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ABSTRACT ; The effect oTinsecticide Lesenta {(40% Imidacloprid-+40% Fipronil) bisasceumulation in liver, brain and
gills of common earp (Cyprinas carpio) was investigated on Mulsondialdehyde levels. Tn this study similar sised

Cyprinus. carpin fishes were selected snd divided into three
posed to different sul-lethal eoncentrations 1/10 {1 mg/T) L

groups : cantrol group-T and grovp-11, gronp-TTT were ex-

Coand 1/5{2 mp/) 1.C,, of Lesonta respectively for 28 days,

The fish liver, brain and gills were remaoved, cleaned and weighed. Prepared a clear supernatant and used for estima-
tinn of MDA levels in tissues. Final results showed that Lesentn insectioide effected the lipid peroxidation, MDA Ievels
have increased in all tissues. The curren findings supgest that axidative stress is a factor in lesents induced hepatic,
hrain and gill toxicity. As a result of this exposure oxidative stress may oceur, resulting in reduced cellular function

which canlead to diseases or degth of fish,

Key wards : Lesenng, Insecticide, Cyprinus carpio, Tipid peruxtdation, Melundialdehvde.

INTRODUCTION

I humnans, the antioxidant system works by limiting
the harmiul effects of excessive reactive OXYVEEN System
(ROS) production during stresstidl situations, allowing for im-
proved cellular function of various organelles, which is im-
perlant for reproductive suceess. They are aceessible in both
enzymatic und non-ensymatic forms (Mahwvash er g 20147,
This antioxidant defense system works in three Ways | preven-
liom with antioxidanis. mterception with antioxidants, and re-
pairwith antioxidants. Tn steroidogenic tissues, mitochondeia
and metabolic activitios are critical sites for the Lormation of
physiological reactive oxypen specics (ROS) LAgmes ef al.,
2015). The mechanisms that cayse stress-induced tissne in-

Jury are still usknown, Although evidence sugp. it5 that ex-
cassive production of free radicals is 1 key factor in these pro-
CESECS.

The antioxidant system differs from one tissue 1o the
nextand from one cell lype w the nexr, SOD, CAT, GPx and
GSTarethe mostsignificant in vive enzymatic antioxidant de-
fense systems. Ceruloplasmin, transforrin, glutathione
{GS1E), altmin, ferritin, mvoglohin, and metallathionein are
non-ereymatic antioxidants. They may 2ot as antioxidants by
iftactivating pro-oxidants and scavenging free radieal activiey
{Agarwal ey al 2008 and Fujii e el 2005). Dictary antioxi-
dunts, endogenous enzymatic and non-eneymatic elements
that regulate the overprodnction of these ROS are all exam-
ples of antioxidant defense systems {Lu e af, 2003).
Malondialdehvde (MDA) is one of the most extensively k-
lized lipid peroxidase (end products of unsaturated fats) mark-
ers in evaluating oxidative stress measurament in expermen-
lal animals (Stantan ez af, 1992 and Anisman e afl. 2001,
Catalase (CAT) and Superoxide Dismutase (SOT) activities
of various lissues arethe most important invive enzymatic an-

tioxidants of attention in experimental study bevause they are
importamt ROS newtralizing antioxidants and mdexes of
peroxidation.

Fishes, among the different creatures thar make up the
aguatic ecosystem, are the ones that are most sensitive to
changes in their surroundings. The concentration of pesli-
cides in aquatic spegies appears W be several fimes higher
than that found in the ecosystern: This is due to bio-
accumulation, which oceurs when harmful compouds are
laken in by the organism from the envirenment and deposited
ih Aumerous organs and tissues. Because of bion gnification,
toxic chemicals become increasingly concentrated at higher
lrophic levels. Pesticides released into aquatic ecosystoms
havea significant impact on fish, and thus un humans.

