times to be a curative for 
various ailments and diseases in the traditional Indian medicinal system. A glycolipid 
sulfonoquinovosyldiacylglyceride (SQDG) isolated from the leaves of neem has been 
found to be a proactive antibacterial and antiviral agent in previous studies. The 
current study was undertaken to evaluate anthelmintic activity of SQDG against a 
model intestinal parasite of fowl, Raillietina sp, and Fasciola sp of cattle. In this paper 
anthelmintic effect of a sulfonoglycolipid, SQDG, isolated and characterized from the 
methanol extract of Azadirachta indica (neem) leaves is discussed. 
 
Methods 
Studies on anthelmintic efficacy, were made in a dose dependent manner, with 
varying concentrations (0.25/0.5/1.0 mg/ml) of SQDG. Time taken for paralysis (P) 
and death (D) of the parasites following the treatment with SQDG with respect to its 
controls, serves as an indication of the potentially plausible anthelmintic activity of 
SQDG against cestodes.  Convincing evidences were obtained by SEM and TEM 
analysis, regarding the activity of the plant-derived components. Activity of the 
tegumental enzymes Acid Phosphatase, Alkaline Phosphatase, Adenosine 
Triphosphatase and 5’ Nucleotidase were assayed for any changes following 
treatment compared to the controls.   
 
Results 
Present study provides strong evidence regarding the efficacy of SQDG. Treatment 
of the worms with SQDG showed paralytic activity in a dose-dependent manner 
followed by mortality. The surface ultrastructure of the parasites especially in the 
region between suckers and neck, showed pronounced damage following treatment 
with SQDG. Tegumental enzymes analysed showed significant decrease in their 
activity as compared to the controls. 
 
Conclusion 
The present study conclusively proves the anthelmintic activity of SQDG against the 
model flatworms of interest. Further studies are on to provide foolproof evidences on 
the mode of action of SQDG against helminthes in general and cestodes in 
particular. 
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Abstract 
 
Background 
The present study was undertaken to evaluate anthelmintic activity of crude alcoholic 
extracts of seeds of Vernonia roxburghii and leaf of Polygonum barbatum, using 
Raillietina sp intestinal parasite of Gallus gallus domesticus L. and Fasciola sp of 
cattle as test worms. Acid phosphatase (AcPase), alkaline phosphatase (AlkPase), 
Adenosine triphosphatase (ATPase) and 5'-Nucleotidase (5'-Nu) were found widely 
distributed in tegumental tissues of the intestinal parasite. 
 
Methods 
Anthelmintic efficacy studies were made in a dose dependent process with varying 
concentrations (5/10/15/20 mg/ml) of crude alcoholic extracts. The procedure 
involved determining the vermifugal (paralysis) and vermicidal (death) effect of the 
plant extracts. The time taken for paralysis (P) and death (D) following treatment with 
the plant-derived components, with respect to their controls convincingly proves the 
effectiveness of the alcoholic extracts. SEM and TEM analysis were done for gaining 
conclusive evidence regarding the activity of the plat-derived components. Activity of 
the tegumental enzymes Acid Phosphatase, Alkaline Phosphatase, Adenosine 
Triphosphatase and 5’ Nucleotidase were assayed for any changes following 
treatment compared to the controls.   
 
Results 
The current study provides ample evidence regarding the efficacy of the crude 
alcoholic extracts. The worms treated with the crude extracts showed paralytic 
activity in a dose-dependent manner followed by mortality within a short time-span. 
Significant changes in the surface ultrastructure of the parasites were noted following 
treatment with the plant materials. Ultrastructural studies revealed, substantial 
damage on the surface topography of the worms with the dislodging of the 
microtriches and contortions on the tegumental surface with furrows and pits 
disfiguring the normal architecture. Biochemical assays of the tegumental enzymes 
analysed showed significant decrease in their activity as compared to the controls. 
 
