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Abstract— Cypermethrin (polytrine-20E),a highly active and 

α-class II pyrethroid insecticide effective against a wide 

range of insects encountered in agriculture and animal 

husbandary.The cytogenetic effects of cypermethrin were 

evaluated using robust genotoxicity assay of chromosomal 

abarration (CA),mitotic index(MI),micronucleus test 

(MNT)of peripheral blood erythrocyte, sister chromatid 

exchanges (SCE) and proliferation Rate index (PRI) in 

kidney cells of channa punctuatus bloch fish exposed to 

cypermethrin(1,2.5 and 10 Mg/litre) for 5 days. 10 days, 15 

day, 20 days and 25 days shows both concentration and 

period of dependent manner up to 20 days, than it reversed. 

Our study indicates fish exposed positivity genotoxic and 

cytotoxic due to the effect of the pesticide cypermethrin 

(ploytrene-20E) up to a certain concentration and 

period.MN, CA and SCE, and PRI and decreases index 

concentration dependent this decreases after 20 days and 

revised after the data available is statistically significant. 

Key words: pyrethroid, Genotoxic, Micronucleus, Sister 
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I. INTRODUCTION 

Beginning in the late 1970’s the synthetic pyrothroids 

pesticides analogs of naturally occurring pyrethrins  of  

botanical origin (Eliot, 1980) were successfully introduced 

into the agricultural market as a new generation insecticides. 

These insecticides are known to process high activity 

against a wide spectrum of insect pest, relatively low 

mammalian toxicity and lack of persistence in the 

environment ( Papodopoulou – makidou, 1983; Vijevenberg 

and Van Den Bereren, 1990) favourable properties, 

synthetic pyrethroids are extensively used in agriculture, 

forestry, and in household products. 

Their wide spread use has led to toxic effect in 

plants animals and human beings both acute and chronic 

manner. ( Bradberry et. al 2005 ) with the use of pyrethroids 

steadily rising.  It is necessary to evaluate their adverse 

effect on non target organism. 

Pyrethroids categorised into two types based on 

their different behaviour.  New physiological, and 

biochemical profile (vershoyle and Aldridge, 1980) type I 

pyrethroids ( e.g. permethrin allerthrin and tetrapyretherin), 

do not have α-Cyno group where as Type –II pyrethroids 

(e.g. cypermethrin, α- Cypermethrin, delta cypermethrin and 

fenvalerate) possess an α – Cyano group,  which has related 

to mammalian toxicity.  In addition, type-II pyrethroids are 

more potent insecticides because of the α-cynao group in 

their structure .( Vijver barg et al., 1982; Tabarean and Nara 

hashi, 1998). Cypermethrin has four different  insecticides ( 

Alpha Beta, Theta, and Zeta –cypermethrin) depending on 

the ratio of different isomers and each of  these products has 

different toxicological and biological properties ( IPCS 

1992, ATSDR 2003). The variation in toxicity among 

individual pyrethroid insecticides is primarily owing to 

differences in their stereo chemical structures ( Hassal, 

1982,  Narahashi 1985).  

The Genotoxic and/or Cytotoxic potential of some 

type – II pyrethroid insecticides such as transfluthrin, 

cyfluthrin,  ( Tisch et al 2005). Cypermethrin ( Amer and 

aboul. Ela, 1985; Bhunya and Pati, 1988 Amer et  al 1993; 

Chauhan et al 1997, 1999;  Hadnagy et al 1999; insitotoris et 

al 1999;  Giri et al 2003. Patel et al 2006;  suman et al, 

2006).  Deltamethrin ( Agarwal et al 1997; Surralles et al 

1995, Gandhi et al 1995. Villarni et al 1998) Fenvalerate ( 

Pati and Bhunya, 1989; Puig et al 1989, Surralless et al 

1990,  Caballo et al 1992; Ghosh et al 1992, Giri et al 2002) 

and λ-cyhalothrin ( Campana et al., 1999, Calik et al., 

2003,2005a,  2005b,  Naravaneni and Jamil., 2005) has been 

shown in previous studies. 

There are many studies on the carcinogenicity of 

pyrethroids [ Cabral and Galendo, 1990;  Hagiwara et al., 

1990, Kakko et. al.,2004).  The carcinogenic effect of 

permethrin ( Ishmael and Litchfield 1988) and deltamthrin ( 

Cabral et al., 1990)  have not been observed in the rate and 

mouse.  However,  Shukla et al (2001) reported that 

cypermethrin was found to have carcinogenic activity in 

both sexes of  Swiss albino mice.  The carcinogenic 

potential of pyrethroids has also been discussed in the 

review by Litchfield (1985). 

Pyrethroids have been found to induce alternate 

ways in the haematological profiles of Channa Panctatus 

and Procialodus Lineatus ( Saxena and seth 2002, Parma et 

al 2007)., and reproduction physiology of Cyprinus carpio 

(Aydin et al 2005) and Atlantic salmon  ( Koprucu and 

Aydin, 2004). In vivo cytogenetic and oxidative stress 

inducing effect of cypermethrin in fresh water fish Channa  

punctatus block ( Ansari et al 2011)  reported cypermethrin 

results  frequency of  MN in peripheral erythrocite and  CA 

and MI in fish.  This pesticides drastically effect on both the 

inter relates (Goel et al 2003).  Cypermethrin has wide 

spectrum of pesticides compact, particularly in Lepidoptera 

and Caleopatra .  it is metabolized and eliminated 

significantly more slowly by fish than by mammals or birds, 

which may explain this compound higher toxicity in fish 

compared to other organisms (Bradbery and Coats, 1989).  It 

is a hydrophobic pesticide chemothera peutically used to 

control copepodic parasite infestations ( Hart et al, 1997) in 

Salmon farms;  which may harm to adjacent non target 

Copepods also .Ethyl methane sulfonate (EMS) is an 

alkylating agent used in the genetic research for its ability to 

induce artificial mutation (Guha and Kuda 2002) Growing 

awareness about the aromatic pollutants generated much 
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interest in fish to be used as bio indicator for the monitoring 

of environments mutagens; carcinogens and teratogens ( 

cavas and Ergene- Gozukara 2005,sarangi2012).  

Independent exposure of cypermethrin has been reported to 

induce CA, MN formation and Sister Chromated Exchange 

(SCE) in mice ( Rudek and Rozek) sheep ( Dianovsky and 

Sivikova, 1995) and human being ( Albertini et al 2000., 

Bonassi et al 2000,2004,2005,2007,  Tucker et al, 1993, 

Sonoda et al 1999, Helleday 2003)  

MN can be formed from accentric chromosomal 

fragement which arise as a result of chromosome breaks 

after clastogenic effect or whole chromosome that do not 

migrate during anaphase as a result of aneugenic effects ( 

Heddle et. al.1991).  Therefore both clastogenic and 

aneugenic effects can be determined with MN  test ( Kirsch 

– Voders et al., 1997; Norppa and faeck 2003) further more 

an increased MN frequency in peripheral blood lymphocytes 

implies cancer risk in human in vivo ( Bonassi et al 2005, 

2007; Koccarnan and Topakatas 2009). 

