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ABSTRACT

Reactive oxygen species generation and enzynralioan-enzymatic antioxidant profiling have beemerged as
an important area of research due to its correlatiwith environmental stress where the organism lithand as a
way to recover from ROS induced damages. Here t@mat was done to investigate the antioxidant eegylike

Catalase, Superoxide dismutase, Glutathione peaseidactivity in four organs viz., gills, liver, kiey, muscle in a
species of fish, Spotted scat (Scatophagus arguiEcted from a traditional brackish water farm Kochi to

understand the organ-wise alterations in these e@zgctivity in fish. The results showed a simitant of organ-
wise variation in all the antioxidant enzyme adtivike liver > gills > Kidney > muscle in the fiskpecies selected.

Keywords. Spotted scat, Catalase, Superoxide dismutaségtBilone peroxidase.

INTRODUCTION

Oxygen is absolutely necessary for the life proegss particular cell respiration. However, thetabelism of
oxygen may generate reactive elements called &dieals, in particular the superoxide iorp (Pand the hydroxyl
ion (OH) (Joanny and Menvielle-Bourg, 2005). These shoed and highly reactive oxygen species (ROS) ssch
02 (superoxide), -OH (hydroxyl radical), and®4 (hydrogen peroxide) are continuously generatedvo. These
chemically unstable compounds carry free electtbat react with other molecules, in turn destainiizhem and
thereby inducing a chain reaction. In particulegefradicals damage DNA, essential cellular pretaimd react with
the unsaturated fatty acid of cellular or subcalluhembranes. Therefore, they lead to peroxidatfomembrane
lipids (Lukaszewicz-Hussain and Moniuszko-Jakon®)4), which may lead to cell death (Joanny and\Wsle-
Bourg, 2005).

In the resting state, the balance between antiotédand oxidants is sufficient to prevent the giinn of normal

physiologic functions (Liocher and Fridovich, 200ilay, 2008). These antioxidant mechanisms maimyplve

specific enzymes (superoxide dismutase or SOD|asz#tagluthation peroxidase or Gpx) as well radscalvengers
that trap free radicals ((antioxidant vitamins A, E), thiols and [3-carotene) (Vouldoulas. al, 2004). Either
increases in oxidants or decreases in antioxideemsdisrupt this balance giving rise to elevatecle of ROS
(Liocher and Fridovich, 2007; Imlay, 2008), conaiititermed as Oxidative stress. Oxidative stressctffcellular
integrity only when antioxidants are no longer dapaf coping with ROS (Lukaszewicz-Hussain and Menko-

Jakoniuk, 2004).

It is well known that superoxide ion (ORis the starting point in the chain productiorfrefe radicals. At this early
stage, superoxide dismutase inactivates the suigeréon by transforming it into hydrogen peroxid#,0,). The
latter is then quickly metabolised by catalase @edoxidases into dioxygen fDand water (KO) (Joanny
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Menvielle-Bourg, 2005). Mainly Catalase (CAT) andufathione Peroxidase play a significant role ire th
elimination of hydrogen peroxide. Catalase is fexgly used by cells to rapidly catalyze the decositian of
hydrogen peroxide into less-reactive gaseous oxggehwater molecules (Gaetati al, 1996; Yoshpe-purer and
Henis, 1976, Chelikangt. al. 2004). Glutathione Peroxidase (GSHPXx), a selenywea that catalyses the reduction
of hydrogen peroxide to water, with the simultaree@onversion of reduced glutathione to oxidisedaghione
(Michiels et. al.,1994).

The present work is designed to analyse the orgaa @hanges in Catalase, Superoxide dismutase kanati@one
peroxidase activity in a species of fish sincedislare often at the top of the aquatic chain amhésof the most
appropriate organisms to study the physiologiciégmce of changes in aquatic system. Salinityseeaas well as
the feeding habitat, difference in fish speciesugel modifications in the peroxisomal enzymatic\aigti(Fahimi
and Cajaraville, 1995; Rocle. al., 2003).

