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ABSTRACT 
In the present investigation, the toxic effect of cypermethrin on antioxidant enzyme activity in fresh water 
fish Cyprinus carpio. Cypermethrin was applied 96 hrs LC50 (250µg/l), sub lethal concentration (120 
hours 50µg/l). The fish were treated with cypermethrin for five days, after that at the end of the fifth day 
treated fish were separated into two group one group is feed with Delonix elata supplementary fed for 
five days, organs like gill, liver and kidney were examined 24, 48, 72, 96 and 120 hours The antioxidant 
enzymes like catalase (CAT), superoxide dismutase (SOD), glutathione peroxidase (Gpx), Lipid 
peroxidation (TBARS) level changes occurs due to toxic effect of cypermethrin. Antioxidant enzymes are 
biomarkers used to indicating the cypermethrin toxic effect. SOD and CAT are decreased during 
exposure period. TBARS level increased negative correlation was observed in the treated group.GPX 

 

level increased in the treated group. In the recovery group Novelties antioxidant enzymes were increased 
and TBAR activity was decreased. Present study to know the toxic effect of cypermethrin on Cyprinus 
carpio fish and chelating property of Delonix elata supplementary feed. 
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1. INTRODUCTION 
Synthetic pyrethroid insecticides are introduced 
over the past two decades for agriculture and 
domestic use [1]. Pyrethroid insecticides are 
extensively used to replace the organochlorin, 
organophosphorus insecticides and corbamates, to 
control various types of pests and increased 
agricultural production [2]. Cypermethrin most 
commonly used in agricultural and animal 
husbandry for lice infest. Cypermethrin also used 
fish culture to eradicate the lice in the form [3]. 
Cypermethrin is a neurotoxic chemical; the major 
target site is sodium channel of the nerve 
membrane. Cypermethrin enter into the cell along 
with Na+ ion so cell excitation prolonged several 
seconds [4]

According to environmental quality standard, the 
maximum allowable concentration of 
cypermethrin is 1ng/l 

. 

[5] cypermethrin is one of 
the most common contaminants in fresh water 
aquatic system [6]. Owing the excessive use of 
synthetic pyrethroids in the environmental and 
water resources are being polluted thus 
endangering aquatic life directly and human life 
indirectly [7]. Cypermethrin is release directly into 
the environment it enters the water body mainly as 

runoff [8]. USDA national agricultural pesticide 
impact assessment program's document reports 
that cypermethrin cause acute toxicity in fish in 
laboratory test at an average range of 1.8-8.2µg/l 

[5]. Exposure to toxic chemical may produce an 
unbalance between endogenous and exogenous 
ROS and subsequently induce decrease in 
antioxidant defense or cause out right oxidative 
damage to organisms [9] WHO guideline 
recommend no specific antidotes but symptomatic 
and supportive measures for this type of poisons 

[10] which have been shown that antioxidant of fish 
could be used as biomarkers of exposure to 
aquatic pollutants [11]. The deltamethrin induces 
oxidative stress in Channa punctatus  bloch fish 
[12] deltamethrin induced a distinct oxidative stress 
response in the liver and intestine of Carassium 
aciratus gibelio. The antioxidant defense system 
is an integral part of the biochemical adaptive 
mechanisms of tolerance to deltamethrin [13]

Cypermethrin induced oxidative stress in fresh 
water mussels at various concentrations has been 
reported 

. 

[14]. The changes in activity of 
antioxidant enzymes such as SOD, CAT, GPx is 
considered as an effective method of denoting 
oxidative stress [15]. Study of cypermethrin 
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induced oxidative stress and its influence on 
various antioxidants of fish and other aquatic 
organisms could provide useful information on the 
ecotoxicological consequences of cypermethrin 
use. Several studies have shown that the levels of 
antioxidants in fish and mussels could be used as 
biomarker of exposure to aquatic pollution [16,17]. 
In the present study, we have analyses the toxic 
effect of cypermethrin on Cyprinus carpio fish, 
lipid peroxidation and activity of enzymes such as 
super oxide dismutase, catalase and glutathione 
peroxidase   in gill, liver, and kidney from fish 
treated with 5 days sub lethal concentration of this 
insecticide, and also providing data on toxic 
counteract of the Delonix elata leaf pellet 
supplementary feed recorded the chelating 
property. 
2. MATERILAS AND METHODS 
The fish Cyprinus carpio 75g±5 of weight 
15±5cm length were obtained from the 
Navarathna fish farm nearby Pinnaloor fish were 
safely transferred to the laborarory.They were 
kept in the cement tank filled with dechlorinated 
water and continuous aeration. Acclimatization  to 
experimental  condition for 15 days at room 
temperature  fish were feed artificial libitam 
during acclimatization and tank water was 
renewed every day after feeding, food was 
withheld from before 24 hours to the experiment. 
Cypermethrin technical trade 98.8% pure were 
obtained from Harda chemicals Mumbai, 1g of 
cypermethrin dissolved  into 100 ml technical 
grade acetone this stoke is used for daily 
requirement. The toxicant used for determine the 
sub lethal concentration of cypermethrin.  
Cypermethrin toxicity 
Toxicity of cypermethrin was evaluated by static 
bioassay method of [18] and the LC50 value of 96 
hour to be 250µ/l. One fifth of LC50

