Available Online at http://www.recentscientific.com _
International Journal
of Recent Scientific

International Journal of Recent Scientific Research Research

Vol. 3, Issue, 7, pp.601 -606, July, 2012

ISSN: 0976-3031
RESEARCH ARTICLE

PROTECTIVE ROLE OF CARDIOSPERMUM HALICACABUM AGAINST THE CYPERMETHRIN TOXICITY
IN THE OXIDATIVE STRESS IN THE FRESH WATER FISH CIRRHINUS MRIGALA (HAMILTON)

Vasantharaja, C., *Pugazhendy, K., Meenambal, M., Prabakaran, S.,.Venkatesan, S and **Jayanthi, C

*Department of Zoology, Annamalai University, Annamalainagar-608 002. Tamilnadu, India.
**Department of Education, Annamalai University, Annamalainagar-608 002. Tamilnadu, India.

ARTICLE INFO ABSTRACT

Article History: The effect of sublethal exposure of cypermethrin (30 pg/L) for 120 hours on varioues

antioxidant enzymes was carried out in the freshwater fish Cirrhinus mrigala. The activity
of antioxidant enzymes, such as superoxid dismutase (SOD), catalase (CAT), and
giutothione peroxidase (GPx) were decreased, lipid peroxidation (LPO), was increased.
This observation clearly indicates the defensive nature and the adaptive mechanism of cells
against free radical induced toxicity, Cardiosperumum halicacabum in plant extracts may
afford protection from pesticide toxicity.
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INTRODUCTION

Cypermethrin (416:30 C,, Hyg Cl, Nos) is a synthetic pyrothroid
insecticide that has been widely used over the past 30 year in
India and other countries against pests, particularly Lepidoptera,
cockroaches and termites. In animals, cypermethrin has been used
as chemotherapeutic agent against ectoparasite infestations
(Velisek et al., 2006). Cypermethrin can be found in trace
amounts or at higher concentrations in soil and air. In
mammals, cypermethrin can accumulate in body fat, skin,
liver, kidneys, adrenal glands, ovaries, lung, blood, and heart
the main target for cypermethrin is the central nervous system.
(Wielgomas and Krechniak, 2007), globally, more than 520
tones of active ingredient of pyrethrorids are annually used in
vector control programmers alone (Zaim and Jambulingam,
2004). Under the normal conditions, these antioxidants protect
the cell and tissues from oxidative damage. The antioxidants
in fish could be used as biomarkers of exposure to aquatic
pollutants (Ahmad et al., 2006).

Fishes are sensitive to contamination of water and the
pollutants may damage certain physiological and biochemical
processes when they enter the organs of fishes (Tulasi et al.
1992). This stress can be counteracted by enzymatic and non-
enzymatic antioxidant system. Among enzymatic systems, the
gluthione peroxidases (GPx) belong to the first line of defense
against peroxidases (GPx), superoxide anion and hydrogen
peroxide, and assumes on important role in detoxifying lipid
and hydrogen peroxide with the concomitant oxidation of
glutathione.

Superoxide dismutase (SOD), catalyzes the dismutation of
the superoxide ion (0;) to hydrogen peroxide and oxygen
molecule during oxidative energy processes.
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The reaction diminishes the destructive oxidative processes in
cells. The level of antioxidant enzyme has been extensively
used as an early warming indicator of like pollution (Lin et al.
2001).

Cardiospermum halicacabum Linn, (Sapindacease) is an
herbaceous climber plant, commonly used in the treatment of
rheumatism, lumbago, earache, fever, nervous disease and
blood pressure (Asha and Pushpangadan, 1999). Reports are
available on analgesic, anti-inflammatory and vasadepressant
activities (Paakkari, 1994) literature survey on this plant
revealed efforts have not been made towards the study of anti
oxidant activity of Cardiosperumum halicacabum leaves and
its cells on fishes. In the present study, an attempt has been
made to evaluate the protective effect of a Cardiospermum
halicacabum against toxicity caused by pesticide
cypermethrin.