This paper records the frequency of chromosome 

aberrations, Sister Chromatid Exchanges, mitotically 

dividing cells and proliferative  kinetics in kidney cells as 

well as micro nuclear in the peripheral erythrocytes 

following continuous exposure of the fish Channa Punctatus 

at sub lethal concentration of cypermethrin widely used 

pesticide in agriculture and  store house (Umker 1975);  We 

chose this model  has been considered to be an efficient invo 

cytogenetic test to evaluate the genotoxicity and/or 

cytotoxicity of chemical mutugens and/or carcinogens ( 

Stich and Action 1976, Kligerman 1982,  Mohanty & Prasad 

1982; Hooftman and deRaat 1982, Manna et al. 1982; Das 

and Nanda 1986, Manna and Biswas 1986;  Patra 1993,  

Porichha et al 1988,  Sarangi et al 2001,  Bonassi et al 2007,  

Chauhn and et al 1999, Giri et al 2002). 

II. MATERIALS AND METHODS 

Test animal: Specimens of Channa punctatus measuring 

about 10-12 cm collected from the local ponds and 

maintained in laboratory aquaria were used for seven days 

before treatment.  

A. Test Chemical:  

Cypermethrin is an active synthetic contact 

pyrethroidffective against a wide range of pests in 

agriculture public health and animal husbandry. Insecticide, 

Its main use in agriculture is against foliage pests, 

parasitizing a wide range of agricultural plants and certain 

soil pests like cutworms. Chemically it is α-cyano-3-

phenoxybenzyl ester of the dichloro analogue of 

chrysathemic acid, 2, 2-dimethyl-3(2, 2-dichloovinyl) 

cyclopropane carboxylic acid with a structural formula as:   

 
Fig. 1: Cypermethrin (politrin 20E) 

Cypermethrin is the racemic mixture of all eight 

isomers with the ratio of cis to trans isomers varying from 

1:1  to 2:3.Most technical grades of Cypermethrin (polytren-

20E) contain more than 90% of active material, which varies 

in physical form from a brownish yellow viscous liquid to a 

semi-solid one.It has a vapor pressure and solubility in 

water,but is highly soluble in a wide range of organic 

solvents. 

Doses and route of exposure: From among the 

specimens acclimatized for at least a fortnight in the 

laboratory aquaria, only strong,healthy and active fishes 

were released into different aquaria containing 5,2.5 and 1 

microgram Cypermethrin of which correspond to MC, MC/2 

and MC/5 doses respectively. MC represent the maximum 

tolerable concentration of the test compound at which no 

death of animal beyond 5% was observed during the period 

of treatment and was determined from preliminary 

experiments on groups of 20 specimens in aquaria 

containing 100 litre of water. The test lasted for 25 days 

with change of water, chemical and food every alternate 

day. The lowest concentration leading to 50 % death after 

the treatment was considered as LC50 and half of this 

corresponds  MC. MC/2 and MC/5 represent 1/2 and 1/5 of 

MC. The treated specimens received a intramuscular 

injection of 0.02% colchicine solution at the rate of 1ml per 

100 mg body weight 2 h prior to their sacrifice on 

completion of 5,10,15,20 and 25 days of exposure to the test 

chemical. Control received injection of an equal amount to 

distilled water Specimens used for analyses of SCEs and 

proliferation kinetics received, in addition to colchicines 

intra muscular injection of an aqueous solution of Bromo-

deoxy Uridine (BrdU) at the rate of 50 mg per 100 g body 

weight at least 24h prior to their sacrifice.  

Micronucleus Test: The smear of peripheral blood 

drawn from the caudal vein with a heparinized syringe, was 

prepared and well-dried slides were stained in 10% Giemsa 

solution (Stock solution diluted with Sorensen’s buffer at 

pH 6.8) for 30 min following the method of Schmid (1976). 

Four thousand cells per animals (1000 cells per slide) were 

scored for micro-nuclei and nuclear anomalies.  

Chromosome Aberration(CA) test: Mitotic 

metaphase chromosome spread from kidney cells were 

obtained following colchicines-citrate-flame drying Giemsa 

technique of (Patro and Prasad (1981). Chromosome 

aberrations of various kinds were scored from 100 

metaphase cells. 

Sister-chromatid exchange (SCEs) and proliferative 

kinetics: Air-dried preparations of mitotic spreads from 

kidney of BrdU treated specimens were stained for 

induction of differential staining of sister-chromatids 

(Mohanty and Prasad 1982) and metaphase cells were 

classified as M1, M2 and M3 according to staining pattern. 

At each point of time 600 cells were examined, Proliferation 

Rate Index (PRI) was determined from the count of M1, M2 

and M3 cells by using the formula of Lamberti et al. (1983) 

where PRI=(M1+2M2+3M3)/100. SCEs were scored from 

M2 cells only.  

Mitotic indices: Mitotically dividing cells were 

scored from slides prepared and stained for metaphase 

spreads from kidney of both treated and control specimens. 

Cells at inter phase were omitted from the analysis to avoid 

any possible error in the result. 

Statistical analyses: For comparison of mean, 

Student’s t-test was applied. Two-way analysis of multiple 

variance (ANOVA) was done for dose and time response 

study. 
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III. RESULTS 

A. Chromosome Aberration Test 

Compared to fenvalerate and all organophosphorus 

insecticides save for malathion and methyl parathion tested 

here in, cypermethrin induced aberrations in kidney cells of 

Channa punctatus in low frequency at each period of 

exposure at any of the three concentrations. As can be 

judged from the data of chromosome aberrations 

summarized in table 01, the frequency increased from 0.084 

± 0.031 in control to 0.301 ± 0.049, 0.434± 0.063 and 

0.541± 0.084 in specimens exposed for 5 days to MC/5, 

MC/2 and maximum tolerable concentraion(MC)  

respectively which in terms of percent increase were much 

lower than those caused by other pesticides. Furthermore, 

the frequency increased progressively with the increase in 

period of exposure and/or  concentration of the insecticide to 

a maximum of 0.692 ± 0.71, 0.773± 0.066 and 0.829± 0.075 

in the specimens exposed for 20 days at MC/5,MC/2 and 

MC respectively which again weremuch lower than those 

caused by other pesticides except malathion.However ,like 

all other pesticides,save for dimethoate and chlorpyriphos a 

reversal in the increasing treand of chromosome aberrations 

was noted in specimens exposed fo more than 20 days and 

the increase in the frequency in all the treated groups of 

specimens was statistically significant as compared to the 

controls.  Two way analyses of multiple variance(ANOVA 

test) too indicated that the increase in the chromosomal 

aberrations was dependent significantly on both 

concentration and the period of exposure to the pesticide. In 

fact, the calculated  F values for 

concentrations(F=76.022,d.f=14.2 , p <  0.001) and period 

of exposure concentrations   (F=93.83,d.f=14.4 , p <  0.001 ) 

were significantly higher than respective tabulated values.                                                         

Periods of 

Exposure (in 

days) 

Concentrations 

MC/5 MC/2 MC 

0 
0.084 ± 

0.031 
0.084±0.031 0.084±0.031 

5 0.301±0.049 0.431±0.063 0.541±0.084 

10 0.431±0.056 0.552±0.055 0.659±0.091 

15 0.584±0.077 0.691±0.0069 0.730±0.088 

20 0.692±0.071 0.773±0.066 0.829±0.075 

25 0.602±0.059 0.704±0.052 0.789±0.082 

Table 1: Frequency of chromosome aberrations (per 100 

chromosomes) in kidney cells of Channa punctatus 

following their in vivo exposure to three different 

concentrations of  cypemethrin for 5-25 days and in control. 