Delonix elata leaves were collected around 
university campus. Leaves are washed with water 

and dried in room temperature; dried leaves were 
powdered than mixed with rice bran powder1:1 
ratio adds some ml of distilled water make small 
pellets. It’s also dried inside the room with better 
aeration. Dried pellet feed with Group III and IV 
were given at 10g daily during the experimental 
period. Aquaria, water were renewed 
cypermethrin was added every day for Group II 
and III exposed to 120 hours. Six fish of each 
group were sacrificing and removed the organs 
immediately within an hour for the assay of 
antioxidant enzyme activity and lipid peroxidation 
using gill, liver and kidney tissues of the fish. 
Assay method 
TBARS in the liver gill, kidney were estimated by 
the method of

 was selected 
as nominal sublethal concentration (50µg/l) as 
used in the present investigation to analyze the 
sub acute effect at exposure period of 24, 48, 72, 
96 and 120 hours respectively. 
Group I -Fish reared in cypermethrin free water. 
Group II -Fish exposed is 50 µg /l cypermethrin 
for five days. 
Group III -Exposed its 50 µg/l cypermethrin for 
five days, fed with supplementary feed Delonix 
elata. 

                        Group IV -Exposed to cypermethrin free water 
and feed with Delonix elata supplementary feed 
alone. 

 [19] In this method, malondialeyde 
and other thiobarbituric acid reactive substance 
(TBARS) react with thiobarbituric acid is an 
acidic condition to generate a pink colour 
chromophone which was read at 535 nm. Assay of 
superoxide dismutase (EC 1.15.1.1) activity was 
determined by the method of [20] .This assay is 
based on the inhibition of the formation of 
NADH- phenazinemethosulphate, nitro blue 
tetrazolium formazon. The reaction was initiated 
by the addition of NADH. After incubation for 90 
seconds adding glacial acetic acid stops the 
reaction. The color developed at the end of the 
reaction was extracted into n- butanol layer and 
measured in a spectrophotometer at 520 nm. The 
activity of catalase CAT (EC 1.11.1.6) in the liver, 
gill, and kidney was determined by the method of 

[21]. Dichromate in acetic acid was converted to 
perchromic acid and then to chromic acetate, 
when heated in the presence of H2O2. The 
chromic acetate formed was measured at 620 nm. 
The catalase preparation was allowed to split 
H2O2 for various periods of time. The reaction 
was stopped at different time intervals by the 
addition of dichromate- acetic acid mixture and 
remaining H2O2 as chromatic acetate was 
determined calorimetrically.  Estimation of 
glutathione peroxidase GPX (EC.1.11.1.19) 
activity of GPX in the liver, gill and kidney were 
measured by the method of [22].  A known amount 
of enzyme preparation was allowed to react with 
H 2O2

All the data statistical analyses were performed 
with the SPSS version 11.5. All quantitative data 
were expressed as the mean ± S.E of the mean 
(SEM) statistical analysis of the T test were 

