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INTRODUCTION & AIM

Heavy metals are persistent environmental contaminants present in marine ecosystem, assimilated by biota and able to be easily accumulated and
biomagnificate in predatory fishes and mammalians, species at the top of the aquatic food chain (Zhou et al., 2001). The quality of marine ecosystem is
strongly influenced by the anthropogenic activity, responsible of metals release, which significantly affects the health of both marine environment and
animal species. Among marine mammalians, striped dolphin (Stenella coeruleoalba) is used as sentinel of environmental pollution. Metals accumulation
in these marine specie is influenced by several factors, such as habitat, food habits, physio-pathological status of animals, age and sex.

The aim of this study was to determinate the content of metals in tissues of Stenella coeruleoalba, the most abundant cetacean present in the
Mediterranean Sea, and carry out a comparison among heavy metals and essential elements, expressed as molar ratios, to assess marine environmental
pollution and dolphin health status.

Figure 1. Sampling of  Stenella

Striped dolphins (Stenella coeruleoalba) (n=15), stranded along the Sicilian coasts of Mediterranean Sea (Figure 1), were izegﬁleoalba f(S)rm Sicilian coasts of the
collected deaths by the Institute of Experimental Zooprophylaxy of Sicily “A. Mirri”, Palermo (Italy). From each dolphins cdrterranean ea.

were taken samples of lung, skin, muscle and liver, preserved in PET containers and frozen at —20 °C until to the analysis. All Mediterranean Sea
samples were digested with HNO, (70%) and H,0, (30%) according to the method of Naccari et al. 2015, and submitted to (rroees
analysis in ICP-MS, for determination of toxic (Hg, Cd, Pb, As) and potentially toxic metals (Ni, Cr), essential micro and rﬁw”"“"’"""’ Al iR
macro-elements (Se, Zn, Cu, Fe, Mn and Na, Ca, K, Mg). All analytical parameters of validation method were calculated A Messina TR

according to the AOAC 2016. The accuracy was assessed by the analysis of certified materials DOLT-5 (dogfish liver
Reference Material for trace metals) from the National Research Council of Canada. Data are expressed as mean + S.D. of at
least three determinations and evaluated by one-way analysis of variance (ANOVA) and student #-test (P< 0.05 and P< 0.01). P Siracuss
The molar ratios of essential and toxic metals, as described by Mendez-Fernandez et al. 2014, were calculated using the —
atomic masses of each element. In addition, the coefficient of condition (K) was calculated for each samples according to
Fulton equation K = 100 x W/L3, where W is weight and L is lenght.
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Figure 3. Coefficient of condition (K) in striped dolphins

RESULTS & DISCUSSION (Stenella coeruleoalba) samples.

The results showed the presence of all metals analyzed, with highest Hg levels statistically 250 <

significant in all dolphin samples. Considering the essential micro-elements, Fe showed the highest :
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for Stenella spp. (Delgado-Suarez et al., 2023) and predictive of good dolphins health status,
confirmed also by the coefficients of condition K with values around or >1 (safety level) in each
animals (Figure 3). It’was also evaluated the correlation among toxic (Hg, Cd, Pb, As), potentially
toxic metals (Cr, Ni) and essential micro-elements (Zn, Se, Cu), espressed as molar ratios.
Particlulary, the ratios %Zn/2°'Hg, 82Se/?9'Hg, ©3Cu/?°'Hg and for %0Zn/>2Cr, 82Se/*2Cr, 3Cu/*2Cr in
all tissues were <1 (value considered as protection index) (Table 1), showing that these toxic metals Striped dolphins
cannot be detoxified by essential metals Se, Zn and Cu, present in enzymatic systems.

concentrations; the macro-elements were present in significant levels but P was the most abundant
in all samples (Figure 2). The concentrations of all micro and macro-elements were in normal range
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Figure 2. Toxic metals (@), micro-elements (b) and macro-elements (c) expressed as mean value (M.V.) + standard deviation (S.D.) pg g''in tissues of striped dolphin (Stenella coeruleoalba).
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@ Table 1: Molar ratios between toxic metals and essential

. .. . . . . microelements in tissues of common dolphins.
The presence of toxic metals in tissues of dolphins, mainly correlated to marine environmental

and influenced by food habits in living habitat, underlines the key-role of these mammalians to “Zl:::,:?Hg L: :;G MI(I).SSC;JE L:;]iR SOI.(II?
assess marine pollution, found in this study to be relatively low, except for Hg. $25e/201Hg 0.12 0.49 0.18 0.10
The content of micro and macro-elements in all dolphin samples resulted predictive of their health B3Cu/VHg 0.03 0.09 0.07 0.02
status, as confirmed also by the coefficient of condition K. However, the analysis of molar ratios, $6Zn/2"Pb 32.56 3452 31.88 | 39.94
usefull to better understand the effects of exposure to these pollutants on organism, showed that $2Se/2V"Ph 20.55 28.80 2158 | 32.81
the levels of detoxifying essential metals are unable to carry out a protective action against toxic SCulED 4.38 522 903 6971
metals Hg and Cr, probably due to deficiency, sequestration or presence of other pollutans. *Zn/"Cd 281.87 9562 14795 | 87.76
82Se/112Cd 177.99 79.85 21.46 72.10
——————— 63Cu/"2Cd 37.97 16.69 37.99 47.61
Sawras | e | 4492 | 2512 | 21ss
*Zhou J.L. Salvador S.M., Liu Y.P., Sequeira M. Heavy metals in the tissues of common dolphins Delphinus delphis stranded 82Se/75As 42.72 37.48 16.94 17.67
on the Portuguese coast. The Science of the Total Environment 2001, 273: 61-76 63Cu/T5As 9.14 6.78 7.11 3.75
'Naccgﬁ C, Cicero N, Ferrantglli V, Giangt"osso G, Vella A, Macaluso A, Naccari F, Dugo G.mo. Toxic Metals in Pelagic, 667,n/50Ni 45.22 44.18 42.12 14.14
Benthic and Demersal Fish Species from Mediterranean FAO Zone 37. Bull Environ Contam Toxicol 2015, 95: 567-573. 828.¢/6ONi 28.56 2425 28.40 9.89
*Méndez-Fernandez P, Webster L, Chogvelon T, Bustgmanﬁe P, Ferreira M, Gopzélez AF, Lopez A, Moffat CF, Pierce g 3 N
GJ, Read FL. An assessment of contaminant concentrations in toothed whale species of the NW Iberian Peninsula: part II. Cu/Ni 6.09 6.79 11.93 246
Trace element concentrations. Sci Tot Environ 2014, 484: 206-217 86Zn/52Cr 0.74 0.92 0.97 0.91
*Delgado-Suarez 1., Lozano-Bilbao E., Hardisson A., Paz S., Gutierrez A.J. Metal and trace element concentrations in 82Se/532Cr 0.46 0.77 0.65 0.75
cetaceans worldwide: A review. Marine Pollution Bulletin 192 (2023) 115010. G3Cu/52Cr 0.02 0.14 0.27 0.16




