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BACKGROUND: Triatomines, vectors of Trypanosoma cruzi, are able to develop 
morphological changes in response to adaptation to new habitats. Different triatomine 
species might converge phenotypically when inhabiting the same ecotope. In this study 
we describe this phenomenon for two Rhodnius species often found occurring in the 
palm tree Copernicia prunifera.  
METHODS: 117 palm trees from 19 municipalities of northeastern Brazil were 
inspected for the presence of triatomines. Sampling covered almost the entire 
geographic distribution of C. prunifera. Species-level identification of triatomines was 
achieved via morphological and molecular taxonomy based on a 630-bp fragment of 
the mitochondrial cytochrome b gene (mtCytb). 
RESULTS: Seventy-four palm trees (63%) were infested with 389 triatomines of the 
following species: Rhodnius nasutus, Rhodnius neglectus, Triatoma sordida, and 
Triatoma pseudomaculata. R. nasutus and R. neglectus were by far the most 
frequently captured species (51 and 46%, respectively). The molecular analysis 
revealed inconsistencies in the morphological identification of R. neglectus and R. 
nasutus. Specimens morphologically identified as R. nasutus clustered together with R. 
neglectus reference sequences (Posterior Probability = 1.0). These molecularly 
identified R. neglectus specimens displayed a pale yellowish-brown color without 
prominent darker connexivum spots, as observed for R. nasutus.  
CONCLUSIONS: Our results indicate that specimens of R. neglectus found in C. 
prunifera were phenotypically similar to R. nasutus  hindering species identification. 
The lighter color of R. neglectus specimens from C. prunifera may be the result of 
natural selection acting in favor of the better adapted phenotypes to a new ecotope.  
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BACKGROUND: The diagnosis of hepatic cystic echinococcosis (CE) is based on 
ultrasonography (US) and confirmed by serology. However, a high proportion of inactive 
CE4 and CE5 cysts, as well as early CE1 cysts, remain seronegative with conventional 
serodiagnostic tests, posing diagnostic problems where no pathognomonic signs of CE are 
present on US examination. Furthermore, the use of whole blood from finger prick rather 
than serum would be more suitable for the serodiagnosis of CE in remote endemic areas. 
We characterized the performance of a whole blood dot-blot test based on human hydatid 
cyst fluid (HCF) with particular regard to its ability to correctly diagnose hepatic CE in 
patients seronegative with routine diagnostic tests.  
METHODS: HCF was collected from a CE patient after percutaneous aspiration of an active 
CE1 liver cyst. Dot-blot membranes were prepared with 50ng of total proteins and then 
blocked for 40 min at room temperature in PBS 1X, Tween20 0,2% and milk 4% (block 
solution). Next, they were incubated for 1h at room temperature with patient’s whole blood 
diluted 1:2000 in block solution, and after three washings, the membranes were further 
incubated with goat anti-human IgG peroxidase conjugate diluted 1:5000 in block solution. 
Detection was performed by using Chemiluminescent HRP Substrate (Immobilon Western, 
Millipore). Twenty-four whole blood samples of CE patients with active, transitional and 
inactive cysts were tested. Ten samples from healthy volunteers and from subject with non 
parasitic cysts were tested as the control group.  
RESULTS: All the CE patients with different cyst activity recognized the proteins present in 
the HCF, while all the samples of the control group did not recognize any proteins. 
CONCLUSIONS: Further identification of the different antigens recognized will support the 
development of diagnostic tools that could improve the sensitivity of CE diagnosis.  
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BACKGROUND: Chemical acaricides have played a pivotal role in the control of 
Rhipicephalus microplus. In Mexico, tick resistance to acaricide is recognized in 
several states mainly in the Mexican tropics. Commercial acaricides are usually toxic to 
humans and leave residues in the environment. However, acaricide from plants are 
usually of low toxicity to mammals, water-soluble and producing non-residual effects. 
Therefore the aim of this study was to evaluate the acaricidal activity of crude extracts 
(collected in dry and rainy season) from stem bark of Bursera simaruba on larvae and 
adults of R. microplus resistant to acaricides. 
METHODS: Ticks resistant to organophosphates, pyrethroids and amitraz were 
collected. Stem bark from B. simarouba was collected in dry and rainy season in 
Yucatan, Mexico and processed in order to obtain methanolic extracts. Acaricidal 
activity of methanolic extracts was tested using the larval inmmersion test (LIT) and 
adult immersion test (AIT). Fourconcentration (200, 100, 5O and 25 mg/ml) were used 
to determine lethal concentration 50 and 99% (LC50, LC99) against larvae, and 
reproductive index against adults of R. microplus.  
RESULTS: B. simarouba extracts of dry and rainy season showed (in LIT) LC50 of 42.7 
mg/ml and 61.5 mg/ml, respectively; LC99 of 298.3 mg/ml and 257.9 mg/ml, 
respectively. Moreover, extracts (200mg/ml) of dry and rainy season in AIT showed 
72.2% and 61.1% of mortality, respectively; egg laying inhibition of 75.1% and 58.0%, 
respectively; and hatchability inhibition of 93% and 39.5%, respectively.  
CONCLUSIONS:  Our results showed that the B. simaruba methanolic crude extracts 
from dry season are a promising candidates to control larvae and adults of R. 
microplus multi resistance to acaricides. Further studies are required to identify the 
active fractions and compound of these crude extracts. 
 
We are very grateful to CONACYT for supporting this project (CB-2012-01-178216). 
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BACKGROUND: Neolignans and flavonoids are naturally-occurring diphenolic 
compounds with several biological properties, including activity against clinically important 
parasites such as Leishmania, Trypanosoma brucei, Trypanosoma cruzi, 
Cryptosporidium parvum, Encephalitozoon intestinalis and Brugia malayi. In the search of 
new therapeutic alternatives for neurocysticercosis treatment, the aim of this study was to 
evaluate the in vitro effect of some neolignans and flavonoids on Taenia crassiceps 
metacestodes. 
METHODS: Compounds evaluated included three neolignans (licarin A, licarin B and 
eupomatenoid-7) isolated from of roots of Aristolochia taliscana, and nine flavonoids 
(avicularin, chrysin, epicatechin, isorhamnetin, pinocembrin, pinostrobin, quercetin, 
rhamnetin and rutin) purchased from Sigma. The compounds were evaluated in the 
concentration range from 1 to 100 µg/mL. Taenia crassiceps metacestodes were 
obtained from male BALB/c mice that were experimentally infected. Albendazole 
sulphoxide was used as reference drug. A 0.25% DMSO solution was prepared as 
negative control. After 12 days of incubation, cysts mortality was registered. Results were 
analyzed using nonlinear regression to obtain the corresponding EC50. 
RESULTS: The results showed that most active compounds were the lignan 
eupomathenoid-7 (EC50 11.70 µg/mL), the flavonols rhamnetin (EC50 3.66 µg/mL) and 
quercetin (EC50 10.0 µg/mL) and the flavone chrysin (EC50 1.25 µg/mL). These 
compounds caused the inhibition in the motility of the parasites and changed their shape 
and size due to the total vesicular fluid loss. 
CONCLUSIONS: This is study reveals the cysticidal potential of eupmathenoid-7, 
rhamnetin, quercetin and chrysin. Further studies are needed in order to investigate the 
efficacy in vivo. 
 
 
 
 



Acaricidal activity against Rhipicephalus microplus resistant to acaricides of 
extracts from Casearia corymbosa Kunth collected in different season. 
   
Rosado-Aguilar, José Alberto1; Rodríguez-Vivas, Roger Iván1; Flota-Burgos, Gabriela 
Janett1, Borges-Argaez Rocío2; Méndez-González, Martha2; Bolio-González, Manuel1; 
Dorantes-Euan, Alfredo2   
 
1Campus de Ciencias Biológicas y Agropecuarias. FMVZ, Universidad Autónoma de 
Yucatán. km. 15.5 Carretera Mérida-Xmatkuil, Mérida, Yucatán, México. 2Centro de 
Investigación Científica de Yucatán.  Calle 43  No 130 Colonia Chuburná de Hidalgo. 
CP 97200. Mérida, Yucatán, México.  
 
BACKGROUND: Rhipicephalus microplus causes major economic losses to cattle 
producers. Chemical acaricides have played a pivotal role in the control of R. 
microplus. However, as a consequence of extensive use of chemicals this tick specie 
has developed resistance to the major classes of acaricides in different countries. As a 
consequence new strategies for ticks control, which are less hazardous and more 
environmentally friendly are searched for; such as the use of plant extracts. This study 
evaluated the acaricidal activity against larvae and adults of R. microplus resistant to 
acaricides of methanolic extracts from stem bark of Casearia corymbosa collected in 
dry and rainy season. 
METHODS: Methanolic extracts of the stem bark of C. corymbosa were obtained in dry 
and rainy season in Yucatan, Mexico. From a ranch previously diagnosed resistant to 
organophosphates, pyrethroids and amitraz were collected adult ticks. Acaricidal 
activity of methanolic extracts was tested using the larval inmmersion test (LIT) and 
adult immersion test (AIT). Concentrations of 200, 100, 50 and 25 mg/ml were used to 
determine lethal concentration 50 and 99% (LC50, LC99) against larvae, and 
reproductive index against adults of R. microplus.  
RESULTS: C. corymbosa extracts of dry and rayny season showed (in LIT) LC50 of 
11.3 mg/ml and 33.2 mg/ml, respectively; LC99 of 53.5 mg/ml and 338.3 mg/ml, 
respectively. Moreover, extracts (200mg/ml) of dry and rainy season in AIT showed 
50.0% and 44.4% of mortality, respectively; egg laying inhibition of 54.9% and 31.5%, 
respectively; and hatchability inhibition of 8.5% and 9.0%, respectively.  
CONCLUSION: The methanolic extracts of C. corymbosa collected in dry season are 
promising candidates to control larvae and adults of R. microplus resistant to 
acaricides. Further studies are required to identify the active fractions and compound of 
these crude extracts. 
 
We are very grateful to CONACYT for supporting this project (CB-2012-01-178216).  
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BACKGROUND: Ticks and the diseases they transmit are a major cause of economic 
losses to cattle. The way to control this pest has been based on acaricides. However, 
as a consequence of extensive use of acaricides this tick specie has developed 
resistance to the major classes of these. This has led to the search for alternatives to 
control ticks, as the use of plant extracts. This study tested the acaricidal activity 
against larvae and adults of R. microplus resistant to acaricides of methanolic extracts 
from root of Ocimum micranthum collected in dry and rainy season. 
METHODS: Roots of O. micranthum were collected in dry and rainy season in 
Yucatan, Mexico for obtaining crude methanolic extract. Adult ticks previously 
diagnosed resistant to organophosphates, pyrethroids and amitraz were collected. 
Larval inmmersion test (LIT) and adult immersion test (AIT) were used for testing 
acaricidal activity of O. micranthum methanolic extracts. Concentrations of 200, 100, 50 
and 25 mg/ml were used to determine lethal concentration 50 and 99% (LC50, LC99) 
against larvae, and reproductive index against adults of R. microplus.  
RESULTS: Extracts collected in dry and rainy season from O. micranthum showed (in 
LIT) LC50 of 48.7 mg/ml and 399.6 mg/ml, respectively; LC99 of 200.6 mg/ml and 14369 
mg/ml, respectively. Moreover, extracts (200mg/ml) of dry and rainy season in AIT 
showed 5.5% and 11.1% of mortality, respectively; egg laying inhibition of 5.5% and 
4.7%, respectively; and hatchability inhibition of 3.3% and 45.3%, respectively.  
CONCLUSIONS: The results of methanolic extracts of O. micranthum collected in dry 
season make them promising species to be considered as an alternative for the control 
of R. microplus larvae multi-acaricide resistance. Further studies are required to 
identify the active fractions and compound of these methanolic extracts. 
 
We are very grateful to CONACYT for supporting this project (CB-2012-01-178216).  
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BACKGROUND: Ivermectin (IVM) is the most used anthelmintic for controlling 
gastrointestinal nematodes (GIN). However, in equine from USA has been reported 
resistance from Cyathostomum spp and Parascaris equorum to IVM. Studies in cattle 
GIN showed that frequent use (> 4 times a year) of IVM favors the generation of 
resistance. In Mexico there are no studies on IVM resistance of NGI in equine. 
Therefore, this study estimated the frequency of gastrointestinal nematodes and their 
resistance to IVM in five equine farms from Yucatan, Mexico. 
METHODS: Five equine farms were surveyed: three farms used IVM ≥ 4 times per 
year and two farms 1-2 times. Fecal egg count reduction test (FECRT) was used to 
determine the resistance to IVM. Treated group was deworming whit Ivermax® (0.2 
mg/kg of weight-Day 1). Fecal samples were collected (Day 0 and 14 post-treatment). 
Additionally, were made fecal culture to identify L3 of GIN. 
RESULTS: 72.7% (80/110) of the fecal samples were positive to GIN (eggs). The 
genera involved were C. spp (91.8%), P. equorum (1.0%), Oxyuris equi (7.0%) and 
Strongylus vulgaris (0.2%). 60% of the surveyed farms had IVM resistant GIN 
(reduction % from 53 to 68%) and corresponded to those that used IVM >4. GIN 
identified resistant were: Cyathostomum spp (98.6%), P. equorum (1,1%) and  S. 
vulgaris (0.2%). A high frequency of IVM use (≥4 times per year) seemed to promote 
IVM resistance. All farms surveyed used IVM without previous diagnostic or technical 
judgment for deworming.  
CONCLUSIONS: The most frequent and resistant (to IVM) GIN genera found in 
Yucatan, Mexico was Cyathostomum spp. Equine farms that use IVM >4 times per 
year seemed to promote resistance to IVM. This is the first report of IVM resistant NGI 
in equine from Mexico and worldwide the first signs of resistance to IVM of S. vulgaris. 
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BACKGROUND: Amphimerus spp. is a liver fluke that has recently been demonstrated 
to infect humans in Chachi communities located in the Esmeraldas province of 
northwest Ecuador. Little is known about which animals act as a reservoir or definitive 
host for Amphimerus in the region and there is a need for information to aid in the 
understanding of the epidemiology and life cycle of the parasite. This study therefore 
aimed to determine the presence and prevalence of Amphimerus infection in domestic 
cats and dogs residing in the mentioned villages. 
METHODS: In July 2012, three communities previously found endemic for human 
amphimeriasis were surveyed. A total of 109 households were present in the 
communities from which 89 of these participated in the study. All house owners were 
asked to provide a stool sample from any dogs and/or cats present in their home. Stool 
samples were collected, labelled and stored in 10% formalin before being examined 
under light microscopy for the presence of Amphimerus eggs. 
RESULTS: Overall there were 43 dogs and 27 cats residing in the communities at the 
time of data collection and stool samples were collected from 31 dogs and 14 cats. 
Amphimerus infection was recorded in each of the three communities with the 
prevalence in the dogs and cats found to be 38.7% and 71.4% respectively. 
CONCLUSIONS: From this study we show that cats and dogs can act as definitive and 
reservoir hosts for the liver fluke Amphimerus and allow the conclusion that 
amphimeriasis is a zoonotic disease. This is an important finding, with the study 
providing important base line data for the potential implementation of control strategies 
and measures against the transmission of Amphimerus spp. 
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BACKGROUND: Inconclusive results of serological tests for Chagas disease produce 
an impact on blood banks worldwide, resulting in a high number of discarded bags or in 
an increased risk of transmission by blood transfusion. Molecular techniques such as 
quantitative Real Time PCR (qPCR) are being used to support the disease diagnosis 
through the evaluation of Trypanosoma cruzi load in peripheral blood samples. One 
promising perspective for Chagas disease molecular diagnosis is the possibility to 
detect the presence of T. cruzi DNA in serum samples used for serological routine 
screening. 
METHODS: In this work, a TaqMan multiplex qPCR assay to simultaneously detect T. 
cruzi nuclear satellite DNA and human RNAse P gene was applied to quantify and to 
compare parasite load from serum and blood samples of 40 chronic Chagas disease 
patients presenting distinct clinical manifestations. The individuals were recruited from 
the Chagas Disease Ambulatory of the Oswaldo Cruz University Hospital in the state of 
Pernambuco, Brazil. DNA extraction from either serum or blood samples was 
performed with the QIAamp DNA mini kit (QIAGEN). 
RESULTS: The medians of T. cruzi load from serum and blood were 1.125 and 1.230 
parasite equivalents/ mL, respectively. Even assuming the low number of Chagas 
disease patients evaluated, the comparison between cardiac, digestive, mixed or 
indeterminate clinical forms resulted in no statistical difference on parasite load, either 
in serum or blood samples. Moreover, using serological tests (recombinant ELISA and 
conventional ELISA) as gold standard, the qPCR sensitivities for T. cruzi detection 
were 95.0% and 97.5% for serum and blood samples, respectively, and specificities of 
100% for both samples. Taken together, our data suggest the potential use of serum 
samples for parasite detection and quantification by qPCR methodology in reference 
services for serological diagnosis of Chagas disease. 
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BACKGROUND: In Mexico, leishmaniasis is an endemic disease caused by Leishmania mexicana and 

its control relies primarily on chemotherapy. Pentostam,Glucantime, Pentamidine and Amphotericin B 

are the drugs of choice for the treatment of lesihmaniasis, but secondary effects and resistance to these 

drugs is high.  In an effort to have alternatives in the treatment of leishmaniasis, nine benzimidazole 

derivatives were synthesized and their antileishmanial activity was tested.  

METHODS: L. Mexicana promastigotes (MNYC/BZ/62/M379 strain) were cultured in the presence of 

compounds at different concentrations for 48 h at 25oC. Amphotericin B was included as positive control. 

Live parasites were counted and inhibitory concentration 50% (IC50) was calculated. The compounds 

cytotoxicity was evaluated in J774 macrophage cell line by the method of rezasurin. Their activity against 

L. Mexicana intracellular amastigotes was also tested.  For this, macrophages were infected with 

promastigotes in a 1:5 ratio and compounds were added at different concentrations for 48h at 37oC. 

Then, macrophages were Giemsa stained and 100 cells were counted and the percentage of infected 

cells and IC50 values were calculated. 

RESULTS: Compounds 7, 8 and 9 were active against  L. Mexicana promastigote with IC50=0.0510, 

0.1010 and 0.0310 µM, respectively. They were more active than amphotericin B (IC50= 0.8136 

µM).Compounds 7, 8 and 9 were also active against intracellular amastigote with IC50 values = 0.0752, 

0.0262 and 0.0173 µM, respectively.Their activity was close to that exhibited by amphotericin B (IC50 = 

0.018 µM). Theywere not cytotoxic in the range of 1 to 15 µg/mL. 

CONCLUSIONS: Compounds 7, 8 and 9 showed antileshmanial activity against the two development 

stages of L. mexicana in the nanomolar range and have high selectivity index against the parasite. 9 

showed the highest antileismanial activity. Its mechanism of action is currently under study. 
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BACKGROUND: Giardia duodenalis is the etiologic agent of giardiasis, a highly 
prevalent diarrheal infection of worldwide distribution. Treatment of this infection is 
based on drugs including albendazole (ABZ). Cytotoxic effect of ABZ involves tubulin 
binding; it has been suggested that oxidative stress may play a role in its antiparasitic 
mechanism, possibly mediated by ABZ sulfoxide (ABZ-SO) and ABZ sulfone (ABZ-
SOO) metabolites. 
METHODS: The oxidative status of G. duodenalis trophozoites was evaluated by 
detecting reactive oxygen species (ROS) using dichlorofluorescein diacetate. The 
growth rates were determined with Sytox, DNA oxidative damage was evaluated by 
formation of 8-oxiguanidine adducts and, DNA integrity was determined by agarose gel 
electrophoresis. A H2O2-resistant Giardia culture was used as positive control. 
RESULTS: In general, the growth of resistant clones was higher upon exposure toH2O2 
as compared to the susceptible strain. Likewise an H2O2-resistant culture exhibited 
cross-resistance to ABZ. Degradation and oxidative damage of DNA by ABZ were 
lower in ABZ-resistant clones. ABZ metabolites had a differential effect on the growth 
of each clone.  ABZ-SO had a lower effect on the growth of ABZ-susceptible strain as 
compared to ABZ but it was greater than the one observed with ABZ-SOO. In contrast, 
ABZ-resistant clones were more sensitive to ABZ-SO but less sensitive to ABZ-SOO. 
CONCLUSIONS: The results showed an association between ABZ and oxidative 
stress, suggesting a possible link between these processes. ABZ metabolites showed 
a differential effect in the different parasite cultures, suggesting a possible role of the 
mechanisms of drug metabolization in ABZ-resistant clones.  
!
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ABSTRACT 

 
Canine Visceral Leishmaniasis (CVL) is a parasitic zoonosis caused by 

Leishmania infantum, which is transmitted by the bite of Phebotominae insect of 
the Lutzomyia longipalpis species (sand fly)., This study aimed to survey the 
prevalence of CVL in dogs and the risk factors associated with the disease in 
144 small rural properties in a rural area from Ilha Solteira, SP. Brazil. Thus, 
serum samples were collected from 250 dogs for ELISA and indirect 
fluorescence antibody test (IFAT), and 79/250 (31.6%) dogs were positive by 
IFAT and 72/250 (28.8%) by ELISA. The concordance of methods when 
statistically analyzed two by two by the Kappa index (p ≤ 0.05) and it was, 
considered of excellent agreement between ELISA and IFAT (97.9%). Lu. 
longipalpis were captured in the rural peridomiciliary of 12/12 (100%) properties. 
The univaried statistical analysis of risk factors associated with CVL revealed 
that the big size-dogs, the presence of chickens in the properties as well as the 
lack of knowledge by that rural population about the CVL disease were 
considered indicators to predict infection by Leishmania spp (p ≤ 0.05). By the 
presence of CVL cases and the presence of Lu longipalpis, more attention must 
be given during the epidemiological surveys in order to improve the control 
programs of the disease in the studied rural area. 
!
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POPULATION!DYNAMICS!AND!PREVALENCE!OF!TRYPANOSOMA!CRUZI!
INFECTION!IN!TRIATOMINE!VECTORS!AND!RESERVOIR!HOSTS!ON!A!BARRIER!
ISLAND!IN!THE!SOUTHEASTERN!UNITED!STATES.!
!

