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Abstract: The release of heavy metals in to the aquatic enmient causes water pollution problems becauséeif t
toxicity, persistence and bioaccumulation. Lead fag&nown role to play in the human body that iggiblogically relevant,
and its harmful effects are myriad. Lead from thmasphere and soil ends up in water bodies thectaffy the aquatic
organisms. This situation has thus prompted nunseiouestigators to study on the effects of thisvigemetal on the
biological functions of aquatic organisms, part&ly on the antioxidant enzyme activity in fish.thre present investigation
the effect of lead acetate (heavy metal) on ardiEnxi enzyme activity was evaluated in the frestemfish Labeo rohita. The
experimental fish were treated with sub lethal emiation of lead acetate (0.015 mg/ L) for 12Q Bpsrulina was used as
supplementary feed during the experimental peNdd.observed various lead induced lipid peroxidafioRO), antioxidant
enzyme (SOD and CAT) changes aggirulina supplementary feed therapeutic efficiency was ofeskin the gill and liver
tissues of the fish. All the experimental data stedistically significant at p<0.05% level. The geat study was under taken
the toxic effect of lead acetate babeo rohita fish and chelating property &birulina.
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contaminated [3]. Industrial discharges containtiogjc and
hazardous substances, including heavy metals [4][5]
ycontribute tremendously to the pollution of aquatic
ecosystem. Dangerous pollutant that can be absdrpéigh

1. Introduction

The pollution of the aquatic environment with heav

metals has become a worldwide problem during regeats, . . : .
because they are indestructible and most of there taxic when exposed to elevated levels in an aquatic enwient is

effects on organisms [1]. Heavy metals occur asiraht -€ad (Pb). Absorption of lead occurs by differenayw
constituents of the earth crust, and are persisteHtrough gills and skin or by ingestion of contanétawater
environmental contaminants since they cannot beadeg 2nd food; and may lead to high mortality rate arseamany
or destroyed [2]. Among various toxic pollutantsalty blochermcal and hlstol_oglcal alterations in sumi\fgsh [6].

metals are particularly severe in their action doethe Lead is one of the first metals used by humars. flighly
tendency of bio-magnification through food chainheT PErsistent, not mvplved in normal metabolism amdyvtoxic
global heavy metal pollution of water is a major[7][8]' Particularly in the 20th century, countleb®usands of

environmental problem. With the advent of agricudtiand ~©'9anic trace pollutants have been produced angbairi
industrial revolution, most of the water sources lecoming éleased into the environment [9]. Lead has themai to
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adversely affect the human and animal health. lisea fishes were fed with artificial libitum during aatlatization
physiological, biochemical, and neurological dysfions in and tank water was renewed every day after feedoay
humans [10]. Mobarak [11] reported that low levéllead was withheld from before 24 hours to the experiment

exposure during the early development produced-lasting
cognitive and neurobehavioral deficit, persistenimune

changes, reduced fertility, a delay in sexual nigurregular Lead acetate was weighed accurately and dissolued i

estrus and reduced number of corpora lutea in huamth yistijled water. The L&- 0.034 mg/L 120 hours, sub lethal

experimental animals. Notable and recent reportse ha ,ncentration 0.015 mglliter was used for 24, 48,96 and
indicated that lead can cause neurological, gaséstinal, 150 hours experimental study.

reproductive, circulatory, immunological, histopaltigical
and histochemical disorders in animals [12] [16]. 2.2. Supplementary Feed Preparation

Antioxidant enzymes, such as catalase (CAT), dhinat ) o o
peroxidase (GPX), glutathione S transferase (GST) The dried Spirulina was collected from Seesali Village,

glutathione reductase (GR) and superoxide dismy&e®) Kglla .Mandal, West Godavari Di.str.ict, Andhra Pratdsdia.
are of great importance in antioxidative stresgdpe with Spirulina aqd little quantity qf distilled water used to make
free radicals leading several disturbances [17][E&hes are Pellets. This pellet was dried at room temperatuesy
the important environmental indicators for aquatieavy nydienically. 500mgffish, Spirulina pellets used as
metal pollution. Alterations of antioxidant and tiemical SUPPlementary feed.