 in the presence of GSH for a specified time 
period .Then the remaining GSH content was 
measured. 
Statistical analysis 
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calculated. A probability of p < 0.05 was 
considered as statically significant. Percent 
changes were calculated. 
3. RESULTS 
Response of an antioxidant enzymes activity in 
various organs like gill, liver and kidney of the 
fish at different exposure period of the 
cypermethrin was observed. Based on the organs 
and period exposure the enzyme activity changes 
were represented in the (Fig1-12). 
Lipid peroxidation 
The level of TBARS were increased in the treated 
group when compared to control, group III 
TBARS level gradually changed in 24 hours to 
120 hours statically significant at p≤ 0.05 level . 
120 hours Treated group TBARS level increased 
in gill (53%), Liver (33.34%) and kidney 
(20.51%). Increasing of TBARS elevating the 
ROS level in the tissues leads to cellular damage. 
Group III gradually decrease the TBARS level 
over the treated group gill (30%), liver (20.12%), 
and kidney (14.55%). Supplementary group 
slightly increased TBARS statistically 
insignificant. (Fig 1-3). 
Superoxide dismutase 
SOD activity in treated fish decreased gradually 
during exposure period when compared to control 
group. SOD decrease at 120 hours gill (29.99%), 
liver (37%) and kidney (32%) statically 
significant at p<0.05 level.  The group III rapidly 
increasing SOD level over the treated group at 
120 hours gill (22%) liver (44%) and kidney 
(12%), supplementary feed group nearer to control 
group there is no significant changes in the SOD 
activity. SOD decreased in treated liver, kidney, 
and gill respectively. SOD enzyme converts the 
superoxide radicals into H2O2 (Fig 4 - 6). 
Catalase   
Catalase level in treated fish decreased gradually 
during exposure period. CAT decreased in the 120 
hours gill (19%), liver (32%) and kidney (23%). 
The group III catalase increased gradually in liver, 
kidney and gill. CAT level increased over the 
treated group gill (19%) liver (32%) and kidney 
(22%) statistically significant. Supplementary feed 
group also slightly increased the CAT activity 
statistically insignificant. Antioxidant enzyme 
CAT removed the SOD generating H2O2 by 
converting H2O2 into O2and water molecule (Fig 
7-9). 
GP
GP

X 
X   level also increased in the treated group II 

and gradually decreased in the group III. In the 
treated group II 120 hours GPX increased in gill 

(40%), liver (57%) and kidney (35%). In group III 
decrease GPX level over the treated group II like 
gill (25%) liver (26%) and kidney (23%). GPX 
react to the free radicals and H2O2 in the cells. 
Supplementary feed group GPX 

 
Fig 2: shows TBARS activity in liver of Cyprinus carpio exposed to 120 
hours cypermethrin and supplementary feed Delonix elata 

level nearer to 
control group (Fig 10-12). 
Fig 1: shows TBARS activity in gill of Cyprinus carpio exposed to 120 
hours cypermethrin and supplementary feed Delonix elata. 

 
Fig 3: shows TBARS activity in kidney of Cyprinus carpio exposed to 
120 hours cypermethrin and supplementary feed Delonix elata 

 
Fig 4: shows SOD activity in gill of Cyprinus carpio exposed to 120 
hours cypermethrin and supplementary feed Delonix elata 
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Fig 5: shows SOD activity in liver of Cyprinus carpio exposed to 120 
hours cypermethrin and supplementary feed Delonix elata 

 
Fig 6: shows SOD activity in kidney of Cyprinus carpio exposed to 120 
hours cypermethrin and supplementary feed Delonix elata 

 
Fig 7: shows CAT activity in gill of Cyprinus carpio exposed to 120 
hours cypermethrin and supplementary feed Delonix elata 

 
Fig 8: shows CAT activity in liver of Cyprinus carpio exposed to 120 
hours cypermethrin and supplementary feed Delonix elata 

 
 

 
Fig 9: shows CAT activity in kidney of Cyprinus carpio exposed to 120 
hours cypermethrin and supplementary feed Delonix elata 

 
Fig 10: shows GPX

 
Fig 11: shows GP

 activity in gill of Cyprinus carpio exposed to 120 
hours cypermethrin and supplementary feed Delonix elata 

X

 
Fig 12: shows GP

 activity in liver of Cyprinus carpio exposed to 120 
hours cypermethrin and supplementary feed Delonix elata. 