Chris&A.&Hall1,&Carol&Ruckdeschel2,&and&Katie&Edendfield1.&
!
Department!of!Biology,!Berry!College,!Mount!Berry,!GA.!2Cumberland!Island!
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!
BACKGROUND:!The!transmission!dynamics!of!T&cruzi!is!normally!associated!with!
the!population!and!behavioral!aspects!of!the!relevant!triatomine!vectors!in!a!
given!endemic!region.!Trypanosoma&cruzi!has!a!long!endemic!history!in!the!
southeastern!United!States,!with!several!zoonotic!reservoir!host!species!thus!far!
identified.!Despite!this,!little!is!known!of!the!regional!distribution!and!infection!
rate!of!the!triatomine!vectors!in!the!region.!In!this!study!we!describe!our!efforts!
to!better!understanding!of!the!lifecycle!and!biology!of!the!triatomine!vectors!of!
Trypanosoma&cruzi!in!the!southeastern!United!States.!
!
METHODS:!We!undertook!a!longTterm!study!of!two!separate,!but!closely!aligned!
sites!on!Cumberland!Island,!GA,!an!area!known!to!be!endemic!for!T.&cruzi.&Both!
sites!maintained!an!active!population!of!Triatoma&sangusiuga.!One!site!was!
routinely!examined!over!an!8Tyear!period!to!assess!both!population!density!and!
seasonal!lifecycle!stage!distributions!of!T.&sangusiuga.!Specimens!from!both!sites!
were!collected!to!assess!the!prevalence!of!T.&cruzi!infection!in!the!vector!
population!by!fecal!exam!and!PCR.!A!survey!of!potential!reservoir!hosts!in!the!
area!was!also!performed!to!assess!T.&cruzi!prevalence!in!these!animals!using!
TCZT1,2!primers!for!PCR.!We!also!attempted!to!experimentally!infect!naïve!
specimens!of!T.&sanguisuga!with!the!Brazil!strain!of!T.!cruzi,!a!nonTregional!
isolate.!
!
RESULTS:!Over!the!period!of!the!study,!annual!oscillations!in!the!vector!
population!density!were!noted,!as!were!seasonal!variations!in!lifecycles!stages.!
Assessment!of!seasonal!lifecycle!stages!revealed!that!T.&sanguisuga&sanguisuga&
likely!over!winter!as!3rd!or!4th!stage!nymphs,!emerging!in!early!spring!to!quickly!
feed!and!molt!to!the!adult!stage.!Approximately!midTsummer,!the!adults!leave!
the!colony,!likely!to!establish!new!colonies!elsewhere.!Interestingly,!the!second!
site!was!exclusively!inhabited!by&T.&sanguisuga&ambigua,!a!subspecies.!In!both!
subspecies!there!were!seasonal!periods!in!which!males!clearly!dominated!the!
population.!We!failed!to!identify!similar!spikes!in!the!female!population.!T.&cruzi!
positive!specimens!were!found!in!both!sites!and!subspecies.!Prevalence!of!T.&
cruzi!in!the!vectors!was!approximately!13%.!Of!the!nine!mammalian!species!
sampled!in!the!survey,!seven!were!PCR!positive!for!T.&cruzi.!
!
CONCLUSIONS:!Trypanosoma&cruzi!was!prevalent!in!both!vector!and!reservoir!
populations!in!the!study!site.!These!results!also!suggest!that!T.&s.&sanguisuga!over!



winter!as!nymphs!in!this!region.!Interestingly,!the!two!subspecies!were!never!
found!overlapping!in!the!same!site.!
!



Nucleoside triphosphatediphosphohydrolase1 (TcNTPDase-1) gene expression 
is increased during heat shock and on infective forms of Trypanosoma cruzi 
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BACKGROUND: The Ecto-Nucleoside Triphosphate Diphosphohydrolases are 
enzymes that hydrolyze tri- and/or di-phosphate nucleotides. Evidences pointed out to 
their participation in Trypanosoma cruzi virulence and infectivity. In this work, we 
evaluated TcNTPDase-1 gene expression investigating its specific contribution to 
parasite virulence, infectivity and adaptation to the heat shock. 
METHODS: We evaluate the mRNA levels for the TcNTPDase-1 by RT-qPCR in 
distinct T. cruzi strains or clone (Dm28c- T. cruzi I; Y- T. cruzi II; 3663- T. cruzi III; 
4167- T. cruzi IV; LL014- T.cruzi V; CL-14- T. cruzi VI) and distinct evolutive forms. For 
this purpose, epimastigote forms of the different strains were cultivated at 28°C or 37°C 
in 10% FCS supplemented BHI medium and trypomastigotes and amastigotes were 
obtained from infected VERO cells. RNA was extracted using TRIzol®, followed by the 
quantification and treatment with DNase before the cDNA synthesis, by using the 
Superscript III kit. The RT-qPCR assays were performed using TcGAPDH and 
TcCalmoduline as housekeeping genes. 
RESULTS: We observed that expression of TcNTPDase-1 was 7.2±1.5 times higher 
for the Dm28c clone than the avirulent Cl-14 clone, which showed similar low 
expression levels as all other strains. Moreover, we observed that the trypomastigote 
and amastigote forms presented a TcNTPDase-1 expression, respectively, 22.5±5.6 
and 16.3±3.8 times higher than the epimastigote form. In addition, we observed, during 
the growth curve of epimastigotes at 28ºC, a  statistically significant increase at 
TcNTPDase-1 mRNA levels by the 6th and 7th days after the inoculum (3.7±1.1 and 
4.4±0.8 times higher than day 1, respectively). In contrast, at 37ºC, the expression was 
17.7±3.1 times higher, at the 7th day after the inoculum. 
CONCLUSIONS: Our results suggest that the TcNTPDase-1 could be involved in the 
infectivity and adaptation of the parasites at the vertebrate hosts and can be a possible 
candidate target to the Chagas Disease chemotherapy. 
 

 

 



Distribution and abundance of Phlebotominae in rural localities in the Brazilian 
State of Espírito Santo 
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BACKGROUND: The Cutaneous Leishmaniasis (CL) is a serious public health problem 
in 88 countries, with 1,000,000 to 1,500,000 annual new cases. It is caused by 
protozoan parasites of the genus Leishmania, which are spread by the bite of 
Phlebotominae sandflies. There are about 400 sandflies species described in the 
Neotropics, but only  20 are considered potential disease vectors. In Brazil, it has been 
considered an emerging infection in 26 states, including the state of Espírito Santo 
(ES), predominantly in rural populations, with high prevalence, as a result of deforest 
for agricultural expansion and migration. This study aimed to characterize the sandfly 
fauna distribution and the abundance in rural areas of the ES. 
METHODS: Sandfly collections were conducted in rural areas between 1997 and 2012, 
during the first three hours after twilight, with CDC light trap and Shannon trap. Insects 
were identified by the species level and all 474 localities were georeferenced. 
RESULTS: 63,284 specimens were captured belonging to 48 sandfly species. The five 
most frequent species were Nyssomyia intermedia (62.3%), Pressatia choti (8.1%), 
Nyssomyia whitmani (4.9%), Migonemyia migonei (4.2%) and Psychodopygus matosi 
(3.5%), totaling 83.0% of the specimens collected. The five counties with the highest 
number of insects collected were Vila Valério (10.5%), Santa Teresa (9.3%), Viana 
(9.3%), Brejetuba (8.6 %), São Roque do Canaã (4.4%) and Linhares (3.7%). 
CONCLUSIONS: The results obtained in this study allowed to know the sandfly fauna 
and the occurrence in ES, helping to subsidize entomological surveillance and the 
identification of risk areas, looking forward to improve public health services and control 
of CL in ES. 
 



Nervous circuit in the tail of trematode cercaria: from morphology to motility 
regulation 
 
Tolstenkov Oleg1; Prokofiev Vladimir2, Zhukovskaja Marianna3, Podvyaznaya Irina4 
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BACKGROUND: Free-living trematode larvae, cercariae, are non-feeding minute 
organisms whose only role is to find and infect the next host, a step which is crucial for 
the survival of the parasite species. The basic physiology of cercarial motility has not 
been studied in detail. 
METHODS: Samples of snails Littorina littorea Linnaeus, 1758 were collected in the 
littoral zone of Chupa Bay, White Sea at the Marine Biological Station of the Zoological 
Institute, Russian Academy of Science, Republic of Karelia, Russia. Spontaneous 
electrical activity was recorded in two species of marine cercariae, Cryptocotyle lingua 
and Himasthla elongata, with different type of swimming - by glass microelectrode 
recordings. Cells in the tails of cercaria were localized and investigated by 
immunocytochemistry and transmission electron microscopy. 
RESULTS: Slow local field potentials (sLFPs) of low amplitude and fast high amplitude 
action potentials (APs) were found. The shape of the sLFPs was different in the 
species and correlated with the type of swimming. Fast high amplitude APs were 
recorded for the first time in cercariae. Mostly nervous and muscle cells of limited 
number were found in the tails of cercaria. 
CONCLUSIONS: The limited number of neurones and muscle cells in the tail of C. 
lingua cercaria make this species a promising model for investigating the basic 
mechanisms of parasite motility. 
The study was supported by RFBR grants 12-04-01051-а, 12-04-01086-а, grants from 
the President of Russian Federation МК-811.2013.4 



Chaetognaths assemblages defined by their abundance, helminth parasites and 
the relationship with the environment in the northern of Quintana Roo, Mexico 
 
Lozano-Cobo, Horacio.1,2; Sánchez-Velasco, Laura.1; Gómez del Prado-Rosas, María del 
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BACKGROUND: The Chaetognatha are paratenic or intermediate hosts of helminth 
parasites that can be transmitted trophically from invertebrates (preys) to multiple 
predators (fish, marine birds and mammals). However, the ecological association 
between chaetognath-helminth parasites species with the environment have not been 
studied so far. We studied the associations of the chaetognath community structure and 
their parasites in relation with the temperature, salinity, pH and dissolved oxygen 
concentration in northern Quintana Roo, Mexico during a monthly time series in two 
consecutive years 2004 and 2005. 
METHODS: Chaetognaths were collected with surface plankton tows every month at 12 
sampling stations covering three environments: neritic reef, lagoon and coastal reef 
lagoon. They were separated, identified, quantified and examined their parasites. 
RESULTS: The prevalence of parasitism was 6%. 1,169 helminths mainly trematodes 
digeneans were identified. The mean intensity of infection was one parasite per host. F. 
enflata was significantly associated with high salinity and F. hispida with high 
temperature. High pH and prevalence of parasitism with F. enflata in the reef lagoon 
environment and F. hispida in the coastal lagoon environment. The dissolved oxygen 
concentration and rainfall was significantly associated with F. hispida in the coastal 
lagoon. The most abundant digeneans were Monilicaecum type infecting F. enflata and 
Brachyphallus sp. in F. hispida. 
CONCLUSIONS: Environmental variables affect each chaeognath species differently and 
the parasitic fauna showed quantitative differences between the two most abundant 
chaetognaths. 
 



Role of different fractions derived from Trichinella spiralis muscle larvae 
excretory/secretory products in myoblast differentiation 
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BACKGROUND: As an intracellular parasite of mammalian skeletal muscles, T. spiralis 
L1 larva releases excretory-secretory products (ESP) which may be involved in the 
transformation process of the infected myocite into the nurse cell. In this process 
events such as myogenesis, cell cycle and apoptosis are implicated. However, the role 
of the secreted proteins in nurse cell development remains controversial. In this study 
we used a murine myocite primary culture to analyze the effect of different ESP 
fractions in myoblast differentiation. 
METHODS: Hind limb muscles were collected from 2-4 day old BALB/c mice to 
establish myocite primary cultures. ESP were obtained from T. spiralis muscle larvae 
(ML) cultured for different times. ESP from 72 h ML cultures were separated into low 
(below 30 kDa) and high molecular weight components. Myoblast cultures were treated 
with ESP obtained at different time intervals or with the ESP fractions. Myoblast 
differentiation in treated and control cultures was evaluated by myotube morphology 
and confluence. 
RESULTS: Morphological alterations and a significant reduction in myotube formation 
were observed after treatment with ESP obtained from 72 h ML cultures. This effect 
was slightly higher when the high molecular weight ML ESP, which are enriched in 
tyvelose bearing- glycoproteins, were tested. We are currently testing the low 
molecular fraction and analyzing the specificity of the effect. 
CONCLUSIONS: The ML ESP fraction containing tyvelose bearing-glycoproteins 
inhibited myogenesis as much as ML ESP did suggesting that these components may 
be involved in nurse-cell formation 



Anthelmintic potential of wild and cultivated plants assessed using the 
nematode model Caenorhabditis elegans 
 
Piña-Vázquez, Denia1; Salazar-Olivo, Luis Antonio2; Gómez-Sánchez, Maricela1; 
Acevedo-Withehouse, Karina1; Aguilar-Tipacamú, Gabriela1; Arellano-Carbajal Fausto1. 
 
1Facultad de Ciencias Naturales, UAQ, Av. de las Ciencias S/N, Querétaro, Qro, 
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BACKGROUND: Despite of the fact that parasitic nematodes have a negative impact 
on public health, their control has not been efficient. Resistance has been 
reported to the main families of antiparasitic drugs, therefore it is necessary the search 
for new active metabolites from natural sources. In this context, this study assessed the 
anthelmintic potential of some plants based on traditional knowledge using the 
nematode  Caenorhabditis elegans as a model. 
METHODS: We evaluated the effect of aqueous extracts at different concentrations, of 
the plants Marrubium vulgare, Psidium guajava, Persea americana and Dysphania 
ambrosioides, in the behavior of locomotion (body bends), and reproduction (egg#laying)
and egg hatching), of the wild-type strain of C. elegans N2 and mutant strains unc-29 
resistant to levamisole and avr-14 ivermectin resistant of the C. elegans nematode. 
RESULTS: Of all the plants tested, the aqueous extract of Psidium guajava, had a 
greater impact on the behavior of locomotion of the three strains used in this study. 
Psidium guajava also showed a significant inhibitory effect of the egg-laying of C. 
elegans adults. 
CONCLUSIONS: Our results suggest that active metabolites of Psidium guajava have 
an impact on a different site than to levamisole and ivermectin, which also suggests 
that the nematode used in this study provides the genetic tools necessary to identify 
the site of action. 
!
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BACKGROUND: Cutaneous Leishmaniasis (CL) is caused by protozoa of the 
genus Leishmania and transmitted by sandflies. In recent years, state of Espírito Santo 
(ES), Brazil, has shown considerable prevalence increase. Computation tools, such as 
niche models are useful in predicting the potential risk of the disease. Thus, the study 
applied ecological niche modeling for species transmission of CL in ES. 
METHODS: Sandfly collections were conducted in rural areas between 1997 and 2012, 
during three hours after twilight, with CDC light trap and Shannon trap. Insects were 
identified to species level and all 474 localities were georeferenced. Climate data were 
acquired from Worldclim database (2013) and EMBRAPA (2014), which 21 databases 
were selected, BIO1 to BIO19, altitude and topography. All variables were adjusted for 
a spatial resolution of 30 arcsec.  MaxEnt v. 3.3.3k was used for the construction of the 
potential distribution models for Ny. intermedia, Ny. whitmani and Mi. migonei. The 
model was run 10 times and averaged.  
RESULTS: 63,284 specimens were captured belonging to 48 sandfly species. The 
AUC value for the test data was higher or equal to 0.8 for Ny. whitmani and Mi. migonei 
indicating the quality model.  
The Ny. intermedia model was considered acceptable, with AUC value lower than 
others species (0.76). Ny. intermedia being restricted to median rainfall areas, high 
seasonal temperature variation, bit hilly relief and low altitude. Mi. migonei presented 
more similar distribution to Ny. intermedia, except for Ny. intermedia is wider in 
northern ES. In turn, Ny. whitmani had restricted the Midwest distribution further south, 
with positive distribution related to temperature seasonality, precipitation seasonality 
and mild temperatures. 
CONCLUSIONS: The modeling tools allowed to analyze the association between 
environmental  variables and  the vectors  distribution in state of  ES, subsiding the 
entomological vigilance actions, to control the  expansion of CL in vulnerable areas. 
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Seroprevalence and risk factors associated with toxoplasmosis in backyard pigs 
from Veracruz, Mexico.  
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BACKGROUND: Toxoplasmosis is a zoonosis distributed worldwide caused by 
Toxoplasma gondii. Cats and other felines are the definitive hosts. However, several 
mammals including pigs and birds act as intermediate hosts. Pigs raised in backyards 
represent small-scale livestock operations that tend to be run by women, children, and 
the elderly. An estimated 2.1 million pigs in Mexico are raised in backyards. Because of 
the way these operations are managed, backyard pigs have direct contact with other 
domestic species which may represent a risk for the spread and transmission of 
diseases like toxoplasmosis. Here, we determined the seroprevalence and risk factors 
associated with T. gondii in backyard pigs. 
METHODS: Serum samples were obtained from 402 backyard pigs in seven 
municipalities of Central Veracruz, Mexico. Diagnosis was made using the modified 
agglutination test (MAT) with a specificity of 90.3% and sensitivity of 82.9%. Data was 
collected using two questionnaires, one per animal and a general one. Descriptive 
statistics were generated using STATA version 11.0. Differences between various 
proportions were determined applying the chi-square test. The Odds Ratio (OR) and 
seroprevalence were calculated. 
RESULTS:!The overall seroprevalence of T. gondii was 45.3%. Paso de Ovejas was 
the municipality with the highest seroprevalence (81.6%) where as Soledad de 
Doblado had the lowest (11.3%). According to age, the seroprevalence was higher 
(51.2%) in pigs 9-12 months old. T. gondii infection was associated with humid tropical 
climate (OR = 4.2, 95% CI 1.47-12.2), swill feeding (OR = 2.83, 95% CI 1.01-7.91), 
food kept in the owner’s home (OR = 2.39, 95% CI 1.09-5.22), and lack of pens to 
house the pigs (OR = 3.48, 95% CI 1.49-8.15). 
CONCLUSIONS:!High level of exposure to T. gondii occurs among backyard pigs in 
Central Veracruz, Mexico. This situation presents a high risk for infection in humans. 
!
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BACKGROUND: Neurocysticercosis (NCC) is endemic in developing countries is a 
leading cause of late-onset epilepsy. Epilepsy associated with NCC is usually controlled 
by antiepileptic drugs (AEDs). NINN is a tertiary center where 56% of patients were 
reported to have drug-resistant epilepsy. Our study describes the frequency and 
characteristics of patients with drug-resistant epilepsy (DRE) and NCC. 
METHODS: We performed a descriptive and transversal study. Medical records of 
patients with DRE discussed in the epilepsy session from 2006 to 2012 were analyzed. 
DRE was defined according to the 2010 ILAE criteria. Database and statistical analysis 
were performed in SPSS version 17. 
RESULTS: 172 patients had DRE. 32 (18.6%) had NCC; six did not meet the inclusion 
criteria. 26 (15.11%) were included. 18 (69.2%) were females. Age of epilepsy onset was 
12.5 ± 17.85 years. 4 (15.4%) had febrile seizures and 3 (11.5%) presented status 
epilepticus. All had calcified NCC, 16 (61.5%) only one parasite, 7 (30.7%) two to four 
and 2 (7.6%) 9 and 11 parasites. 25 (96.2%) had parenchymal lesions. 10 (38.5%) within 
the temporal lobe. Most (88.5%) had abnormal EEG; 17 (65.4%) had dysfunction and 18 
(69.2%) had epileptic activity. Frequency of seizures was 9.9 ± 18.2 per month. Complex 
focal with secondary generalization (53.8%) were the most common seizure type.   
CONCLUSIONS: NCC was found as a rare cause of DRE; only 15.1% of our patients 
with DRE had NCC. Association between DRE and NCC is still controversial. Most 
patients with acute symptomatic seizures during the active phase of the NCC often have 
remission. Calcified lesions have little epileptogenic potential and its role in DRE is 
doubtful. It is important to perform more studies to determine whether NCC is the cause 
of DRE or if it is only an incidental finding in our region. 
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BACKGROUND: The nematode Angiostrongylus cantonensis, a parasite of rodent 
lungs, has gained much attention of several researchers in the Americas. Considered 
the main agent responsible for human eosinophilic meningoencephalitis, this parasite 
has low specificity for mollusk hosts and it has caught attention for experimental 
models of infection, in order to drawn measures of disease control. However, few 
studies on the metabolic profile of Biomphalaria spp. infected by A. cantonensis have 
been conducted, although this nematode has great importance to public health. 
METHODS: The glucose content in the hemolymph and glycogen content in the 
digestive gland–gonad complex (DGG) and cephalopedal mass of B. tenagophila and 
B. straminea experimentally infected by A. cantonensis as well as the activity of lactate 
dehydrogenase (E.C. 1.1.1.27)  were evaluated. The snails were dissected from 1 to 
3 weeks after infection to collect the hemolymph and separate the tissues.  
RESULTS: There was alteration in the glycaemia of the snails at both species, with a 
significant increase of glycaemia in the first week after infection in comparison to the 
control group in B. tenagophila, and a huge decrease in all infected groups for B. 
straminea. Changes were also observed in the lactate dehydrogenase activity, with 
increased activity as the infection progressed in B. straminea groups and a significant 
increase at the second week to B. tenagophila infected group. In parallel, there was a 
decrease in the glycogen content in the storage tissues, with a markedly greater 
reduction in the digestive gland–gonad complex (larval development site) in 
comparison with the cephalopedal mass at the second week to the both species. 
CONCLUSIONS: These findings indicate that when infected, these host snails are able 
to change their metabolic profile suggesting a strategy to maintain the homeostatic 
balance. 
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INTRODUCCIÓN. En regiones tropicales, puede ocurrir co-infección de varios 
parásitos, entre ellos Plasmodium spp. y geohelmintos.  Las interacciones entre estos 
parásitos pueden ejercer una influencia sobre el sistema inmunitario humano.  
Objetivo. Medir las concentraciones de IgG e IgE totales en pacientes con malaria no 
complicada por P. falciparum y en  controles sin malaria y compararlas en ausencia y 
presencia de co-infección con geohelmintos. 
MATERIALES Y MÉTODOS. De un estudio previo de casos y controles pareado por 
edad, sexo y localidad se obtuvieron muestras de suero y materia fecal. Casos: 
pacientes con malaria no complicada por P. falciparum. Controles: pacientes sin 
malaria. Se determinaron las concentraciones de IgG e IgE totales y las prevalencias 
de infección por geohelmintos en ambos grupos. Se realizó una regresión logística 
condicional para IgG alta/normal (IgG normal 700-1600 mg/dl; alta >1600 mg/dl)  y 
para IgE alta/normal (IgE normal para edad de 3 a 16 años <280 Ul/ml  e IgE alta > 
280 UI/ml; para edad >16 años normal <200 UI/ml y alta >200 UI/ml) que consideraba 
el pareamiento de casos y controles, ajustando por la presencia de geohelmintos, y 
una interacción multiplicativa entre geohelmintos y malaria. 
RESULTADOS. Se incluyeron 224 pacientes, 161 controles y 63 casos. El 52,38% de 
los casos y el 44,72% de los controles estaban infectados por un geohelminto; la 
prevalencia total para Ascaris lumbricoides 29,02%, Trichuris trichiura 20,98% y 
Uncinaria sp.  22,77%. Las asociaciones para IgG total alta/normal fueron: con ser 
exclusivamente caso (OR 2,19; IC95% 0,81-5,90), tener sólo geohelmintos (OR 1,51; 
IC95% 0,65-3,51) y de la interacción malaria-geohelmintos (OR 0,53; IC95% 0,11-
2,58). Para IgE alta/normal fueron: con ser sólo caso (OR 0.71; IC95% 0,15-3,29), 
tener exclusivamente geohelmintos (OR 1,66; IC95% 0,39-6,97) y de la interacción 
malaria-geohelmintos (OR 1,70; IC95% 0,10-27,1).  
CONCLUSIONES. No se evidenciaron asociaciones significativas entre los niveles de 
IgG e IgE totales con el hecho de tener malaria no complicada por P. falciparum, de 
tener geohelmintos o de tener ambas infecciones simultáneamente. 
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Introduction . In tropical regions, co - infection of various parasites , including 
Plasmodium spp can occur . and geohelminthos . Interactions between these parasites 
can exert an influence on the human immune system. 

