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Summary

In this study, serum paraoxonase activity (PON), malondialdehyde (MDA) and high-density lipoprotein (HDL) levels of culture
rainbow trout (NRT) and albino rainbow trout (ART) have been compared. In this research, ART and NRT which have average weights
of 130+£10.7g and 150+11.99g respectively have been used. During the research, fish (ART and NRT) have been fed with commercial
trout feed, twice a day. Fish used in the analysis have been random-ly caught from pools and five fish (three times replicated) for each
group have been sampled. PON activity, HDL and PON/HDL levels determined in serum samples of NRT group have been found higher
than the ART group. Mean MDA level in NRT group has been found lower than the ART group, however, these differences have been
found statistically insignificant. Finally, the different species and size, dominance status may be reason for the change of PON activity,
MDA and HDL levels.
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Ayni Kosullarda Yetistirilen Normal ve Albino Gokkusagi
Alabaliklarinin Paraoksonaz Aktivitesi, Malondialdehit ve Yiiksek
Yogunluklu Lipoprotein Seviyelerinin Karsilastirilmasi

Ozet

Bu calismada, ayni kosullarda yetistirilen kiiltir gokkusadi alabaligi (NRT) ve albino gok-kusadi alabaliginin (ART) serum para-
oksonaz aktivitesi (PON), malondialdehit (MDA) ve yiiksek yogunluklu lipoprotein (HDL) seviyeleri karsilastiriimistir. Arastirmada,
ortalama agirligi 150+11.9g olan normal gokkusadi alabaliklariile 130+10.7 g olan albino gékkusadi alabaliklari kullanilmistir. Arastirma
stiresince, baliklar glinde iki kez ticari alabalik yemiyle beslenmistir. Analizlerde kullanilan baliklar havuzlardan rasgele yakalanmis ve
her grup icin bes balik (ti¢ tekrarl) 6rneklenmistir. NRT'dan elde edilen serum 6rneklerinde belirlenen PON, HDL ve PON/HDL seviyeleri
ART'a gore yiiksek bulunmustur. NRT'da ortalama MDA seviyesi ART'a gore diisiik bulunmus ancak bu farklar istatistik olarak anlamli
bulunmamistir. Sonug olarak, tur farkhligi, blytklik ve baskinlik durumu PON aktivitesi, MDA ve HDL seviyelerinin degismesinin
sebebi olabilir.

Anahtar sozciikler: Gokkusagi alabalidi, Albino gbkkusagi alabalidi, Malondialdehit, Paraoksonaz aktivitesi,
Yiiksek yogunluklu lipoprotein

INTRODUCTION

Oxidative metabolism of cells is source of reactive
oxygen species (ROS), resulting from reduction of oxygen,
that can damage most cellular components leading to cell
death. To protect from these highly reactive intermediates,
living organisms have a defense system both enzymatic

and non-enzymatic antioxidants '. MDA is a lipid per-
oxidation product and it is the most frequently used as
biomarker for assessing in vivo oxidative stress. In the
other words, MDA is a marker of oxidant/antioxidant
balance 2 Increased MDA may be increased risk of
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developing several diseases such as mutations, cancer,
inflammation, cardiovascular disorders **. In both mammals
and fish, insufficient ingestion of nutritional antioxidants
can lead to a decrease in the ability to defend against to
oxidative stress and some diseases .

Paraoxanase (PON) (E.C 3.1.8.1) is a calcium-dependent
enzyme catalyzing the hydrolysis of organophosphate
compounds and synthesized in the liver 8°. It is associated
with high-density lipoprotein (HDL) that prevents oxidative
modification of low density lipoprotein (LDL) and HDL.
So, PON is responsible for he antioxidant activity of
HDL ™. PON is protective against oxidative stress and it
reduces oxidative stress in tissues and cells 2.