Conclusion 



The current study provides compelling evidence of the anthelmintic activity of  
Vernonia roxburghii and Polygonum barbatum derived components against the 
model worms tested. Studies are currently on to isolate the active principle/s 
responsible for the activity. 
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BACKGROUND: The present study was undertaken to evaluate anthelmintic activity 
of crude alcoholic extracts of bark of Barringtonia acutangula belonging to 
Lecythidaceae family & leaves of Clerodendrum sp , a species of family 
Verbenaceae (or Lamiaceae), using Raillietina sp intestinal parasite of Gallus gallus 
domesticus L. and Fasciola sp of cattle as test worms.  
METHODS: Various concentrations (5/10/15/20 mg/ml) of alcoholic extracts were 
tested in the bioassay, which involved determination of paralysis time (P) and death 
time (D) of the worms. Ultrastructural studies with Scanning and Transmission 
Electron Microscopic were made for conceivable changes in the paralysed worms 
following treatment. Tegumental enzymes Acid Phosphatase, Alkaline Phosphatase, 
Adenosine Triphosphatase and 5’ Nucleotidase were submitted to Biochemical 
analysis. 
RESULTS: The results of present study indicated that the crude alcoholic extracts 
were significantly efficacious as the worms were paralysed within a short period of 
time followed by early death, especially at higher concentration of 20 mg/ml, as 
compared to control. A dose-dependent efficacy of the plant extract was clearly 
discernible. In the scanning electron microscopy, extensive distortion and destruction 
on the surface fine topography of the tegument were evident. The tegumental 
enzymes analysed showed declining activity compared to controls. 
CONCLUSIONS: The present communication provides the plausibility of these plant 
extracts as anthelmintic agents. Further studies are in process to isolate the active 
principle/s responsible for the activity. 
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Amoebic gill disease (AGD) is a significant health issue affecting the production Atlantic salmon 
worldwide. In Tasmania, AGD is frequently observed in the summer months however outbreaks are now 
extending into traditionally AGD-free periods such as spring and autumn. Mitigation of treatment costs is 
essential to maintain the profitability of the industry. As such, AGD has been noted as a clear research 
priority. Although the pathophysiological effects of AGD have been previously investigated, these in vivo 
based studies were highly reliant on lightly affected fish with minor AGD induced gill pathology and the 
ability to survive surgical and/or experimental procedures. For this research an in vitro perfused gill 
preparation was developed specifically for AGD research. Investigation of gill function in AGD affected 
fish found there was a negative relationship between percentage of affected filaments and MO2. Results 
following the addition of the Na+K+ATPase blocker to the gill perfusate suggested oxygen costs 
associated with osmoregulation are lower in AGD affected gills. This result is most likely a consequence 
of the hyperplastic AGD lesions which effectively fill the non-respiratory areas of the gills where the 
majority of chloride cells reside. Elevated branchial resistance was also noted in AGD affected animals. 
This model not only provides a cost effective means for physiological studies but also supports a more 
ethically minded use of animals particularly in fish health research. Understanding the physiological 
effects of AGD in heavily affected animals could provide alternative and novel avenues for research into 
host directed AGD treatments that could help to mitigate the effects of disease. 
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Pork is regarded as a major source of human toxoplasmoisis. Survey report on Toxoplasma 
gondii infection from commercial pork products is scarce in South Korea yet. To establish 
fast, easy and accurate diagnosis methods, PCR and ELISA diagnostic are evaluated in this 
study.  
To obtain Toxoplasma gondii-infected tissue samples, 13 piglets, of one farrow, 4-week-old, 
were divided into 4 groups. Piglets of Group 1 were injected intravenously with 103 or 104 
tachyzoites of RH strain. Group 2 and 3 were fed orally with 500 or 1,000 mouse brain cysts 
of ME49 strain. Serum samples were obtained from all piglets every week for 7 weeks and 
stored at −20◦C until used. The piglets were reared with a restricted feeding regime. After 7 
weeks, the piglets were killed by electric shock and tissue samples were taken from 
diaphragm, abdomen, shoulder, back muscle, heart, liver, tongue and spleen. Sera and 