B. Micronucleus Test: 

The frequency of micronuclei and nuclear anomalies of 

various kinds in the peripheral erythrocytes in Channa 

punctatus exposed to different concentrations of 

cypermethrin for varying periods of time and in control is 

summarized in table 02. Evidently, all the treated group of 

specimens had higher frequency of erythrocytes with MN 

and nuclear anomalies as compared to controls. In fact, the 

frequency increased from 0.063±0.011 in the controls to 

0.191 ± 0.017, 0.283±0.024 and 0.330±0.026 in specimens 

exposed for 5 days to concentrations of MC/5, MC/2 and 

MC respectively. Furthermore, the frequency increased 

progressively to a maximum of 0.554±0.049, 0.581±0.051 

and 0.658±0.59 respectively in specimen exposed for 20 

days. The specimens exposed for 25 days, in the other hand 

had slightly a lower frequency than those exposed for 20 

days to any of the three concentrations, as was the case with 

most pesticides described earlier. Statistical analyses of the 

data, however, revealed that the increase in the frequency in 

all specimens was statistically significant as compared to the 

controls and that the level of significance increased with 

increase in the concentration or period of exposure. Two-

way analyses multiple variance also revealed that the 

compound induced MN and nuclear anomalies in 

concentration as well as period of exposure dependent 

manner as was the case with all pesticides  studies herein. In 

fact, the calculated values of ‘F’ for concentration 

(F=30.437;d.f.14.2,p<0.001) and period of exposure 

(F=109.646.df 14,4,p<0.001) were significantly higher than 

their respective tabulated values.  

Periods of 

Exposure (in 

days) 

Concentrations 

MC/5 MC/2 MC 

0 
0.063 ± 

0.011 

0.063 ± 

0.011 

0.063 ± 

0.011 

5 0.191±0.017 0.283±0.024 0.330±0.026 

10 0.311±0.028 0.373±0.038 0.456±0.039 

15 0.462±0.038 0.469±0.041 0.517±0.046 

20 0.554±0.049 0.581±0.051 0.658±0.059 

25 0.492±0.045 0.531±0.048 0.579±0.052 

Table 2: Frequency of peripheral erythrocyte with 

micronuclei and nuclear anomalies of various kidney in 

Channa punctatus following their in vivo exposure to three 

different concentrations of cypermethrin for 5-25 days and 

in control. 

C. Sister-chromatide Exchanges: 

Table 3 summerizes the incidence of sister-chromatid 

exchanges in the kidney cells of Channa punctatus following 

their in vivo exposure to different concentrations of 

cypermethrine for period varying from 5-25 days and in 

control. A cursory survey of the data would make it evident 

that all the treaed groups of specimens, irrespective of the 

concentrations or period of exposure, had elevated rate of 

sister-chromatid  exchanges in their kidney cells as 

compared to the control. While the frequency of SCEs was 

0.197±0.011 in controls, it ranged from 0.429±0.042 to 

0.817±0.097, and 0.597±0.057 to 0.923+0.097 and 0.729 

+0.07  to 1.08+0.113 in specimens exposed  to MC/5, MC/2 

and MC respectively. It would also be evident that the 

frequency of SCEs increased with the increase in the 

concentration and/or period of exposure in all specimens 

except those exposed for 25 days. The latter specimans had 

a low frequency  of SCE as compared to those exposed for 

20 days- thereby indicating a reversal in the trend of 

pogressiv increase in frequency of SCEs wit exposure of 

specimens beyond 20 days, as was the case with more 

pesticides studied herein. This not withstanding,analyses of 

data applying student ‘s ‘t’ revealed that the increase in the 

rate of sister-chromatid exchanges in treated groups of 

specimens, as compared to control, was statistically 

significant and that the level of significance increased with 

the increase in the concentration and/or the period of 

exposure. Application of. two-way analyses of the multiple 

variance  (ANOVA test)  on the other hand, testified that the 
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elevation in the rate of sisterchromatid exchanges was 

dependent,  significantly both on the concentration as well 

as the period of exposure.  The calculated values of ‘F’ for 

concentration (F=80.566;d.f.14,2,p<0.001) and period of 

exposure (F-53.046; d.f. 14,4.p<0.001) were significantly  

higher than their respective tabulated  values.  

Periods of 

Exposure (in 

days) 

Concentrations 

MC/5 MC/2 MC 

0 
0.197 ± 

0.011 

0.197 ± 

0.011 

0.197 ± 

0.011 

5 0.429±0.042 0.567±0.057 0.729±0.070 

10 0.569±0.066 0.794±0.071 0.811±0.089 

15 0.693±0.073 0.810±0.089 0.943±0.091 

20 0.817±0.097 0.923±0.097 1.080±0.113 

25 0.737±0.077 0.852±0.089 0.969±0.108 

Table 3: Incidence of sister-chromatid exchanges (per 100 

chromosomes) in kidney cells of Channel punctatus 

following their in vivo exposure to three different 

concentrations of cypermethrin for 5-25 days and in control. 

D. Mitotic index: 

Table 04 portrays the frequency of mitotically dividing cells 

in the kidney of Channa punctatus following their in vivo 

exposure to three sublethal concentrations (MC/5, MC/2 and 

MC) of cypermethrin of the period varying from 5-25 days 

and in controls. A cursory survey of the data would make it  

evident that all the treated grups of specimens had highiy 

depressed   mitotic index as compared to the control,thereby 

indicating that cypermethrinis also mitostatic to larger cells. 

In fact, the frequency declined from 12.431 ± 0.123 in 

control to 1.865±0.0181, 1.736±0.221 and 1.622±0.212 in 

specimens exposed fro 5 days to MC/5, MC/2 and MC 

respectively and then progressively with the increase in the 

period of exposure and the concentration of the pesticide. 

The maximum depression was found in specimens exposed 

for 20 days. The specimens exposed for 25 days, on the 

other hand, had slightly higher MI than those exposed for 20 

days-thereby indicating a reversal in the deceasing trend, as 

was the case in most of our study of pesticides.While 

Application of. two-way analyses of the multiple variance  

(ANOVA test)  on the other hand, testified that 

cypermethrin affected the mitotic index in concentration as 

well as and perid of exposure dependent manner. In fact, 

The calculated values of ‘F’ for concentration 

(F=830.146;d.f.14,2,p<0.001) and period of exposure (F-

979.243 d.f. 14,4.p<0.001) were significantly  higher than 

their respective tabulated  values.   

Periods of 

Exposure 

(in days) 

Concentrations 

MC/5 MC/2 MC 

0 
2.431 ± 

0.123 

2.431 ± 

0.123 
2.431 ± 0.123 

5 1.865±0.181 1.736±0.221 1.622±0.212 

10 1.712±0.192 1.603±0.193 1.486±0.203 

15 1.584±0.202 1.455±0.151 1.312±0.0.201 

20 1.432±0.173 1.302±0.201 1.188±0.110 

25 1.512±0.191 1.378±0.171 1.254±0.182 

Table 4: Frequency of mitotically dividing cells in kidney 

cells of Channa punctatus following their in vivo exposure 

to three different concentrations of cypermethrin for 5-25 

days and in control. 
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IV. DISCUSSION 

Environmental persistence and food chain movement of 

pyrethroid insecticides have been reported in some studies 

(Bolognesi;, 2003;  Das and Mukherjee, 2003) ;   This has 

lead to the relevance of detecting the mutagenic/ genotoxic 

risk associated with such pollutants. 