HDL is a lipoprotein consisting of 50% protein, 30%
phospholipid and 20% cholesterol. HDL molecules are
synthesized in the liver and small bowel wall. The new
synthesized HDL is released into the bloodstream collects
cholesterol esters from other circulating lipoproteins and
the cholesterol esters convert to spherical HDL mature.
HDL enriched from cholesterol leaves cholesterol after
turning to liver. HDL carries cholesterol from tissue to liver.
Therefore, the increase of HDL is in favor of the organism
whereas the decrease in HDL levels is against the organism.
In human, it was suggested that decreased PON activity in
HDL may cause increased oxidative stress indicated by the
increase in MDA 2.

Rainbow trout cultivated in Turkey and in the world is
one of the economically important fish species. There is
no available information whether there is any relationship
between serum HDL, PON and MDA of NRT and ART. This
is first study that evaluated levels of MDA and HDL and
activity of PON in fish (NRT and ART) living in same pool.

MATERIAL and METHODS

Characteristics of the Water Environment
of the Fish Lived

Characteristics of the water environment of the fish
lived is an artesian water that has a flow rate of 1 L per in
second and has a temperature of 10.5°C, contains dissolved
oxygen of 10.6mg/L, has a pH value of 7.4 to 7.8.

Fish, Blood and Analysis

ART (albino rainbow trout) and NRT (normal rainbow
trout) reared in the same conditions were obtained from
the Fisheries Faculty at Atatlirk University in Erzurum. The
average weights of fish were 130+10.7g for AT group and
150+11.99g for RT group. Fish were reared in the same pool
during four month. Fish sample were randomly caught
from pool, and five fish (three replications) were used
for each group. ART and NRT were fed with commercial
trout feed (crude protein 40-50%, fat 18%, ash 10%, Gross
energy 3548 kkcal) twice a day.

Blood samples were collected with a syringe from
the caudal vein of fish ">, Clothed blood samples were
centrifuged at 3.000 rpm for 10 min. Serum samples are
separated and storage at -80°C until analysis. Serum HDL
concentration was measured using spectrophometric
method by autoanalyzer Cobas C501 (Roche Diagnostics,
Mannheim, Germany) with commercially available kit.

MDA levels were measured according to method
described by Aksoy et al.’. Briefly, A mixture of 20% acetic -
acid, 0.9% thiobarbituric acid and 8.1% sodium dodecyl
sulfate has been added to 0.2 mL of serum, then distilled
water has been added to the mixture to bring the total
volume up to 4 mL.This mixture was incubated at 95°Cfor 1 h.
Following incubation, the tubes were left to cool under
cold water and 1ml of distilled water plus 5 mL of
n-butanol/pyridine (15:1, v/v) were added, followed by
mixing. The samples have been centrifuged at 4.000
rpm for 10 min. The supernatants were removed, and
absorbance was measured with respect to a blank at 532
nm. Malondialdehyde level were expressed as pmol/L.

PON levels were measured according to method
described by Borekci et al.”’. Briefly, 40 uL of serum (diluted
1:2 with water) was incubated with reaction mixture at 37°C
for 5 min, and then the enzymatic reaction was started
by the addition of a substrate solution. The basal assay
mixture contained 1.2 mM paraoxon, T mM CaCl, and 50
mM Tris-HCl (pH 8.0). P-nitrophenol absorbance increase is
recorded at 412 nm, ambient temperature 25°C and inter-
vals of 30 sec. The amount of p-nitrophenol formed per
minute was calculated from the molar absorption coefficient
at pH 8.0 (17600 M.cm™). A quantity of 1U/mL of PON was
defined as 1 nmol of p-nitrophenol formed per minute.

Statistical Analysis

To evaluate statistically significant differences between
research groups, t-test was used. Statistical analyses were
performed by SPSS package program (ver. 11.5). For the
comparison of data, P<0.05 was considered statistically
significant.

