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ABSTRACT : The effect ofinsecticide I .esenta (40yo Imidacloprid+407o Fipronil) [i6a661mulation in liver, brain andgillr of common-carp (Cyprinus carpio\_was investigated o" u"t"oraiJ'a";yd;ilt. Itr this study similar sizedclryrinus carpio fishes were selected .ra oiria"o intoihr:e^grou!! 
i 
cgntrol group-r and group-Il, groutrrrlr were ex-posed to different sub-lethal concentrations 1/10 (l mgn;r,cl ana Uslz ;Alia"'"iilenta respectively for 28.. days.The fsh liver, brain and qills were removed, cteaned i"ir to"ign"a. r""p".; ;.;;;;rnatant and used for estima-tion of MDAleveIs in tissues, Final results sf,owed that Lesenta insecticide effected the'lipid peroxidation, MDAlevelshave increased in all tissues. The.current findings suggest that oxidative stress is a factor in lesenta induced hepatic,braln and gill toxicity. As a result of ttris exposu"re oiiiauve stress may occr", i"*iu"i t" reduced cellular functionwhich can lead to diseases ordeath offish.
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INTROI}UCTION

_ In humans, the antioxidant system works by limiting
the harmirl effects of excessive ieactive oxygen system
@OS) production during shessful situations, allo#rng for im_
proved cellular function of various organelles, whicih is im_
portant for reproductive success. They-are acc"ssible in both
enzymatic and uo,n-enzymatic forms (Mahvash et a1.,2014).
This antioxidant defense system works in three ways : preven_
tio.n wlth antioxidants, interieption with antioxidants, and re_
pair with antioxidants. In steroidogenic tissues, mitochondria
and metabolic activities are criticil sites for the formation of
physiological reactive oxygen species (ROS) (Agnes et a/.,
2015). The mechanisms that cause stress-inducei tissue in_
jury are still unknown. Although evidence sugg(sts that ex_
cessive production offree radicals is a key factiiin these pro_
cesses.

The aatioxidant system differs from one fissue to the

1?land lom one cell rype to the next. SOD, CAT, Gpx and
GST are tlre mos t signifrcant rn v ivo enrymatii antioxidant de_
fense. systems. Ceruloplasmin, transferrin, glutathione
(GSH), albumin, ferritin, myoglobin, and metalloihionein are
non-enzymatic aatioxidants. They may act as antioxidaats by
inactivating pro-oxidants and scavenging free radical activity
(Agarwaler a1.,2008 and Fujii et al.2}OS). Dietary andoxi-
dants, endogenous enzymatic and tron-enzymatic elements
that regulate the overproduction ofthese ROS are all exam_
ples of antioxidant defense systems (Lu et a1.,2003).

Ydgl{".U.t Vqe (MDA) is one of the most extensively uti_
lized lipidperoxidase (end products of msaturated fatg mark_
ers in evaluating oxidative stress measurement in experimen-

!l agimals (Stanton et a1.,1992 and Anisman er ;t.,2000).
Catalase (CAT) and Superoxide Dismutase (SOO) aciivities
ot vanous trssues are the most importanlin vivo enzymaLic an_

tioxidants ofattention inexperimental study because they are
important ROS neutralizing aatioxidaats and indexe-s of
peroxidation.

. 
Fishes, among the diferent creatures that male up the

aquatic ecosystem, are the ones that are most sensitive to
clpees in their surroundings. The concentration of pesti_

gides ln 
aquatic,spegies appears to be several times higher

than that found in the ecosystem. This is due to f,io_
accumulatio4 which occurs when hannful compounds are
taken in by the organism from the envjronment and deposited
in numerous organs and fissues. Because ofbiomagrrification,
toxic chgmicals become increasingly concentrate-rl at higher
trophic levels. Pesticides released into aquatic ecosys;ms
have a significant impactonfish, andthus orihumans. 

