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Reactive oxygen species (ROS) have gained considerable attention in recent years 

because of their direct involvement in the regulation of multiple physiological and 

pathological processes. Under normal conditions, ROS have an important role in 

cell signaling and function as essential mediators of cell homeostasis. However, 

imbalance between ROS and antioxidant systems induces oxidative stress, which 

leads to cell and tissue damage. The cellular redox modulation by HGF and its 

receptor c-Met in the liver has been studied extensively in our team. The 

generation of liver-specific c-Met knockout mouse has allowed to demonstrate the 

fundamental importance of HGF/c-Met in the control of cellular redox state by 

regulating the expression of antioxidant proteins and a parallel inhibition of pro-

oxidants systems. Regulation of cellular redox status by HGF/c-Met is a key 

determinant for liver function and the lost in the balance is strongly related to the 

initiation and progression in liver diseases, such as fibrosis, steatohepatitis, 

alcoholic liver diseases and hepatocellular carcinoma. We have found that HGF 

elicits regulation by increasing antioxidant response and decreasing the activity or 

expression od pro oxidant systems, such as NADPH oxidase. Our data indicate 

that HGF/c-Met is a master regulator of the cellular redox status, and the 

imbalance of the systems leads to cellular dysfunction and liver disease.  Conacyt: 

CB-252942, and Fronteras de la Ciencia 1320. 
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


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A MULTI-HOLISTIC APPROACH TO THE UNDERSTANDING OF THE (EPI)GENETICS AND 

MOLECULAR BASES DETERMINING NUTRITIONAL QUALITY AND BIOLOGICAL ACTIVITY IN 

FRUITS 

CARRARI Fernando1,2 

1.
 Universidad de Buenos Aires. Facultad de Agronomía. Cátedra de Genética. Buenos Aires, 

Argentina.  
2.
 Instituto de Biotecnología. CICVyA INTA Castelar. Nicolas Repetto y de los Reseros 

s/n1686Hurlingham,Buenos Aires. Argentina. 

*carrari.fernando@inta.gob.ar 

The thorough understanding of the relationships between the factors that determine productivity 
and quality in crop species requires holistic approaches based on the collection and analysis of 
data exposing changes in these variables at different organizational levels: molecular, metabolic 
and phenotypic. Tomato, in addition to its nutritional and economic importance, is an excellent 
model for the application of systemic approaches to the understanding of the problems of 
productivity and quality, since it has a wide genetic variability (natural and induced), sequenced 
genomes of different accessions and related species, along with a battery of high processivity 
phenotyping techniques set for the species. By using a germplasm collection from along the 
Argentine Andean valleys and cultivated ex-situ during several growing seasons an extensive set of 
data about morpho-agronomic and biochemical characters; including transcriptomics, metabolomics 
and sensory attributes has been obtained. The application multi-modal clustering algorithms that 
can fuse such diverse data set without normalization reveals unknown associations between the 
assayed variables and allow selecting eliteaccessions that can be used as input for breeding 
programs of the species. 
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






        
     




          
         
         



           


          

         



     
          



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ROLE OF OXYGEN REACTIVE SPECIES AND NOX IN THE DEVELOPMENT OF 
THE NERVOUS SYSTEM 

  
Morán J., Zaragoza-Campillo M.A. and Olguín M. 

Instituto de Fisiología Celular, División de Neurociencias, Departamento de 
Neurodesarrollo y Fisiología, Universidad Nacional Autónoma de México, CP 04510, 

Cd. De México. Tel. 5622-5616. email: jmoran@ifc.unam.mx 
 

Reactive oxygen species (ROS) generated by NADPH-oxidases (NOX) are involved in 
numerous physiological processes, including several events of the nervous system 
development. For instance, in neurogenic regions the levels of ROS are increased and 
the ROS produced by NOX modulate the differentiation of neural precursor cells and 
neuronal migration. Other studies have also shown that ROS modulate the cytoskeletal 
dynamics in growth cones. Furthermore, it has been reported that many neurotrophic 
factor actions are mediated by ROS. We have previously found that programmed death 
of cerebellar granule neurons (CGN) is dependent on ROS produced by a NOX. Little is 
known about the mechanisms involved in the action of ROS and NOX in neuronal 
development. 

Regarding programmed neuronal death, we demonstrated that the mitogen-activated 
protein kinases (MAPK) pathway is activated by ROS in CGN death. We suggest that 
the MAPKs JNK and p38 are activated by ROS probably by regulating ASK1, a member 
of the MAPK. It is known that ROS may act on different regulators of ASK1, particularly 
thioredoxin (Trx), Akt, and thioredoxin-interacting protein (TXNIP). By using a model of 
apoptotic death of cultured CGN (K5), we proposed that ROS produced by apoptotic 
conditions induce the dissociation of Trx1 from ASK1 and regulate the activation of Akt. 
In addition, ROS might regulate the activity of Trx1 (negative regulator of ASK1) through 
its binding to TXNIP. All these events would guarantee ASK1 activation and thus the 
downstream activation of the signaling pathways (JNK and p38) involved in the control 
of the apoptotic machinery of CGN. 

We have also explored the mechanisms by which ROS and NOX are regulated during 
neuronal development and the implications of these molecules in this process. Our 
results show that during the first 3 days of CGN development in vitro (DIV), the levels of 
ROS increased, reaching a peak at 2 and 3 DIV. Besides, the mRNA levels of NOX1 
and NOX4 reach their highest expression level at 1 DIIV, while for NOX2 is at 3 DIV.  
Concomitantly with the increment of ROS levels, the expression of microtubule 
associated proteins MAP2 and TAU increase and when CGN are treated with 
antioxidants, both the levels of ROS and the levels of MAP2 and TAU are diminished. 
Furthermore, we found that during the first 3 DIV, NOX2 was expressed in filopodia and 
growth cones, which correlated with the H2O2 distribution in the cell. Finally, NOX2 KO 
CGN showed shorter neurites than wild type CGN. Taken together, these results 
suggest that H2O2 produced by a NOX regulate the maturation of CGN. Particularly, 
ROS could be involved in the axonal development by controlling axonal growth cone 
dynamics and filopodia formation. 

This work was partially supported by CONACYT grant 179234 and PAPIIT IN210716 
Key words: NADPH-oxidase; neuronal development, redox signaling 
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MOLECULAR MECHANISMS OF ALPHA MANGOSTIN IN COMBINATION WITH 
CISPLATIN IN CERVICAL CANCER. 

 
Rojas-Alarcón M.A.1, García-López P.2, Pérez Rojas J.M.2 

1Facultad de Química, Universidad Nacional Autónoma de México, C.P. 04510 México 
D.F., México, tel. 5527597601, biguis_2007@hotmail.com 

2División de Investigación Básica, Instituto Nacional de Cancerología. Av. San Fernando 
#22, Tlalpan 14000, Apartado Postal 22026, Tel.: 56280400 ext.: 32085, CDMX, México 

pgarcia_lopez@yahoo.com.mx, jazminmarlen@gmail.com 
 

Introduction. Cervical cancer is a cellular alteration that originates in the epithelium of 
cervix, is manifested initially through low and high grade precursor intraepithelial lesions, 
progressing slowly and progressively towards invasive cancer. Cervical cancer is the 
second leading cause of the adult female population of Mexico, the first line treatment 
for this neoplasm is chemotherapy with cisplatin (CDDP). However, it has serious side 
effects. Alpha-mangostin ( -M) is a xanthone derived from the ethanolic extract of 
Garcinia mangostana Linn (GML) pericarp, which has antioxidant and anticancer 
properties. Previously, in the laboratory we demonstrated that -M increases the 
cytotoxicity of CDDP by increasing reactive oxygen species (ROS), apoptosis and 
changes in the cell cycle in both in vitro and in vivo. Objective. Examinated the effect of 
antioxidant and apoptotic pathway in tumor of cervical cancer treated with the 
combination of -M+CDDP. Methods. Expression of antioxidant proteins (superoxide 
dismutase (SOD), catalase and glutathione peroxidase (GPx)) and expression of 
apoptotic proteins (Bax, Bcl2 and caspase 3) in tumors of cervical cancer. Actin protein 
was measured as a load control. Protein was isolated using RIPA solution with protease 
inhibitor cocktail. Protein concentration was determined by the Bradford method and 
Western Blot was performed on SDS-PAGE gels, and then transferred into 
polyvinylidene fluoride (PVDF) membranes. The membrane was then blocked with 5% 
(w/v) nonfat dry skim milk in TBS-T (20 mM Tris base, 150 mM NaCl, 0.1% (v/v) Tween-
20, pH 7.4) for 1 h at room temperature, followed by overnight incubation with primary 
antibody at 4°C on a shaker and subsequently with secondary antibodies for 1h at 25° 
C, transfer bands were detected using chemiluminescence reagents, band density was 
measured using the ImageJ program. Values are expressed as the mean ± standard 
deviation of at least three independent experiments, analyzed by one-way ANOVA 
followed by the Student Newman Keuls post-test for multiple comparisons. Differences 

 Results. We show that the combination of -
M+CDDP increases SOD expression, while decreasing catalase expression, without 
significant changes in GPx expression in compared with the control group, whereas in 
the apoptotic pathway, we found an increase in a pro-apoptotic protein. Conclusion. 
Our results indicate that -M increase CDDP cytotoxicity due to increase ROS 
production which in turn increase cell death by apoptosis. 
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EVALUATION OF OXIDATIVE STRESS IN HDL AND LDL LIPOPROTEINS IN 

NEWBORNS OF WOMEN WITH PREECLAMPSIA 

Torres-Ramos YD, León-Reyes G, Maida-Claros RF, Fuentes-García S, Rodríguez-Páez 

LI. 
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Del Miguel Hidalgo, CP. 11000, Ciudad de México. Tel. 55209900, Ext. 257. E-mail: 

toye_dorin@yahoo.com.mx 

KEY WORDS: Lipoproteins, oxidative stress, neonates, preeclampsia. 

INTRODUCTION. Foetopathies by pre-eclampsia are the set of alterations observed in 

newborns of women with preeclampsia (PE) and whose etiology is unknown; however, 

this has been associated with oxidative stress (OS) and placental ischemia. These 

alterations can cause adverse effects in the growth, development and homeostasis from 

the fetal stage until the adult life. OBJECTIVE. To evaluate the oxidative stress in HDL 

and LDL of newborns of women with preeclampsia. MATERIAL AND METHODS. We 

included 30 newborns of women without PE (control group) and 30 newborns of women 

with PE. From plasma, ischemia-modified albumin (IMA) was quantified and HDL and 

LDL were isolated. In these lipoproteins were determined biomarkers of lipid damage: 

conjugated dienes (CD), malondialdehyde (MDA) and lipohydroperoxides (LHP), and 

biomarkers of protein damage: reduction of nitroblue tetrazolium (NBT), protein 

carbonylation (CP) and dityrosines (DT). The antioxidant activity of PON-I was evaluated 

in HDL. RESULTS. Newborns of women with PE presented an increase of 24.08% of 

IMA, compared with the control group. In HDL and LDL of the newborns of the problem 

group, there was an increase in the concentrations of CD (11.7%) (23.3%), LHP (21.2%) 

(82.4%) and MDA (51.5%) (103.8%); unlike the biomarkers of protein damage, which did 

not show significant differences. The PON-I activity decreased by 35%, compared to the 

control group. CONCLUSIONS. Newborn of women with PE had elevated levels of IMA, 

which indicates the presence of ischemia caused by inadequate placentation. This leads 

to an increase in reactive oxygen species (ROS), causing oxidative lipid damage in 

lipoproteins (LPs) from neonates of women with PE, associated with a decrease in PON-I 

activity, these oxidative modifications compromise vascular endothelial function. Because 

the LPs in the fetus do not cross the uterus-placental barrier, their synthesis is mainly 

produced by the fatty acids from the mother, which have been shown to have elevated 

levels of oxidation. Therefore, in future research, it is imperative to propose the use of 

therapeutic adjuvants such as the use of antioxidants to reduce OS in the mother-

newborn binomial. 
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EFFECT OF F1 AND F3 SUBFRACTIONS OBTAINED FROM THE CS-AQ TO 
CONTROL ENDOTHELIAL DYSFUNCTION: in vitro STUDIES 
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Keywords. Endothelial dysfunction, inflammation, ROS 

Introduction. Endothelial dysfunction is a marker of vascular damage, characterized by 
deteriorated vasodilatation and prothrombotic, proinflammatory and prooxidant profile, 
the two latter being the main inducers of this pathology. Objective. Evaluate in vitro the 
subfractions F1, F2 and F3 obtained from the standardized AQ-Cs to control endothelial 
dysfunction. Materials and methods. HMEC-1 cells were cultured with 0, 8, 40, 200, 
1000 and 5000 nM of AGII and two different concentrations of F1, F2 and F3 fractions 
(0.08 and 10 g/mL) or 50 g/mL of losartan or silymarin as controls, for 12 hours at 37 ° 
C with 5% CO2. At the end of the culture time, the medium was harvested and the IL6 
concentration was quantified by ELISA, which allowed discarding the F2 subfraction. 
Thereafter, cells were cultured under these same conditions but in presence of 4 
different combinations of F1 and F3, named C1, C2, C3 and C4 to evaluate their 
antiinflammatory effect (decrease of IL6 and ICAM-1 and CD62E expression in HMEC-1 
cells). The C4 combination resulted as the most efficient.  Afterwards the production of 
nitric oxide was evaluated by the Griess reaction. Finally, to examine the effects of C4 
on oxidative stress, intracellular ROS production was examined by DHE. Results. F1 
and F3 subfractions prevented the production of IL6 in endothelial dysfunction 
conditions, and the C4 combination was the best to avoid the production of IL6 and the 
expression of adhesion molecules in HMEC-1 cells. Moreover, C4 avoided the decrease 
of the availability of nitric oxide and decreased the ROS production. Conclusion. C4 is 
anti-inflammatory, promotes the availability of nitric oxide and decreases ROS 
production. 
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















       
  



         
           
         
         
           
            

           

    
           
            
        


         
   
       
    
            


    
     

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



























          
          
    
    
            
           
           
  

              
          
      
        
              

            

           


              
           






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ROLE OF REACTIVE OXYGEN SPECIES IN THE REGULATION OF THE AKT-TXNIP 

SIGNALING UNDER APOPTOTIC CONDITIONS IN CEREBELLAR GRANULE 

NEURONS 

 
 

 

 

INTRODUCTION: The reactive oxygen species (ROS) play a critical role in neuronal 
apoptosis; however, the mechanisms are not well understood. Some proteins regulate the 
redox state of other proteins that are involved in the control of the oxidative levels in the 
cell, as well as the activation/inactivation of multiple signaling pathways, that is the case 
of the thioredoxin-interacting protein (TXNIP), whose overexpression renders cells more 
susceptible to oxidative stress and promotes apoptosis. It has been shown that the 
expression of TXNIP is regulated by the PI3K/Akt pathway.  
 
OBJECTIVE: TXNIP is a pro-apoptotic protein whose function is important for the 
regulation of redox signaling and cell apoptosis. Because Akt is critical for cell survival, 
we explored the role in Akt-TXNIP signaling in ROS-induced neuronal death. 
 