changes are important parameters for toxicity st{iBj.
Lead could also interact with biological membrarneducing
lipid peroxidation (LPO) [20]. Heavy metal could alease After acclimation thelLabeo rohita fresh water fish were
free radical scavenging enzymes, such as catalasE) @nd  divided into four groups. Each group consisted afhénals.
superoxide dismutase (SOD). Lead increased thd lgive Group I: Control Group Il: Fish treated with leadetate
lipid peroxidation [21]. Protein content was deptetn the 0.015 mg/L sub lethal concentration for 120 hoursup IlI:
liver and brain tissues of lead treated anabus. @#ffulina  Fish treated with lead acetate 0.015 mg/L sub letha
is called micro vegetable and it is also widelyduses an concentration$pirulina 500 mg/fish for 120 hours. Group IV
animal feed supplement [23Fpirulina intake per day 10g Spirulina 500 mg/fish for 120 hours.

per adult is widely recommended to maintain healtlihe
individual. Spirulina is an Oscillatoriaceae family member
which grows naturally in countries which have a nvar
climate and has been considered as supplementarhand

animal food [24]. They have been found to be a schrce (SOD) activity was determined following the procesiiof

of vitamins, minerals, essential fatty acids andioxidant [32]. The activity of catalase (CAT) was assayed thg
pigments such as carotenoids [25]. The protectffecteof | othod of [33].

Soirulina against cadmium induced oxidative stress and it is

also attributed to be antioxidant and chelatinggaf [26]. 2.5. Satistical Analyses

Soirulina is a cynobacterium classified as blue green algae. . .

has been used as a food [27] because of its quiaoftt The data obtained from the quantitative study were
proteins, vitamins, essentialamino acids, mineralsd ©XPressed as the meanSD. The mean values werdatatt
essential fatty acids [28]. It has been reportedsame from 6 individual opserva‘uons. ‘P,<0.05 values were
reviews that Spirulina have several pharmacological Calculated by the two tailed students ‘T test.

activities. Khanet al., [29] reported thatSpirulina have . )

antioxidant properties especially some phycobitiires such 3. Results and Discussion

as Cphycocyanin (CP) and allophycocyanin [30]. iewof
the above, and considering the lack of sufficiembwledge
about the toxic potential effect of lead acetatdréshwater
fishes, the objective of this work was to evalutgesffect on
enzymatic antioxidant profiles afbeo rohita.

2.1. Lead acetate Toxicity Sudies

2.3. Experimental Design

2.4. Antioxidant Enzymes Assay

The concentration of TBARS in the tissues (gill dindr)
was estimated by the method of [31]. Superoxidendiase

The antioxidant enzymes in fish could be used as
biomarkers of exposure of aquatic pollution [34]amy
metals are known to be powerful oxidants. Redoxvact
metals such as Cr, Cu and Fe, undergo redox cycling
though redox-inactive metals, such as Cd, Hg and Pb
. deplete major antioxidants in the cell, especiaiyol
2. Materialsand Methods containing antioxidants and enzymes [35]. One efilell-

The fish Labeo rohita 75g+5 of weight 155 cm length known and m_ain mechanisms is a production of react.i
were obtained from the Fisheries Department, Aqamta ©XY9en species (ROS) such as hydrogen peroxide,

Andhra Pradesh, India and were transferred to laggeent SUPeroxide anion radical and hydroxyl radical inethdy
tanks. They were kept in the cement tank filled hwit metals through various mechanisms such as Fentod- a

Haber-Weiss type reactions. Metals can promote aiiid
damage by directly increasing the cellular conaitn of

dechlorinated water and continuous aeration. Actiimation
to experimental condition for 15 days at room terapee,
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ROS and by altering the cellular antioxidant cafyaici fish
[36] [37] [38]. Through ROS-mediated reactions, atet
cause DNA damage, lipid peroxidation,
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increase in the level of lipid peroxides due to dlea
intoxication.

and protein SOD activity in treated fish decreased graduallyirdu

modification [39] [40]. These enzymatic responsae a exposure period when compared to control group. SOD

associated with increased ROS production leading
“oxidative stress” occurring when the ROS generatiate
exceeds that of their removal [41] [35] [42].

