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gh the combustion of fossil fuels (gas, coal, and oil),
emissions from metal industries, and wastewater
discharges from electroplating, leather processing,
and textile manufacturing (ATSDR, 2012). While the
sources of chromium are well established, its fate,
transport, and speciation in marine environments
remain insufficiently understood.

In seawater, hexavalent chromium (Cr¢*) is
the predominant form, with an estimated residence
time ranging from 4.6 to 18 years (Pettine and Millero,
1990; ATSDR, 2012). Total dissolved Cr¢* concentra-
tions range from 1.2 nmol/L in unpolluted waters to
365 nmol/L in areas affected by industrial wastewater
discharges. Chromium exists primarily in two oxidation
states in marine systems: trivalent (Cr3*) and hexava-
lent (Cr¢*). The relative abundance of these forms is
governed by redox conditions, with Cré* as the domi-
nant species, typically as chromate (CrO.2+). In the
Mediterranean Sea, chromate concentrations range
between 3 and 4 nmol/L, while Cr** levels generally
remain below 1 nmol/L. Key anthropogenic sources
of chromium include the electroplating, leather, paint,
and wood preservation industries. The average en-
richment factor for Cr in sediments of coastal areas
and lakes is 2.2, and the anthropogenic mobilisation
factoris 1.6. Chromium poses toxicity risks to aquatic
organisms, with acute toxicity observed in fish at con-
centrations exceeding 10 mg/L and sublethal effects
detected in phytoplankton and fish at concentrations
as low as 10 pg/L (Bjerregaard et al., 2015).

Despite its environmental prevalence and
toxicity, few scientific studies have focused on chro-
mium pollution in marine ecosystems, particularly
concerning its speciation and impact on marine
mammals. One major limitation is the biological
reduction of Cré* to Cr3*, which hinders direct quan-
tification of the more toxic species. Consequently,
most available data refer to total Cr concentrations,
particularly in large marine mammals such as wha-
les, where tissue levels are typically very low, gene-
rally under 1 mg/kg (Wise et al., 2009).

In mammals, the most significant toxic effe-
cts are associated with Cr¢*, which is approximately
100 times more toxic than Cr3*. Cré* is absorbed more
efficiently and accumulates primarily in red blood
cells (Eisler, 2010). However, in the mammalian dige-
stive system, gastric acid reduces Cré* to Cr®, which
has a gastrointestinal absorption rate of less than 1%
(Forstner and Wittmann, 1983). While mammals can
typically tolerate chromium concentrations 100-200
times above normal without adverse effects, chro-
nic exposure has been linked to dysfunction of the
hypothalamic-pituitary axis, central nervous system,
and reproductive system, along with hepatic, renal,
and cardiovascular damage (Yasutake and Hirayama,
2002). Notably, no correlation has been observed
between chromium levels and age in marine mam-

mals (Eisler, 2010). For instance, no alteration in
lymphocyte proliferation was detected in newborn
harbour seals (Phoca vitulina) exposed to 5.0 mg/L
of chromium for five days (Eisler, 2010). Although
chromium plays a biological role in carbohydrate and
lipid metabolism (Tokar et al., 2013), research on its
accumulation in marine mammal tissues remains
limited. This lack of data represents a notable gap

in environmental toxicology, particularly given the
potential for Cr to exert harmful effects at elevated
concentrations. Comprehensive assessment of Cr
distribution in marine mammals is therefore essential
for understanding both ecological risks and spe-
cies-specific exposure levels.

The Adriatic Sea, a subregion of the Mediterra-
nean bhasin, hosts a resident population of bottlenose
dolphins (Tursiops truncatus), with occasional sightin-
gs of other cetacean species (Pompe-Gotal et al.,
2009). However, data on trace element concentrations
in dolphins from the Croatian Adriatic are still relative-
ly scarce. Most existing studies have predominantly
addressed non-essential trace elements in tissues of
stranded bottlenose and striped dolphins, as well as
broader evaluations of toxic element loads in these
and in Risso’s dolphins (Grampus griseus) (Bilandzi¢
etal,, 2012, 2015; Suran et al., 2015; Sedak et al.,
2022, 2025). To date, only three studies have focused
on the concentrations of essential trace elements in
the tissues of these cetacean species (Bilandzi¢ et al.,
2016; boki¢ et al., 2018, 2025).

