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ABSTRACT

Present trend in agricultural practice to control pest animals by using a
mixed formulation of synthetic or natural pyretheroids with different pro-
portions of organophosphates to reduce the toxic effect of organophos-
phate compounds toxicity on the human, domestic animals and environ-
ment. The mixed formulation selected for the present study neurella-D
(chlorpyrifos 50% + cypermethrin 5%) was used for sub acute and acute
toxicity studies. Based on the LD 50 values the sub acute doses were fixed
[2/40™, 1/20™, 1/10" of the LD 50 Dosage]. The present work has been de-
signed to asses the neuro toxicity of a combination pesticide through be-
havioral parameters [Psychopharmacological observation] and instrumen-
tal analysis such as spontaneous motor activity for 28 days. It is evident
from the results that 1/20 and 1/10 of LD 50 dosed animals of either sex
showed marked differences in the behavioral patterns when compareto 1/
40 of LD 50 dose animals. When compare the neurotoxicity symptoms of
congtituent pesticide results show a different toxicological profile when
compare with the toxicity of the combination pesticide which may be dueto
synergetic effect. Our study evident that the short time sub acute studies
coupled with psychopharmacological evaluations can provide major part
of the information’s obtained from the long-term studies.
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INTRODUCTION

Manlivesintheworld of chemicals. Chemicdsare
produced inwidespread commercia usageparticularly
aspesticides, medicinesand industrial chemicals. Al-
though thesechemicd aregenerdly beneficiad they have
thelr negativeaspectstoo. Many of thesechemicasmay
pollute the environment and someeventudly find their
waly to humansthrough contaminated food, water and

air. Itisnow established that organophorous and car-
bamates aretoxic because of their interferenceinthe
norma synaptic transmission of nerveimpulse. Nowa
days organophosphate esters arewidely used as pesti-
cideand have substantialy replaced many of more per-
sistent chlorinated hydrocarbon insecticide’Y. Recently
natural pyrethroids have replaced organophosphates
because of their low mammalian toxicity and lack of
pers stencein theenvironment(?, Neuro toxicity isone
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TABLE 1: Behavioral parameter sof ratstreaded with different concentration of compound neurele-D

Behavioral parameters
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M: Male, A: Active, +: Presence of activity, N: Normal, F: Female, P: Passive, -: Absence of activity

of themgjor effectsinduced by the organo-phosphates®
and pyrethroids*®, sincelot of dataavailableregard-
ing neuro-toxicity of congtituent pesticide[ organophos-
phatesor pyrethroids] but lessinformation available
regarding thetoxicity of combination pesticide. It has
been stated that organophorous pesticides like
chlorpyrifosand profenos are compatible with pyre-
throidslike cypermethrini®. Dataon particular combi-
nation of insecticidesare scanty and generd principles
are necessary for predictive purposes. The possible
typesof toxicological interaction between two insecti-
cidesare(1) additive, (2) synergistic and (3) antago-
nistic or they may act independently of one another.
Neuro toxicity isone of themgor effectsinduced by
the organaphosphates and pyrethroids, sncelot of data
availableregarding neurotoxicity of constituent pesti-
cide [organophosphates and pyrethroids] hence the
present work has been designed to assesthe neuro tox-
icity of acombination pesticide through psychophar-
macol ogical observation for 28 dayssub acute studies.

MATERIALSAND METHODS

Wister ratswel ghing around 90-120 gms sel ected

for the present study and they were acclimatizedin the
|aboratory condition. Themaeandfema eanimaswere
fed ad libitum with standard rat pellets obtained from
Lipton IndiaLtd Bangdore. The new combination pes-
ticide neurella-D obtained from AventisBombay. The
sl ected pesticideisacombination of [chlorpyrifos50%
+ cypermethrin 5%.

Acutetoxicity studies

Acute Toxicity sudieswerecarried out using forty
ratswasrandomly divided into four groups, each group
consisting of 10 animals[fivefemaesand fivemales).
Theadlocation of thegroupsand fixation of dosesof the
combination pesticidesinthedifferent groupswerecar-
ried asgiven below.