Objective. Measure the concentrations of total IgG and IgE in patients with 
uncomplicated by P. falciparum malaria and controls with no malaria and compared in 
the absence and presence of co -infection with STH. 

Materials and methods . In a previous study matched case controls for age, sex and 
locality serum and stool were obtained. Cases : patients with uncomplicated malaria by 
P. falciparum. Controls: patients without malaria. Concentrations of IgG and total IgE 
and the prevalence of STH infection in both groups were determined. Conditional 
logistic regression for high / normal IgG (normal IgG 700-1600 mg / dl , high > 1600 mg 
/ dl ) was performed (IgE normal for age 3 to 16 years < 280 IU / ml and high / normal 
IgE and high IgE > 280 IU / ml , for age > 16 years Normal < 200 IU / ml and high > 
200 IU / ml ) which considered the matching of cases and controls , adjusting for the 
presence of STH , and a multiplicative interaction between STH and malaria . 

Results . 224 patients , 161 cases and 63 controls were included. 52.38 % of cases 
and 44.72 % of controls were infected by a geohelminth ; the overall prevalence for 
Ascaris lumbricoides 29.02% , 20.98% and Trichuris trichiura Hookworm sp. 22.77% . 
Partnerships for high / normal total IgG were being exclusively with case (OR 2.19 , 
95% CI 0.81 to 5.90 ) , having only STH (OR 1.51 , 95% CI 0.65 to 3.51 ) and malaria - 
STH interaction (OR 0.53 , 95% CI 0.11 to 2.58 ) . For high / normal IgE were to be a 
case (OR 0.71 , 95% CI 0.15 to 3.29 ) , they have only STH (OR 1.66, 95% CI 0.39 to 
6.97 ) and malaria interaction - STH (OR 1.70, 95% CI 0.10 to 27.1 ) . 

Conclusions . No significant associations between the levels of IgG and total IgE with 
having uncomplicated malaria by P. falciparum, have or have both STH infections were 
demonstrated simultaneously . 

 



Characterization of the helminth parasites of chaetognaths during a cold-warm 
transition (June 2013) in the Gulf of California, Mexico 
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BACKGROUND: Chaetognaths are zooplanktonic vectors of multiple helminth parasites in 
the food web being intermediate or paratenic hosts of endoparasites. However, in Mexico 
still unknow ecological aspects of their parasitic fauna. This study pretends to explore 
systematically the diversity, abundance, distribution, prevalence, and sites of infection of 
helminths that infect chaetognaths during the cold-warm-transition period (June 2013) in 
the northern and central region of the Gulf of California, Mexico. 
METHODS: Chaetognaths were collected at 26 oceanographic stations aboard the R/V El 
Puma (UNAM). Separated from an aliquot of 30 mL of a 505 mµ mesh net (Bongo net) and 
preserved in ethanol 70% for to search parasites. 
RESULTS: We discovered metacercariae of the Didymozoidae and Hemiuridae families, 
the first being the most abundant. Flaccisagitta enflata was the most parasitized 
chaetognath species. The primary site of infection was the coelom in the next part to the 
ovaries and in all the stations sampled parasites were obtained. 
CONCLUSIONS: Metacercariae infecting chaetognaths have been detected in the Mexican 
Caribbean sea and Gulf of California, and the adult forms typically infect pelagic teleost fish 
that inhabit coral reefs. This suggests that chaetognaths are a relevant vector of digeneans 
that may transmit to the definitive pelagic hosts in the Gulf of California. 
 
 



Efficacy of fresh water treatment for metazoan parasites removal prior of the 
marine species Paralabrax nebulifer (Girard, 1854) (Pisces: Serranidae) culture 
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BACKGROUND: Currently the coasts of Baja California Sur are a relevant region for 
Paralabrax nebulifer culture and fishery. However, we still don’t have enough knowledge 
about the parasitism that could infect this species. We identify the parasites extracted 
from osmotic shock in fresh water treatment done for the fish and we evaluate this 
method as a preventive measure for the culture of this fish species. 
METHODS: 88 fish were captured in November 2013 and they were transported alive to 
the laboratory of Experimental Biology, Instituto Politecnico Nacional, Centro 
Interdisciplinario de Ciencias Marinas in La Paz, BCS which were kept alive for study. 
Prior of introducing the fish into the culture tanks, the specimens were treated with an 
osmotic shock of fresh water during 5 minutes and later the water of the container was 
filtered looking for their parasites. To detect if the parasites were indeed eliminated we 
repeated the osmotic shock 30 and 45 days after the first treatment. 
RESULTS: A total 234 parasites were found from the first osmotic shock including 
monogeneans, digeneans, nematodes, copepods and isopods. In the second osmotic 
shock no parasites were found and in the third osmotic shock only five parasites were 
obtained (monogeneans, acanthocephalans and copepods). 
CONCLUSIONS: The treatment of fresh water osmotic shock of P. nebulifer specimens 
indicates to be an effective method to eliminate parasites before their laboratory culture 
so we recommends to do this simple preventive procedure under aquaculture conditions. 
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BACKGROUND: The genus Haematoloechus Loos, 1899, the frog lung flukes, includes 
over 50 species around the world. In Mexico, thirteen species have been reported from 
anurans and caudatans. Their life cycle involves obligatory molluscan, arthropod (e.g. 
naiads of dragonflies and damsenflies) and vertebrate hosts (frogs and salamanders). 
Experimental life cycles of some species of Haematoloechus spp. have demonstrated 
that cercariae and adults either show host specificity or can be generalist at the second 
intermediate and definitive host levels.  
METHODS: Snails of the species Pseudosuccinea columella (Gastropoda: Lymnaeina) 
were collected from an artificial pond in Xalapa, Veracruz. Cercariae of Haematoloechus 
sp. were obtained from several snails and were used to infect 8 naiads of Pantala 
flavescens, 34 of Telebasis salva and 6 of Acanthagrion quadratum, and 4 larvae of 
tipulids (Diptera). Twenty days post-infection arthropod larvae were dissected and 
metacercariae were obtained. Several cercariae and metacercariae were fixed by 
immersion in 4% formol and others directly in 96% ethanol. Genomic DNA of 1 cercariae 
and 1 metacercariae was extracted and sequences of the 28S rRNA gene were obtained. 
Sequences were compared with those Haematoloechus spp. sequences available in 
GenBank, and a phylogenetic analysis under Bayesian inference analysis was carried 
out. 
RESULTS: Morphologically, cercariae have a long and extended body proportional to the 
size of the tail, which has a finfold at the dorsoventral position; body surface without 
spines or sensory hairs; and a straight stylet. Phylogenetic analyses of the 28S rRNA 
gene showed that the cercariae and metacercariae sequenced belong to 
Haematoloechus. 
CONCLUSIONS: Cercariae were shown to be generalists able to infect four species of 
arthropods. They penetrate intermediate hosts through antennae, thorax and anus. 
Although no adults of Haematoloechus sp. were collected, the morphology of cercariae 
and metacercariae and phylogenetic analyses demonstrated that these are members of 
the genus Haematoloechus.!



Parasite fauna of the genus Paralabrax (Pisces: Serranidae) in the northwestern 
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BACKGROUND: Parasite fauna of Paralabrax auroguttatus, P. clathratus, P. loro, P. 
maculatofasciatus, and P. nebulifer were characterized to determine possible relationships 
between their abundance and each host species size; their richness, diversity, and 
association and similarity among the localities and taxa found. 
METHODS: Fish were obtained in each species catch season. The parasites found were 
treated with conventional techniques. Ecological parameters, Shannon Wiener,  evenness, 
Brillouin and Simpson indices were calculated. Dependence between the fishes’ body size 
and parasite abundance was calculated, and the Morisita-Horn index was used to evaluate 
similarity between localities and association between parasite taxa  
RESULTS: A total of 517 sea bass specimens were revised, their parasites were 
represented by 37 species (four monogeneans, 13 digeneans, five cestodes, two 
acanthocephalans, five nematodes, seven copepods, and one isopod). P. nebulifer showed 
the highest number of species (22) and P. loro the lowest (9). Shanon (H’) diversity index 
values were from 1.11 to 3.2. Numerically, the most dominant species were Helicometrina 
nimia, Opecoelus mexicanus, Pomphorhynchus rocci, Anisakis sp., Hatschekia pacifica, 
Hatschekia sp., Caligus mutabili, and Praniza. Sea basses showed few core species that 
corresponded to generalist species. The majority of the parasite species were mean 
intensities lower than 20, indicating minor infection. The evenness index showed that 
parasite species are relatively similar in their abundance. No dependence was found 
between parasite abundance and size of each host species. The similarity values varied 
from 71.6% to 99%, probably indicating similarities in habitat characteristics of sea basses 
in which affinities were. 
CONCLUSIONS: In spite of habitat overlap, fish migration, diet, and climate events 
influence the parasite infracommunity structure of each of the sea bass species. 
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BACKGROUND: Because of the commercial importance of Paranthias colonus in the Gulf 
of California, this work has determined parasite abundance and its possible relationship 
with fish total length from June to November 2012 except for September. 
METHODS: A total of 144 fish were caught in El Sargento, BCS, whose total length was 
measured in centimeters, and the Spearman correlation was calculated to determine the 
possible relationship between parasite abundance and host length.  
RESULTS: Fish size varied from 23.2 to 43 cm. Monogeneans (Pseudorhabosynochus sp. 
and Neobenedenia sp.), digeneans (Prodistomum sp., Brachyphallus sp., and 
Lecithochirium sp.), cestodes (Scolex pleuronectis and Tetragonocephalidae), nematodes 
(Anisakis sp. and Spinitectus sp.), copepods (Hatschekia sp., Caligus sp., Pandaridae, 
Ergasilidae, and Chalimus phase), and isopods (Praniza). Pseudorhabdosynochus sp. and 
Hatschekia sp. were the most abundant; July showed the highest number, but no 
relationship was found between parasite abundance and fish length.  
CONCLUSIONS: In this work, the size of P. colonus does not influence parasite 
abundance; however, other aspects as sex, weight, gonad maturity state, habitat, and 
feeding habits of the host should be considered to determine it. Neobenedenia sp., 
Ergasilidae, Chalimus, and Praniza contribute to parasite fauna of P. colonus.  



Sera from Visceral leishmaniasis patients oxidizes the β-carotene matrix, but not modified the 
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BACKGROUND: Mammalians host protection against leishmanial infection is dependent on the 
development of immune response which triggers enhanced leishmanicidal activity by infected 
macrophages. The lipid profile has been changes in Visceral Leishmaniasis (VL) patients’ sera with 
values of HDL and apolipoproteina A (Apo A) lower than in normal individuals’ sera. HDL components 
have been shown to possess anti-apoptotic, anti-infectious functions and its highest anti-oxidant and 
anti-inflammatory activities are attributed mainly to Apo A1 and paraoxonase activity. This work aimed at: 
(i) determining the HDL and Apo A1 concentration in VL patients' sera; (ii) investigating the oxidative 
activity of VL patients' plasma on β-carotene matrix; (iii) measuring IL-10, IL-6, IL-12p40, and TNF 
concentration in the supernatants from macrophage cultures, to which 10% of VL patients’ serum had 
been added.  
RESULTS: Low levels of HDL and Apoliprotein A1 were found in VL patients’ sera. The matrix of β-
carotene and linoleic acid system was oxidized in the presence of VL patients’ plasma when compared 
with healthy individual plasmas, however the presence of VL patients sera did not modify the cytokine 
production (IL-6, IL-12p40, TNF and IL-10) by macrophages in vitro.  
CONCLUSION: It is proposed here that the  inhibitory effect on the production of necrosis factor-α (TNF-
α) interleukin-1 by  physiological concentrations of HDL does not happen due the low HDL and Apo A1 
concentration in VL patients' sera. The oxidative activity of VL patients’ plasma demonstrated here in 
vitro may exacerbate the leishmaniases infection in vivo by production of pro-inflammatory cytokines 
stimulated by oxidized LDL. 
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BACKGROUND: In S. stercoralis infected patients, excessive alcohol consumption 
increases the endogenous corticosteroids levels that stimulate female fecundity and 
differentiation into filariform larvae, inducing autoinfection and hyperinfection. This work 
proposes to: (1) investigate the Strongyloides stercoralis frequency in alcoholic patients 
attended in a specialist hospital in Salvador, Brazil and (2) associate the S. stercoralis 
infection with endogenous cortisol levels.  
METHODS: Strongyloides stercoralis frequency was evaluated in 332 alcoholic 
patients. The cortisol was measured in 78 alcoholic patients infected with S. stercoralis, 
70 alcoholics and 74 non-alcoholic S. stercoralis uninfected patients. The 
immunological diagnosis was performed by ELISA for IgG anti-S. stercoralis.  
RESULTS: The frequency of S. stercoralis infection in alcoholic patients was higher 
(78/332), than in non-alcoholic patients (5/81) (p<0.05). The agar plate culture (APC) 
presented the highest sensitivity for detection of S. stercoralis infection (97.3%) and the 
analysis of repeated stool samples increased the sensitivity of all parasitological 
methods. The sensitivity of the methods also ranged with the parasite load. In APC 
when the larvae number were above 10, the sensitivity was 100%, while in 
sedimentation method only above 50 larvae achieved sensitivity of 100%. The 
sensitivity and specificity of IgG-ELISA was 88.6% and 98.4%, respectively. The 
cortisol levels were higher in alcoholics than in non-alcoholic patients (p<0.05). 
However, cortisol levels among alcoholic infected with S. stercoralis were not different 
from uninfected alcoholic patients. 
CONCLUSIONS: High endogenous cortisol was not a factor that predisposes to S. 
stercoralis infection in alcoholics patients, however once infected, increased levels of 
this hormone contributed to raise parasite load.  



Trypanosoma cruzi: in vivo potential trypanocidal activities of statins, and 
their associations with benznidazole. 
 
Rodrigues, Kelly Cristina1, Gonçalez, Cristiana1, de Albuquerque, Sérgio1  
 
1Departamento de Análises Clínicas, Toxicológicas e Bromatológicas, Faculdade de 
Ciências Farmacêuticas de Ribeirão Preto-USP, Ribeirão Preto, Brasil 
 
BACKGROUND: Nowadays, treatment of Chagas’ disease shows low efficacy leading 
their side effects to the discontinuation of treatment by patients. Searching for new 
therapeutic alternatives, we evaluated the effect of simvastatin, mevastatin, 
pravastatin, and their associations with benznidazole on in vivo Trypanosoma cruzi due 
the similarity of its biochemical route of ergosterol formation, and cholesterol-related. 
METHODS: We infected Balb/c animals with intraperitoneal injection of 2x104 

parasites. Forty-eight hours after, we initiate intraperitoneal treatment using 50mg/kg 
per day during 20 days. Experimental groups were divided into nine groups: negative 
control group (with no treatment), positive control group (treated with benznidazole), 
control group of the solvent, treatment groups for each pure statin, and treatment 
groups for each association of statins with benznidazole (50:50). We evaluated the 
results according to the survival time and parasitemic levels of treated animals each 2 
days until the end of the treatment. 
RESULTS: Groups treated with pure statins showed similarity in survival time and 
parasitemic levels with negative control group, and groups treated with associations of 
statins and benznidazole showed similarity with the positive control group. 
CONCLUSIONS: Our results demonstrated considerable antiparasitic activity in all 
associations of statins and benznidazole for in vivo T.cruzi assays. Therefore, we can 
suggest this drugs association as new therapeutic agents on the treatment of Chagas’ 
disease. 
 
 
 



Docking studies and synthesis of benzimidazole derivatives as selective inhibitors of pyruvate 
kinase and arginase of Leishmania spp 
 
Méndez-Cuesta, Carlos Alberto; Méndez-Lucio, Oscar; Aguayo-Ortiz, Rodrigo; Hernández-Luis, 
Francisco; Hernández-Campos, Alicia; Castillo, Rafael 

 
Facultad de Química, Departamento de Farmacia, UNAM, Mexico, DF 04510, Mexico. 
 
