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Abstract

VELKOVA-JORDANOSKA, L.,GKOSTOSKI and B. JORDANOSKA, 2008.Antioxidativeenzymesin
fishashiochemical indicators of aquatic pollution. Bulg. J. Agric. Sci., 14: 235-237

Antioxidant enzyme activities of fish (Barbus m. petenyi Heck.) were determined to establish possible envi-
ronmental impact of toxic effect on anthropogenic pollution on Lake Ohrid. Activities of superoxide dismutase
(SOD) and catalase (CAT) inthe blood of fish were chosen as bicindicators. Fish were sampled during May 2007
from locality Kalista (Lake Ohrid). After sacrificing the fishes freshly blood samples were collected and trans-
ported onice. Superoxide dismutase (SOD) activity was measured by the ferricytochrome ¢ method using xantine/
xantine oxidase as a source of superoxide radicals. Catalase (CAT) activity was determinated by measuring the
decrease of hydrogen peroxide concentration at 240 nm. Fish have been proposed as indicators for monitoring
land-based pollution because they may concentrateindicative pollutantsin their tissue, directly from water through
respiration and also through their diet. Fish are frequently subjected to prooxidant effects of different pollutants

often present in the aquatic environment.
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I ntroduction

Superoxide dismutatase (SOD) and catalase
(CAT) have been detected in awide variety of mam-
malian cells. Theseenzymesplay important rolesin
protecting the cell against the potentialy toxic effects
of environmental pollutants (Kuthan et al., 1986).
Superoxidedismutase catalyzesthe dismutation of the
superoxideion (O,) to hydrogen peroxide and oxy-
gen moleculeduring oxidativeenergy processes. The
reaction diminishesthedestructiveoxidative processes
incells. Theleve of antioxidant enzymeshave been
extensvely used asan early warning indicator of lake
pollution (Linetal., 2001). Based on such reasoning,
thestudy of SODsand their gpplication asbiomarkers
have becomeimportant areasin environmental imbe
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classified into 3 types, Cu/Zn, Mn, and Fe SODs,
depending onthemeta fountintheactivesite. Cu. Zn
SOD ispredominantly associated with the cytosolic
fraction of eukaryotesandisvery sengtiveto cyanide
and hydrogen peroxide. Mn SOD isassociated with
mitochondriaandisinsensitiveto cyanideand hydro-
gen peroxide. Fe SOD isfound in prokaryotesandis
not sensitiveto cyanidebut isinhibited by hydrogen
peroxide (Kuthan et al., 1986)

Fish have been proposed asindicatorsfor moni-
toring land-based pollution because they may con-
centrateindicative pollutantsin their tissue, directly
from water through respiration and aso through their
diet. Fisharefrequently subjected to prooxidant ef-
fectsof different pollutantsoften present intheaguatic
environment.



236

L. \elkova-Jordanovska, G. Kostovski and B. Jordanovska

The analysis of Lake Ohrid nutritient balance
clearly point to an eutrophication process, whish has
led to more than athreefold increase in average P
concentration over past century. Although Lake Ohrid
isadow-reacting (Presidencetimeisabout 5 years)
and oligotrophic system, the ongoing eutrophication
wastraced and quantified with monitoring, and com-
bination of information onriver inputs, lake concen-
tration, sediment cores, and popul ation devel opment
inthecatchments (Matzinger et a ., 2007).

Material and Methods

Fishweresampled during May 2007 from locality
Kdiga(LakeOhrid). After sacrificing thefishesfreshly
blood sampleswerecollectedinmonoveteswithEDTA
and transported onice. Liversweredissected, stored
inice-cold 0,6% NaCl and transported onice. Blood
sampleswere centrifuged and plasmafractionswere
dividedfor each analysisseparately. Then, blood cells
werehemolized withdH O and DNA-se (1 mg/ml),
and cellswerefrozen over night. Next day were cen-
trifuged and hemolisatefractionsweredivided for each
analyses. The spgci mensof hemolisate werefrozen
and stored at -20 C until use.

Superoxide dismutase (SOD; EC 1.15.1.1) ac-
tivities were measured by the ferricytochrome c
method using xantine/xantine oxidase asasource of
superoxideradicals. Enzymeactivity will bereported
inunitsof SOD per milligram of Hb or protein. One
unit of activity wasdefined astheamount of enzyme
necessary to produce a 50% inhibition of the
ferricytochrome c reduction rate (McCord and
Fridovich, 1969). Catalase (CAT; EC 1.11.1.6) ac-
tivitieswere determinate by measuring the decrease
of hydrogen peroxide concentration at 240 nm ac-
cording toAebi (1984). The reaction mixture con-
sisted of 50 mM potassium phosphate buffer (pH=7)
and 10.6 mM HZO2 freshly added.

