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ABSTRACT

Reactive oxygen species generation and enzymatioamenzymatic antioxidant profiling has been egadras an
important area of research due to its correlatiotthaenvironmental stress where the organism inhabd as a way
to recover from ROS induced damages. Here an attbagpbeen done to investigate the Glutathione ydase
activity in four organs viz., gills, liver, kidneynuscle in three species of fish viz., Tialpia @teomis
mossambicus), Grey mullet (Mugil cephalus) and t8doscat (Scatophagus argus) collected from a ticuakl
brackish water farm in Kochi to understand the sgeavise and organ-wise alterations in Glutathigreroxidase
activity in fish. The results showed a decreasiegd in enzyme activity as liver > gills > Kidneyrmuscle in all
the species of fish selected. In Tilapia (Oreoctisomossambicus) the organ-wise trend was 0.75 Hi@®f GSH
consumed/min./mg protein in liver, 0.5240.03 ingiD.3440.02 in kidney and 0.2840.009 in muscte@rey mullet
(Mugil cephalus) glutathione peroxidase activityliirer, gills, kidney and muscles was 3.840.243.2, 1.5640.09
and 0.9940.06 pg of GSH consumed/min./mg protespeetively. In Spotted scat (Scatophagus arguspihen-
wise variation was 2.340.09 pg of GSH consumed/mim protein in liver, 1.740.09 in gills, 0.91+0.006 kidney
and0.6640.007 in muscle. Hepatic, Branchial, Reaald Muscular Glutathione peroxidase showed a simila
decreasing trend in species- wise variation likeckphalus > S. argus > O. mossambicus.
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INTRODUCTION

Oxygen is absolutely necessary for the life proegs particular cell respiration. However, thetabelism of
oxygen may generate reactive elements called &dieals, in particular the superoxide ior, (Pand the hydroxyl
ion (OH) [Joanny and Menvielle-Bourg, 2005]. These shigee and highly reactive oxygen species (ROS) sisch
02 (superoxide), -OH (hydroxyl radical), and®4 (hydrogen peroxide) are continuously generatedvo. These
chemically unstable compounds carry free electthat 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-Jakoni2®)4], which may lead to cell death [Joanny anchWiledle-
Bourg, 2005].
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In the resting state, the balance between antioiédand oxidants is sufficient to prevent the giinn of normal
physiologic functions [Liocher and Fridovich, 20dlay, 2008]. These antioxidant mechanisms mainiplve
specific enzymes (superoxide dismutase or SOD,las#a gluthation peroxidase or Gpx) as well as caddi
scavengers that trap free radicals ((antioxidatsnins A, C, E), thiols and [3-carotene) [Vouldoukisal, 2004].
Either increases in oxidants or decreases in adtots can disrupt this balance giving rise to a&fegt levels of
ROS [Liocher and Fridovich, 2007; Imlay, 2008], ddion termed as Oxidative stress. Oxidative straffscts
cellular integrity only when antioxidants are naoder capable of coping with ROS [Lukaszewicz-Hussaid
Moniuszko-Jakoniuk, 2004].

Hydrogen peroxide, one of the ROS is a harmful bgipct of many normal metabolic processes; to pitedamage

to cells and tissues, it must be quickly converited other, less dangerous substances. Mainlyl&staand
Glutathione Peroxidase play a significant rolehia elimination of hydrogen peroxide. Catalase égjdiently used
by cells to rapidly catalyze the decomposition gfitogen peroxide into less-reactive gaseous oxygehwater
molecules[Gaetarst. al, 1996; Yoshpe-purer and Henis, 1976]. GlutathiBeeoxidase (GSHPX), a selenoenzyme
that catalyses the reduction of hydrogen peroxadedter, with the simultaneous conversion of redugletathione

to oxidised glutathione [Michielst. al., 1994]. Glutathione, a tripeptide consisting oftghaic acid - cysteine —
glycine, is the substrate for glutathione perox@@SSHPX), which protects cytosolic organelles ftbe damaging
effects of the hydroperoxides formed by normal bieranetabolism.

The present work is designed to analyse the orgs® and species wise changes in superoxide disenatdiwity in

a group of fish since fishes are often at the tbfhe aquatic chain and is one of the most appatprrganisms to
study the physiological influence of changes in aigusystem because they can serve as bioindicatbrs
environmental pollution [Dautremeput. al, 2004].