METHODS: Cultured cerebellar granule neurons. Cell viability assays. ROS levels 
assays. Western Blot 
 
RESULTS: We evaluated the role of ROS in the regulation of Akt activity and the 
subsequent regulation of the TXNIP expression in a model of apoptotic death of cerebellar 
granule neurons (CGN). We observed that two apoptotic conditions that generate ROS at 
short times led to an increase in the expression of TXNIP in a time-dependent manner; 
antioxidants significantly reduced this expression. Also, caused an increase in TXNIP 
expression. Moreover, apoptotic conditions induced inactivation of Akt in a time-
dependent manner similar to TXNIP expression and treatment led to Akt inactivation. 
Besides, the pharmacological inhibition of Akt increases TXNIP expression and induces 
CGN cell death.  
 
CONCLUSIONS: Our results suggest that ROS promote neuronal apoptosis through the 
Akt-TXNIP signaling pathway, supporting the idea that the PI3K/Akt pathway regulates 
the TXNIP expression. This study highlights the potential importance of this mechanism 
in neuronal death. 
 
FUNDING: This work was supported by CONACYT 179234, DGAPA-PAPIIT, UNAM 

IN206213 and IN210716 
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














  


        
  

 
          

        
        
 

 
     

               



         
            

            
           
          


           
      
         
          


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       



          

          

         



            
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

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















       
  



         
           
         
         
           
            

           

    
           
            
        


         
   
       
    
            
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Abstract 

Candida glabrata is a haploid yeast found as a commensal in healthy individuals but 
causes serious infections in immunosuppressed patients. It is the second most common 
cause of candidiasis. C. glabrata has a well-defined oxidative stress response (OSR), 
which include enzymatic and non-enzymatic mechanisms. C. glabrata has one catalase, 
CTA1, which functions as a scavenger of H2O2 to maintain the redox balance in the cell. 
CTA1 expression is induced in the presence of oxidative stress and by carbon source 
deprivation. CTA1 has an upstream intergenic region of 4.5 kb. The resistance to 
oxidative stress generated by H2O2 is mediated by CTA1, and is much higher than S. 
cerevisiae or C. albicans. In fact, in a heterologous complementation assay in S. 
cerevisiae, CgCTA1 expressed in S. cerevisiae confers a higher resistance to H2O2. 
Furthermore, we measured the enzymatic activity of Cta1. Consistent with the increased 
resistance to H2O2, we found that CgCta1 conferred an increased enzymatic activity to 
S. cerevisiae. In order to understand how CTA1 expression is regulated, we fused in a 
plasmid the CTA1 intergenic region with GFP - . We then analyzed 
the activity of the CTA1 promoter in different background strains (WT, yap1 , skn7 , 
yap1 skn7 , msn2 , msn4 , msn2  msn4 ) in the presence of H2O2 by FACS. We 
determined that the minimal promoter is located at -1 kb from the ATG. We identified 
three positive regulatory cis acting elements located between -4 kb and -3.3 kb, -1.34 kb 
and -1 kb, and -1 kb and -0.75 kb.  Furthermore, we found that both, Yap1 and Skn7, 
are required to induce the promoter, whereas Msn2 and Msn4 are not involved for 
induction. CTA1 regulation is mediated by the presence of cis acting regulatory 
elements. 

Keywords: gene regulation, catalase, hydrogen peroxide (H2O2). 
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EVALUATION OF THE ACTIVITY ANTITUMORAL OF NANOPARTICLES (-)-EPICATECHIN-
LOADED CHITOSAN AND ITS RELATIONSHIP WITH REACTIVE OXYGEN SPECIES 
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Introduction: The search of new therapeutic strategies against cancer has been focused on 
natural products, such as the flavonoids. In this context, our studies have shown that (-)-
epicatechin (a flavonoid) present an antiproliferative effect in breast cancer cell lines. In addition, 
in vitro, we have proposed a probable mechanism of action of this flavonoid, which it was 
characterized by an induction of apoptosis, an increase in the production of reactive oxygen 
species (ROS), decreasing of antioxidant defenses and downregulation in UCP2 expression. 
Although the action of this flavonoid in cancerous cells shows its therapeutic potential, the 
flavonoids are molecules with a high sensitivity to physical, chemical and biological factors that 
limits its activity in vivo. Aim: In this study, (-)-epicatechin-loaded chitosan nanoparticles were 
generated, characterized and antitumor activity was studied. The effects of these nanoparticles 
on ROS production, UCP2 expression and apoptosis induction in the tumour were investigated. 
Material and methods: Nanoparticles were prepared by the supramolecular self-assemble. The 
nanoparticles obtained were characterized by size and polydispersity index using dynamic light 
scattering. The Z potential was determined by particle electrophoresis and the morphology was 
established with transmission electron microscopy. The load of (-)-epicatechin in the 
nanoparticles was determined by Folin-Ciocalteau assay. Antitumoral effect was evaluate in a 
syngeneic transplant model on BALB/c mice. Twenty-four mice were randomly divided into four 
groups and were intraperitoneally administered with different treatments (control, (-)-epicatechin, 
nanoparticles of chitosan and nanoparticles of (-)-epicatechin-loaded chitosan). The tumours size 
was measured on alternate days, at the end of the experiments the animals were sacrificed. 
Tumors were collected and stored to -80°C. ROS production in tumours was determined by the 
values of biomarkers of oxidative damage such as carbonyl groups, quantification of formazan 
by  (NBT), malondialdehyde (MDA), thiobarbituric reactive substance (TBARS), 
also the activity of glutathione peroxidase (GSH-Px) was analyzed. ANOVA was used to 
determine differences statistically significant. P-values < 0.05 were considered statistically 
significant.  
Results: Nanoparticles with size less to 200 nm were obtained, with a polydispersity index of 0.2, 
a zeta potential between -18 mV and -33 mV and spherical morphology. The efficiency of 
encapsulation of (-)-epicatechin and loading in the nanoparticles were 56.10 ± 3.9 % and .42 ± 
0.85 respectively.  Interestingly, nanoparticles of (-)-epicatechin-loaded chitosan showed a high 
antitumor activity in comparison to the others study groups. Finally, the differences in biomarkers 
of oxidative damage (MDA, TBARS and NBT) and decreasing of GSH-Px activity were observed 
in tumours of mice treated with nanoparticles of (-)-epicatechin-loaded chitosan. 
Conclusions: The data obtained in this study, suggest that the antitumor activity of nanoparticles 
(-)-epicatechin-loaded chitosan is mediated by a similar mechanism of oxidative damage as it is 
observed for (-)-epicatechin in vitro.

17



RELATIONSHIP BETWEEN OXIDATIVE STRESS MARKERS AND GLUCEMIA IN DIABETIC 
ELDERLY 
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Palabras clave: Diabetes mellitus, oxidative stress, elderly.  

Introduction 

 Diabetes mellitus is a chronic disease characterized by chronic hyperglycemia due to deficient 
production or action of insulin. This hyperglycemia favors alterations such as oxidative stress, which 
predisposes the body to a state of constant damage associated with the development of 
complications, hence the importance of control in patients. However, the studies in our country about 
this are scarce, hence the importance of this research. 

Objective 

Evaluate the relationship between glycemia and markers of oxidative stress in elderly diabetics. 

Methodology 

A cross-sectional and analytical study was performed on a sample of 129 patients diagnosed with 
type 2 diabetes mellitus. Prior authorization (informed consent) blood samples were taken and clinical 
markers were determined, markers of oxidative stress were also quantified: F2-isoprostanes, (ELISA, 
Cayman Chemical), Total antioxidant status (TAS) glutathione peroxidase (GPx) and superoxide 
dismutase (SOD) (Randox Lab. Kits);  glycosylated hemoglobin (HbA1c) by turbidimetry and the 
concentration of the receptor for advanced end glycosylation products  (RAGE) by ELISA (R & D).  
The data were analyzed using the SPSS IBM V. 20 program, using ANOVA and multiple linear 
regression analysis (95% confidence level). 

 
Results 
Patients were grouped according to the percentage of HbA1c; a tendency to decrease of the activity 
or concentration of the antioxidant markers SOD, TAS, GAP, uric acid and albumin was observed, as 
well as an increase in the oxidation markers F2 isoprostane and RAGE, as the percentage of HbA1c 
increases. From the multiple linear regression vs HbA1c, a model, r = 0.667 and p <0.0001 was 
obtained. A direct and significant relationship was found with F2-isoprostanes and RAGE (r = 0.392, p 
<0.0001; r = 0.308 p = 0.005 respectively), as well as an inverse relationship with SOD (r=0-0.322 
p=0.003), TAS (r=-0.401, p<0.0001), GAP (r=-0.354, p= 0.001), uric acid (r=-0.261 p<0.0001) and 
albumin (r=-0.401, p<0.0001).  These findings support the proposal linking excess circulating glucose 
with the activation of metabolic pathways that alter the balance between oxidants and antioxidants. 
The results suggest that there is a direct relationship between the percentage of HbA1c and oxidative 
stress in elderly diabetics. 
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Introduction: The excitotoxic damage is a common phenomenon in various pathologies of 
the central nervous system (CNS). The mechanism of neuronal damage depends on 
several factors, including an increase in the intracellular concentration of calcium and the 
production of reactive oxygen species (ROS). Recently, several evidences point out to the 
NADPH oxidases (NOX), particularly NOX2, as the main source of ROS responsible for 
oxidative stress during this process. The NOX production of ROS in high quantities has 
been observed in necrosis, apoptosis and inflammation. The inflammation resulting from 
excitotoxic damage, can culminate in injury or the generation of a secondary damage, 
subsequent of a deregulated inflammatory process. 

Objective: Characterize the role of ROS produced by NOX2 in the inflammatory response, 
secondary to excitotoxic damage in the striatum of mice.  

Methodology: The excitotoxic damage was produced by intracerebral (IC) injection of 
glutamate (1M) in the striatum of C57-BL6 (wild type) and gp91phox- mice (NOX2-KO); 
additionally, other wild type mice were treated with recombinant mouse IL-10 (200 pg/mL) 
at the time of injection of glutamate. Subsequently, striatum homogenates were obtained 
at 1, 3, 6, 12 and 24 hrs. NOX activity and the amount of active caspase 3 were performed 
by fluorescence spectrometry, as well as the production of inte
using ELISA methods (Abcam kit). Before the mice were sacrificed, they were subjected 
to the cylinder and the adhesive removal test for the evaluation of motor behavior. 

Results: We observed a biphasic increase of NOX activity (1hr to 12 hrs.), which was not 
observed in animals owing the deficient enzyme. Mice NOX2-KO showed a better 
performance in the cylinder and adhesive removal test, after glutamate administration 
compared to wild type animals. The NOX-2 deficient animals also showed smaller 
amounts of activated caspase 3. As for interleukins, an increase in pro-inflammatory 
interleukins was observed in both groups, however, NOX-2 deficient animals showed a 
significant increase in the production of IL-4 and IL-10, cytokines characterized as anti-
inflammatory factors. 

Conclusions: The absence of NOX-2 activity promotes the production of anti-inflammatory 
interleukins, which favor neuronal survival by decreasing caspase-3-mediated apoptotic 
death, which is reflected in a more effective recovery of motor performance 
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


          
          
          
     

             




 
           

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






      

        
 
         
          





       
 



             




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       
         

      
       
































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















































 25










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        

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
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The NADPH oxidase (NOX) family catalyzes the electron transport of cytosolic 
NADPH to molecular oxygen and generates O2- which dismutase to H2O2.We 
reported that 1-adrenergic receptors (AR) activation increased Nox2 activity and 
enhanced extracellular H2O2 pool in isolated hepatocytes; whereas -AR activation 
decreased Nox2 activity and lowered extracellular H2O2 pool in the same 
cells.Because the ARs also lead to activate the rates of hepatic glycogenolysis, 
ureagenesis, and glyconeogenesis (GUG), we explored an eventual role of 
this extracellular H2O2 once generated by 1-AR activation, on the above 
mentioned metabolic routes.Results: a) H2O2 1-AR activation 
stimulates the rate of GUG in isolated hepatocytes; b) this H2O2 effect was 
prevented if H2O2 uptake by hepatocytes was impaired  by AgNO3 or with 
Aquaporine-8 (Aq) antibodies; c) when H2O2 generated by 1-AR activation is 

-AR activation did not stimulate the rate of 
GUG in the cell;   d) when H2O2 uptake we impaired with Aq -
AR activation stimulates the rate of GUG in isolated hepatocytes; e) H2O2 

1-AR activation demanded the presence of cytosolic Ca2+; f) 
H2O2 increased, in a doses dependent form, cytosolic Ca2+ pool in hepatocyte at 
expenses of o -AR activation  does not increase 
cytosolic Ca2+ pool.These data strongly suggest the role of H2O2 as the second 

1-AR, at least in hepatic cells.    Partially supported by 
PAPIIT IN214616 and CONACYT 166733 

 
  
 

27
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Introduction. The term acute kidney disease (AKI) is used to include a wide range of 
pathologies characterized by an abrupt deterioration of kidney function and an 
increased in renal damage markers. Since mitochondrial function and regulation is 
essential for the maintenance of renal function, the idea that mitochondrial 
dysfunction plays a fundamental role in the genesis and progression of AKI has 
raised in recent years. Nevertheless, the bioenergetics and oxidative stress 
alterations involved in AKI model induced by folic acid administration (FA) (widely 
used to study clinical AKI given their likenesses) are not fully understood. On the 
other hand, N-acetylcysteine (NAC), a selective antioxidant, could be a powerful 
agent to prevent both mitochondrial and renal dysfunction in AKI, given its ability to 
control the mitochondrial ROS production. However, this hypothesis has not been 
explored 

Objective. To characterize the mitochondrial bioenergetics and oxidative stress 
alterations in the AKI induced by FA, as well as the effect of the of NAC in these 
parameters. 

Methods. Four groups of Wistar male rats (250-300gr) were used: 1-Vehicle group. 
2-FA, single injection of folic acid (300mg/kg). 3-NAC+FA, two dose of NAC (300 
mg/kg) plus FA (300mg/kg). (4) NAC, only NAC (300 mg/kg). The animals were 
sacrificed 24 h after the FA administration and the blood (for renal damage markers) 
and kidneys were extracted (for mitochondria isolation).Mitochondrial respiration was 
determined feeding CI, CII and both. As well as the total uncoupled respiration, the 
activity of each mitochondrial complex, mitochondrial membrane potential and ATP 
production. The redox state in mitochondria was evaluated by the production of 
hydrogen peroxide. 

Results. FA administration increases the renal damage markers creatinine and blood 
urea nitrogen (BUN), as well the rise in the urinary volume and kidney weight. That 
increase in renal damage markers was reduced by NAC preadministration. 
Furthermore, FA also induced the decrease in: State 3, State 4o, respiratory control 
(RC) and OXPHOS capacity (P) in CI-feeding respiration; reduction in State 3, RC 
and P in CI+CII-feeding respiration; besides it decreases the mitochondrial 
membrane potential (in state 3), ATP synthase and complex I activities and increase 
the H2O2 mitochondrial production. Moreover, NAC prevent partially all these 
alterations. 

Conclusions. Folic acid induces mitochondrial bioenergetic and ROS production 
alterations in the kidney which might contribute to the development of AKI in this 
model. Additionally, NAC protected the kidney function preventing the emergence of 
these alterations. 
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EVALUATION OF THE ANTIGENOTOXIC CAPACITY OF A MICROENCAPSULATED 
OF GRANADA AGAINST THE OXIDATIVE DAMAGE PRODUCED BY ACRYLAMIDE 
 
Madrigal-Santillán E1*, Morales-González JA1, Madrigal-Bujaidar E2, Sánchez-Gutiérrez 
M3, Izquierdo-Vega JA3, Morales-González A4, Betanzos-Cabrera G3 
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Lindavista. Ciudad de México. 07738. 
 