X

 
 

 activity in kidney of Cyprinus carpio exposed to 120 
hours cypermethrin and supplementary feed Delonix elata. 
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4. DISSCUSSION 
Lipid peroxide formation may be enhanced by the 
unbalance between pro- and antioxidant molecules 
(e.g. antioxidant enzymes) [23]. The extent of lipid 
per oxidation is determined by the balance 
between the production of removal and 
scavenging of those oxidants by antioxidants [24]. 
In the present study, LPO level of the fish organs 
increased mainly in the gill, liver followed by 
kidney. Gill was directly exposed to the toxin, so 
that gill TBARS increased than liver and kidney. 
Cypermethrin induced oxidative stress in all the 
tissues. Lipid per oxidation has been extensively 
used as a marker of oxidative stress [25]. Basically, 
the main mechanism of the toxic effect of 
pesticides involves the generation of a high level 
of free radicals, and thereby the damage of tissues 
and organs throughout this process [26,27]. These 
radicals attack the cell membrane and lead to 
destabilization and disintegration of cell 
membranes a result of lipid per oxidation [28]. 
TBARS is a major oxidation product of per 
oxidized polyunsaturated fatty acids, and 
increased TBARS content is an important 
indicator of lipid per oxidation [29]. 
Superoxide dismutase activity was observed at 24, 
48, 72, 96 and 120 hours. SOD activity decreased 
gradually in the treated group compared to control 
group. Recovery group SOD activity increased in 
liver, kidney and gill. Supplementary feeder group 
observed slightly increased statistically 
insignificant. The enzyme SOD is known to 
provide cytoprotection against free radical 
induced damage by converting superoxide radicals 
(O2

-) generated in peroxisomes and mitochondria 
to hydrogen peroxides. Treated group decrease the 
SOD level due to toxic effect of cypermethrin. 
Defense mechanism gradually failed for 
protection. The recovery group increasing the 
SOD activity due to plant pellet supplementary 
feed. Animal develop the defense mechanism. 
Catalase protects the system to converts H2O2 into 
O2 and water molecules. 
Activity of CAT was decreased significantly in all 
the organs during the cypermethrin treated period. 
In the similar observation was made [30,31]. 
Another similar observation of a decrease in CAT 
activity followed by is an inhibition of the activity 
of enzyme SOD has been reported by Fatima and 
Ahmad [32]

The activity of GPx can be induced by 

xenobiotics, and detoxification of peroxides can 
be achieved by this induction

. Recovery group gradually increased 
CAT activity at the end of the treatment due to 
plant pellet feed .supplementary group CAT 
increased slightly but statistically insignificant. 

 [33]. The biological 
function of GSH-Px is to reduce H2O2 and lipid 
hydro peroxides [34]. GPX enzymes play a critical 
role in the defense against oxidative stress. GPX 
level gradually increased in the treated group 
during exposure period .Recover group GPX level 
gradually decreased statistically significant. 
Supplementary feed group slightly increased 
statistically insignificant. We observed the 
decreased activities of antioxidant enzyme SOD, 
CAT and increasing of  GPX in the all tissues of 
cypermethrin treated fish, which indicated the 
failure of antioxidant defense system to overcome 
the influx of ROS induced by cypermethrin. Uner 

[35] reported that CYP caused an increase in GSH-
Px activity. While it caused a decrease in CAT 
activity in the liver and kidney of some fresh 
water fish species. Because GSH-Px is found 
mainly in cytosol and mitochondria, it is widely 
affected by xenobiotics.  Delonix elata plant 
leaves contains rich content of edible protein,  
soluble fibers, minerals like calcium, magnesium, 
phosphorus, iron, potassium, and trace elements. 
Vitamins like thiamine, β carotene and ascorbic 
acid content was higher in Delonix elata   have 
been reported. Delonix elata contains crude 
protein and phenolic compounds had been 
reported [36]. In animal studies ascorbic acid and 
phenolic compounds play an antioxidant activity. 
Several studies had reported ascorbic acid prevent 
cytotoxicity of the cell improving antioxidant 
defense it is very well possible to assume that 
vitamin ‘C’ can provide antioxidant-cellular 
protection against the oxidative toxicity of 
cypermethrin [37]. Administration of l-ascorbic 
acid (vitamin C) had the ability to reduce the 
mutagenic effect of Cypermethrin, as indicated by 
the significant reduction in micronucleated 
polychromatic erythrocytes and structural 
chromosomal aberration [38]
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. The presence of all 
compounds in the plant could be reason for 
recover from the toxic impact of cypermethrin. 
5. CONCLUSION 
In the present investigation, cypermethrin treated 
fish shows gradually lost its antioxidant defense 
during treated time. At the same time recover 
group increasing antioxidant defense and 
decreasing lipid peroxidation. This may be due to 
Delonix elata leaves supplementary feed 
detoxifying the cypermethrin toxicity and 
improved the antioxidant defense. Future studies 
isolating the bioactive compound of the Delonix 
elata and its antioxidant property. 
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