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S11.1 Introduction to nanomaterials safety: predicting the chronic effects by in vivo 
studies 
 

Jun Kanno 

 

Division of Cellular and Molecular Toxicology, Biological Safety Research Center,  

National Institute of Health Sciences, Tokyo, Japan 

 

Some multi-wall carbon nanotubes (MWCNT) are similar to asbestos in length distribution 

and we showed their potential to induce mesothelioma by intraperitoneal injection model using 

p53 heterozygous mice based on the knowledge of “fiber carcinogenesis” established by 

asbestos and the alternative fibers in the 1970s and 80s. Histologically, non-granulomatous 

persistent chronic inflammatory microlesions accompanying single fibers in macrophages were 

considered to be important for the development of mesothelioma, whereas granulomas formed 

against aggregates/agglomerates were considered not directly involved in the process.  

In general, acute toxicity of a biopersistent nanomaterial (NM) is transient and mild, and 

therefore not considered as a predictor of its chronic toxicity. And when there is no pre-existing 

knowledge on its toxicity, whole body inhalation toxicity study is a default approach, along with 

oral and dermal toxicity studies. The most challenging part of the inhalation study is to 

generate well-dispersed aerosol. Here we report some data using the “Taquann” dispersion 

method and direct injection system using a MWCNT (Mitsui MWNT-7) as a case study sample.  

In addition, using our original and literature data, the nature of the long-term nanomaterial 

toxicity will be discussed in terms of its shape and size of primary particles, characteristics of 

secondary particles including the status of agglomeration/aggregation and dispersion, 

crystalline and amorphous, biopersistency and solublility, and the nature of induced 

microlesions. (Studies supported by Grants from MHLW, Japan.) 
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PP1.17 PM10 induce epithelial mesenchymal transition in epithelial cells through TGF-β1 

 
García-García CA1,2, García-Cuellar CM1, Vaca-Paniagua F1,3, Chirino YI3, Santibañes-

Andrade M1, Sánchez-Pérez Y1 

 
1Instituto Nacional de Cancerología, 2Posgrado en Ciencias Biológicas, UNAM, 3Facultad de 

Estudios Superiores “Iztacala”, UNAM. Ciudad de México, México  

 

Introduction: PM10 (atmospheric particles with aerodynamic diameter ≤ 10 micrometers) is a 

complex mixture of organic and inorganic materials and biological components, recently 

catalogued as a human carcinogen (Group 1) by WHO. Previous studies in our group reported 

that PM10 exposure induced changes in actin cytoskeleton by the ROCK pathway, as well as 

activation of MMP-2 and MMP-9, proteins associated with cell migration and invasion 

processes in cancer, which are events associated to epithelial mesenchymal transition (EMT). 

EMT arises as a result of alterations in epithelial cells, causing loss of cell adhesion and 

polarity. They include decrease in E-cadherin levels and increase in N-cadherin, vimentin and 

smooth muscle actin (α-SMA) levels, usually as a response to TGF- β1 induction. TGF-β1 is 

associated with cellular migration and invasion in different tumors through EMT. However, 

PM10 exposure does not induce TGF- β1 in epithelial cells but induces some markers of EMT. 

Our objective was to determine the effect of PM10 on TGF-β1 activity in fibroblasts, as well as 

it’s paracrine effect in EMT markers levels like loss of E-cadherin, and increment of N-

cadherin, vimentin and smooth muscle actin (α-SMA) in epithelial cells, using co-cultures 

exposed to PM10.  
Materials and Methods: Fibroblasts (LL47) and lung epithelial cells (A549) were co-cultivated 

in trans-wells. Only the fibroblasts were exposed to PM10 (10µg/cm2) for 24h and 48h. 

Activation of TGF-β1 was measured by ELISA, markers of EMT by western blot, MMP-2 and 

MMP-9 activity levels by gelatin zymography.  

Results: PM10 induced the secretion TGF-β1 active form at 48h in PM10 exposed fibroblasts. 

E-cadherin levels decreased in epithelial cells, when fibroblasts in co-cultures were exposed to 

PM10 for 24h and 48h. N-cadherin levels increased in epithelial cells at 48h. Vimentin and α-



	 5	

SMA levels increased at 24h and 48h respectively in epithelial cells co-cultivated with fibroblast 

exposed to PM10. In addition, higher levels of MMP-2 and MMP-9 were seen.  

Conclusions: PM10 induces TGF-β1 secretion in fibroblasts, causing an effect in epithelial 

cells such as the expression of EMT markers. This process is associated with cellular 

migration and invasion in cancer. Thus, we considered that PM10 could participate in 

invasiveness through EMT process. 

This project received support of CONACYT through a master scholarship (CVU: 705524). 
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PP2.16 The cytotoxicity of Y2O3 and CeO2 on macrophages 
 
Guangbo Qu 

 

State Key Laboratory of Environmental Chemistry and Ecotoxicology, Research Center for 

Eco-Environmental Sciences, Chinese Academy of Sciences, Beijing 100085, China 

 
Introduction: Because of their unique physical-chemical properties, rear earth element oxide 

(REOs) are considered as a group of useful materials for various applications. However, the 

potential adverse effect during the process of application, especially medical usage also raises 

a lot of concern. Although the rear earth elements are reported as relatively low toxic elements, 

REOs has also showed pro-inflammatory activity. Investigations suggested that REOs can 

lead to fibrosis and renal disorder in patients. At present, some mechanism underlying the 

inflammatory response of macrophages has been elucidated. However, the effect of REOs on 

cell survival, cell activity and the mechanism is till scare now  
Objective: Since liver is one of the most important organs where nanomaterials distributed, 

the toxicity of REOs on cells localized in liver warrant detailed investigation. With Y2O3 and 

CeO2 as representative REOs, we investigated the cytotoxicity of REOs on two major liver cell 

type. Here we use macrophage cell line J774A.1 and hepatocytes cell line Hep1-6 to evaluate 

the cytotoxicity of REOs.  

Materials and Methods: Y2O3 and CeO2 were exposed to J774A.1 and Hep1-6 cells for 24 h, 

followed by staining with PI and flow cytometry analysis to examine the cell death. Magic Red 

was used to stained cells 6 h post treatment, which was then observed with confocal 

microscopy. After treatment by Y2O3 and CeO2, the activity of caspase 3/7 activity was 

measured and used to confirm the apoptosis triggered by REOs. 

Results: Y2O3 can resulted in 31.9% of cell death of J774A.1 while CeO2 did not cause 

significant cell death. In comparison, Hep1-6 cells cannot been stained by PI after 24 h 

treatment with nanomaterials (data not shwon). Magic Red is a fluorescence marker to monitor 

the location of lysosomal enzyme, which can be used as the indicator of the integrity of 

lysosomal membrane. Correspondently, Y2O3.can triggered a significant increase in caspase 

activity (approximately 4 fold compared to control cells), while CeO2 did not affect the activity. 
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the caspase activity in exposed cells is consistent with that of control. Cells treated by Y2O3 

showed a widely distribution of fluorescence marker in cytosolic compartment, indicating the 

disruptive effect on lysosomal membrane. In comparison, red fluorescence in cells treated by 

CeO2 displayed a punctate like distribution of red color, suggesting that CeO2 has no effect on 

the stability of lysosomal membrane. 
Conclusions: We found Macrophages and hepatocytes showed different sensitivity to REOs 

treatment. REOs displayed no effect on the surival of hepotcyts. Regarding macrophages, 

CeO2 displayed no any effect on the survival of macrophages. In comparison, Y2O3 can 

damage the cell membrane and killed macrophages with in a cell uptake dependent manner. 

The induced instability of lysosomal membrane plays a role in the cytotoxicity induced by Y2O3. 

Financial support: This work was supported by grants from the National Natural Science 

Foundation of China (grant numbers: 21577165). 
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PP2.17 Effect of QUIN and 3-NP in the modulation of oxidative stress parameters in C. 

elegans 

 
Aguilera MF, Colonnello A, Kotlar I, De Lima ME, Santamaría A 

 

Laboratorio de Aminoácidos Excitadores, Instituto Nacional de Neurología y Neurocirugía 

Manuel Velasco Suárez S.S.A., Ciudad de México, México 

 

Introduction: C. elegans has become an important model in various research fields such as 

neurobiology and genetics, due to its easy maintenance, genetic homology with humans, and 

its relatively simple nervous system composed of only 302 neurons, of which certain 

interneurons expressing NMDAr can be found.  

The kynurenine pathway is a metabolic route responsible for the production of kynurenines 

such as quinolinic acid (QUIN), a competitive agonist for NMDAr. The importance of QUIN for 

this project lies on its potential effects on the activation of the Nrf2 pathway, to protect against 

oxidative stress, produced by excitotoxic events; on the other hand, 3-NP (3-nitropropionic 

acid) acts by bonding covalently with mitochondrial complex II (succinate dehydrogenase), 

therefore inhibiting its function and causing ATP depletion and ROS formation.   

Objective: To study the modulatory effect of QUIN and 3-NP on the activation of SKN-1 

pathway, gst-4 activation, as well as in parameters of lifespan, behavior and fertility in C. 

elegans.  

Materials and Methods: The C. elegans strains N2 (wild) and VP596, were exposed to 

different doses (1, 10, 100 and 1000 mM) of QUIN or 3-NP in acute exposures of 1 hour; 

lifespan, behavior and fertility were evaluated in N2 strain; fluorescence was evaluated in 

VP596 strain.   