The primary objective of this study was to
assess Cr concentrations in various tissues, inc-
luding muscle, liver, kidney, lung, spleen, adipose
tissue, and skin of bottlenose, striped, and Risso’s
dolphins stranded along the Croatian coast of the
Adriatic Sea between 1995 and 2013. These ce-
tacean species are widely recognised as sentinel
organisms for monitoring marine pollution. This re-
search aims to enhance the current understanding
of the contamination status of these species and to
contribute valuable data on Cr levels in the Adriatic
Sea, particularly within Croatian waters.

| Material and Methods

Samples

Tissue samples were collected from dolp-
hins stranded along the Croatian Adriatic coast
between 1995 and 2013. A total of 190 individuals
were included in the study: 159 bottlenose dolphins
(Tursiops truncatus), 25 striped dolphins (Stenella
coeruleoalba), and six Risso's dolphins (Grampus
griseus).

Mean body length (cm, mean + SD) for each
species was: bottlenose dolphin 239.2 + 53.9, stri-
ped dolphin 191.5 + 40.3, and Risso’s dolphin 300.1
+10.6. Corresponding mean body weight (kg, mean
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+ SD) was: bottlenose 150.5 + 79.8, striped 81.1 +
15.4, and Risso’s 258.8 + 46.4.

As part of the post-mortem examination, a
range of biological and morphometric data were
recorded, including species, sex, body mass, total
body length, and other standard external measu-
rements. Prior to dissection, age, sex, body weight,
and length were recorded. During necropsy, teeth
were collected for age estimation. Tooth sections
were prepared following the methodology of Slo-
oten (1991), and age was determined by counting
growth layer groups according to Hohn et al.
(1998). Individuals older than seven years were
classified as adults, based on criteria established by
André et al. (1991).

Among bottlenose dolphins, 77 were males
and 81 females. Age data identified 77 adults and
52 juveniles. Age could not be determined for 30
individuals and sex for one individual. Striped dolp-
hins were categorised solely by sex (15 males and
10 females) due to missing age data. All six Risso’s
dolphins were adults; however, sex was not deter-
mined due to the small sample size.

For spatial analysis, the Croatian Adriatic Sea
was divided into the north and south geographic
regions, with a higher proportion of samples origina-
ting from the south region. Following sex and body
length determination, tissue samples were excised,
sealed in plastic bags, and stored at -20°C until
further analysis.

Sample Preparation and Elemental
Analysis

Tissue samples (0.5 g) were subjected to
microwave-assisted digestion using Teflon vessels.
The digestion mixture consisted of 2.5 mL nitric acid
(65%), 1.0 mL hydrogen peroxide (30%) (Suprapur®
grade; Merck KGaA, Darmstadt, Hesse, Germany),
and 3.0 mL ultrapure water. After digestion and sub-
sequent cooling, an internal standard, Yttrium (Y),
was added to each sample to a final concentration
of 200 pg/L, followed by dilution to a final volume of
50 mL with ultrapure water in a volumetric flask.

Elemental concentrations were expressed
in milligrams per kilogram (mg/kg) on a wet weight

basis. For comparison with values reported on a dry
weight basis in the literature, concentrations were
converted using a standard wet-to-dry weight con-
version factor of 0.25, as recommended by Becker
et al. (1995).

Cr quantification was performed using
an inductively coupled plasma optical emission
spectrometer (ICP-OES), Model Optima 8000,
equipped with an S10 autosampler (PerkinElmer,
Waltham, MA, USA). Calibration was performed
using multi-element Environmental Standards for
ICP-MS (1000 mg/L, ISO 17034 certified, Agilent
Technologies, Santa Clara, CA, USA). The concen-
tration range of the Cr calibration curve was from 1
to 100 pg/L. Recalibration using the standard solu-
tion at the midpoint concentration of the calibration
curve was performed every 20 measurements to
ensure instrument stability and accuracy. Quality
assurance and quality control (QA/QC) protocols
included the analysis of procedural blanks, replicate
samples, and certified reference materials (CRMs),
specifically DORM-4 and DOLT-5, obtained from
the National Research Council (NRC), Institute for
National Measurement Standards (Ottawa, ON,
Canada). Recovery rates for CRMs and instrumental
quantification limits for each element are detailed
in Table 1.

Statistical Analysis

All statistical analyses were conducted using
Stata version 13.1 (StataCorp, College Station, TX,
USA). For each trace element, descriptive statistics
including the mean, standard deviation, median,
minimum, and maximum were calculated. The Sha-
piro—Wilk test was applied to evaluate the normality
of the distribution of element concentrations across
tissue types.

Comparisons of element concentrations
among the three dolphin species were performed
using the non-parametric Kruskal-Wallis test. Sta-
tistical significance was assessed using p-values.