A lot of field studies based on the influence ofieas chemical substances on the Glutathione padasei activity in
sanguine, hepatic, renal, branchial, neural andli@ar[Ramazanget. al., 2006; Metwally and Fouad, 2008;
Rajamanickam and Muthuswamy., 2009; Kandeetiral., 2010; Nogueireet. al., 2010; da Silveet. al, 2011;
Rekha and Joseph, 2011] reported a wide spectrumtetsite differences (higher, equal or loweriaties of
various antioxidant enzymes with tissue peculiesitind disbalance) in polluted compared to cleaasar

The present study is an attempt to analyse thdtsesii species- wise and organ- wise changedutatiione
peroxidase activity in liver, gills, kidney and naless of Oreochromis mossambicudlugil cephalusand
Scatophagus argus

MATERIALS AND METHODS

The fish were collected from a traditional aquaatfarm at Chellanam, Kochi, Kerala, India usiraglitional cast
net. Ten fish samples of each speci®s hossambicus, M.cephalus, S.ajgosboth sexes coming under similar
size group ©. mossambicuwith Tolal length 16.75+0.95 cm and Body weight®@ 12.7 g;M. cephaluswith
Tolal length 17.91+1.39 cm and Body weight 66.52+71g; S. arguswith Tolal length 10.03+0.65 cm and Body
weight 29.47+ 2.42 g) were selected from the cattte collected fishes were transported to the ktiooy in living
condition by keeping in polyethylene bags. On r@agkthe laboratory the fishes were immediatelyelitsd and the
organs Viz., kidney, liver, gills and muscle weakdn, washed in ice-cold Alsever’s ringer solutibkept in plastic
containers with screw cap lid and refrigeratedrageting condition. The refrigerated tissues wekeriaout, dried
using blotting paper and the organs were weighedhi® preparation of 5% of the tissue homogenateedrcold
Tris-Hcl buffer pH 7.5 in a glass homogeniser. Thiepared homogenate were centrifuged at 3500 rpniGo
minutes in a cooling centrifuge kept &t@. The supernatant was collected after centrifagaand were kept in ice
until the enzyme assay.

Estimation of GPx activity was carried out accogdia the procedure suggested by Rotruck [1973]thdIreagents
used were SRL. To a reacting mixture of 0.4 M phase buffer pH 7.0, 10mM Sodium azide, 4mM redlic
glutathione, 2.5 mM hydrogen peroxide added 20®mfil5% homogenate solution of the sample tissueitiate
H,0, utilization . Then the reaction of enzyme is arddby the addition of 10% TCA at various time intds (O
seconds, 30 seconds, 60 seconds, and 90 secohdsesI tubes were centrifuged at 3500 rpm for kfutas and
to the supernatant0.3 M phosphate solution and%9.D4NB in 1% sodium citrate were added. Optical §ign
(OD) of colour developed was measured using a Usiblé spectrum of spectrophotometer at 412 nm.
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At last the results were statistically interprebgtthe Anova test, the unifactorial pattern usifRpS version 20.
RESULTS AND DISCUSSION

Oxidative stress, the natural consequence of thgesx metabolism, is normally controlled by antiaiitl
endogenous defense systems. When these proveinsuiicient, cellular lesions develop that rednltageing but
also in some pathological processes [Joanny MdavBziurg, 2005]. Among the antioxidants Glutathione
peroxidase play a pivotal role to alleviate thentfat effect of Hydrogen peroxide, a harmful ROS quroed as a
part of normal metabolic processes.

The specific activity of Glutathione peroxidasedifferent organs like liver, gills, muscle and k&nof Tilapia
(Oreochromis mossambigussrey mullet Mugil cephaluy and Spotted sc&tatophagus arglisakes the form of
graph (Figures 1,2,3 &4).

In Tilapia Oreochromis mossambidgu&lutathione peroxidase activity in liver, gillidney and muscles are 0.75
+0.06, 0.52+0.03, and 0.3410.02 and 0.28+0.01 pdgs8H consumed/min./mg protein respectively. Braalchi
Glutathione peroxidase activity is 69.33 % of hapaenal is 45.33 % of hepatic and 65.38% of bhéaic muscular
is 37.33 % of hepatic, 53.85 % of branchial an@824 of Glutathione peroxidase activity.

Figure 1: Glutathione peroxidase activity in liver,gills, kidney and muscle ofOreochromis mossambicus
Each bar represents mean +S.D.

pig of GSH uilizd'min.trg protein

liver gills kidney muscle

A one-way within subjects (or repeated measuresPXKN was conducted (using SPSS version 20) to coentrar
organ wise variation in Superoxide dismutase agtiin Oreochromis mossambicu$here was a significant
variation in hepatic, branchial, renal and musc@aperoxide dismutase activity . mossambicuévariation in
Superoxide dismutase activity with organ type), &/iLambda = 0.005, F (2, 4) = 401.601, p <.001

Multivariate Tests®

Effect Value F Hypothesis df|  Error df Sig
0. mossambicug/ilks' Lambda .005 401.601 2.000 4.000 .000
a. Design: Intercept, Within Subjects Design: Gsaanbicus, b. Exact statistic

In Grey mullet Mugil cephalu} the organ-wise trend is similar to but relativdligher values than in Tilapia
3.81+0.23, 3.17+0.21, 1.56+0.09, 0.99+0.06 pg ofHGE&onsumed/min./mg protein respectively. Branchial
Glutathione peroxidase is 83.2 % of hepatic, réndD.94 % of hepatic and 49.21% of branchial, mlzsds 25.98

% of hepatic, 31.23 % of branchial and 63.46 %eofat Glutathione peroxidase activity.

