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ABSTRACT

Lamhda-cyhalothnn which is 3 recent pyrethrond insectiadal agent, ehated a concentration - dependent negalive inotropic
and choronatropic effects on 1solated perfused rabbit heart with an increase in coronary outflow which might be of cholinergic

nuture A selaxant elfect was achicved on the rat thoracic sortic stnp preparahions which was abolished 1n presence of atropine
indicating the acetyl choline like elfect of the compound - Lambda- cyhalothrin produced stimulatory effect followed by relaxation
on rat phreme nerve diaphrapm preparation indicating the depolanzing neuromuscular blocking activity of the drug. A transient
hypotensve offect was traced, the effect revealed the penipheral cholinergic effects of the compound. Morcover, spraying healthy
rabbets with lamhda- cyhalothnin for 5 successive days in an effective concentration (1mg/'40 ml) did not produce any changes on the
hlood picture | hver and ladney functions . Meanwhile the compound sprayed in double effective concentration (2mg/d0ml) induced

2 mpmheant decrease in erythrocytes | Jeucoeyte counts , Hb'7 and P C

V' ¢ with a significant prolonged prothrombin tme after

14,21 and 28 days of last spray . 1t also ehated a aignificant elevation of sAST, sALT, alkaline phesphatase , serum bilirubin,

blood urea mitrogen, creatinine and unc aad

INTRODUCTION

Inscct manifestation is a common  problem in
Vetennary practice affecting animals as well as birds
reducing the gain in body weight, prowth rate, milk |
epg, fur production and leather industry, producing the
great Joss i economic status

lambda-cyhalothrin is the most recent synthetic
pyrethrondal msecticide with a broad spectrum  activity
aganst house fly and mosquitos'?  Due 1o the very low
rates of application |, formulated products of lambda -
cyhalothny are unlikely to present any acute hazards in
normal use. The low dosages required to bring about
apid contmo] of house flies and mosquitos make this
new pyrethrond insecticide particularly cost -efTective.
Coupled with g1 pood residual activity | lambda -
Cybalothnn  can be adopted as a pr)“.'crful ool in

integrat
e ; #ted pest management program for the control of
ically inportang pests and vectors'!,
Centainly o
ellective & ”11}7 _lambda cyhalothrin 1s a very
ulbr’n-a,m,l‘g};“u“dc against malania vector Anapheles
. ., ’
#nd malania vecior Anopheles gambiae 3

i
showed » cops; €1 reported that lambda -cyhalothrin

il derable promise against organophosphor-
At adully eyl Lassaly

A preli e

safety a‘f":hnuna)' ' evaluatic
RS gp

lambs. cvhal 0w

¢ lealeq negy

S mosguitos ) §

N was undertaken on the
i JUIOs net impregnation with
hnn, on dy Operators ang

; 1 users of the
- The detecyon by Hi

1L of one of the

12

prnnicipal  metabolites of lambda  -cyhalothrin, 3-
phenoxy benzoic  acid (3-PBA) in blood samples in
very small quantities showed that absorption of the
insccticide was minimum >

Literature on the pharmacodynamics and adverse
effects of Jambda-cyhalothrin are relatively very few .
Hence, the present study was carried out to investigate
the effects of that agent on cardiovascular,
ncuromuscular junction, blood picture, liver and kidney
functions of laboratory animals that eventually could

explain and control the adverse effects | if any that could
be 1ssued.

MATERIALS AND METHODS
Drug :

l.ambda-cyhalothrin [acyano-3-phenoxy benzyl
3-(2-chloro3 3-tnfluro-prop-1-enyl)- 2 2 dimethyl
-cyclopropane carboxylate] insecticidal agent obtained
as a solution from Zeneca Itd. manufactured by Zeneca
Public Health, England, which contain 8-9 gm of the
synthetic pyrethroid lambda-cyhalothrin per liter of
water as an emulsiliable concentrate.

Methods:

The method deseribed by Furchgott 6 was used
for studying the cffect of lambda-cyhalothrin on the
isolated rat thoracic aortic strip. A spiral strip of about 3
cm length of aorta was mounted in 50 m] organ bath in
kreb's solution at 37°C acrated with carbogen gas |
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The method deseribed by Langendrofl (7} was
used for studying the effect of lambda-cyhalothrin on
the isolated perfused rabbit heart using Gun's apparatus

The rate of coronary outflow was estimated by
counting the number of perfused fluid drops voided per
minute before and after drug administration using a
graduate cylinder and stop walch.

The method described by Bulbring ) was used
for studying the effect of the drug on the neuromuscular
junction , rat's phrenic nerve diaphragm preparation .
The preparation was mounted in 50ml capacily organ
bath containing kreb's  solution at 37°C  and aerated
with carbogen gas . The preparation was stimulated
indirectly by square pulse wave (25mv) with 40 HZ
frequency and duration of 0.5 m/scc.

