
General Discussion- Session IV

RELATIONSHIP BETWEEN METABOLISM OF
ANTICHOLINESTERASES AND TOXICITY

BARNES: Is there any evidence that the different
toxicities of a group of related carbamates for the
whole animal are determined by the different
speeds with which they are metabolized and detoxi-
fied?

KNAAK: Studies of metabolism in the rat indicate
that carbamates are readily metabolized and excre-
ted in the urine, in the faeces, and in respiratory
carbon dioxide. There are differences between
carbaryl (LD50 = 500 mg/kg) and carbofuran
(LD50 = 8-10 mg/kg), but these differences have
not been correlated with toxicity.

ALDRIDGE: A question has been asked about the
influence of the metabolism of insecticides on
toxicity. In studies on resistance to organophos-
phorus compounds, Lewis at Rothamsted has
shown that the rate of metabolism of diazinon by
glutathione O-ethyl transferase is much greater
in resistant than in sensitive flies: in the latter, the
diazoxon could be found, whereas in resistant
flies it could not be detected. In this case, meta-
bolism appears to have a decisive effect on toxicity.

METCALF: With respect to in vivo metabolism as a
determinant of the toxicity of carbamates, carbaryl
provides an interesting example. This compound is
rapidly metabolized by several microsomal reac-
tions, which can be inhibited by the synergist
piperonyl butoxide. The LD50 values for carbaryl
have been studied in our laboratory by Dr L.
Brattsten, who found a range from 0.3 ,ug/g for
Tetraopes tetraophthalmus, the red milkweed beetle,
to 4 000 tug/g for the fly Sarcophaga bullata. With
piperonyl butoxide, the LD50 values were 0.1 ,ug/g
and 10 jtg/g, respectively. The affinity of Mobam t
(50 = 3 x 10-7 M) for housefly acetylcholinesterase
is similar to that of carbaryl (15 = 9X 10-7 M).
The LD50 of carbaryl for the housefly is about
900 ,tg/g and that of Mobam t is about 15 jtg/g;
with piperonyl butoxide the LD50 values are 12.5
,tg/g and 8 ,ug/g, respectively. Clearly the sulfur-
containing benzothienyl ring is much more resis-

t Names against which this symbol appears are identified
in the Glossary on pages 445-446.

tant to mixed-function oxidase detoxification than
is the naphthyl ring, and this factor is dominant
in determining toxicity.

NARAHASHI: I wish to comment on the relationship
between metabolism and selectivity of cyclodienes
discussed by Dr Hollingworth. We recently obtained
evidence that dieldrin itself is not the active molecule.
It is possible that the activity of dieldrin results
from its conversion to aldrin trans-diol; this is
based on the observation that although dieldrin,
when applied directly on the normal cockroach
ganglion, can exert a synaptic effect only after a long
period of latency, aldrin trans-diol can do so in a
few minutes. Therefore, the conversion of dieldrin
to aldrin trans-diol may be a biological activation,
and data on the metabolism of cyclodienes must
be interpreted with great caution if one wishes to
relate them to selective toxicity.

WILKINSON: It seems unlikely that aldrin trans-diol
is the active moiety resulting from exposure to al-
drin or dieldrin. The trans-diol can be produced
only as a result of epoxide hydrase action on diel-
drin. Consequently, if the conversion of aldrin
to dieldrin is blocked by a synergist, such as pipero-
nyl butoxide-and this can readily be accomplished-
the synergist should exhibit an antagonistic action
on the toxicity of aldrin. This is not found to be
the case.

GAGE: This Session has indicated that knowledge
of the kinetics of metabolism might provide valua-
able information on mechanisms of action and
possibly lead to the design of new insecticides.
Unfortunately, much of the published work on
metabolism does not take a kinetic approach,
but describes the pattern of metabolites at a fixed
period after a single dose. This type of investigation
is undertaken mainly by or on behalf of pesticide
manufacturers, who demand this information to
satisfy requirements of regulatory authorities in
granting a tolerance. However, owing to the high
cost, it seems unlikely that pesticide manufacturers
will sponsor work on further aspects of metabolism
unless they are directly requested to do so.
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