Results: Nematodes treated with 3-NP showed a sizable reduction in lifespan at high doses 

(100 and 1000 mM). Their movements were also reduced by the treatment. In animals treated 

with QUIN lifespan was reduced more gradually, and frequency of movements was increased 

at high doses (100 and 1000 mM). Fertility was reduced in all QUIN treatments. The 

observation of fluorescence in VP596 strain showed that Nrf2 pathway is expressed in these 

organisms.   
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Conclusion: At certain doses, QUIN exerted some toxicity since it killed up to 40% of 

organisms at the highest dose (1000 mM); while 3-NP treatment killed all the animals exposed 

to the highest doses (100 and 1000 mM), and over 41% in 1 and 10 mM doses, it also reduced 

the movements of the organisms; in contrast QUIN increased movements. Both toxins had 

negative consequences on reproduction.  
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PP2.18 Binding interactions of perfluoroalkyl substances with thyroid hormone 
transport proteins and potential toxicological implications 
 

Ren X-M1, Guo L-H1 

 

State Key Laboratory of Environmental Chemistry and Eco-toxicology, Research Center for 

Eco-environmental Sciences, Chinese Academy of Sciences, 18 Shuangqing Road, Beijing 

100085, China 

 

Introduction: Perfluoroalkyl substances (PFASs) have been shown to cause abnormal levels 

of thyroid hormones (THs) in experimental animals, but the molecular mechanism is poorly 

understood. 

Objective: In the present study, the binding of PFASs to human TH transport proteins (both 

TTR and TBG) were examined, and critical structural features that define the interactions were 

characterized.  

Materials and Methods: We quantitatively assessed the binding affinities of 16 PFASs to TTR 

and TBG by a fluorescent competitive binding assay. To identify critical residues involved in 

the interaction between TH transport proteins and PFASs, we prepared three mutants and 

compared the binding potencies of PFASs with these mutants. Furthermore, molecular docking 

was used to simulate the interactions of these compounds with TH transport proteins in an 

effort to understand the structural basis of the determined PFASs-binding activities. 

Results: Most of the tested PFASs bound TTR with relative potency (RP) values of 3 × 10–4 to 

0.24 when compared with that of the natural ligand thyroxine, whereas fluorotelomer alcohols 

did not bind. Only perfluorotridecanoic acid and perfluorotetradecanoic acid bound TBG, with 

RP values of 2 × 10–4 when compared with that of thyroxine. Based on these results, it was 

estimated that displacement of T4 from TTR by perfluorooctane sulfonate and 

perfluorooctanoic acids would be significant for the occupationally exposed workers but not the 

general population. Structure-binding analysis revealed that PFASs with a medium chain 

length and a sulfonate acid group are optimal for TTR binding, and PFASs with lengths longer 

than 12 carbons are optimal for TBG binding. Three mutant proteins were prepared to examine 

crucial residues involved in the binding of PFASs to TH transport proteins. TTR with a K15G 



	 11	

mutation and TBG with either a R378G or R381G mutation showed decreased binding affinity 

to PFASs, indicating that these residues play key roles in the interaction with the compounds. 

Molecular docking showed that the PFASs bind to TTR with their acid group forming a 

hydrogen bond with K15 and the hydrophobic chain towards the interior. PFASs were modeled 

to bind TBG with their acid group forming a hydrogen bond with R381 and the hydrophobic 

chain extending towards R378.  

Conclusions: The findings aid our understanding of the behavior and toxicity of PFASs on the 

thyroid hormone system. 

Financial Support: This work was supported by the Chinese Academy of Sciences 

(XDB14040100). 
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PP2.19 Effects of nanoscale barium sulfate on human primary lung cells and 
ecotoxicological organisms 
 

Thomas S, Schumann B, Glahn F, Wippold T, Foth H 

 

Institute of Environmental Toxicology, Martin-Luther-University Halle-Wittenberg, Halle (Saale), 

Germany 

 

Introduction: Nanoparticles (NP) are used in products for almost every aspect of our daily life. 

In contrast to their widespread use there are still considerable gaps in the knowledge on the 

last stage in the life cycle of NP containing products.  

Objective: One aim of the “NanoEmission”-Project is to investigate the influence of the waste 

incineration process on toxicologically relevant effects of barium sulfate NP on humans and the 

environment. Moreover the entire route from the residual material from incineration via filtering 

of the exhaust gas up to a possible release into the environment is considered. 

Materials and Methods: The characterization of the BaSO4-NP was performed by scanning 

electron microscopy/energy dispersive X-ray analysis (SEM/EDX), measurement of the 

specific surface area (BET) and dynamic light scattering (DLS). We investigated the impact of 

the pure BaSO4-NP on primary cells (normal human bronchial epithelial cells (NHBEC) and 

peripheral lung cells (PLC)). Cytotoxicity was measured by Resazurin assay. Uptake of the 

BaSO4 was quantified by ICP-MS as well as the release of Ba-ions into the medium after 

centrifugal separation. Induction of apoptosis was measured by flow cytometry. The impact of 

NP on the intracellular glutathione (GSH) level was measured by HPLC. The expression of the 

enzyme CYP1A1 was measured by qPCR. The impact of BaSO4-NP on different model 

organisms for ecotoxicology was investigated on Chlamydomonas rheinhardtii, Daphnia 

magna and luminous bacteria. 

Results: The nanoparticles showed statistically significant cytotoxic effects (viability below 40 

% for 1 mg/ml after 72 h). The incubation of PLC and NHBEC with 0.1 mg/ml BaSO4 over 24 h 

or 72 h leads to an uptake of ~200 µg BaSO4/1 mio cells, which is dose dependent but not 

time dependent. NHBEC show no induction of apoptosis. The GSH level decreases after 72 h. 

First investigations show no significant changes of the gene expression profile. 72 h incubation 
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of Alga C. rheinhardtii with NP shows no significant decrease of the growth rate up to 2 mg/ml 

measured by the content of chlorophyll. 

Conclusions: Summing up BaSO4-NP showed toxic effects in primary human lung cell 

cultures after 72 h for concentrations below 1 mg/ml. 
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PP2.20 3D culture models improve MSC-derived hepatocyte-like cell maturation in vitro: 

usefulness for drug metabolism studies 
 
Madalena Cipriano1, Nora Freyer2, Fanny Knöspel2, Nuno G. Oliveira1, Pedro E. Cruz3, Helder 

Cruz3, Matilde Castro1, Jorge M. Santos3, Katrin Zeilinger2, Joana P. Miranda1 

 
1Research Institute for Medicines (iMed.ULisboa), Faculty of Pharmacy, Universidade de 

Lisboa, Lisbon, Portugal 
2Bioreactor Group, Berlin Brandenburg Center for Regenerative Therapies (BCRT), Charité - 

Universitätsmedizin Berlin, 13353 Berlin, Germany  

3 ECBio S.A., Rua Henrique Paiva Couceiro, Amadora, Portugal 

 
Introduction: 3D cultures of human stem cell-derived hepatocyte-like cells (HLCs) have 

emerged as promising models for maintaining hepatocyte phenotype in short and long-term in 

vitro cultures by better resembling the in vivo environment of the liver and consequently 

increase the translational value of the resulting data.  

Objectives: Thus, by applying 3D cell culture systems to HbLC maturation, we hypothesized 

that the HLC phenotype and functionality could be improved. Our hypothesis rests on our 

previously reported efficient differentiation protocol for deriving HLCs from a specific population 

of umbilical cord tissue derived-hnMSCs. 
Material and Methods: In this study, the first stage of hepatic differentiation of human 

neonatal mesenchymal stem cells (hnMSCs) was performed in 2D monolayer cultures for 17 

days. The second stage was performed by either maintaining cells in 2D cultures for an extra 

10 days as control, or alternatively cultured in 3D as self-assembled spheroids or in multi-

compartment membrane bioreactor system.  

Results: All systems enabled hnMSC differentiation into HLCs as shown by positive immune-

staining of hepatic markers CK-18, HNF-4α, albumin, the hepatic transporters OATP-C and 

MRP-2 as well as drug metabolizing enzymes as CYP1A2 and CYP3A4. Similarly, all models 

also displayed relevant glucose, phase I and phase II metabolism, the ability to produce 

albumin and to convert ammonia into urea. EROD activity and urea production were increased 

in both 3D systems. Moreover, the spheroids revealed higher bupropion conversion whereas 
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bioreactor showed increased albumin production and capacity to biotransform diclofenac.  

Conclusion: This data suggests that the 3D models tested improved HLC maturation showing 

a relevant biotransformation capacity and thus provide more appropriate reliable models for 

mechanistic studies and more predictive systems for in vitro toxicology applications. 

Financial support: This work was supported by FCT (Fundação para a Ciência e a 

Tecnologia [PTDC/SAU-TOX/110457/2009, UID/DTP/04138/2013, SFRH/BPD/96719/2013 

and Ciência2008 to JPM, SFRH/BD/87508/2012 to M. Cipriano]. 
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PP3.9 Development of a method to obtain an extract from vegetal material smock, the 
case of tobacco; quantitation of chemicals of toxicological interest 
 
Colchero-Amateco FA1,2, Gómez-Guerrero E1, Reyes-Aguilar SS1, López-Casamichana M2, 

Ortega-Soto A1, Albores A1  

 
1Departamento de Toxicología, Cinvestav-Zacatenco. Ciudad de México, México. 
2División Científica de la Policía Federal, CNS, Gobierno Federal, Ciudad de México, México 

 

The use of drugs is increasing in underdeveloped countries. The number of individual 

consuming tobacco or affected as second or third hand exposure increases. In addition, the 

increase of tobacco cigarettes introduced in the country as contraband without any quality 

control increased in 2011 as a result of the increase in taxes of legally expended tobacco 

makes necessary to count with good laboratories of analysis and reference.  