Various cytogenetic techniques have already been 

developed for assessing the fish exposure to pollutants such 

as pesticides either under field or laboratary conditions.  A 

number of laboratory studies were developed and validated 

for cytogenetic technique in aquatic organisms exposed to 

genotoxicants (Hayashi et al 1998). Cytogenetic analysis 

can detect gross genetic alterations after exposure to 

genotoxicants.  Inspite of certain technical difficulties the 

assessment of CA, SCE, and MN has also been applied to 

aquatic organisms. 

Genotoxicity of cypermethrin (polytrin 20E) has 

been evaluated earlier in a number of test systems.  A survey 

of literature shows that the compound neither induced 

mutations in E. Coli (Brooks, 1976) nor did it increase the 

number of revertant colonies in various strains of S. 

Typhimurium (TA 1535, TA 1537, TA 1538, TA 98 and TA 

100) both in the presence or absence of a mouse liver sub 

cellular activation system obtained from 6 strains of PCB-

treated mice (Suzuki, 1977). It also failed to damage DNA 

as well as to induce gene mutations in the yeast 

.Saccharomyces cerevisiae in vitro and in mouse host 

medicated assays (Brooks, 1976).  The results obtained in 

B.subtilis assay was also inconclusive (Klopman et al., 

1985).  

For the first time, (Kocamen and Tapakatas 2009)  

reported in vitro evidence for genotoxicity and cytotoxicity 

of a commercial formulation of Cypermatrin (Pyrethroid-II) 

in human peripheral lymphocyte. 

In sharp contrast to the non-mutagenic activity of 

cypermethrin in a variety of in vitro test systems as 

mentioned above, the result obtained in this study clearly 

indicated that cypermethrin was not only genotoxic but also 

clastogenic as well as mitostatic to Channa punctatus in 

vivo.  In deed, we observed a significantly high frequency of 

sister-chromatid exchanges as well as chromosome 

aberrations in the kidney cells and mironuclei and various 

kinds of nuclear anomalies in the peripheral erythrocytes in 

all the treated groups of specimens as compared the 

controls, we also observed a significantly depressed rate of 

mitotically dividing cells in the kidney of the treated groups 

of specimens. 

Genotoxic as well as cytotoxic effect of 

cypermethrin in fish in vivo as observed in this study, is not 

surprising since the compound has been reported to be 

genotoxic in almost all the in vivo test assays with plant and 

animal systems analysed so far. Amer et al (1984) observed 

a significantly high frequency of abnormal mitosis in the 

root meristem tissue of Vicia faba in vivo following 

treatment of bothe root and seeds with cypermethrin.  In 

Capsicum annum,  Atale et al (1993)  observed  a significant 

reduction mitotic index and induction of chromosome 

aberrations of various kinds including anaphase bridges in 

the spermatogonial cells of grasshopper,  Poecilocerus 

pictus following intramuscular injection with acute doses of 

cypermethin.  The compound was also found to be positive 

in Drosophila sex chromosome loss test (Macros et al., 

1985).  In Chinese hamster cells too, it induced mutations as 

well as spindle abnormalities leading to formation of 

polyploidy cells (Waters et al., 1982). 

A further support in favour of genotoxic 

potentiality of cypermethrin comes from the result obtained 

in aquatic animals. Pillai et al. (1989) reported cypermethrin 

highly toxic to the juveniles of a fresh water prawn 

Macrobroachium rosenbergi and the fry of a carp, Labeo 

rohita.  Ghosh (1990) reported depletion of blood 

cholesterol and free amino acids as well as mitochondrial 

enzymes in different tissues of Cyprimum carpio and 

Oreochromis mossambica following their in vivo exposure 

to cypermethrin.  Bhatnagar et al (1995), on other hand, 

reported a significant decrease in the activities of acid and 

alkaline phosphatase in the river and muscles of Clarious 

batrachus.Few studies have reported on genotoxicity of 

neotropical fish (Parma et al 2007) 

Genotoxic Potential of another pyrethroid lambda-

cylothrin on fish was investigated by Campana et al (1999), 

who reported an increase in micronucleus frequency in 

erythrocytes of Cheirodon interruptus exposed to different 

doses of insecticide.  Cavas and Ergene-Gozukara (2003) 

have also report that lambda cylothrin has the repress the 

nuclear activity in fin cells.  This aberration coincides with 

our results in Channa Punctatus induced by cypermethrin . 

Toxicity of cypermethin to even higher animals has 

recently been demonstrated by Samita Rani and Dua 

(1999).These authors also noted a variety of 

histopathological changes viz cellular oedema, alterations in 

the nimber of hepatic cells in this animal.  Dwivedi and 

Mathur (1999) demonstrated ovicidal effect viz.  failure of 

hataching of eggs, etc. in spodoplera litura following their 

exposure to 500 ppm of cypermethin. 

However, the CAS,  SCEs and MN formatron due 

to cypermeth indicate that this insecticide induces DNA 

damage – Formation of DNA damage by such compounds 

may be due to the generation of Reactive Oxygen Species 

(ROS) in fish (Livingstone 1993, 2001) and in difference 

mammalion model like mice (Giray et al, 2001) Nordberga 

and Armer 2001, Shi et al 2005),.  It is well known that ROS 

may cause DNA strand breaks (Zegura et al 2004,Ansri et al 

2009, 2011)  studies deltamethrine and cyperrnethrin 

induced to fish Channa Punctatus block.  It is also or 

reported that cypermethrin Induced (Kale et al, 1999) 

oxidative stress and generation of oxysen species in 

experimental system.  The views of Ansari et al 2009,  2011 

and Kocaman and Topatas 2009) in deltamethrine,  

cypermethrine α-cyperthine in same as all belongs to some 

chemical class α-cyano pyrethroid-II  having some α-Cyane 

pyrethroid-II .  

However, Saxena et al (2005), reported that 

cypermethrin interacts with DNA directly as manifested in 

U. V spectroscopic for genotoxicity of the test compound.  

Cypermethrin may interacts with DNA via its acid moiety.  

Furthermore, the some research group report that the 

attaching of cypermethrin to DNA could possibly occure as 

result of the strong polarization associated with chlorine 

atoms in cypermethrin.  This may cause the destabilization 

of DNA structure and unwinding of DNA helix, inducing 

chromosome damage. 

Surralles et al (1995) reported that cytotoxcity of 

some pyrthroid insecticides in vitro may be related to the 
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presence of methyl groups in the cyclopropane ring. On the 

other hand it was reported that the substances caused 

cytotoxicity by inducing CAS and double DNA breaks 

(Armstrong et al 1992, Galloway et al 1995, Holland et al 

2000).  In this study therefore cypermethrin had cytotoxic 

effect inducing the structure CA. 

Thus, our results as well as survey of earlier studies 

clearly revealed that cypermethrin is genotoxic as well as 

cytotoxic to plants and animals per se(Ergene et al., 2007;  

Jha,  2008).  An increase in the frequency of MN in 

cypermethrine-treated fish is an indication of chromosome 

damage.  Genetic damage at the chromosome level in either 

chromosome number or chromosome structure measured as 

CA or MN assays are useful biomarkers of environmental 

genotoxicity testing. 

Cypermethrin exposure caused an increase in GSH 

content of erythrocytes.  Transient increase in GSH is 

observed as a result of an exposure oxidative stress inducing 

agents including insecticides (Pandey et al., 2001;  Sayeed et 

al., 2003).  This may be a primary protective response of 

cells against oxidative stress (Parvez and Raisuddin, 2006).  