-

The presence oftoxicants in aquatic creatures exposed
topesticid:s is link:dto the generation ofreactive oxygen spe-
cies (ROS), which produces oxidative stress, aprobali"rn""t _

anism oftoxicif (Oropesa et al.,Z00g). Fish have superoxide
dismutase, catalase, peroxidase, and glutathione S_
transferase as.defense mechanisms againit free radicals
(Gwen et a|.,2008).

major enzyme responsible for converting O_2 to
I!O, is superoxide dismutase. Catalase then convertl nyA.o_
gen peroxide into oxygen and water. peroddase is aiso a
peroxidase enzyme that transforms a group ofperoxides, in_

lfu!^ins^h.vdrgqen 
peroxide (Hermes,i0O4 an i Maran ei al.,

2009). Glutathione-S-tansferase is engaged in the biotrans_
formation of harmful chemicals into lisi toxic compounds
that_fish may easily excrete. The current study examined the
oxidative stress paxameterc of C.carpio liver, brain, and gills
exposedto different sub-lethal concentrations (l/10* LCr" and
1/5* LC,o) of Lesenta insecticide.
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MATERIALAND METHODS

Test insecticide : For the toxicity investigation on physiolog_
ical ctranges ra Cyprinus carpio, the test chemicil,iesenta
(Imidacloprid 4OYo+Fiprorjl40Vo), was bought from a local
rnarket. This studyused 1/10*and l/56 ofthe sub-.lethat con-

:entrytions of lesenta (i.e., I mg/l arLd 2 mgll, respectively)
based on the toxicity study. ln distilJed water, the various con-
centrations were made.

The experiglntal design was as follows : Following accli_
mation, healttry and similar siznd, Cyprinus catpto (3.1g+
0.38 gm and 9.09+0.29 cm in length) were selected and di_
vided into three groups often fsh each.

GroupI - Controlfishes

Group II - For 28*days, fish were exposed to l/l0s ofthe LC,o
value of Lesenta ( 1 mg/l).

G-r_oup III - Fish exposed for 286 days to 1/56 ofthe LC,o value
oflesenta(2ml).

Fish were treated to theirrespective sub-lethal concen_
trations oflesenta and kept at these levels for the duration of
the experiment. The test medium was chaaged on a daily ba_
sis, allowing forthe elimination ofnitrogenous waste emitted
by the test flshes as well as unconsumed food. Fish were dis_
sected after the conkol and experimental groups were com_
pleted to measue antioxidant enzymes in the liver, gilis, and
braintissues.

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

RAO:ef,s*

cold saline, a ten percent (w/v) homogenate ofvarious tissues
was generatedusing ahomogenizerfittedwith aTeflonpestle.
In achilled centrifuge, the homogenate was first centrifuged
at 2000 rpm for 15 minutes. The pellet, which contains a-nu-
clear fraction and cell detritus, is thrown away. For the post mi_
tochorrdrial supernatan! spin the supematant at g000 rpm for
20 minutes. This clear supematant was then used for 

"*d" "o-zyme research.

Estimation of MDA (malondialdehyde) : The approach de-
scribed byNadigarwas used to estimate MDAin tiisue (19g6).

Principle : Malonaldehyde (I/DA), a byproduct of unsatu-
rated fatty acidperoxidation, can combine with thiobarbituric
acid (TBA) to generate thiobarbituric acid-reactive material,
a colorful complex (TBARS). MDA and thiobarbituric acid
create a 1:2 adduct that may be detected by spectrophoto-
metryat531nm.

Reagents:

o 40%oTCA: 4Agrams ofTCAwere dissolved indistilledwa_
ter and dilutedto 100 ml.

r TCA concentration of 5% : 50 g TCA was dissolved in dis-
tilled water and diluted to 1000 ml. This was kept in the re_
frigerator.

r 6.7 g TBA was dissolved in distilled water and formed up to
1000 rnl of0.67%Thiobarbiruric acid.

Procedure : In a test tube, I ml homogenate/serum was com_
binedwith 1 ml 40% TCA, followedby 2 ml TBA. For20min-
utes, the tube was immersed in lsiling waler. After cooling,
the supematant was cegtrifuged and the absorbance of tie
supematant agaiost distilled waterwas measured at 535 nm.

lhble. I The effect of lesenta on the malondialdehyde (NlI)a) rcvels from the liver of fish. c.carpio.
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: EFFECT OF LESENTA INSECTICIDE ON COMMON CARP

RESULTSAND DISCUSSION

a) In Liver : Figure & Table indicate changes in MDA levels
m the liver, brain, and gills of carp subjected to I mgll & 2
mqt! t4se1ta. MDA is a key biomarker of oxidative damage,
and MDA levels in the liver, brain, and gill tissues of Lesenta-
treated animals were modestly diferent from the conkol
group (p<0.005). Sipificant increases in MDA levels of liver,
brain, andgill tissues were identifiedinfish exposedto lesenta
when comparedto the control group, while MDAlevels oftis_
sues were found to be lowerinthe Lesenta keatedgroup when
comparedto thecontrol group (Table. I &Fig. l).

b) In Brain : MDA levels in the brains of lesenta treated fishes
are high, as seen in the figure & table. When compared to con-
trol fishes, MDA levels in group II fishes ( I mg/l treated) in_
creased from 67% -87o/o ontheTb and 28' day oftesenta expo-
sure. MDA levels in the brain of 2 mg/l lesenta treated fisles
arc 2.O1,2.O9,2.5 & 2.6 nmol/gr after 7" days, 14" days, 21"

9y9 a!9 286 days ofexposure, ispectively, aniro,"iy iiU,,
83%, 98% and 103% when compared to control fishes (Ta-
tile.2 &Fig.2). At p<0.001, the increasing amount. *"r" itu-
tistically signifi cant.