Compound name

Neurela—D, [Combination of chlorpyrifos 50%
[Organophosphate] + cypermethrin 5% [synthetic
Pyrethroids).

Detailsof groupsand dosage

Group |: Control [only distilled water]
Group I1: 75-mgs/kg body-weight
Group I11: 150 mgs/kg-body weight
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TABLE 2: Behavioral parameter sof ratstreaded with differ-
ent concentration of compound neurele-D

Behavioral Parameters

Gripping Righting
strength  reflex

Groups Weeks Convulsions Ataxia Catalepsy

M F MF M F M F M F
01 + + + o+
02 + + + o+
I 03 + + + o+
04 + + + o+
01 + + + o+
02 + + + o+
! 03 + + + o+
04 + + + o+
01 + + + o+
02 + + + o+
. 03 + + + o+
04 + + + o+
01 + + + o+
02 + + + o+
1\

03 - + o+ - - + + + + o+

04 - + - - - + + + +
M: F: +: Presence of activity -: Absence of

Male Female activity

Group 1V: 300-mgs/kg-body weight.

Thecontrol group [G1] received distilled water by
ord intubations[sngleadminidration] a adoseof 10ml/
kg body weight. Groupsll, 1l and 1V received differ-
ent dosesby ord gavages, [singleadminigtration] of the
pesticidedissolvedindigtilled water. Theanimaswere
observed 14 days after dosing and basing on the mor-
tality, the LD50 was cal cul ated using Finney’s probit
andysig’.

Sub acute psychophar macological studies

Psychopharmacological studiesreved behaviora
changesobsarved depending biochemical and physiologi-
ca changesa variousmorphologicd steswithinthebody
duetothepesticidetoxicity. Similar to acute tudies, sub
acute psychopharmacol ogicd studies[28 days] wereaso
carried out by randomly dividing theanimasinto four
groupsand each group consisting of 5 malesand 5fe-
males. Group | the untreated control receivingonly dis-
tilled water &t adoseof 10ml/kgbody weight. Thedoses
of thecombination pesticideinthesub acutestudieswere
based onthe LD 50 va ues obtained from acute studies.
Group |l received /40", Group I11-1/20", Group 1V-
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1/10" of the LD 50 Dosage.

The allocation of group and doses wer e fixed as
follows

Group|: Control [ditilled water]
Group I1: 6 mg/kg body weight
Group I11: 13 mg/kg body weight
Group IV: 26mg/kg body weight

The above mentioned dosages of the compounds
weredissolved indistilled water and administrated by
oral gavagesoncedaily for 28 days. During the study
period, in-life parameterslike body weight and feed
consumption wererecorded. The psychopharmacol ogi-
cal parametersto assessthe neuro toxicity of the com-
binati on pesticidewere eva uated during thelive phase
of the sub acute studies. Hence psychopharmacol ogi-
cal symptoms such asrestlessness, convulsionsand
skeletal movements like ataxia, catal epsy, gripping
strength and righting reflex were studied in the com-
pound treated with referenceto the respective untreated
control. Theabove observationswere madeon the 7,
14" 21% & 18" daysusing the actophotometer [Inco]
and digital Rotorod apparatus[Inco].

RESULTS

Animasadministered Nurdle-D [chlorpyrifas50%
+ cypermethrin 5%] showed adecreasein body weight
gain at the doses of 13 and 26 mg/kg b.w., from the
third week onwards. A general decreasein feed con-
sumption was observed in al the pesticide treated
groups. In the last two weeks of the study marked
changeswere observed in the psychopharmacol ogica
parameters and spontaneous motor activity inthe pes-
ticide treated animals. Nurelle-D, the incidence of
Psychopharmalogical signs of toxicity like lack of
grooming, aggressiveness, catal epsy, tremorsand con-
vulsionswas observed only during thefourth week of
treestment among theanimasof Group 4(26mg/kg b.w.).
[TABLE 1 & 2] Psychopharmalogical parametersre-
flect themagnitudeof neutoxicity andinthepresent sudy,
anincidence of the behavioral changeswas observed
fromthethird week in ratstreated with Spark EC 36 at
the dosesof 8(G3) and 16(G4)mg/kg b.w [sekar babu
2004]. Severesigns of neurotoxicity likeataxia, cata-
lepsy, convulsionsand tremorswereobserved only in
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TABLE 3: Motor activity (counts/15min) in Wistar rats
treated with different concentration of compound No.
2(Nurelle-D)
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TABLE 4: Gripping strength (counts/15min) in Wigtar rats
treated with different concentration of compound No.
2(Nurélle-D)