A lot of field studies based on the influence afigus chemical substances on the catalase, stigemismutase
and Glutathione peroxidase activity in sanguinggaltie, renal and branchial (Baiey. al., 1996; Otto and Moon,
1996; Spolarics and Wu. 1997; McFarlaetd al., 1999; Varankat. al., 1999; Séleet. al., 2000; Livingstoneet.
al., 2000; Bindu and Philip, 2001; Filted, al.2001; Ikicet. al., 2001; Pandegt. al., 2001; Jen&t. al., 2002;
Achuba and Osakwe, 2003; Buett al., 2005; Gulciret. al., 2005; Ramazaet. al.2006; Limaet. al., 2006; Sun
et. al., 2006; Farombiet. al. 2007; Rajamanickam and Muthuswamy., 2009; Farqetbal. 2007; Matoset. al,
2007; Metwally and Fouad, 2008; Al-Kahtani and F&008; Padminiet. al.2008; Soundararajaet. al.2009;
Rajamanickam and Muthuswamy., 2009; Kavitha andhkKedeeswara Rao 2009; Radovanosfcal, 2010; Brucka
and Jastrbska, 2010; Kandemet. al.2010; Nogueirat. al., 2010; Modesto and Martinez 2010; Radovanovic
et. al., 2010; Kandemiet al.,2010; Nogueiraet. al., 2010; Neeraj Kumaet. a.,2011; Rekha and Joseph, J.,
2011; Anushiaet. al.,2012; Saliu and Bawa-Allah 2012; Obaiah and UsbE22 Peixotoet. al, 2013) reported a
wide spectrum of inter-site differences (highemjampr lower activities of various antioxidant enms with tissue
peculiarities and disbalance) in polluted compaceclean areas.

The present study is an attempt to analyse thdtsesfuorgan- wise changes in catalase, superadistautase and
Glutathione peroxidase enzyme by investigatingatsvity in liver, gills, kidney and muscles 8tatophagus argus.

MATERIALSAND METHODS

The fish were collected from a traditional aquaatfarm at Chellanam, Kochi, Kerala, India usiraglitional cast
net. Ten fish samples coming under similar sizeugravere selected from the catch. The collectedefisivere
transported to the laboratory in living conditiop keeping in polyethylene bags. On reaching theratory the
fishes were immediately dissected and the orgams ¥idney, liver, gills and muscle were taken, e in ice-
cold Alsevers ringer solution, kept in plastic ainers with screw cap lid and refrigerated in fregzcondition.
The refrigerated tissues were taken out, driedgublotting paper and the organs were weighed femptteparation

of 5% of the tissue homogenate in ice-cold Tris-Hciffer pH 7.5 in a glass homogenizer. The prepared
homogenate were centrifuged at 3500 rpm for 10 te®in a cooling centrifuge kept &t @. The supernatant was
collected after centrifugation and were kept inuogil the enzyme assay.

Estimation of CAT activity was carried out accoglito the procedure suggested by Sinha A3072). To the
reaction mixture consist 0.2M hydrogen peroxid®1® Phosphate buffer pH 7.0, distilled water, homaates was
added to initiate the reaction of,®b decomposition and the activity of catalase wapmtd at 0 seconds, 30
seconds, 60 seconds and 90 seconds interval with @chromate acetic acid solution. A control wégrepared
in a similar manner but instead of homogenate phatgpbuffer was added. Tubes heated for 10 mintesiling
water bath and the absorbance of the colour degdl@agms measured at 610 nm against phosphate lasfiglank
in a UV-VIS spectrophotometer (Systronics 118).