9)-! CiUs : After 7*, 74",21" arid29^ days ofexposure, the
MDAmean values in control group fish are 1.69+0.19, 1.61+
0.03, 1.68,tO.04 and 1.62+0.04. MDAIevels in group II fishes
increased from 2 .01 anol/gr (26%; to 2.6+ nmoigr (AZyo)tot_
low_ing the 7" and 28d exposures, and these chang-es are sLtis-
tically.significant atp 0.001. MDA levels for thi76,l4g,2f ,
and 28" days ofexposure in group III fishes (2 mg/l treated) are

z.tzt{.ig,2.51+0.04, 2.66+0.08 & 2.88+0.01 nmoVgr, re-
spectively, and these values are inmeasing 33%, S5%, SS% &
77to when comparedto control group fishes (Table.3 & Fig.3).

Lipid peroxidation, which is caused by the oxidative
destruction ofsaturated and unsaturated lipids, has long been
employed as a measure ofoxidative damage in fish subjected
to healy metal-induced environmental stress (Gioda el aL,
2007). MDA levels increased after exposure to arsenic in all
of the tissues tested in our investigation. These findings
strolgly suggest that arsenic caused the fish to experience
widespread oxidative stress. As a result, increased ROS pro-
duction could be attributed to arsenic poisoning, while addi-
tional consequences including enzymattc inhibition or
genotoxic damage couldalso occur.

Free radicai damage and oxidative stress in diverse
flsh exposed to hazardous metals and organic pollutants (e.g.,
cadmium, mercury, copper, arochlor, and contaminated iedi-
ments) have been examined in recent ecotoxicological re-
search (Talas and Gulhan,2009). MDA levels in the lire.,
gills, and muscle tissues increased as a result ofextensive tis-
sue lipidperoxidation @emtssenet aI.,2003).

Some studies have found increased MDA levels il
19r-r1!ic 

oganisms exposed to heavy metals (pandey er aL,
2008). MDA levels in the liver, gills, and muscle of fish ex-
posed to arsenic increased in our study as a sign ofoxidative
skess, br$ these increases were substantially leis pronounced
in the arsenic+propolis group's tissues. The-adminiskation of
propolis in this circumstance lowered oxidative stress. These

Table. 2 Tbe Efteit of lesenta on the marondialdehyde (MDA) Ievers from the brain of fish, c,carpio,
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Duration
(days)

Control
(Group I)

Percenl of
yariations

1/5" of LC* value
of Lesenta (2 mg/l)

(Group IfQ

Perceltof
variations

t/10" ofLC* value
of L€setrta (1 mg/I)

(Croup [t)
7

1.1

21

1.14+t).14

1. 14+0.06

1.26r,4.\',i

i.28+0.0t)

1.91*0.07

1.01+0.03

2.30r0.04

2.40i0.41R

67 54%

r'632%
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2.09i0.05
2.5a,0.02
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'Ihble. 3 I'he Etlect of lesenta on the malondieldeh"v',de (I|IDA) levels liom th€ gill oi fish, C.carpio.
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l4
21
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1.69 f0.18

1-61*(i-03

1.68=0.04

l.6l+0.04

3.01r0.(i2

2.36t(i.02
1.56+0.07

2.64*0.06

2632%
46j8%
52.3$%
62.,96',.1t

:.1210.06
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0

7 Da-t, 1"1 Day 71 Day
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ffi Group IIi (Treared u,irir Leserta 2 nig,,l)

f ig. 3 'l'he efl€ct of lesenfa on IIDA levrls (nmotlgr) from rhc gill of fish, C.carpia *SE (n=10).

findings give direct evidence for propolis' protective role in system. A propolis concentration of 10 mg l1 may contributethe antioxidative defense system against heiry metals, which to tle antiorldat;l;;;;r" system of carp, according to bio-provides therapeutic qualities on the antioxidative iefense chemicalstudieslRamanattranrla 1.,2020).
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