[image: image1.png]Available online at www.sciencedirect.com
—-r

“2° ScienceDirect

CHEMOSPHERE

Chemosphere 69 (2007) 911919

www.elsevier.com/locate/chemosphere

The influence of the season and the biotic factors on the cytosolic
metal concentrations in the gills of the European chub
(Leuciscus cephalus L.)

Zrinka Dragun *, Biserka Raspor, Marijana Podrug

Ruder Boskouic Instvue, Dicision for Marine and Encironmental Research, P.0. Box 180, 10002 Zagreb, Croatia

Received 22 January 2007: received in revised form § May 2007 accepted 26 May 2007
Available online 9 July 2007

Abstract

‘The influence of the season and the biotic factors (age and gill mass) on metal and protein levels in the gill cytosol of the young chubs
(2 and 3 years old) was studied in Sava River in autumn 2005 and spring 2006. The obtained results are the first reported cytosolic
concentrations of five metals and proteins for the chub gills. The average levels in autumn and spring, respectively, for total cytosolic
proteins were 11.2 and 19.9 mg ml ', for Zn 6.3 and 10.3pgml ', for Fe 3.9 and 9.6 pg ml ', for Cu 68.4 and 79.0ngml ', for Mn
55.0 and 63.5ngml ', and for Cd 2.9 and 3.6 ng mi . The influence of the gill mass on both the protein and the metal levels was
observed, but it was seasonally dependent. In autunn, positive correlations were obtained between the gill mass and four parameters
(total proteins, Mn, Zn and Fe), and negative with Cu. Contrary, in spring, even negative correlations of total proteins and some metals
with the gill mass were observed. The proposed explanation for the different dependence of metal levels on the gill mass in autumn and
spring was the seasonal difference in feeding intensity and metabolic rate, with presumably faster metabolism and water filtration through
gills in spring. This hypothesis was further supported by the statistically significantly higher concentrations of the total proteins, Zn and
Fe, as well as the Fulton condition indices in the spring period.
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1. Introduction

To obtain more complete information on river water
quality, it is not enough to determine the quantity of the
chemical constituents in water. It is also crucial to define
the effects that exposure to contaminants can induce in
the aquatic organisms selected as bioindicators. Due
10 the several reasons, fish are often used as bioindicators.
From the ecological point of view, fish are at the top of the
aquatic food chain, and therefore mirror the combination
of the biotic and abiotic conditions in the particular aqua-
tic environment. In addition, their size and mass of their
organs enable numerous analyses, while their long life span
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results in more pronounced effects, such as metal accumu-
lation. Furthermore, since fish are used in human diet, it is
also of primary importance to determine fish health status
(Chovanec et al., 2003)

In freshwater fish, the main uptake routes for metals are
water filtering through the gills and food consumption
through the digestive tract (Heath, 1995). Since the gill
and the intestine are in direct contact with the ambient
water and ingested food, these organs are expected to
respond quickly to changes in metal exposure (Kraemer
et al., 2005). The metal concentrations in the bioindicator
ues are usually determined in the completely digested
ue samples. However, Ferrarello et al. (2000) empha-
ized the significance of the cytosol fraction, because the
‘metal ions, upon entering the cell, first react with the spe-
dific high molecular proteins, functioning as intracellular