Therefore, the development of a quantitative methods to certify the amount of nicotine, the 

active principle of tobacco, is necessary. In this study, an equipment to collect tobacco smoke 

was devised, and quali - and quantitate chromatographic methods were developed.  

Thus, we started with cigarette tobacco to obtain the tar, organic solvent was evaporated by 

using a vacuum pump; 17 g of tar were obtained from 146.88 g of tobacco. Nicotine was 

quantitated by gas chromatography coupled to a mass spectrometer. The presence of nicotine 

was confirmed by thin layer chromatography comparing against authentic controls. Up to now, 

nicotine 6 g have been recovered and a sensitive method was obtained. This fast 

determination towards tobacco control on the market seems useful and necessary to classify 

tobacco according to its nicotine content. 
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PP5.26 Genotoxicity assessment in the silverside fish Chirostoma spp by the 
presence of heavy metals 
 

Tovar Pacheco C1, Rosiles Martínez R1, Rodríguez Romero F1, Mendoza Bautista CJ1, Piña 

Gonzalez L1 
 

1Laboratorio de Toxicología, Facultad de Medicina Veterinaria y Zootecnia, Universidad 

Nacional Autónoma de México, Ciudad de México, México   

 

Human activities contaminate the environment with toxics. Many xenobiotics released in the 

aquatic environment have been found as genotoxic for living organisms. There is interest to 

increase our understanding of the impact of genotoxics in fish living in polluted areas. The 

freshwater fish, and particularly, Chirostoma spp, are ecologically and economically highly 

relevant species in the Mexican Plateau (Altiplano Mexicano). However, genotoxic responses 

of such species are rarely studied, and understanding these responses is becoming an urgent 

concern. 

The aim of this study was to develop and optimize the Comet assay in the freshwater native 

silverside Chirostoma spp. using different cell-types: blood, liver and gills of organisms living in 

polluted lakes of Altiplano Mexicano. 

 The alkaline comet assay (protocol) used: The slides were washed 3 times with freshly 

prepared neutralization buffer pH 7.5 for 5 min, fixed with cold absolute methanol for 5 min and 

air-dried at room temperature. To visualize DNA damage, slides were observed at 40X 

magnification using a micrometric eyepiece/objective combination 40X magnification. Two 

parameters were used to determine genotoxicity: a) comet frequency (nuclei with DNA 

damage) in 50 randomly selected nuclei on each slide; and b) comet tail length (DNA 

fragmentation), evaluated by measuring the distance in µm, from the nuclear region to the end 

of the tail in 100 consecutive nuclei. 

 Genotoxic analysis of the blood, liver and gills cells from silverside Chirostoma spp.  showed 
significant increases in means of comets frequency and tail length, p<0.05. The mean comet 

frequency ranged from 28 ± 2.0 to 92 ± 1.7 and the tail length ranged from 5.5 ± 1.0 to 35.6 ± 

2.2 µm. Mean of genotoxic parameters of control group values showed low basal DNA 



	 18	

damage. 
Our study concludes that the mineral waste dissolved in the lakes are genotoxic to fish and 

can have adverse effects on soil, water, vegetation and potential hazard to health to humans 

because fish are the final echelon of the aquatic food chain. 
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PP6.5 Influence of nutritional factors in urinary arsenic levels on children of Villa de 
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Introduction: Arsenic is a natural element highly distributed in the earth crust. Thousands of 

people are exposed, mainly through natural deposits of water and human activities that release 

this element to the environment.  Biological and behavioral factors increase the risk of 

exposure to arsenic. Children are more vulnerable due to several fountains of exposure, and 

nutritional habits that influence the metabolism and elimination of this element.  

Objective: Evaluate the nutritional factors and their impact on arsenic levels in children 

exposed to this element.  

Materials and Methods: Fifty-two children between five and eleven years were evaluated; 

blood and urine samples were collected. Urinary arsenic levels were measured by atomic 

absorption spectroscopy with hydride generation.  

Blood chemistry was performed, urinalysis and anthropometric assessment. Nutritional 

surveys were conducted: Food Consumption Frequency and 24 hour recall for three days. 

Results: Subjects who consume 50% of their daily requirement of methionine and cysteine or 

more have levels of As in urine significantly lower compared to subjects with deficient intake of 

these amino acids (p = 0.03). Subjects who consume 2.5 mg of lycopene or more have lower 

levels of As (p = .043). No significant difference with the consumption of other nutrients was 

found. 
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Conclusions: The consumption of methionine, cysteine and lycopene are important for 

arsenic metabolism. The intake of specific nutrients has an impact on arsenic levels in urine of 

this population. 
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Introduction: Fluoride (F) and arsenic (As) might occur naturally in the earth’s crust in rocks, 

coal, clay, and soil, where it can be lixiviated to deep water and eventually used for human 

consumption. The etiology of diabetes involves insulin resistance and β-cell dysfunction. 

Substantial evidence supports an association between As exposure and diabetes mellitus 

(DM), while F exposure inhibits glycolytic enzymes. Concomitant exposure to F and As on 

diabetic persons are important since they typically consume much larger quantities of water 

than average humans and have impaired kidney function leading to higher risk. 

Materials and Methods: BALB/c male mice were exposed to F (120 ppm), As (20 ppm) or 

both (F-As) via drinking water for 6 months. Glucose and insulin concentration were measured 

by spectrophotometric and ELISA methods, respectively at 0, 3 or 6 months exposure. Weight, 

water and food consumption were registered through the whole experiment every 3 days. 

Statistical analysis was performed to estimate significant differences between groups. 

Results: After 6 months of exposure, glucose concentrations did not change with respect to 

exposure but were modified by age; however, insulin concentration was slightly increased by F 

or As exposure after 6 months exposure, but co-exposure showed a significant increase 

(p<0.05 vs control). In addition, increased on the area under the curve for glucose and insulin 

after 6 months of exposure showed the effect of the F-As co-exposure (p<0.05 vs control). The 

homeostasis model assessment for insulin resistance (HOMA-IR) also rises at 3 and 6 months 

of F-As co-exposure. 
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Conclusion: Co-exposure to F and As causes insulin resistance in a mice model, this event 

can contribute to DM. Further studies are required to clarify these events. 
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Introduction: Benzo[a]pyrene (BaP) a polycyclic aromatic hydrocarbon (PAH) has been 

implicated in causing effects on the survival, development and reproduction in fish. Recently, it 

has been reported that endocrine disrupting chemicals (EDCs) such PAHs could interfere with 

the Growth hormone (GH)/insulin-like growth factor-I (IGF-I) axis in teleost. However, the 

effects of BaP on the GH- IGF-I axis is unknown. 

Objective: To investigate the effects of BaP on the GH/GF-I axis in tilapia (O. niloticus) after a 

single dose of BaP (40 mg/kg) at 24h, 48h, 72h and 120h.  

Materials and Methods: We measured morphometric endpoints, a determinant of general 

health, using quantitative RT-PCR to determine changes in the key genes involved in the 

GH/IGF-I axis in the liver and testis of reproductive adults male tilapia. 

Results: BaP did not cause effect in morphometric endpoints such as hepatosomatic and 

gonadosomatic indexes but condition factors were significantly decreased at 48h. In the liver, 

GHR1 mRNA expression was diminished at all time points but significant only at 72 h, while in 

testis it was highly variable but elevated significantly at 120 h. GHR2 was also highly variable 

in both the liver and testis but not significant in comparison to the controls. No effects was 

observed on hepatic IGF-1 mRNA levels, but in testis, it was diminishes at all time points and 

significant only at 72 h. We also quantitated vitellogenin (vtg) and cytochrome P450 1A 

(cyp1A) which are key genes for estrogenic endocrine disruption and in biotransformation and 

bioactivation of xenobiotics in fish respectively. Vtg mRNA expression was very low and highly 

variable but significantly diminished at 48h and 72 h, while cyp1A mRNA levels were elevated 

at all time points but only significant at 48 and 72 h. 

Conclusions: Our results revealed that BaP elicited changes in GH/IGF-1 axis, mainly in 

GHR1, and in IGF-I mRNA levels without affecting GHR2 expression suggesting a possible 
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development of GHR2 resistance by BaP. Further studies are necessary to understand the 

effect of PAHs on the GH/IGF-I axis in teleost due to its widespread nutritional and economic 

impact. 
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Introduction: Embryonic Stem (ES) cells are derived from the inner cell mass of a developing 

blastocyst. These cells are pluripotent and have the capability of forming all somatic cell 

lineages and germ cells. ES cells are more sensitive to enviromental stimulation than somatic 

cells. Therefore, ES cells are of intensive interest for toxicological study of environmental 

pollutants, including acurate toxicity, morphology changes, alteratived differentiations and 

stemness, and underlying mechanisms. Ten-Eleven Translocation (Tet) family dioxygenases 

(Tet1, Tet2, and Tet3) are central enzymes exclusively responsible for mammalian DNA 

hydroxymethylation and demethylation. In ES cells, Tet1 and Tet2 are abundant and they can 

catalyze the oxidation of genomic 5-methylcytosine (5mC) to form 5-hydoxymethylcytosine 

(5hmC), and iterately to 5-formycytosine (5fC) and 5-carboxylcytosine (5caC) in an iron (II)- 

and 2-ketoglutarate-dependent manner. By this oxidation mechanism, Tet proteins promote 

replication-dependent passive DNA demethylation via 5hmC. They also potentially mediate 

active DNA demethylation via the formation of 5fC and 5caC followed by a thymine DNA 

glycosylase-dependent base-excision repair (BER). Recently, we showed that ascorbic acid 

(AA, also called vitamin C) could directly enhance the catalytic activity of Tet dioxygenases for 

the oxidation of 5mC as a cofactor, and promotes genome-wide hydroxylmethylation and 

demethylation in mouse embryonic stem cells and mouse tissues. On the other hand, an 

oncometabolite 2-hydroxyglutarate (2-HG) was shown to reduce Tet-mediated 5mC oxidation 

through the replacement of one Tet cofactor 2-OG and promote oncogenesis, including 

leukemogenesis. 