Week Week
Group Sex Group Sex
| I i v I I 11 v

Male 176.8%12.1 193.0%4.6 187.6%5.2 182.2%+11.0 Male 32.0%2.11 29.5%0.39 31.0%1.22 30.0%1.19
| Control | Control

Female 180.8%7.04 200.4%9.11 207.8%2.81 190.6%3.4 Female 33.0%1.11 28.2%1.11 30.5%0.97 34.0%1.08
11 6.5 Ma/k Male 183.2%:6.02 198.6%12.02178.6%4.02 171.8%+3.05 Male 28.0%2.01 29.0%0.56 28.1%+0.86 31.0%2.0
he okg 11 6.5 Mglkg b.w.

-W. Female203.8+4.11 183.2°+6.3 200.1%2.89 160.0°+4.70 Female 33.0%1.55 27.0%0.64 29.4%1.35 30.0%1.31
11130 Mgkg Male 185.6%3.09 170.8°+6.33 176.0%3.62146.6:5.01 ||| 13.0 Mgkg Male 32.0%1.02 31.2%1.07 33.0%1.21 29.8%+0.56
b.w. Female197.6%6.14 184.4°+84 1742°+443 126.0°+7.1  PW- Female 30.8%4.44 27.0%3.98 26.0°+0.99 28.2°+1.01
IV 260 Mglkg Male 196.6°+2.01 173.2°+9.2 165.0°+4.39135.8°+3.04 |V 26.0 Mg/kg Male 28.0°+0.98 26.0°+1.09 21.0°+1.38 19.4*+1.02
b.w. b.w. Female 28.5°+0.83 24.0+1.13 18.0°+0.49 12.0°+0.79

Female179.8%11.2 167.4°+9.13 140.8+4.18 114.0°+5.92

Values are presented as mean £ Sandard Error, Values (sex-
wise) carrying similar superscripts are not statistically signifi-
cant (p>0.05)

animal sof group 3 and 4 from thefourth week of treat-
ment, whereastherighting reflex and gripping strength
remained normal through out the study.

A significant decreasein spontaneous motor activ-
ity [TABLE 3] and musclerelaxant property was ob-
served in both maeand femal eratsfrom thethird week
of treatment with Spark EC 368 whereas Neurelle-D
showed adose dependent decreasein motor activity
and musclerelaxant property [TABLE 4] among the
group 111 and 1V animals. Compound 2-Nurelle-D.

DISCUSSION

Organophosphates affect insectsand mamma spri-
maxrily by phosphorylation of theacetyl cholinesterase
enzyme[Ach Ease] at nerveending leading to paraly-
sis. Ontheother side pyrethroids also neurotoxicin
virtue of their action voltage dependent sodium chan-
nelsof the nerve membrane. Because of very low mam-
malian toxicity and lack of persistenceintheenviron-
ment have gained the pyrethroidsanichein pest con-
trol especidly in households. A morerecent trendisto
mix Organo phosphorous and pyrethroidsto arrive at
combination pesticide. These combination pesticides
have broad spectrum of activity when compared toin-
dividua compounds. Regardingtoxicity especidly long
term toxicity of these combination pesticidesremains
unexplored entity. Inthis present study animalsadmin-
istered with Neurella-D showed a decrease in body
weight gain at the does of 13, 26mgs/kg body weight
fromthethird week of thetrestment. In connectionwith

Values are presented as mean + Sandard Error, Values (sex-
wise) carrying similar superscripts are not statistically signifi-
cant (p>0.05)

psychopharmacol ogica studiesmarked changeswere
observed behavioral pattern and spontaneous motor
activity.

