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Introduction

Organochlorine (OC) pesticides and polychlorinated biphenyls (PCBs) may
bioaccumulate in the aquatic food web and have been of great concern due to their toxic effects on
wildlife and human health.

PCBs constitute a class upon of 209 compounds with diferential biological activity and
toxicity as a result of diferences in the number and position of chlorine atoms. The so-called
dioxin-like PCBs, binding to the aryl hydrocarbon (Ah) receptor, exert a wide range of toxic
responses particularly focused on the endocrine system, while the ortho-substitued congeners of
PCBs, with two or more ortho-chlorines, which are not Ah receptor agonists, seems to be able to
produce neurotoxic effects”.

The organochlorine 0,p-DDT is neurotoxic and can act as an estrogen agonist, a property
presumed responsible for many of its adverse effects on reproduction. More recently, anti-
androgenic properties of the pp'DDE have been demonstrated that may also contribute to the
reprodutive effects of DDT*?.

There is conclusive evidence showing that, in general, fish in meals human diet
contributes with a significant proportion of the total intake of PCBs and others organochlorine
compounds, particularly fish with higher fat content’. Thus, human exposure to PCBs is
predominantly via diet, and especially from fish and seafood products’. Comparatively, little is
know about organochlorine contaminants in elasmobranch species, although they are also top
predators. Characteristically, sharks are live longer, with comparatively slow rates of growth that in
conjuction with their high trophic position may contribute to the accumulation of high
concentrations of pollutants®. Blue shark and swordfish are carnivorous fishes of great economic
importance. This study investigate the concentration of polychlorinated biphenyls (PCBs) and
DDTs in samples of muscle tissues of blue shark (Prionace glauca) and swordfish (Xiphias
gladius) from Brazilian Coast.
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Materials and M ethods

Twelve specimens of the each species were caught in Brazilian Exclusive Economic Zone
(EEZ) between august and setember 2001 (Fig.1). After dissection, all samples were freeze-dried
and wrapped in aluminium foil, until the moment of the analysis.

About 2,5 g de muscle tissue were homogenized with anhydrous Na,SO, (1:1) and
extracted Soxhlet (60 ml) for 8 hours with a mixture of n-hexane:dichloromethane (1:1). An aliquot
(1 ml) of each extract was treated with 2ml de concentrated sulphuric acid. After centrifugation, the
organic phase was collected and the acid phase was washed with 2ml de n-hexane. The total
organic portion was concentrated (1ml) and washed with 2 ml of ultrapure water. The top layer was
transferred to a glass column (i.d. 7mm) filled with 1 g. of florisil (activated at 160 °C for 12 h)
covered with 1g. of anhydrous Na,SO,4. After elution with 15 ml (15:85 dichloromethane: n-
hexane), the eluate was concentrated and internal standard (octachloronaphtalene) was added for
quantification.
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Figure 1 — Sampling locations along Brazil“s Atlantic coast.

Analysis were made on a Shimadzu GC-14B with a *Ni electron capture detector (ECD.
Injector and detector temperatures were maintained at 250 °C and 310 °C, respectively. The column
temperature was programmed from 100 °C (4 min. hold) at a rate of 5 °C/min to 205 °C (15 min.
hold) and then at a rate of 2 °C/min to 290 °C. For all the analysis a fused silica DB-5 capillary
column (length = 30m, inside diameter 0,25 mm and film thickness 0,25pm) was used.
Organochlorine concentrations are expressed as ng/g wet weight.
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TIAEA-406 (fish homogenate) was used as a reference material. The recoveries for each
PCB and DDTs quantified in the certified material (101,138,153,170,180, op’DDE, pp’DDE)
ranged from 70% to 130%.

Results and Discussion

The results are summarised in Table. 1. Low PCBs and DDTs concentrations were found
in both species. Concentrations of XPCBs and ¥DDTs in Xiphias gladius were higher than those in
Prionace glauca. Among DDT and metabolites, p,p-DDE was dominant in muscle of Swordfish
and Blue shark.

Low level XPCBs were observed in Gulper shark (Centrophorus granulosus) and
longnose spurdog (Squalus blainvillei) from Mediterranean sea, with value of 28,3 +11,3¢ 10,8 £
6,6 (ng/g wet weight), respectively ®. Storelli (2003) also observed low concentrations of ZPCBs
(20 = 8 ng/g wet weight ) in muscle of hammerhead shark (Sphyrna zygaena) captured from
Tonam Sea”.

The low concentrations observed in this study, can be due the fact of this animals live in
open sea, without any pontual pollution sources.

Table 1. Mean = S.D. of Polychlorinated biphenyls and DDTs (ng/g wet weight).

PCB/ Xiphias gladius Prionace glauca
pesticides
PCB - 49 0,85 +0,21 (0,7-1) n.d
PCB - 60 0,83 +£0,31(0,5— |[0,53 +0,06(0,5-0,6)
1,1
PCB - 66 2,18+ 0,52 ()1,4—2,9) 1,53+0,42 (1,2-2)
PCB - 82 0,91 +£0,37 (0,5 - 0,9
1,4)
PCB - 87 0,7 n.d
PCB -99 0,6 +0,46 (0,2—-1,3) | 0,31 +0,13 (0,1 —0,5)
PCB - 105 0,4+0,27 (0,1 -0,8) 0,2
PCB-118 0,76 £0,61 (0,2-1,9) | 0,63+0,21(0,4—-1)
PCB - 138 1,4+ 1,6 (0,4-5) 0,6 £0,14 (0,5-0,8)
PCB - 153 1,26 + 1,20 (0,5 —-4,5) | 0,57 +0,34 (0,3 —1,2)
PCB-170 0,45 £0,26 (0,2 — 0,1
0,9)
PCB - 180 0,67 £0,6(0,2-2,2) 0,2
P,P-DDT 0,81 +0,71 (0,1 -2,6) | 0,45+0,11 (0,3 -0,7)
O,P-DDT 0,2 +0,08 (0,1 -0,3) | 0,14+ 0,05 (0,1 —0,2)
P,P-DDE 2,5 +2,33 (1,1 -7,6) 1,5
>PCB 6,31 £6,88 (0,6 — 3,14 £3,10 (0,5 -
26,2) 10,1)
X DDT 2,53 +£3(0,1-10,5) [ 0,73 £0,44 (0,5-1,9)
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