Objectives: We attempted to examine the roles of TET dioxygenases and related DNA 

hydroxymethylation in protecting ES cells against environmental stimuli.  
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Results: In this work, we showed that redox-active tetrachloro-1,4-benzoquinone (TCBQ), a 

reactive metabolite of a persistent environmental contaminant pentachlorophenol (PCP), can 

induce concentration-dependent apoptosis of mouse ES cells. Tet1/2 knockout increased the 

apoptosis at a low concentration (30 µM TCBQ) and promoted ES cells to enter late stage of 

apoptosis. The other enviromental chemicals, e.g., the emerging contaminants pharmaceutical 

and personal care products (PPCPs), could trigger signficant apoptosis of mouse ES cells at 

very low concentrations. In contrast, mouse embryonic fibroblast could resist Tet-induced 

apoptosis at 10 folds higher concentrations. The apoptotic sensitivity is also dependent on the 

Tet1/2 activity.  

Conclusion: In summary, we domonstrated critical roles of Tet1/2 and related DNA 

hydroxymehtylation in toxicology of environmental molecules. 
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Introduction: Polycyclic aromatic hydrocarbons (PAHs) have been shown to cause toxic 

effects in fish, such as activation of xenobiotic metabolism and changes in physiologic 

processes required for development and reproduction. Recently, it has been reported that 

benzo [a] pyrene (BaP) can induce a DNA hypomethylation stage altering the activity and gene 

expression of DNA methylation enzymes like DNA methyltransferases (DNMT) and Ten 

Eleven Translocation enzymes (TET). DNMT and TET proteins are involved in the 

maintenance of methylation status and DNA demethylation respectively and therefore genomic 

stability. However, the effects in metabolism of PAHs in the DNA methylation gene expression 

is poorly known.  

Objective: We used morphometric responses to evaluate general health where bile 

Flourescent Aromatic Compounds (FACs) were determined. Likewise, changes in the 

expression of DNA methylation genes were measured in Nile tilapia, following of a single 

sublethal dose of BaP.  

Materials and Methods: Adult tilapias were injected intraperitoneally (ip) with 40 mg/kg of 

BaP and kept under laboratory conditions for 120 h. Fish were sacrificed, then liver, gonad and 

bile were collected at day 1, 2, 3 and 5, and stored (-80 C) for later analysis.  

Results: Morphometric indexes were very variable and only at 48 h post ip the condition factor 

was significantly decreased in BaP-treated fish. Bile FACs concentrations were not different 

among groups at any point of exposure, but the maximum concentration was seen at 72 h post 

ip. There were no changes in DNMT1 mRNA levels in liver and gonad, but at 72 h post ip the 

TET3 mRNA levels was significantly reduced in BaP-treated tilapia (p<0.05).  



	 28	

Conclusion: Changes in the gene expression of DNA methylation enzymes could be related 

with PAHs metabolism. Alteration of TET3 mRNA levels in fish could lead to changes in DNA 

methylation status in stem cells and in genes involved in their development. These results 

provide insight into BaP effects associated with epigenetic modifications by identifying gene 

expression in adult tilapia. 
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Introduction: The Brazilian semiarid region with more than 22 million of inhabitants settled 

down present in its terrestrial crust, one of the most important reservoirs of uranium worldwide. 

Nevertheless, the information about natural radioactivity as an environmental concern is still 

scarce.  

Objective: This work aimed to assess the environmental mutagenic potential elicited by the 

natural radioactivity background present in the region by using mutagenicity tests on different 

experimental models.  

Materials and Methods: Water, soil and air samples from five cities of Rio Grande do Norte 

State were collected in order to quantify de levels of radon (Rn), uranium (U), thorium (Th), 

and potassium (K). The mutagenic assessment involved the analysis of environmental 

samples of water for assessing the potential impact of radioactivity on water quality using the 

Micronuclei Test in Orechromis niloticus, Tradescantia pallid and human lymphocytes. 

Moreover, the mutagenic effect on the settled population was assessed by the micronuclei 

frequency found in exfoliated buccal cells.  

Results: High levels of radon in soil (range: 33750 Bq/m3) and water samples (range 427.8 

Bq/L) along with the concentration of alpha and beta particles were observed. The indoor air 

radon levels were in a wide range of concentration (range: 4563.1 Bq/m3). The annual 

effective dose was 6.5 mSv/y with a range of 80.5 mSv/y. 67% of houses were within 

hazardous concentrations of radon for human exposure. Regardless the experimental model 

applied, a high genetic instability was observed.  
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Conclusions: The results obtained in this work revealed a clear environmental mutagenic 

potential due to the presence of a high natural radioactivity background in the study region, 

and the need of further epidemiological studies aimed to define the resulting impact of radon 

on human health. 

 

  



	 31	

PP9.26 Lead poisoning and disparities by level of marginalization: Results of a 
representative study of newborns in Mexico 
  

Téllez-Rojo MM1, Bautista Arredondo LF1, Richardson V2, Estrada D3, Ávila L4, Ríos C5, 

Cantoral A6, Romero M1, Flores Pimentel D1, Melo MC3, Romero-Ramirez A4, León-Mazón 

MA4, Montes S5, Fuller R3, Hernández-Avila M1 

  
1Instituto Nacional de Salud Pública, Mexico; 2 Ministry of Health-Morelos, Mexico; 3 Pure 

Earth, US; 4 IMSS-Morelos, Mexico; 5 INNN, Mexico; 6CONACyT, Mexico 

 

Introduction: Lead (Pb) is one of the most studied toxics, and its adverse health effects are 

well established. It is consider by the WHO as one of the 10 chemicals of major concern for 

public health. However, the exact dimension of Pb poisoning in Mexico is unknown. The 

reference value for children, pregnant and nursing women in Mexico is 10µg/dL.  

Objective: To determine the prevalence of Pb poisoning at birth and estimate the association 

with the use of Pb glazed ceramics (LGC) during pregnancy in a representative sample of 

newborns, and it’s distribution by level of marginalization. 

Materials and Methods: We conducted a cross-sectional study in a randomly selected 

sample of 300 mother-newborn pairs from Morelos State. Blood Pb levels (BLL) were analyzed 

in umbilical cord blood samples by atomic absorption spectrophotometry. A monitoring protocol 

was implemented to all infants with BBL≥10 µg/dL, including neonatology assessment. 

Sociodemographic, Pb exposure, obstetric history and newborn anthropometric information 

were collected. Results were stratified by level of marginalization. 

Results: We found an average concentration of BLL of 3.11µg/dL (95%CI 2.7, 3.5), and 

geometric mean of 2.03µg/dL (95%CI 2.2, 2.5). The prevalence of Pb poisoning (>5 µg/dL) 

was 14.7% (95%CI: 11.1, 19.3) and 22.2% (95%CI: 14.4, 32.5) for residents of the most 

marginalized municipalities. Use of LGC was the main source of exposure: 57% (95%CI 51, 

62) of the mothers used it during pregnancy for cooking and eating. The frequency of LGC use 

had a clear positive association with concentrations of BLL (p<0.01). 

Conclusions: We documented a high prevalence of Pb poisoning in newborns, causing silent 

and long-term adverse health effects. It is required to monitor BLL in the general population 
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and reduce Pb exposure, particularly in highly marginalized populations where poverty and 

malnutrition coexist. 
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Introduction: Drinking water is essential to life and therefore is fundamental that everyone can 

access it in sufficient quantity and sanitary conditions. The sources of water are critical in its 

distribution to the population, thus requiring constant vigilance in the search for possible 

contaminants to protect population’s health against possible risks. An important group of 

chemical contaminants of water are heavy metals, of which arsenic is one of the main ones 

that poses a risk to public health. 

Objective: The aim of the present study is to investigate arsenic concentration in sources of 

drinking water in Michoacán, Mexico, in order to determine if there is association with mortality 

causes and to establish if these residues are a risk to public health. 

Materials and Methods: Ecological study. Samples from 258 drinking water sources 

distributed in 54 municipalities from January to July 2012 were analyzed in the Michoacán 

Public Health Laboratory. Mortality data in Michoacán were obtained from the National Institute 

of Statistics and Geography (INEGI). Standardized Mortality Ratio (SMR), Relative Risk 

Smoothing (RRS) and Posterior Probability (PP) of causes of death associated with exposure 

to arsenic were calculated from mortality data by municipalities in Michoacán in 2010 and 

2011. A Poisson model was used to calculate relative risks (RR) and confidence intervals (CI) 

of 95%, to estimate the association between arsenic concentration in drinking water and 

mortality at the municipal level. 