Acrylamide (AA) is an , -unsaturated carbonyl compound with a high chemical activity 
that participate in different reactions to generate free radicals. The best known is the 
metabolic transformation to glycidamide, which binds to DNA and can cause genetic 
damage. AA is considered a pro-carcinogen agent class 2A and different studies have 
evidenced its presence in starchy foods and reducing sugars processed at high 
temperatures (above 120 °C). On the other hand, the granada (Punica granatum L.), 
besides being a fresh seasonal fruit, has been traditionally used for its anti-inflammatory, 
anti-angiogenic and anti-tumor capacity; properties attributed to antioxidants present in 
its chemical composition. 
The aim of this study was to determine the antigenotoxic potential of a 
microencapsulated of granada (MEGr) against oxidative damage caused by acrylamide 
evaluated by micronucleus assay. We include a negative control, a control batch of 
MEGr (3 g/kg), a positive batch (AA in a dose of 50 mg/kg), and a combined lot with 
MEGr plus AA. The MEGr was administered intragastrically for 14 days before the 
intraperitoneal administration of AA. For a week, we perform blood smear, were stained 
and observed microscopically to quantify the number of micronucleated erythrocytes 
normochromic (ENCMN). 
The results indicated that the genotoxic effect of AA increased with the time of 
administration; on the contrary, the MEGr is not a micronucleus inducer agent; and 
significantly reduces the frequency ENCMN to the 48hr of treatment. The greater 
protection was at the end of the experiment (40%). 
These results suggest that the process of microencapsulation used (conversion of 
natural juice in small particles of water soluble powder) maintains the natural properties 
of the fruit and allow their antioxidant compounds reach the digestive tract. Whereby, the 
MEGr may be considered a chemopreventive agent, and its mechanism of action 
probably is related to their antioxidant capacity. 
 
Keywords: P. granatum, acrylamide, micronucleus. 
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MORPHOLOGICAL CHANGES AND ROS PRODUCTION BY IMMUNEPOTENT CRP 
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Introduction Cancer, one of the major causes of morbidity and mortality worldwide, 

represents the third-leading cause of death in Mexico. The main therapeutic options 

include surgery, chemotherapy or radiotherapy, unfortunately most of them are non-

specific. As a therapeutic alternative, immunotherapy arose in order to restore or enhance 

the immune system's ability to fight cancer. A promising immunotherapy is the use of 

IMMUNEPOTENT CRP, a bovine dialyzable leukocyte extract (bDLE) obtained from 

bovine spleen. Previous studies have demonstrated the cytotoxic effects of the ICRP in 

different cancer cell lines and revealed that it induces a caspase-independent death. 

Objective The aim of the present study was to evaluate the morphological changes and 

the production of reactive oxygen species induced by the ICRP in human cervical (HeLa) 

and breast (MCF7) cancer cell lines. Methods Changes in cell morphology were assessed 

by means of light microscopy after treatment with ICRP. To determine the type of vacuoles 

in the cell, the chromatin condensation and the mitochondrial membrane potential, cells 

were analyzed by confocal fluorescence microscopy using different dyes (CYTO ID 

Green, LYSO ID Green, Hoechst 33258 and TMRE). Cell death analysis (phosphatidyl-

serine exposure / membrane permeability) and oxidative stress-dependent changes were 

evaluated by flow cytometry using a labeling with Annexin V / Propidium Iodide (PI) and 

DCFDA, respectively. Results Data shows that treatment with ICRP induces: 

autophagosome formation, loss of mitochondrial membrane potential and chromatin 

condensation in both cell lines. Moreover, ICRP induces PS exposure, PMP and ROS 

production. However, cells pre-treatment with a ROS inhibitor (N-acetyl cysteine, NAC) 

prevents these characteristics of cell death. Furthermore, ROS inhibition also impedes 

autophagosome formation. Conclusion ICRP induces ROS-dependent RCD in HeLa and 

MCF7 cancer cells, provoking autophagosome formation, loss of mitochondrial membrane 

potential and chromatin condensation. 

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The lignolytic enzymes of basidiomicetes are necessary for an efficient bioconversion of 

plant residues. The fermentation of fungi produces three extracellular enzymes that are 

essential for the degradation of lignin: lignin peroxidase (LiP), manganese peroxidase 

(MnP), and laccase. The fibers coconut are mainly made up of lignin, cellulose and 

hemicellulose, this components represents 34, 30 and 10% of coconut chemical 

composition, respectively. The coconut mesocarp has high water retention capacity, 

which makes it a suitable material for use in solid state fermentation and the production 

of metabolites of interest. Therefore, the aim of this study was to quantify the enzymatic 

activities of the lignolytic enzymes produced during the solid-state fermentation for the 

delignification of the coconut mesocarp. In the fermentation, 1 g of sterile coconut 

mesocarp was used as carrier and source of carbon. Trametes polyzona was growed in 

Pontecorvo medium using the mycelium during 24 h of growth, the medium was 

additioned to adjust the humidity of the substrate to 80 %. The inoculum was kept at a 

constant temperature of 28 °C during 10 days, taking samples for the enzymatic kinetics. 

Protein enzymatic extracts were determined by Bradford method and the enzymatic 

activity were studied by spectrophotometric methods. The enzymatic activity of laccase 

was quantified by the oxidation reaction from ABTS to ABTS + cation and manganese 

peroxidase activity was determined by oxidation of phenol-red. Moreover, the enzymatic 

activity of lignin peroxidase was evaluated through the formation reaction of 

veratraldehyde. At the end of the fermentation process, a maximum protein value was 

obtained: 586 g (dry simple) in the enzymatic extracts. The laccase presented 

its maximum activity on the eighth day (5.3 U/g), whereas the maximum values of lignin 

peroxidase and manganese peroxidase were observed at ninth day, 0.096 U/g and 0.5 

U/g, respectively. The presence of laccase in the last days indicates that the 

microorganism has consumed the easily metabolizable compounds of the medium. The 

increase in the activity of MnP and LiP was due to the formation of reactive species such 

as peroxides, the main inducers of enzymatic expression, and as a result of the 

metabolism of laccase activity products. 

34



ANTIOXIDANT ACTIVITY IN A FUNCTIONAL BREAD ADDED WITH FERMENTED 

COCONUT MESOCARP USING TRAMETES POLIZONA 

 

Hernández-Delgado, N. C., Escutia-López, K. N., Ramírez-Calzada, C. A., Hidalgo-

Gutiérrez, S.E., Enríquez-Guerra, V. E., Sánchez-Pardo, M. E., Jiménez García, J. E. 

Instituto Politécnico Nacional. Escuela Nacional de Ciencias Biológicas. Laboratorio 

de investigación de alimentos. Unidad Profesional, Adolfo López Mateos. Av. Wilfrido 

Massieu esq. Cda. Manuel Stampa s/n, C.P.07738 Delegación Gustavo A. Madero, 

México. Tel. 5729-6000. Ext.57878. nace_avril92@hotmail.com 

Coconut mesocarp, solid-state fermentation, antioxidant activity 

The generation of reactive oxygen species and reactive nitrogen species in the body 

is a consequence of the exposition to different physicochemical conditions or 

pathological states in various endogenous systems. The free radicals are very 

unstable and they react quickly with other groups or substances in the body. These 

components are present in all the essential structures of cells, and it is possible that 

may origin a cellular or tissue damage. The antioxidants from a diet can protect 

against disease related with the oxidative stress, through oral administration. Besides 

these antioxidants can be addition for producing functional food. The aim of this work 

was to evaluate the phytochemical content and the antioxidant activity of dried and 

fermented coconut mesocarp using solid-state fermentation (SSF) with Trametes 

polyzonaand to elaborate bakery product (baguette). For the solid-state fermentation, 

1 g of sterile coconut mesocarp was used as carrier and source of carbon. The 

methanolic extracts of the samples were obtained in order to evaluate their 

antioxidant properties. The polyphenols content was determinated using the Folin

Ciocalteu method. The phenolic content in the dried sample was 138.15 µg gallic acid 

equivalents (GAE) and fermented coconut mesocarp was 26.33 µg GAE, the lowest 

concentration was 2.36 µg GAE for bakery product. The highest antioxidant activity 

evaluated with DPPH method in dried coconut mesocarp was 76.4 % inhibition, 

followed by fermented coconut mesocarp with 42% inhibition, and the lowest activity 

was 18.5% inhibition in the bakery product. The highest antioxidant activity evaluated 

with ABTS method was 177.56 µM trolox equivalents (TE), followed fermented by 

coconut mesocarp with 42 µM TE, and the lowest was 4.16 µM TE in baguette. The 

antioxidant activity in baguette with fermented coconut mesocarp was 51.8 % higher 

than the control bread. The results showed that coconut mesocarp could be used in 

the formulation of bakery product with a higher content of phenols, which improves 

the antioxidant capacity and nutritional quality of the baguette with respect to the 

conventional one.  
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Mexican agroindustry generates approximately 96,000 tons of peanut (Arachis 

hypogaea) waste per year, most of which are not used and contribute to the 

problem of environmental contamination. Several studies have shown that these 

byproducts contain phytochemicals, such as polyphenols, whose concentrations 

depend on variety, maturity and culture conditions. The antioxidant properties of 

phytochemicals have the potential to prevent damage caused by lipid alterations in 

the body associated with obesity and its manifestations of hepatic steatosis and its 

involvement in liver function. The aim of this study was to characterize one of the 

residues of peanut (Arachis hypogaea): the seminal integument for use as a 

functional ingredient in a product with nutraceutical properties. The raw material 

was obtained by peeling the peanut by hand. The content of polyphenols and 

flavonoids in the integument as well as the antioxidant activity were quantified by 

the DPPH method, FRAP and iron chelating activity. The content of polyphenols 

and flavonoids was 72.11 ± 7.81mg / GAE/g and 44.43 ± 1.55 mg/CAE/g. The 

following data were found for antioxidant capacity: 208.95 ± 7.28 mol TE/ g by the 

DPPH method; 491.4 ± 54.2 mol TE/g by FRAP method and 10.60±1.71 g 

EDTA/g for iron chelating activity. It is important to emphasize that the polyphenol 

content in the peanut integument is related to a high antioxidant capacity, which 

means: it is directly proportional. Due to the high content of phytochemicals 

(polyphenols) present in the peanut integument, we proposed the addition of this 

component as an ingredient in the formulation of functional products. 

 


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Introduction. Cancer is a group of diseases mainly characterized by uncontrolled 
proliferation and cell death deficiencies, representing a serious health problem in 
Mexico and all around the world. Today, several therapies against this set of 
diseases are available, and the most implemented (chemotherapy and radiotherapy) 
are well known to affect 
quality life. Therefore, alternative therapies have been developed, such as 
immunotherapy. Immunotherapies include IMMUNEPOTENT CRP (I-CRP), 
molecules smaller than 12kDa obtained from the dialyzable extract of bovine 
leukocytes, which is used in patients as an adjuvant to reduce the negative effects 
of the chemotherapy and radiotherapy. It has also been shown to present cytotoxic 
capacity per se over different cancer cell lines. As cell death and cell cycle arrest are 
implicated in viability diminution, in the present work we assessed cell death and cell 
cycle arrest induced by I-CRP on A549 (lung cancer), HeLa (cervical cancer) and 
MCF-7 (breast cancer) cell lines. Moreover, as reactive oxygen species (ROS) are 
involved in both processes, the antioxidant N-acetylcysteine (NAC) was used to 
study the role of ROS on these effects. Objective. Assessment of cell viability 
diminution, cell death, and cell cycle arrest induced by I-CRP in cancer cell lines, 
and the effect of ROS inhibition on these effects. Methodology. In all the assays, 
cells were treated with I-CRP, and NAC was used as an antioxidant. First, cell 
viability was evaluated by MTT assay. Afterward, we implemented a fluorescence-
activated cell sorting (FACS) by flow cytometry in different experiments to observe 
multiple characteristics associated with the loss of cell viability, such as cell 
membrane permeabilization (propidium iodide), phosphatidylserine exposure 
(annexin V), ROS production (DCFDA), loss of mitochondrial membrane potential 
(TMRE), and the effects on cell cycle (propidium iodide). Results. Our data shows 
that I-CRP is cytotoxic in a dose-dependent manner in all cancer cell lines tested, as 
it reduced cell viability, and induced phosphatidylserine exposure, plasma 
membrane permeability, and cell cycle arrest. It also causes mitochondrial damage 
as observed by loss of mitochondrial membrane potential and ROS production. Cells 
pretreatment with NAC inhibited cell death caused by I-CRP, but did not affect cell 
cycle arrest. Conclusion. ROS play a main role in the reduction of cancer cells 
viability induced by I-CRP. Altogether, these results improve the knowledge about 
the mechanism in which I-CRP operates. 
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ABSTRACT 
 
Background: Idiopathic pulmonary fibrosis is a chronic, progressive, lethal 
disease of unknown etiology associated with aging. It might possibly be the 
result of a complex interaction between environmental and genetic factors. In 
this work we analyze the effect of hypoxia on gene expression of fibrosis-related 
proteins in pulmonary fibroblasts. Objetive: To measure smooth muscle alpha-
actin (ACTA), TGF- 1 and the transcription factors HIF1 , HIF2  and HIF3  
gene expression in fibroblasts from healthy and fibrotic lungs exposed to 1% 
oxygen for 12, 24, 48, 72 and 96 hours, in order to determine if hypoxia could 
play a role in the development and maintenance of fibrosis. Methods: Healthy 
and fibrotic fibroblasts were cultured under conditions of hypoxia (1% O2) during 
several periods and gene expression was measured by real-time PCR. Possible 
differences between experimental cells exposed to hypoxia and unexposed 
control cells were analyzed by a -test. Results: When comparing 
basal gene expression (0 hours) against the different exposure periods (12, 24, 
48, 72 and 96 hours) of hypoxia in normal and fibrotic fibroblasts, we observed 
significant differences in the expression of ACTA, HIF1a and HIF2  (p <0.05) 
whereas HIF3  expression was not observed in any condition. Additionally, we 
observed no significant increase in the expression of TGF- 1 in normal 
fibroblast in hypoxia, while significant differences were observed in fibrotic cells 
after 12 hours exposure. When corresponding exposure period groups were 
compared (normal vs fibrotic fibroblasts) significant differences in the 
expression of ACTA, HIF1a and HIF2  were observed, while no differences in 
TGF- 1 expression were found. Fibrotic fibroblasts express more ACTA, TGF-

1, HIF1  and HIF2  than normal fibroblasts when subjected to 1% hypoxia. 
Regarding protein levels it was observed by Western blot that the fibrotic 
fibroblasts express since the basal more SMA than the healthy and hypoxia 
at 48 hours increases slightly more. In healthy fibroblasts little protein is 
observed in the basal and a significant increase in hypoxia at 48 hours, but the 
increase is not major than in fibrotic fibroblast in normoxia and hypoxia. 
Conclusion: Hypoxia may play a role in the development of fibrosis probably 
involving overexpression of pro-fibrotic markers such as ACTA and TGF- 1. 
 