Extensive studies have been carried out on
chlorpyrifosthe OP condtitutesof Nurelle-D. Whenrats
weretreated with chlorpyrifosat dietary concentrations
of 10, 30, 84, 240 or 694 ppm for 2 weeks, clinical
ggnsof toxiaty likeirritability, staxiaandfaluretogroom
were observed in the highest dose group (694 ppm
equivaent to 66-95mg/kg b.w.). Noclinical signswere
observedinthe other doses.

Cypermethrin the pyrethroid constituent of thecom-
bination pesticideNurelle-D has al so been studied ex-
tensively. When rats were fed with diet containing
cypermethrin at the concentrations of 25, 100, 250,
750 or 1500 ppm infeed for 5 weeks, reduced body
weight and food intake were observed at the highest
dose. Theanima sof the highest dosed so showed clini-
ca symptomslike pil oerection, nervousnessandin co-
ordinated movement.

Neurotoxicity studies in rats treated with
cypermethrin at the doses of 1250, 2500 or 5000 ppm
indiet for 14 daysresultedin mortality at the2 higher
dosesand growth inhibitionin all thetreated groups.
Clinical sgnsof neurotoxicity wereimpaired ability to
walk, splayed hindlimbs, ataxia, paralyss, hypersens-
tivity, grossdisorientation and convulsions.

From the 28-day study with Nurelle-D on Wistar
rats, it can be seenthat thetoxicity induced by thiscom-
bination pesticideissimilar to thetoxicity induced indi-
vidualy by the congtituent pesticidesnamely chlopyrifos
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and cypermethrin (asreported intheearlier literature).
from the present result it isevident that the combination
pesticide behave differently and exhibit different toxi-
cological profilewhen comparewith thetoxicity of the
individual pesticidein thecombination which may be
dueto synergetic effect psychopharmacol ogicd evau-
ationscan provide mg or part of theinformation’sob-
tained fromthelong-term studies.

Summary

The present study was carried out to evaluate the
short-term sub acute (28 days) toxicity and neurotox-
icity of combination pesticideNurdle-D inWistar rats.

Theacutetoxicity of these combination pesticides
was evaluated to arrive at the dosesfor the sub acute
study. Sub acute psychopharma ogicd studies(28 days)
were carried out separately for each of the combina-
tion pesticides. Thein-life parameterstoAChE, gross
pathology and histopathology wereinvestigated. Be-
havioral parameters, spontaneous motor activity and
muscle relaxant property were al so observed to esti-
matethe neurotoxicity of thesepesticides.

A general decreasein the feed consumption was
observedin all the pesticidetreated groups. Inthelast
two weeksof the study marked changeswere observed
inthe psychopharma ogica parameters and spontane-
ous motor activity in the pesticide treated animals.
Marked changeswereobserved in psychopharmd ogica
parameters, spontaneousmotor activity and musclere-
laxant property inthe pesticidetreated groups.

CONCLUSION

The combination pesticidesare gaining popularity
in pest control programmes as they exhibit a broad
spectrum of activity coupled with better efficiency and
economy. But for theregistration of these pesticides,
acutetoxicity datais sufficient and thereforethelong-
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termtoxicity of these compoundsremainsunexplored.
Alternativesarerequired for long-term studiesasthey
aredifficult to carryout, time consuming and expensve.
From this study it can be understood that awell de-
signed sub-acute study clubbed with neuro toxicol ogi-
cal assessment can provideamajor part of theinfor-
mation observed from thelong term study. The study
a so reved ed that the combination pesticidebehavedif-
ferently and exhibit adifferent toxicologicd profilewhen
compared withthetoxicity of theindividud pesticidein
the combination. Thereforeit isvery necessary that all
thetoxicological studieshaveto becarried out (asfor a
new pesticide) for acombination pesticidebeforeit can
be brought tothefield. Smilar studiescanasohelpto
identify combination pesticidesthat havelesser mam-
malian toxicity compared to theindividua pesticides
used in the combination whileretaining or obtaining
better efficiency.
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