Results: Sixty-seven percent (67.4%) of the drinking water sources analyzed had an arsenic 

concentration of less than 5µg/L; 10.1% contained levels of 5µg/L - 10µg/L and 22.5% sources 

were revealed to have an arsenic concentration of more than 10µg/L. The average value of 
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arsenic concentration in water sources in Michoacán was 11.7µg/L. In municipalities with 

arsenic concentrations of 3.5 - 7.4µg/L, men were 49% more likely to die of skin diseases while 

the risk of dying from the same disease increased by 22% for women. The risk of dying from 

skin diseases in municipalities with average levels of more than 7.4µg/L, increased by 2.7 

times in men and 2.4 times in women. Both categories were compared to municipalities with 

lower levels of arsenic (reference category). 

Conclusions: In this ecological study, more than 3.5µg/L of arsenic concentration in drinking 

water is associated with mortality from skin diseases at municipal level, both men and women. 

To confirm these findings are necessary other studies with individual-level variables, adjusting 

for other factors and potential confounding variables in order to conclude a causal association 

between arsenic exposure and causes of death. This is the first ecological exploratory study 

carried out in the State Laboratory of Public Health of Michoacán, about the effect of arsenic 

on public health. 

Financial Support: This study was prepared using data generated in the State Laboratory of 

Public Health of Michoacán, as part of Project Physicochemical water quality of the Federal 

Commission for the Protection against Sanitary Risk. 
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Introduction: DDT belongs to the family of persistent organochlorine compounds, was used in 

the control of pests and vectors of malaria in 1971 until its ban in the USA and in 2001 in 

Mexico. Endosulfan is still in use. The evidence points to children as very susceptible to 

adverse health effects on neurodevelopment and cancer.  

Objective: Determine the concentration and ratio of DDT and endosulfan in serum samples 

from pregnant women in the third trimester, their relation to agricultural occupational 

background and socio-demographic characteristics. 

Materials and Methods: Design Cohort birth. They were analyzed samples from 21 pregnant 

serum women living in Tlatizapan Morelos, by gas chromatography electron capture, with 

partner demographic data were obtained from clinically environmental history. Temporality or 

period last application of organochlorine compounds was calculated using the ratio (DDT/DDE) 

≥ 1 when it is less 5 years. 

Results: They were divided into two groups: Positive and Negative Occupational Background 

(POB and NOB), in which the presence of DDT was determined to in 20/21 samples and a 

ratio ≥ 1 in 19/21, 10/19 with POB. The average concentration of DDT, POB was 0.871 ng/ml 

and NOB 0.848 ng/ml. Endosulfan was present in 21/21, however it was only possible to set 

the ratio at 13/21; were women 12/13 ≥ 1 and of these 7 had POB. The average concentration 

of endosulfan in pregnant women POB was 2.61 ng/ml and NOB 2.05 ng/ml.  The pregnant 

women present an inverse relationship between age and DDE levels (p=< 0.05).  

Conclusions: We found a recent exposure to DDT and endosulfan in pregnant women in this 

community, including non-occupationally exposed. 
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The negative association DDE and age, could be attributed to biological plausibility to pass 

through the placenta and during lactation, in this study population predominates women with a 

greater number of previous pregnancies. 

Financial Support: Asociación Mexicana de Pediatría (Mexican Association of Pediatrics). 
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Introduction: The preservation of food is a major challenge within the food industry, some 

efforts to prolong the shelf life of many foods are designed various coatings which reduce 

ethylene production, and in some cases the processes are too slow oxidation and browning; 

however most of these products involves the use of potentially toxic waxes so their intake 

represents a health risk; Some formulations offer the potential to reduce fat absorption during 

frying; however the possible toxicity posed by these coatings creates the need for new edible 

coatings that are effective and safe for consumed . 

Objective: To develop an edible coating that is safe and harmless, and also achieves prolong 

the shelf life of foodstuffs for much longer. 

Materials and Methods: The formulation was performed using as raw material linseed 

mucilage Canadian variety, for this maceration with water was conducted at 80 °C with a 

water/plant material 1:10, then the biomass was separated by filtration. The extract obtained 

was spray dried on a Buchi B290 Mini Spray Dryer. For the test shelf life of fruits, blueberries 

were selected. 
Application of edible coating. The experimental material was placed in a plastic Maya to 

facilitate the spraying process, the edible coating extracted from flax seeds (Linum 

usitatissimum L.) Canadian variety, to a solution of 10% w/v, MT application was 45 °C, in a 

mechanical device containing a suitable sprayer for application. Subsequently recorded daily 

weight values, fixing, moisture, pH, Brix,% humidity. 

Parallel banana slices coated for submission to deep-frying process by dipping Acite, same 

that were determined the amount of retained fat later. 
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Results: The application of the coating increased the shelf life of food without affecting the 

organoleptic properties thereof; likewise registered and protected with the fruits showed more 

stable and linear when compared against the fruits were coated coating behaviour values. As 

for the banana fritters a reduction of 30% was achieved in fried food coated with linseed 

mucilage when compared against samples that were not covered. 

Conclusions. The formulation and use of mucilage of flaxseed is a very viable safe by 

keeping constant the physicochemical characteristics of the food, plus frying can reduce the 

content of gauze up to 30% and low toxicity. 

Financial Support: CONACYT-Mexico "National Laboratories" 264287 project, and SNI. 
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Introduction: Mexico has been affected by the phenomenom “Colony Colapse Disorder” 

(CCD) which has generated great impact on apiculture due to massive dying of honeybees 

and in consequence, loss of thousands of beehives. Several factors have been proposed to 

explain this problem, such as pesticide use on crops; however, Mexico lacks official data to 

define the affected zones and until now, very little research has been done to identify the 

particular causes in the country. 

Objective: Multiresidue determination of pesticides in beeswax, honey and honeybees from 

apiaries affected by CCD. 

Materials and Methods: The analysis of 165 compounds in honey, beeswax and honeybees 

samples from Coahuila and San Luis Potosí states was carried out based on the AOAC 

2007.01 official method, by LC-Q-TOF and GC-MS/MS. 

Results: 2 neonicotinoid and 2 organophosphate pesticides were found in 74.1% of the honey 

samples from Coahuila, 4 different chemical classes were found in all of the beeswax samples: 

organophosphates, benzimidazoles, pyrethroids and pyridine derivatives. In San Luis Potosi 

samples, 4 organophosphates and one organochlorine pesticide were found in all of the 

beeswax samples, thiabendazole was found in 100% of the honeybee samples. 

Conclusions: Our results are an approximation to the current scenario of pesticide residues in 

products from beehives affected by CCD. However, is necessary to assess the relationship 

between pesticide use and CCD in Mexico, since most of the mentioned compounds are toxic 

for honeybees and even some of them, such as neonicotinoids, have been associated to CCD 

in other countries. Previously, we have reported the presence of coumaphos in beehives 



	 40	

samples from Yucatan. These data are important for their potential impact on apiculture, 

agriculture and its industry, international trade and human health. 

Acknowledgments. MVZ Francisco José Gurria Treviño, General Coordinator of Livestock-

SAGARPA, for his contribution. 
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Introduction. Cocaine hydrochloride and cocaine paste base used in Uruguay has a 

prevalence of 6.8% and 0.7%, respectively. Toxic secondary complications depends on the 

alkaloid concentration as well as the presence of adulterants. Levamisole, a veterinary 

anthelmintic with recognized adulterant use of the cocaine in U.S. (2003), was detected in 

Uruguay in 2013. This adulterant enhances the stimulable effect and generates complications 

such as: neutropenia, cutaneous vasculitis, glomerulonephritis, lung hemorrhage and 

leukoencephalopathy.  

Objective. To describe the 3 first cases of clinical complications by levamisole as cocaine 

adulterant reported to the Poison Control Centre (CIAT- DETOX) in Uruguay. 

Materials and Methods. We analyzed and described the 3 clinical cases reported to CIAT. 

Results. Patients were chronic cocaine consumers with ages between 35 and 40 years. In the 

3 cases retiform purpura and cutaneous necrosis associated with immunologic reactions 

(ANCA positivity) were observed. Also, cutaneous injury that tends to localize in ears, cheeks 

and limbs, as reported for levamisole vasculitis Neutropenia associated with cutaneous 

necrosis was registered in one case. All of our patients had anemia. Two of them had acute 

kidney failure and one associated pulmonary hemorrhage. The main treatment was cocaine 

cessation, with complete reversal of complications. The patient with neutropenia received a 

broad spectrum antibiotic. Two of the three cases received high doses of methylprednisolone 

treatments. All required skin surgical treatment. 
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Conclusions. We analyze and discuss the complications as well as the risk of cocaine 

consumption relapse, proposed treatments such as corticoids and granulocyte colony 

stimulating factor. High clinical alert is needed to related these clinical manifestations to the 

presence of levamisole as adulterant of the cocaine. 
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Introduction: Anticholinesterase pesticides are used in agricultural production. Carbofuran is 

a highly toxic pesticide although there are few cases reported.  
Objective: To describe clinical and epidemiological characteristics of carbofuran poisoning in 

children. 
Materials and Methods: A descriptive and retrospective observational study was performed 

by analyzing carbofuran poisoning children cases treated by CIAT during the 2002 - 2015 

period. Variables such as age, sex, circumstances, clinical severity, cholinesterases, treatment 

and evolution were analyzed. 
Results: A total of 15 cases from urban areas were registered during the studied period; most 

were males (12) between 1 and 10 years old. Majority circumstances were: recently fumigated 

contaminated fruits in 3 cases; intake of product directly from its container in 5 cases; intake of 

to kill dogs bread/pudding impregnated in 3 cases, and contact with product ready to be used 

in 4 cases. All skin contact cases were mild. In most of the cases the onset of symptoms was 

in the first two hours. Most frequently initial symptoms were digestive and miosis. Six cases 

were severe and two deaths were reported. Cholinesterases´ values in the first six hours were 

between 1700 and 5900 IU / L in cases of ingestion, being higher when skin contact exposures 

occurred. Atropine administered range was between 1 and 20 mg. 
Comments: Carbofuran is a pesticide classified by WHO as Ib category that must be sell under 

professional prescription. Despite this, it is available to the urban population and accessible to 

children. This availability and some of the circumstances found suggest a misuse. 