Estimation of SOD activity was carried out accoglin the procedure suggested by Basal(2000). The reaction
mixture consist of 50 mM Phosphate buffer pH 2@, mM Methionine , 1 % (v/v) Triton X-100 , 10 mM
Hydroxylamine hydrochloride and 50 mM EDTA waslbated for 5 minutes at 8D and the homogenates was
added to this and a control was prepared in a&imibknner but instead of homogenate phosphaterwdie added.
After that 50 mM riboflavin was added and the reacmixture was kept under fluorescent light of WOCFL for
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15 minutes. After incubation Greiss reagent wasddihd the absorbance of the colour developed veasured at
543 nm againt phosphate buffer as blank in a UV-§fi&ctrophotometer (Systronics 118).

Estimation of GPx activity was carried out accogito the procedure suggested by Rotruck (1973)a Teacting
mixture of 0.4 M phosphate buffer pH 7.0, 10mM diBon azide, 4mM reduced glutathione, 2.5 mM hyeérog
peroxide added200 pL of 5% homogenate solution of the sample tissue tiaiai HO, utilization . Then the
reaction of enzyme is arrested by the addition @b 1TCA at various time intervals (0 seconds, 3(Mmsds, 60
seconds, and 90 seconds). The test tubes werédfegedr at 3500 rpm for 10 minutes and to the sugtamt 0.3
M phosphate solution and 0.04% DTNB in 1% sodiutraté were added. Optical density (OD) of coloweleped
was measured using a UV-Visible spectrum of sppbtstometer at 412 nm.

Total protein of the homogenate was also measwsid the Kit provided by Randox based on the Biarethod.
RESULTSAND DISCUSSION

The specific activity of catalase, superoxide disasa and Glutathione peroxidase in different ordikesLiver,
gills, muscle and kidney of Spotted scatétophagus arglisakes the form of graph (figure 1- 3)

Figure 1: Trend of organ wise variation of Catalase activity in liver, gills, kidney and muscle of Scatophagus argus
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Figure 2: Trend of organ wise variation of Superoxide dismutase activity in liver, gills, kidney and muscle of Scatophagus argus
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Figure 3: Trend of organ wise variation of Glutathione peroxidase activity in Scatophagus argus
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A one-way within subjects (or repeated measuresPXN was conducted separately (using SPSS verdipnd?
compare the organ wise variation (hepatic, bramchiémal and muscular) in Catalase, Superoxide dliase and
Glutathione peroxidase activity Bcatophagus argus.

There was a significant variation in hepatic, braal renal and muscular catalase activitysinargus(variation in
catalase activity with organ type), Wilks’ Lambd®:001, F (2,4) = 1342.681p < .001

Multivariate Tests

Effect

Value

F

Hypothesis df

Error df

Sig.

Wilks' Lambd:

.001

1342.66°

2.00(

4.00(

.00C

a. Design: Intercept, Within Subjects Design: hepdtranchial, renal and muscular Catalase in g8, b. Exact statistic

There was a significant variation in hepatic, biaak renal and muscular Superoxide dismutaseiactivS.argus
(variation in Superoxide dismutase activity witlyan type), Wilks’ Lambda = 0.001, F (2,4) = 213528 < .001

Multivariate Tests

Effect Value F Hypothesisdf | Error df | Sig.
Wilks' Lambda .001 2132.286 2.000 4.000 .000
a. Design: Intercept, Within Subjects Design: hapdiranchial, renal and muscular superoxide disasatin S.argus , b. Exact statistic

There was a significant variation in hepatic, braak renal and muscular Glutathione peroxidaswiacin S.argus
(variation in Glutathione peroxidase activity withgan type), Wilks’ Lambda = 0 .003, F (1,5) = 15856, p <
.001

Multivariate Tests

Effect Value F Hypothesisdf | Error df Sig.
Wilks' Lambd: .00z 1584.55F 1.00¢ 5.00( .00C
a. Design: Intercept, Within Subjects Design: hepdtranchial, renal and muscular glutathione pedase in S.argus, b. Exact statistic

Organ wise trend of all the three enzymes (catalkageeroxide dismutase and glutathione peroxidadiew the
same pattern of variation i.e., Liver>Gills>Kidna@yuscle in the species of fish selec{&tatophagus argus).

