


ectoparasites of animals like rodents
because the problem of residues is of
less importance. Dimethoate, one of
the systemic organosphosphorus
systemic insecticides with such low
residues when used against livestock
ectoparasite could be well utilized to
control rodent flea ectoparasites.

This review examines the literature
that has appeared on dimethoate as a
broad spectrum systemic insecticide.
Coherent information on this compound
will hopefully be valuable in the
control of rodent flea ectoparasites.

CHEMISTRY

Dimethoate (Am. Cyanamid 12880 or
Rogor) belongs to diothiophosphate
group of organophosphate compounds.
Chemically dimethoate is known as
0,0-dimethylearbamoylmethyl
phosphoriodithoate. Its molecular
structure is shown in Figure 1. It is
produced by reacting salts of
dimethyldithiophosphoric acid with N-
methylchloroacetamide in aqueous

medium in the presence of some.

organic solvents. It is also produced
by methyl dithiophosphate at low
temperature with aqueous methylamine,
(Martin, 1972). The later reaction
produces a less stable dimethoate due
to the presence of impurities, like
methylamine, traces of which tend to
decompose dimethoate easily.
Decomposition can also be caused by
contamination of organic bases, iron or
salts of iron. Thus storage of
dimethoate in iron containers is not
recommended.
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Figure 1. Chemical Structure of

Dimethoate
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MODE OF ACTION

The biological activity of dimethoate
like that of many other
organosphosphorus compounds is due
to the capacity of the central
phosphorus atom to phosphorylate the
active site of the enzyme

. cholinesterase (ChE) which is an

essential constituent of the nervous
system (Hassall 1982, Sree Ramulu
1979).

The phosphorylated enzyme is
irreversibly inhibited resulting in
decreased hydrolysis qof endogenous
acetylcholine and intensification of its
action at cholinergic receptors. In
insects the immediate cause of death
is uncertain but in mammals, death is
due to failure of the muscles of the
diaphragm (Hassall, 1982).

Dimethoate has a limited contact
toxicity which arises from the fact
that the sprayed substance is often a
weak cholinesterase inhibitor, the
actual toxicant being formed by
metabolic action in the organism. It
has been shown that blood from
dinlethoate treated cattle was
approximately 40 times more toxic to
stable fly (Stomoxys calcitrans (L)
than dimethoate itself (Roberts et al
1958).

USES IN PUBLIC HEALTH AND ANIMAL
HUSBANDRY

~ The systemic ability of dimethoate has

been exploited by animal
parasitologists to control ectoparasites
by treating  the host animal.
Immediately after the introduction of
dimethoate in 1956 (Martin, 1972), its
systemic potential against
ectoparasites was demonstrated when
Hewitt et al (1958a) found that in
tests on Aedes aegypti (L) it was one
of the most active insecticides and
showed a wide margin of safety
between doses effective against
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mosquitoes and doses toxic to mice.
They also found that about 50—80% of
rodent lice (Polyplax species) were
killed after a single. oral dose of 12.5
mg/kg body weight in mice. Following
these tests, Hewitt et al (1958b)
conducted tests against cattle grubs
(Hypoderma lineatum (DeVill) and H.
bovis (L) in cattle. The results
obtained indicated an appreciable
margin of safety between the lowest
dosage which Kkilled first instar H.
bovis (5mg/kg) or second instar H.
lineatum and H. bovis. (2.5 to 5mg/kg)
and the dose which produced mild
toxicity (15 to 20 mg/kg) or severe
irreversible toxicity (40mg/kg) in the
host animals.

Drummond (1958) using guinea pigs as
hosts found that dimethoate given at
10mg/kg Kkilled 100% of the screw
worms (Cochliomyia hominivorax)
tested; and at a dose of 25mg/kg the
insecticide kiiled 100% of the tested
lone star ticks (Amblyomma
americanum (L). In tests with sheep
and pgoats, dimethoate completely
killed both nymphs and .adults of the
lone star tick at 50 mg/kg and killed
screworms and stable flies at 25

‘mg/kg.

Control of rodent flea ectoparasites of
economi¢c importance by treating the
rodent with systemic insecticides has
been shown to be possible under
laboratory and field conditions. In
most cases the major objective has
been to reduce the population of
rodent fleas in recreational parks in
order to reduce incidences of flea
bites to holiday makers. Few attempts
were geared to include candidate
insecticides in baits with an aim to
control rodents and their fleas
simultaneously. Among the
organophosphorous insecticides,
dimethoate has shown some promise in
this field. Hill et al (1963) observed
that dimethoate at 50mg/kg produced
high mortality of oriental fleas

Tanz.Vet.Bull. Vol. 10(1) 1990

following a delay of 1 hour between
dosing and feeding. However, nc¢
activitv was obtained 4  hours
following dosing. It was shown that
as ., the time interval between 108t
treatment and flea feeding incre:sed,
flea mortality decreased rap dly,
despite an increasingly longer feeding
period. This could probably be
attributed to rapid decline of effective
concentrations of dimethnate in
plasma.

A control of up to 82% of oriental] rat
fleas was achieved by Harvey (1960)
after feeding fleas on white rats fed
dimethoate at a dose of 25mg/kg. He
asserted that, at the end of day one,
fleas control ubing dimethoate was
significantly better than that obtained
by other insecticides such as Dowco
109 and ronnel.

Clark and Cole (1965) in a laboratery
evaluation of promising systemic
insecticides in guinea pigs against
oriental rat fleas (X.cheopis) found
that dimethoate at 100 mg/kg caused
complete mortality of the fleas without
noticeably affecting the guinéa pigs.
An attempt by Clark and Cole (1968)
to mix dimethoate in a bait for hooded
white rats did not succeed in killing
oriental rat fleas (X.cheopis)
significantly even at a concentration
of 200 mg’kg. This is because the
bait containing dimethoate was not
readily consumed.

Dimethoate has also been shown to be
an effective systemic acaricide for the
control of chiggers. Feeding habits of
chiggers are unusual compared to
other arthropods of medical importance
in which systemic control has been
effective. Chiggers feed primarily on
digested tissues and not on blood
(Dohany et al. 1977). Despite this
unique feeding habit, a test done by
Dohany et al! (1977) using bait
containing 0.1% dimethoate showed
that 100% of the chiggers on guinea
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