Clinical presentation corresponds to carbofuran´s anticholinesterase effect highlighting the 

rapid onset of symptoms and that cholinesterase values in the first six hours do not correlate 

with clinical severity. 
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Introduction: The PON1 is a glycosylated protein synthesized in the liver and excreted to 

blood stream where it’s associated exclusively with high-density lipoproteins (HDL). It’s an A-

esterase capable of hydrolyze diverse substrates as organophosphate compounds, lactones, 

and cyclic aromatic carboxylic aromatic compounds. PON1 presents at least 5 polymorphisms 

including 2 on the promotor region (position -108 and -162) that have been related to 

differences on the expression and activity of the enzyme. 

In recent studies, has been found a correlation between the concentration and activity of the 

PON1 and HDL, since PON1 allows to metabolize lipids-peroxides and helps to anticipate 

cardiovascular disease’s early appearance as atherosclerosis. 

Objective: The aim of this study was determinate the 4-chorylmethylphenyl acetate (4-CMPA) 

activity on chronic isquemic patients. 

Materials and Methods: A transversal, descriptive, and analytical study was conducted in 31 

patients who referred chronic ischemic disease. This study was approved by the Institutional 

Ethics Committee (Hospital Antonio González Guevara, Tepic, Nayarit, Mexico). After signing 

informed consent, the participants received questionnaires for gathering information on their 

sociodemographic and anthropometric characteristics, educational level, lifestyle and others. 

Blood samples were obtained to evaluate clinical parameters and CMPA activity (using 4-

chorylmethylphenylacetate as substrate). 

Results: Enzyme activity analyzed in the plasma of patients studied had an average of 17 U/ 

mL, however a high variation between different patients although all have the same pathology 

was observed. 

Conclusions: The preliminary results showed that the CMPA activity was highly variable in 

the patients. As a preliminary study is need to evaluate more patients and controls, in addition 
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to evaluating different polymorphisms that could be associated with the levels found in the 

analyzed enzyme activity for a final conclusion. 

Financial Support: This work is support by CONACyT grant 233745. 
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Introduction: Serum paraoxonase 1 (PON1) is a high-density lipoprotein-associated enzyme 

capable of hydrolyzing a wide spectrum of substrates. Evidence indicates that the serum 

concentration of PON1 is related with plasma lipid and lipoprotein concentrations, and possibly 

with the development of Cardio Vascular Diseases (CVD). 

Objective: To evaluate relationship of PON1 and risk factors in patients with CVD in the 

Mexican state of Nayarit.  

Materials and Methods: A transversal, descriptive, and analytical study was conducted in 55 

patients referred with chronic ischemic disease. This study was approved by the Institutional 

Ethics Committee of (UAN), Nayarit, Mexico. The purpose and procedures of the study were 

explained to all of the participants, and signed informed consent was obtained from each 

participant. The participants received questionnaires to gather information regarding their 

sociodemographic and anthropometric characteristics, and others. Blood samples were 

obtained to evaluate clinical parameters and PON1 activity measured in plasma (phenyl 

acetate). 

Results: The anthropometric characteristics of the study population showed that average age 

was 64.85 years. The study group consisted of 74.55% males and 25.45% females, 

respectively. The patients’ Body Mass Index (BMI) was 28.2 and, according to World Health 

Organization (WHO) criteria, 48.1% of the population is overweight, and 31.48%, obese. The 

patients’ clinical history revealed that 68.6% have dyslipidemia and hypertension and that 

37.3% have diabetes mellitus. Regarding PON1 activity, average was 108.6 U/L, with lowest 

activity of 34 U/L and highest activity of 174.6 U/L. It was also found that 31.37% of patients do 

not engage in physical activity. 
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Conclusions: The results showed that arylesterase PON1 activity was low in a substantial 

number of patients. This might suggest that the quality of the PON1 enzyme comprises a 

factor in CVD in the study population. However, more studies are required to establish a 

relationship between arylesterase PON1 activity and cardiovascular risk. 

Financial Support: This work is support by CONACyT grant 233745. 
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Introduction: Reactive oxygen species (ROS) is one of the main cellular innate immune 

mechanisms to elude the intracellular microbes by phagocytes cells. In the environment, there 

are some pollutants such as pesticides that could cause an alteration of ROS production, 

which leads to an inefficient pathogen destruction or could even provoke oxidative stress and 

damage in host tissue. 

Objective: To evaluate the respiratory burst in leukocytes of Nile tilapia (Oreochromis 

niloticus) exposed to diazinon, as a biomarker of immunotoxicity of organophosphorous 

pesticides.  

Material and Methods: For this purpose, Nile tilapia (273 ± 43g and 20± 3cm) were exposed 

in vivo to 3.91 mg/L (1/2 LC50) of diazinon during 24 h. After exposure period, blood leukocytes 

(1X106) were isolated and incubated (30 min) in 200 µL PBS (pH 7.4) with 5 Mm 

dihydrorhodamine 123 (DHR 123) and 10 mM dihidroetidium (DHE), to determinate H2O2 and 

02- production, respectively. Cells were analyzed by flow cytometry, fluorescence was 

measured using the bandpass filters FL1 (530/30 nm) for DHR123 and FL2 (585/40 nm) for 

DHE. 10,000 events for each probe were analyzed. 

Results: Obtained results indicated an increase in ROS production in leukocytes of Nile tilapia 

exposed in vivo to 3.97 mg/L of diazinon during 24 h. Specifically, H2O2 production was 

increased 68%, while O2- production increase 18% in comparison with control organisms 

(fishes without pesticide). 

Conclusion: Our results indicate that diazinon at the concentrations evaluated could cause 

oxidative stress in leukocytes, which leads to an alteration of the innate immune response 

against pathogenic microorganisms. 
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Introduction: In the northern region of the state of Puebla, México, the Integral Program of 

Traditional Medicine Hospitals, with the main objective to provide mixed health services and 

spaces where traditional medicine and allopathic medicine is developed in an intercultural a 

framework, is currently operating. Traditional medicine modules operate with hospital care 

from traditional therapists, recognized by their communities in different specialties such as 

midwives, healers, bone setters, herbalists, etc. It is known that the production and sometimes 

the nature of secondary metabolites is affected by various external factors such as soil type, 

amount of sun, water, plants around, altitude, time of collection and man. 
Objective: Rescuing the knowledge of the use of medicinal plants. Through the yield of 

extracts to show that the climate, the time of collection, preservation methods, extruded, soil 

type, are factors that have considerable importance in the quantity and sometimes in the 

nature of the active ingredients of a medicinal plant. 

Materials and Methods: Interviews with focus groups (healers, midwives and bonesetters) of 

localities in the region (Xalacapan, Ayotoxco, Teziutlan, San Juan Acateno, San Juan 

Xiutetelco, Aire Libre, Huehueymico) on the use of medicinal plants and collections of different 

medicinal plants were performed. The information collected generated a special interest in the 

plant Rumex spp because of its frequent use in traditional dishes and antipyretic activity in 

infant care. The areas where Rumex spp was collected were: Teziutlan, San Juan Xiutetelco 
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and Aire Libre (simultaneous collection), places with similar climate and soil type, but differ in 

altitude and the presence of other plants. The drying process of Rumex spp leaves was 

performed outdoors without artificial heat for several weeks to ensure maximum enzymatic 

action, once dried the leaves were grinded to a fine powder. Maceration process (exhaustive 

extraction) was chosen for the collection of the active ingredients (prolonged infusion) with 

hexane followed by percolation (addition of fresh solvent to replace the solvent has passed up 

through the ground powder). 
Results: Rumex spp belonging to the Polygonaceae family is a weed type consumed in 

different regional dishes and is used by healers in traditional herbal medicine. The information 

obtained of interviews shows that Rumex spp is used (one or two fresh leaves) as an 

antipyretic in the treatment of fever in children as poultice with animal fat, until the leaves dry, 

suggesting that the nonpolar components topically absorbed through the dermis could induce 

the antipyretic activity. Hexane extracts of biological material collected in the three places of 

the region (Teziutlan (1.19%), San Juan Xiutetelco (5.18%) and Aire Libre (3%)) show different 

yields.  
Conclusions: There are some papers about the antipyretic properties of metabolites or 

hexane extracts compared with the form of use in the northern region of Puebla, this has 

generated great interest for their study. Soil type, weather conditions, altitude without important 

factors for the production of secondary metabolites, which is observed with different yields of 

the hexane extracts of Rumex spp of the three locations in Teziutlan, San Juan Xiutetelco and 

Aire Libre. Preclinical and clinical studies and investigations are needed to clarify the potential 

antipyretic action of Rumex spp extracts, safety and therapeutic efficacy in the community 

practice. 