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ŵĐĐŶǆŶĐǇŶ

Ŷ   ŵǇ  ďŶŶ Ŷ ǁĐ ŵ ŵĐ 
ĐŵǆĐŵŶŶŶǇǀďŶǁŵŶ
ĐŶŶďďĐĐŵŵŶŶŶŵ
ǇŶĐŵŵŶĐŶǁĐďǁŶŵ
Đ Ŷ  ŶĐ Đ  ǆŵŶ  ďŶ  ǁ
ďŶŶŶŵĐŶĐǀŵŶŵŶŵĐŵĐĐ
ŵŵŶ ŵĐ  Ŷ ǀ  Ŷ ŶǇ ŵǁǇ Đ 
ŵŵĐŵŶĐŶŶŶĐ
    ŵŶ Đ Ŷ ŵ ŵŶǀ 
ďŶĐǁŵŶŵŵďŶďŶŶŶ

Ŷ  Ŷ Đ  Đ ď Ŷ ŶĐŶ Ŷ ŵ  ŶĐ Ŷ
ǇŵŶďĐŶŶďŶĐǇŶŶŵĐĐ
ďŶ Ŷ  ŵ  ǆ ;Ϳ  ŵĐ Ŷ  Ŷŵ
ĐǇ ŵŶŶ ŶĐŶ Đ   Ŷ  Đ
Đǀ ǆǇŶ Đ ;Ϳ Ŷ  Ǉ ǁǇŵď  ŵǇ ǀ
ďŶ Ŷ Ŷ  ǀǇŵŵŵŶ ŵ ŶǁĐ Ǉ ŵ Ǉ Ŷ ŵŶ
Ŷ  ĐĐ ĐĐŶĐ   Đ  ŶǀŶ 
ŶĐǇ  ŶǇ  Ŷ ŵĐŶŵ  Ŷ Ŷ  ŶĐŶ Ŷ
ŵ

ŵ Đ  ŶǇŶ ŶŶŶ ŵŶ
ŶŶǇĐŶĐŶďǁŶŵŶǁĐǆŶ
ǆ ǁ Ŷ Ŷ Ŷ Ǉ ŵŵŶĐŶ Ŷ ď ŶďǇ
Ŷ ŶŵŶ ĐŶŵĐĐǇ ;Ϳ ǁ ĐŶ Ŷ Ŷ Ŷ
ŵ ŵ Đ  Ŷ Ŷ ǁ  Ŷ ǀŵďǇ
Ŷ  ĐĐŶ ǁĐ    ŵĐŶ  ĐǇŶ 
ŶĐǇĐĐĐĐŶĐǇŵŵŶĐŶǁŶ
ď Ŷ Ŷ ŶĐ ǁ ǆ ďǇ Ŷ Ŷ Ŷ Ŷ ǆď
ŶďǇĐŵŶŶĐŶǁǆŶďŶǇ
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CURCUMIN: A POWERFUL ANTIOXIDANT THAT REGULATES THE EXPRESSION
OF PROTEINS IN THE LIVER OF DIABETIC db/db MICE

Silva-Gaona O. G.1, Vargas-Ortiz K.1, Hernández-Ortiz M.2, Ramírez-Emiliano J.1,
Encarnación-Guevara S.2, Pérez-Vázquez V.1*.

1Dpto. de Ciencias Médicas, División de Ciencias de la Salud, Campus León,
Universidad de Guanajuato, 20 de enero, 929 Col. Obregón CP 37320. León, Gto.,

México. E-Mail: vpvazquez@ugto.mx; Tel.: +52-477-7143-812; Fax: +52-477-7167-623.
2Centro de Ciencias Genómicas, UNAM, Cuernavaca, Mor., México.

Introduction. DM2 is a metabolic disease characterized by hyperglycemia resulting from
defects in the secretion and/or action of insulin. In the liver, elevated levels of glucose and
insulin modify gene expression. In Addition, DM2 is a model of oxidative stress. Curcumin
is a powerful antioxidant and antidiabetic agent that regulates the gene expression of
different signaling pathways through various transcription factors.

Objective. To evaluate the effect of curcumin on the protein expression profile in liver of
diabetic db/db mice.

Methodology. Four groups of five mice, two healthy groups (WT) and two diabetic groups
(db/db) were formed. Two groups were given curcumin (WT+C and db/db+C) at 0.75%
w/w in diet. Liver proteins were separated by 2D electrophoresis. Differential protein
expression analysis was performed on ImageMaster 2D Platinum software, proteins were
identified by MALDI-TOF and subjected to enrichment analysis using STRING, DAVID
and BRENDA databases.

Results. We found 41 proteins with differential expression change, of which 36 changed
in the db/db group. Among the proteins modified in diabetic mice are the PRDX1 and
GPDX1 -related redox regulation, as well as the TXNDC5 involved in cell apoptosis.
Curcumin prevented the expression change of eight of the 36 proteins, and two appeared
again. Curcumin decreased IDH3A and increased DHTKD1, involved in the Krebs cycle
as well as carbohydrate, lipid and protein metabolism; Decreased PP1R14D which
regulates glycogen metabolism; decreased MUP2 and MUP6 related to hormonal
metabolic regulation, and increased SERPINB1 and PDX3X involved in the insulin
signaling pathway.

Conclusion. Although curcumin had no effect on proteins related to redox regulation, it
was able to prevent the change in the expression of proteins in the liver of diabetic mice,
involved in the metabolism of carbohydrates, lipids, proteins, in the Krebs cycle, in
regulation of glycogen metabolism and in the signaling pathway of insulin. The results
shown in this paper highlight the beneficial effect of curcumin, and may serve to select
molecular biomarkers useful for the diagnosis and treatment of DM2.

Keywords: curcumin, diabetes mellitus, proteomics.
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MEASUREMENT OF ANTIOXIDANT CAPACITY IN AQUEOUS, ACETONIC AND 
ALCOHOLIC EXTRACTS OF LEAVES AND FLOWERS of Cuphea wrightii  
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Key words: Antioxidant activity, medicinal plants, DPPH. 
 
Introduction. The antioxidant capacity helps to reduce the pro-oxidative state inflicted 
by reactive oxygen species which are produced either from natural cell metabolisms or 
from external sources and increased in different chronic and degenerative diseases. 
Antioxidant compounds have received attention in recent years, particularly the ones 
from medicinal plants. Several studies reported about the bioactive compounds present 
in plants called phytochemicals, these are produced in the secondary metabolism. 
Among the different medicinal plants use in Michoacán is the Cuphea wrightii known in 
Spanish and is used in for the treatment of several diseases. 
There are no information available concerning the compounds or its properties.  
 
Objective. Evaluate the antioxidant capacity of Cuphea wrightii from the aqueous, 
acetone and alcoholic extracts.  
 
Methods. Aqueous (AQE), acetone (ACE) and alcoholic extracts (OHE) of the leaves 
and flowers were obtained and evaluated the antioxidant activity using the 1-1-dyphenyl-
2-picrylhydrazyl (DPPH) method (Bonet and Brand-Williams). Sample solutions were 
diluted in methanol. The absorbance was measured at 517 nm. The control used was 
ascorbic acid Results are presented as EC50 (µg/ ml): the concentration required to 
inhibit 50% of DPPH free radicals. TEC50 is the time needed to reach the steady state to 
EC50 concentration and AE (antiradical efficiency) obtained with the inverse of the EC50 

multiplied by TEC50. 

 
Results. Flower AQE have the highest antioxidant capacity compared with leaves, when 
comparing the results with ACE and OHE, the strongest activity was obtained with 
leaves ACE and flower OHE respectively. Combination of leaves and leaves also exhibit 
high antioxidant activity. 
 
Conclusions. The extracts analyzed from Cuphea wrightii exhibited a high antioxidant 
capacity. Individually, Flowers have the strongest antioxidant capacity. To our 
knowledge, this is the first report where this evaluation is reported. 
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DETERMINATION OF ANTIOXIDANT ACTIVITY OF EXTRACTS OF  
Cordia elaeagnoides. 
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Introduction: For decades, the direct relationship between overproduction of free 
radicals in the body and certain disease states as cancer, autoimmune disorders, 
rheumatoid arthritis, aging, cardiovascular and neurodegenerative diseases has been 
studied. The human body has several mechanisms to counteract oxidative stress 
through the production of antioxidants, these antioxidants act to prevent and repair 
damage caused by reactive oxygen species (ROS), and therefore can improve immune 
defense and reduce risk of cancer and degenerative diseases. Several compounds 
present in plant products have the property of acting as antioxidants. Among the most 
studied compounds are phenols, polyphenols and flavonoids. Their metal-chelating 
capabilities and radical-scavenging properties have enabled phenolic compounds to be 
thought of as effective free radical scavengers and inhibitors of lipid peroxidation. 
 
Objective: Determine the antioxidant activity of aqueous, acetone and alcoholic extracts 
from different parts of the plant Cordia elaeagnoides (a medicinal plant used in the state 
of Michoacán). 
 
Materials and methods: Aqueous, acetone and alcoholic extracts of leaves, flowers, 
seeds, bark and branches of Cordia elaeagnoides. The antioxidant activity was 
determined using the stable 1, 1-diphenyl-2-picril hydrazyl (DPPH) at 517 nm at different 
time intervals. The percentage of remaining DPPH obtained against the standard 
concentration was then plotted to obtain the amount of antioxidant necessary to 
decrease the initial DPPH concentration by 50% (IC50). We obtained the time needed to 
reach the steady state to IC50 concentration (TEC50). Also the antiradical efficiency (AE) 
was calculated by the following formula: AE= 1/IC50xTEC50. 

 

Results: In all the different sections of the plant analyzed a greater antioxidant activity 
was observed in the aqueous extracts compared to the acetone and alcoholic extracts. 
The alcoholic extracts had higher antioxidant activity than the acetone extracts. 
 
Conclusions: With the results obtained, the antioxidant activity of the extracts of the 
Cordia elaeagnoides is reported for the first time. 
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EFFECT OF A FUNTIONAL FOOD WITH RICE BRAN ON OXIDATIVE 

STRESS IN PERSONS WITH OVERWEIGHT AND OBESITY 
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Introduction: Several studies have showed that obesity is associated with 
oxidative stress and it is a factor to develop comorbidities like insulin resistance 
and Diabetes mellitus type 2 (DM2). For that reason it is important to develop 
strategies to reduce oxidative stress. Nowadays, it is known that the rice bran 
contains antioxidants, for example polyphenols and tocopherols. In this study, 
our aim was to determine if a functional food made from rice bran (marzipan) 
has the capacity to reduce the oxidative stress present in people with 
overweight or obesity. Methods: A functional food made with rice bran, in the 
form of a marzipan was crafted and given to 23 persons (14 male and 9 female) 
ranging from 22 to 53 years old, with a BMI >25, with no other comorbidities. 
Marzipan was given daily for 20 days. Before and after consumption of 
marzipan measuring anthropometric parameters (BMI, height, weight and waist 
circumference), biochemical parameters (total cholesterol, HDL cholesterol, 
triglycerides,  fasting serum glucose, insulin) and biomarkers of oxidative stress 
(carbonyl groups, quinones groups, thiobarbituric reactive substances (TBARS), 
malondialdehyde (MDA), thiol groups (SH), arginase activity and Glutathione 
peroxidase (GSH-Px) activity) were evaluated in order to determine and analyze  
systemic oxidative stress state. Student´s t-test was used to determine 
differences statistically significant. P-values <0.05 were considered statistically 
significant. Results: Our results reveal a significant decrease on TBARS, MDA, 
carbonyl groups, GSH-Px and arginase activity.  The concentrations of the SH 
groups showed no changes but quinones group increase. Conclusion: The 
functional food made with rice bran has the capacity to reduce the oxidative 
stress of people with overweight or obesity. 
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CHITOSAN-COATED GOLD NANOPARTICLES INDUCE REACTIVE OXYGEN 
SPECIES-DEPENDENT CELL DEATH IN LEUKEMIC CELL LINES 
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Unidad de Muerte Celular Regulada en Cáncer y Sistema Inmune del Laboratorio de 
Inmunología y Virología de la Universidad Autónoma de Nuevo León. San Nicolás de 

los Garza Nuevo León, México. Tel: (81) 83 29 4000. Ext: 6424.                              
Correo electrónico: ana.martinezto@uanl.edu.mx 

Key words: Leukemia, regulated cell death, ROS 
 
INTRODUCTION. Cancer represents a serious health problem around the world. It is 
known that first-line therapies are frequently characterized by affecting normal cells, 
moreover deregulations in tumor cells, such as their capacity to evade cell death, promote 
treatment resistance. Therefore, the development of new therapies that can be specific to 
cancer cells and overcome cell death resistance is necessary. Recent studies show that 
both gold nanoparticles (AuNPs) and chitosan have interesting biological activities 
including potential antitumor effects.  
OBJECTIVE. Synthesis of chitosan-coated gold nanoparticles, and analysis of their effect 
in cell death of leukemic (K562 and CEM) and non-cancerous cells (PBMC). 
METHODS. Chitosan-capped gold nanoparticles (chAuNPs) were synthethized by 
chemical method. Cell death was evaluated by cell morphology, phosphatidilserine 
exposure, and plasma membrane permeabilization in leukemic and Peripheral Blood 
Mononuclear Cells (PBMC).   Expression of cleaved caspases 8, 9, and 3 were assessed 
by western blot. The dependence of caspases on cell death was assessed using a 
pancaspase inhibitor (Q-VD.OPH). The loss of mitochondrial membrane potential and 
ROS generation were measured using TMRE and DCFDA, respectively. Finally, the effect 
of ROS in cell death was assessed using the antioxidant N-Acetyl Cystein (NAC) as a 
ROS inhibitor. 
RESULTS. Data shows that chAuNPs are cytotoxic in a dose-dependent manner in 
leukemia cells, while the show low citoxicity on PBMC. Additionally, they induce caspase 
activation, but the cell death is not dependent of caspases. They also induce mitochondrial 
damage and ROS production. Finally, our results also show that cell death and 
mitochondrial damage induced by chAuNPs are inhibited in the presence of NAC. 
CONCLUSION. Altogether these results improve the knowledge of chitosan-capped 
AuNPs as selective cytotoxic agents, and open the way to the design of new 
pharmacological strategies that include these agents against cancer. 
 

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MODULATION OF REACTIVE OXIGEN SPECIES GENERATION AND THE 

PHAGOCYTIC PROCESS BY HEPATOCYTE GROWTH FACTOR IN ALVEOLAR 
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Keywords. Tuberculosis, Hepatocyte Growth Factor and Mycolic Acid. Introduction. The 
Tuberculosis (Tb) is a disease initiated by Mycobacterium tuberculosis (Mtb). This disease 
is characterized by the formation of granulomes in lung tissue inhibiting gaseous 
exchange. Furthermore, Mtb have in its cell wall mycolic acids (MA) that provide it 
resistance and survival. MA are hidroxilipids with antigen capacity that are recognized for 
alveolar macrophagues for phagocytosis and bacterial elimitation. The phagocytosis is a 
specially endocytic process responsible in degradation of pathogens or strange bodies. 
NADPH oxidase is one of the main component in the process, especially the form Nox2. 
This complex is responsible for generation of reactive oxygen species (ROS) as 
superoxide anion radical (O.-

2). It is known that hepatocyte growth factor (HGF) is a 
modulator of the cell redox state, so in the present work our Aim was to determine if HGF 
improve and regulate the phagocytosis process and Nox2-derived ROS production in 
alveolar macrophagues in response to MA. Material and Methods. We performed neutral 
red assay for cell funtionality in the cell line J774A.1.  We fixed optimal MA concentration 
at 250ng/mL. Moreover, we generated a plasmidic vector (pEGFP-Nox2) that contains 
Nox2 and the green fluorescence protein (eGFP). Cells were treated with HGF (50ng/mL). 
c-Met immunofluorescence, phagocytosis assay and ROS assay (DHE) in presence or 
not of HGF and MA, Western blot was performed following standard methods. Our results 
indicated that HGF increase the phagocytosis process and ROS production in 
macrophages at short times, in addition, the Nox2 transfected cells confirmed previous 
result at short times, since a loss in the location of Nox2 in plasmatic membrane was 
recorded at 15 minutes of treatment, and after 30 min it is relocated again in plasmatic 
membrane. Furthermore the Western blot indicate that the subunits of NADPH oxidase 
are increasing with the HGF treatment at long times indicating a better immune response. 
In conclusion, we are demonstrating that HGF is an immunomodulator agent in the 
phagocytic process and ROS production in the cells improving the phagocytic response 
against MA. Conacyt CB 252942 
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INTRODUCTION. Preeclampsia (PE) is a multisystemic syndrome that represents a 

public health problem. Its etiology is unknown; however, it has been proposed that 

abnormal implantation and maternal complications may be related to changes in lipid 

metabolism and an increase in oxidative stress (OS). OBJECTIVE. To evaluate the lipid 

profile and oxidative damage in HDL and LDL lipoproteins of women with preeclampsia. 