BACKGROUND: Leishmaniosis is a parasitic infection caused by the protozoan Leishmania spp. 
affecting population of developed countries. In this regard, the WHO considers it one of the most 
important neglected diseases. Chemotherapy for this infection has severe side effects and, in some 
cases, resistance by the parasite has been reported. Therefore, the search for new therapeutic agents is 
of the utmost importance. 
METHODS: In this work, we obtained the tridimensional structure by homology modeling of arginase 
enzyme using the rat liver arginase as a template. Later, a virtual screening of bencimidazole derivatives 
was carried out using the pyruvate kinase and arginase enzymes of Leishmania mexicana in order to 
identify new inhibitors against these targets. The selected compounds were synthetized and tested 
against protozoa Giardia intestinalis, Entamoeba histolytica, Trichomonas vaginalis and Leishmania 
mexicana. 
RESULTS: The final model of arginase was stable during 3 ns of molecular dynamics simulation. The 
benzimidazole derivatives that exhibited the lower binding energy were synthesized, being those with the 
structure 2-amino-1H-benzimidazol, substituted at position 1 with short and long chains, as well as 
substitutions at the 2-amino group with benzyl substituted. Ten compounds were synthesized, 5 for 
arginase and 5 for pyruvate kinase. The synthesized compounds were characterized by their 
spectroscopic and spectrometric data. The antiparasitic activity in vitro showed that most of them were 
active against G. intestinalis, E. histolytica and T. vaginalis, similar or more active than Metronidazole, 
Albendazole and Nitazoxanide. All the compounds have moderate activity against L. mexicana, but less 
than Amphotericin, the drug of choice for this parasite. 
CONCLUSIONS: These results are a step further for the design or improvement of more potent and 
selective molecules against Leishmania spp. 
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BACKGROUND: The livestock industry in Mexico impacts positively the economic 
development of the country; however, pig breeding is affected by several factors, 
including helminths, such as Trichinella and Ascaris which, in addition to reducing the 
production of meat, are the source of human disease. Thus, the aim of this work was to 
determine the seroprevalence of antibodies against Trichinella and Ascaris in free 
roaming pigs from the Oaxaca Country, Mexico. 
METHODS: Serum samples of 700 pigs were obtained from 5 counties, all located at 
south region of Mexico (Oaxaca Country). Antígens were obtained from the nematodes 
Ascaris and Trichinella; in the former, the antigen was an adult worm total extract and 
in the second case, the antigen was the muscular larvae excretory and secretory 
products. IgG antibodies were detected by ELISA.  
RESULTS: Antibodies to Trichinella were found in a prevalence of 3%, mainly 
attributed at Mechoacan and San Lorenzo counties. Preliminary results about 
antibodies to Ascaris report a prevalence of 10% in the San Lorenzo county. 
CONCLUSIONS: Results show that contact between the pig and the nematodes still is 
present, so further studies are needed to establish strategies for prevention and control 
of these parasitic diseases, in order to get a better meat production, and avoid the 
possible spread of the disease to humans in the case of trichinellosis. 
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BACKGROUND: The amount of vaccine candidates described so far for P. vivax has 
greatly lagged behind compared to P. falciparum, mainly because of the difficulty of 
continuously maintaining this parasite in vitro. During the last few years our group has 
focused on identifying and characterizing new proteins that could be used as vaccine 
candidates against P. vivax malaria. 
METHODS: A bioinformatics approach has been followed for selecting P. vivax ORFs 
that are orthologous to vaccine candidates which have been previously characterized 
in other Plasmodium species. The genes thus selected were amplified, cloned and 
sequenced and their transcription assessed. Encoded protein presence and 
localization were determined by immunochemical techniques and optical microscopy. 
Antigenicity assays using P. vivax-infected patients’ sera have been carried out for 
some of them. Additional candidates to be further characterized have been selected 
using machine learning tools. 
RESULTS: Our group has been able to successfully characterize 16 novel P. vivax 
blood-stage antigens by following the aforementioned approach. Twenty-five additional 
protein candidates for further characterization have been selected using profile hidden 
Markov models. 
CONCLUSIONS: Highly immunogenic candidates conferring partial protection against 
experimental challenge in Aotus monkeys have been selected by using the 
methodology described above (i.e. PvRAP2). Additional assays for testing some of the 
remaining candidates’ immunogenicity and protective efficacy are underway, as well as 
polymorphism studies aimed at discarding variable regions that could allow the parasite 
to evade the host’s immune response. 
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BACKGROUND: The geographical diversity of the Neotropical region of Peru has 
resulted in high ecosystem diversity traditionally divided into three regions: Ocean - 
coastal, High Andean, and Amazon Rainforest. The human population, especially 
those who live in extreme poverty, is exposed to several epidemiological risk factors 
that contribute to helminth infections determined by the climatic conditions.  
METHODS: Published literature was reviewed. 
RESULTS: Highest prevalence reported in Peru for Diphyllobothrium pacificum is in the 
Ocean – coastal region (Piura - 3.44 %), for Taenia spp. is in High Andean (Junin - 
4.75 %) and for Ascaris lumbricoides in the Amazon Rainforest (Loreto - 62.43%). 
Zoonotic helminths associated with ceviche that can occur in marine fish (D. 
pacificum, Nybelinia sp., Pseudoterranova decipiens, Anisakis simplex, A. 
physeteris, Corynosoma obtuscens), in marine crustacean Emerita 
analoga (Profillicolis altmani), coastal freshwater fishes (Heterophyes 
heterophyes and Clinostomum marginatum), in freshwater crustaceans (Carneophallus 
peruvianus and Paragonimus mexicanus), or for freshwater fishes in High Andean 
waters (Ligula intestinalis) or Amazonian waters (Dioctophyme renale).  
CONCLUSIONS: Affected populations, according to their geographical distribution, 
have different cultural patterns that increase the risk of infection such as food habits 
that are crucial to humans serving as a definitive or accidental host, e.g., the 
consumption of ceviche, a dish of great importance in the Peruvian culinary tradition 
prepared with raw aquatic fauna. Geographical and cultural diversity have a direct 
impact on diversity, biogeography, prevalence and transmission patterns of helminth 
infections, including those of zoonotic origin; thus, it is important to investigate these 
parasitic infections to understand their impact on the population at risk in Peru.  
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BACKGROUND: Proteomics analysis has been used to deepen understanding of 
parasite biology regarding molecular composition and these molecules’ potential role 
during invasion of target cells. Basic proteomic approaches in P. vivax have proven 
difficult, given the technical difficulties involved in maintaining an in vitro culture of this 
parasite species. This study was aimed at identifying the P. vivax VCG-1 strain 
proteome in the intra-erythrocyte life-cycle. 
METHODS: P. vivax VCG-1 strain-infected red blood cells were obtained from in vivo 
passages in Aotus monkeys. Leukocytes and platelets were removed by filtering 
through a CF11 column and then ring- trophozoite- and schizont-enriched samples 
were denatured, reduced, alkylated and digested with Lys-C and trypsin. Digestion 
products were analyzed by reversed-phase nanoUPLC-ESI-MS/MS in CID mode and 
the acquired MS/MS spectra were used as input for Thermo Scientific Proteome 
Discoverer software when using Mascot and Sequest HT algorithms. 
RESULTS: More than 800 proteins were identified, thus increasing the overall protein 
number reported for P. vivax to date; data analysis revealed molecules that had 
previously been related to reticulocyte invasion but also new proteins which might have 
a functional role during invasion. 28.5% of the identified proteins were classified as 
hypothetical and 62.4% already have an annotated function, according to the 
plasmoDB database.  
CONCLUSIONS: This study complements earlier work adding a significant number of 
new proteins to the available information regarding P. vivax intra-erythrocyte stages. 
This data may facilitate the development of novel diagnostic methods, pharmacologic 
targets or candidate molecules for an efficient vaccine against P. vivax malaria.  



Is there difference in the energetic metabolism from Trypanosoma cruzi, Y strain, 
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Background: Several forms of Trypanosoma cruzi involved in its biological cycle such 

as intracellular amastigotes, bloodstream trypomastigotes, and epimastigotes are able 

to degrade glucose in an incomplete oxidation process, generating products largely 

excreted in the medium. The aim of this study was to analyze the differences in the 

energetic metabolism from logarithmic and stationary growth phases of T. cruzi during 

its differentiation in culture medium. 

Methods: T. cruzi Y strain was maintained in LIT culture medium at 26ºC. Samples 

from the 6th (logarithmic) and 9th (stationary) days of culture were analyzed through 

HPLC to determine the products from the energetic metabolism. The experiment was 

performed in triplicate. 

Results: The parasites from the stationary phase presented a consumption of citrate 

from the culture medium to produce beta-hydroxybutyrate which concentration was six 

fold the concentration found in the parasites from the logarithmic phase. It was possible 

to detect the secretion of lactate only in the stationary phase. The glycolysis was 

detected through the secretion of pyruvate and malate which were both increased 

twofold in the parasites from the stationary growth phase when compared to the 

parasites from the logarithmic phase.  

Conclusions: The parasites from the stationary phase presented an increase in the 

energetic metabolism when compared to parasites from the logarithmic growth phase. 

Finantial support: CAPES, CNPq, FAPEG  



First report of Chandleronema longigutturata (Nematoda: Acuariidae) in Procyon 
cancrivorus (Cuvier, 1798) in the Neotropical Region 
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BACKGROUND: Procyon cancrivorus (Procyonidae) also known racoon because for 
not having hair on hands, is distributed from Central America to Uruguay and 
northeastern Argentina. In Brazil, occurs in all biomes. The diet of the raccoon is 
varied, including insects, worms, crustaceans, snails, mussels, small mammals, 
reptiles, amphibians, fishes and vegetables as fruits, seeds, leaves, etc..Wild animals 
are reservoirs of various parasites, global studies of biodiversity and fauna of parasites 
are based mainly on the importance of these as agents of diseases affecting the health 
of ecosystems and natural and domestic environments. This study aims to report the 
occurrence of Chandleronema longigutturata (Chandler, 1942) in P. cancrivorus in the 
Neotropical region.  
METHODS: Nine specimens of P. cancrivorus were collected on highways in southern 
Brazil, where they came to death by trampling. After necropsy, the organs were opened 
and washed into mesh sieve, contents and mucosa examined in stereomicroscope. 
The nematodes found were cleared with lactophenol, mounted on semipermanent 
slides and identified according Little & Ali (1980).  
RESULTS: Six P. cancrivorus presented stomachs parasitized by C. longigutturata, 33 
females, 4 males, as well as larval forms. Nematodes of the family Acuariidae mainly 
parasitize birds, however, several species besides C. longigutturata has been reported 
in mammals, for example, Skrjabinoclava thapari occurring in Procionidae in Brazil.  
P. cancrivorus has diet very similar to birds that host parasites of this family, for 
example fish, crustaceans, snails, seeds, etc.. With a similar and supposedly sharing 
the same trophic level, can explain how different hosts are parasitized by the same 
nematode. 
CONCLUSIONS: This study records a new host for C. longigutturata and expands the 
occurrence of this parasite to the Neotropical region. 
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BACKGROUND: Current therapies to treat P. falciparum malaria are heavily reliant on artemisinin-based 
combination therapies. Emergence of resistance to the endoperoxide component of the combination has 
recently been identified, and resistance to older antimalarial drugs is already widespread. This situation 
has brought renewed urgency to discovering new medications that counter resistance and that are safe 
and easy for use in the most vulnerable populations. Boron-containing benzoxaboroles are a new class 
of compounds that have shown potent activity against P. falciparum. 

METHODS: A series of 6-aryloxy benzoxaborole compounds was designed and synthesized for a 
structure-activity relationship (SAR) investigation to assess the antimalarial activity changes which result 
from 6-aryloxy structural variation, substituent modification on the pyrazine ring, and optimization of the 
side-chain ester group. Representative compounds were further evaluated in pharmacokinetic studies 
and tested in a P. berghei mouse model.  
RESULTS: This SAR study identified highly potent 6-(2-(alkoxycarbonyl)pyrazinyl-5-oxy)-1,3-dihydro-1-
hydroxy-2,1-benzoxaboroles with IC50s = 0.2 to 22 nM against cultured  Plasmodium falciparum W2 and 
3D7 strains. A tested compound also demonstrated excellent in vivo efficacy against P. berghei-infected 
mice (ED90 = 7.0 mg/kg). 
CONCLUSIONS: We identified and characterized a benzoxaborole chemical series that was highly 
potent against P. falciparum. Carboxylic ester 6-(2-(alkoxycarbonyl)pyrazinyl-5-oxy)-1,3-dihydro-1-hydro-
xy-2,1-benzoxaboroles demonstrated potent in vitro activity and excellent in vivo efficacy. 
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BACKGROUND: Dengue fever has been the tropical vector-borne disease of 
importance in Costa Rica since 1993.  In 2013, the country experienced the largest 
outbreak of the disease in its history when Ministry of Health reported 49 993 new 
cases, this number involved increased incidence greater than 200%.  Integral 
Management Strategy (EGI by its initial in Spanish: Estrategia de Gestión Integral) has 
been considered the main strategy for control of Dengue Fever in the country.  EGI 
includes five components, Community Participation is one of these components, 
however, development and research in this area is limited.  Present work shows some 
findings related with Community-based participatory research in the Caribbean of 
Costa Rica. 
METHODS: research was developed at La Roxana of Pococí, an endemic locality of 
the department of Limón in the costarican caribbean slope, between years 2012-2014. 
Social, cultural and health public components of two communities called Luis XV and 
San Antonio-El Humo of La Roxana, were studied at the year 2012 with the purpose of 
promoting community organization for Dengue fever prevention during year 2013.  
Focal groups and etnomethodology were used as qualitative tools meanwhile 
knowledge, attitudes and practices survey (KAP) has been employed as quantitative 
approach.  All information obtained has been analyzed to create a health public and 
communication strategy for Dengue prevention based on the interests of the 
community. 
RESULTS: qualitative data has suggested that Dengue Fever has not been an 
important health public trouble since community perception.  This issue has caused a 
lot of difficulties for the implementation and acceptance of vector control and other 
community actions developed for government institutions.  Although, quantitative data 
has suggested that communities have a lot of knowledge about dengue, its vector and 
specific actions for the disease control.  Women organization in Luis XV and young 
people organization in San Antonio based in health promotion and waste management, 
has facilitated the implementation of a public health strategy for control of dengue.  
Indicators (epidemiological, entomological and social) have suggested success in 
implemented actions. 
CONCLUSIONS: Community-based participatory research has demonstrated the 
importance of community awareness to increase the success of public health strategies 
for the prevention of dengue. 
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BACKGROUND: The use of anthelmintic drugs for long periods as the main measure 
control of gastrointestinal nematodes (GINs) has led to the inefficacy of benzimidazoles 
and macrocyclic lactones. This study describes the in vivo and in vitro anthelmintic 
activity against natural trichostrongyle nematodes populations in goats. 
METHODS: It was selected 40-60 animals from 18 herds raised in communal pastures 
in semiarid region and randomly separated into four-five groups with equal number of 
animals.  
RESULTS: The results of the fecal egg count reduction test (FECRT) indicated 
simultaneous resistance of Haemonchus and Trichostrongylus genera against 
albendazole (ABZ), ivermectin (IVM), levamisole (LEV), moxidectin (MXD) and 
closantel. The mean efficacy percentages of herds were 33.0%, 29.6%, 54.6%, 75.0% 
and 49.0% for the ABZ, IVM, LEV, MXD and closantel, respectively in the Caatinga 
bioma and 20.8% for the ABZ and 30.8% for the IVM in the Mata Atlântica bioma. The 
activity of tiabendazole and IVM was evaluated by performing inhibition of egg hatch 
assay (EHA) and larval migration inhibition (LMI) assays, respectively. The EC50 
results of the EHA varied from 0.3 to 0.5 µg/mL. The efficacy percentage observed for 
the LMI ranged from 55% to 72%, when was used ivermectin concentration of 1000 
nM.  
CONCLUSIONS: Results of the LMI were in agreement with results of the FECRT 
tests, and confirmed of the presence of GINs resistant to main anthelmintic classes in 
goat herds. Financial support FAPESB/PRONEM-1494/2011. 
 
 



Gene expression of lectins in abomasum of sheep experimentally infected with Haemonchus 
contortus and H. placei 
 
Macedo-Viana, Juliana1; Cardoso-Santos, Michelle2; Nishi, Sandra1; Talamini-Amarante, Alessandro 
Francisco2; Mota-Lambert, Sabrina1; Paraná-Souza, Bárbara Maria1; Ornelas-Almeida, Maria Angela1 

 
1Escola de Medicina Veterinária e Zootecnia, Universidade Federal da Bahia, Salvador City, Brazil; 
2Instituto de Biociências de Botucatu/UNESP, Botucatu City, Brazil 
 
BACKGROUND: Colectins and galectins are mammal lectins which are able to recognize pathogen 
associated molecular patterns. The aim of this study was to detect and quantify the gene expression of 
lectins and citokines in sheep infected with Haemonchus contortus and H. placei, besides verify the 
association between these lectins, citokines, abomasal eosinophils and mast cells and adult worms 
count in these animals.  
METHODS: 42 lambs obtained from crosses of purebred Santa Ines sires with crossbred Santa Ines 
ewes were allocated within seven experimental groups, under different challenges, homologous and 
heterologous. The quantification of gene transcription was performed by RT-qPCR and expression 
values of target genes were standardised (normalised) against the endogenous control GAPDH. 
RESULTS: The conglutinin (COLBOV), galectin-11 (GAL11), galectin-14 (GAL14), interleukin-4 (IL4) and 
gamma interferon (IFNG) genes were expressed in all samples from all animals. The COLBOV, GAL11, 
GAL14 and IFNG genes showed the highest expression values within the animals which presented the 
highest adult worm counts. It was verified positive correlation between adult worm counts and the gene 
expression of GAL15 and GAL14 and between mast cells and GAL14. There were no association 
between the other lectins and gene expression of IL4 and IFNG neither adult parasites, mast cells and 
eosinophil counts.  
CONCLUSIONS: These results suggest that these lectins expression is somehow stimulated by 
nematode infections. 
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BACKGROUND: The infection by S. stercoralis is associated with metabolic 
abnormalities, including decreased serum levels of HDL, which has antioxidant 
properties that may be mediated by the paraoxonase 1 (PON1) action. In both chronic 
alcoholics and in helminthes infected patients there is evidence that the lipid profile has 
been change. 
The aim of this study was to determine lipid profile, PON1 activity and, liver damage 
markers in alcoholics infected or non-S. stercoralis infected patients.  
METHODS: the study was carried out from september 2012 to october 2013 in 
individuals attending at the Hospital center and Treatment of Alcoholics (CATA) in 
Bahia, Brazil. Human sera samples where obtained from alcoholic patients selected 
according to the positive or negative coproparasitologic results. Nonalcoholic 
individuals was included as a the control group.   
RESULTS: The frequency of S. stercoralis in alcoholic patients was 21.6%.The levels 
of  HDL-C, LDL-C, VLDL-C, TG and PON1 activities in alcoholic S. stercoralis infected 
patients was not different of alcoholic non- infected patients (p>0.05).  
CONCLUSIONS: These results should be considered preliminary because the number 
of participants enrolled was relatively low, so a larger number of samples will be 
analyzed to complete the study. 
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BACKGROUND: Toxoplasmosis is caused by an obligate intracellular protozoan 
parasite, Toxoplasma gondii. Most of these infections are asymptomatic or benign, but 
may cause severe or fatal consequences in immunodeficient patients, transplant 
recipients and in the fetus. Transmission may occur by eating uncooked meat, 
contaminated vegetables, blood transfusion, organ transplantation and across the 
placenta from the mother to the fetus. In many countries, seroprevalence rates ranging 
from 15% to 85% have been reported of the human population. In children, the 
prevalence is relatively low, increasing with age and with more exposure to risk factors 
during the course of life. In Brazil, the seroprevalence of T. gondii infection is high, 
around 50 and 80% of the adult population. In the present study, our aim was to 
determine the prevalence of T. gondii IgG antibodies in eye donors of Rio de Janeiro, 
Brazil.  
METHODS: A total of 130 serum samples collected from eye donors, in the city of 
Volta Redonda, State of Rio de Janeiro, Brazil. The samples were tested by enzyme 
immunoassay (ELISA) for IgG antibodies. 
RESULTS: The overall T.gondii seroprevalence was 65 %( 84 /130). Males had the 
highest T.gondii antibody levels 49 (37, 7%) than females 35 (27%). The age of the 
studied population ranged from 12 to 77 years and the highest number of individuals 
with antibodies against T. gondii was from the age group 51-60 years with 20 (15.4%) 
donors. 
CONCLUSIONS: The seroprevalence results obtained were similar to other serology 
data found in other regions of Brazil. These data demonstrate the importance of 
continuous regional and national seroepidemiological inquiries to define public health 
strategies that can revert and reduce the serological prevalence, as described in other 
countries where toxoplasmosis monitoring is mandatory. 
 
 



Iron Regulatory Protein-like and Differential Gene Expression in Entamoeba histolytica 
 
Soto-Castro, Liliana1; Plata-Guzmán, Laura Yuliana1; Reyes-López, Magda3; Ortiz-Estrada, Guillermo3; 
Valle-García, Leticia Michelli1; de la Garza, Mireya3; Arroyo, Rossana2; Garzón-Tiznado, José Antonio1; 
León-Sicairos, Claudia del Rosario1 

 
1Laboratorio de Patología, Biología Celular y Molecular, Programa Regional del Noroeste para el 
Posgrado en Biotecnología, Facultad de Ciencias Químico-Biológicas, Universidad Autónoma de 
Sinaloa, Av. de las Américas y Josefa Ortiz (Cd. Universitaria), Culiacán, Sinaloa, México, C. P. 80030. 
2Infectomica y Patogénesis Molecular (CINVESTAV-IPN). Av. IPN 2508 Col. San Pedro Zacatenco. C.P. 
07360. Mexico City. Mexico. 3 Departamento de Biología Celular (CINVESTAV-IPN). Av. IPN 2508 Col. 
San Pedro Zacatenco. C.P. 07360. Mexico City. Mexico. 
 