tissue fluid were tested for specific antibody by ELISA using crude antigen of RH tachyzoites.  
Piglets in all experimental groups infected by T. gondii became sero-positive from 2 weeks 
post-infection. Group 2 piglets showed highest IgG antibody levels in sera during infection 
period and in tissue fluids. This group was adopted as Toxoplasma gondii-infected positives. 
To standardize PCR method, RH strain tachyzoites were inoculated in 0.3 g tender loin of 
healthy safe pork and total genomic DNAs were extracted. A conventional PCR employing a 
specific primer set of the 529-bp gene detected as low as 1 tachyzoite/0.3 g pork. 
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BACKGROUND: Horse-hair worms or nematomorphs (Nematomorpha) are worm-like 
organisms parasitizing on larval stages of different arthropods. Phylogenetic relationships of 
Nematomorpha are still obscure: some authors consider these together with kinorhynchs and 
priapulids as members of the phylum Cephalorhyncha (Malakhov, 1980), when other 
consider nematomorphs as close relatives of nematodes (Schmidt-Rhaesa, 1996).  
METHODS: Total DNA was extracted with phenol-chloroform method from single specimen 
of Gordionus alpestris, collected in the stream in Western Caucasus. DNA was examined in 
Illumina Hi-seq 2000. Draft genome was assembled using the Velvet assembler program 
from 60M read pairs. To estimate the quality and completeness of the draft assembly we 
searched all ORFs in the assembly against Pfam database and compared the number of 
Pfam hits to other genome projects. A set of 100 ribosomal proteins was selected to 
determine phylogenetic position of Nematomorpha, and a wide range of ecdysozoan 
organisms was sampled to construct the alignments. 
RESULTS: Two separate sequencing procedures allowed to estimate the genome of 
Gordionus alpestris  as approximate 270 Mb. At least twentyfold coverage of the genome 
was obtained with N50 ~ 9000. All the predicted proteins were revealed in the obtained 
contigs. We found 4220 Pfam hits in draft assembly of Gordionus, which is close to the 
number of domains in well-annotated genomes (3634 in C. elegans; 5081 in Danio rerio).  
CONCLUSIONS: Up to now these are Nematoda sequences which were identified as the 
closest ones to those of Gordionus alpestris. 
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BACKGROUND: An existing taxonomy of fresh-water nematomorphs is based on the 
differences in the superficial cuticular structures and the shape and cuticular armament of the 
male posterior end. Numerous species were distinguished on the basis of these features 
though later the wide variability of these morphological characters was demonstrated 
(Schmidt-Rhaesa 2012). It was presumed that molecular data for several loci can provide 
new features for species discrimination in Nematomorpha.  
METHODS: Adult stages of nematomorphs were collected in the streams in different areas of 
the Russian Federation or obtained from collection of the Moscow State University and 
Zoological Institute of the Russian Academy of Sciences. Partial sequences of 18S and 28S 
rDNA and COI mtDNA were obtained after PCR, using the primer pairs recommended by 
Giribet et al., 1996. Obtained PCR-products were directly sequenced and analyzed. 
Morphology of the cuticle surface of horse-hair worms was studied under light and scanning 
electron microscopes.  
RESULTS: Nematomorphs were identified up to the genus on the base of general 
morphology of male posterior end and organization of cuticle surface. Up to 30 differences in 
nucleotide composition of the partial 18S rDNA sequence  (900 bp long alignment) were 
found between Nematomorpha of the same genus. The level of differences in COI mtDNA 
nucleotide sequences was   up to 90-100 bp per 600-650 bp long alignment. Obtained 
sequences of 28S rDNA revealed pronounced differences (up to 250-270 bp in 1050 bp long 
alignment) between congeners.  
CONCLUSIONS: Multilocus analysis of Nematomorpha sequences reveals pronounced 
intraspecific differences.  
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BACKGROUND: Cysticercus cellulosae is a larval stage of Taenia solium, which can 
cause porcine and human cysticercosis, affecting the development of pig-raising sectors 
and ubiquitously present in a wide range of living organisms. It is not only as a glycolytic 
enzyme affecting substance and energy metabolism of cells, but also has a variety of 
functions such as participates in pathogen invasion. In this study, we have cloned, 
expressed the enolase gene and studied the characterization of enolase.  
METHODS:  Taenia solium enolase gene was amplified and detected the enolase 