Lipid peroxidation is the initial step of cellulanembrane
damage caused by pesticides, metals and other xticsb
[43]. Lipid peroxidation is considered to be a \ile
indicator of oxidative damage of cellular compomsemost
components of cellular structure and function dcely to be
potential targets of oxidative damage,
susceptible substrates for auto oxidation, polytumased
fatty acids of the cell membrane, which undergoidlip
peroxidation. In the present investigation, the elewf
TBARS were increased in the treated group when eoeth
to control, group Ill TBARS level gradually changad24
hrs to 120 hrs statically significant atq05 level. Increasing
of TBARS elevating the ROS level in the tissuesd$eto
cellular damage, [44] who found significant increas the
lipid peroxidation and decrease in the level of agahous
antioxidants in the liver of lead exposed animhisanother
study of [45][46], Lipid peroxidation is a biocherai marker
for the free radical mediated injury. The resultow an

tonzyme converts the superoxide radicals inteOzhe
reduced activity of SOD in presence of lead acetaty
cause accumulation of 20, HO2 or the products of its
decomposition [47]. SOD plays an important role in
protecting tissues against oxygen free radicalsD S© a
group of metalloenzymes that plays a crucial aidiaxt role
and constitutes the primary defense against thie &ffects
of superoxide radical in aerobic organism [48]. B&pn of

and the mosintioxidant enzyme activity could be caused by ardo

regulation of transcription and translation process

Catalase level in treated fish decreased gradwhihjng
exposure period. Antioxidant enzyme CAT removedSidD
generating kO2 by converting HO2 into O and water
molecule. The inhibition of CAT activity may be due
enhanced production of2@ and peroxyl radicals during the
chronic administration of lead. CAT is an enzymeaked in
peroxisomes and facilitates the removal ofOKH[59][50].
Inhibition of heme synthesis by lead is well repdrtand
since CAT is a heme-containing enzyme, its activity
decreases [51].

Table 1. Changesin the level of lipid peroxidation (n mol/mg of protein) content in the fresh water fish Labeo rohita on the effect of lead acetate and Spirulina

exposed to 120 hours
Exposure period
Organs Groups
24h 48h 72h 96h 120h
Group | 10.31 £ 0.01 10.34 £ 0.01 10.45 £ 0.03 10.74 £ 0.01 10.79 £ 0.02
- Group I 10.92 +0.08 11.32+ 0.043* 12.65 +0.1* 13.41 +£0.21* 14.53 £ 0.31*
Group Il 10.51 £ 0.01 10.61 + 0.02* 10.73 £ 0.04* 10.82 + 0.09* 10.52 + 0.02*
Group IV 10.37 £0.02 10.42 £ 0.02 10.39 £ 0.01 10.35 +0.01 10.31 +£0.04
Group | 12.74 £ 0.02 12.79 £ 0.01 12.82 +0.01 12.89 +0.03 12.93 £0.03
T, Group I 13.85 +0.01 14.74 £ 0.03* 15.33 £ 0.03* 16.61 +£0.18* 17.39 £ 0.01*
Group Il 13.29 £ 0.02 13.61 £ 0.01* 13.69 + 0.02* 13.78 £ 0.11* 13.88 £ 0.03*
Group IV 12.77 £0.01 13.08 + 0.01 12.71 £0.01 12.29 +0.02 12.41 +0.01

Table 2. Changes in the level of superoxide dismutase (U/min/mg of protein) activity in the fresh water fish Labeo rohita on the effect of lead acetate and