A similar response of increased GSH under short-term 

exposure to chlorinated insecticide endosulfan has been 

observed in C. punctatus by (Pandey et. al. 2001).  

Moreover, cypermethrin also caused decrease in activities of 

SOD suggesting a general impairment of antioxidant 

capacity of erythrocytes.  Overall data of this study show a 

positive correlation between genotoxicity and exidative 

stress in fish exposed to cypermethrin.  There are number of 

studies in fish showing such a relationship . 

A large-scale use of pyrethroids has been reported 

in pest control activity in agriculture sector as well as in 

eradication of insect borne diseases (malaria, dengue, etc.) 

in several countries including India (Ansari and Razdan, 

2001).  The ecotoxicological impact of use of pyrethroids in 

field conditions is not properly studied. The present study 

offers some insight into the eco- cytogenotoxicological 

consequences of an important member of pyrethroids at 

consumer level of food chain. 

ACKNOWLEDGEMENT 

The Authors are thankfully acknowledged to the Head of the 

Department of Zoology, Behampur University and Dr.Bipin 

Bihari Mishra, Principal Cum Secretary, Indira Memorial 

College, Chandiput, Gajapati for their support during course 

of research. 

REFERENCES 

[1] Agarwal, D.K. Chauhan, L.K.S. Gupta, S.K. and 

Sundarman, V, (1994) Cytogenetic effect of 

deltamethrine on rat bone marrow.Mutat. Res., 311, 

133-138 .  

[2] Amer SM. Aboul-Ela EI 1985.  Cytogenetic effect of 

pesticides.  IIl  Induction of micronuclei in mouse bone 

marrow by snecticides cypermethrin and rotenone.  

Mutat Res. 155, 135-142. 

[3] Amer SM, Ibrahim AA, Ei-Sherbeny K. 1993.  

Induction chromosomal aberrations and sister 

chromatid exchange in vivo and in vitro by the 

insecticide cypermethrin. J Appl Toxicol 13: 341-345. 

[4] Ansari, M. A., Razdan, R. K.,  2001.  Concurrent 

control of mosquitoes and domestic pests by use of 

deltamethrin-treated curtains in the New Delhi 

Muncipal-Committee.  India J. Am Mosq.   

Control, Assoc, 17.131-136. 

[5] Ansari,  R. A., Kaur, M., Ahmad, F., Rahman, S., 

Rashid, H., Islam, F., Raisuddin, S., 2009 Genotoxic 

and oxidative stress-inducing effects of deltamethrin in 

the erythrocytes of a freshwater biomarker fish species.  

Chann punctata Block.  Environ. Toxicaol, 24, 429-

436. 

[6] Ansari,  R. A., Rahman, S., Kaur, M;  Anjum, S; 

Raisuddin. S. (2011) in vivo cytogenetic and oxidative 

stress-inducing effects of cypermethrin in freshwater 

fish,  Channa punctata Bloch Ecotoxicology and 

Environmental safety. 74(2011) 150-156. 

[7] Armstrong MJ, Bean CL, Galloway SM.  1992.  A 

quantitative assessment of cytotoxicity associated with 

chromosomal aberration detection in Chinese haster 

ovary cells.  Mutat Res 265:45-60. 

[8] Atale, A.S. Narkhede, M.N. and Atale, S.B. 

1983.Mitodepressive and Chromtoxic       effects of 

some agrochemicals of Chilli J. Maharastra Agri, Univ. 

18(1): 30-31 

[9] ATSDR(2003) Agency for trace sebstance and deisea 

registry chemical and physical information, in 

Toxicological profile for pyrethmm and pyrethroids 

US department of Health and Human Services, Public 

health serivce PP 131-152 

[10] Aydin, R., Koprucu, K., Dorucu, M., Koprucu, S. S., 

Pala, M., 2005.  Acute toxicity of synthetic pyrethroid 

cypermethrin on the common carp (Cyprinus carpio 

L.,) embryos and larvae.  Aquacult.  Int. 13, 451-458. 

[11] Bhatnagar, M. C., M. Tyagi and Tamata (1995) 

pyrethroid induced Toxicology to phasphotases in class 

as balrachus (Linn) J.  Environ. Biol, 16(i) : 11-14. 

[12] Bhunya SP, Pati PC. 1988. Genotoxic effects of a 

systhetic pyrethroid insecticide, cypermentrin, in mice 

in vivo.  Toxicol Lett 41:223-230 

[13] Bolognesi, C., 2003.  Genotoxicity of presticides; a 

review of human biomonitoring studies Mutat, Res. 

543, 251-272. 

[14] Bonassi .S.,HagmarL. Stromberg U, Montagud 

AH,Tinnerberg H,Fomi A,Heikkila P.Wanders 

S.Willhardt p,Hansteen I-L, knudsen LE ,Norppa 

H.(2000) : Chromosomal aberration in lymphocytes 

predict human cancer independently of exposure to 

carcinogens. : Cancer Res.60:1619-1625. 

[15] Bonassi S.Znaor A.Norppa H,Hagmar L ( 2004 ) 

Chromosomal aberrations and risk of cancer in humans 

:An epidemiologic perspective.Cytogenet Genome  

Res .104:376-382. 

[16] Bonassi S, Ugolini D, Krisch- Volders M, Stronbag U. 

Verneuten R. Tucker JD (2005). Human population 

with cytogenetic biomarkers. Review of the literature 

and future prospectives, Environ. Mol. Mutagen 

45:258-270.. 

[17] Bradberry, S. M., Cage, S. A., Proudfoot, A. T., Vale J. 

A. 2005.  Poisoning due to pyrethroids.  Toxicol, Rev. 

24, 93-106. 



In VIVO Cytotoxicity & Genotoxicity Impact of Cypermethrin in Fresh Water Fish Channa Punctatus Bloch 

 (IJSRD/Vol. 5/Issue 04/2017/373) 

 

 All rights reserved by www.ijsrd.com 1515 

[18] Bradbury. S. P., Coats, J. R., 1989.  Toxicolkinetincs 

and toxicodynamics of pyrethroid insecticides in fish.  

Environ. Toxicol.  Chem. 8, 373-380. 

[19] Brooks, T. M. (1976) Toxicity studies with WL43467 

mutogenecity studies with WL 43467 in the host 

mediated assay and micro-organism submitted by shell 

internatronal chemical company JMPR 1979. Pp. 167. 

[20] Caballo C, Herrera A, Barrueco C, Santa-maria a, Sanz 

F, De La Pena E. 1992. Analysis of cytogenetic 

damage induced in CHO cells by the pyrethroid 

insecticide fenalerate.  Teratog Carcinog Mutagen 

12:243-249. 

[21] Cabral JRP, Galendo D. 1990. Carinogencity study of 

the pesticide fenvalerate in mice, Cancer Let 49:13-18. 

[22] Cabral JRP, Galendo D, Layal M, Lyandrat N. 1990. 

Carcinogencity studies with deltamethrin in mice and 

rats. Concer Lett 49:147-152. 

[23] Campana MA, Panzeri AM, Moreno VJ,  Dulout FN.  

1999.  Genotoxic evaluation of the pyrethroid λ-

cyhalothrin using the micronucleus test in erythrocytes 

of the fish Cheiroden interruptus interruptus.  Mutat 

Res. 483:155-161. 