MATERIALS AND METHODS

The fish Cirrhinus mrigala of size 14 to 16 cm and 50 to 70g
weight were brought from a local fish farm in Pinnaloor, and
Navarathna form. Fish collected and acclimatized at 28°C in
the large sized aquarium for acclimatization in the laboratory
condition for 15 days. During laboratory condition fishes were
feed with artificial feed, water was renewed on every day to
maintain water quality. The excess amount of feed and fecal
matter was removed from the water and was provided the
healthy environment before experimentation, to find out it’s
suitability for fish rearing. The LCs, concentration of
cypermethrin was noted at 120 hrs. Fishes were exposed in 4
groups.
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Group-1 fish exposed to tap water

Group- 2 fish exposed to cypermethrin

Group-3 fish exposed to cypermethrin Along with
Cardiospermum halicacabum

Group-4 Fish exposed to Cardiospermum halicacabum alon

Plant preparation

Healthy disease free leaves of Cardiospermum halicacabum
were collected from Villupuram district Nallavur Village in
January-2011 and plant was identified. The leaves were
washed in running tap water for 10 minutes leafs were dried,
aerial parts (1kg) of Cardiospermum halicacabum were
macerated thrice at room temperature and prepared in
powdered condition and equal amount of rice brane mixed
well and small amount waste ridded and prepared small pellet
for used in treated fish.

Enzymatic assay

Superoxide dismutase (SOD) activity was determined by
method of Kakkar et al., (1984), the in absorbance was
recorded at 560nm. The activity of catalase (CAT) was
determined by the method of Sinha, (1972) was recorded at
Spectrophotometically read at 620 nm.

Lipid peroxides in plasma and tissue were estimated by the
method of Niehaus and Samuelson et al., (1968) which
recorded at spectrophotometrically at 540 nm.

Glutathione peroxidase (GPx) activity was assayed
according to the method described by Rotruck et al., (1973)
oxidation of NADPH was recorded specrophotometically read
at 340 nm.

Statistically analyses

The data obtained in the present work were expressed as
means * SE, percentage changes and were statistically
analyzed using student t-test (Milton and Tsokeg, 1983), to
compare means of treated data against their control ones and
the result were considered significant at (P<0.05) and (P<0.01)
level.

RESULTS AND DISCUSSION

The effects of cypermethrin on formation in the different
organs of Cirrhinus mrigala. During the past decade,
pesticide - induced oxidative stress as a possible mechanism of
toxicity has been focus on toxicological research (Sayeed et
al., 2003).

The activity of SOD observed in the tissue of gill, liver and
kidney tissue of Cirrhinus mrigala during sub lethal
concentration of cypermethrin for 24, 48, 72, 96 and 120 hours
of exposure periods. The SOD activity significantly decreased
in compared to control Group-1 in all tissue during the toxic
exposure periods. The fish was exposed to group-3 the SOD
content was recovered when compared to Group-2. While in
the fish exposed to Group-4 when compared with Group-1 the
slightly increased. The recorded SOD contents were
statistically significant at 5% and 1% levels (Table -1). SOD is
a link in the biological defense mechanism through disposition
of endogenous cytotoxic O,, which are deleterious to
structural proteins of plasma membrane. The decreased
activity of SOD in erythrocyte of calves was observed by
Patra and Swarup, (2000).
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Table 1 Variations of SOD (U/min/mg protein) activity in the C.mrigala
exposed to cypermethrin and C.halicacabum for the period of 120 hours

