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ABSTRACT

This study was conducted under laboratory conditions to evaluate the effect of sumicidin (a pyrethriod insecticide) on the
heart rates, convulsion and mortality of the american coackroach nymph Periplaneta americana L., a nuisance public health
insect in houses and other public buildings. After 24-hr of exposure, insects treated with 50, 100 and 200 ppm were found to
have significantly higher heart rates than control. At 72-hr all insects treated with 200 ppm were found dead, while those treat-
ed with 50 and 100 ppm showed reduction in heart rates. However no change was detected in the case of insects treated with
25 ppm as compared to control. Sumicidin at 25 and 50 ppm was also found to result in a significant increase of convulsion in
treate insects. However no such differences were detcted in those treated with 100 ppm and control. Survival of the treated in-
sects was also affected, where 29% mortality was detected in the 200 ppm, after 24-hr of exposure. While there was no mortal-
ity at the other treatments in this period. After 72-hr, post treatment, 100% mortality was reported in 200 ppm. However con:

trol and other treatments mortalities were found to range from zero to 32%.
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Effect of Sumicidin on nymohs of P. americana

Summary Table
ZNOVA
Source Mean of squares P. Value
Conc. 2.671 <0.05
Time 1.121 <0.05
Interaction 0.348 <0.05

Note : By Dunnett’s test when D = 0.54, only 25ppm are sig-
nificantly different from control with p = 0.05.

Fig. 2: Comvulsion of control insect recorded after 24-hr.

Fig. 2: Convulsion of treated insect recorded after 24-hr of
exposure to 25 ppm sumicidine.

DISCUSSION

Although, both the German cockroach B. germanica and
the American cockroach P. americana are considered as
domestic pests in and around houses and other residential
building, it seems that more work has devoted to the ger-
man cockroach than to the american species in the recent
years. Both species however have.developed considerable
ability to resist the action of many insecticides, hence they
gained a better success for both reproduction potential and
passive dispersal from one area to another. For many years,
researchers had the interest to overcome the resistance
mechanism, and to accomplish this task, a vast work has
been conducted on the physiology of theses species. Py-
rethriods have been recently the compounds of choice for
controlling these insects for their quick action. These com-
pounds are characterised by their quick knock-down effect,
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or more precisely by their induction of temporary paralysis
where their primary target seems to be the nervous system
(13). In this study sumicidin at all concentrations had re-
sulted in a quick action in the first few minutes, while only
the 200ppm had led to 100% mortality, whereas cock-
roaches in the other concentrations, showed the symptoms
of quick temporary paralysis and then slowly recovered to
their normal activity. This finding is supported by (14),
where they reported that enhanced metabolism is a py-
rethriod resistance mechanism in the german cockroach.
The physiological basis resulting from environmetal or
chemical factors on the cockroaches and other species has
been studied earlier. Jones (10) reported the effect of ac-
etylcholine, adrenalin and 5-hydroxy tryptamin while (12),
reported the effect of insecticides, where he pointed out that
the response to insecticides varies in different species.
Therefore it is difficult to generalize the effect of in-
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secticides on the heart rate of insects. The increasing of
heart rate in this study from 95 beats per minute (bpm) at
24br to 130 bpm at 72hr in 25ppm concentration is com-
patble with the finding of (12) who manifested that the
treatment of P. americana with low concentration of nic-
otine sauses an increase in heart rate. Heart rate at con-
centration of 50 and 100ppm was higher than 25ppm and
control after 24hr of treatment. It was pointed out by (12)
that increasing sublethal dosage of pyrethrum insecticide
resulted in accelereation of heart rate. After 72hr of treat-
ment no significant increase in heart rate was observed in
50 or 100ppm as compared to control. This may be due to
the fact that the insect is able to detoxify the insecticide
(15). It was reported by (16) that the electrocardiogram
may be altered and exhibited fast spike shortly preceeding
systolic period, it is probably that the fast spike (convul-
sion) may be contributed to the excitation of some parts of
the heart, while (17) and (11) pointed out that theories con-
cerning the site of action of nicotin, carbamate and or-
ganophosphate insecticides are best established in terms of
attack on cholinergic system in the central nervous system.
Convulsions were observed in both control and treated
treatments, with the latter showing significantly higher rate
than the former, moreover the highest convulsion rates
were discrinible in those treated with the lowest concentra-
tions. Furthermore, (18) suggested that ganglion cells in the
american cockroach which located in the metathorax may
form burst groups in response to heart movement.

Therefore to minimize the amount of insecticides ap-
plied to control these insects and to reduce their ability to
build up resistance, it is vital to understand the physiology
of these insects as well as the recorhmended insecticides in
order to keep environment safe from the pesticide pollu-
tion.
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