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ABSTRACT 

 

The purpose of this study was to determinate levels of Cu, Zn, Pb and Cd in muscle, liver and gills in 

order to understand some aspects of the bioaccumulation in the catfish C. spixii. Metals were determined by 

using a high resolution inductively coupled plasma mass spectrometry (HR-ICP-MS). The results showed 

differences in the levels of metals between the tissues, as expected, showing changes in the metal accumulation. 

Zn and Cd presented higher concentration in the liver, following the muscle and finally the gill. The mean values 

obtained for Zn in these tissues were 57.58 µg kg
-1

, 9.86 µg kg
-1

 and 188 µg kg
-1

, respectively. Mean levels of 

Cd were 282 µg kg
-1

, 16 µg kg
-1

 and 2.9 µg kg
-1

, respectively to liver, muscle and gill. On the other hand, data of  

Cu and Pb showed a decreasing of the concentration in the liver toward the muscle: liver <gills <muscle, with a 

mean concentrations of Cu of 2.83 g kg
-1

, 398 µg kg
-1

 and 75.70 µg kg
-1

 and  levels of Pb of 190 µg kg
-1

, 125 µg 

kg
-1

 and 59 µg kg
-1

, respectively. The highest levels of metals observed in the liver confirm their important 

function in the detoxification mechanism. Despite low concentrations of Pb and Cd  found in samples, the 

presence of these toxic metals in the individuals indicate the need of monitoring of this system and can be 

explained by the presence of an abandoned gold mining  located in Ribeira do Iguape, in the North of Cananéia 

estuary. 
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1.INTRODUCTION 

 

Bioaccumulation is the process by which chemical compounds are accumulated in different 

organisms [1]. No essential metals are natural components of the environment, however, the 

different anthropogenic activities has been causing one significant increase of it 

concentration. In fish the input of metals within the organism can occur directly by ingestion 

of the food and/or absorption /adsorption by the gills [2]. 

 

Metals such as Zn and Cu are very important for the living organisms, because these elements 

have positive functions for the life, for instance acting as cofactor in some enzymes. On the 

other hand, it was not reported positive biological function to metals as Pb and Cd and, 

therefore, these are consider toxic for the living organisms [2]. About 90% of Pb is stored in 

bone and the excessive accumulation of this element can cause changes in the absorption of 

Ca [3]. Cadmium (Cd) is one the most toxic non-essential element due it high persistent in the 

environment and organisms, around 10 years [4], therefore can to accumulate in the food 

chain [5]. 

 

The Ariidae family consists of catfish that inhabit littoral estuaries and rivers. Cathorops 

spixii is found throughout the Atlantic coast of the South America [6], live in low deep water, 

in sandy or muddy areas [7]. The diet is composed mainly by Polychaeta, Bivalvia, 

Crustácea, Hydrozoa and other smaller fish [8].   
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Cananéia estuary, is located in the Southeast of the Brazilian coast and is an important aquatic 

system because is an environmental protected area. This estuary has important contribution of 

the several riverine channels, located within the estuary, such as Comprida, Cardoso and  

 

Cananéia islands [9]. For consequence of the low human influence, this aquatic system is 

constantly used as reference area in biomonitoring studies [10-13]. However, during the last 

years, some studies have been indicating the presence of toxic metals in this region [13, 14]. 

 

The main objectives of this work was identified some aspects of the metals bioaccumulation 

in the Ariidae catfish Cathorops spixii. In order to provide information concerning this 

process, Zn, Cu, Cd and Pb were evaluated in muscle, liver and gill. 

 

2. SAMPLING PROCEDURES 

 

2.1 Fish collection 

 

Samples were taken in Cananéia estuary, using gill nets with 20mm mesh. After collection, fish were 

identified [15] and biometric measurements such as weight and size taken. Muscle, liver and gill were 

sampled, washed in ultrapure water and keep at -20°C for metal analysis. 
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2.2 Metals determination  

 

Pb, Cd, Zn and Cu concentrations was based with Visnjic-Jeftic et al. [16], with some 

modifications. Tissues were weighed, added 65% HNO3 and 30% H2O2 to 4h. After this step, 

the samples were taken to total digestion in a microwave (CEM Corporation, Mars 5 model),  

according to previously established analysis parameters. Metals were analyzed by using a 

high resolution inductively coupled plasma mass spectrometer (HR-ICP-MS, Element) after a 

new step of dilution (1:2) in milli-Q water. 5 µg Kg
-1

 Indium was used as internal standard.  