Financial Support: PRODEP DSA 103.5/15/7449 PTC-413. Vicerrectoría de Investigación y 

Estudios de Posgrado (VIEP-BUAP). 
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Introduction: Molecular pathophysiology of chronic myelogenous leukemia (CML) is 

associated with the expression of Bcr-Abl oncogenic protein which contributes to the cellular 

transformation and chemotherapeutic drug resistance. Styryllactone, the secondary metabolite 

of Goniothalamus plant, serves as potential chemotherapeutic drug candidate. We previously 

demonstrated that a novel synthetic styryllactone namely trifluoromethoxy-goniothalamin 

(TFGN) was able to induce intrinsic pathway of apoptosis in K562 CML cells. 

Objective: Our current study is aimed to further identify the role of Bcr-Abl kinase and 

mitogen-activated protein kinases (MAPKs) inclusive of p38, c-Jun amino-terminal kinase 

(JNK) and extracellular signals-regulated kinase (ERK) in TFGN-induced apoptosis. 

Materials and Methods: Expression of phosphorylated and total Bcr-Abl and MAPKs protein 

was determined via immunoblotting. Specific MAPKs and proteasomal inhibitors were 

employed to confirm the role of proteasome and MAPKs in TFGN-induced apoptosis. 

Phosphorylated p38 protein was immunoprecipitated to further identify the specific p38 isoform 

that is involved. 

Results: There is an early activation of p38, JNK and ERK MAPKs upon TFGN treatment. 

Specific MAPKs inhibition revealed that TFGN-induced apoptosis is p38-dependent specifically 

p38α isoform but does not relied on JNK and ERK activation. There is also an early 

proteasomal-dependent Bcr-Abl protein degradation upon treatment. 
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Conclusions: TFGN induced early proteasomal-dependent degradation of Bcr-Abl protein and 

p38α MAPK activation in K562 cells. These findings provide new insights with regards to 

chemotherapeutic potency of TFGN and its therapeutic targets on Bcr-Abl and p38α MAPK in 

CML. 

Financial Support: Malaysia Fundamental Research Grant Scheme 

FRGS/1/2011/SKK/UKM/02/20 & UKM Young Lecturers Incentive Grant UKM-GGPM-TKP-

052-2010. 
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Introduction: Based on the hypothesis that the time in which the breaks in DNA are produced 

by the antineoplastic agents is dependent on the mechanism involved, and this must be 

reflected in the kinetics of micronucleated reticulocytes (MN-RC) production, we have 

developed an alternative for correlating the kinetics of micronuclei induction in murine 

reticulocytes of peripheral blood in vivo and the effects of the agents previously reported.  

Objective: The aims were to correlate the in vivo kinetics of MN-RC induction by dFdC in the 

peripheral blood of mice, with the reported effects of this antineoplastic agent.  

Materials and Methods: Groups of five male BALB/c mice were treated with either 95, 190 or 

380 µmoles of dFdC per kg of body weight. The kinetics of the genotoxic action were established 

by scoring the frequency of MN-RCs in 2000 RCs per animal in blood samples obtained from the 

tail of each animal, prior to exposure and every 8 h until 72 h post-treatment. The time of maximal 

MN-RC induction, the cytotoxicity kinetics and other parameters were determined.  

Results: The kinetics responses indicated that dFdC induces MN-RCs by only one 

mechanism, which is dependent on its prior incorporation into DNA. This is probably caused by 

the inhibitory effect of dFdC on DNA polymerase alpha, polymerase epsilon, or topoisomerase, 

according to previously reported studies. The maximal cytotoxicity caused by the lowest dFdC 

dose correlated with the main genotoxic effect. However, there were early and late cytotoxic 

effects independent of the genotoxic response. Early cytotoxic effect does not require dFdC 

incorporation into DNA, probably due to the dFdC inhibition of thymidylate synthase and/or 

ribonucleotide reductase.  

Conclusions: The strategy proposed allow us to establish that inhibition of DNA synthesis by 

dFdC incorporation is the unique mechanisms involved in its genotoxic effect. Although this 

mechanism is also involved in cytotoxicity, the are early and late cytotoxic effects independent 
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of this one. The early cytotoxic effect of dFdC is probably caused by altering the nucleotide 

metabolism prior to its incorporation. 
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Introduction: Age of breast cancer (BC) onset differs between developed and less developed 

countries, which may be explained among others, by worldwide differences in environmental 

and genetic BC risk factors. Environmental and active smoking is associated with an increased 

BC risk of 20-25% and 10-30%, respectively. BC susceptibility to tobacco compounds might be 

linked to genetic variants in key metabolic genes involved in tobacco detoxification pathways 

as well as estrogen metabolism, however scarce information is available in this regard. 

Objective: To evaluate if variants in the genes CYP1A1 (T3801C and A462G), CYP1B1 

(G119T), GSTM1 (indel) and GSTT1 (indel), are associated with BC and to explore, whether 

those potential associations are modified by tobacco smoke exposure, among Mexican 

women. 

Materials and Methods: 952 patients with histologically confirmed BC, were matched by age 

(± 5 years) and residence with 998 healthy controls. Genetic variants in CYP1A1, CYP1B1, 

GSTM1 and GSTT1, were determined. Information of tobacco smoke exposure was collected 

during interviews and 105 markers for ancestry were assessed in a subsample of these 

women. 

Results: Carriers of CYP1B1 G119T genotype (T/T vs. G/G: OR=1.88; 95%CI: 1.41-2.51) 

and/or GSTM1 deletion (OR=1.17; 95%CI 0.96-1.43) were at increased BC risk, independently 

of tobacco smoke exposure. These results remained after adjusting by ancestry. 

Conclusions: Our results support the existence of genetic susceptibility for BC, among 

Mexican women. 
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Introduction: In the last decade, the water shortage has forced to reuse wastewater. However 

reused water contains toxic compounds that can affect the environment and human health. 

Several researchers have sought ways to optimize wastewater treatment, using highly 

available and non-toxic materials such as TiO2; however, bare TiO2 needs to be activated by 

UV radiation. 

Objective: The aim of this study was to obtain a catalyst capable of degrading antibiotics in 

aqueous solution. In this work, we report on the synthesis, characterization and photocatalytic 

evaluation of visible light active iron-nitrogen co-doped titanium dioxide (Fe3+-TiO2-xNx) 

nanostructured catalyst. 

Materials and Methods: Fe3+-TiO2-xNx was synthesized using two different chemical 

approaches: sol-gel (SG) and microwave (MW) methods. The materials were fully 

characterized using several techniques (XRD, SEM, UV-Vis diffuse reflectance, XPS, nitrogen 

physisorption and Raman). The photocatalytic activity of the nanostructured materials 

synthesized by both methods was evaluated for the degradation of amoxicillin (AMX) and 

streptomycin (STR) in aqueous solution. 

Results: Higher degradation efficiencies were encountered for the materials synthesized by 

the SG method, for instance, for AMX degradation efficiencies of 58.61 (SG) and 46.12 

(MW)% were observed after 240 minutes of photocatalytic treatment under visible light at pH 

3.5. With STR the efficiencies were 49.67 (SG) and 39.90 (MW) % at pH 8, after 240 minutes 

of photocatalytic treatment under visible light. 
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Conclusions: Visible light active materials were synthesized and fully characterized. The 

materials are efficient for the removal of antibiotics from aqueous solution. Higher degradation 

efficiencies 58.61 % for AMX and 49.67 % was obtained with the catalyst synthesized by sol-

gel.  

Financial Support: FOMIX-AGS-2011-02-1777013 and CONACYT-2012-193883. 
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Introduction: Nanoparticles of titanium dioxide (NPTiO2) are used in several applications and 

could cause toxic effects because of their metallic nature. N-acetylcysteine (NAC) is a 

sulfhydryl amino acid derivate with antioxidant properties, frequently used in the treatment 

against paracetamol overdose.  

Objective: To investigate the effects of NPTiO2 and NAC in the renal system of male Wistar 

rats.  

Materials and Methods: Male Wistar rats were treated as follows: A) Control group: saline 

solution, B) Treated NPTiO2 group: 5 mg/Kg, and C) Treated NAC group: 12 mg/Kg/1 day. 

Animals were placed into metabolic cages to obtain urine of 24h. Blood and kidney samples 

were collected. Urinary parameters were evaluated: volume, osmolarity, sodium, proteins, 

glucose, and creatinine. Glutathione (GSH) and malondialdehyde (MDA) were measured in 

homogenized renal cortex. Determinations were made three time-points: 12h, 24h and 7 days 

after administration. Statistical analyses consisted in Tukey and ANOVA tests.   

Results: Sodium concentrations were significantly elevated in group B at 7 days; treatments 

with NPTiO2 or NAC provoked glycosuria at all time-points. No changes were observed in 

creatinine concentrations, volume or osmolarity. MDA concentrations were reduced in NAC 

treatment, with to respect to group A, while NPTiO2 provoked notable increases at 7 days. 

Finally, GSH concentrations were diminished in B and C groups, but this were slightly higher in 

group C compared to group B. 

Conclusions: NAC could be an efficient renal protector, while NPTiO2 exert a remarkable 

toxic effect in the renal system. 

Financial Support: Universidad Autónoma de Aguascalientes and PRODEP. 
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Introduction: Dioxin and Dioxin-like compounds could induce adverse effect on cholinergic 

neurotransmission system. It was reported that 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) 

could reduce AChE activity via transcriptional down regulation, mediated by aryl hydrocarbon 

receptor (AhR) in SK-N-SH neuroblastoma cells. Thus AChE could be considered as a target 

of the neuronal toxicity of dioxin. In this study, we used PC12 cells as the study model to 

investigate the effect of TCDD on AChE during different stages of NGF induced PC12 

differentiation. 