[24] Cavas. T., Ergene-Gozukara, S., 2005 Mironucleus test 

in fish cells: A bioassay for in situ monitoring of 

genotoxic pollution in the marine environment.  

Environ. Mol. Mutagen. 46, 67-70 

[25] Celik Am Mazmanci B, Camlica Y, Askin A, 

Comlelkoglu  U. 2003.  Cytogenetic effects of λ-

cyhalothrin in wistar rat bone marrow.  Mutat Res 

539:91-97. 

[26] Celik A. Mazmanci B, Camlica Y, Comelekoglu U, 

Askin A. 2005a. Evaluation of cytogenetic effects of λ-

cyhalothrin in wistar rat bone marrow by gavage 

administration.  Ecotoxicol Environ Saf 61:128-133. 

[27] Celik A, Mazmanci B, Camlica Y, Askin A, 

Comelekoglu U. 2005b.  Induction of micronuclei by 

λ-cyhalothrin in wistar rat bone marrow and gut 

epithelaial cells, Mutagen 20:125-129. 

[28] Chauhan L.K.S.  Agarwal DK, Sundararaman V. 1997.  

In vivo induction of sister chromatid exchange in 

mouse bone marrow following oral exposure to 

commercial formulation of ά-cyano pyrethroids. 

Toxical Ltt 93: 153-157. 

[29] Das, B. K., Mukherjee,  S. C., 2003.  Toxicity of 

cypermethrin in Labeo rohita fingerlings: biochemical, 

enzymatic and haematological consequences.  Comp. 

Biochem. Physiol. C. 134, 109-121. 

[30] Dianovsky J, Sivikova K. 1995.  In vivo and in vitro 

cytogenetic effect of supermethrin.  Biomed Environ 

Sci 8:359-366. 

[31] Dwivedi, S. C and Mathurm Baju (1999) Effect of 

synthetic pyrethroid and organophosphates an hatehing 

of lawal. Spodoptera retura. J. Ecoltoxical. 

Environment 9(i):19-22. 

[32] Elliot T. 1980. Established pyrethroid insecticides. 

Pestic Sci 11:119-128. 

[33] Ergene S, Cavas T, Celik A, Köleli N, Aymak 

C.(2007) Evaluation of river water genotoxicity using 

the piscine micronucleus test. Environ Mol 

Mutagen. 2007;48:421–429.  

[34] Galloway SM, Miller JE, Armstrong MJ< Bean CL, 

Skopek Tr, Nichols WW. 1998,  DNA synthesis 

inhibition as an indirect mechanism of chromosome 

aberrations: Comparison of DNA-reactive and non -

DNA –reactive castogen.  Mutat Res 400:169-186. 

[35] Gandhi G, Chowdhary JB,  Sareen PK, Dhillon VPS. 

1995.  Genotoxic  effects of deltamethrin in the mouse 

bone marrow micronucleus assay.  Mutat Res 346:203-

206. 

[36] Ghosh AK,  Sharma A, Taluder G. 1992.  Cytotoxic 

effect of sumicidin, a type II synthetic pyrethroid, on 

mice in vivo at 6,12 and 24 h after exposure.  Cytobios 

71:85-91. 

[37] Ghosh, T. K. (1990) Toxicological evalution of 

synthetic pyrethroids on the freshwater fishes.  

Environmental series Vol. III.  Environ.  Pollutied 

Health Hazaurds pp15-25. 

[38] Giray B, Gurbay A, Hincal F. 2001. Cypermethin-

induced oxidative stress in rat brain and liver is 

prevented by vitamin E or allopurinol.  Toxicol Lett 

118:139-146. 

[39] Giri S, Sharma GD,  Giri A, Prasad SB. 2002.  

Fenvalerate-induced chromosome aberrations and 

sister chromatid exchanges in the bone marrow cells of 

mice in vivo.  Mutat Res 520:125-132. 

[40] Giri S, Giri A, Sharma GD, Prasad SB. 2003.  Inducton 

of sister chromatid exchanges by cypermethrin and 

carbosulfan in bone marrow cells of mice in vivo.  

Mutagen 18:53-58. 

[41] Gowlan, B. T., Moffat,  C. F., Stagg, R. M., Houlihan, 

D. F., Davies, I.M., 2002. Cypermethrin induces 

glutathione S-trasferase activity in the shore, Carcinus 

maenas. Mar.  Environ. Res. 54, 169-177. 

[42] Guha. M., Khuda-Bukhsh, A. R., 2002.  Efficacy of 

vitamin-C (L-asorbic acid) in reducing genotoxicity in 

fish (Oreochromis mossambicus) induced by ethyl 

methane sulfonate. Chemosphere 47, 49-56. 

[43] Hart, J., Thaker, J., Braidwood, J., Fraser, N., 

Matthews, J., 1997.  Novel cypermethin formulation 

for the control of sea lie on salmon (Salmo salar). Vet. 

Rec. 140, 179-181.. 

[44] Hayashi, M., Ueda, T., Uyeno, K., Wada, K., Kinae, 

N., Saotome, K., Tanaka, N., Takai, A., Sasaki, Y. F., 

Asano, N., Sofuni, T., Ojma, Y., 1998.  Dvelopment of 

genotoxicity assay system that use aquatic organisms.  

Mutat, Res. 399, 125-133. 

[45] Hadnagy W, Seemayer NH, Kuhn K-H, Leng G, Idel 

H, 1999.  Induction of mitotic cell division 

disturbances and mitotic arrest by pyrethroids in V79 

cell cultures.  Toxicol Lett 107:81-87. 

[46] Hagiwara A, Yamada M, Hasegawa R, Fukushima S, 

Ito N. 1990.  Lack of  enhancing effects of fenvalerate 

and estfenvalerate on induction of prenoplastic 

gluthathione S-Transferase placental form positive 

liver cell foci in rats.  Cancer Lett 54:67-73. 

[47] Hassal KA.  1982.  The Chemistry of Pesticides,  Their 

Metabolism, Mode of Action and Uses in Crop 

Protection.  London/Bansignstoke: The macmillan 

Press Ltd. Pp 67-96. 

[48] Heddle JA. Cimino MC,  Hayashi M, Romagna F, 

Shelby MD,  Tucker JD.  Vanprays PH, Mac Gregor 

JT. 1991.  Micronuclei as an index of cytogenetic 

damage:  Past, present,  and future.  Environ Mol 

Mutagen 18:277-291. 



In VIVO Cytotoxicity & Genotoxicity Impact of Cypermethrin in Fresh Water Fish Channa Punctatus Bloch 

 (IJSRD/Vol. 5/Issue 04/2017/373) 

 

 All rights reserved by www.ijsrd.com 1516 

[49] Hillard CA, Armstrong MJ, Bradt CI,  Hill RB,  

Greenwood SK Galloway SM.  1998.  Chromosome 

aberrations in vitro related to cytotoxicity of non-

mutgenic chemicals and metabolic poisons. Environ 

Mol Mutagen 31:316-326. 

[50] Hooftman R.N. and de Raat W.K. 1982induction of 

nuclear anomalies (micronuclei) in peripheral blood 

erythrocytes of estern Mudminnow,Umbra pygmaea by 

ethyl-methanosulphonate.. Mut. Res. 104:147-152 

[51]  Holland EC1, Celestino J, Dai C, Schaefer L, Sawaya 

RE, Fuller GN(2000)Combined  activation of Ras and 

Akt in neural progenitors induces glioblastoma 

formation in mice. Nat Genet. 2000 May;25(1):55-7. 