MATERIALS AND METHODS. We included 30 women without a diagnosis of PE 

(control) and 30 with PE. From plasma, the lipid profile was determined and HDL and 

LDL were isolated. In these lipoproteins were determined biomarkers of lipid damage: 

conjugated dienes (CD), malondialdehyde (MDA) and lipohydroperoxides (LHP) and 

biomarkers of protein damage: reduction of nitroblue tetrazolium (NBT), protein 

carbonylation (PC) and dityrosines (DT). The antioxidant activity of PON-I was evaluated 

in HDL. RESULTS. The PE group exhibited LDL levels that were 51.56% higher than 

the control group. The levels of total cholesterol, triglycerides, HDL, Apo-A and Apo-B 

did not present a significant difference between groups. The results shown in HDL and 

LDL of women with PE an increase in the concentrations of CD (23%) (18%), MDA 

(25%) (42%) and LHP (70%) (80%) respectively, compared with the control group. 

Even, an increase in NBT (34%) (27%), PC (41%) (34%) and DT (88%) (93%) was 

observed in HDL and LDL, respectively. The PON-I activity in women with PE 

decreased by 60%, compared to the control group. CONCLUSIONS. In women with PE, 

there is an evident lipid and protein damage in HDL and LDL, that can be caused by an 

increase in OS and by an inadequate antioxidant defense, translated as a decrease in 

PON-I activity. This process may be involved in the structural alteration of lipoproteins, 

which results in the formation of oxidized LDL that can generate damage in the vascular 

endothelium, characteristic of this syndrome. 
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INTRODUCTION: Preeclampsia (PE) is a public health problem with unknown etiology; 
however, its close relationship with oxidative stress (OE) has been demonstrated. It has 
been reported that in plasma of women with PE, there is an increase of lipohydroperoxides 
(LHP) and malondialdehyde (MDA), both products of lipid oxidation, which promotes the 
vascular endothelium dysfunction. Currently, the term "Fetopathy by preeclampsia" has 
been coined, to the alterations observed in neonates of women with PE. At present, there 
are no studies that evaluate at the biochemical level, the impact that the PE generates in 
the neonates. OBJECTIVE: To evaluate the process of lipoperoxidation in neonates of 
women with preeclampsia compared with a control group. METHODS: We included 54 
neonates (n = 27 represents the control group and n = 27 neonates born to women with 
PE). From the arterial cord blood, plasma was obtained, in which markers of oxidative 
damage to lipids (conjugated dienes (CD), LHP and MDA) and oxidative damage to 
proteins (protein carbonylation (PC)). Antioxidant defense was determined by the 
enzymatic activity of paraoxonase (PON-I) and total antioxidant capacity (CUPRAC). To 
determine the availability of nitric oxide, Nitrites and Nitrates were determined. RESULTS: 
Neonates of women with PE showed a significant increase in oxidative lipid damage, for 
CD 41%, LHP 38% and MDA 86%, for the CP increased by 42%, compared to the control 
group. The antioxidant defense presented an increase of 40% and 14% for CUPRAC and 
PON-I respectively. The Nitrites/Nitrates concentration presented a 57% decrease in the 
neonates of women with PE. CONCLUSION: OE present in women with PE affects the 
circulating lipids of the neonates, resulting in an increase in the markers of lipoperoxidation 
CD, LPH and MDA, the latter form adducts with proteins, which promotes the increase in 
the carbonylation of proteins. These oxidative modifications cause damage to the vascular 
endothelium, which affects the availability of nitric oxide that is reflected in the decrease 
of nitrites / nitrates, which could explain the activation in the antioxidant systems of the 
neonates, translated into an increase of CUPRAC and PON-I, so that in future research 
the use of an antioxidant therapy in women with PE is proposed to reduce OE in neonates. 
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Introduction 

Human aging is a universal and inevitable phenomenon. Average life expectancy has 
improved in the last century. Currently 60-70% of older adults are independent, 30% are 
fragile or at risk and 3% are bedridden. However, the excessive increase in body weight of 
this population due to changes in eating habits and poor physical activity is one of the major 
problems. Overweight and obesity are a major risk factor for death, with a mortality rate of 
about 3 million adults per year. Physical exercise has a specific incidence preventing 
diseases and contributing to maintain motor independence and its biological, psychological, 
socioeconomic and affective benefits. Increased oxidative damage to biomolecules, 
insufficient repair capacity of lesions produced, and decrease in the level and activity of 
exogenous enzymes and antioxidants have been shown to contribute to the 
etiopathogenesis of chronic degenerative diseases. Therefore, the objective of this work was 
to determine the most effective activity, whether controlled or uncontrolled, to decrease the 
damage to biomolecules in obese elderly adults. 

Material and methods 

An experimental, randomized controlled clinical study was conducted, forming 2 groups of 
obese elderly adults with N = 7 each (women); Who underwent a physical activity program 
for 12 weeks. The first AFC group with elevated BMI, received controlled physical activity; 
And the second group with high BMI uncontrolled physical activity (AFNC). The two groups 
underwent anthropometric evaluation to determine body composition, strength, endurance 
and flexibility; In addition, a blood sample was taken. The determinations were before and 
after the physical activity program, to determine biomolecule damage by determination of 1.- 
Lipid Damage, Malondialdehyde (MDA). 2.- Protein damage. Quantification of carbonyl 
groups. 3.- Antioxidant activity. Total SH or thiol groups. 

Results 

A decrease in anthropometric and biochemical parameters was found; As well as an increase 
in muscle% in older adults who had controlled physical activity (AFC), likewise AFC showed 
a decrease in biomolecule damage in markers of MDA lipid damage and carbonyl groups as 
a marker of protein damage and An increase in the antioxidant defense determined by the 
SH groups, as opposed to NAFTA, which had no changes in their anthropometric parameters 
or markers of molecular damage. 

Conclusion 

Controlled physical activity is a strategy that improves the anthropometric, morphofunctional 
and biochemical parameters; And decreases the damage to biomolecules in obese elderly 
adults. 
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Summary: 

Obesity is observed in the aging process, sarcopenic obesity is a term that has been 
coined to describe the simultaneous occurrence of obesity in individuals with low 
muscle mass. 

Objectives: To evaluate the effects of a sports medical program with isometric 
exercises on the production of ERO and muscle mass in adult {healthy and with 
sarcopenec obesity. 

Method: Two groups of female adults aged 60 to 75 years were included. The first 
group consisted of theoretically healthy older adults (AMTS, n = 30) and the second 
group of older adults with sarcopenia obesity (AMOS, n = 30). Both groups 
underwent a sports medical program with isotonic exercises with progressive weight 
loads for 90 days practicing anthropometric assessments, body composition, 
strength, physical performance, reaction times, flexibility, as well as clinical 
biochemical profile and markers of oxidative damage ( MDA, Carbonyls and SH 
groups) were determined before and after the intervention. 

Results: The implementation of the sports medical program generated changes in 
anthropometric parameters, morphofunctional parameters and clinical biochemical 
variables. Lipid oxidative damage markers (MDA) decreased in both groups, the 
marker of protein damage increased in the AMOS group after the program. An 
increase in antioxidant defense systems was observed in both groups. 

Discussion: the AMOS group was at an important degree of fragility at day 0 of the 
intervention; When implementing the sports medical program achieved an optimum 
redox state necessary to potentiate the diminished muscle mass and achieved to 
reverse the degree of fragility. 
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EFFECT OF MELATONIN ON OXIDATIVE STRESS MARKERS IN HEART, LIVER, 
KIDNEY AND BRAIN OF BALB/c MICE SUBJECTED TO CHRONIC SLEEP 
DEPRIVATION 
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Introduction: Chronic sleep deprivation is an important factor in neurobehavioral, 
cardiovascular and metabolic morbidity in both developing and adult patients. Cellular 
protection is favored by melatonin, a hormone that besides regulating the sleep cycle has 
an antioxidant function. Objective: Evaluate the effect of melatonin on oxidative stress 
markers in brain, heart, liver and kidney of BALB/c mice under chronic sleep deprivation. 
Methodology: Sleep deprivation (SD)12:12h cycle with time inversion was performed 
using the multiple platform method and mice were divided into 3 groups (I, Control group; 
II, Sleep deprivation; and III, Sleep deprivation plus melatonin). Oxidative stress markers 
were quantified in tissue homogenates. Results: Lipoperoxides in the cerebral cortex of 
mice subjected to SD increased significantly compared to the control group and this 
increase is reversed by melatonin (MEL). While in other brain tissues no change was 
detected in the content of lipoperoxides, nitrate-nitrite, and membrane fluidity under the 
different treatments. Glutathione peroxidase activity in hippocampus and basal ganglia of 
the SD mice decreased significantly as compared to the control group, whereas in cerebral 
cortex no change was observed in any treatment. The content of lipoperoxides in 
comparison to the control group decreased in the group submitted to SD with MEL in heart 
and increased in the group submitted to SD in kidney; while in the liver did not exhibit 
changes in the different treatments. Membrane fluidity in the heart and kidney showed a 
significant increase in the MEL treatment group compared to the control group. While the 
liver showed no change in fluidity under the different treatments. Nitrate-nitrite content in 
heart and liver of mice submitted to SD with MEL treatment increased significantly 
compared to the control group. In the kidney, the significant increase was presented in 
the group submitted to SD and was reversed by the MEL. Glutathione peroxidase activity 
in heart and liver showed no change in any of the treatments, while, in kidney, this activity 
significantly decreased in the SD group with MEL treatment compared to the SD group. 
Conclusion: melatonin administration has beneficial effects on some OS markers in mice 
under chronic sleep deprivation. 
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EFFECT OF OXIDATIVE STRESS ON THE EXPRESSION OF INFLAMMATORY 

MARKERS IN HYPOCAMPUS OF RATS EXPOSED TO LOW OZONE 
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Arancibia, S. srivas@unam.mx 
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 Exposure to ozone caused by photochemical air pollution is a serious health 
problem in large cities. It has been shown that exposure to such gas causes a 
oxidative stress state. It is also known that neurodegenerative diseases present a 
oxidative stress state, which causes alterations in the response of the endogenous 
antioxidant systems, as well as a loss of regulation of the inflammatory process. In 
our laboratory, we have developed a noninvasive murine model of Alzheimer's 
disease. This model is produced by chronically exposing animals to low ozone 
doses, similar to what happens in a day of environmental contingency. 
 The objective of this study was to evaluate the effect of oxidative stress on 
peroxidized lipids, Mn-SOD activity, and expression of TNF alpha, COX 2, NFkB, IL2 
and beta amyloid 1-42 in rats hippocampus chronically exposed to ozone. 
 For this purpose, 72 male Wistar rats with free access to water and food were 
randomly divided into 6 groups (n = 12), each group received one of the following 
treatments: 1) Control (ozone free air) 2) ozone 7 days, 3) ozone 15 days, 4) ozone 
30 days, 5) ozone 60 days and 6) ozone 90 days of exposure (0.25 ppm for 4 hours 
daily from Monday to Friday). Two hours after the last treatment, the animals were 
deeply anesthetized, the hippocampus was obtained and 6 rats from each group 
were processed to evaluate oxidized lipids and Mn-SOD activity by 
spectrophotometry. By western blot, the levels of TNF alpha, COX 2, NFkB, IL2 and 
BA 1-42 were determined. The other 6 brains were processed for 
immunohistochemical techniques against the above-mentioned antibodies.  
 Results show an increase in lipid peroxidation from 7 days to 90 days of ozone 
exposure (p <0.05). Mn-SOD activity shows an increase in its expression from 15 
days to 60 days, and a decrease in its activity after 15 days of ozone exposure (p 
<0.05). The TNF alpha, COX 2, NFkB, IL2 expression showed a significant increase 
(p <0.05) from the 15 days of exposure and during the rest of the treatments to 
ozone. The number of cells expressing beta-amyloid 1-42 increases significantly at 
30, 60 and 90 days of exposure to ozone in control comparison (p <0.05). 
 With these results, we can conclude that the chronic oxidative stress state, 
caused by low doses of ozone exposure, leads to a loss of regulation of the 
inflammatory response and the expression of amyloid beta 1-42 like what happens 
in Alzheimer's disease. 
 
This work was supported by DGAPA IN221417 to S.R-A. 
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EFFECT OF CONTROLLED PHYSICAL ACTIVITY ON COGNITIVE DETERIORATION AND 

OXIDATIVE DAMAGE IN ELDERLY ADULTS WITH MELLITIS TYPE 2 DIABETES 
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a SEPI-ESM-IPN. Laboratorio de Bioquímica Inorgánica 102. Plan de San Luis y Díaz Mirón S/N. 
Delegación Miguel Hidalgo. CP-11340, dra_lilianagl@yahoo.com.mx  

Introduction 

Diabetes Mellitus (DM) represents a leading cause of mortality in Mexico, and DM and 

hyperglycemia has been linked to oxidative stress as a triggering factor of cognitive impairment in 

older diabetics. On the other hand, regular exercise has been shown to be effective in improving 

glucose control, which could probably improve cognitive function. In addition to reducing the risk of 

dementia and Alzheimer's. The psychosocial benefits of exercise gain special prominence, 

combating isolation, depression, anxiety and favoring self-esteem and social cohesion. 

Objective: The main objective of this study is to determine whether through programmed aerobic 

exercise accompanied by memory and association exercises can improve glycemic control in older 

adults with DM and improve cognitive impairment. 

Material and methods: A prospective, longitudinal, controlled clinical study was conducted with n = 

16 of older adult women diagnosed with type 2 diabetes mellitus, who underwent a program of 

controlled physical activity and memory and association exercise. His physical condition, 

anthropometry, was initially evaluated to determine: his body composition, strength, endurance and 

flexibility. In addition, a blood sample was taken before and 90 days after the program of controlled 

physical activity and memory and association exercises to determine the damage to biomolecules 

(malondialdehyde (MDA), protein damage, (quantification of carbonyl groups), Clinical biochemical 

variables (triglycerides, cholesterol, capillary glucose, glycosylated hemoglobin), antioxidant activity 

(SH or total thiol groups) and cognitive impairment (MMSE, MOCA). 

Results: In older adults with DM, a reduction in weight and percentage of body fat was found, 

including a reduction in systolic blood pressure. In clinical  cholesterol and triglycerides 

were reduced as well as glucose and glycosylated hemoglobin levels. As for cognitive impairment, 

an or of 250mg / dl glucose was found. The physical activity program, memory and association 

exercises generated a better performance in the MMSE and MOCA tests. 