For investigating the cffect of
lambda-cyhalothrin on the blood pressure, the method
described by Jackson @ was adopted using mongrel
dogs anaesthetized with pentobarbital sodium (30 mg/kg
b.wt) . The femoral artery and vein were cannulated.
Heparin (500 units | kg b.wl) was injected
intravenously as anticoagulant. The blood pressure was
recorded using strain gauge blood pressure transducer
PT 400, connected 10 MID4 oscillograph.

The cffects of different concentrations of
lambda-cyhalothrin and their mechanifm of action were
investigated on isolated organs and intact animals.

Effects of lambda-cyhalothrin spray  were
studied on the blood , liver and kidney functions of
healthy rabbits . Thirty healthy rabbits of both sexes
(1.5-2 kg b.wt.) were accomodated in metabolic cages,
well confined and supplied with clean food and water
ad. libitum. Animals were physically examined and
were  presumed healthy during the expenments.
Lambda-cyhalothrin (ICON 1E) suspended in distilled
waler is ready to be sprayed . Rabbits were divided into
three groups (ten rabbits each) .

The first group was used as contro]. Meanwhile |
the second and third groups were sprayed with
lambda-cyhalothrin  for 5 successixe days in
concentrations, 1 mg/4) m] (single effective

conccntra!?bn) and 2mg/40) m| (double effective
toncentrations) , respectivel y.

_ Two blood samples were collected from ear vein

- Pror 1o spray and at 7, 14, 21 and 28 days post
for hacmatological, liver ang kidney function

First pant of qhe blood samplé was used f
hacmatologica] studies (10-12) and second sa;plc (:l'

; or liver (13- 15) :
- function tests, - and  kidney (16, 17)

tests |

Statistical analysis :
The significance of the data was calculated Usiny
Student’s 1- est 19,
RESULTS AND DISCUSSION

Lambda-cyhalothrin produced a concentragjg,
dependent relaxant effect on the rat thoracic aong
Iower oncentrations of the drug (0.1 , 0.5 mg / 40
water) induced a slight inhibition of rat thoracic aory
whereas, higher concentrations (1,2,4, mg / 40ml water)
, clicited a marked relaxant effect (Fig. 1).

Several attempts were made (o determine the site
of action of the drug . Noradrenaline (10zg/mi)
produced its‘slimulatory effect in the presence of the
drug ( 1mg/40ml) indicating the absence of an alpha -
adrencrgi blocking activity of the drug . The probability
of histamine like activity of the drug was excluded since
the drug (1 mg/ 40 ml) produced an inhibitory effect in
presence of mepyramine maleate (100 pg/ml) (Fig. 2 A,
B).

The probability of beta - adrenoceptor cffect of
the drug was also excluded since the drug (1mg/40 ml)
produced its inhibitory effect in presence of propranolol
(3 mg/ml) (Fig. 2 C). Lambda - cyhalothrin has been
found to possess an acetyl choline - like activity as the
drug ( 1 mg / 40 ml) failed to produce its effect in the
presence of atropine sulphate (10xg/ml) (Fig. 2 D).

Lambda-cyhalothrin produced a concentration -
dependent inhibitory effect on the isolated perfused
rabbit's heart. Lower concentrations (0.1, 0.5 mg/40ml)
induced slight inhibition , while higher concentrations
(124 mp/d0ml) elicited a marked inhibition of
myocardial contraction (Fig. 3).

An attempt was made also to locate the site of
action of the drug on the isolated rabbit heart. The
possibility of beta - adrenoceptor - blocking effect of the
drug was tested by adding isoprenaline (20 pgiml) in the
presence of  lambda-cyhalothrin (1mg/40n)
Isoprenaline produced its stimulatory effect indicatio?

the absence of beta - adrenoceptor blocking effect d
the drug (Fig. 4A).

The probability of an acety! choline - fike ffe®
of the drug was tested by blocking the muscan®®
receptors with atropine sulphate (10ug/ml) . Complt*
blockage was tested by acetyl cholim.‘ (10ug/ml). TH
addilion of l‘”nbdﬂ'cyhalolhxin (lmg/-mml) lmlt’d i
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produce its inhibitory cllect indicating the acetyl choline
hike eflect of the drag on the wsolated perlused rabbit's
heart (ay IR)

cyhalothin with the central nicotinie receptors could be

Morcover, on nteraction of lambda-

ruled out by the Fact that drugs interacting with nicotinic

could
(19).

receptors  as - ganglionic  blockers possibly

stmulate the isolated heart preparation

Lambda-cyhalothnn  (1mg/40ml) caused about
10% increase in coronary  outflow aller one minute
from addition of the drug . The increase reached 40%,
75% and 90% after 5, 10 and 15 minutes, respectively,

and achieved its maximum of 1009% after 20 minutes.