The presence oftoxicants in aquatic creatres exposed
1o pesticides 15 linked to the pengration of; reactive oxygen spe-
cies (ROS), which produces oxidative stress. aprobable mech-
anistn of toxicity (Oropesa ecal 2008, Fish have superoxide
dismutase, catalase, peroxidase, and glutathione §-
transterase as defense mechanisms against free radicals
(Guven ef af 2008),

The major enzyme responsible for converting 0-2 ta
H.O. is superoxide dismutase. Catalase then converts hydro-
gen peroxide mto oxygen and water, Peroxidase is aiso a
peroxitise enzyme that transforms a group of peruxides, in-
cluding hydrogen peroxide (Hermes, 2004 and Maran ef al.,
2009, Glutathione-5-transferase is engaged in the biotrans-
formation of harmful chemicals into less toxic componnds
that fish may eesily excrote. The current study examined the
oxidative stress parameters of € earpio liver brain, and uills
enposed to different sub-lethal concentrations {1/107 LC.,, and
LAY LC ol Lesentainsecticide,
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MATERIAL AND METHODS

Test insecticlde : For the toxicity investipation on physiolog-
ical changes in Cyprinus carpio, the test chemical, Lesenta
{Imidacioprid 40%-+Fipronil 40%5), was bought front & local
market. This study used 1/10" and 175" of the sub-lethal con-
centrations of lesents (fe, 1 mgf] and 2 mg/, respectively)
based an the toxicity study, In distilled water, the various con-
cenlrations werg made.

The experimenta design was as follows : Following aceli-
matiom; healthy and similar sized Cyprinus carpio (13.18%
(.38 pm and 909028 ¢m in length) were selected and di-
vided into three groups of ten fish each.

Group | - Control fishes

Group I - For 28" days, fish were exposed to 14107 of the LC,,
valus of Lesenia (1 mgd).

Group ITT - Fish exposed for 28" days 10 1757 of the LT, value
al Lesenta (2 mg/l).

Fishwere tredted to their respective sub-lethal concen-
trations of Lesents and kept al these levels for the duration of
the experiment. The test medium was changed on a daily ha-
sis, allowing for the elimination of nittogenous waste emitted
by the test fishes as well as unconsumed lood. Fish were dis-
sected after the control and experimantal groups were com-
pleted to measure antioxidani cnzymes in Lhe Tiver, gills, and
brain tizspes,

Tissue preparation : The liver, brain. and pilis were re-
moved, cleaned, and weighed from the sacrificed animals, In

RAOQ efad -

cold saline, a ten pereent (wv) homogenate of varicus tissues
was generated using a homogenizer fitted with a Teflon pestle.
In a chilled centrifiage, the homogenate was Gt centrifuged
at 2000 rpm for 15 nunutes, The peller. which containg g fu-
chear [raction and cell detritus, s thrown away. For the post mi-
tochondrial supernatant, spin the supematant at 8000 rpm for
20 minutes, This clear supernatant was then used for crude en-
Zyme research,

Estimation of MDA {malondialdehyde) : The approach de-
scribed by Nadigar wasusad to estimate MDA in tissue (1984),

Principle : Malonaldehyde (MDA, a byproduct of unsatu-
rated falty acid peroxidation, can combine with thioharbitue
acid {TBA) to pencrare thiobarbituric acid-reactive matcrial,
a colorful complex (TRARS). MDA and thivharhiturde acid
creale a 1.2 adduet that may be detected by spectrophoto-
metry &l 531 nm,

Reagents ;

o 40% TCA: 40 grums of TCAwere dissolved in distilled wi-
terand dihted to 100l

o TUA concentration of 3% ; 30 g TC A was dissalved in dis-
tilled water and diluted to 1000 ml, This was kept in the re-
Frigerator,

o 0.7 g TBA was dissolved in distilled water and formed up to
1060m] of 0.67% Thioharbituric acid,

Procedure : In atest tube, 1 ml homogenaté/serum was com-
bined with I ml40% TCA. followed by 2ml TBA. For 20 min-
ates, the rube was immersed in bolling water. Afrer cooling,
the supemnatant was centrifuged and the absorbance of the
suparnalant against disiilled water was measured 2t 535 nom.