Results and Discussion

Increased levelsof superoxide dismutaseenzyme
have been detected in several samples(No. 2,7, 8,

9,10) and catalasein samples 1, 3and 11. The present
datain samples1, 3 and 11 show decrease of super-
oxidedismutaseactivity and increase of leve of cata-
laseenzyme. Theresponseto environmental pollution
and toxicimpact of the pollutant in the aquatic envi-
ronment represents one of the possiblereasons. Ac-
cording some author (Jovanovich, 1993) antioxidant
enzymeslevel dependsof age, nutrition and spawning
of thefish samples. Accordingto Zikic (2001) cad-
mium inducesthe appearance of anemiaand alters
themetabolism of carbohydratesand proteinsingold-
fishes. Their resultsalso show the decreased activity
of SOD in erythrocytes of goldfishesduring acute
exposure to cadmium, which indicatesthe presence
of ROS-induced peroxidation, which leads to the
destruction of RBC membrane (Table 1).

The caught individual sampleswere of ahealthy
appearance and solid health condition. Our early in-
vestigation study of the condition of fish population of
L ake Ohrid and histopathol ogica analysisof themi-
Croscopic preparations, evidenced presence of granu-
lomatousinflammation at thelevel of hepatocel lular
parenchymainliver of Barbusmeridionlispetenyi.
The presence of eggsof the parasite Capillaria sp.
wasthecauseof thistypeof leson (Smaet ., 1996;

Tablel

Enzyme activity (SOD and CAT) in
erythrocytes of B. m. petenyi from
Locality Kalista (Lake Ohrid)

Sam- : : SOD, CAT,

ples Species | Locality U/mg Hb | U/mg Hb
1 B.mpetenyi Kaista 0.0162 301.09
2 Bmpetenyi Kalista 8.011 30.899
3 Bmpetenyi Kadista 0.0076 250.283
4 B.mpetenyi Kalista 0.001 27514
5 B.mpetenyi Kalista 0.002 49.444
6 B.mpetenyi Kalista 0.003 69.354
7 B.mpetenyi Kalista 9.434 23.924
8 B.mpetenyi Kalista 3.753 16.949
9 B.mpetenyi Kalista 7.890 27.098
10 B.mpetenyi Kalista 4.919 26.539
11 B.mpetenyi Kalista 0.0016 126.05
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Velkova-Jordanoska, 2002; Roganovic-Zafirovaet
al., 2003). Inflammatory processes were evidenced
insomeof theinvestigated individuass, but with even
digtributionin all investigated localities. Thelink be-
tween the environmental pollution and thestressre-
sponseinfishindicatesthat infectiousdiseasesarise
when the host isexposed to certain conditionsof en-
vironmental pollution. Faunal investigation of thefish
Barbusmeridionalispetenyi Heck. revealed anum-
ber of variouspathologica changesinthebilliary tree
including bileduct proliferation and holangiofibross.
The hepatic-toxic impact of the pollutants in the
aquatic environment upon liver in barbel represents
one of the possible reasons (Velkova-Jordanoska,
2003). Although L ake Ohrid generdly resiststhenega:
tiveinfluencesof theanthropogenicfactor for thetime
being, certainlocalitiesof thelittoral region display
loading with contaminantsfrom theground, especidly
inthe course of the summer period. Thisimpliesthe
need of agreater seriousnessintermsof protection of
thelakeand moreeffortstowardseiminating the con-
stant sourcesof pollution. Lake Ohridwithitsspring
waters, itsold age, the endemic speciesand itsbeauty
deservesthe utmost attention.

Conclusions

Fish (Barbus m. petenyi Heck) were subject of
activities of superoxide dismutase (SOD) and cata-
lase (CAT) in the blood of fish, and marker to
prooxidant effectsof different pollutantspresentinthe
aquatic environment. The present datain our paper
show decrease of superoxide dismutase activity and
increaseof leve of catdaseenzymeinsevera samples.
Our resultsdisplay that itisneeded much moreinves-
tigation on barbel populationsin Lake Ohrid, tore-
solvethequestion, about pollutionimpact of thislake.
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