RESULTS

The results that obtained from the serum HDL and
MDA levels and PON activities and the results of statistical
analyses is given in Table 1 for ART and NRT. Mean PON
activity and HDL level in NRT group was higher than in
ART group but they were statistically insignificant (P = 0.09
and P = 0.07 respectively). Mean MDA levels were lower in
NRT group than in ART ones. The degree of this statistical
significance was borderline (P = 0.06).

DISCUSSION

MDA is affected by many factors such as stress, source



Table 1. Levels of MDA and HDL, and PON activity in NRT and ART groups

Tablo 1. NRT ve ART gruplarinda MDA, HDL ve PON aktivite seviyeleri

Parameter ART % NRT %
MDA (pumol/L) 49.1+4.74 45.2+5.02

PON (U/ml) 58.4+6.30 100 | 69.8+5.17 | 100
HDL (mg/dl) 73.1+4.35 100 86.1+3.0 100
PON/HDL 0.80+0.06 80 0.81+0.05 81

Results were given as mean+SD, MDA: Malondialdehyde; PON: Para-
oxanase; HDL: high density lipoprotein; %: rate of PON activity in HDL, and
total HDL in the blood and total PON in the blood

in feed, and environmental conditions '®.These factors
may lead to weakening of defense system against diseases
and oxidative stress. Partial food starvation has been
also reported to increase MDA levels in rainbow trout,
Oncorhynchus mykiss %, and sea bream, S. aurata *°. The
levels of MDA, a metabolite derived from lipid peroxidation
were examined. Based on MDA levels, our results showed
that MDA level of NRT was lower according to ART. There
was not any pathalogical cases or anamolies detected
in groups (ART and NRT). However, NRT was a more
dominant species in pool according to ART, and the feed
intake and growth of ART were slower than the ones of
NRT in our study. This may lead to increase of MDA level.

The serum PON activity protects LDL and HDL from
oxidation. This protection can relate to the ability of PON
to hydrolyze some oxidized phospholipids ' or cholesteryl
linoleate hydroperoxides ?°. The levels of PON of four
neotropical fish species (Dourados, Casudo, Pacu, Matrinxas)
were reported as 37.3, 6.1, 6.6, 1.50 nmol/ml 2'. Our results
showed that the serum PON level was higher in NRT. In
this case, the serum PON may be important in reducing
the adverse effects of MDA increased depending on the
increase in lipid peroxidation. Follya ?? reported that PON
activity is related to HDL in serum pacu. In another study,
Baston et al.?' reported that 95% ration PON/HDL in
dourados was recoverd in the HDL fraction. In this study,
80-81% rations PON/HDL in ART and NRT were recoverd in
the HDL fraction (P> 0.05).

HDL is a multifunctional lipolipoprotein. Besides its
obvious contribution in cholesterol transport and
metabolism would display an important defensive role
against bacterial diseases in carp and trout, and possibly
in other teleost fish. In addition, HDL would retain
important defensive function, maintaining invariantly high
concentrations in the plasma even in diseased fish %,
The mean value of serum HDL for rainbow trout was
determined as 114 mg/dL % The ranges of serum HDL for
trouts were determined as 1062-2216 mg/dL for male
trout; >1500 mg/dl for 0.7-1.9 kg female trout; 2344mg/dI
for immature trout; 518 mg/dL for 0.5-1.0 kg male trout;
331 mg/dL for male trout and 1750 mg/dL for 1.0-1.2 kg
female trout . In the present study, the values of serum
HDL in ART were insignificantly lower than in NRT. Feed
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intake due to a the dominant species of NRT was higher
than one that ART. Therefore, adequate feed intake or
size and status of being the dominant of NRT may lead to
increase of HDL level.

As a conclusion, The different species and size,
dominance status may be reason for the change of PON
activity, MDA and HDL levels even though statistically
insignificant. The cause of statistically insignificant results
may be small number of cases. Further prospective
and longitudinal studies with large cases are needed to
investigate differences in HDL and MDA of PON in different
species of fish living in same pool.
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