[52] IPCS. 1992. Ά-Cypermethrin.  In: International 

Programme On Chemical Safety.  Geneva: 

Environmental Health Criteria, World Health 

Organization. P 142. 

[53] Ishmael J, Litchfield MH,  1988.  Chronic toxicity and 

carcinogenic evaluation of permethrin in rats and mice. 

Fundam Appl Toxicol 11:308-322. 

[54] Institoris. L., Undeger, U. Sirokoi, O., Nehez, M. And 

Desi, I. (1999) Comparison of detection sensitivity of 

immuno-and genotoxicological effects of subacute 

cypermethrin and permethrin exposure in rats . 

Toxicology, 137, 47-55 

[55] Jha, A. N., 2008 Ecotoxicological applications and 

significance of the comet assay Mutagenesis 23, 207-

221. 

[56] Kakko I, Toimela T, Hahti H. 2004. Oestradiol 

potentiates the effects of certain pyrethroid compounds 

in the MCR7 human breast carcinoma cell line.  Altern 

Lab Anim 32:383-390. 

[57] Kale M, Rathore N. John S.  Bhatnagar D.  1999.  

Lipid peroxidation and antioxidant enzymes in rat 

tissues in pyrethroid toxicity:  Possible involvement of 

reactive oxygen species. J Nutr Environ Med 9:37-46. 

[58] Kilgerman, A.D. 1982,he use of Cytogenetics to study 

genotoxic agents in fishes In: Cytogenetic assays of 

environmental mutagens (Ed. T.C. Hsu)Allanheld, 

Osmum & co., To-towa, N.J. pp. 161-181 

[59] Kirsch-Vodlers M, Elhajouji A, Cundari E, Van 

Hummelen P. 1997.  The in vitro micronucleus test: A 

multi-endpoint assay to detect simultaneously, mitotic 

delay, apoptosis,  Chromosome breakage, chromosome 

loss and non-disjuction.  Mutat Res 392:19-30. 

[60] .Klopman G.R. Cantreras H.S. Rosenkranz and Waters 

M.D. 1985. Structure genotoxicity activity 

relationships of pesticides comparison of the result 

fromseveral short term assays.Mut Res, 147:343-356. 

[61] Kocaman, A.Y. and Topaktas, M. (2009) The invitro 

Genotox effects of a commercial formulation of L. 

Cypermethrime in human peripheral blood 

lymphocytes Environmental and Molecular 

mutagenesis 50:27-36.    

[62] Kopruce. K., Aydin, R., 2004. The toxic effect of 

pyrethroid deltamethrin on the common carp (Cyprinus 

carpio L.,) embryos and larvae.  Pestic, Biochem. 

Physiol. 80, 47-53. 

[63] Lichfield, M.H. (1985) Toxicity to 

mammals.In:Leahay JP,editor.The Pyrethroid 

Insecticides, London:Taylor & Francis,  pp. 99-150 

[64] Livingstone, D. R., 1993.  Biotechnology and pollution 

monitoring: use of molecular biomarkers in the aquatic 

environment. J. Chem. Tech. Biotecholo. 57, 195-211. 

[65] Livingstone. D. R., 2001.  Contaminant-stimulated 

reactive oxygen species production and oxidative 

damage in aquatic organisms.  Mar. Pollut Bull. 42, 

656-666. 

[66] Macros,  R. A; Velazauez, M.  Batiste Alentaon, N, 

Zamaena and A. Crevs (1986) Mutagenisn screening of 

several insecticides in Drossophila melanogostu. XVI 

anuual meeting of the E.E.M.S Brussels pp. 17. 

[67] Narahashi T. 1985. Nerve membrane ionic channels as 

the primary target of pyrethroids.  Neurotoxicology 

6:3-22. 

[68] Nuravaneni R, Jamil K. 2005 Evaluation of 

cytogenetic effect of λ-cyalothrin on human 

lymphocytes.  J Biochem Mol Toxicol 19:3004-310. 

[69] Nordberg. J., Arner, E. S., 2001.  Reactive oxygen 

species, antioxidants and the mammalian Thioredoxin 

system.  Free Radical Biol. Med. 31, 1287-1312. 

[70] Norppa H, Falck GC-M. 2003.  What do human 

micronuclei contain? Mutagen 18:221-233. 

[71] Parma,M.J.,Loteste,M.,Camana.M.,Bacchetta.c.,2007.c

hanges of haematological parameters in prochilodus 

lineatus(Pisces,Prochilodontidae)exposed to sublethal 

concentration of cypermethrin.J.Environ.Biol.28,147-

149. 

[72] Parvez;S and Raisuddin;S(2006Effects of paraquat on 

the freshwater fish   Channa  punctata (Bloch):  non-

enzymatic antioxidants as biomarkers of exposure 

.Archives of environmental contamination and 

toxicology 50 (3), 392-397 

[73] Patel S. Pandey AK, Bajpayee M, Parmar D, Dhawan 

A. 2006 Cypermethrin-induced DNA damage in 

organs and tissues of the mouse:  Evidence from the 

commet assay.  Mutat Res 607:176-183. 

[74] Pati, PC. And Bhunya S.P. 1989.Cytogenetic effects of 

Fenevalerate in mammalian in vivo test system.Mut. 

Res. 222:149-154. 

[75] Porichha, S.K. Sarangi P.K. and Prasad R. 1998. In: 

Genotoxic effect of chlorpyriphus in fish.Perspectives 

in Cytol. and Gen. 9 (Eds. G.K. Manna and S.C. Roy) 

631-638 

[76] Pillai, K. S; A. T. Mathai and P. B. Deshmukh (1989) 

Acute toxicity of cypermethrin 10EC to Juvenites of 

freshwater prawn macrobraching rossengbugyii and fry 

of a freshwater fish labeo rohita Poll. Res; 8(2) 95-96. 

[77] Pandey;S, Ahmad;I,Parvez; S,Bin-Hafeez;B, Haque,R 

and  Raisuddin;S(2001) Effect  of Endosulfan on 

Antioxidants of Freshwater Fish Channa 

punctatus Bloch: 1. Protection Against Lipid 

Peroxidation in Liver by Copper Preexposure, 

Archives of Environmental Contamination and 

Toxicology October 2001, Volume 41, Issue 3, pp 

345–352 

[78] Popodopoulou–Markidou,E .(1983) Analysis of 

established pyrethroid insecticide.Residue Rev. 89, 

179-208. 