To explore linear relationships between the
logarithm of element concentrations and indepen-
dent variables (body mass, body length, age, sex,
sampling location, and year of discovery), linear

Table 1. Analytical recovery of chromium in certified reference materials (CRM), accompanied by the
corresponding instrumental limits of detection (LOD) and quantification (LOQ).

LOD (mg/kg) | LOQ (mg/kg) CRM ce’&:‘ge/"'k‘slue Mea(sl:;‘;f(;')a'“e Recovery (%)
DORM-4 1.75 1874016 106.8
cr 0.007 0.02
DOLT-5 2.30 2.35+0.58 102.2

DORM-4, fish protein (NRC Institute for National Measurement Standards, Ottawa, ON, Canada);
DOLT-5, dogfish liver (NRC Institute for National Measurement Standards, Ottawa, ON, Canada).
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Table 2. Chromium concentrations (mean * SD, median, and range; mg/kg wet weight) in tissues of stranded
dolphins from the Croatian Adriatic Sea.

Species Tissue (n) Mean+SD Median Range
muscle (150) 0.250+0.482 0.171 0.001-4.995
kidneys (150) 0.208+0.264 0.163 0.001-2.672

liver (147) 0.208°+0.264 0.168 0.001-1.351

;ﬁ’c‘;‘;is spleen (140) 0.207°¢+0.184 0.167 0.001-1.866

lungs (143) 0.257+0.611 0.178 0.001-7.160
skin (49) 0.491+1.104 0.179 0.076-7.041
adipose tissue (90) 0.327+0.760 0.166 0.021-6.587
muscle (24) 0.214+0.100 0.181 0.082-0.406
kidneys (24) 0.2132+£0.105 0.196 0.073-0.425
liver (24) 0.201°+0.100 0.173 0.001-0.360

Stenella spleen (23) 0.243°+0.130 0.202 0.001-0.496

coeruleoalba

lungs (23) 0.223+0.128 0.192 0.001-0.453
skin (4) 0.395+0.203 0.392 0.151-0.644
adipose tissue (13) 0.499+1.236 0.108 0.071-4.589
muscle (6) 0.244+0.039 0.238 0.206-0.311
kidneys (6) 0.2482+0.049 0.221 0.211-0.323
liver (6) 0.347°+0.078 0.344 0.244-0.464
gr’gglius spleen (5) 0.330¢+0.124 0.260 0.223-0.493
lungs (5) 0.254+0.041 0.260 0.205-0.314

skin - - -

adipose tissue - - -
muscle (180) 0.245+0.441 0.174 0.001-4.995
kidneys (180) 0.210+0.244 0.167 0.001-2.672
liver (177) 0.211+0.159 0.171 0.001-1.351

All spleen (168) 0.215+0.177 0.175 0.001-1.866

lungs (171) 0.525+0.560 0.181 0.001-7.160
skin (53) 0.484+1.062 0.181 0.076-7.041
adipose tissue (103) 0.349+0.829 0.159 0.021-6.587

Significant differences (p<0.05) between the three dolphin species: kidney 2p = 0.0317; liver °p = 0.0053;

spleen¢p=0.0016

regression analysis was performed. The regression
model took the form:

independent variable.

The regression results are presented in
terms of the antilogarithmic values of the regression
coefficients, denoted as b. These values indicate
where c represents the mass concentration of the the magnitude of change in element concentration
element in the tissue [mg/kg], a is the intercept, log  associated with a one-unit change in the indepen-

b is the slope (regression coefficient), and x is the dent variable. A value of b greater than 1 implies an

logc=logh xx +a,
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Figure 1. Mean chromium concentrations (mg/kg wet weight) in the tissues of bottlenose dolphins (Tursiops

truncatus), categorised by sex and age class.
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increase in concentration, while a value less than 1
indicates a decrease.

Spearman’s rank correlation coefficient was
used to evaluate relationships between element
concentrations within the same tissue type across
individuals, as well as between different tissues
within the same individual. The strength of these
correlations was interpreted using a commonly
accepted scale:

0.00to0 0.19 — very weak

0.20 to 0.39 — weak

0.40 to 0.59 — moderate

0.60to 0.79 — strong

0.80t01.00 — very strong

| Results and discussion

Cr concentrations in the tissues of three
dolphin species stranded along the Croatian coast
of the Adriatic Sea between 1995 and 2013 are
presented in Table 2. Values are expressed as the
mean * standard deviation (SD), median and ranges
on a wet weight basis.