Objective: To reveal the effect of dioxin on the AChE activity of neuronal cells in different 

differentiation stage and investigate the molecular mechanism of this effects. 

Materials and Methods: Cell culture and drug treatment: Pheochromocytoma PC12 cells 

were obtained from American Type Culture Collection. The TCDD concentration we used in 

this experiment iwas 1×10-9 M. AChE activities were determined by Ellman assay.  

Results: At later stage of differentiation (NGF treated for 72 hours), TCDD could slightly 

decrease AChE activity. The ratio of surface AChE activity to total AChE activity was also 

detected. Result shows that TCDD slightly increased the percentage of cell surface AChE 

activity.  

Conclusions: AChE activity could be increased during NGF induced neuronal differentiation in 

cultured PC12 cells. At later stage of differentiation (NGF treated for 72 hours), TCDD could 

slightly decrease AChE activity mainly by suppress the intracellular AChE activity. 

Financial Support: This work was supported by grants from Natural Science Foundation of 

China (21407171, 21377160, 21525730), the Strategic Priority Research Program of the 

Chinese Academy of Sciences (No. XDB14030400). 
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Introduction: Organophosphates (OPs) are neurotoxic compounds. Paraoxonase 1 (PON1) is 

an antioxidant enzyme, which prevents LDL oxidation and detoxifies certain OPs. Few studies 

have assessed the association between the exposure to OPs and PON1 in children. 

Objective: Determine the relationship between PON1 polymorphisms (PON1Q192R and 

PON1L55M) and activities (arylesterase and paraoxonase), with dialkylphosphate metabolites 

(DAPs) in urine of children from an agricultural community. 

Materials and Methods: Urinary DAPs metabolites, paraoxonase (POase-NaCl) and 

arylesterase (AREase) activities, and polymorphisms PON1L55M and PON1Q192R were analyzed 

in 110 children 6-11 years old living in an agricultural community. Anthropometric 

measurements were carried out and sociodemographic data were collected using a 

questionnaire. Nonparametric tests were used to compare DAPs concentrations according to 

PON1 genotypes and activities. Linear regression models were used to analyze the 

contribution of polymorphisms on the enzyme activities; and the association between enzyme 

activities and DAPs. 

Results: The Median value for DAPs in urine was 229.2 nmol/L (<LOD - 1292.2). Allele 

frequencies of polymorphisms in the population were L = 0.84, M = 0.16 Q = 0.38, R = 0.62; 

following the Hardy Weinberg equilibrium (x2 = 0.04, P = 0.84; x2 = 0.4, P = 0.94; for PON1L55M 

and PON1Q192R, respectively). When the DAPs concentration was analyzed by genotype, no 
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significant differences were found. However, the AREase and POase-NaCl activities were 

modified by PON1L55M and PON1Q192R polymorphisms in 12.7% and 42.2%, respectively. A 

decrease in the AREase activity was associated with DAPs concentrations (β = –4.4; 95% CI: 

–8.6 to –0.32). DAPs concentrations seem to be influenced by the father’s occupation as well 

as the proximity of homes to farmland (p<0.05), the values of AREase activity were less in 

children living near the farmland compared with children living far from these. 

Conclusions: According to our results, children living in agricultural communities have a 

higher risk of exposure to OPs. Although we focused only on PON1, other enzymes can also 

detoxify OPs such as cytochromes P450, esterases and glutathione transferases. Therefore, 

subsequent studies could also include polymorphisms of these enzymes to evaluate individual 

susceptibility toward OPs. 

Financial Support: PROMEP SES-2009-UASLP-CA-45, CONACYT-Mexico (scholarship-

thesis No. 19922) and COTEBAL-IPN.   
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Introduction: In Mayan folk medicine there are used several species of plants for the 

treatment of hypertension. However, there is no scientific evidence to support the safety when 

is ingested by the population. In search for therapeutic alternatives arises the need to evaluate 

the toxicological potential from extracts and bioactive molecules using standardized 

experimental models, this is possible through toxicological studies in animal species that 

identify the intrinsic toxicity and the target organs and tissues related to the toxicity of the 

extract in evaluation. 
Objective: To evaluate acute oral toxicity of B. graveolens used in Mayan folk medicine for the 

treatment of hypertension using a murine model. 

Materials and methods: An extract was obtained by maceration using dry leaves of B. 

graveolens and methanol. Acute oral toxicity was determined using female young (8-12 weeks) 

Wistar rats nulliparous and non-pregnant (3 rats per group). The doses of the extract was 5, 

50, 300 and 2000 mg/Kg diluted in water and the control group was dosed with vehicle (5 

mL/Kg) according to document 423 OECD Guideline for testing of chemicals. Animals were 

observed during 4 hours post administration of doses and later 1 hour daily randomly during 14 

days. Signs of toxicity were recorded in ad hoc formats. Finally, biochemical and cytological 

parameters were analyzed, gross necropsy was performed in all animals and variation of 

weight was analyzed. 

Results: At doses of 5, 50, 300 and 2000 mg/Kg no signs of toxicity, abnormal variation of 

weight or alterations in biochemical and cytological parameters are presented. 
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Conclusion: Based in mortality and/or morbidity of the study subjects, the extract of B. 

graveolens was classified in category 5 of the Globally Harmonized System of Classification 

and Labelling of Chemicals, so, its acute oral toxicity is low and its LD50 is over 2000 mg/Kg. 

Financial support: This study was financed by a grant from CONACyT, Mexico and Yucatan 

State Government (YUC-2011-C09-170222). 
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Introduction: Trichloroethylene (TCE), a commonly used industrial degreaser, is a 

widespread environmental contaminant recently classified as a known human carcinogen. 

Despite this classification, effects of TCE on adverse pregnancy outcomes remain elusive. 

TCE causes toxicity through its active metabolites such as S-(1, 2-dichlorovinyl)-L-cysteine 

(DCVC). Recently, our lab demonstrated that DCVC induces oxidative stress and loss of 

mitochondrial membrane potential in first-trimester placental cells.  

Objective: This study assessed the effects of DCVC exposure on mitochondrial function in 

human placental cells. 

Materials and Methods: First-trimester human extravillous trophoblast cells, HTR-8/SVneo, 

were exposed to 10-50 µM DCVC for 12 hours. Following exposure, the cellular oxygen 

consumption rate (OCR) and extracellular acidification rate (ECAR) were measured in real-

time time using a Seahorse XF24 analyzer, an instrument that takes measurements from the 

media surrounding intact cells. Following measurement of the basal OCR/ECAR, mitochondrial 

complex inhibitors oligomycin and antimycin A and uncoupler carbonyl cyanide-p-

trifluoromethoxyphenylhydrazone (FCCP) were serially injected into the media to target 

specific elements of the electron transport chain in order to measure key parameters of 

mitochondrial function.  

Results: Exposure to DCVC for 12 hours significantly decreased key parameters of 

mitochondrial function in HTR-8/SVneo cells (p<0.05). These decreases occurred in a 

concentration-dependent manner. Basal respiration decreased by 57% and 82%, ATP 

production decreased by 82% and 98%, maximum respiration capacity decreased by 82% and 

98% and coupling efficiency decreased by 40% and 64% with 20 and 50 µM DCVC 

treatments, respectively.   
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Conclusions: The metabolite DCVC induced substantial deficits in aerobic mitochondrial 

respiration in trophoblasts. Future research will evaluate the significance of this dysfunction on 

overall placental cellular function in the larger context of pregnancy. 

Financial Support: National Institute Of Environmental Health Sciences of the National 

Institutes of Health: Superfund Research Program PROTECT Center (P42ES017198) and 

Institutional Predoctoral Fellowship (T32ES007062) 
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Introduction: Epigenetic factors, such as maternal malnutrition, alter key elements of core 

molecular clockwork in different tissues associated to the generation of circadian rhythmicity in 

mammals. The relationship between maternal nutrition during pregnancy and the development 

of diurnal rhythmicity of the offspring is poorly known.  

Objective: Determine in a rabbit model whether the intake of unbalanced diet during 

pregnancy, leads to alterations in the development of circadian rhythmicity at physiological 

level in the offspring.  

Materials and Methods: Primiparous chinchilla female rabbits (n=17) were fed ad libitum with 

a standard diet (SD) or with high-fat and high-carbohydrates diet (HF-HC), two months before 

mating and during gestation. At birth, newborn rabbits of both groups (n=31) were nursed by 

foster mothers (fed with standard diet) once every 24 h, and maintained under 12:12 L:D cycle. 

In postnatal day 8, rabbit pups were implanted with telemetry sensors for the continuous 

recording of core body temperature, until the weaning. Temperature daily average, phase and 

period was analyzed by the software SATYL. 

Results: The HF-HC pups exhibited conspicuous differences in the development of daily core 

body temperature, in comparison to the SD pups, such as: an increase in the daily mean 

temperature, and changes in the architecture of the temporal pattern of temperature.  

Conclusions: These results indicate that maternal over-nutrition alters offspring the circadian 

system, it is possible that this changes are associated to alterations in the canonical molecular 

clock of central and peripheral oscillators. 

Financial Support: PAPIIT 212516 and CONACYT-Fronteras de la Ciencia 398. 

 

 