From the result it was clear that these selectéid>adant enzyme showed decreasing trend in thgraazactivity
from Liver to muscle (Liver > Gills > Kidney > musg. Different authors like Bindu and Philip (200Egarombiet

al (2008), Rajamanickam and Muthuswamy (2009), Ciaateal (2009), Radovanoviet al (2010), Kandemiret al
(2010), Dohertyet al (2010), Ayselet al (2010), Nogueiraet al (2010), Obaiah and Usha (2012) variously
supported the present result. Bindu and Philip 20@vestigated Surfactant-induced lipid peroxiolatin a
tropical euryhaline teleo$dreochromis niloticugTilapia) adapted to fresh water and reported @&t and SOD
activity was found to be high in liver than in kilneven though the difference is not much signifi¢a the case of
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hepatic and renal SOD levels. An investigation ddwyeFarombiet al (2008) on African cat fishQlarias
gariepinug from Nigeria Ogun River, was the analysis of eneyactivity in four organs (kidney, liver, gills é&n
heart) and was found that the CAT activity was bighin liver than kidney and gills (both showed adtnsimilar
range of activity) but the case of SOD is somewfaaied i.e., gills showed highest, liver and kidmext and least
activity respectively. Rajamanickam and Muthuswg@309) in common carp published the result thatattévity

of CAT, SOD and GPx was higher in liver than irdriey. Ciorneaet al (2009) performed a comparative
determination of the hepatic and muscular catadasigity in three summer-old Cyprinids species, eBnCommon
carp Cyprinus carpi9, Crucian Carassius auratus gibeljoand Bighead carpA¢istichthys nobili}, all coming
from an intensive growth system and found high Liep@AT activity than muscular. Radovanowt al (2010)
carried out a study of superoxide dismutase aralas# activities in the liver and muscle of babelrbus barbus
and its intestinal parasitpgmphoryinchus laevigrom the Danube river, Serbia and published thativer showed
higher activity than muscle with respect to bibté enzymes. In the study by Kandemir (2010) phblisthe paper
with CAT , SOD and Gpx activity showed a trendLager > gills > muscle ofC.carpio L.In cat fish Clarias
gariepinug Dohertyet al (2010) reported increased SOD activity in gillarthin liver but the reverse is in the case
of tilapia (Oreochromis niloticuscollected from reference site without pollutichysel et al (2010) as a part of
determination of biochemical indicators in CommampcCyprinus carpid to the physico-chemical parameters of
Ceyhan river (Adana- Turkey) reported the actiwtyCAT and SOD was highest in liver than in gilNogueiraet

al (2010) reported CAT , SOD and GPx activity was fbua be higher in liver than in gills of armoreditfish
(Pterygoplichthys anisitsiand Nile tilapia Qreochromis niloticus (but in the case of Nile tilapia GPx showed
slightly increased activity in Gills than in liverpbaiah and Usha (2012) also reported a simigdtin liver and
kidney SOD and CAT activity iDreochromis mossambicus

Brucka and Jastebska (2010) reported somewhat different observatibite working with SOD activity in liver,
kidney and muscle in three fish sped@&grinus carpioL., Oncorhynchus mykis#/albaum, and gipenser baeri
Brandt. that the trend of variation in activity @fiperoxide dismutase @yprinus carpioL., was liver > kidney >
muscle, kidney > liver > muscle, kidney = liver >usale respectively. Jiang (2013) in a paper “Change
superoxide dismutase and catalase activities iniamucarp Carassius auratys exposed to copper and recovery
response” published both the CAT and SOD activiag \wigher in kidney than in gills, another publi@atfound to
be contradictory to the present result.

CONCLUSION

Present findings reached at a conclusion thatdbease, superoxide dismutase and glutathione jgarsex enzymes
showed a decreasing trend in activity in the oaféiver, gills, kidney and muscle
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