In most analysed samples, Cr concentrati-
ons in the tissues of all three dolphin species were
approximately 0.2 mg/kg. However, significant va-
riations were observed among species, tissues, and
individual animals.

In the bottlenose dolphin, the lowest Cr
concentrations were recorded in the skin of an adult
male (mean 0.12 mg/kg; median 0.13 mg/kg), while

spleen lungs adipose t.

the highest concentrations were found in the lungs
of a 13-year-old female (7.16 mg/kg). Exceptionally
high values were measured in the blubber and
muscle tissues of certain individuals (up to 6.59 mg/
kg and 4.99 mg/kg, respectively), which significantly
influenced the mean values, whereas the medians
remained much lower, indicating an asymmetric
distribution of the data (Figure 1).

In Risso’s dolphin, Cr concentrations were
more uniform, with smaller differences between the
mean values and medians. The highest values were
recorded in the liver (0.35 mg/kg) and spleen (0.33
mg/kg), which were also higher compared to the
other species.

In striped dolphins, Cr concentrations were
generally higher in females than in males, with the
exception of blubber tissue, where data for females
were limited (n = 3). One extreme value (4.59 mg/
kg) in the blubber of an 18-year-old male significan-
tly increased the mean value in that group (Figure 2).

Statistically significant interspecific differen-
ces in Cr concentrations were found in the kidney
(p=0.0317), liver (p = 0.0053), and spleen (p =
0.0016). The highest mean hepatic Cr concentration
was recorded in Risso’s dolphin (0.35 mg/kg), while
lower but similar levels were found in striped (0.20
mg/kg) and bottlenose dolphin (0.21 mg/kg). These
results support the role of diet as a key factor in
trace element accumulation.

Diet is the main route of chromium exposure
in mammals. Chromium (VI) compounds are absor-
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Figure 2. Mean chromium concentrations (mg/kg wet weight) in tissues of (A) striped dolphins (Stenella
coeruleoalba) (categorised by sex) and (B) Risso’s dolphins (Grampus griseus).

0.7 0
male  mfemale -
0.6
0.5
g
o 0.4
g
£ 03
2
g 021
5
0.1 4 J7 I
o LAB— 18— I .
muscle kidneys liver spleen lungs  skin adipose

t.

bed more efficiently (2-10%) than chromium (III)
compounds (0.5-3%) (Outridge and Scheuhammer,
1993). Although data are limited, cephalopods
generally contain more Cr than fish (Hansen et al.,
2016), suggesting that species-specific feeding ha-
bits explain the observed differences. Risso’s dolp-
hin feeds mainly on squid (~85%), striped dolphin
has a mixed diet, while bottlenose dolphin primarily
consumes fish (~60%) with minimal squid intake
(Pauly et al., 1998).

In uncontaminated habitats, tissue Cr con-
centrations typically range from 0.025 to 3.75 mg/
kg wet weight, depending on tissue type. In polluted
areas, levels may be up to two orders of magnitude
higher (Outridge ans Scheuhammer, 1993), highli-
ghting the combined impact of environmental expo-
sure and trophic ecology on Cr accumulation.

In this study, Cr concentrations exceeding 1
mg/kg wet weight were detected in only 16 tissue
samples, representing only a small proportion of
the total. Of these, 15 originated from bottlenose
dolphin and one from striped dolphin. According
to Eisler (1986), Cr concentrations above this thre-
shold may suggest environmental contamination.
In animals with chronic exposure, bone tissue
generally accumulates higher levels of chromium
compared to soft tissues. While liver and kidney
are routinely analysed, they may not always serve
as reliable indicators of Cr exposure. Therefore, the
inclusion of bone, alongside liver and kidney, is re-
commended as a minimum requirement for future
biomonitoring studies. Furthermore, Cr does not
biomagnify in marine food webs involving mammals
and other vertebrates (Outridge and Scheuhammer,
1993), suggesting that elevated Cr levels are more
likely related to local exposure sources than trophic
transfer.

Regression analysis of Cr content in tissues
of all three dolphin species showed no statistically
significant relationship between Cr concentration
and variables such as body mass, age, sex, or loca-

Chromimu (mg/kg)

0.35

0.3 1

s

muscle kidneys liver spleen lungs

tion (p > 0.05). However, a significant association
was found with the year of stranding. Chromium
content shows a decreasing trend over time in all
analysed tissues: muscle (regression coefficient b =
0.940), kidney (0.946), liver (0.928), spleen (0.945),
and lungs (0.946). Additionally, in muscle tissue,

a statistically significant negative correlation with
body length was observed (b = 0.994, p = 0.017),
indicating a decrease in Cr concentration with incre-
asing dolphin body length (Table 3).