Pb and Cd were determined in the operation mode of low resolution, and Zn and Cu 

determined in the operation mode of medium resolution. Limits of detection and 

quantification calculated for each element were: 12 µg kg
-1

  and 20 µg kg
-1

 for Cu; 45 µg kg
-1

  

and 63 µg kg
-1

 for Zn; 4 µg kg
-1

 and 2.0 µg kg
-1

 for Pb and; 0.15 µg kg
-1

 and 0.24 µg kg
-1

 for 

Cd, respectively. The analytical procedure was monitored using certified reference material 

(Oyster tissue, NRCC) and obtained results are show in Table 1. 

 

Table 1. Analysis of metals in reference materials (Oyster Tissue, 

NIST). Data are showed as meansdv in mg kg
-1

 and recovery (%). 

 

Oyster Tissue 

  Certified values Found Values % Recovery 

Cd 4.15 ± 0.38 3.66 ± 0.07 88 

Pb 0.371 ± 0.014 0.37 ± 0.06 99 

Cu 66.3 ± 4.3 61.49 ± 0.85 93 

Zn 830 ± 57 788.96 ± 16.71 95 
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3. RESULTS AND DISCUSSION 

 

Data about metal concentration in muscle, liver and gill of C. spixii from Cananéia estuary are 

show in the Fig. 1. The mean values obtained for Zn in these tissues were 57.5841 µg kg
-1 

to 

liver, 9.862 µg kg
-1

 to muscle and 188 µg kg
-1 

to gill, respectively. Mean levels of Cd were 

282 µg kg
-1 

in liver, 16 µg kg
-1

 in muscle and 2.9 µg kg
-1 

in gill, respectively to liver, muscle 

and gill. On the other hand, data of Cu and Pb showed a decreasing of the concentration in the 

liver toward the muscle: liver <gills <muscle, with a mean concentrations of Cu of 2.828 g kg
-
 

in the liver, 398 µg kg
-1

 in the gill and 75.7 µg kg
-1

 in the muscle and levels of Pb of 190 µg 

kg
-1

 in the liver, 125 µg kg
-1

 in the gill and 59 µg kg
-1 

in the muscle.  

 

It is possible to observe differences between the tissues, as expected, showing changes in the 

metal accumulation. Metals as Zn and Cd presented higher concentration in the liver, 

following the muscle and finally the gill. 

 

 

Figure 1. Metal concentrations in muscle, liver and gill of C. spixii from Cananéia 

estuary. 
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4. CONCLUSIONS 

 

The highest levels of concentration of metals observed in the liver confirm their important 

function in the detoxification process. Changes observed in the levels of metals between the 

muscle and gill can be associated to differences in the input of Zn/Cd and Cu/Pb in the 

environment within theses tissues. Despite low concentrations of Pb and Cd  found in samples, 

the presence of these toxic metals in the individuals indicate the need of monitoring of this 

system and can be explained by the presence of an abandoned gold mining  located in Ribeira 

do Iguape, in the north of Cananéia estuary. 

 

 

ACKNOWLEDGMENTS 

 

The authors thanks to the Sao Paulo Foundation for research support-FAPESP 

(process 2008/58261-6) and the Institute of Energy and Nuclear Research- IPEN. 

 

 

5. REFERENCES 

 

[1] P.A., ZAGATTO, E., BERTOLETTI. Ecotoxicologia Aquática: Princípios e Aplicações. 

Rima Editora. São Carlos, pp.464 (2006). 

[2] A.B., YILMAZ, M.K., SANGUN, D., YAGLIOGLU, C., TURAN. Metals (major, 

essential to non-essential) composition of the different tissues of three demersal fish species 

from Iskenderun Bay, Turkey. Food chem 123 pp.410-415 (2010). 



2011 International Nuclear atlantic Conference-INAC 2011 

Belo Horizonte, Brazil, October 24-28, 2011 

ASSOCIAÇÃO BRASILEIRA DE ENERGIA NUCLEAR-ABEN  

ISBN: 978-85-99141-04-5 

INAC 2011, Belo Horizonte, MG, Brazil. 7 

 

 

[3] F.R., MOREIRA, J.C., MOREIRA. A cinética do chumbo no organismo humano e sua 

importância para a saúde. Ciência e Saúde Coletiva, v.9(1) pp. 167-181 (2004). 

[4] C., REILLY. Mercury and Cadmium. In. REILLY, C. Metal Contamination of Food. New 

York, Elsevier. pp.131-151 (1991). 