BACKGROUND: In E. histolytica, has been reported iron regulation in different virulence genes as 
EhCP5 which participates in amoebic liver abscesses formation, EhFeSOD involved in resistance to 
metronidazole and, Ehrp-L21 in protein synthesis. However, their regulation mechanisms are unknown. 
Posttranscriptional regulation by the IRE/IRP system in mammalians consists of iron cytoplasmic 
regulatory proteins that interact with iron responsive elements (IRE). When iron levels are high the IRE 
binding activity is inhibited, however, when cellular iron levels are low, the IRP binds to IRE. Recently, 
have been reported IRP-like proteins in P. falciparum. By their evolutionary proximity and the importance 
of iron in these protozoa, it is hypothesized that E. histolytica may also have an IRP-like protein. The aim 
of this study was to search IRP-like proteins in E. histolytica genome and, confirm iron modulation of 
mRNA mentioned. 
METHODS: In silico analysis: IRP 1 (Homo sapiens), IRP (Anopheles gambiae), IRP (Plasmodium 
falciparum), and Fur protein (Escherichia coli); were obtained from GenBank and used for search 
homologies in E. histolytica genome. Experimental analysis: E. histolytica HM1-IMSS subcultures under 
two different iron concentrations (20 and 100 µM) were used. RNA was extracted with TRizol® to 
synthesized cDNA by the reverse transcriptase (RT). Specific primers for each gene were designed and 
used for PCR assays.  
RESULTS: In silico analysis showed homology to: human IRP 39% identity (EHI_131110), A. gambiae 
IRP 33% (EHI_109920), P. falciparum IRP-like protein 24 and 27% ( EHI_042140 and EHI_137240 
respectively) and E. coli Fur protein 26 and 21% (EHI_167120 and EHI_022960, respectively). 
Additionally, RT-PCR assays showed differential modulation of iron at posttranscriptional level of EhCP5, 
EhFeSOD and Ehpr-L21.  
CONCLUSIONS: The presence of an IRP-like in E. histolytica genome and, the differential expression of 
virulence genes may suggest an IRE/IRP mechanism in this parasite.  
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BACKGROUND: The giant liver fluke, Fascioloides magna (family Fasciolidae) is one of the 
most pathogenic trematodes of temperate zone, which was introduced to Europe from North 
America in the second half of the 19th century. It successfully spread into several European 
countries, adapted to indigenous wild ruminants (mostly cervids) and it is also able to infect 
livestock (bovids). The severe pathogenic effect is caused mainly by migration of juveniles 
through the hosts´ tissues and by the impact of adult worms localized in the livers; these 
processes are mediated also by proteolytic enzymes - peptidases. Fascioloides magna was 
not systematically monitored and experimentally studied in detail during last 150 years, 
therefore we adopted deep transcriptome/secretome analyses of adult worms, followed by 
further characterization of key peptidases involved in blood digestion cascade. 
METHODS: Adult worms were dissected from the livers of hunted deer, incubated in 
cultivation media for collection of excretory-secretory (E/S) products or fixed for isolation of 
total RNA. The 1-D SDS-PAGE and OFF-GEL protein electrophoresis were applied and 
mass spectrometry analyses of separated E/S products was performed. The RNA 
transcribed into cDNA was sequenced by using Illumina technology. 
RESULTS: In total ca 54 000 000 reads were generated and assembled into ca 39 000 
contiguous sequences, ca 20 000 peptides were predicted and classified based on homology 
searches, protein motifs, gene ontology and biological pathway mapping. 80 of the 835 
secreted proteins predicted from the transcriptome of F. magna were identified in the E/S 
products. The genes of cathepsins L, D, B, Asparaginyl endopeptidase and Leucyl 
aminopeptidase were selected, cloned and further characterized. 
CONCLUSION: The integration of transcriptomic and proteomic approaches enabled to 
generate the robust datasets which were exploited for selection of 5 F. magna peptidases 
potentially involved in the blood digestion. 
Financial support: Charles University in Prague (UNCE 204017, PRVOUK P41, SVV 
260074/2014, GAUK 502313) 
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BACKGROUND: Iron is an important element for the survival of all living cells including 
protozoan parasites. Recent studies show the great necessity of Giardia by iron and 
the direct relationship of the presence of this parasite in children with anemia. 
However, mechanisms to maintain cellular homeostasis in these organisms have been 
poorly studied. Posttranscriptional regulation by the IRE/IRP system is studied in 
humans and consists of iron cytoplasmic regulatory proteins that interact with iron 
responsive elements (IRE). When iron levels are high the IRP binding activity is 
inhibited, however, when cellular iron levels are low, the IRP binds to IRE. Recently in 
T. vaginalis, were found stem-loop structures which bind to both recombinant human 
IRP and cytoplasmic extracts of the parasite in low iron conditions. By their 
evolutionary proximity and the importance of iron in these protozoa, it is hypothesized 
that G. duodenalis may also have some iron regulatory proteins. The aim of this study 
was to search iron regulatory proteins in G. duodenalis to suggest a post-transcriptional 
IRE/IRP mechanism. 
METHODS: IRP sequences search were performed using as probe: cytoplasmic iron 
regulatory protein 1 (Homo sapiens), iron regulatory protein 1A (Drosophila 
melanogaster), iron regulatory protein 1B (Drosophila melanogaster), iron regulatory 
protein (Plasmodium falciparum); which were obtained from GenBank 
(www.ncbi.nlm.nih.gov), used to search for homologies in G. duodenalis genome 
(www.giardiadb.org). 
RESULTS: Giardia genome shared homology with: human IRP GL50803_14790 (32%) 
and GL50803_7555 (20%), IRP-1A protein of D. melanogaster GL50803_11099 (35%), 
GL50803_103818 (33%), GL50803_14790 (30%), GL50803_16220 (30%) and 
GL50803_86821 (26%), IRP-1B protein of D. melanogaster GL50803_11389 (32%) 
and GL50803_93551 (27%), IRP-like of P. falciparum GL50803_12174 (38%), 
GL50803_17385 (38%), GL50803_28635 (30%), GL50803_35341 (25%) and 
GL50803_9327 (23%). 
CONCLUSIONS: This is the first evidence of IRP proteins in Giardia which may 
suggest the presence of an IRE-IRP mechanism in this protozoan. 
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BACKGROUND: The increase in the prevalence of allergic diseases is a public health 
problem in the world and the result of an immune reaction regulated by T helper (Th) 
cells, which when activated induce a humoral immune response (IR) (Th2), required for 
the initiation of the IgE production by B cells and eosinophil activation, involved in the 
allergic symptoms. Has been shown the suppression the allergic response by the 
administration of derivatives of pathogens, such as lipopolysaccharide, which activates 
Toll-like receptors, induce Th1 IR, and inhibit Th2 responses. Various studies have 
shown that Cryptosporidium, an opportunistic parasite, induce the IR through Toll-like 
receptors, and induces Th1 cytokines like IFN-γ and other, an important response for 
the resolution of the disease. In this study we have evaluated the modulator role of 
Cryptosporidium infection in the immune response of children with allergic rhinitis.  
METHODS: Were included children of both sexes, 6-9 years old, residents of the 
Region Lagunera, Mexico, with and without clinical diagnosis of allergy. The fecal 
specimens samples were processed by the method modified Ritchie, and Kinyoun 
staining for the detection of oocysts by microscopic observation. A differential white cell 
count was performed. The total IgE levels were quantified by chemiluminescence and 
CD19 expression on B cells by flow cytometry.  
RESULTS: The prevalence of Cryptosporidium spp was 51.02%. Children with allergic 
rhinitis and oocysts in the feces, exhibit lower levels of total serum IgE, and the 
percentage of eosinophil and B (CD19 +) cells, that children with allergic rhinitis without 
the parasite. In children without allergy clinical diagnosis, the levels are left unchanged.  
CONCLUSIONS: Our results suggest that children with allergic rhinitis naturally 
infected with Cryptosporidium spp, have a reduced allergic immune response through 
the preferential induction of a Th1 response. 
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BACKGROUND: The genus Leishmania is group of morphologically very similar species. In the 
Americas, 11 species of Leishmania spp are known causing human disease. In Brazil, most cases of 
cutaneous leishmaniasis (CL) is associated with Leishmania braziliensis, with more frequent 
transmission in rural or wild areas. This study aimed to identify the presence of Leishmania responsible 
for CL in sand flies captured in urban área of Timoteo-MG, Brazil. 
METHODS: Between November 2009 and October 2010, monthly sampling of sand flies were performed 
in 50 households in the urban area of the municipality of Timóteo-MG, Brazil using the hawk type trap. 
Females collected were identified and separated into pools containing up to 10 females. Detection of 
natural infection in pools was performed by DNA extraction and PCR of ITS1, and the PCR positive 
samples were submitted to RFLP digestion. 
RESULTS: 1,084 sand fly females were collected, identified and divided into 303 pools. By PCR, 69 
pools (22.8%) were positive for Leishmania spp infection. Positive samples were identified from 19 
households (38%). Within the positive samples, in 22 (31.9%) it was possible to identify the species of 
Leishmania spp. using RFLP for ITS1. In Twenty pools (90.9%), was identified Leishmania braziliensis 
and in two pools (9.1%), Leishmania chagasi. Among the sand flies positive pools for Leishmania 
braziliensis, the species Lutzomyia sandflies whitmani (7 pools), Lutzomyia quinquefe (8 pools) and 
Lutzomyia intermedia (5 pools) were identified.  
CONCLUSIONS: The results indicated the possibility of the transmission cycle of Leishmania in the 
urban area of the municipality of Timóteo-MG, suggesting urbanization, since L. whitmani and L. 
intermedia females were found, known vectors, naturally infected by Leishmania braziliensis. 
Additionally, the occurrence of L. chagasi is highlighted to be associated with visceral leishmaniasis, a 
disease that presents important process of urbanization in several Brazilian cities. 
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BACKGROUND: Toxcocariasis is one of the most important parasitic zoonoses in the 
world, caused by the nematode Toxocara spp. The infected dogs shed through feces a 
big amount of the parasite eggs, which turn infective in the environment in a period of 2 
to 5 days, under appropriate conditions, making it possible to stay in other paratenic 
hosts such as humans. The aim of this study was to identify the presence of eggs of 
Toxocara spp. in dog hair and analyze the associated risk factors  
METHODS: Ninety six dogs were sampled collecting hair from the head, perianal and 
hindquarters to identify the presence Toxocara spp. eggs, in the south east region of 
the state of Mexico. A survey was filled by each of the owners, containing questions 
related to epidemiological history and risk factors. For the collection of eggs of 
Toxocara, the samples of hair were washed with solutions of distilled water and PBS 
Tween 20 detergent (Overgaauw et al., 2009). Subsequently microscopic analysis for 
the identification of eggs was performed. 
RESULTS: Out of the total dogs, 41.66% were positive to the presence of parasite egg 
in the hair. Toxocara eggs were found in head (14.5%), tail (20.8%) and limbs 
(10.42%). Dogs younger than 12 months old showed higher values (4.667) of egg 
presence in the perianal area (P<0.05). The principal risk factors for egg presence in 
hair were not deworming (OR=3.60, P<0.004) and not brushing (OR=2.26, P<0.12) and 
the protective factor is deworming (OR=0.27, P<0.0003). 
CONCLUSIONS: The result showed that in the State of Mexico there a high 
percentage of dogs contaminated with Toxocara spp. eggs in their hair which should be 
considered because of the potential problems of toxocariasis. 
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BACKGROUND: A series of imidazopyridine derivatives were evaluated as phosphodiesterase (PDE 

Type 1) enzyme inhibitors of protozoa in an unexplored mechanism of action to assess the growth 

inhibitory activity on strains of Giardia lamblia and Trypanosoma cruzi. 

METHODS The effects of some hydrophobic and surface potential energies of forty substituted 

imidazopyridines were calculated, the formation of the enzyme-ligand complex was simulated as well 

by means of a docking analysis. PDE 1 of Trypanosoma cruzi protein was found in PDB and Giadia 

lamblia PDE using the NAMD program. Docking was performed with Autodock tools 4.0, 1x107 

interaction were analyzed and ∆G, and KI established. Simultaneously and in order to feedback the 

theoretical and experimental study, assays were performed in in vitro microcultures employing seven 

different compound concentrations (0.78-50 µg/mL at 24 and 48 h) aimed to evaluate the growth 

inhibitory activity of Trypanosoma cruzi epimastigotes and Giardia lamblia WG trophozoites. 

RESULTS: Docking results showed recognition of both phosphodiesterase enzymes in analyzed 

compounds. Aromaticity and presence of nitrogen at position 3 are necessary to anchor the catalytic 

site. Five imidazopyridines showed activity on the growth inhibition of Giardia lamblia and seven on 

Trypanosoma cruzi, all having an activity equal or superior to the reference drugs, metronidazole, 

nifurtimox, nitazoxamide. Presence of the cyano and nitro functional groups in tested compounds 

favored affinity to the PDE enzyme and indeed derivatives of these are among those products with 

higher activity.  

CONCLUTION: Therefore it is proposed that the mechanism of action of these compounds may be by 

inhibition of the phosphodiesterase enzyme. Among the imidazo[1,2-a]pyridine analogues, the 4'-fluro-

phenyl derivative showed very good inhibitory activity on both strains and in addition showed inhibitory 

activity of phosphodiesterase. This fact further confirms the important contribution of this research to 

the mechanism of action of the assayed products. 
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BACKGROUND: According to the literature, toxoplasmosis is a common cause of chorioretinitis, usually 
as a result of congenital infection that manifests of the third to fourth decade of life, but in our center we 
have received serological positive cases, which have shown to present generalized lymphadenopathy, 
hepatalgias, moderate splenomegaly, headache, anorexia, myalgia, arthralgia, anorexia, and visual 
problems. 
METHODS: Serologic assays were performed by indirect immunofluorescence to monitor IgG and IgM. 
Refer the patient to ophthalmic centers, to determine if ocular involvement. From their mothers, we found 
information about testing for the diagnosis of toxoplasmosis that they did performed during their 
pregnancy and after childbirth. Patients with severe disease were subjected to CT and MRI tests. 
RESULTS: In initial tests, we obtained IgG titers from 1:60 to 1:1200; IgM from 1:1200 to 1:2400. In the 
ophthalmic evaluation we received reports of the presence of uveitis, conjunctivitis and toxoplasmosis 
correoretinits. Immunological tests were negative during pregnancy of patient´s mothers, and new 
controls by indirect immunofluorescence were found negative for IgG and IgM. Some patients had 
intracerebral lesions and others. 
CONCLUSION: In our experience with the results, we can see that there are patients from 10 to 38 
years old with serious ocular affectations, confirming that there may be an acquired toxoplasmosis with 
ocular involvement. It should be mentioned that receiving adequate treatment, was observed ophthalmic 
clinical improvement, with mild sequelae. 
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BACKGROUND: The epidemiology of cutaneous leishmaniasis (CL) in the Americas is complex, with 
variations in their epidemiological profile over the years, with records of outbreaks in areas already 
colonized, besides the appearance of cases in peri-urban areas. This study aims to perform descriptive 
study of human cases reported in the urban area of the municipality of Timóteo-MG, Brazil, assessing 
the urbanization potential in places that were found the disease. 
METHODS: notification data sheets corresponding to confirmed human cases of CL of residents in the 
urban area were analyzed. Patients were contacted and asked to answer a standardized and structured 
questionnaire to obtain demographic and socioeconomic data. 
RESULTS: A total of 117 CL human cases were notified during the period. Of these, 105 (89.7%) 
patients agreed to answer the questionnaire. Of the patients interviewed, 100 (95.2%) reported live in 
Timóteo three years at least, 79 (75.2%) reported not having traveling up to a year before the diagnosis 
of CL. Considering the reported cases, six (5.1%) corresponded to children younger than nine years and 
13 (12.4%) to housewives. The results point to the occurrence of autochthonous cases in the urban área 
as probable. This claim is based on: the occurrence of cases in children under 9 years; in fact people 
have reported not attending rural area of the municipality at the time of diagnosis; not having done trips 
to other locations up to a year before the diagnosis of disease; and reside in the municipality of Timóteo-
MG for over three years before diagnosis. 
CONCLUSIONS: The characterization of the cases indicated the probable transmission of the agent in 
the home or peridomiciliary environment, with the occurrence of cases in housewives and children under 
nine who were not attending rural area, suggesting the urbanization of the municipality CL. 
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BACKGROUND: Several animal models of congenital toxoplasmosis have been used, 
but some questions which remain unanswered; among them, the relation between 
parasite dose and vertical transmission/fetal damage, since most studies are based on 
oral infections with tissue cysts, i.e. with unknown number of bradyzoites. Moreover, 
the relation between the number of tazchyzoites at the maternal tissues, and those at 
the placenta or fetus is unknown.  
OBJECTIVE: To determine the parasite burden gradient from mother to fetus through 
de placenta; and relation of fetal damage to parasite burden. METHODS. Balb/c mice 
at the 10th day of gestation were infected i.v. with 2.5 to 10 millions of ME49 
tachyzoites. Fertility was assessed by counting materno-fetal units per litter. Samples 
from maternal spleen, placenta and fetal tissues were taken 72 hours after infection 
and analyzed by histopathology, qPCR and IHC.  
RESULTS: The offspring/litter number was lower in all infected groups as compared to 
the control. Also, there were more damaged fetuses in the infected groups, but 
differences were not significant. There was a direct relationship between dose and 
parasite load in maternal spleen, but not in placentas or fetuses, which harbored from 
100 to 10000x less parasites/mg tissue. Tachyzoites were found in the placentas of all 
infected mothers, but only in fetuses of mothers challenged with at least 5 million 
parasites.  
CONCLUSIONS. 1) The spleen (and possibly other maternal organs) strongly filters 
parasites lowering their chance to reach the placenta; the later also protects the fetus 
from infection. 2) Fetal damage may be caused by phenomena non-related to infection. 
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BACKGROUND: Malaria is an infectious disease caused by protozoans of the genus 
Plasmodium and transmitted by the female Anopheles midge. The World Health 
Organization estimates that 219 million cases were reported worldwide, totaling 
660,000 deaths. In Brazil are notifies about 350 thousand annual cases. However, 
approximately 99.8% of the cases registered in the country are concentrated in the 
Amazon region, especially in the state of Pará. Thus, a study was made of the spatial 
distribution of malaria cases in the area of influence of the hydroelectric plant of Belo 
Mount the period 2010 to 2011. 
METHODS: Malaria cases were obtained from the databases of the System de 
Vigilance Epidemiological of Malária (SIVEP-Malária), being laboratory georeferenced 
for later building a geographic database. Following were included satellite images and 
data from census tracts for development of map algebra and creation of Kernel maps, 
which are used to identify the cities with the highest concentration of malaria cases in 
the city. 
RESULTS: Two visual expressions were build for the year 2010 and 2011, where you 
can view the spatial clustering of cases based on the overall sample of 80 reported 
cases. In the first, clusters cases of malaria were observed in the locations: Trav. Caja 
in Altamira, and Paquiçamba Village, Garden City, Belo Monte and San Francisco in 
Vitória do Xingu, in 2010. In the second, clusters cases of malaria can be observed in: 
Trav. Caja, Altamira, and Bom Jardim, Santa Luzia Island, and Belo Monte, in Vitoria 
do Xingu, in the year 2011. 
CONCLUSIONS: The methodology of spatial analysis allowed the observation of 
patterns of distribution of malaria, reflecting the particularities of locations, resulting of 
spatial and temporal relationships in different scenarios of the State of Pará. 
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INTRODUÇÃO: A malária é uma doença infecciosa, causada por protozoários do 
gênero Plasmodium e transmitida pela fêmea do mosquito Anopheles. A Organização 
Mundial de Saúde estima que 219 milhões de casos foram registrados no mundo, 
totalizando 660 mil mortes. O Brasil notifica cerca de 350 mil casos anuais da doença. 
Entretanto, aproximadamente, 99,8% dos casos registrados no país estão 
concentrados na região amazônica, em especial, no Estado do Pará. Desta forma, foi 
feito um estudo da distribuição espacial dos casos de malária na área de influência da 
Usina Hidrelétrica de Belo Monte no período de 2010 a 2011.  
MÉTODOS: Os casos de malária foram obtidos a partir dos bancos de dados do 
Sistema de Vigilância Epidemiológica da Malária (SIVEP-Malária), sendo 
georreferenciados laboratorialmente para posterior construção de um banco de dados 
geográficos. Na sequência foram incluídas imagens de satélites e dados dos setores 
censitários para desenvolvimento da álgebra de mapas e criação dos mapas de 
Kernel, que serviram para identificar as localidades com maior concentração de casos 
de malária nos municípios. 
RESULTADOS: Foram produzidas duas expressões visuais referentes ao ano de 2010 
e 2011, onde é possível visualizar a aglomeração espacial dos casos com base na 
amostra geral dos 80 casos notificados. Na primeira foram observados aglomerados 
de casos de malária nas localidades Trav. Cajá, em Altamira, e Aldeia Paquiçamba, 
Bom Jardim, Belo Monte e São Francisco, em Vitória do Xingu, no ano de 2010. Na 
segunda, podem ser observados aglomerados de casos de malária nas localidades 
Trav. Cajá, em Altamira, e Bom Jardim, Ilha Santa Luzia e Belo Monte, em Vitória do 
Xingu, no ano de 2011.  
CONCLUSÃO: A metodologia de análise espacial permitiu a observação de padrões 
de distribuição de malária, reflexo das peculiaridades das localidades, resultante das 
relações espaciais e temporais em diferentes cenários do Estado do Pará. 
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BACKGROUND: Cysticercosis is a prevalent parasitic disease in Colombia with a 
seroprevalence of 8.5%, which can be as high as 40% in specific geographic regions and 
even up to 52% in patients with neurological symptoms. Cysticercosis remains a 
neglected disease, although it was considered by the ITFDE as theoretically amenable to 
control and eradication. Diagnosis is an important component in the control and 
elimination of this disease. However, it is a complex and expensive process, especially 
for neurocysticercosis, demanding specialized facilities; generally unavailable to rural 
communities. Serology using specific antigens is an essential diagnosis tool for this 
disease. Several immunodiagnostic tests have been reported with varying degree of 
sensitivity and specificity, depending on the type of antigen employed and other biological 
and biochemical characteristics.  
METHODS: MS/MS was performed to a protein of cysticerci fluid from T.crassiceps ORF 
strain, previously purified by chromatographic and electrophoretic techniques. The 
obtained aa sequence was used to perform an alignment with sequences of the 
annotated transcriptome from T.crassiceps strain ORF, using BLAST-(tBlastn). We 
identified a contig of 459 bases, related to several of the peptides of MS/MS. The contig 
nucleotide sequence was used to obtain a synthetic gene which was cloned, verified by 
sequencing and subcloning in to pET28a(+) expression vector. The transformation 
protocol was accomplished in a heterologous bacterial system and optimal expression 
and purification conditions were established for recombinant protein. Purified protein was 
assessed by Western blot with sera from patients with NCC. 
RESULTS: We obtained a recombinant protein from T.crassiceps, which was purified 
efficiently on a large scale with high reproducibility and purity. This recombinant protein 
was recognized by sera from patients with NCC. Specificity analyses are being conducted 
at the time. 
CONCLUSIONS: We describe the production of a recombinant protein from T.crassiceps 
which is promising for the NCC serodiagnosis in Colombia. 
 