Spearman correlation analysis revealed se-
veral significant associations of Cr content among
different tissues. A weak but statistically significant
correlation was observed between muscle and
kidney (r; = 0.2904%*), and between muscle and liver
(r, =0.3083*). A moderate correlation was recor-
ded between liver and kidney (r; = 0.4305%*), while
a strong correlation was found between liver and
spleen (r; = 0.6211*). Additionally, a weak but sta-
tistically significant association was noted between
blubber and kidney (r, = 0.3083*) (Table 4).

Data on Cr concentrations in cetaceans from
the Mediterranean Sea remain limited, particular-
ly for bottlenose, striped and Risso’s dolphins. In
bottlenose dolphin, Cr concentrations measured in
the kidney and lungs in this study were consistent
with those previously reported for specimens from
the Mediterranean (Bellante et al., 2009). In con-
trast, the hepatic concentration observed in this
study (0.21 mg/kg) was approximately twice that
reported for dolphins along the Italian coast (0.10
mg/kg), while the muscle concentration (0.25 mg/
kg) was nearly half of the previously reported value
(0.41 mg/kg). The elevated mean muscle concen-
tration in the earlier study was influenced by a sin-
gle individual from Sicily exhibiting an exceptionally
high value (3.39 mg/kg) (Bellante et al., 2009).

Chromium concentrations in different tissues
of striped dolphin, with the exception of adipose
tissue, were comparable to those reported in indivi-
duals from southern Italy (Cardellichio et al., 2000),
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Table 3. Linear regression analysis of chromium concentrations vs year of stranding in pooled samples of
three dolphin species (Tursiops truncatus, Stenella coeruleoalba and Grampus griseus) by tissue type.

Tissue Variable b t p
Year of stranding 0.940 -3.580 0.000
Muscle
Length 0.994 -2.412 0.017
Kidney Year of stranding 0.946 -4.767 0.000
Liver Year of stranding 0.928 -5.255 0.000
Spleen Year of stranding 0.945 -3.599 0.000
Lungs Year of stranding 0.946 -2.877 0.005

b regression factor, t t value, p probability

Table 4. Spearman's rank correlation coefficients (rs) for chromium concentrations between pooled samples
of three dolphin species (Tursiops truncatus, Stenella coeruleoalba and Grampus griseus) by tissue type.

Tissue Muscle Kidney Liver Spleen Lungs Skin
Kidney 0.2904* - - - - -
Liver 0.3083* 0.4305* - - - -
Spleen 0.2158 0.2868 0.6211* - - -
Lungs 0.0911 0.1503 0.3204 0.1776 - -
Skin 0.1520 0.0112 0.1254 0.1016 -0.0320 -
Adipose tissue 0.0819 0.3083* 0.2124 0.1559 0.2652 0.2228

*p < 0.05; r;: 0.00 - 0.19 very weak; 0.20 — 0.39 weak; 0.40 — 0.59 moderate; 0.60 — 0.79 strong; 0.80 — 1.0 very strong

the Italian coastline during the period 2000-2009
(Bellante et al., 2009), and the Strait of Gibraltar
(Rojo-Nieto and Fernandez-Maldonado, 2017).
However, concentrations recorded in this study
were up to sevenfold higher than those measured in
dolphins from southern Italy in 1987 (Cardellichio et
al., 2002). Mean concentrations in the kidney (0.21
mg/kg) and adipose tissue (0.50 mg/kg) were lower
than those reported for the same species along the
Italian coast (0.41 mg/kg and 0.88 mg/kg, respecti-
vely) (Bellante et al., 2009).

In Risso’s dolphin, Cr concentrations dete-
cted across all analysed tissues were considerably
higher than values reported of the same specimens
from the Italian coast (Bellante et al., 2009).

Chromium concentrations in the liver of stri-
ped dolphin in this study are comparable to other ge-
ographic regions worldwide, except for notably lower
values observed in dolphins from the Brazilian and
French Atlantic coasts (Holsbeek et al., 1998; Kunito
et al., 2004). Data for other tissues are limited, and
there are no records of Cr concentrations in lungs of
striped dolphin. Kidney Cr levels in dolphins from the
Iberian Peninsula (0.4 mg/kg) exceed those found

here (0.21 mg/kg) (Mendez-Fernandez et al., 2014),
while values in kidneys (0.05 mg/kg) and muscle
(<0.0375 mg/kg) from the French Atlantic coast
were significantly lower (kidney 0.21 mg/kg; muscle
0.21 mg/kg) compared to this study (Holsbeek et al.,
1998). Muscle and adipose tissue Cr concentrations
from dolphins off the coast of western Wales showed
no major differences; however, an unusually high
concentration was found in the melon (2.3 mg/kg) of
a single individual (Morris et al., 1989).