Hours of experiment

Tissues 24 48 72 9% 120
17.835 17.889 17.944 17.980 17.975
Group-1 + + + + +
0.437 0.661 0.530 0.538 0.632
15905* % Jk Kk %%
Group-2 L 14.668 13.906 13.125 12.550
- + + + +
0(5/5;5i4 0.733 0.546 0.845 0.651
%COC 10.8 %-18.00 %-2250 %-27.00 %-30.18
Gill Group-3  16.445™ 16220  15.903*  15.127*  14.900*
+ + + + +
0.432 0.354 0.470 0.661 0.587
%COC  %-7.79 %-9.33  %-11.37 %-15.87 %-17.11
% COT  %3.39 %1058 %1436 %1525  %18.72
Group-4  17.853™  17.925™  18.069"  18.185"  18.220™
+ + + + +
0.634 0.535 0.470 0.461 0.506
%COC  %0.10 % 0.20 % 0.70 % 1.14 % 1.36
29.711 29.754 29.796 29.811 29.805
Group-1 + + + + +
0.470 0.654 0.844 0.638 0.780
Group-2  27.643*  26.256**  25340** = 24.136**  23.456**
+ + + + +
0.378 0.563 0.414 0.841 0.786
%COC  %-6.96 %-11.76  %-1495 %-19.04 %-21.30
Li Group-3  27.979*  27.380*  27.056*  26.753*  26.221*
Iver + + + + +
0.366 0.461 0.523 0.480 0.618
% COC  %-5.83 % -7.98 %-9.19  %-1026 %-12.02
%COT %121 % 4.28 % 6.77 %10.84 % 11.79
Group-4  29.786"  20.884™  29.997™  30.085™  30.179"°
+ + + + +
0.655 0.714 0.718 0.625 0.886
%COC  %0.25 % 0.44 % 0.67 % 0.92 % 1.25
16.201 16.236 16.255 16.272 16.277
Group-1 + + + + +
0.480 0.561 0.446 0.406 0.576
Group-2  14.606"  13.841*  12.707**  11.860**  11.008**
+ + + + +
0.472 0.550 0.343 0.606 0.409
%COC  %-9.84  %-1425 %-21.83 %-27.11 %-32.37
. Group-3  15.188"  14.904"  14.416*  14.195*  14.051*
Kidney . . . . +
0.567 0.583 0.446 0.370 0.396
%COC  %-6.25 %-820 %-11.31 %-12.76  %-13.67
%COT  %3.98 % 7.68 %1345  %19.69  %27.64
Group-4  16.220™  16.266™  16.320"  16.377"°  16.418™°
+ + + + +
0.472 0.514 0.660 0.380 0.406
% COC  %0.12 % 0.18 % 0.40 % 0.64 % 0.87

Values are mean + SE of six replicates, percentage changes and student t-test.
Significant at *P<0.05; ** P<0.01 levels; % COC- change over control; % COT-
change over treated

It is observed that the pesticides produce oxidative stress by
inhibiting the activity of SOD, (Sathyanarayan, 2005).

Superoxide dismutase is an antioxidant enzyme and its
protects dehydratase against inactivation by superoxide ion
(Benov and Fridorich, 1998). There are three forms of SOD,
Iytosolic Cu/Zn SOD, mitochondrial manganese superoxide
dismutase and extra cellular SOD catalyses the dismutation of
oxygen by successive oxidation and reduction of the transition
metal ions at the active site in a ping-pong type mechanism
with remarkably high reaction rates. Hsieh et al., (1998) have
also shown a characteristic decreased in antioxidant, super
oxide dismutase (SOD) and catalase in fish after exposure to
copper. In the present investigation, hepatic fibrosis is induced
due to higher sublethal exposure of endosulfan. A similar
hepatocellular anomaly due to endosulfan and disulfoton
exposures in the hepatocytes of male rainbow trout
(Onecorhyncus mykis) was recorded by Arnold et al., (1996).
In the present investigation, mitochondrial swelling led to
apoptosis of hepatocytes.
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The activity of catalases (CAT) is observed in the tissue of
gill, liver and kidney tissue of Cirrhinus mrigala during
sublethal concentration of cypermethrin for 24, 48, 72, 96 and
120 hours of exposure periods. The catalases activity
significantly decreased when compared to group-1 in all
halicacabum group-3 the CAT content being recovered when
compared to Group-2 while in the fish exposed to group-4
when compared to their control group-1 The slightly increased
of (CAT) in the fish tissue (CAT) statistically significant at
level of 5% and 1% (Table - 2).

Table 2 Variations of CAT (U/min/mg protein) activity in the C.mrigala
exposed to cypermethrin and C.halicacabum for the period of 120 hours

