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Mode of Action and Biological Properties
of the S-(Methylcarbamyl) Methyl O,O-
Dimethyl-Dithiophosphate

PrEVIOUS investigations have demonstrated that
S-(methylcarbamyl) methyl 0,0-dimethyl-dithio-
phosphate (I), which possesses & peculiar insecticidal
and systemic activity, very effectively controls the
olive fly (Dacus oleae Gmel.).2, the olive moth
(Prays oleellus F.)*, the cherry fruit fly (Rhagoletis
cerasi 1..)* and many other important pests. It was
of interest, therefore, to investigate the metabolic
behaviour and biological properties of this insecticide.

Experiments carried out by means of paper
chromatography have demonstrated that oxidation
of compound (I) by potassium permanganate and by
hydrogen peroxide produces some derivates. Among
them one component has been isolated, purified (by
means of 100-tube Craig countercurrent distribution)
and identified : the 8-(methylearbamyl) methyl
0,0-dimethyl-thiolphosphate (II). The low Rp values
of the spots and other evidence suggest that the
other products of the oxidation of compound (I)
are due to hydrolysis (possibly 0,0-dimethyl dithio-
and thiol-phosphoric acids). Metallic ions (Fes*
Cu?+, Zn?+) catalyse the conversion of dithiophos-
phate (I} to thiolphosphate (II).
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The same transformation has been shown to occur,
at least partially, in vivo in plants such as broad
beans, after root absorption of the insecticide, and in
cherries, picked from sprayed trees; and in vitro in
animal tissues, by incubating the insecticide (I) with
mouse liver. Other derivatives (possibly products of
hydrolysis), besides the thiol metabolite (II), from
hydrogen peroxide oxidation of compound (I), were
not found in the paper chromatographed tissues.

A gradual reduction in the amount of compound
(I1), obtained by chemical synthesis and applied to
broad beans and cherries in the same conditions as
insecticide (I), was demonstrated by paper chromato-
graphy and bioassay, but no evidence was obtained
on the conversion of this compound to other derivates.

Toxicological researches indicate that the thiol-
phosphate (IT) is a much stronger esterase inhibitor
than the dithiophosphate (I): 185 times as effective
as bovine cholinesterase inhibitor and 883 times as
offective as house fly (Musca domestica L.) cholin-
esterase inhibitor. Nevertheless, compound (II) is
only four times as toxic as (I) to mice by oral
administration.

The insecticidal activity of both substances (I) and
(IT), tested on 11 species of insects, is nearly equal ;
the small differences being related to species and
stages of Insects and methods of testing. This suggests
also that insects may metabolize the dithiophosphate
(I) to thiolphosphate (II). On the other hand, the
two substances possess different acaricidal activities :
compound (II) is about 38 times as toxic asg (I) to
adults of Paratetranychus pilosus Can. and Fanz.
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Finally, studies on systemic properties have been
conducted. Both products, when applied to roots,
stems or leaves of beans are absorbed and trans-
located to other parts of the plants in amounts lethal
to the test mites (adults of T'etranychus telarius L.)
feeding on untreated parts of the same plants.
Furthermore, both compounds penetrate from the
outside to the inside of fruits and exert a lethal
effect on some species of fruit-eating larvee.

Detailed results will be published elsewhere.
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a—Tocopherol and Hyaluronidase in vivo

Tre description of exudative diathesis in chicken
by Dam? indicatos a considerable degree of capillary
damage. In a further publication? he attributed this
to a deficiency of «-tocopherol.

Reports®* on the interaction of «-tocopherol and
hyaluronidase suggested to me that, apart from its
anti-oxidant activity, «-tocopherol might be involved
in the protection of inter-cellular cement substance.
Thus, in the condition described by Dam, the exuda-
tion eould be due to the effect of hyaluronidase acting
on the inter-cellular cement substance of the capillary
walls and surrounding supporting tissues without the
restraining influence of adequate «-tocopherol.

We divided twelve chickens into three groups of four
each. Group 1 was fed a basal ration low in vitamin
E and containing 17 per cent protein, 3-3 per cent
fat, 1-3 per cent calcium, 0-8 per cent phosphorus
and 0-5 per cent added sodium chloride ; group 2
roceived the same ration plus 14 1.U. vitamin E/lb.
fed as added ‘Rovimix’ (F. Hoffman, La Roche et
Cie.) ; group 3 a normal commercial ration. After
5 weeks on these diets two birds in each group were
injected intraperitoneally with a commercial brand
of hyaluronidase ‘Rondase’ (Evans Medical Supplies,
Ltd.). Each bird received 6,000 1.u. daily for 7 days.
On the eighth day the birds were killed together with
the eontrol uninoculated birds, and Table 1 shows the
results of post-mortem examination.

Table 1
Group Control birds Birds injected with
(no hyaluronidase) hyaluronidase
i Slight hasmorrhages | Hemorrhages and advanced
in muscles exudative diathesis
2 Normal Normal
8 Normal Slight heemorrhages in muscles

These results indicate that ¢n vivo B-tocopherol can
act as a regulator of hyaluronidase activity.
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