Cr levels in the liver of Risso’s dolphin (0.35
mg/kg) correspond with the only available data
from a specimen stranded on the English coast
(0.26 mg/kg) (Law et al., 2001).

Elevated Cr concentrations in liver and kid-
neys of bottlenose dolphin have been reported wor-
ldwide, including the northwestern Iberian Penin-
sula (kidney 1.26 mg/kg; Mendez-Fernandez et al.,
2014), South China Sea (liver 0.785 mg/kg; Parsons
and Chan, 2001), Australia (liver 1.085 mg/kg; Law
et al., 2003), and Hawaiian Islands (liver 1.53 mg/
kg; Hansen et al., 2016). Most values align with this
study except for notably lower liver (0.0625 mg/kg)
and muscle (0.059 mg/kg) concentrations found in
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dolphins from the French Atlantic coast (Holsbeek
et al., 1998).

In another coastal species, Pontoporia bla-
invillei, Cr concentrations reported by Kunito et al.
(2004) from the Brazilian coast were substantially
higher than those found by Panebianco et al. (2012)
at the same location. Elevated Cr may be linked to
temporary anthropogenic pollution from textile and
leather industries; however, Cr in sediments was
bound in unavailable chemical forms, limiting bioa-
vailability (Panebianco et al., 2012).

Stavros et al. (2007) found no significant di-
fferences in Cr concentrations in the skin of bottle-
nose dolphin from two sites, one highly contamina-
ted, suggesting effective homeostatic regulation or

Cr being in an unavailable form. Similarly, Yang et al.

(2002) reported that Crin the skin of Phocoenoides
dalli does not occur in the hexavalent form, which
would otherwise cause dermatitis. These findings
emphasise the importance of speciation analysis
to assess chromium’s toxic effects in marine mam-
mals (Stavros et al., 2007).

This study is the first investigation of Cr ac-
cumulation in the tissues of dolphins inhabiting the
Croatian waters of the Adriatic Sea, aiming to fill
existing gaps in understanding metal contamination
in marine mammals. The analysis revealed signifi-
cant interspecific differences in Cr concentrations
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U ovom su istrazivanju odredene koncentra-
cije kroma (Cr) u tkivima dobrih (Tursiops truncatus),
plavobijelih (Stenella coeruleoalba) I glavatih dupina
(Grampus griseus) - nasukanih uz hrvatsku obalu
Jadranskog mora u razdoblju od 1995. do 2013.
godine. Analizirano je ukupno 190 jedinki, ukljucu-
ju¢i 159 dobrih, 25 prugastih i 6 glavatih dupina.
Koncentracije kroma odredivane su u: jetri, misi-
¢ima, bubrezima, koZi, plu¢ima, slezeni i masnom
tkivu primjenom opticke emisijske spektrometrije s
induktivno spregnutom plazmom (ICP-OES). Zna-
¢ajne meduvrsne razlike u koncentracijama kroma
uocCene su u: bubrezima, jetri i slezeni, $to upucuje
na prehrambene navike kao glavni ¢imbenik na-
kupljanja kroma. Najvise koncentracije kroma utvr-

dene su kod glavatih dupina, §to se moZe pripisati
njihovoj prehrani glavonoScima, poznatima po viSem
sadrzaju kroma u odnosu na ribu. Koncentracije
kroma vece od 1 mg/kg zabiljeZene su u samo 16
uzoraka tkiva - od ¢ega je 15 pripadalo dobrim du-
pinima, a jedan plavobijelom dupinu - $to ukazuje
na nisku ukupnu pojavnost povisenih razina kroma.
Regresijskom analizom nije utvrdena znacajna po-
vezanost koncentracija kroma s tjelesnom masom,
dobi, spolom ili geografskom lokacijom. Medutim,
zabiljezen je znacajan pad koncentracija kroma u
svim tkivima tijekom promatranog razdoblja.

Klju€ne rijeCi: krom, Tursiops truncatus,
Stenella coeruleoalba, Grampus griseus, tkiva,
Jadransko more.
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