Conclusions: Controlled physical activity, memory exercise and association improve glycemic levels 

(glycosylated hemoglobin) and clinical biochemical variables such as triglycerides and cholesterol, 

as well as anthropometric variables (weight and fat percentage) in diabetic elderly adults. Damage 

to biomolecules. There was also a significant improvement in the performance of the MMSE and 

MOCA tests at the end of the program. 
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Effect of linolenic acid (omega-3) on function and lipoperoxidation of liver 

mitochondria of rats during lactation. 

 

Figueroa-García MC, Coate-Camacho R (1) y *Mejía-Zepeda R (1). 1 Laboratorio 4, 

UBIMED. FES Iztacala, UNAM. E-mail: ŵŶŵŵǆ

Introduction. The lactationis a fundamental period for the development of individuals, not 

only because of the higher cell plasticity during this period, but also because it is a period 

for the adaptation of the individuals and their metabolism to its environment. Currently, the 

omega-3 fatty acids ( 3)isrecommended not only as an antioxidant source, but also as 

promoters for brain development and plasticity in infants, however, this is a hypothesis not 

yet demonstrated. In recent researches the supplement of 3 was given in the diet to 

individuals, it was reported adverse effects of these kind of fatty acids that point out that far 

from stimulating beneficial effects, they are promoting Reactive Oxygen Species formation 

and damage to the tissues. So, a fundamental question arises: What is the effect of 3 in the 

generation of Reactive Oxygen Species and in the metabolism of mitochondria?. 

Methodology. Newborn Wistar ratas (10 males and 10 females) were used; 5 males and 5 

females were supplemented with a daily doses of 3 (125 mg/kg of body weight) during 

lactation. At 1 month-old, the animals were sacrificed, the liver was removed and the 

mitochondria obtained by centrifugations. It was measured the mitochondrial activity with a 

Clark-type electrode and MDA formation. Results. The results show that the animals 

supplemented with 3, males and females,have a 65% higher concentration of MDAin 

liver mitochondria compared to controls without 3. In male rats, the mitochondrial 

Respiratory Control is 60% lower than the control males, but in female rats there was an 

increment of 21% in the Respiratory Control compared with the respective female controls. 

A statistical difference p<0.05 was considered in both parameters.Conclusions. The results 

obtained show that the supplementation of 3 during lactation induces the increase of 

Reactive Oxygen Species and consequently the lipoperoxidation in both, males and 

females. The results of oximetry show an alteration in the Respiratory Control in liver 

mitochondria; however, the Pearson Correlation analysis did not show an important 

association between these two variables. Therefore, it is possible that the changes in oxygen 

consumption are associated to changes in the composition and membrane fluidity of the 

mitochondrial membrane, possibly derived from the lipoperoxidation.  

 

PAPIIT IN-215917 
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

























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Introduction: Diabetes mellitus is a chronic degenerative disease, with impact worldwide. 
It is characterized by hyperglycemia, this leads overproduction of Reactive Oxygen 
Species (ROS) and depletion of antioxidant defense system to generate oxidative stress, 
which is responsible of neuroinflammation and subsequent neurodegeneration, and 
progressive cognitive deterioration in diabetics. On the other hand, hypothalamus plays a 
central role on regulation of feeding behavior and homeostasis of glucose, it can be 
affected during diabetes. Neuropeptide Y (NPY) is a key molecule abundantly expressed 
in this region, this molecule has orexigenic activity, and therefore its increased expression 
in diabetes induces hyperphagia, which could be counterproductive for a diabetic patient. 
It has been shown that endogenous antioxidants are involved in NPY-mediated appetite 
control. Therefore, it is necessary to study the effects of exogenous antioxidants as Aged 
garlic extract (AGE) in relation to appetite control in diabetic rats. Objective: Evaluate the 
effects of AGE on NPY mRNA level and markers of oxidative stress in hypothalamus and 
blood of diabetic rats. Methodology: Male Wistar rats (10 weeks old) were used, and they 
were divided randomly into 4 groups: 1) Control, 2) Control with AGE; 3) Diabetic; 4) 
Diabetic with AGE. Diabetes was induced by treatment with streptozotocin (60mg/kg b.w.) 
freshly prepared in sodium citrate buffer administered intraperitonally (i.p.). The treatment 
with AGE (200mg/kg b.w.) was given via oral every day for four weeks. The superoxide 
dismutase 1 and 2 (SOD1 and SOD2),  catalase  (CAT),  glutathione  peroxidase  (GPx)  
and NPY mRNA  levels  were measured  by  real-time  RT-PCR,  and  ROS levels  by  
flow citometry in hypothalamus. Markers of oxidative stress: Malondialdehyde (MDA) and 
carbonyl groups levels were measured in blood samples at the end of treatment. Results: 
Diabetic rats showed increase of SOD2, CAT, GPx and NPY mRNA levels in 
hypothalamus compared with control group (p<0.05), and there was a tendency of MDA 
levels to increase. Administration of AGE decreases CAT mRNA levels (p<0.05), while, 
SOD2 and GPx mRNA decrease not significatively (p>0.05). NPY mRNA level shows a 
tendency to increase in hypothalamus. Markers of oxidative stress in blood not present 
important changes. The treatment of AGE in control rats, induces a decrease ROS level 
(p<0.05), and shown a tendency to increases SOD1, CAT and GPx mRNA levels. 
Moreover, it increases NPY mRNA level in hypothalamus (p<0.05), and tends to 
decreases MDA in blood. Conclusion: These findings suggest that in this model of 
diabetes, the AGE administered via oral, could regulate the mRNA expression of 
antioxidant enzyme genes and it has an important effect on mRNA expression of NPY in 
hypothalamus. 
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           
           
         
            
        
 


           

         
          

 
          

          


           

          
          





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TERT-BUTYLHYDROQUINONE (TBHQ) HORMETIC  INDUCTION, AS A 
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The presence of saturated fatty acids has recently been related with the 
development and progression of sarcopenia, due to oxidative stress increase. In 
recent years, treatments have been developed to counteract oxidative damage. 
Among the most prominent, are those tratments that promote or induce an 
adaptive response to changes in the physiological or cellular homeostasis. A 
process that is based on these mechanisms is hormesis . Hormesis can be 

environmental factor that is damaging at higher doses induces an adaptive 
beneficial effect  
 
An interesting molecule that might activate an hormetic response due to its 
chemical-biological properties is the phenolic compound Tert-butylhydroquinone 
(tBHQ), which has been used in the food industry as an excellent food 
preservative. It has been shown that tBHQ treatments are capable of inducing the 
expression of different enzymes involved in detoxification and in antioxidant 
defense through the activation of transcription factor Nrf2. 
 
In the present work, an hormetic model was developed in the rat myoblast cell line 
L6 in order to decrease the oxidative damage induced with palmitic acid, by pre-
treating L6 cells with tBHQ at different concentrations (20, 50, ) and time 
points (6, 12, 18, 24 h). Our results showed that the best hormetic dose was 50 
for 12 h. As a model of oxidative damage, sodium palmitate was used at 
concentrations of 0.25, 0.5, 0.75 and 1 mM on the L6 cell line. Fatty acids 
incorporation was corroborated with the red Oil technique. The results obtained in 
the present work will allow us to evaluate the antioxidant hormetic model that might 
be able to counteract the damage observed during aging in muscle tissue. 
 
This work was supported by CONACyT through the project. As well as by INGER 
DI-PI-013/2015 and CONACyT's "Thematic Network on Aging, Health and Social 
Development". PPR and BABG are graduate students supported by CONACyT. 
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There is evidence that oxidative stress is involved in human skin lesions caused by UVB 
irradiation, which is mediated predominantly by reactive oxygen species (ROS) 
immediately after irradiation. Likewise, there is an antioxidant defense system limiting the 
noxious actions of these radicals; it can remove reactive species through enzymatic and 
non-enzymatic antioxidants. In this sense, the main compounds used in skin care are 
vitamins (A, B3, C and E), polyphenols and carotenoids due to their antioxidant activity 
(AOX). However, peptides with AOX are not commonly used for skin protection. Thus, 
the aim of the present study was to assess the protective effect of peptide fractions 
obtained from white sorghum (Sorghum bicolor L. Moench) grain on the activity of 
endogenous antioxidant defense enzymes during oxidative stress in human skin 
cultures.  
Sorghum kafirins (prolamin fraction) were extracted with t-butanol and were hydrolyzed 
with alcalase by using an enzyme/substrate ratio of 1.6 U/g protein for 9 h, at pH 7.5 and 
50°C (Degree of hydrolysis = 18 %). For peptide separation, hydrolysates were 
fractionated through an ultrafiltration (UF) system with a MW cut-off (MWCO) of 3000 Da. 
Peptide concentration was determined by TNBS method. Antioxidant activity was 
measured by enzymatic activity of superoxide dismutase (SOD), catalase (CAT) and 
glutathione peroxidase (GPx) by the use of antioxidant assay kits. Skin samples (n=6) 
were obtained from healthy adults (25  35 years of age) and tissue cultures were 
prepared according to previously reported protocols. Four groups were assessed for 
each sample: non-UVB-exposed skin (negative control); UVB-exposed skin (positive 
control); non-UVB-exposed skin plus peptides (group 1) and UVB-exposed skin plus 
peptides (group 2). Prolamin extraction showed the presence of the three main Kafirins 

- - -Kaf). UF achieved the separation of peptide fractions (PF; MW < 3000Da), 
with 37.71 ± 3.69% of permeate with a peptide concentration of 818.56 ± 112.63 mg/mL 
eq L-Leucine. UVB exposed controls resulted in a reduction of (10  52 %) SOD, CAT 
and GPx activity in comparison to negative controls, which is due to the presence of 
oxidative stress.   
However, when applying the PF, it was observed that the activity of the enzymes did not 
decrease (SOD, CAT and GPx), whereby the PF have a protective effect during the 
oxidative stress on the human skin caused by exposure to UVB irradiation. Our results 
show that fractions of sorghum peptides had a protective effect on the activity of 
antioxidant enzymes in the presence of oxidative stress. Therefore, PF derived from 
kafirins could are incorporated as ingredients in health skin products.  
 
Keywords: oxidative stress, skin, peptides. 
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A NITRIC OXIDE SPIN TRAP SHORTENS SURVIVAL OF RATS WITH SEPTIC 

SHOCK, INDEPENDENT OF THE STEP OF SEPTIC SHOCK OF ADMINISTRATION  
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U.P. Zacatenco, Col. San Pedro Zacatenco, Ciudad de México 07738, México. 
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Plan de San Luis y Salvador Díaz Mirón S/N, Col. Casco de Santo Tomás, Del. Miguel 
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The goal of the study was originally to make a time course of nitric oxide (NO) production 
in septic shock. Septic shock was induced in male Wistar rats (10-week old, 280-300g) 
through the intravenous administration of lipopolysaccharide (LPS, 6 mg/Kg). NO 
production was determined by electron paramagnetic resonance (EPR) and Griess 
reaction in blood samples taken before or 1, 2, 3 and 6 hours after LPS. The animals were 
divided into 4 groups for each phase (phase 1: survival, phase 2: sampling) two of the four 
groups were treated with the  NO spin trap sodium diethyldithiocarbamate (DETC, 500 
mg/kg, intraperitoneal), iron sulfate and sodium citrate (35 and 187.5 mg/kg, respectively, 
both subcutaneous) to form the adduct Fe-DETC-NO and increase NO EPR detection. 
This treatment was given at the same time (DETC-0) or three hours (DETC-3) after LPS. 
The other two groups were treated with LPS. DETC treatment significantly reduced the 
survival mean time: 11.49 h for ISS, 6.4 for DETC-0 and 5.0 for DETC-3 (p<0.01, Mantel 
Cox Test). NO converted in nitrate/nitrite was also reduced by DETC (p<0.01, two way 
ANOVA, Bonferroni post hoc). Fe-DETC-NO EPR spectrum was detected even two hours 
after DETC administration. Later, Fe-DETC-NO spectrum was slowly replaced by HbNO 
(adduct of hemoglobin and NO) spectrum. It is concluded that DETC effects on NO last 
longer that it was previously reported (up to 30 min). Even though it is thought that NO is 
needed in the first phase of shock (compensation) whereas its excess contributes to 
vasoplegia and multiple organ failure during decompensation, our results show that NO is 
needed in both phases.  
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CURCUMIN MODULATES MITOCHONDRIAL BIOENERGETIC ALTERATIONS 

AND REACTIVE OXYGEN SPECIES PRODUCTION IN CISPLATIN-INDUCED 

RENAL DAMAGE. 
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Pedraza-Chaverri J.1.           
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Introduction: Curcumin is a polyphenol extracted from the plant Curcuma longa 
rhizome that exhibits antioxidant and anti-inflammatory activity. On the other hand, 
cisplatin is widely utilized as quimioterapeutic agent for diverse type of cancer, but a 
side effect is acute kidney injury (AKI). Diverse mechanisms have been reported for 
this injury, such as oxidative stress, increase in the production of reactive oxygen 
species (ROS), inflammation, DNA damage and apoptosis, as well as mitochondrial 
damage. Previous studies have shown that curcumin can have protective effect; 
however, it is unknown whether curcumin protection it is related to attenuate 
hydrogen peroxide (H2O2) production and bioenergetics mitochondrial alterations.  
 
Objective: To determine the effect of curcumin on mitochondrial bioenergetics in 
acute kidney injury induces by cisplatin.  
 
Methods: We used 4 groups of Wistar rats (200-250 g) for the experiments. 1) 
Vehicle, 2) Cisplatin (CP), 3) CP and Curcumin (Cur) and 4) Cur. Rats were treated 
with curcumin (200 mg/kg/day) for 3 days and/or a single dose of cisplatin (5 mg/kg). 
Blood urea nitrogen (BUN) and creatinine were measured in plasma. In isolated 
mitochondria we measured oxygen consumption in state 3 and state 4, respiratory 
control index (RCI), ADP/O, hydrogen peroxide production, and mitochondrial 
membrane potential using as substrate malate-glutamate and succinate, 
furthermore to  evaluating the activity of complex I. 
 
Results: We showed that curcumin protects against cisplatin-induced AKI, which is 
related to decrease bioenergetics as oxygen consumption alterations in state 3, 
ADP/O and RCI. In addition, recover mitochondrial membrane potential and activity 
of complex I. Furthermore, curcumin reduced H2O2 production caused by cisplatin. 
 
Conclusions: Curcumin can reduce alterations in mitochondrial bioenergetics and 
H2O2 production in the AKI induced by cisplatin. 