[79] Rudek Z, Rozek M. 1992.  Induction of micronuclei in 

tadpoles of Rana temporaria and Xenopus laevis by the 

pyrethroid Fastac 10 EC. Mutat Res 298:25-29. 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Holland%20EC%5BAuthor%5D&cauthor=true&cauthor_uid=10802656
https://www.ncbi.nlm.nih.gov/pubmed/?term=Celestino%20J%5BAuthor%5D&cauthor=true&cauthor_uid=10802656
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dai%20C%5BAuthor%5D&cauthor=true&cauthor_uid=10802656
https://www.ncbi.nlm.nih.gov/pubmed/?term=Schaefer%20L%5BAuthor%5D&cauthor=true&cauthor_uid=10802656
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sawaya%20RE%5BAuthor%5D&cauthor=true&cauthor_uid=10802656
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sawaya%20RE%5BAuthor%5D&cauthor=true&cauthor_uid=10802656
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fuller%20GN%5BAuthor%5D&cauthor=true&cauthor_uid=10802656
https://www.ncbi.nlm.nih.gov/pubmed/10802656
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=x4p2FjIAAAAJ&citation_for_view=x4p2FjIAAAAJ:roLk4NBRz8UC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=x4p2FjIAAAAJ&citation_for_view=x4p2FjIAAAAJ:roLk4NBRz8UC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=x4p2FjIAAAAJ&citation_for_view=x4p2FjIAAAAJ:roLk4NBRz8UC
https://link.springer.com/journal/244
https://link.springer.com/journal/244
https://link.springer.com/journal/244/41/3/page/1


In VIVO Cytotoxicity & Genotoxicity Impact of Cypermethrin in Fresh Water Fish Channa Punctatus Bloch 

 (IJSRD/Vol. 5/Issue 04/2017/373) 

 

 All rights reserved by www.ijsrd.com 1517 

[80] Samita Rani and Dua K. K. (1999) cyupermethrin 

toxicity induced biological and briochemcial charges in 

the liver of albino rats (Ratus norvegicus ) J. 

Ecotoxical Environment. 9(I): 41-46. 

[81] Sarangi,P.K.(2012) Micronucleus Assay: A sensitive 

indicator for aquatic pollution International Journal of 

Research in BioSciences Vol. 1 Issue 2, pp. (32-37), 

Oct 2012 Available online at http://www.ijrbs.in ISSN 

2319-2844 

[82] Sarangi, P. K; Porichha, S.K; Pattanaik, R;  Prasad. R; 

(2011) Genotoxicity of malathrion in Channa punctatus 

cultured in vivo perspectives of cytology and Genetics 

2001, 10: 835-844(Eds G. K. Manna and S. C. Roy, 

AICCG Publ. Kalyani University) 

[83] Saxena PN, Chauhan LKA,  Gupta SK.  2005.  

Cytogenetic effects of commercial formulation of 

cypermethrin in root meristem cells o Allium satiyum: 

Spectroscopic basis o chromosome damage.  

Toxicology 216:244-252. 

[84] Saxena, K. K., Seth N., 2002. Toxic effect of 

cypermethrin on certain hematological aspects of fresh 

water fish,  Channa puncatus.  Bull, Environ. Contam. 

Toxical. 69, 364-369. 

[85] Sayeed. I., Pervez. S., Pandey, S., Hafeez, B., Haque, 

R., Raisuddin, S., 2003. Oxidative stress biomarkers of 

exposure to deltamethrin in freshwater fish Channa 

punctata Bloch. Ecotoxical.  Environ. Saf. 56, 295-301. 

[86] Schmid W. 1976 In : Chemical Mutagens, Principles 

and methods for their detection. (Ed A. Hallaender) 

New York. Plenum. 4:31-53 

[87] Shi H., Sui, Y., Wang, X., Luo, Y., Ji, L, 2005.  

Hydroxyl radical production and oxidative damage 

induced by cadmium and naphthalene in liver of 

Carassius auratus. Com. Biochem. Physiol. C: 

Pharmacol. 140, 115-121. 

[88] Shukla Y, Yadav A, Arora A. 2002.  Carcinogenic and 

cocarcinogenic potential of cypermethrin on mouse 

skin.  Cancer Lett 182:33-41. 

[89] Shyin, S. and M. V. Usha Rani (1994) Cytogenetic 

effet of cypermethrin and sodium selenite on metiotic 

cells of Poecitocesus picturs National symposing on 

gene and Human Environment and XIX Ann. Crp of 

EMSI 1994. Pp58-59. 

[90] Sonoda E, Sasaki MS,  Morrison C, Yamaguchi-Iwai 

Y, Takata M, Takeda S.  1999,  Sister chromatid 

exchange are mediated by homologous recombination 

in vertebrate cells.  Mol Cell Biol 19:5166-5169. 

[91] Suman G, Naravaneni R, Jamil K. 2006.  In vitro 

cytogenetic studies of cypermethrin on humn 

lymphocytes.  Indian J Exp Biol 44:233-239. 

[92] Surralles J. Xamena N, Creus A. Catalan J, Norppa H, 

Marcos R. 1995.  Induction of micronuclei by five 

pyrethroid insecticides in wholeblood and isolated 

human lymphocyte cultres.  Mutat Res 341:169-184. 

[93] Suzuki,H(1977)Studies on the mutagenicity of some 

pyrethroid on Salmonella strains in the presence of 

mouse hepatic S9 fraction.Unpublished reepor from 

Sumitomo Chemical Co.Ltd.,submitted by Sumitomo 

Chemical Co.Ltd(JMPR),pp.168 

[94] Tabarean IV,  Narahashi T. 19898. Potent modulation 

of tetradotoxin-sensitive and tetradotoxin-resistant 

sodium channels by the type II pyrethroid 

deltamethrin.  J Pharmacol Exp Ther 284:958-965. 

[95] Tisch M. Faulde MK,  Maier H. 2005.  Genotoxic 

effect of pentachlorophenol, Lindane, transfluthrin, 

cyfluthrin, and natural pyrethrum on human muscosal 

cells of the nferior and middle nasal conchae. Am J 

Rhinol 19:141-151. 

[96] Tucker JD, Auletta A, Cimino MC, Dearfield KL, 

Jacobson-Kram D, Tice RR, Carrano AV.  1993.  

Sister-chromatid exchange: Second report of the gene-

tox program. Mutat Res297:101-180.  

[97] Umker V. R. Lawless E.W. and Meiners A.F. 1975. 

Production, Distribution, use and environmental 

impact potential of selected pesticides. US 

environmental Protection Agency. Washington DC. 

Publ. EPA 541/1-100.439. Savage J.R.K. 1988. Mut. 

Rs. 207:33-36. 

[98] Vershoyle RD,   Aldridge WN.  1980.  Structure-

activity relationships of some pyrethroids in rats.  Arch 

Toxicol 45:325-329. 

[99] Vijverbeg HP,  Van der Zalm JM,  Van den Bercken J.  

1982.  Similar mode of action of pyrethroid and DDT 

on sodium channel gating in myelinated nerves.  

Nature295:601-603. 

[100] Villarini M, Moretti M, Pasquini R,  Scassellati-

Sforzolini G, Fatigoni C, Marcarelli M, Monarca S, 

Rodiguez AV.  1998.  In vitro genotoxic effects of the 

insecticide deltamethrin in humn peripheral blood 

leukocytes: DNA damage (‘comet’ assay) in relation to 

the induction of sister-chromatid exchanges and 

micronuclei.  Toxicology 130:129-139. 

[101] Waters, M.D., Sandhu S.S., Simmon W.F. 

Murtelmans K.E. Mitchell AD.Jorgenson T.A. Jones 

D.C. L., Valencia R. And Garrett N.E. (1982)Study of 

pesticides genotoxicity. In: GeneticTocxicology-An 

Agricultural Perspective. (Eds. R,A. Fleck, and A. 

Hollander) Plenum, New York, pp. 275-326 

[102] Zegura B, Lah TT, Filipic M. The role of reactive 

oxygen species in microcystin-LR-  induced DNA 

damage.Toxicology. 2004 Jul 15;200(1):59-68 

https://www.ncbi.nlm.nih.gov/pubmed/15158564
https://www.ncbi.nlm.nih.gov/pubmed/15158564
https://www.ncbi.nlm.nih.gov/pubmed/15158564