Takle. | The effect of lesenta on the malondialdehyde (MDA) tevels rom the Lver of Fsh, C.atrpio.
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Fig. 1 The effect of kesinta on MDA levels (nmiol/gr) from the liver of fish, Coowrpin £5E (n=10},
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EFFECT OF LESENTA INSECTICITDE ON COMMON CARP 0]

RESULTS AND DISCUSSION

aj o Liver : Figure & Table indicate changes in MDA Jevels
in the liver, brain, and gills of carp subjected to 1 ] & 2
g/l Lesenta. MDA is a key biomarker of oxidative damage,
and MDA Tevels in the liver, brain, and gill fissues of Lesenta-
treated animals were modestly different from the control
groug (p=0,005). Significant increases in MDA levels of liver,
brain, and gill tissues were identified in fish exposed to lesenta
when compared to the contrel group, while MDA levels oftis-
sues were found to be lower in the Lesenta treated group when
cemipared to the control group (Table. 1 & Fig. 1),

b} En Brain : MDA levelsin the brains of lesenta treated fishes
are High, as seen in the Rigure & table. When compared o con-
trol fishes, MDA levels in group [1 fishes {1 myp/l treated) in-
ereased from 67%-87% onthe 7" and 28° day of lesenta expo-
sure. MDA levels in the brain of 2 mg/] lesenta treated fishes
are 2.00, 2.09, 2.5 & 2.6 nmol/gr after 7° days, 14" days, 21"
days and 25 days of exposure, respectively, and rose by 76%.
81%, 98% and 103% when compared 1o control fishes {Ta-
ble.2 & Fig.2). Al p=0.001, the increasing amounts were sla-
tisticaily significant.

¢} In Gills = Afier 77, 14 21* ind 28" davs of expasure, the
MDA mean values m control proup fish are 1690, 1§, 1.61=
.03, 1.68+0.04 and 1.6240,04. MDA levels in group I fishes
inereased from 2,01 omoligr (26%) to 2 64 ninol/ar (624) fol-
lowing the 7' and 28" cxposures, and thess changes are stalis-
tically significant ol p 0.001. MDA levels for the 7", 14 217,
and 28" days of exposure in group [T1 fishes (2 my/ treated) are

Ga

2124000, 2514004, 2661008 & 2 REL0,01 nmal/gr, re-
spectively, and these values are increasing 3305, 55%. S8% &
T7% when compared to control group fishes (Table.3 & Fig.3),

Lipid peroxidation, which is caused by the oxidative
destruction of saturated and unsaturated lipids, has long been
etoplayed rs & measure of oxidative damage in fish subjectad
to heavy metal-induced environmental stress ((Hoda ef ol
2007). MDA levels increased after exposure to arsenic in all
of the tissues fested in our nvestigation. These findings
strongly supgest thal arsenic caused the fish o experience
widespread oxidative stress, As u result, increased ROS pro-
duction cauld be attributed 1o arsenic poisoning, while addi-
tional consequences including enzymatic inhibition or
genotexic damage could alsooceur,

Free radical damape and oxidative stress in diverse
fish exposad to hezardous metals and organie pollutants (e.g.,
cadmium, mercury, copper, arochlor, and ¢ontaminated sedi-
ments} have been examined in recenl ceotoxizological re-
search (Talas and Gulhan 2009), MDA levels in the liwer,
gills, and muscle tissues increased as a result of cxtensive tis-
sue lipid peroxidation (Berntssen eral ,2003),

Some studies have found increased MDA levels in
3qUAtic organisms exposed w0 heavy metals (Panday e i,
2008). MDA ievels in the liver, ills, and muscle of fish ex-
posed o srsenic increased in our study as a sign of oxidative
stress, but these increases were substanrially less pronounced
in the arenicpropelis group's tissucs. The administration of
propolis in this cireumstance lowered oxidative stress, These

Table. 2 The Effect of Tesents on the malondiaidehyde (MDA levels from the hisain of Hsh, C.oarpio.
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Fig. 2 The effect of lesenta on MDA levels (nnelier) from the hrain of fish, Clearpio £5E (o=11),
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Tuble. 3 The Effect of leventa an the malondialdehyde (MDA) levels from the gill of lish, € carpis.

MDA Jevels (nmoligr) in giil tissue of control and experimental fshes
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Fig. 3 The effect of lesenta on MIEA levels (nmob/ar) from rae il of fish, Cearpio £8E (0= 14).

findings give direct evidence for propolis' protective role {n system. A propolis concentration of 10'mg |1 tmay contribute
the antioxidative detinse system against heavy metals, which (o the antioxidative defense system of carp, according to bio-
provides therapeutic qualities on the antioxidative defense  chemical stizdios (Ramanathar er al ,2020),
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