Tissues Hours of experiment
24 48 72 96 120
2.066 2.075 2.088 2.094 2.099
Group-1 + + + + +
0.038 0.031 0.026 0.037 0.041
1.836**
Group-2 L 1.680%* 1526%*  1501%* 1.454**
_23 + + + +
0(;2 i 0.028 0.035 0.034 0.020
%COC 1113 %-19.04 %-2691 %-2832  %-30.73
Gill Group-3  1.915* 1.875%* 1817%*  1.778* 1.749
+ + + + +
0.026 0.023 0.039 0.025 0.034
%COC  %-731  %-964  %-1298 %-1590  %-16.67
%COT %430 %1161  %19.07 %1845 % 20.29
Group-4  2076" 2.088"° 2.112" 2.120" 2.139"
+ + + + +
0.033 0.023 0.029 0.045 0.024
%COC %048 % 0.63 % 1.15 % 1.24 % 1.90
4,630 4,655 4679 4,685 4,691
Group-1 + + + + +
0.028 0.021 0.038 0.034 0.041
3.995%*
Group-2 . 3.646** 3448%*  3.208** 3.081%*
_29 + + + +
0(;2 i 0.039 0.024 0.033 0.044
%COC 13.80 %-21.67 %-2631 %-2960  %-34.32
Liver Group-3  4395%*  4.186** 4070%*  3.974** 3.909%*
+ + + + +
0.029 0.039 0.042 0.033 0.024
%COC  %-507 %-1075 %-1301 %-1518  %-16.67
%COT %1001 %1481 %1804 %2050 % 26.87
Group-4 4651 4,687 4,715 4,725 4,736
+ + + + +
0.039 0.028 0.038 0.029 0.051
%COC %045 % 0.69 % 0.80 %0.85 % 0.96
1.918 1.936 1.943 1.950 1.956
Group-1 + + + + +
0.016 0.024 0.025 0.014 0.027
Group-2  1.780* 1.591** 14754 1.395%* 1.312%*
+ + + + +
0.036 0.020 0.031 0.028 0.018
%COC  %-719  %-17.82  %-2409 %-2846  9%-32.92
. Group-3  1.824* 1.775** 1718%*  1.687** 1625
Kidney v . . + .
0.031 0.029 0.035 0.036 0.022
%COC  %-490  %-832  %-1158 %-1349  %-16.92
%COT %247 %1156 %1647  %20.93 % 23.86
Group-4  1.929" 1.952" 1.965" 1.977" 1.986"
+ + + + +
0.020 0.047 0.037 0.026 0.035
%COC %057 % 0.83 % 1.13 % 1.38 % 1.53

Values are mean + SE of six replicates, percentage changes and student t-test. Significant
at *P<0.05; ** P<0.01 levels; % COC- change over control; % COT- change over treated

Catalase plays an important role in protection of cell from the
hydrogen peroxide toxicity. Gaetani et al., (1994) have
reported that catalases consist of four protein sub units
containing heam group and it acts as antioxidant enzyme.
Mostly these catalases are found in peroxisomes. The activity
of catalases reduced under toxicity of pesticides because
pesticides inhibit the catalases activities in C. punctuatus (Xu,
1997). Catalase in mammalian cells. It is a tetramer hermin
enzyme located in sub cellular organelles such as peroxisomes
of the liver and kidney (Liedias et al., 1998).
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Table 3 Variations of GPx (pug/mg protein) activity in the
C.mrigala exposed to cypermethrin and C.halicacabum for
the period of 120 hours

Hours of experiment

24 48 72 9 120
4138 4144 4.149 4152 4148
Group-1 + + + + +
0.046 0.035 0.054 0.066 0.039
Group-2  3798**  3640%*  3425%*  3276%*  3,053**
+ + + + +
0.066 0.058 0.043 0.025 0.039
%COC %-822 %-1216 %-1745 %-2110  %-2640
Gill Group-3 3.956* 3895%* 3804  3753**  3707**
+ + + + +
0.027 0.038 0.033 0.025 0.048
% COC %-440  %-601  %-831  %-961  %-1063
% COT % 4.16 %700 %1106 %1456  %21.42
Group-4 4.156" 4.169"° 4181 4191 4.202"°
+ + + + +
0.054 0.061 0.048 0.039 0.054
% COC % 0.43 % 0.60 %0.77 % 0.93 % 1.30
4580 4586 4593 4598 4595
Group-1 + + + + +
0.035 0.044 0.038 0.056 0.059
Group-2  4123**  3902%%  3679%*  3442%%  3218**
+ + + + +
0.030 0.028 0.044 0.023 0.054
%COC %-9.42  %-1491  %-1990 %-2514  %-29.97
. Group-3  4.265%*  A4174** 4109  4077**  4.009%*
Liver . . . . .
0.031 0.042 0.030 0.029 0.047
% COC %-6.88  %-898  %-1054 %-1133 %-1275
% COT % 3.44 %697 %1169 %1845 %2458
Group-4 4,593" 4,608 4.623" 4,635 4,646
+ + + + +
0.026 0.047 0.056 0.033 0.069
% COC % 0.28 % 0.48 % 0.65 % 0.80 % 1.11
3.115 3121 3.128 3135 3132
Group-1 + + + + +
0.026 0.031 0.049 0.054 0.037
Group-2 ~ 2.891**  2716%%  2548%*  2438%*  2280%*
+ + + + +
0.025 0.030 0.028 0.034 0.038
%COC %-7.19  %-1298 %-1854 %-2223 % -27.21
o3 kK Kk )*k Kk
Kidney Group-3 2.9?8 2.817 2.8(15 2.7ei9 2.6116
0.023 0.021 0.040 0.038 0.012
% COC %-408  %-7.82  %-1033 %-11.74  %-1392
% COT % 3.35 %593 %1009 %1358  %18.24
Group-4 3135 3.146™ 3.159" 3173" 3.185™
+ + + + +
0.024 0.031 0.029 0.043 0.040
% COC % 0.64 % 0.81 % 0.99 % 1.21 % 1.69