Spirulina exposed to 120 hours

Exposure period

Organs Groups
24h 48h 72h 96h 120h
Group | 9.8+0.14 9.33+£0.02 9.40 £ 0.01 9.42 +0.02 9.43 £0.03
. Group Il 8.72+0.14 8.33 £ 0.32* 7.34 £0.23* 7.10 £ 0.12* 6.45 + 0.04*
Gl Group Il 8.89+0.14 8.72 £+ 0.21* 8.32+0.13* 8.02 + 0.02* 8.25 +0.21*
Group IV 9.11 £ 0.29 9.41+0.21 9.49 £0.12 9.57 £0.28 9.63 £0.01
Group | 12.61 +0.19 12.65+0.12 12.69 +0.21 12.72 +0.23 12.79 £ 0.17
. Group Il 11.85+0.13* 11.21 £0.13* 10.11 £ 0.32* 9.53 £ 0.29* 9.8 +0.21*
Group Il 12.30 £ 0.29 11.81 £ 0.21* 11.38 £ 0.22* 11.58 £ 0.9* 11.69 £ 0.12*
Group IV 12.68 +0.14 12.79 £ 0.04 12.87 £0.12 12.98 +0.11 13.17 +0.13*
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Table 3. Changesin the level of catalase (¢ mol of H202 consumed/ min/mg of protein) activity in the fresh water fish Labeo rohita on the effect of ead acetate

and Spirulina exposed to 120 hours

Exposure period

Organs Groups 24h 48h 72h 96h 120N
Group | 39.11%0.21 39.31+0.19 39.40 £ 0.02 39.58 £ 0.25 39.70 £ 0.32

il Group Il 3420+0.1 31.29 + 0.31* 28.70 + 0.1* 26.32+025%  23.42+021*
Group i 38.41+0.32 37.75 + 0.20% 36.85+0.31*  37.31£031*  38.54%0.10%
Group IV 39.19 +0.20 39.31+0.12 39.52 +0.29 39.67+0.13 39.78 +0.21
Group | 43.41+0.02 4352 +0.22 4358 +0.20 43.69+0.28 4378 +0.13

Lver Group Il 41.39 + 0.09% 38.15 + 0.21* 36.71+012*  37.18+015*  34.38+0.21*
Group Il 42.35 + 0.20% 4152 +0.31% 4115+021%  41.72+024*  41.95+0.29*
Group IV 43.51 +0.09 43.68 +0.20 4378 +0.12 43.91+0.10 44.21+0.24

In the case of group Ill parameters like TBARS, C&Td  [3]
SOD level recovery result was observed. This regoweay

due toSpirulina supplementary feed. It was observed that gill

and liver increase SOD, CAT activity as antioxidpatential

and there by declines the level of lipid peroxidati [4]
Soirulina is considered a valuable additional food source of
some macro and micronutrient including high quatitgtein

iron, gamma linolenic fatty acids, carotenoids aitdmins

[52]. Vitamin C and vitamin E reduced lead induced3]
oxidative stress [53][54]. The antioxidant mechamisf [3-

carotene has been suggested to be single oxygemthjng,

free radical scavenging and chain breaking duriipid |
peroxidation [55]. The metalloprotective role §pirulina

may be attributed due to the presencepafarotene [56].
Soirulina have rich content of vitamin C, E afidcarotene
and this phytochemical constituent may reduce #nad |
toxicity and enhance the radical scavenging prgpert[7]
Soirulina alone treated group near to normal better anti

oxidant defense were observed.

(6]

4. Conclusion 8]

The antioxidant enzymes are of great importanceénaga
the effects of metals in fish. We conclude thaticadant
enzyme activity in the gill and liver clearly indited that
lead induced oxidative stress. Wheregmrulina enhance
antioxidant enzymes and reducing the lead toxiaitythe
recovery group fish. In this study suggested tHatulina
supplementary feed enhance health of the fish.

[9]
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