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ABSTRACT

The aim of the present study was to measure thedslceers in blood serum of round goby Neogobius nusgomus
and scorpion fish Scorpaena porcus (L.) caughtia bays of the Black Sea in Sevastopol region (€jmvhich
were differed of pollution level. Concentration okidated proteins (OP) was studies in blood serum
spectrophotometrically at 345, 370, 430 and 530 e OP level in blood serum of fish from polluteda was
higher than in less-polluted site. The intersped#ferences of OP concentration in two tested fipecies were
shown and depended on specific features of bicdmglyecology. High anthropogenic impact leads oxidastress

in fish tissues and stimulates high production 6/SRwhich damage and modify cell membranes anddieamles,
including proteins. Examined biochemical parametams important for the evaluating of fish abilitiés protect
against chemical pollution and keep their life imetpolluted environments. They may potentially beduas
indicators of chemical pollution of marine enviroan and fish health status.
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INTRODUCTION

Fish are very sensitive to anthropogenic pollugod some of them may be tested as biomonitordéoevaluating
of the effects of contaminant-related stress onimeagnvironment. The resistance of fish to unfabtedactors
depends on their phylogenic position, ecologica biological characteristics, physiological staftlis2, 3] and the
presence of efficient detoxification mechanism&vitrusly we described the polluted response ofIBea teleosts
which reflect their adaptive strategy and ability dope with the environment [4, 5]. Ecotoxicolodicaethods
which use biomarkers of physiological status df fise applied widely in assessing of water quafyiong them
antioxidants level, lipid peroxidation parameterszyme activities and they are successfully usedany studies
[3]. Molecular biomarkers of fish health are thesnimformative because they respond at very shog &nd reflect
the changes of fish physiological status at the cdstress [3]. Previously we described the chamdantioxidant
enzyme activities and lipid peroxidation level ighf from polluted and non-polluted sites [6, 7k fluctuations of
aminotransferase activities in the animals inhabitee locations characterized different anthropagénpact [8].
We showed the correlation between heavy metalsnagiation in fish tissues and biochemical paramefi@r4.0].
Level of oxidative modification of proteins in tisss are good biomarkers for evaluation of oxidasiress in fish
caused anthropogenic impact [11]. The further stofifish response on environmental stress led aptgenic
pollution is very important for the evaluation oater quality and fish population status.

Scorpion fish $corpaena porcysand round gobyNeogobius melanostonjuare highly distributed fish species in
the coastal waters of Black Sea. Both species enthiz forms, their biology and ecology are simillant each
species is characterized by several peculiarities.

Scorpion fish is among the most common fish speci®&ack Sea coastal waters and it was selectddoasonitor
in our previous studies [4]. It is benthic form afditing bottom waters on the depth of 1-40 m, hawéivprefers the
depth of 1-10 m. Spawning time covers the periainfithe end of May to the middle of September. Femal
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produces the eggs in twin sacks, which dissolvenamine water, and the embryos in the eggs develqeiagic
zone. Scorpion fish is a batch spawner, it producasy spawning portions and the eggs hatch evergdy. Every
portion contains 1100- 27200 eggs [12].

Round goby is highly distributed fish species iffedent kinds of aquatic ecosystems, including ¢bastal waters
of Black Sea. It is benthic form. The feeding spatt of fish includes mollusks, crustacean and worgpawning
time covers the period from April to August . Ithatch spawner, female spawns 6 portions of eghs.€Dg is
large, its size is approximately 4 mm [12].

The aim of the present study was to measure thet tfvoxidated proteins as biomarkers in bloodiseof round
gobyNeogobius melanostomasd scorpion fisiscorpaena porcuf..) caught in two locations of the Black Sea in
Sevastopol region (Crimea) differed of pollutiomdé

MATERIALS AND METHODS

Sampling sites and animals

Scorpion fishScorpaena porcuf_.) and round gobyNeogobius melanostomyg-igure 1) were caught in autumn-
winter period 2012 in two bays: Karantinnaya Bayl étreletskaya Bay in Sevastopol region (the BlSela,
Crimea) (Figure 2). The sampling sites are diffebgdevel of anthropogenic impact: Streletskaya Bapighly
polluted region as compared with Karantinnaya Begb{e 1).The animals were immediately placed in the aerated
tank, transported to the laboratory and anestl&spd samples were taken by caudal arteria puncitre samples
were stored at €€ 2 hours and serum was separated. Oxidated psoleiel was determined in blood serum
immediately after preparation.

Figure 1. Scorpion fishScorpaena porcus (1) and round gobyNeogobius melanostomus (2)

Table 1. Anthropogenic impact on the sampling in Seastopol region (Black Sea, Crimea)

Anthropogenic activity Karantinnaya Bay Streletskaya B4
Recreation - +
Effluents of municipal and industrial sewageday’ 50 350

- - absence of impact, + - presence of impact

Biochemical assays

Oxidated proteins concentration in fish blood semwas determined spectrophotometrically accordirgrtiethods
[13] with some modifications. 0.05 ml serum was edidl ml 20% TCA solution and 1 ml 2,4-
dinitrophenilhidrazine (DNP) in 2 M HCI. The mixeuwas incubated 1hr at room temperature and thermast
centrifuged at 3000 g due 15-20 min. Sediment washed by ethanol-ethylacetat (1:1) solution andvds
centrifuged again. 2.5 ml 8 M urea was added tosédiment and it was solved in boiling water. Qgitidensity
(OD) of carbonyl groups was measured at 346 (neatdehyde), 370 (neutral ketone), 430 (basic aldehand
530 nm (basic ketone) used spectrophotometer Sddo(Carl Zeiss, lena, Germany). The results veb@vn in
arbitrary units (OD per ml serum).