The flow dropped to 60% , 20% and to initial
level after 25, 30 and 60 minutes | respectively (Fig, 3).
The  increase in coronary outflow supported our

findings of vascular smooth muscles relaxation,
o xati

On the rat phrenic nerve diaphragmatic muscle
indirectly stimulated, the drug produced a stimulatery
cffeet followed by inhibition of the muscle activity in a
concentration-dependent manner. Lower concentrations
(0.5, 1 mg / 40ml) produced a slight stimulation
followed by a slight inhibition. Meanwhile |, the higher
(1,2mg/40ml)
stimulation followed by a marked inhibition of the

concentrations produced a marked

skeletal muscle preparation (Fig. 6).

The addition of ncostigmine (10ug/ml) was

incflective  in the of

lambda-cyhalothrin (1mg/0ml) (Fig. 7) , suggesting
that lambda- cyhalothrn induced a skeletal muscle

found o be presence

ISSN 1110-5089

relaxation by a depolarizing neuromuscular  blocking
activity as neostigmine did not produce any elfectin its

presence

Different concentrations of lambda -cyhalothrin
were injected intravenously in the femoral vein. 1t was
observed that lambda-cyhalothrin in concentrations of
(0.5, 1, 2, 4 mg/40ml induced a concentration-dependent
hypotensive effect (20,30,3540 mm. Hg , respectively
(Fig. 8). An attempt was made to investigate the
hypotensive effect of the drug . The possibility of
cholinergic activity of the drug was tested by blocking
the peripheral cholinergic  receptors with atropine
sulphate  (10pg/kg.b.wt.).  Lambda- cyhalothrin
(1mg/40ml) failed to induce its hypotensive effect in
presence of atropine sulphate indicating the peripheral
cholinergic effect of the drug (Fig. 9).

A with the peripheral
cholinergic receptors in the blood vessels and beart were
confirmed by absence of the hypotensive effect after

possible  interaction

pretreatment  with peripheral  cholinergic  receptor

antagonist, atropine sulphate.

Spraying of lambda-cyhalothrin on second group
of rabbits for 5 successive days in single cffective
concentration (1mg/40ml) did not produce any harmful
effect on blood picture after 1,2,3 and 4 weeks of last
spray. Meanwhile, spraying of double effective
concentration for 5 successive days on the third group
of rabbits produced a significant  decrease in

erythrocytes , leucocyte counts, Hb% and P.C.V.% with

Table (I) : Effects of lambda- cyhlothrin spray in single clfective concentration (1 mg/40 mi) and double effective concentration
(2mg/40 ml) for § successive days on hlood picture of rabbits 1.2.3 and 4 wecks after last spray (n=10),

i Groups b RB.Cs [PCV. IMcCV |MCI [MCHC (W.B.Cs Prmhrombirq
em% | qoommd) | B (cuw) (e (%) (103/mm) ume
(scc)
Control 13914002 ] 64406 | 4374008 | 741468 | 238+ 14| 358425 | 8906 | 117407
Single effective conc,
(1mg/40ml)
after 1 W 138402 | 63406 439427 | 75209 | 23.9+13] 347445 | 91401 | 108+08
2W 1324009 | 66403 426313 | 757400 | 232432] 354446 | 81415 | 113421
3w 1240.2 67+03 41429 | 742443 | 247413} 349436 9.7+18 12.1+ 2.6
4w 13.640.1 | 58402 2417 | 779426 | 313+08] 36922 72411 | 1L1%16
Double effective cone.
(ngMOml)
after 1w 125401 | 5.8:0.5 393407 | £6.746.1 214413 | 322423 8.0+0.5 | 10.5+06
2w 1050.08* | 4.6:08% | 31.4103% | 537443* | 17.1412%| 258418% | 64+03% | 84405
t“', 6.3£0.1% | 27500% | 188:25% | 32.1456% | 1034227 155423% | 38:08% | 51400%
¢ 574065 | 24007 | 1696187 | 280418% | 93413% | 130420 | 34304% | 46408
Mean » S1m TP.o00S J

14
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single effective concentration (1 mig/4g

- Effects of k 1-cyhalothrin spray in )
. Effects of lambda cyhaloth pray D a0 ml) A o A