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DETECTION OF NITRIC OXIDE THROUGH EPR IN BLOOD  

AND BRAINS OF TYPE II DIABETIC RATS 
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The prevalence of diabetes has dramatically increased worldwide due to the vast 
enhancement in the obesity rate. Nephropathy and cerebrovascular disease are two of 
the major complications of diabetes and the leading cause of end-stage renal disease and 
stroke respectively. Hyperglycemia seems to be the driving force for the development of 
diabetic complications. It is well known that hyperglycemia increases the production of 
free radicals resulting in oxidative stress. Reactive oxygen species (ROS) and reactive 
nitrogen species (RNS) seem to play a role in diabetic cardiovascular complications. Nitric 
Oxide (NO) has beneficial or detrimental effects depending on its concentration and the 
environment where it is produced.  
The goal of the present study was to detect the systemic and cerebral NO by means of 
Electron Paramagnetic Resonance (EPR) in type 2 diabetic rats. Diabetes was induced 
by streptozotocin in Male Wistar rats. Eight weeks later, NO was significantly greater in 
blood of diabetic compared to normal rats, whereas this mediator was significantly 
reduced in diabetic compared to normal brains. 
NO in blood is the sum of NO production in the entire organism. Even though the 
significance of our results is unknown we could postulate that a large quantity of systemic 
NO comes from organs where smooth muscle relaxation is massive in diabetes such as 
gastrointestinal tract. The reduction of NO in diabetic brains could explain cerebral deficit 
and brain vascular fragility in diabetes. 
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
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
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









           
             
         
          
        
     

           
         
   


           
         
          

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Introduction.In degenerative diseases such as Alzheimer's or diabetes mellitus 
type II or colitis have been reported conditions of oxidative stress and oxidation of 
biomolecules. Although mammalian cells have antioxidant systems to prevent, 
reduce or repair oxidation damage, there are irreversible oxidations such as 3-
nitrotyrosine, which is formed by the reaction of peroxynitrite and tyrosine of 
proteins.It has been determined that the yeast Debaryomyceshansenii can 
degrade residual free 3-nitrotyrosine.Objective. Evaluation of the denitrase activity 
of D. hanseniiin liver proteins of Musmusculus with colitis.Methods and Results. 
In liver protein extracts of M. musculus with and without colitis were measured 
ROSlevels.In mice with colitis significantly increased ROS levels up to two-fold in 
relation to the control (t-Student, p<0.06).The concentration of 3-nitrotyrosine 
decreased significantly in the liver protein extracts of M. musculus with colitis 
incubated with the yeast extracts(Mann-Whitney, p<0.001). The concentration of 
nitrites increases in the samples incubated with the yeast extract (Mann-Whitney, 
p<0.001),this result corroborates the degradation of 3-nitrotyrosine.Conclusions. 
The formation of 3-nitrotyrosine can be reversed by denitraseenzymes of D. 
hansenii.Acknowledgments.This work was partially financed by the grant 
DGAPA-PAPIIT-IN226716 "Evaluation of genetic expression and detoxification of 
oxidation in yeast Debaryomyceshansenii: towards biotechnology in chronic 
degenerative diseases." 
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Sarcopenic obesity (SO) is a medical condition which is defined as the presence of both 
sarcopenia and obesity. Sarcopenia is the gradual loss of strength, quality, and quantity 
of muscle during aging and obesity is associated with having an excess of body fat.  
The increase in the adipose tissue with the decrease of the muscular mass initiates at 
60 years of age and leads to a greater functional impairment that in each of the 
separated process  (Rolland et al., 2009). Harmans theory of aging says that the 
accumulation of oxidative damage caused by free radicals generated throughout life 
produces greater susceptibility to present chronic diseases like SO in aged organisms. It 
is known that the generation of Reactive Oxygen Species (ROS) is three times higher in 
old mice (28 to 32 months old) than in young mice (10 months old), and this has been 
associated with 30% of the mass loss of the gastrocnemius muscle (Muller et al., 2007). 
According to the European Working Group on Sarcopenia in Older People (EWGSOP), 
the Dual-energy X-ray absorptiometry (DXA) is the gold standard for diagnosis for SO.  
Our interest was to establish a SO model using sedentary Wistar female rats of 4, 8, 12, 
16, 20, 24 and 28 months old, and rats of the same ages under a low-intensity exercise 
regimen along with the life. We compared both groups by determinations of DXA, 
biochemical parameters, histological analysis, and oxidative protein damage. Our 
preliminary results, comparing both groups, showed significant differences (p <0.005) in 
the composition of fat and muscle, protein oxidative damage and triglycerides levels. 
Hematoxylin and eosin stain revealed morphological changes in the proportion of fat and 
muscle in myocytes. These data indicate that physical training of low intensity 
throughout life is a good therapeutic strategy for the prevention of SO in comparison of a 
sedentary lifestyle. Our results provide a good model for the molecular study of SO and 
oxidative stress in aging that could be a used for the evaluation and comparison of 
therapeutic strategies for effective SO prevention. 
 

 

Keywords: Sarcopenic obesity, protein oxidative damage, low-intensity exercise 
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          
          
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        
       
         

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EFFECT OF THE ETHANOLIC EXTRACT OF AVOCADO POLYPHENOLS ON THE 
RETICULUM ENDOPLASMIC STRESS OF HEK-293T CELLS STIMULATED WITH 

HYDROGEN PEROXIDE 
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Introduction: Endoplasmic reticulum (ER) stress represents an accumulative of 
misfolding protein that causes activation of the unfolding protein response (UPR). Under 
stress conditions, the chaperone BiP/GRP78 is dissociated from PERK a transmembranal 
ER protein and triggering UPR pathway activation. Under hyperglucemic conditions like 
in diabetic disease, high levels reactive oxygen species (ROS) are produced. Stimulation 
of renal human cells HEK 293T in culture with hydrogen peroxide provoques a high BiP 
expression due to an increasing ROS leading to ER stress. The polyphenols are 
antioxidants compounds that reduce oxidative stress caused by ROS. We suggest that 
ethanolic extract of avocado polyphenols could reduce UPR activaction through decline 
BiP expression in culture cells HEK 293T stimulated with hydrogen peroxide. Objetive:  
To evaluate effect of the ethanolic extract of avocado polyphenols on BiP expression in 
cells HEK 293T. Methods: Renal human cells (HEK 293T) were incubated in D-MEM 
medium during 62 hours, 37 °C and 5% CO2. After that, cells were treated with 50 and 
250 µM of H2O2 by 4 hours. Afterward ethanolic extract of avocado polyphenols were 
added during 6 hours. After treatment, cellular homogenates were obtained and BiP 
expression was evaluated by Western Blot. The statistical analyses used were student's 
T-test for independent groups and ANOVA p< 0.05. Results: The ethanolic extract of 
avocado polyphenols reduced BiP expression in renal human cell stimulated with H2O2 

(p= 0.0019 and p= 0.0024 respectively). Conclusion: Ethanolic extract of avocado 
polyphenols decreased activation of PERK pathway and relieve ER stress by a reduction 
of the BiP expression, suggesting its evaluation for diminishing oxidative stress under  
hyperglucemic conditions.  
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RESPONSE TO OXIDATIVE STRESS IN TWO SPECIES OF VAMPIRE BATS: 

DESMODUS ROTUNDUS AND DIPHYLLA ECAUDATA, AS A MODEL TO 

UNDERSTAND AGING. 
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Aging is a natural process of all living things, which involves deleterious aspects and 
is a risk factor for the development of various diseases including diabetes and 
hypertension. Despite of the great efforts to understand the mechanism of aging and 
counteract its negative effects, this process has not yet been fully understood. 
Oxidative damage and cellular responses to stressors have been related to 
alterations in physiological processes within cells and organs, resulting in the 
deterioration associated to aging. This kind of damage can be caused by an 
imbalance between reactive oxygen species (ROS) and antioxidant enzymes, which 
is called oxidative stress. Vampire bats are a very interesting model; they are long-
lived species (8 - 20 years) compared to other mammals its size. Even though they 
feed exclusively on blood, which contains high levels of iron. Iron is a ROS inductor 
through the Fenton reaction, causing DNA damage. There are only three known 
species of vampire bats in the world and two of them live in Mexico, Desmodus 

rotundus that feeds on  blood and Diphylla ecaudata that feeds on wild 
 blood. So it is interesting to study the mechanisms by which these species are 

able to counteract ROS damage in order to and live long.  
In order to do it, DNA oxidative damage was quantified measuring 8-OH dG by 
HPLC-EC and protein oxidation was quantified measuring carbonyl formation by 
spectrophotometry.  The GSH/GSSG ration was evaluated by HPLC-UV-VIS, along 
with antioxidant enzymes superoxide dismutase, catalase and glutathione 
peroxidase activity.  All determinations were performed in liver, brain and intestine 
of those two vampire bat species. In addition, primary cultures of lung fibroblasts 
were established to determine cell resistance to stress.  
Our results indicated that oxidative damage increased with age, which was not the 
case for the antioxidant enzymes. 
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as well   
RTP and UHA are CONACYT scholarship holders.  



68









































69



ACTIVITY ANTIOXIDANT OF HYDROALCOHOLIC EXTRACT OF CALENDULA 
OFFICINALIS DETERMINING THE PROPORTION OF ITS MAIN COMPOUNDS 

 

Hernández Rosas N.A1, Figueroa Arredondo P. 2 , Mora Escobedo R.1 

1. Laboratorio de Química en Alimentos, Escuela Nacional de Ciencias 
Biológicas-IPN, Prolongación de Carpio y Plan de Ayala s/n, Col. Santo 
Tomás, Delg. Miguel Hidalgo, C.P. 11340, México, D.F. E-Mail: 
rosalmora@hotmail.com 

2. Escuela Superior de Medicina-IPN, Plan de San Luis y Díaz Mirón s/n, Col. 
Santo Tomás, Delg. Miguel Hidalgo, C.P. 11340, México, D.F. 
paula_figueroa@outlook.com 

 
In recent years the food industry has increased interest in plant foods also provide 
nutrients, bioactive compounds containing a beneficial effect in the prevention of 
certain diseases. These foods are called "functional foods". An example of functional 
food is the flower of Calendula officinalis is a plant of the family asteraceae, for the 
compounds phenolic, carotenoids, coumarins, saponins and other constituents have 
effects for health for example have property antiinflamatory, inmunoestimulation, 
antispasmodic, antiviral and quimioprotect. The extract was obtained from 
lyophilized petals and adding 20ml of 70% ethanol for 48 hours by maceration. The 
total content of phenols compounds was 335.5 mg of galic acid/mL for the method 
Folín Ciocalteu. For the activity antioxidant in aqueous-alcoholic extract of C. 
officinalis for ABTS and DPPH was 33.70µM/mL y 34.89 mM equivalent of trolox. 
Tests in vitro antioxidant activity with five positive controls which are EDTA, BHT, 
gallic acid, caffeic acid and quercetin and 5 dilutions for the hydroalcoholic extract 
were used. It is known that by evaluations extract has a capacity reduction as it has 
an ability to donate electrons and act as an antioxidant, since a greater percentage 
of activity compared to the positive control (BHT). It was observed that has a high 
ability to chelate copper, since the results are compared with similar positive control 
(EDTA), this neutralizes free radicals present. Iron chelation to the last dilution of the 
extract has a similar positive controls (EDTA and BHT) activity. Chromatographies 
were performed by TLC, HPLC-UV and HPLC-MS, for chromatography to TLC the 
following phenolic compounds catechin, quercetin, gallic acid, caffeic acid, vanillin 
and routine it was identified. For TLC his Rf were 0.87, 0.85, 0.78, 0.76, 0.87 and 
0.84 respectively. For chromatography by HPLC-UV concentrations for phenolic 
compounds and carotenoid identified, for caffeic acid 2.41, coumaric acid 5.80, 
ferulic acid 19.40, gallic acid 3.22 p-coumaric acid 5.80, catequin 2.88, quercetin 
13.97, routine 15.84, vainillin 5.67 and lutein reported as 7.2 ug / ml of extract they. 
With these results a cytotoxic effect on the cell line A549 (lung adenocarcinoma) is 
expected. 

Keywords: Activity antioxidant, phenolic compounds, Calendula officinalis. 
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Key words: non-insulin dependent diabetes (NIDDM), macrophage migration inhibitory factor (MIF), 
hydrogen peroxide (H2O2). 
 
Introduction: MIF is a proinflamatory cytokine expressed on different tissues; it participates in the 
immunologic and inflammatory response. Diabetic patients have high plasmatic levels of MIF in 
comparison to non-diabetic patients. Deletion of MIF reduces cytokines production and the diabetic 
manifestations are less severe, which indicates that inhibition of MIF production represents an 
alternative approach for diabetes treatment. The hepatic or heart failure is another alteration on 
diabetic patients and mitochondria have a central function in cellular energy production, participating 
in multiple metabolic pathways. Therefore any negative effect on mitochondrial function may affect 
cell viability. 
 
Objective: The aim of this work is to evaluate the mitochondrial respiratory chain activity on a murine 
model of NIDDM in the absence of MIF. We investigated the production of H2O2 and the activity of 
complexes I, II, III and IV in isolated mitochondria from heart and liver and the effect of adding 
superoxide dismutase (SOD) and catalase (CAT) to the assay.  
 
Methodology: The diabetes mellitus experimental model was established on male BALB/c mice (wild 
type; WT healty) using a 130 mg/kg dose of streptozotocin (STZ) and in knockout mice of MIF gene 
(Mif

-/-). Mitochondria were isolated from livers and hearts extracted from each group. Activity of 
mitochondrial complexes was measured spectrophotometrically with or without antioxidant enzymes. 
Hydrogen peroxide (H2O2) production was measured with Amplex red methodology in metabolically 
active (succinate) mitochondria. 
 
Results: The physiological parameters showed an experimental induction of NIDDM. Blood glucose 
levels were maintained over 200 mg/dL in the diabetic group (WT/STZ) while in the other groups the 
blood glucose levels oscillated between 100-120 mg/dL. Activity of respiratory complexes was similar 
between groups in liver but in heart complex I was significantly different between WT/STZ and Mif

-/-, 
complex II had significant differences between Mif

-/- and Mif -/- STZ and the highest activity for 
complex III was obtained in WT. We observed that presence of SOD y CAT in the assay caused a 
significant decrease of activity of the respiratory complexes of both mitochondria. Mif

-/- liver 
mitochondria showed higher H2O2 production than WT mitochondria. This value was comparable to 
mitochondria of WT/STZ liver but it was lower for Mif

-/-/STZ. Inhibition of electron transport with 
rotenone, stigmatellin or antimycin had no effect on the H2O2 production, but it diminished when the 
three inhibitors were added simultaneously.  
 
Conclusion: Absence of MIF does not increase blood glucose levels therefore DM2 or is milder in the 
Mif

-/- STZ mice. These mitochondria produce a higher amount of H2O2 that seems to be modulating 
the cell against disease.  
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Aluminum toxicity is one of the major constraints for plant growth in acid soils. This 

stress factor causes mainly root inhibition especially during the first hours of exposure. 

Fagopyrum esculentum, var Mancan (Polygonaceae) regardless is an aluminum tolerant 

plant, during the first hours of exposure presents Al toxicity, primarily root growth 

inhibition and cell damage.  In this study we hypothesized that during these early hours, 

F. esculentum cope with Al toxicity by regulating and enhancing its antioxidant system.  

First, we are evaluating the relative root growth (RRG) and the entrance of Al to the root 

in seedlings of 3 days old exposed to 50 Al during 3, 6, 12, 24 and 48 h of exposure.  

We are measuring the following enzyme activity of cytosolic: catalase (CAT), superoxide 

dismutase (SOD), glutathione reductase (GR) and ascorbate peroxidase (APX), as well 

as the levels of H2O2.  Results showed that Al exposure inhibits radicle growth during 

the first 12 h (30 % RRG), but since 24 h hours the RRG started to be recovered (> 

50%).  Since 3h, Al penetrates to the root, however it reaches a maximum and at 24 h 

and 48 h it does not increase more.  At the same time, CAT activity shows a significant 

increase at 12 h treatment, correlating with the recovery of growth and not entrance of 

Al. Currently we are determining the other antioxidant enzyme activities and the levels of 

H2O2. So far our results confirm that during the first hours of Al exposure there is 

damage in roots of F. esculentum seedlings, and that Al penetrates to the roots, but at 

24 h the antioxidant system might help to cope the damage and seedlings can recover 

root growth rate.   
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Introduction 
Malaria is an infectious disease caused by the protozoa Plasmodium. In 2015, 
214 million new cases and 458 thousand deaths. Malaria is a dimorphic disease, 
where males present more severe pathology than females. Sexual hormones 
may influence this phenomenon, because they are responsible of the main 
physiological differences between sexes. We hypothesise that sexual steroids 
can also modify the oxidative stress which is the main route of parasite 
elimination, the activity of antioxidant enzymes such as: catalase (CAT), 
glutathione peroxidase (GPx) and superoxide dismutase (SOD), which are 
responsible for the elimination of ROS and constitute a powerful antioxidant 
barrier. 
 