expression levels at different developmental stages by fluorescence quantitative PCR.  
Recombinant protein of Taenia solium enolase, rTsENO, was expressed in prokaryotic 
expression system. Immunohistochemistry assays were performed in adult worms using 
rabbit anti-rTsENO polyclonal antibody. Immunoreactivity, enzyme activity and 
plasminogen binding property of the rTsENO were also analyzed. 
RESULTS: The result of real-time PCR showed that the enolase gene was highly 
expressed at adult worms of the life cycle. Immunohistochemical results showed that 
rTsENO mainly expressed in the adult tegument and reproductive organs. Western blot 
analysis showed that the rTsENO was recognized by the serum of swine infected with 
Cysticercosis. It was confirmed that rTsENO possesses good enzymatic activity, could 
bind to human plasminogen as its receptor, and had the capacity to generate plasmin and 
to enhance the plasmin generation by the tissue-type plasminogen activator. In addition, 
6-ACA could inhibit the combinding of plasminogen with rTsENO. 
CONCLUSIONS: In this paper, enolase of Taenia solium was assessed by enzyme 
activity and plasminogen binding property, and could be considered as a  
immunodiagnostic agents, promising drug target and vaccine candidate against 
Cysticercosis cellulosae. 
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BACKGROUND: Because their high diversity and abundance in the oceans, the 
copepods have the potential to be intermediate hosts or paratenic of helminthes. 
Among the helminths stand out Anisakidae family, however, the early stages of the life 
history of these nematodes are poorly documented. In this study we experimentally 
induce infection in Calanoid copepods with Contracaecum multipapillatum (sensu lato) 
embryonated eggs.  
METHODS: Five birds (Pelecanus occidentalis) were dissected and 660 nematodes 
were extracted. The nematode eggs were obtained by dissecting the uterus of adult 
females. Copepods Centropages furcatus, Acartia clausi and A. lilljeborgii species were 
used to experimental design and were obtained with a conical plankton net, in La 
Ensenada and Bahia de La Paz. From UPIMA facility at CICIMAR, individuals in culture 
of Pseudodiaptomus euryhalinus were obtained. The experimental design was a single 
factor with three treatments with two replicates each. The temperature and feed 
concentrations were constant. Daily hatching rate and infection was determined and 
recorded on video and photography.  
RESULTS: The first larva is developed between 6 and 8 days at 25 ° C, molt inside the 
egg and grows to the second stage between the eighth and tenth day period in which 
was hatch spontaneously, presenting a free-living stage. The wild copepods were 
infected with L2 larva, and significant differences between the concentrations were 
found (Kruskal-Wallis p <0.05). In contrast, no Pseudodiaptomus euryhalinus 
infestations were recorded.  
CONCLUSIONS: These preliminary results suggest that the wild species could act as 
paratenic or transport hosts in the life cycle of C. multipapillatum. 
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BACKGROUND: Allosteric proteins involved in signal transduction transforms their 
molecular structure by binding co-factors, and thus they have a potential for new drug 
development. In this study, two allosteric proteins, adenylate kinase 1 (ADK1) and 8 kDa 
calcium-binding protein (CaBP) of the Chinese liver fluke Clonorchis sinensis were cloned 
and modeled. 
METHODS: C. sinensis EST clone Cs63 and Cs296 were cloned and sequenced. To 
compare them with other proteins of parasites, multiple sequence alignment and 
phylogenetic analysis were performed. For molecular modeling, both sequences were 
subjected to SWISS-MODEL. Recombinant proteins generated bacterially were used for 
their functional analysis. 
RESULTS: By BLAST search, Cs63 and Cs296 were confirmed as ADK1 and 8kDa 
calmodulin-like CaBP, respectively, and thus they were named as CsADK1 and CsCa8, 
respectively. Sequence and hydrophobicity of them were similar to those identified from 
parasitic helminthes. Molecular model of CsADK1 contained CORE, LID and NMP domains 
and expected to transform its structure by binding co-factor-like AP5. CsCa8 was predicted 
to have two distinctive EF-handed calcium-binding sites by molecular modeling. Calcium 
ion could bind to each of EF-hands of CsCa8 model. Both recombinant proteins were 
functionally active in biochemical assay. 
CONCLUSIONS: Results obtained from the study provide structural basis of C. sinensis 
ADKs and CaBPs for the development of new anthelminthic drugs. 
 
 
 
 
 
 
 