Noninferiority, open-label, randomized clinical trial comparing fixed-dose 
artesunate-amodiaquine combination and chloroquine for P. vivax 
uncomplicated infection in the Brazilian Amazon. 
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BACKGROUD: Chloroquine (CQ) efficacy on Plasmodium vivax decreases, and 
alternative therapies such as artemisinin-based combinations recommended by WHO 
must be evaluated. 
 METHODS: This phase III, noninferiority randomized trial, compared the 
antischizontocidal efficacy and safety of a 3 days supervised treatment of the fixed-
dose artesunate-amodiaquine Winthrop® (ASAQ) versus CQ for the treatment of 
uncomplicated P. vivax infection in children above 6 months old and adults. Primary 
endpoint was the efficacy rate at day 28. Patients were followed-up until day 42.  
RESULTS: 380 patients were included in Manaus, Brazil. Baseline characteristics and 
dropout rates were similar between arms. In Per-Protocol analysis, adequate clinical 
and parasitological response (ACPR) at day 28 was achieved in 100% and 92.4% of 
patients in the ASAQ and CQ arm (93.7% versus 89.5% in the Intention-To-Treat 
analysis). Non-inferiority was achieved in both populations and subsequent bilateral 
tests concluded in superiority of ASAQ (p=0.001% and < 0.001% in ITT and PP 
analysis respectively). Clearance of parasite from D1 to D3 was observed in 
significantly more patients (p<0.001) and significantly more patients were afebrile at D1 
(p=0.001) in the ASAQ group. A significant reduction in the number of gametocyte 
carriers was also observed in the ASAQ group versus CQ group during follow-up. A 
significant difference in the proportion of recurrence during the 42 days of follow-up 
was also observed (26.5% versus 3.9% in the CQ versus ASAQ groups, p<0.001). 
79% of recurrences in the CQ arm occurred after D28. The occurrence of emergent 
adverse events (AEs) was similar in both arms (CQ=115; ASAQ=110), with no serious 
AE in the CQ and 5 (related to 3 patients) in the ASAQ arms.  
CONCLUSIONS: ASAQ is a safe and efficacious alternative to treat uncomplicated P. 
vivax infection. 42-days-follow-up enables better assessment of CQ efficacy. 
Microsatellite genotyping corrected results will be presented.!
 

 



Bioguided fractionation of Leucaena leucocephala aqueous extract, on basis of its anthelmintic 
activity against Cooperia spp. 
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BACKGROUND: Leucaena leucocephala is a tropical forage legume suggested as an alternative to 
control gastrointestinal parasitism in small ruminants; nevertheless, little is known about its activity 
against cattle nematodes. Although tannins have been proposed as the main effectors, there could be 
other bioactive phytochemicals in its leaves. This study aimed to elucidate bioactive compounds present 
in L. leucocephala, bias their anthelmintic (AH) effect against Cooperia spp. 
METHODS: Anthelmintic activity of L. leucocephala was traced from an aqueous extract, using the egg 
hatching and larval exsheathment inhibition assays (EHIA and LEIA) with an initial concentration of 9.6 
mg/ml. Phytochemicals were isolated through silica gel columns, and identified throughout a high 
performance liquid chromatography (HPLC) using standards for comparison. Final fraction was 
evaluated through EHIA using decreasing concentrations: 1.1; 0.50, 0.250, 0.125, 0.06 mg/ml. 
Transmission electron microscopy (TEM) allowed the observation of ultrastructural changes engendered 
in eggs. Kruskal-Wallis test was used to evaluate the anthelmintic effect amongst fractions. Egg hatching 
inhibition was obtained using the formula: 100*(1-HT/HC). Lethal concentrations were calculated through 
a PROBIT analysis. 
RESULTS: Bioguided isolation procedures lead to the recognition of an active fraction mainly composed 
of Quercetin (87.58%) which inhibited 90.49±2.8% of Cooperia hatching and fully inhibited larvae 
exsheathment at 1.1 mg/ml (P<0.05). Further purification provided a final mixture of Quercetin and 
Caffeic acid (97.66% and 2.4%, respectively) with which, the exsheathment process was fully inhibited 
(P<0.05); however, the ovicidal activity decreased over 50%. Slight changes in the egg shell tincture 
appetence, and embryo disaggregation were evidenced through TEM. 
CONCLUSIONS: Quercetin was identified as the main constituent of the active fraction; although, 
changes in bioactivity after purification, suggest possible synergistic/antagonistic interactions amongst 
phytochemicals. After in vivo evaluations, consumption of Leucaena could be considered as an 
alternative to reduce larval establishment within the host and reinfection of grazing cattle. 
 
 



The presence of myeloperoxidase in an amebic liver abscess mouse model 
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BACKGROUND: The invasive protozoan Entamoeba histolytica (E. histolytica) is the etiologic agent of 
amebiasis. In resistant individuals a regulated immune response eliminates amebae, thus avoiding 
serious damage to host tissue. To investigate the mechanisms of resistance to amebiasis, the BALB/c 
mouse model is frequently used. Although these mechanisms are still not completely understood, it has 
been shown that neutrophils are the most abundant cells of the inflammatory response and the principal 
killers of amebae. Additionally, neutrophils provide resistance to amoebic lesions in BALB/c mice, and 
one toxic molecule produced by these immune cells is myeloperoxidase (MPO). In a previous work we 
demonstrated that MPO binds to E. histolytica and induces amebic destruction. The aim of the present 
study was to explore the importance of MPO in resisting amoebic liver abscess (ALA) in the BALB/c 
mouse model.  
METHODS: Male BALB/c mice were inoculated with E. histolytica trophozoites and sacrificed at 3, 6 and 
12 h post-inoculation. Liver samples were fixed, paraffin embedding and processed for histological and 
immunohistochemical MPO analysis. 
RESULTS: At 3 h post-inoculation, amoebae were surrounded by neutrophils stained for the MPO 
enzyme. At 6 h, inflammatory foci composed of numerous polymorphonuclear leukocytes presented the 
peroxidase label to MPO. At 12 h, acute and chronic inflammatory cells in the infiltrates were positive to 
MPO. A quantitative analysis showed a significant increase in the number of cells labeled for MPO at 6 
and 12 h versus 3 h post-inoculation.  
CONCLUSIONS: The results demonstrate that MPO is present in inflammatory cells that respond to 
amebic invasion of the liver in the BALB/c mouse model, and that this enzyme probably plays an 
important role in the innate immune response against E. histolytica trophozoites.  
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BACKGROUND:! Parasitic diseases, particularly zoonoses and of these, those 
transmitted by living with dogs, are a major public health problem. Its most common 
form of acquisition is through the anus-hand-mouth cycle from fecal excretion of 
infective forms of the parasite. The objective of this study was to determine the 
relationship between the percentage of children infected and the number of pets 
affected by parasites in of Region Lagunera, Mexico. 
METHODS: A cross-sectional analysis of 53 stool samples from children and pets was 
conducted. The fecal specimen samples were processed by Coproparasitoscopic serial 
analysis. The oocysts were processed by the method modified Ritchie, and Kinyoun 
staining. 
RESULTS: Over 50% of children e mascot showed the presence of Blastocystis spp 
and Cryptosporidium spp in feces, also exhibited the presence of these parasites in 
feces. However, was observed a higher proportion of infected individuals and their 
pets, when the number of pets was more than one.!The risk of developing a similar 
parasitic disease to the mascot is 2 times higher for children with two pets affected 
compared to the risk of children with a pet. 
CONCLUSIONS: The results suggest a direct transmission between pets and children 
affected and support a direct relationship between the number of infected pets and the 
percentage of affected subjects and also support the presence of emerging parasitic 
infections. 
 



Efect of calreticulin of Entamoeba histolytica on immune response in patients with amoebic 
liver abscess. 
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NTRODUCTION. The calreticulin (CRT) is a protein of endoplasmic reticulum highly conserved in 
different species and its main function is to serve as a molecular chaperone. The CRT of 
Entamoeba histolytica (EhCRT), has 50% of structural homology with human CRT. In E. histolytica 
is little known about the participation of the EhCRT at metabolic level, in processes of 
pathogenicity or modulation of the immune response of the host. Previously identified EhCRT as 
a protein highly immunogenic find values between 75-90% antibodies in Sera of patients of 
amoebic liver abscess (ALA). The aim of present work are: Compare the effect of EhCRT on the 
proliferation of lymphocytes from peripheral blood of patients with ALA and identify the type of 
immune response induced through the valuation of the cytokine profile comparatively to the 
corresponding healthy individuals. 

METHODOLOGY. The method used was colorimetric (MTT) to assess the stimulation indice (IE) 
with 20 μg/μl of EhCRT at 24, 48, 72 and 96 hrs in lymphocyte cultures obtained from 5ml of 
peripheral blood of clinically healthy individuals and patients of ALA. The supernatants were 
stored until use in trials; immunoenzymatic assays (ELISA), where used to measure the 
expression of cytokines IL2, IL-4, IL-5, IL-6, IL-10, IL-12, IL-13, IL-17A, IFNγ, TNFα, G-CSF and 
TGFβ1.  

RESULTS. We obtained statistical differences in IE with EhCRT in patients with ALA when 
compared with healthy individuals. On the other hand because that did not observe statistically 
significant differences in time analyzed; for studies of expression of cytokines and interleukins 
only analyzed the supernatants of 48 and 72 hours, where we observed an increase in the 
expression of cytokines IL-6, G-CSF and TGFβ1 in ALA patients without differences between an 
acute infection and a former.  CONCLUSION. That result suggested; the EhCRT is involved in the 
stimulation of a cellular immune response, causing damage through inflammation and 
colonization and the development of ALA. 

 



Spread and establishment of Dengue in the Leticia (Amazonas, Colombia), near 
the Amazon frontier (Colombia-Brasil-Peru): Epidemiological analyses and 
influence of the spatial distribution of dengue vectors Aedes (Stegomyia) 
albopictus (Skuse, 1894) e Aedes (Stegomyia) aegypti (Linnaeus, 1762) 
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BACKGROUND: The Dengue fever virus is transmitted naturally by the mosquito Ae. 
aegypti, and in some regions, also by the mosquito Ae. albopictus. Dengue became the 
most important arbovirosis transmitted by vectors in the world, causing annually nearly 
390 million infections in the world, and it puts at risk a population of around 2,5 to 3 
billion persons. 
METHODS: The distribution of Dengue cases at the urban area of the county of Leticia 
(Amazonas, Colombia) in the space and time and its association with the Ae. 
albopictus and Ae. aegypti populations was investigated. Descriptive analyses, 
thematic maps of both vectors distribution, the notified cases of Dengue, and the 
potential risk of transmission of the Dengue in the county were created. 
RESULTS: In Leticia, Colombia, the first Dengue outbreak occurred in 2011, with 540 
notified cases of Dengue. In 2012, 533 cases were notified. Dengue incidence showed 
no seasonal pattern. Most of the cases occurred in the 15 and 54 years age group, 
where 89.4% of women and 80,7% of men were unemployed or students. The 
“hotspots” of Dengue cases and Ae. aegypti populations were concentrated principally 
in schools, cemetery, river ports, tire stores, among others. We found a significant 
spatial association between Ae. aegypti infestation and the location of Dengue cases in 
2011 (OR=9.37 [IC 95%, 3,80-26,6]; p<0,001), with slightly less evident in 2012 
(OR=3.14 [IC 95%, 1,66-5,93]; p<0,001). Rather, we found significantly higher overlap 
between the populations of immature Ae. albopictus and dengue cases in 2012 
(OR=3,99 [IC 95%, 1,11-21,9]; p<0,05), as compared to 2011 (OR=1,10 [IC 95%, 0,26-
4,50]; p=0.873).  
CONCLUSIONS: These results suggest that the highest dengue transmission levels 
ocurred in the international border and peripheric neighborhoods of the city, where 
exist difficulties on the control and the vigilance, unfavorable socio-economic 
conditions, the vector reinfestations, among other factors.  
 



Socioepidemiological and spatial study of American Cutaneous Leishmaniasis in Augusto 
Corrêa city, state of Pará, Brazil, between 2007 to 2013. 
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BACKGROUND: Leishmaniasis are antropozoonoses, considered by the World Health Organization 
(WHO) as a major public health problem. In the years 2007 to 2010, Brazil had the annual average of 
22,737, with the cutaneous form as the most prevalent. Since the state of Pará, in these same years the 
average was 3,573 cases annually. In microrregion Bragantina in northeastern Pará, during this same 
period, were recorded 281 cases of ATL, and the Augusto Corrêa city responsible for 31.67% of the 
cases. So the authors aim to analyze the spatio-temporal distribution of prevalence of ATL in Augusto 
Corrêa city, state of Pará, and its relationship with socioeconomic variables.  
METHODS: Transversal study, that primary data sources and records georeferencing of environmental 
socioeconomic and epidemiological data were consulted. To the generation of integration models of 
thematic secondary information sources such as databases cartographic data, satellite imagery and of 
Information SINAN and information from the Municipal Health Department used. For making the 
analyzes, were used the geoindexation of thematic information generated from field and laboratory, and 
geoprocessing technologies, statistical and epidemiological database. The analysis results were 
expressed in digital cartographic databases.  
RESULTS: This study had the final sample of 74 patients, that the incidence of cases was higher in the 
age group 11-34 years, the a higher number of cases was in 2008, the incidence was higher in males, it 
was found relationship with the patients job and the disease, cases have occurred predominantly in the 
rural region, and individuals of mixed ethnicity. 
CONCLUSION: According to this study, it was observed that the characteristics of incidence of ATL in 
the area and during the study period, is related with the job, socioeconomic and environmental changes. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Estudo socioepidemiológico e espacial da Leishmaniose Tegumentar Americana no município 
de Augusto Corrêa, no Estado do Pará, Brasil, no período de 2007 a 2013. 
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INTRODUÇÃO: As leishmanioses são consideradas pela Organização Mundial de Saúde (OMS) como 
um grande problema de saúde pública. Nos anos de 2007 a 2010, o Brasil teve como média anual de 
casos 22.737, sendo a forma cutânea como a mais prevalente. Sendo que no estado do Pará, nestes 
mesmos anos a média foi de 3.573 casos anuais. Na Microrregião Bragantina, no nordeste paraense, 
durante este mesmo período, houve registro de 281 casos de LTA, e o município de Augusto Corrêa 
responsável por 31,67% dos casos. Deste modo, objetivam os autores, analisar a distribuição espaço-
temporal da prevalência da LTA no município de Augusto Corrêa, e sua relação com variáveis 
socioeconômicas.  
MÉTODOS: Estudo transversal, foram consultadas fontes de dados primárias e registros de 
georreferenciamento dos dados ambientais, socioeconômicos e epidemiológicos. Para geração dos 
modelos de integração de informação temáticas serão utilizadas as fontes secundárias, como bases de 
dados cartográficos, imagens brutas de satélite e do SINAN, e informações da Secretaria Municipal de 
Saúde. Para confecção das análises, foi utilizada a geoindexação de informações temáticas geradas em 
trabalhos de campo e laboratoriais, além de tecnologias de geoprocessamento, estatística e banco de 
dados epidemiológicos. Os resultados das análises foram expressos em bases cartográficas digitais.  
RESULTADOS: Foi utilizada no trabalho uma amostra final de 74 pacientes, onde a incidência dos 
casos foi maior na faixa etária de 11 a 34 anos, o ano de maior número de casos foi em 2008, a maior 
incidência foi no sexo masculino, observou-se uma relação da doença com o trabalho dos pacientes, os 
casos ocorreram predominantemente na região rural, e em indivíduos de cor parda. 
CONCLUSÃO: De acordo com este estudo, foi possível observar que as características da incidência da 
LTA, na área e no período de estudo, apresentam relação com o trabalho, condições socioeconômicas 
e alterações ambientais. 

 

 



Temperature induces apoptosis in Leishmania mexicana at specific cell cycle stages. 
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BACKGROUND: Temperature is an important factor for induction of morphologic changes in the 
parasite Leishmania. A discrete elevation of temperature favors the transformation of the parasite from 
promastigote to amastigote and visceversa. Furthermore, the rise of temperature also induce apoptosis 
in the parasite. The aim of this study was to know if the apoptosis induced by temperature depends on 
specific stages of the cell cycle.  
METHODS: Leishmania Mexicana parasites, strain MHOM/BZ/61/M379, axenically growth at 32 ⁰C, 
were exposed to 37°Cduring different times and stained with Anti-cyclin antibodies (Cyclin A, B1, D3 and 
E) and apoptosis indicators (Anexina V, ioduro de propidio). 
RESULTS:  Apoptosis of Leishmania increases with the exposition period (1h 36%, 3h 73% and 5h 
94%). The apoptotic parasites were stained withAnti-cyclins D3 and E. 
CONCLUSIONS: specific stage of the cell cycle, G1 is affected by temperature, as indicated by the 
staining of D3 and E cyclins of apoptotic parasites.  
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 



 

Extradomestic T. cruzi transmission in one area of the Department of Antioquia, 

Colombia with continuing landscape variations. 
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BACKGROUND: Anthropogenic land use changes are related to Chagas disease (CD) 

emergence via vector and oral. The identification of a T. cruzi focus near human homes 

is necessary to estimate the risk of human infection, as the T. cruzi circulation in 

peridomestic habitats usually precedes the establishment of CD.  

METHODS: The study was carried out in Puerto Valdivia, Antioquia Department, 

Colombia, where we described several eco-epidemiological aspects involved in T. cruzi 

transmission: (i) active and community-based bug-searches, (ii) parasitological, 

molecular and serological studies of canines, (iii) presence and infection of wild hosts 

(ii) and T. cruzi prevalence in children less than 15 years old.  

RESULTS: We did not find triatomine bugs in domestic or peridomestic habitats. 56 

dogs were tested and 19 (36%) were infected. Moreover, 9 of the seropositive dogs 

were also positive using molecular tests and one isolate was obtained.  31 

synanthropic and/or wild mammals were captured: 22 Didelphis marsupialis, 3 

Proechimys semispinosus and 6 Rattus rattus. Of these 2 D. marsupilis were positive 

in hemocultures and 11 more in molecular tests . Only T. cruzi DTU I was detected in 

the infected mammals. Finally, 82 children less 15 years were evaluated and none 

were positive for T. cruzi. 

CONCLUSIONS: Ours resulted showed high exposure of dogs to the parasite´s 

transmission cycle and active T. cruzi transmission focus near human homes. 

Moreover, the presence of infected D. marusipialis not only is a strong indicator of 

environmental disturbance but also demonstrates the proximity of a sylvatic CD 

disease transmission cycle to the homes. Even though no transmission to humans was 

detected, ours results suggest that this area has an affective transmission cycle near 

anthropogenic areas. Similar situations have been described in areas with CD 

emergence through vector or oral transmission. This finding supports the continued 

vector surveillance program for this area. 



Toxocara spp. Presence in State of Mexico´s domestic cats 
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BACKGROUND: Domestic cats pose risks as carriers and transmitters of parasites, 
Toxocara spp. is the nematode found most often in them, the species reported that 
Toxocara cati infest are primarily, but have also been reported, Toxocara canis, 
Toxocara malaysiensis and Toxascaris leonina all with zoonotic potential . 
METHODS: In this study 229 domestic cat fecal samples were collected in the state of 
México, to which a coproparasitoscopic study was performed, with a flotation 
technique, using sodium hydroxide (NaOH) and sodium nitrate (NaNO3).. 
RESULTS: The presence of  Toxocara spp. eggs was identified in 42 % (96/229) of the 
cats, 23 % of which were males and 19 % females, the presence of Toxocara spp. was 
found as a risk factor (OR=1.57) in male cats in less than 6 months old, while, in female 
cats a statistically significant association  was found (p=0.03) from Toxocara spp. 
presence, and when comparing both genders with age, a statistically significant   
association (p=0.01)  was found between under six months old  cats  and the presence 
of Toxacara eggs in feces; this age  is also considered a risk factor (OR= 1.69) for this 
parasite eggs in feces. 
CONCLUSIONS: The domestic cat should be considered as a carrier and transmitter of 
toxocariasis is necessary to consider and develop comprehensive programs to control 
cat populations and disease transmission to humans. 
 