A one-way within subjects (or repeated measuresPXKN was conducted (using SPSS version 20) to coenthas
organ wise variation in Superoxide dismutase agtiin Mugil cephalus There was a significant variation in
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hepatic, branchial, renal and muscular Superoxidmwatase inM. cephalus(variation in Superoxide dismutase

activity with organ type), Wilks’ Lambda = 0.001 (%, 4) = 1509.059, p < .001

Figure 2: Glutathione peroxidase activity in liver,gills, kidney and muscle ofMugil cephalus
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Multivariate Tests®
Effect Value F Hypothesis df|  Error df Sig
M.cephaludWilks' Lambda .001 1509.059 2.000 4.000 .000

a. Design: Intercept, Within Subjects Design: Mhus, b. Exact statistic
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Figure 3: Glutathione peroxidase activity in liver,gills, kidney and muscle ofScatophagus argus

In Spotted scatScatophagus argiislso the organ-wise trend is similar to Tilapred a&rey mullet, 2.3+0.09 pg of
GSH consumed/min./mg protein in liver, 1.7+0.09gitis, 0.91+0.006 in kidney and 0.66+0.007 in mescThe
branchial glutathione peroxidase is 73.91 % of Liepeenal is 39.57% of hepatic, 53.53 % of braathnuscular is
28.7 % of hepatic, 38.82 % of branchial and 72.58f%enal Glutathione peroxidase activity.

A one-way within subjects (or repeated measuresPXKN was conducted (using SPSS version 20) to coentrar
organ wise variation in Glutathione peroxidasewitgtin Scatophagus argud.here was a significant variation in
hepatic, branchial, renal and muscular Glutathipeeoxidase activity in Sargus (variation in Glutathione
peroxidase activity with organ type), Wilks’ Lambd®.003, F (1, 5) = 1584.556, p < .001.

A comparison of hepatic Glutathione peroxidase végtiin Oreochromis mossambicus, Mugil cephalus,
Scatophagus argushows highest activity itM.cephalus(3.81+0.23), and lesser activity B. argus(2.3+0.09),
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which is 60.37 % oM.cephalusand the least i®.mossambicu@.75+0.05) which is 19.69 % ofl.cephalusand
32.61 % ofS.argushepatic Glutathione peroxidase activity.

Multivariate Tests?

Effect Value F Hypothesis df|  Error df Sig
S. argus 003 | 1584.556 1.000 5.000 | .000
Wilks' Lambda | ) ) ) )
a. Design: Intercept, Within Subjects Design: §uar, b. Exact statistic
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Figure 4: Hepatic Glutathione peroxidase activity n Oreochromis mossambicus, Mugil cephalus, Scatophagus argus

A one-way within subjects (or repeated measuresPXKN was conducted (using SPSS version 20) to coentrer
species wise variation in hepatic Glutathione piglase activity in three species of fish selectederé was a
significant variation in hepatic Glutathione peiease activity irO. mossambicysM. cephalusS. argus(variation

in hepatic Glutathione peroxidase activity witheypf species), Wilks’ Lambda = 0.0004, F (1,5) 512577, p <
.001

Multivariate Tests®

Effect Value F Hypothesisd | Error df | Sig.
Hepatic GPx
Wilks' Lambda .000 12515.577 1.000 5.000 .000

a. Design: Intercept, Within Subjects Design: Hep&Px , b. Exact statistic

A comparison of branchial glutathione peroxidaseivag in Oreochromis mossambicus, Mugil cephalus,
Scatophagus argushows similar trend of hepatic Glutathione peros&ae., highest activity itM. cephalus
(3.1740.21), least activity i®. mossambicu®.52+0.03), and activity i8. argug1.7+0.09) lies in between, which
is 53.63 % ofM. cephalusEnzyme activity irD. mossambicus16.4 % ofM. cephalusand 3.59 % of. argusA
one-way within subjects (or repeated measures) AN@as conducted (using SPSS version 20) to comibere
species wise variation in branchial GlutathioneogiEfase activity in three species of fish selecfBaere was a
significant variation in branchial Glutathione pedase activity inO. mossambicysM. cephalus S. argus
(variation in branchial Glutathione peroxidase \atti with type of species), Wilks’ Lambda = 0.005,(2,4) =
441.236, p <.001