Objective 
To determine the effect of oestradiol on the activity of SOD, CAT and GPx, and 
on the concentration of malondialdehyde (MDA) in CBA/Ca mice infected with P. 
berghei ANKA.  
 
Methodology 
Groups of 5 mice, both male and female, were treated for 3 weeks with oestradiol 

/ subcutaneously. Mice were then infected with 1x103 
erythrocytes parasitized with P. berghei ANKA. Parasitemia was evaluated in 
blood smears Giemsa stained. On the 8th day post-infection mice were sacrificed 
and blood and brain tissues were extracted where the antioxidant activities of 
SOD, CAT and GPx were evaluated. The MDA concentration was evaluated as 
a measure of oxidative stress. 
 
Results 
Oestradiol decreased SOD activity in the blood of no infected intact female mice, 
which increased MDA levels. Infected female mice developed higher SOD activity 
than males in the same condition, administration of oestradiol increased CAT 
activity in intact infected female mice, thereby reduced the MDA concentration in 
blood. 
In the brain, intact infected female mice displayed higher SOD activity than male 
in the same condition. Oestradiol did increased CAT and GPX activity in the brain 
of Gx infected mice. 
 
Conclusions 
Oestradiol enhances the antioxidant activity in females so it can prevent damage 
by ROS. 
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Introduction: Excitotoxicity is the pathological process by which neurons are damaged and 
killed by an overactivation of the neurotransmitter glutamate, and it has been associated 
with several neurological diseases. This event triggers the production of reactive oxygen 
species (ROS) from different sources, among them, the members of the NADPH oxidases 
(NOX) family are important. There are evidences that ROS regulate some inflammatory 
mediators such as the inflammasomes, which are the responsible for the processing of 
proinflammatory cytokines. For instance, the NLRP3 inflammasome is responsible for the 
maturation of the cytokines IL- (proinflammatory) and IL-18 (anti-inflammatory). 
However, the process of activation and regulation of the inflammatory response by 
inflammasomes by excitotoxic damage, has not yet been clearly understood. 

Objective: Demonstrate that production of ROS from NOX by an excitotoxic damage in 
neurons regulates the inflammatory process. 

Methodology: Primary cultures of cerebellar granule neurons from Wistar rats of 7-8 days, 
were treated with glutamate (100µM for 20 minutes) after 8 days in vitro. Some cells were 
treated with a NOX inhibitor (DPI, 200 nM) or a mimetic of superoxide dismutase (EUK, 
100 µM). After 1, 6, 12, 24 and 48 h of incubation, the production of ROS was determined 
by the administration of dihydroethidium (DHE) and the subsequent observation of the 
cultures by a confocal microscope. The activity of NOX and caspase-1 was determined 
by fluorescence spectrometry and the levels of IL- -18 were assessed in cell 
supernatants by an ELISA test (Affymetrix eBioscience kit). 

Results: The NOX activity showed a biphasic increase in response to glutamate 
administration, increasing after one and 48 h of treatment, which coincided partially with 
the levels of ROS. Moreover, the activity of caspase-1 showed an increase over time with 
a maximal at 48h that was not observed in the presence of DPI and EUK, suggesting that 
the activity of caspase-1 is regulated by ROS produced by a NOX. Finally, the production 
of cytokines showed atemporary production, with an increase of IL- at early times, and 
IL-18 at longer times. This profile of cytokines production was modified by the antioxidants. 

Conclusions: The production of reactive oxygen species produced by NOX appears to 
regulate the activation and maintenance of the cytokine processing activity of caspase-1, 
which could suggest the involvement of a redox regulation of NLRP3 inflammasome by 
NOX during the inflammatory process induced by excitotoxicity. 

Funding: This work was supported by DGAPA-PAPIIT, UNAM IN210716 
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Introduction. Salinity represents one of the most serious problems for growth and 
development of plants. Plants have generated several strategies to ensure their survival. 
In a dynamic cellular scenario, the metabolites production is critical to reestablish the plant 
homeostasis under stress conditions. In particular, polyamines (PAs) are metabolites 
closely associated in the response and tolerance to adverse conditions. However, the 
stress response in plants when polyamines are decreased have been particularly difficult 
to study, due to failure for produce a PAs auxotrophic line. In a previous work, we reported 
the generation of a non-lethal line of A. thaliana (amiR:ADC-L2) who have  a drastic 
decrease in PAs levels (Sánchez-Rangel et al., 2016). 
Aim. Characterization of Aradidopsis amiR:ADC-L2 line under abiotic stress.   
Materials and methods. Wassilewskija (Ws) parental and the amiR:ADC-L2 transgenic 
lines of A. thaliana were used. For the analysis of sensitivity to salt stress, 5-day-old 
seedlings of both lines were transferred to MS (control), MS + 200U/ml CAT, MS +150 
mM NaCl, MS +175 mM NaCl, MS +150 mM NaCl + 200 U/ml CAT and MS + 175 mM 
NaCl + 200 U/ml CAT for a period of 7 days. Visualization of H2O2 production was 
performed by the test with 2',7'-dichlorofluorescein diacetate (DCFH2-DA) as described 
by Fu et al 2011. Cell viability analysis was performed in 10-days old seedlings of Ws and 
amir:ADC-L2 lines by staining with trypan blue.  
Results. We observed an increment of sensibility of the amiR:ADC-L2 line under NaCl 
treatment, as compared to the WS parental.  
In this sense, the seedlings of amiR:ADC-L2 line treated with 175mM NaCl showed a 
severe damage in cotyledons. In contrast, the amiR:ADC-L2 line exhibited a significant 
recuperation in fresh weight under the co-treatment with 175mM NaCl and 200U/ml 
Catalase. In addition, our results indicate that amiR:ADC-L2 line shows an increase of 
H2O2 under normal growth conditions. Likewise, the silencing line of ADC genes showing 
a decrease in cellular viability, as well as the induction of transcripts related to the 
response to oxidative stress.  
Conclusion. These results show that the low PA levels in this Arabidopsis mutant line 
(amiR:ADC-L2) triggers the accumulation of H2O2 levels, which would explain the 
phenotypes of amir:ADC-L2, such as slow growth and sensitivity to stress. 
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Introduction: It has been described that reactive oxygen species (ROS) play a role in 
multiple processes during physiological and pathological conditions. There are several 
sources that produce ROS in the cell, including xanthine oxidase, CYP450, the 
mitochondria and NADPH-oxidase (NOX). Recent lines of evidence show an interplay 
between different ROS sources, suggesting that ROS produced by the mitochondria 
induce the ROS production by NOX. One of the sources involved in apoptotic neuronal 
death is NOX; however, it is unknown if there is a crosstalk between ROS produced by 
the mitochondria and those produced by NOX. In cerebellar granule neurons (CGN) 
treated with staurosporine (ST) or potassium deprivation (K5), ROS production occurs at 
different times along of the death process, which is critical for apoptotic cell death of CGN. 

Objective: Evaluate the mitochondrial ROS generation induced by two apoptotic 
conditions (ST and K5) and their possible role in the NOX-mediated ROS production. 

Methods: Briefly, we used rat cerebelar granule neurons (CGN) cultured in a medium 
with 25mM of potassium (K25). Apoptotic death was induced after 7 days in vitro (DIV) by 
transferring the cultures to a medium with 5 mM potassium or treating cells with 
staurosporine (0.5 M). Under these conditions, we measured cytoplasmic ROS 
production by using dihydroethidium or mitochondrial ROS levels with Mitotracker red CM-
H2XRos. To evaluate cell viability we used calcein-propidium iodine stain. Mitochondrial 
activity was estimated by MTT reduction and the changes of mitochondrial membrane 
potential were determined with JC-1. 

Results: ST or K5 treatment induced a significant increase of cytoplasmic ROS levels 
after five hours. Interestingly, we also found an early cytoplasmic ROS production (0-30 
min), which was less extensive than that observed at five hours. Moreover, an early 
increase in mitochondrial ROS levels was observed under the apoptotic conditions. Also, 
ST and K5 induced a decrease in the mitochondrial membrane potential. On the other 
hand, antioxidants treatment partially reduced cell death induced by ST and K5. 

Conclusions: These results suggest that early mitochondrial ROS produced during this 
process could participate in the neuronal death process mediated by ST or K5; we 
hypothesize that mitochondrial ROS induce the ROS production by NOX, which are the 
final mediator in this process. 

Funding:  This work was partially supported by DGAPA-PAPIIT, UNAM grant IN210716. 
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           

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
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

             
           
           
              
              

       

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EVALUATION OF THE ACTIVITY OF ACHIOTE EXTRACTS FROM YUCATAN 
ACCESSIONS ON THE C. elegans MODEL 
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Introduction. Achiote (Bixa orellana) is a shrub native to South America. In Mexico, it is 
manly grown in Quintana Roo, Tabasco and Yucatan. It is possible to extract important 
industrial and biological compounds from its seeds, main among which are the 
carotenoids bixin and norbixin, which have shown to have antioxidant activity. 
Furthermore, achiote is the main natural source of tocotrienols, which are compounds of 
the vitamin E family, that possess higher antioxidant activity than tocopherols. 
 
Objective. Determine the effect of achiote lipophilic extracts on the lifespan and heat and 
oxidative stress resistance in the C. elegans nematode model. 
  
Methods. Ground achiote seeds were extracted with ethyl lactate; the lipophilic 
compounds were precipitated with water, dried and resuspended in ethanol 96% (v/v). 65, 
100 and 170µg/ml of extract in NGM/OP50 plates were tested. For the stress assays, the 
nematodes were pre-treated for 48h at 20°C with extracts. Heat stress was performed at 
35 °C and oxidative stress with 1mM H2O2. The survival rate of the worms was measured 
in the treatments and the controls.On the other hand, the effect of 170µg/ml of extract on 
the lifespan was determined. 
 
Results. It was observed that achiote extracts at all tested concentrations had a protective 
effect against oxidative stress, increasing the survival between 20% to 35% in comparison 
with the control. In the case of heat stress, the concentrations of 100 g /ml and 170 g/ml 
increased the survival 40 and 50% respectively, while 65 g /ml concentration had no 
significant effect. The average half-life increase conferred by the 170 g/ml extract was 
28%. 
 
Conclusions. Achiote seed extracts protected the C. elegans nematodes against heat 
and oxidative stress. Extracts also increase the lifespan of the nematodes in the survival 
curve.    


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Candida glabratais an opportunistic pathogenic yeast becauseit can cause 
candidiasis in immunocompromised patients. It has special features that make it 
resistant to the immune response of the human body as its ability to form biofilms, 
innate resistance to azoles and its high resistance to oxidative stress. Particularly, 
we are interested in systems that help it to withstand reactive species. We know 
that Candida glabrata has enzymatic and non-enzymatic systems for such action, 
in addition these systems can be found in nucleus, cytosol and mitochondria. Our 
work has focused on an enzymatic system: peroxiredoxins. In Candida glabrata 
there are three peroxiredoxins: Tsa1, Tsa2 and Aph1. We focused on Tsa1 and 
Tsa2; weevaluated the induction of the gens individually as well as their sensitivity 
to some oxidative agents. 

The objectives of our work are knowing if these enzymes are induced under the 
presence of oxidative agents and if so, whether they confer resistance to reactive 
oxygen species. 

To determine the induction, we performed cytometric assay under different mutant 
backgrounds: , and the 
simple mutants. To evaluate the sensitivity to oxidative agents’spot assayswere 
performed in different phases (logarithmic and stationary) and with different 
exposure times (acute and chronic). 

The cytometry of tsa1 and tsa2 under the background of the wild-type strain tells 
us that the gene is induced with oxidizing agents after 2 hours, but when performed 
under single, double and quadruples mutants of some transcriptional factors the 
result obtained is variable. On the other hand, the spot assays in the single and 
double mutants are observed equal to the wild-type strain. For the mutants under 
the background of cta1 simple 
mutant cta1 he triple mutant is more resistant than its parental,cta1  

We can conclude that the peroxiredoxin genes are induced in the presence of 
oxidizing agents and the transcriptional factors that regulate other systems against 
oxidative stress may not be directly related to our genes. Also, we observe that 
these genes are not essential to the response against reactive oxygen species, but 
may be interacting directly with the other systems which increase or decrease 
resistance to these agents. 
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DISRUPTION OF RRM75 GENE IN Ustilago maydis SHOWS TEMPERATURE 

STRESS-SENSITIVE AND ACCUMULATES H2O2. 
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Introduction: Eukaryotic organisms have the ability to respond to the stress through RNA 
binding proteins (RBP). In fungi, the RBP regulates very important biological functions, 
such as metabolite signaling, mating, transport, and development. In Ustilago maydis, we 
identify the UmRrm75 gene that encodes a protein with an RNA binding domain (RRM). 
The null mutant strains of the UmRrm75 gene, exhibited phenotypic alterations, such as 
slow growth, donut type morphology, as well as a reduction in mating rate and virulence 
ability. 
Aim: We analyze whether the UmRrm75 protein displays RNA chaperone activity. In 
addition, we analyze the thermosensitivity of the null mutant strains and their peroxide 
accumulation. 
Method: We used FB2, 1/2 and SG200 parental strains and null mutant strains 1/46, 1/40 
and 1/53 of the UmRrm75 gene. For RNA chaperone activity of the UmRrm75 protein, we 
used strain RL211 as a system to evaluate the anti-termination transcript activity (Landick 
et al., 1990) and strain BX04 which lacks RNA chaperones and is unable to grow at 15 ° 
C (Xia et al., 2001). For thermosensitivity test, four serial dilutions (10-2 to 10-5) of the 
parental and mutant strains were subjected to 28°C, 37°C and 15°C temperatures for 6 
days (CM Holliday, 1975). We analyzed the UmRrm75 and Yap1 transcripts in FB2 
parental strain using qRT-PCR under optimum conditions and abiotic stress treatments. 
The generation of H2O2 in parental and null mutant strains was performed by test with 2-
7 dichlorofluorecein diacetate (DCFH2-DA) as described by Fu et al. 2011) 
Results: The transcriptional analysis in parental strain FB2 revealed that UmRrm75 gene 
exhibited a high induction by stress conditions. Through the heterologous system in E. 
coli, we observed that the U. maydis UmRrm75 protein exhibited RNA chaperone activity 
and anti-transcription terminator activity. When we analyzed the null mutant strains in non-
optimal conditions, we detected a severe growth decrease. Interestingly, we noticed that 

UmRRm75 null mutant strains accumulate a brown pigment under optimal and non-
optimal conditions. However, the production of pigment in null mutant strains could refer 
to the presence of ROS. The 2,7-DFCHA assays showed that the null mutant strains 
accumulate more H2O2 in optimal conditions compared to parental strains; then, in stress 
conditions, it was observed a high accumulation of H2O2. In this sense, we observed that 
the null mutant strains induced expression of the Yap1 gene, a sensor redox, which active 
genes from detoxification enzymes. 
Conclusions: These results show that UmRRm75 protein has a chaperone activity and 
the null mutant of UmRrm75 gen is temperature sensitive and accumulates H2O2. Our 
next step will be identify the relationship between the UmRrm75 gene and ROS 
accumulation. 
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