First record of parasitic ciliates of Crassostrea sp. (Bivalvia, Ostreidae) from 
Tampamachoco, Tuxpan, Veracruz 
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BACKGROUND: Parasitic ciliates belonging to orders Thigmotrichida, Rhynchodida 
and Pleuronematida usually associates to the mantle cavity of some molluscs i.e. 
bivalves of genus Crassostrea, but in Mexico, and with the exception of some records 
for Gulf of Mexico, this type of association has not been recorded. 
METHODS. We collected some individuals of Crassostrea rhizophorae and C. virginica 
from mangrove area at Tampamachoco, Tuxpan, Veracruz in order to obtain the 
ciliates associated to their mantle cavity (coelomatic fluid) by using a sterile syringe. 
We observed the ciliates alive and also some stain techniques (Harris haematoxylin, 
NMF and Chatton & Lwoff technique), were employed for their identification. We also 
recorded all cytological characteristics by DIC microphotographies. 
RESULTS. Ciliates of the orders Thigmotrichida and Rhynchodida were found 
inhabiting the mantle cavity of Crassostrea rhizophorae and C. virginica bivalves, being 
the first record for this Mexican state.  
CONCLUSIONS: Worldwide records for thigmotrichids and rhynchodids ciliates are 
scarse, so this is the first contribution for a Mexican area, and documents the 
importance of these taxa in the parasitic system of some important economic bivalve 
species. 
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BACKGROUND: Cryptosporidium spp. is an important enteropathogen affecting 
humans and animals. There are few studies related to the molecular classification of 
Cryptosporidium in buffaloes, with reports of identification of C. parvum, 
Cryptosporidium “pig” genotype and C. ryanae. The present study aimed to determine 
the occurrence of Cryptosporidium spp., in fecal samples of buffalo calves from the 
Central-South region of São Paulo State, Brazil.  
METHODS: Fecal samples were collected from 222 buffalo calves of the breed Murrah, 
aged between five days and six months, from 10 dairies with semi-extensive 
management. The genomic DNA of oocysts was extracted by using the QIAamp DNA 
Stool Mini Kit® (Qiagen), following the protocol described by the manufacturer. The 
molecular characterization of Cryptosporidium spp. was done by means of nested 
polymerase chain reaction (nPCR) for amplification of partial fragment of the 18S rRNA 
gene, followed by sequencing of the amplified fragments.  
RESULTS: nPCR detected 48.2% (107/222) positivity, of this total number. Analysis of 
63 sequences of gene 18S rRNA allowed the identification of C. ryanae in 60 samples, 
Cryptosporidium sp. genetically similar to the isolate W20486 (GenBank HQ822146) in 
two samples, and C. parvum in one sample. 
CONCLUSIONS: We found that C. ryanae is a common parasite of young buffalos. 
Based on the very infrequent detection of C. parvum, buffaloes are unlike to be 
important hosts in the epidemiology of C. parvum in this region. 
!
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BACKGROUND: The American Cutaneous Leishmaniasis (ACL) caused by 
Leishmania (Viannia) braziliensis is characterized by a range spectrum of clinical 
manifestation oscillating from self-limiting cutaneous lesions to dissemination lesions. 
To date, the role of the parasite in the development of different clinical forms is not 
clear. In this study, we used comparative analysis to identify and quantify the 
secretome of two strains of L. (V) braziliensis and evaluate the secretome effect in the 
infection of promatigotes on peritoneal macrophages. 
METHODS: Secreted proteins were collected of the supernatants from parasite 
cultures in conditioned medium. Proteins were trypsin digested and the peptides were 
derivatized with isotopically distinguishable labeling agents. Labeled peptides from 
each strain were mixed and subjected to nanoLC fractionation in line with a hybrid LTQ 
XL-Orbitrap mass spectrometer. Peptide identification was performed using the 
ProLuCID software and quantification with PatternLab’s SEProQ module. For infection 
assay, macrophages were pre-stimulated or not with secretome for 24h. After pre-
stimulation, macrophages were infected with L. (V) braziliensis promastigotes and the 
number of infected cells and the number of parasites per cell were measured by optical 
microscopy for different times of incubation. 
RESULTS: A total of 3900 peptides were identified from 539 (1%FDR); 25 proteins 
were differentially expressed, 12 up-regulated and 13 down-regulated in the 
disseminated strain compared to the cutaneous strain. Among these proteins we 
highlight the calpain-like cysteine peptidases and fructose-bihosphate-aldolase which 
are considered virulence factors of Leishmania spp. and have been associated with 
infection of the host cell and modulation of the host immune response. In addition, in 
vitro assays of infection in peritoneal macrophages of mice pre-stimulated with L. (V.) 
braziliensis secretion showed that macrophages pre-stimulated have a greater number 
of amastigotes per cell than the non-stimulated, suggesting that pre-stimulated 
macrophages become more susceptible to infection in vitro, allowing a greater 
proliferation of parasites. 
CONCLUSIONS: Our results help in understanding the relationship of the parasite with 
the host cells and /or with different clinical forms of ACL. 
 



Evaluation of hybrid compounds designed in silico against Leishmania mexicana in an in vivo 
model  
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BACKGROUND: New pharmacological alternatives against leishmaniasis search for low toxicity, non-
invasiveness routes of administration, high efficacy and low cost. Hybrid molecules, H2 and its 
acetylated precursor H2A, were designed in silico and synthesized showing high anti-Leishmania 
mexicana activity. Then, we evaluated the anti-Leishmania mexicana activity of H2 and H2A in an in vivo 
model.  
METHODS: Previous to compounds prove, 1x106 promastigotes were inoculated in the left-hind footpat 
of male BALB/c mices and 12 weeks after the infection the treatment was initiated. Randomly groups 
with 5 mices were designed to administrate orally H2 (50 mg/kg/day), H2A (50 mg/kg/day) and vehicle 
during 3 days. The general appearance of the mice was followed and size of the lesion was weakly 
measured with a vernier caliper until complete 25 weeks of infection. Results were analyzed by Chi 
Square Tests and one-way ANOVA and Tukey’s test respectively using the SPSS V19 Software.  
RESULTS: H2 and H2A administration stopped the lesion growth with a schedule of 3 days at a 50 
mg/kg/day dosage (P < 0.05, Anova Test) reducing mice mortality and prolonging mice life (P < 0.05, Chi 
Square Tests). Also adverse effects were not noticed at these doses and schedules.  
CONCLUSIONS: Predictive in silico design of new compounds is an excellent strategy to develop new 
alternative pharmaceutical forms in the treatment of difficult infections. Preliminary results showed that 
H2 and H2A have god effects to limit the growth lesion in a short schedule of administration without 
present notable side effects, which suggest continue with an exhaustive preclinical evaluation.   
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BACKGROUND: Trichomonas vaginalis is a protist parasite responsible for 
trichomoniasis, which expresses a variety of proteins involved in their pathogenic 
mechanisms. Myb2 and Myb3 are transcription factors, whereas TC-1 is a reversible 
endogenous cysteine proteinase inhibitor. This work was focused on expression and 
purification of three different T. vaginalis recombinant proteins, Myb2, Myb3 and TC-1 
efficiently and with high degree of purity. 
METHODS: E. coli expression strain was transformed with different constructions, 
kindly donated by Dr. Johnson and Dr. Tai. Expression of recombinant proteins was 
induced with IPTG and the purification was performed by nickel-affinity 
chromatography.!To prove that the proteins obtained were the recombinant, a western 
blot with the anti-histidine antibody was performed because these proteins have a 
histidine tag. 
RESULTS: In these work, we obtained the three different recombinant proteins with a 
high degree of purity, all of them from the soluble fraction and one from the inclusion 
bodies (Myb2) too.!We also observed that 16 °C was the best temperature of induction 
for these proteins. !
CONCLUSIONS: Our results suggest that despite of the existence of standard 
protocols for protein expression and purification, due to the inherent physical and 
chemical properties of each protein, we must find appropriate conditions to obtain them 
in an efficient way and with a high degree of purity. 
!
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BACKGROUND: Introduced species once established in an ecosystem outside 
its natural range may become invasive and cause serious impacts to the native 
biodiversity, including the introduction of diseases and parasites. The armored 
catfish Pterygoplichthys pardalis and P. disjunctivus (Loricariidae), native from 
South America, have been recorded in wild environments of Mexico causing 
severe impacts. However, parasitological studies in these exotic fish species 
are yet scarce, also whether these exotic fish species have some parasites in 
common with other coexisting fish species. 
METHODS: A total of 129 specimens of P. pardalis, 94 of P. disjunctivus, 36 
Ictalurus meridionalis, 45 Cichlasoma urophthalmus, 48 Oreochromis niloticus 
and 15 Ctenopharyngodon idella were collected from a riverine ecosystem of 
the Natural Protected Area Laguna de Terminos, Campeche, Mexico. 
RESULTS: In P. pardalis 4 parasite species were recorded (2 monogeneans: 
Heteropriapulus heterotylus and Urocleidoides sp., 1 protozoa: Ichthyophthirius 
sp. and 1 trematoda Clinostomum sp.), while in P. disjunctivus only one 
monogenean (H. heterotylus) was recorded. In the other fish species, the 
parasite species recorded were the following: C. idella (1 monogenea: 
Dactylogirus sp.), O. niloticus (1 monogenean: Sciadecleithrum bravohollisae 
and 1 copepod: Ergasilus serastes), C. urophthalmus (1 monogenean: 
Sciadecleithrum mexicanum and 1 copepod: E. serastes), I. meridionalis (1 
monogenan: Dactylogirus sp. and 1 copepod: E. serastes). 
CONCLUSIONS: The species P. pardalis and P. disjunctivus exhibited a low 
diversity of parasite species (only 4 species), being H. heterotylus the only 
species in common. Moreover, the other fish species did not share any parasite 
species with these exotic fish. Only, O. niloticus, C. urophthalmus and C. idella 
had in common the copepod parasite E. serastes. To conclude that the parasite 
species recorded in these exotic fish are specific to these hosts a higher 
number of fish species that coexist with these invasive species need to be 
analyzed. 



Microfilaria sp. in dogs from a town of Guayas province, Ecuador. 
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BACKGROUND: The Microfilaria sp. is the larval stage of parasite Dirofilaria immitis 
that affects different domestic and wild species, mainly canines and exceptionally the 
humans. The adult parasite localizes in the lung artery. The larval state goes through 
the blood stream. To complete its life cycle its needs of hemathophagus mosquitoes. 
It’s a cosmopolitan disease, that it developes in subtropical and tropical climates. 
Against the background that have already been reported cases of Canine Heartworm in 
Ecuador, we decide to make the research in ¨Buijo Historico¨ because is a town located 
on the banks of the Guayas River, which has a favorable climate for the development 
of mosquitoes, the principal vector for Dirofilaria immintis. 
METHODS: Studies were performed on a total of 106 dogs by random, with no 
distinction of sex, breed, age since six month or older, during February to March 2012. 
Whole blood in EDTA and plasma samples was collected from all animals. The whole 
blood was examined for the presence of microfilariae of Dirofilaria immitis by the 
modified Knott technique, and by microcapillary method. 
RESULTS: Was found 15 dogs with microfilaremic, that represent a rate infection of 
13,9%. 
CONCLUSIONS: Microfilaria sp. has a high prevalence in dogs of the aforementioned 
area, no significant differences in age, sex, and breed. 
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BACKGROUND: In Sinaloa, Mexico other aquaculture alternatives are developing thru 
shrimp aquaculture which has decreased considerably in the last years. Actually, the 
“cheapest, healthiest and fast food option” is Tilapia (Oreochromis sp.) due its high 
quality meat and important source of protein. Tilapia is considered for having 
extraordinary aquaculture qualities. The current study describes the massive mortality 
of  farmed tilapia Oreochromis niloticus ( 1.16±0.04 cm) total body length) by the 
monogenean Gyrodactylus cichlidarum is reported from the northwest of the Mexican 
Pacific coast for the first time. A total of ~20,000 tilapias were subject to subsequent 
losses over 3 days period a total of 50% of the initial seed stocked.   
METHODS: Each fish was examined macroscopically, with any monogeneans 
adhering to the external surfaces being counted and carefully removed using mounted 
triangular surgical needles. The skin, gills, nares and the mouth cavity of the fish were 
examined for ectoparasites under an Olympus SZ30 stereomicroscope. Thirty 
monogeneans were rinsed in distilled water and then prepared as whole mounts using 
ammonium picrate glycerine. The tissue enclosing the attachment hooks of a further 30 
distilled water rinsed specimens was removed using the proteolytic digestion method. 
In total, 27 point-to-point morphometric measurements were made on the attachment 
hooks of each specimen. 
RESULTS: the fish showed no signs of bacteria or virus infection. Each fish (n = 30) 
was found to be parasitised by a single monogenean species, Gyrodactylus 
cichlidarum (prevalence= 100%), on the skin and gills and within the nares and the 
mouth ( 40–60) parasites/host). 
CONCLUSION: This study also provides a molecular characterization (under way) of 
the parasite and also reports for the first time the occurrence of massive mortality of 
this monogenean in a tilapia fish farm in Sinaloa, Mexico and also constitutes a new 
host record and extends their known geographical distribution. 
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BACKGROUND: Chagas disease is today an important public health problem around 
the world due to population movements, in this study we evaluated the possibility to 
use  commercialized rapid serological diagnostic tests (RDT) for diagnosis of T. cruzi 
infection, initially in laboratory and then under field condition. 
 
 
METHODS: We obtained the performance (sensitivity, specificity and ease of use) 
results to commercialize RDTs in serum/plasma/ whole blood samples in two phases in 
endemic and non-endemic areas; additional each laboratory processed quality control 
samples (QC) 
 
RESULTS: The RDTs showed sensitivity and specificity values above 90% in 
laboratory conditions and close to 95% in field conditions in Bolivia. The most part of 
RDTs not showed cross reactions and we obtained good concordance between tests 
with QC samples. 
 
 
CONCLUSIONS: Our results suggest that the RDTs could be an excellent alternative 
to improve the diagnosis of chronic Chagas disease. 
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INTRODUCTION: The neuro-otological manifestations associated with neurocysticercosis 
have not been thoroughly described although they are frequently mentionned by the 
patients with parasites located extraparenchymally and although such symptoms 
generally improve with treatment. In this study we describe the characteristics and 
frequencies of neuro-otological manifestations associated with subarachnoid 
neurocysticercosis of the base and the fourth ventricle and evaluate their relationship to 
the location of the parasites as well as the intensity of the inflammation.  
METHODS: A cross-sectional descriptive study including 43 consecutive outpatients with 
the diagnosis of extraparenchymal NCC was conducted. In each patient included a 
neuro-otologic examination, an audiometry, a electronystagmography and a MRI with 
FIESTA sequences were made. 
RESULTS: 15 women (34.9%) and 28 men (65.1%) were included; average of 51 years 
(42-59) age. 41 of them (95.3%) reported neuro-otologic symptoms: hearing loss (53.1%), 
tinnitus (70.7%), dizziness (75.6%) and vertigo (31.7 %). Audiometry studies were 
abnormal in 29.7% while electronystagmography was altered in 19.3 % of patients. 
Parasites were located mostly in cerebellopontine cistern (79.1%). Location in the fourth 
ventricle was associated with the presence of dizziness (P=0.04) while the presence of 
inflammatory changes (arachnoiditis or ependymitis) was associated with the presence of 
tinnitus (P=0.006).  
CONCLUSIONS: This study is the first describing the neuro-otologic alterations 
associated with NCC. The results show that these alterations in patients with 
extraparenchymal NCC are common, some of them being promoted by the inflammatory 
process. These results should lead to consider the neuro-otologic evaluation of these 
patients in order to detect any anomaly and treat them at time. 

!
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BACKGROUND: Infections caused in cattle by protozoa generally starts in the first 
hours due to contact with water, soil, contaminated feed, at birth and by the contact 
with other bovines. Other sources of contamination are humans and fomites. 
Depending the stage of infection the host can remain as asymptomatic carrier or show 
symptoms. 
METHODS: A longitudinal study since 2008 to 2013 was performed taking in 
consideration different regions and seasons in Mexico. 1161 fecal samples were 
analyzed from different cattle states of Mexico and the samples were delimitated by the 
date of sampling and the region. Diagnosis was made by morphological 
characterization: direct smears; oocysts quantitation with modified Sheather’s flotation 
method and counted in a Neubauer chamber; sedimentation; viability of Eimeria spp; 
staining with acid fast. The results were classified in three geographical regions, 
Northern, Central and Southern; and in through the four seasons. 
RESULTS: Overall distribution was Giardia spp., (Northern, Central, Southern Mexico: 
35, 26, 20%; Spring, Summer, Fall, Winter:25, 24, 32, 29%); Cryptosporidium spp. 
(Northern, Central, Southern Mexico:24,22, 24%; Spring, Summer, Fall, Winter:23, 25, 
19, 23%); Eimeria spp., (Northern, Central, Southern Mexico: 22, 39, 32%; Spring, 
Summer, Fall, Winter:42, 31, 36, 35%); Microsporidium spp. (Northern, Central, 
Southern Mexico:19, 12, 18%; Spring, Summer, Fall, Winter:9, 17, 11, 11%). 
CONCLUSIONS: The study of these parasites result important for public health 
concerns due to their capabilities as zoonotic agents affecting generally 
immunosuppressed humans, in whom the evaluation and diagnostics requires different 
techniques for identification and epidemiological trail. Knowing the distribution of these 
parasites may have an impact in the design of control and prevention strategies. 
 
 
 
 
 
 
 
 
 