Statistical analysis
The results were processed to statistical evaluatith ANOVA one-way test. All numerical data areven as
means * SEM [14]. The significance level was 0.05.
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RESULTS

Concentration of oxidated proteins in blood serdrsoorpion fish and round goby, caught in two Seymasl bays is
present in Fig. 3 and 4. In both tested fish spettie level of neutral compounds measured at 3d&@06 nm was
higher as compared with the value of basic substagoncentration assayed at the wave length 43G2Bchm.
The level of neutral ketones was higher than nealdehydes, while basic ketones concentration graster as
compared with basic aldehydes level. In both tebtae the level of blood serum OP in round goby ngker than
in scorpion fish.

Figure 2. Sampling sites of fish specimens in Sevagol bays, Black Sea, Crimea
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Figure 3. Concentration of oxidated proteins in blod serum of scorpion fish caught in Streletskaya Ba
(n=15) and Karantinnaya Bay (n=15), mean £ SEM. gignificant differences between the values offfisim two tested bays.

In scorpion fish from Streletskaya Bay. the valoésxidated protein concentration were higher thafish from
Karantinnaya Bay. However, the differences betwestnnes concentration were insignificant while diféerences
between aldehydes levels were significant (p<0.05).

In round goby from both examined locations theetd#hces were not significant (Figure 4). At theeothand, we
could note the decrease of basic ketones levasinserum from Karantynnaya Bay as compared wighatiimals

from Streletskaya Bay.
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The ratio of OR4eOD3750D,300Ds3 is present in Table 2. The data obtained show ithatorpion fish from
Streletskaya Bay the relative concentration of dadidehydes was higher than in fish from Karantyan®ay.
Opposite, in round goby serum the relative contéritasic ketones was greater in fish from StreltakBay than
in Karantinnaya.

Table 2. The ratio of oxidated compounds concentrain in fish serum from two Sevastopol Bays

OD34¢:0D37::0D43::ODs3c

Bay Scorpion fish Round goby
Karantinnaya| 1:1.21:0.57:0.18 1:1.11:0.66:0{10
Streletskaya| 1:1.11:0.71:0.13 1:1.11:0.66:0}16
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Figure 4. Concentration of oxidated proteins in blod serum of round goby caught in Streletskaya Bay
(n=7) and Karantinnaya Bay (n= 10), mean + SEM

DISCUSSION

Our findings demonstrated the similar trends oféasing of oxidated proteins in blood serum of tbgnby and
scorpion fish from high polluted site as comparéthwhe animals from less polluted area. Theresareeral factors
including abiotic (physical and chemical parametefsthe water and sediments in marine location,ewat
temperature, pH, salinity, and etc.), biotic (sfieity of fish biology, feeding behavior, age, sawimming activity
and metabolic rate) and anthropogenic (level ofutioh caused human activity) that may change fiblgsiology
and biochemistry [15, 16, 17, 18]. Different lexadl pollution in biotopes causes the different acalation of
xenobiotics in fish tissues. Taking into accourd #pecificity of the biology and ecology of tesfesth species the
aim of the present study was to compare their l@ogbal characteristics and to indicate their déferes in blood
serum because blood biochemistry is very impoitastzaluation of fish physiological and ecologistdtus.

Oxidative stress caused unfavorable living condgi@s an imbalance toward the pro-oxidant sidénefpro-oxidant
/ antioxidant homeostasis. The content of protairbenyl groups are good biomarkers of oxidativesstrbecause
they have some advantages in comparison with tteesmnement of other oxidation products: they areréetive
early formation and the relative stability of cangtated (oxidated) proteins [19, 20]. Carbonyl (C@pups
(aldehydes and ketones) are produced on protegncsidins when they are oxidized. These moietiestamically
stable, therefore protein carbonyl content is tlesthgeneral indicator of protein oxidation. Thewnalation and
increase of carbonyls in proteins has been obseirvesbveral human diseases [19, 20]. Oxidative dgman
proteins may lead to negative consequences beeanseg the proteins there are enzymes, hormonesatoed
and other biomolecules which play an important ielmetabolism and homeostasis of the organism.

Our results show that oxidatively modified proteamcentration increased in the blood serum of [fisthspecies
caught in marine polluted area. We could proposg¢ plollutants stimulate oxidative stress in fistighHlevel of
ROS causes inducible prooxidants overproduction@otein carbonylation. However, our findings desioated
the interspecies differences in serum OP leve&ciorpion fish the concentration was lower thanoand goby in
both tested locations. In addition we note thaStreletskaya Bay the level of serum OP in scorgish was
significantly higher than in Karantinnaya Bay, vehih round goby we could show the insignificantre@ase of OP
concentration in polluted site. Thus we could ps®that scorpion fish is more sensitive to pollutas compared
with round goby. Previously we also demonstratedititerspecies differences of OP concentration éetwseveral
Black Sea teleosts and their relations to heavyals@pncentration in fish tissues [9]. We indicatedt high OP
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level correlated with the increase of concentratiohtrace elements in fish tissues, several otkwhre well known

as prooxidants, caused overproduction of ROS. Vée alemonstrated the seasonal dynamics of serum OP
concentration and its relation to antioxidant enegractivity in the blood of round goby in Black %l the Sea of
Azove and we showed that the tested parametersideg®n fish physiological status [11].

Therefore, blood serum OP concentration is infoiveabiomarker of fish health and the ecologicatisteof their
habitats and could be successfully used in monigoprograms of the coastal areas of water bodies.
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