Table () ml) and double elfective concenlration ‘ o
liver [unction of rabbits 1.2.3 and 4 weeks aller last spray (n= 10).
( Grouns SAST SALT Alakaline | Serum )
SE (u/ml) (u/ml) phosphatase | bilirubin
(u/ml) (u/ml)
Control 17.8+0.1 18.8+0.08 9.6+ 0.6 0.50 + 0.071“
Single effective conc. v
(1mg/40ml)
after 1 W 16.9+0.3 17.240.5 9.2+0.7 0.55+ 0-82
2W 18.8+0.02 17.6+1.6 10.8+23 0-61;: 0.03
3W 17342.5 147456 | 10.1+3.9 0.82+ 0.1
4W 18.9+3.3 18.0743.6 | 11.01+4.1 0.89+ 0.4
Double effective conc.
(2mg/40ml)
after 1W 18.6+0.6 19.1+0.5 10.1+0.2 O.SZi0.0Z
2W 37.2+0.5* 38343.8% | 21.740.7% 1.6+0.08*
3W 65+6.3% 66.9+5.9% |  35442.7* 1.8210.08*
4w 83.7+73 | 859%62%| 47+53* 3.43+ 0.7
L )
Meéan + SEM. * P<0.05
Table (3) Effects of lambda-cyhalothrin spray in single effective
concentration (1 mg/40 ml) and double effective concentration
(2mg/40 ml) for 5 successive days on kidney [ unction of rabbits
1,23 and 4 weeks after last spray (n= 10).
(" Groups Creatinine Blood Urea Uric Acid A
(mg%) Nitrogen (mg%)
(mg%)
Control 1.09+0.14 28.4+0.9
Single effective conc. - 0.78 + 0.16
(1mg/40ml)
after 1 W 1.08+0.13 283408
D LV, 0.80 + 0.06
2&,\’ 1.51+0.18 | 3035+1.35| 0.90+ 022
3 1.67+0.42 28+0.75 | 070+ 031
4w 1.64+ L T
.64+0.35 20423 0.81+ 0.32
Double effective conc.
(2mg/40ml)
after 2IWW 2.94+0.32% 31.8+1.5% 2 740.51*%
3.76+0.24% | 46232.6% | 38{+0.11*
3W 6 = 3.81+0.11
5.74+1.2% 48.843.8% %
4w 8.6+ 1.3*% 5374 5 A% 5.7+0.21
oLl 3.7+54%| 88+ 035*
\
Mean + SEM. * P <0.05 g
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Fig. (1) : Effects of different concentrations of lambda- cybalothrin on iso];:i_:té;igrat thoracic aorta .

‘at agh Lamibd

e rat thoracic aorta .
(B) The histaminic activity.
(D) The cholinergic activity

gite of action of Jambda-cyhalothrin on th

(A) The alpha - blocking activity .
(C) The beta - stimulant activity
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Fig. (2) : The
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Fig. (3) : The response of isolated perfused rabbit’
it's heart to different concentrati
ons of lambda-cyhalothrin
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Fig. (4) : The site of action of lambda - cyhalothrin on perfused rabbit's heart.
(A) The alpha - blocking activity . (B) The cholinergic activity.
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Fig. (5): The effect of lamnbda-cyhalothrin on the coronary outflow .
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Fig. (M :

Fig. (8):

Fig. (9): The site of action oﬂnmbdn-cylml

The site of action of Jam
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The effect of different concentrations of lambda- cyhalothrip on the blood pressure of dogs.

othrin on the blood pressure of dogs. Notice the cholinergic activity

of the drug.
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a sigmificant prolongation of prothrombin time alter 2

and 4 weeks of last spray (Tablel)

These data  concised with that of 2" who
reported that oral admimsteation of famixda-cyhalothnn
the blood picture . producing
decrease m enthrooyvte counts , Hh % and 1 COV. %

They sugpested that changes which happened after

¢yhalothnn might be due to

m rats greately alfedd

admumitration of Jamxda

Liver and spleen damage

Spraving  of  lambda cyhalothnn  1n - single
cifecuve concentraton 1 myg <40 ml) for 5 successive
days on rabluis had no effect on hiver and kidney
function parameters - Meanwhile, spraying of double
cifective concentration (2 mp'd0 ml) induced a
sALT |, alkaline

phosphatase and 10tal bilirubin (Table 2) and significant

spgmicant clevaton of sAST

mse i blood urea mtrogen, creatinine and wric acid
(able . 3) after 1,23 and 4 weeks of last spray,

respectively The  resulis mdicate  that  lambda
¢yhalothnn i 1ts double effective concentration might
provduce depencrative changes of hiver and kidney.

(S)

Our results are in agreement with who

reported that lambda eyhalothnn in its therapeutic
concentration did not produce adverse effects after
climeal cxammaton  and  analysis  of  different
hochemical parameters in blood and serum samples of

ammals exposed to the drug.

It could be concluded from our results that
lambds cvhalothnin ( Icon, 119" | the most recent
pyrethroidal msectiade |, sumulated the penipheral
cholinergic  receptors in smooth and cardiac muscles
with a transient hypotensive effect, so atropine might be
the most effective treatment |, if any adverse effects
happened due to lambda-cyhalothnn inhalation, or
mngestion . The drugs could be sprayed safely

single effecuve concentration and care must be taken

in s

with the double effective concentraton which has
hammiul effects on blood | liver and kidney function.
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