Values are mean + SE of six replicates, percentage changes and student t-test. Significant
at *P<0.05; ** P<0.01 levels; % COC- change over control; % COT- change over treated

Deltamethrin exposure also caused significant decreases in
CAT activities in liver, kidney and gill tissues of Channa
punctatus (Sayeed et al., 2003). This decline in CAT activity
could be due to the excess production of O, ~ as indicated by
Bainy et al., (1996).

The activity of GPx observed in the tissue of Gill, liver and
kidney tissue of C.mrigala during sublethal concentration of
cypermethrin 120 hours of exposure periods. The GPx activity
significantly decreases in compared to control in all tissue
during the toxic exposure periods, the fish is exposed to
Group-3 the GPx content is recovered when compared to
group-2 while in the fish exposed to group-4 when compared
with group-1 the observed values are significant at the level of
5% and 1% (Table - 3).

GPx activity increased in muscle and in particular gill
tissues. Diazinon caused slight decrease in GPx activity of
kidney which was recorded at 15 days following diazinon
treatment. The activity GPx can be indused by exnobiotics,
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and detoxification of peroxides can be achieved by induction
(Hamed et al., 1999). GPx activity could be induced due to
enhanced production of H,O, derived from O, low activities
of GPx in kidney of diazinon-exposed fish demonstrates
inefficiency of these organs in neutralizing the impact of
peroxides (Ahmad et al., 2000).

Toxicant induced stress at a biochemical level is based on
the production of free radicals. Oxidative stress caused by the
toxicants in biological system may be involved in a variety of
disease states and toxic reaction, thereby contributing
indirectly to injury (Sonia et al., 2004).

The activity of lipid peroxidation LPO is observed in the
tissue of gill, liver and kidney tissue of Cirrhinus mrigla
during sublethal concentration of cypermethrin for 24, 48, 72,
96 and 120 hours of exposure periods. The LPO activity
significantly increased compared to control group-1 in all
tissue during the exposure period the cypermethrin along with
C. halicacabum Group-3 the LPO content being recovered
when compared to group-2 while in the control group-1. The
increased of LPO level. Statistically significant at 5% and 1%
level. (Table - 4).

The elevated level of lipid peroxidation in the liver of
C.mrigala in response to the exposure to cypermethrin as
observed. In the present investigation suggests that there is
increased production of ROS. Increased ROS production may,
thus, be associated with the metabolism of cypermethrin
leading to the peroxidation of membrane lipoid of the liver.
The liver is noted as site of multiple oxidative reactions and
maximal free radical generation (Atli et al., 2006).

Lipid peroxidation may be due to the oxidation of
molecular oxygen to produce super oxide radicals. This
reaction is also the source of H,O,, and O, produced highly
reaction hydroxyl radical with haber weiss reaction. The
hydroxyl radical with haber weiss reaction. The hydroxyl
radical can indicate lipid peroxidation, which is a free radical
chain leading to less of membrane structure and function (Ray
etal., 1991).

The chemical profile of Cardiospermum halicacabum L. is
relatively, there is some variability in the content of specific
chemicals. Abburra and Guzmann, (1986) reported the
chemical profile: specified fatty acids 98.8 % of lipids; Qil
content 31.60% by weight; lodine value 71% by weight.

However, Barclay and Earle (1974) noticed that leaves
contain considerable amounts of saponins, alkaloids, (+)-
pinitol, apigenium, luteolin and chrysoeriol. The major cyano
lipid (49%) is a diester having two fatty acid moieties esterfied
with 1-cyano-2-hydroxymethyl-prop-2ene-I-ol followed by a
diester derived from 1-cyano-2-hydroxymethyl-prop-2-ene-3-
ol (6%). Of the fatty acids, 11-eicosenoic acid is the major
component (42%), other chief components of the oil include
oleic acid (22%), arachidic acid (10%), linolenic acid (8%),
palmitic acid (3%) and stearic acid (2%) including small
proportions (1-2%) of a low-molecular weight acid, and
several C22 acids (Chisholm and Hopkins, 1958). Other
minerals such as Ca (1.30%), K (4.01%), Mg (0.43%), P

(0.83%), Organic-N (5.19%), Total-N (7.16%), and C (48.1%)
were recorded by Broadley et al., (2004).