[5] S.M.G., DA SILVA, L.G., PRADO-FILHO. Acúmulo de cádmio por Saccharomyces 

cerevisiae fermentando mosto de caldo de cana. Dissertação de Mestrado em Microbiologia 

Agrícola.  Universidade de São Paulo. pp16 (1998). 

[6] A. P., MARCENIUK. Revalidação de Cathorops arenatus e Cathorops agassizii 

(Siluriformes, Ariidae), bagres marinhos das regiões norte e nordeste da América do Sul. 

Iheringia, Sér. Zool., Porto Alegre, v.97(4) pp.360-375 (2007) 

 [7] I.D., GOMES, F.G., ARAÚJO, A.L.M., PESSANHA. Biologia reprodutiva dos bagres 

marinhos Genidens genidens (Valenciennes) e Cathorops spixii (Agassiz) (Siluriformes, 

Ariidae), na Baía de Sepetiba, Rio de Janeiro, Brasil. Revista Brasileira de Zoologia v.16(2) 

pp.171 -1 80 (2009). 

[8] A., CHALOM, E.Y., MUTO, L.S.H., SOARES. Alimentação do bagre amarelo Cathorops 

spixii no litoral do estado de São Paulo. Laboratório de Ecologia Trófica de Peixes, Instituto 

Oceanográfico, Universidade de São Paulo. pp. 1-1 (2006). 

[9] CBH-RB. Comitê da Bacia Hidrográfica do Ribeira de Iguape e Litoral Sul. Relatório de 

Situação dos Recursos Hídricos da UGRHI 11 pp.8 (2009).  

[10] V.M.C., AGUIAR. Variação especial e temporal das características biogeoquímicas do 

fósforo e do chumbo e transporte de propriedades no sistema estuarino de Santos/S. Vicente e 

na Porção sul do complexo estuarino-lagunar de Cananéia-Iguape (São Paulo), Tese de 

doutorado. Universidade de São Paulo, Instituto Oceanográfico, pp.243 (2005). 



2011 International Nuclear atlantic Conference-INAC 2011 

Belo Horizonte, Brazil, October 24-28, 2011 

ASSOCIAÇÃO BRASILEIRA DE ENERGIA NUCLEAR-ABEN  

ISBN: 978-85-99141-04-5 

INAC 2011, Belo Horizonte, MG, Brazil. 8 

 

 

[11] A.R., PERRETTI. Estudo biogeoquímico das águas de fundo e da matéria orgânica 

sedimentar com ênfase às proteínas e carboidratos totais em dois sistemas estuarinos do 

Estado de São Paulo. Universidade de São Paulo, Instituto Oceanográfico, pp.106 (2006). 

[12] J.S., AZEVEDO. Biomarcadores de contaminação ambiental em Cathorops spixii nos 

dois Estuários de Santos/São Vicente e Cananéia, São Paulo, Brasil. Tese de Doutorado. 

Instituto Oceanográfico da Universidade de São Paulo, pp.243 (2008). 

[13] J.S., AZEVEDO, W.S., FERNANDEZ, L.A., FARIAS, D.T.I., FÁVARO, E.S., 

BRAGA. Use of Cathorosps spixii as bioindicator of pollution of trace metals in the Santos 

Bay, Brazil. Ecotoxicology v.18; pp.577 – 586. (2009). 

[14] E.P., AMORIM, D.I.T., FAVARO, E.S., BRAGA, Avaliação dos teores biodisponíveis 

de Cd, Pb, Ni e Zn como indicadores de poluição na região do estuário de Santos/São Vicente 

(SP), utilizando a técnica ICP OES, XII Congresso Brasileiro de Geoquímica UFOP, pp.1-4. 

(2009). 

[15] J.L., FIGUEIREDO, N.A. MENEZES. Manual de peixes marinhos do sudeste do Brasil. 

II. Teleostei (1). São Paulo, Museu de Zoologia da Universidade de São Paulo, pp.110. 

(1978). 

[16] Z., VISNJIC-JEFTIC, I., JARIC, L., JOVANOVIC, S., SKORIC, M., SMEDEREVAC-

LALIC, M., NIKCEVIC, M., LENHARDT. Heavy metal and trace element accumulation in 

muscle, liver and gills of the Pontic shad (Alosa immaculata Bennet 1835) from the Danube 

River (Serbia). Microchemical Journal V.95 PP.341–344 (2010). 

 