Multivariate Tests®

Effect Value F Hypothesis df Error df] Sig

Branchial GPx
Wilks' Lambda .005 441.236 2.000 4.000 .000

a. Design: Intercept, Within Subjects Design: Biiaial GPx , b. Exact statistic
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Figure 5 : Branchial Glutathione peroxidase activiy in Oreochromis mossambicus, Mugil cephalus, Scatophagusargus

A comparison of renal Glutathione peroxidase atii Oreochromis mossambicus, Mugil cephalus, Scatophagu
argusshows a similar trend to that of Glutathione pedask, i.e., highest activity M. cephalug1.56+0.09), and
lesser activity inS. argus(0.91+0.006), which is 58.33 % dfl. cephalusand the least ifD. mossambicus
(0.34+0.02) which is 20.79 % o. cephalusand 37.36 % 0. argusrenal Glutathione peroxidase activity.
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Figure 6 : Renal Glutathione peroxidase activity irOreochromis mossambicus, Mugil cephalus, Scatophagus argus

A one-way within subjects (or repeated measuresPXKN was conducted (using SPSS version 20) to coentrar
species wise variation in renal Glutathione peras@ activity in three species of fish selected.r@heas a
significant variation in renal Glutathione peroxsdaactivity inO. mossambicud. cephalusS. argus(variation in
renal Glutathione peroxidase activity with typespkcies), Wilks’ Lambda = 0.000003, F (2,4) = 753486, p <
.001

Multivariate Tests®

Effect Value F Hypothesis df Error df Sig
Renal GPx
Wilks' Lambda .000 | 753482.456 2.000 4,000 | .000

a. Design: Intercept, Within Subjects Design: R&x , b. Exact statistic

A comparison of muscular Glutathione peroxidaseividgtin Oreochromis mossambicus, Mugil cephalus,
Scatophagus argushows a similar trend to that of hepatic, branchral renal GPx activity i.e., highest activity in
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M.cephalug0.99+0.06), and lesser activity $ argus(0.66+0.007), which is 66.67 % b. cephalusand the least
in O. mossambicuf).28+0.01) which is 28.28 % ofl. cephalusand 42.42 % o8. argus muscular Glutathione
peroxidase activity.

1.2 1.2

0.8

Wi of GSH utdlizeimin/mg protein

0. mossambicus  M.cephalus S.argus

Figure 7 : Muscular Glutathione peroxidase activityin Oreochromis mossambicus, Mugil cephalus, Scatophagus argus

A one-way within subjects (or repeated measuresPXKN was conducted (using SPSS version 20) to coentrar
species wise variation in muscular Superoxide dias®iactivity in three species of fish selecteder&éhwas a
significant variation in muscular Glutathione peddase activity inO. mossambicuysM. cephalus S. argus
(variation in muscular Glutathione peroxidase agtiwith type of species), Wilks’ Lambda = 0.0002,(1,5) =
245592.429, p < .001

Multivariate Tests?

Effect Value F Hypothesis df|  Error df Sig

Muscular GPx
Wilks' Lambda .000 | 245592.479 1.000 5.000 | .000

a. Design: Intercept, Within Subjects Design: MuacGPx , b. Exact statistic
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Figure 8: Comparison of Glutathione peroxidase actity in liver, gills, kidney and muscle of Oreochranis mossambicus, Mugil cephalus,
Scatophagus argus
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From the result it became clear that the seleattidxadant enzyme showed decreasing trend in tlzgraa activity
from Liver to muscle (Liver > Gills > Kidney > musg. The present findings of highest hepatic Soxiee
dismutase activity agree with the observations afaRanickam and Muthuswamy [2009] where the glinath
peroxidase activity in liver was recorded to behkigthan in kidney of Common carp. Kandemir [20@6ied a
decreasing trend in glutathione peroxidase actiikgy Liver > gills > muscle in of.carpio L.Nogueira et. al.
[2010] reported GPx activity was found to be higheliver than in gills of armored catfistiPierygoplichthys
anisitsi) but in the case of Nile tilapia GPx showed dligincreased activity in Gills than in liver, atgervation
found contradictory to the present paper).

Literature search haven't came across with sintjpe of study in these selected fishes especiBdigtophagus
argusfor defending the present result of species-wismghs.

CONCLUSION

The present analysis reached at a conclusionhbablutathione peroxidase activity show a specisg-and organ-
wise variation with a decreasing trend like livegi#ts > kidney > muscle and the species-wise Vaniain hepatic,
branchial, renal and muscular Gutathione peroxidasigity showed similar trend likil. cephalus> S. argus> O.
mossambicus.
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