Table 4 Variations of LPO (nmole/mg protein) activity in the
C.mrigala exposed to cypermethrin and C.halicacabum for

the period of 120 hours
Tissues Hours of experiment
24 48 72 96 120
1715 1723 1729 1736 1733
Group-1 + + + + +
0.020 0.017 0.031 0.024 0.032
Group-2 1971%*  2085%*  2215%%  2323**  2440**
+ + + + +
0.020 0.026 0.039 0.034 0.024
%COC %1493  %21.01 %2811 %3381  %40.80
Gill Group-3 1.884**  1.950%*  1.985%*  2047**  2068**
+ + + + +
0.018 0.010 0.022 0.023 0.028
% COC % 9.85 %1370 %1481 %1791  %19.33
% COT % -4.41 %-6.04  %-1038 %-11.88  %-15.24
Group-4 1717 1.725" 1.732" 1.746" 1.750M
+ + + + +
0.013 0.022 0.009 0.018 0.008
% COC %0.2 % 0.12 % 0.17 % 0.58 % 0.98
1.005 1.012 1.016 1.022 1.020
Group-1 + + + + +
0.023 0.023 0.038 0.018 0.034
Group-2 1148%*  1290%*  1375%*  1.443** 1.527**
+ + + + +
0.024 0.037 0.027 0.048 0.029
%COC %1423 %2747 %3533 %4119  %49.70
. Group-3 1.112* 1.145%* 1.169* 1.187** 1.204*
Liver + . v . .
0.035 0.021 0.030 0.021 0.035
% COC %1065 %1314 %1506 %1614  %18.04
% COT %-313  %-1124  %-1498 %-17.74  %-21.15
Group-4 1.008" 1.017" 1.022" 1.035" 1.040™
+ + + + +
0.023 0.011 0.022 0.044 0.035
% COC % 0.29 % 0.49 % 0.59 % 1.27 % 1.96
1.076 1.085 1.091 1.098 1.105
Group-1 + + + + +
0.023 0.016 0.039 0.027 0.032
Group-2 1.178* 1271%*  1398**  1461** 1571%*
+ + + + +
0.018 0.031 0.029 0.039 0.045
%COC % 9.48 %1714 %2814  %33.06 %4217
. Group-3 1.155™ 1.197* 1.219* 1.234* 1.263*
Kidney N v A N N
0.027 0.030 0.027 0.026 0.034
% COC %7.34 %1032 %1173 %1239  %14.30
% COT % -1.95 %-582  %-1280 %-1554  %-19.60
Group-4 1.079" 1.089" 1.096" 1.109" 1.119"
+ + + + +
0.026 0.033 0.029 0.030 0.021
% COC % 0.28 % 0.37 % 0.46 % 1.00 % 1.27
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Values are mean + SE of six replicates, percentage changes and student t-test.
Significant at *P<0.05; ** P<0.01 levels; % COC- change over control; %
COT- change over treated

The plant C. halicacabum has been used as anti-inflammatory,
Dhar et al., 1968), an antipyretic (GuribFakim and Sewraj,
1992), Extracts of this plant have been reported to contain
different triterpenoids, glycosides, and a range of fatty acids,
(Srinivas et al., 1998).

Kumaran and Karunakaran, (2006) investigated the
antioxidant potency. The multiple antioxidant activity of this
plant was evident, as it also possessed reducing power,
superoxide scavenging ability, nitric oxide scavenging
activity, and also ferrous ion chelating potency. Further
research is needed to substantiate these medicinal claims

CONCLUSION

In conclusion, the present study pesticides toxicity in
cypermethrin, enzymological parameters to observe in
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selected tissue in fish, the antioxidant enzyme of SOD, CAT
and GPx level decreased and LPO level increased the control
of plant C. halicacabum can prevent or slow down the
oxidative damage induced in fish Cirrhinus mrigala. The
effects of treated fish by treatment with plant extract, further
studies to identify the active compounds in the
Cardiospermum halicacabum and determine their structure
and mechanism of action control of plant.
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