Bovine babesiosis: Development of an attenuated vaccine 
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BACKGROUND: Bovine babesiosis is one of the most important parasitic diseases in 
tropical regions that affect the cattle industry, the common prevalence rate is above 
75%.  In Mexico there is not any available vaccine to prevent the disease. However 
culture in vitro to grow Babesia bovis and Babesia bigemina is a methodology used to 
attenuate and produce live immunogens. Thus the general aim was to produce vaccine 
against B. bovis and B. bigemina. Different studies have been performed, which have 
included: vaccine doses, storage and handling as fresh or frozen vaccine, cross 
protection between species. RESULTS: The results have showed that 1x107-1x108 
infected erythrocytes are the effective doses to protect at least 80% of susceptible 
animals confronted naturally in high endemic areas, where the control animals were 
severely affected and dead. Also it was proven that both species are required to protect 
against the acute phase of the disease. Additionally, to reduce or avoid the presence of 
virus or bacteria as adventitious agents gamma irradiated-substrate (bovine serum and 
erythrocytes) was utilized up to 70 Gy and 25 KGy. On the other hand, we incorporated 
a bioreactor to increase the percentage of parasitized erythrocytes to prepare the 
vaccine.  
CONCLUSIONS: Thus the vaccine production scale was improved and the protection 
efficacy was also demonstrated in the field searching 80-100% to protect naïve bovine 
exposed to the parasites. The in vitro spreading of B. bovis and B. bigemina was 
achieved to produce biological material as an attenuated live vaccine to protect against 
bovine babesiosis. 
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BACKGROUND: Visceral leishmaniasis (VL) is a parasitic disease caused mainly by 
two Leishmania species, L. donovani and L. infantum, affecting mostly infants and 
immunocompromised adults. VL can result in different forms of the disease, from 
asymptomatic infection to severe clinical forms that can lead to death if not treated. 
Protein-energy malnutrition, PEM, is a primary risk factor for the development of clinical 
VL. However, data on the immunological basis of the association between PEM and VL 
are scarce.  
METHODS: To analyze the effects of PEM on Leishmania infantum infection, we used 
BALB/c mice subjected to control protein (CP, 14%) or low protein (LP, 4%) isocaloric 
diets followed by infection with L. infantum mice. The effects of PEM on L. infantum 
infection were evaluated for 20 cytokines and chemokines in the interstitial fluid of the 
spleen and thymus using Luminex technology.  
RESULTS: PEM was associated with a reduction in the production of pro-inflammatory 
factors such as IL-1a, IL-2, IL-12, CXCL9 and CXCL10 in the spleen of mice infected 
with L. infantum and an increase in parasite load, suggesting that a state of protein 
restriction favors the establishment of the parasite in that organ, probably by the 
downregulation of pro-inflammatory factors. On the other hand, in the thymus the 
production of IL-12, CXCL9 and CXCL10 induced by infection in CP animals was 
affected in the protein restricted and infected animals (LPi). These results suggest that 
under conditions of infection and protein-restricted diet intrathymic migration and 
migration from the periphery to the thymus can be impaired, which, in turn, could likely 
affect the thymopoiesis and organ protection against external pathogens.  
CONCLUSIONS: PEM results in a deregulation of pro- and anti-inflammatory factors 
important in controlling infection by L. infantum, which can lead to deleterious 
regulation of the population of thymocytes and a splenic altered immune response. 
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BACKGROUND: Entamoeba histolytica is a protozoan responsible of human 
amoebiasis. The classical treatment is metronidazol, however, side effects and 
resistance has been described. Therefore, search new anti-amoebic agents are 
required. Flavonoids                  (-) - epicatechin and kaempherol have demonstrated in 
vitro anti-amoebic activity. Previous analysis proteomic of treated and untreated 
trophozoites with these flavonoids demonstrated important modification in the 
expression of actin and myosin -2- heavy chain cytoskeleton proteins, which could 
affect cytoskeleton related functions. Therefore, we investigated the effect of flavonoids 
in E. histolytica adhesion and cell migration which are important for parasite survival 
and virulence. 
METHODS: Trophozoites were incubated with (-) - epicatechin (2.4 µg/ml) or 
kaempherol (7.93 µg/ml) for 48 h at 37 °C. After incubation period, changes in 
trophozoites adhesion and migration were performed using Caco-2 cell cultures and 
transwell chambers, respectively. Statistical analysis was performed using One Way 
ANOVA test and the Dunnett´s and Bonferroni test through the computer program 
Graphpad Prism 5.01.  
RESULTS: The adhesion assay showed that only 46.94 % + 6.27 % and 66.86% + 
9.42 % of trophozoites treated with (-)-epicatechin and kaempherol respectively, were 
able to adhere to monolayer Caco-2 cells. Migration assay showed that 5068 ± 1291 
(10.13%) cells grown in medium have migrated through the membrane. Notably, this 
number increased to 9578 ± 2567 (19.16%) and 8946 + 2232 (17.89%) trophozoites 
when cells were incubated with (-)-epicatechin and kaempherol respectively.  
CONCLUSIONS: Our results indicated that under our experimental conditions                           
(-) epicatechin and kaempherol affect E. histolytica adhesion and migration.  
Consequently, these data suggested that (-)-epicatechin and kaempherol could affect 
pathogenic mechanisms of this human pathogen.   
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BACKGROUND: Ivermectin is the most common used macrocyclic lactone for the 
control of gastro-intestinal nematodes and ectoparasites in tropical and subtropical 
cattle farms. However its use in livestock has a potential impact on insects that feed or 
breed on dung pats. In Mexico, very few studies have been conducted to assess the 
toxic effects of ivermectin on dung breeding insects. Therefore, we propose 
Onthophagus landolti as study model to evaluate toxic effects of Ivermectin on dung 
beetles. 
METHODS: Bioassay was performed with beetles reared in laboratory.  Dung from 
non-treated cows was spiked to obtain five concentrations (0.001, 0.01, 0.1, 1.0 and 10 
mg/kg wet weight) of Ivermectin; dung with acetone (solvent) was used as control. Ten 
terraria per concentration were established, each with a couple of beetles. After ten 
days, soil was sieved and surviving adults and brood-mass production was recorded. 
These variables were analyzed using ANOVA.  
RESULTS: Survival of beetles was affected only at 1.0 (70%) and 10 (25%) mg/Kg, the 
latest significantly lower than the control (p< 0.001). Brood-mass were produced only in 
controls (9.2 ± 4.2), 0.001 (8.1 ± 4.7) and 0.01 (8.1 ± 4) mg/Kg (p> 0.05) with no 
differences.  
CONCLUSIONS:  The main toxic effects of Ivermectin on adult Onthophagus landolti 
are related with reproduction failure rather than mortality. Concern may arise as 
concentration of 1 mg/Kg of ivermectin are excreted in feces of treated cattle.    
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BACKGROUND: Molecular phylogenetic approach has substantially advanced our 
understanding of the evolution of parasitic flatworms, including cestodes, where 
numerous traditional orders have been redescribed recently. Here, we present a 
systematic treatment of the cestode order Bothriocephalidea, parasites of teleost fish 
and the closest relatives of the derived acetabulate cestodes, and comment on the 
most profound morphological traits of their major evolutionary lineages. 
METHODS: We obtained and phylogenetically analysed a suite of four established 
molecular markers (nuclear ribosomal RNA genes ssrDNA and lsrDNA, and 
mitochondrial genes cox1 and rrnL) over 70 bothriocephalidean species, and on their 
basis, re-assessed the taxonomic composition of the order at the generic and familial 
level. Wherever possible, we identified essential morphological traits that correspond to 
the new Bothriocephalidea system. 
RESULTS: On the basis of concatenated molecular phylogenetic analysis, we 
identified eight major groups that currently compose the order Bothriocephalidea, none 
matching exactly with any of the traditionally recognized 4 families. Majority of the 
newly identified groups form well-resolved monophyletic clades defined by the parasite 
ecology rather than morphological characteristics. However, while genera of the 
traditionally recognized family Echinophallidae failed to form a distinct lineage or group 
with any other lineage of the Bothriocephalidea, we keep its original systematic status 
with the notion that it likely represents a paraphyletic lineage. 
CONCLUSIONS: This work represents the most extensive molecular phylogenetic 
treatment of the cestodes of the order Bothriocephalidea since the formal description of 
the order in 2008. Given the amount of specimens sampled, the current limitations to 
sample additional taxa and decreasing amounts of resources devoted to taxonomical 
studies, this will likely represent the last order-wide treatment of the Bothriocephalidea 
for years to come. 
 



Nyctiphanes simplex and Nematoscelis difficilis as hosts for 
acanthocephalans, trematodes and gregarines, new parasite records for the 
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BACKGROUND: Nyctiphanes simplex and Nematoscelis difficilis are the most 
abundant euphausiids in the Gulf of California and the previously known parasite 
fauna includes 6 types of ectoparasites and 7 types of endoparasites, although in 
most cases their taxonomic identification is still imprecise. We report the 
discovery of four new records of parasites found in these two species. 
METHODS: Euphausiids were collected during four cruises aboard the R/V El 
Puma from systematically and non-quantitative zooplankton nets (January and 
July 2007, August 2012 and June 2013). 
RESULTS: Nyctiphanes simplex was the only krill species infected by three out of 
four types of parasites: 1) cystacanths of Bolbosoma spp. infecting females, one 
of them ovigerous with viable embryos (July 2007, intensity 1 and prevalence 
0.06-1.45 %), 2) Paronatrema mantae (July 2007); intensity = 1 with prevalence 
0.16. 3) Syncoelium spp. (prevalence 0.03 %) discovered in Nematoscelils 
dificilis (January 2007) and 4) likely three species of gregarinida (Phylum 
Apicomplexa Levine, 1970, Order Eugrerarinoida) infecting both euphausiid 
species but not yet identified. These are the first records of trematodes and 
gregarinid infections for N. simplex and N. difficilis and in general from 
euphausiids of the Gulf of California. 
CONCLUSIONS: From a worldwide review of parasites infecting euphausiids 
highlights that Apicomplexa infecting euphausiids are known only for the 
Antarctic, North Atlantic and Mediterranean Sea. Therefore the euphausiids 
infected with these parasites in the Gulf of California is the first record in Pacific 
Ocean and subtropical latitudes. It is likely that these parasites are still unknown 
to science and its impact on the host is still poorly understood. Our findings 
suggest that gregarinid, cystacanth and metacercariae affect vital rates and 
generally the health condition of the infected euphausiids due its great size in 
comparison with the host. 



Changes in food borne parasite by the climate change 
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The global warming is to be an important worldwide problem that is able to change 
ecology. The increase in temperature and CO2 level in the global warming can be 
analyzed and forecasted by using a related big data. In a recent, RCP model was 
suggested as a modeling for the future forecasting in global change of temperature, 
carbon emission, gas, humidity, and so on by RCP database. The serious problem in 
global warming is the increase of food hazard such as parasite, virus, and bacteria by 
the increase of temperature and humidity. In particular, food borne parasites are 
closely related with environmental factors such as changes of intermediate hosts and 
ecology of ingredients. In the present study, we analyzed the climate risk factors 
related with global warming, and we predicted the changes related with climate factors 
in food borne parasites infection. We examined several kinds of nematodes for 
modeling of food borne parasite; Ascaris lumbricoides (soil-transmitted parasites), 
Trichuris trichiura (soil-transmitted parasites), Anisakis simplex (fish borne parasite). 
For this purpose, we used extensive database from published articles, reports from 
government, and monitoring data. The data was statistically analyzed for establishing 
infection model. In the present study, the completed model as Korean-RCP model 
(established by Korea Meterological Administration at 2012) was consulted, and the 
result was visualized with GIS system. Now, we report the result with very careful 
opinion although the result has to be continuously revised in near future. 
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BACKGROUND: The infections caused by the intestinal parasites are one of the major 
public health problems in developing countries.  This study aimed to identify the 
symptoms caused by intestinal parasites and the knowledge level about transmission 
and prevention and to determine the prevalence of intestinal parasites among the 
students studying at the second part of the elementary schools and at the high schools 
in the town center of Beylikova. 
METHODS: This is a cross-sectional study conducted on the students studying at 
Mehmet Avdan Primary School, Beylikova Multi-Program High School and Muberra 
Mehmet Gulec Anatolian Teacher High School between the dates January 22 and 
February 14, 2013. The total number of students studying at these three schools was 
349, of whom 333 (95.4%) comprised the study group.  The questionnaire form 
prepared in the light of the literature on the purpose of the study consisted of 36 
questions about sociodemographic characteristics of the students as well as about 
transmission ways, symptoms, prevention and treatment of intestinal parasites. The 
students were initially informed about the subject and purpose of the study in their 
classrooms, followed by the filling out the questionnaire form and giving a capped 
container for fecal samples. For the assessment of 36 questions in the questionnaire 
form, a score of 1 was given to each correct answer. The scores for the questions of 
knowledge range from 0 to 36. The scores of the students were divided into two groups 
by using K- Means Clustering Analysis and Roc analysis was performed with 
referencing these group properties. The students with a score of 9.5 or over in the Roc 
analysis were considered as having a sufficiently high knowledge level about intestinal 
parasites. Fecal samples of the students were immediately brought to the Parasitology 
Laboratory at Eskisehir Osmangazi University. The samples were analyzed 
immediately at the same day with examination of native-lughole stained under light 
microscopy with 10X and then with 40X magnification. Data were analyzed by using 
SPSS IBM (version 20.0) Statistical Package Program. Chi-square test was used for 
analysis. Statistical significance set at p < 0.05. 
RESULTS: The study group consisted of 158 male (47.4%) and 175 (52.6%) female 
students. The mean age was 14.48±2.11 years (range, 10-19 years). Of the students, 
160 (48.1%) had a sufficiently high level of knowledge about intestinal parasites. The 
knowledge level was found to be higher among the students in 17-19 years of age 
group, with a high family income level and with a preexisting intestinal parasitic disease 
(for each, p<0.05). The knowledge level had no correlation with the gender, maternal 
and paternal education level, family type, household type and the number of rooms in 
the house, and the habits of bathing and using a personal towel (for each, p>0.05). Of 
the fecal samples, 94% were available to be examined with founding a parasite in 20 
(21.3%) of them. There was no difference between the presence of intestinal parasite 
and the knowledge level (p>0.05). 
CONCLUSIONS: In this study, approximately half of the students do not have enough 
information about parasitic diseases has been found. In related to parasitic diseases 
education should be given and to ensure of education was concluded. 
 
 
 



 
 



Cytotoxic activities of CD8+ T cells collaborate with macrophages to protect 
against blood-stage murine malaria 
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BACKGROUND: The protective immunity offered by CD8+ T cells against blood-stage 
malaria remains controversial because MHC class I molecules are not displayed on 
parasite-infected erythrocytes. We have demonstrated the protective roles of CD8+ T 
cells using prime–boost live vaccination (Imai et al., Eur J Immunol, 2010, 4:1053�61). 
The major protective mechanism of the CD8+ T cells is the IFN-γ-dependent activation 
of phagocytes. We also reported that PyNL parasites parasitize erythroblasts that 
express MHC class I molecules on their surfaces and that CD8+ T cells produce IFN-γ 
in response to parasitized erythroblasts, in an antigen-specific manner (Imai et al., Sci 
Rep, 2013, 3:1572). These results suggest that parasitized erythroblasts are the 
targets of CD8+ T cells. In the present study, we investigated the cytotoxicity-
dependent effector mechanism of CD8+ T cells against blood-stage malaria in detail. 
METHODS and RESULTS: Splenic CD8+ T cells activated during PyNL infection 
express FasL and interact with Fas-expressing parasitized erythroblasts. As a result, 
phosphatidylserine is externalized to the outer leaflet of the cell membrane, leading to 
the enhanced engulfment of parasitized cells by phagocytes. T-cell immunoglobulin- 
and mucin-domain-containing molecule (Tim-4) contributes to the phagocytosis of 
malaria parasites infected cells as phosphatidylserine receptor. 
CONCLUSIONS: The cytotoxicity exerted by CD8+ T cells participates in the protection 
against blood-stage malaria by making parasitized cells susceptible to phagocytosis. 
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BACKGROUND: Giardiasis is a gastrointestinal disease of worldwide distribution 
caused by the parasitic protozoan Giardia duodenalis and is a common consequence 
of waterborne disease in which drug resistance is a reportedly growing issue. 
Treatment of water and crude vegetables with sodium hypochlorite (NaOCl) is a 
common preventive practice, unfortunately an underestimation of the concentration will 
be harmless for trophozoites and cysts while an overestimation of its quantity may be 
toxic for humans and other animals. The electrolyzed oxidizing water (EOW, 
Esteripharma México, S.A. de C.V.) a wide-spectrum microbicide with neutral pH that 
contains a  mixture of oxidant species, could be a feasible alternative in preventing 
parasitic diseases since it has been proven to be  effective as antiseptic against 
bacteria, viruses, fungus, spores and yeasts, but harmless to environment and animals. 
To analyze the possible use of EOW to treat sources of Giardia transmission, cysts and 
trophozoites were treated with different concentrations of EOW. Also EOW safety was 
tested on MDCK cell monolayers. NaOCl was used as control compound. 
METHODS: G. duodenalis trophozoites (susceptible and resistant clones to 250 µM of 
albendazole) and in vitro obtained cyst from these cultures were treated with different 
concentrations of EOW or NaOCl (0.106, 0.055, 0.028, 0.014, 0.007) and cell viability 
was determined by the FDA-PI technique and flow cytometry. The effect of EOW and 
NaOCl over the MDCK monolayers was determined by trypan blue exclusion and 
annexin V-PI staining. 
RESULTS: EOW treatment diminished the viability of trophozoites and killed the cysts. 
However only the highest concentration used of each antiseptic damaged MDCK cells 
(0.106 mM) inducing cell necrosis with NaOCl and cell apoptosis with EOW. 
CONCLUSIONS: EOW could be a feasible preventing treatment for sources 
contaminated with Giardia and is likely safer than NaOCl. 
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BACKGROUND: Neoricketsia risticii, bacterium of Anaplasmataceae family, is 
etiological agent of Equine Monocytic Ehrlichiosis (EME). EME generally affects 
equines and the main clinical signs are fever, anorexia and diarrhea. This study aimed 
to determine the N. risticii prevalence and its associated factors with seropositivity in 
equine from properties of the Serrana micro-region, state of Rio de Janeiro, southeast 
Brazil. 
METHODS: Equine blood samples were collected from 354 animals in 49 properties 
located in the Teresopolis and Petropolis municipalities. The samples were obtained by 
jugular venipuncture, placed in tubes without anticoagulant and stored under low 
temperature. Serum samples were obtained by centrifugation, and stored  at -20°C 
until serological analysis. Immunofluorescence Antibody Test (IFAT-Fuller 
Laboratories®, CA, USA) was used to detect antibodies against N. risticii. Animals were 
considered positive to N. risticii when reactive at 1:50 dilution. In addition, an 
epidemiological questionnaire was applied to identify factors associated with 
seropositivity to N. risticii. The frequency data were compared in the different 
categories observing the Chi square (χ2)! and Fisher’s exact tests at 5% level of 
significance. 
RESULTS: From the 354 samples, N. risticii seroprevalence was 5.9% (n=21). There 
was no statistical association with seropositivity and the equine-related factors, such as 
gender, age and race. Among the other factors analyzed in respect to properties and 
equine management, only the equine origin region showed association with 
seropositivity (p<0.05). Equines from other Brazilian states and other countries 
presented the highest frequency of seropositivity (11%) when compared to those born 
in the Serrana micro-region (2.6%). 
CONCLUSIONS: The presence of horses serologically reactive to N. risticii in Serrana 
micro-region of Rio de Janeiro state indicate the circulating of the agent in another 
geographical area of Brazil. 
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BACKGROUND: Anaplasma platys is an obligate intracellular bacterium that affect 
dogs and it was recently described in human. This study describes the epidemiological 
aspects of A. platys infection in dogs of Itaguai, state of Rio de Janeiro, southeast 
Brazil. 
METHODS: One hundred and forty (140) blood samples were collected from dogs, 
which were subjected to DNA extraction using a commercial kit. A questionnaire was 
administered to the dogs' owners, containing information about environmental factors: 
urban or rural area, the presence of shelter, clean condition of the environment, habits 
of the animal (loose or stuck), if they live within the residence, historical of infestation 
by ticks and veterinary care; and dog-related variables: gender, age, race, size and 
behavior. The samples were subjected to the specific amplification of a fragment 
(84pb) from gltA gene by TaqMan qPCR system. The reactions were carried out in final 
volume of 20µL, containing: 1X of TaqMan® Universal PCR Master Mix, 600nM of 
each primer (gltA84F-5’-GACCTACGATCCGGGATTCA-3`) and gltA84R-(5`-
TGGCGCAGTATA CCCTTTTCTC-3’), 250nM of probe (PLATYSp-5’-FAM-
TCTACCGCGGCATGC AGCTCTGA-TAMRA- 3’) and 3µL of DNA, in qPCR 
StepOnePlus® by the conditions of 60ºC/30s (pre-PCR), 95ºC/10min (denaturation) 
and 45 cycles of 95°C/15s followed of 60°C/1min and one final pass of 60ºC/30s (post-
PCR). The obtained data were submitted to Chi-square (X2) or Fisher’s exact tests at 
5% level of significance. 
RESULTS: From the 140 samples, 15.71% (n=22) were positive. In epidemiological 
analysis, only environment factors were associated (p<0.05): live inside the residence 
(42.9%, n=6/14), stuck (26.5%, n=9/34) and poor clean conditions (22.9%, n=16/70). 
About the dog-related factors none presented association with positivity to A. platys. 
CONCLUSIONS: The epidemiological analysis by qPCR showed animals that live 
restricted to environment with possible ticks infestations and without the necessary 
hygiene had the biggest probability of infecting by A. platys. 
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BACKGROUND: During interaction of Giardia duodenalis trophozoites with epithelial 
cells, the parasite released non-metabolic and metabolic proteins. Among the latter 
OCT, ADI and enolase can be detected. In this work Giardia enolase was 
characterized and its effect on epithelial cells was analyzed.  
METHODS: G. duodenalis enolase was cloned, expressed and purified (rGd-eno). 
Antibodies to this protein were obtained and used to determine its localization in 
trophozoites by immunofluorescence assays and its role on attachment of parasite to 
epithelial cells. Plasmin activity in the presence of rGd-eno was evaluated using the 
chromogenic substrate S-2551. The effect of rGd-eno added to IEC-6 and MDCK 
monolayers was recorded by differential interference contrast and scanning electron 
microscopy. Further analysis included determination of caspase 3 activity and annexin 
exposure on epithelial cells when rGd-eno was added.  
RESULTS: Enolase was localized abundantly in small cytoplasmic vesicles, in the 
ventral disc and on the surface of trophozoites. Treatment of trophozoites with anti-
rGd-eno antibody diminished its attachment to epithelial cells. In vitro studies indicated 
that rGd-eno is a receptor for human plasminogen since when binding large amounts of 
active plasmin were produced. Damage in monolayers was characterized by 
detachment of cells from each other and from their substrate, cell blebbing and 
shrinkage. At early times a vesicular cytoplasmic pattern was observed in these cells 
suggesting that autophagy takes place. Further analysis demonstrated that damage is 
caspase 3 independent and no exposure of annexin V was observed. 
CONCLUSIONS: The results obtained suggest that G. duodenalis enolase is a 
plasminogen receptor and when released causes damage in epithelial cells. Autophagy 
seems to be induced in these cells suggesting that enolase may play a role in the 
pathogenesis of giardiasis. !
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BACKGROUND: The efficacy of ACT for treating malaria patients infected with 
Plasmodium falciparum may be threatened by parasites with reduced 
responsiveness to artemisinins. Among 298 ACT-treated children from Mbita, 
Kenya, sub-microscopic persistence of P. falciparum on day 3 post-treatment 
was associated with subsequent microscopically detected parasitaemia at days 
28 or 42.   
METHODS: Parasite density post-treatment was measured by duplex probe 
qPCR at days 1, 2 and 3. DNA sequences of resistance-associated parasite loci 
pfcrt, pfmdr1, pfubp1 and pfap2mu were determined in the Mbita cohort before 
treatment, on days 2 and 3 after initiation of treatment and on the day of 
treatment failure.  
RESULTS: Among 298 ACT-treated children from Mbita, Kenya, sub-
microscopic persistence of P. falciparum on day 3 post-treatment was 
associated with subsequent microscopically detected parasitaemia at days 28 
or 42. Parasites surviving ACT on day 2 or day 3 post-treatment were 
significantly more likely than the baseline population to carry the wildtype 
haplotypes of pfcrt (CVMNK at codons 72-76; P < 0.001) and pfmdr1 (NFD at 
codons 86, 184, 1246; P < 0.001). In contrast, variant alleles of the novel 
candidate resistance genes pfap2mu (S160N/T; P = 0.006) and pfubp-1 
(E1528D; P < 0.001) were significantly more prevalent post-treatment. No 
genetic similarities were found to artemisinin-tolerant parasites recently 
described in Cambodia.  
CONCLUSIONS: Among treated children in western Kenya, certain multi-locus P. 
falciparum genotypes are more likely to survive ACT at sub-microscopic level, and 
contribute to onward transmission and subsequent patent recrudescence. These 
surviving parasites may have an important public health impact that has been 
overlooked.  
 


