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Research Needs and Priorities: Toxicity of Pesticides
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The mechanism of the toxic action of the organo-
phosphorus (OP) and carbamate insecticides is well
understood. So, also, is the basis for the selective
toxicity of compounds like malathion, for which
mammals but not insects have very active detoxicat-
ing mechanisms. The possibility of other even more
selectively toxic OP or carbamate insecticides being
discovered, either accidentally or as a result of
planned research, always exists. It is not always easy
to give this work any special priority except to stress
the desirability of supporting anyone with ideas for
work that may throw additional light on the basis of
the differences in toxicity of these insecticides.
From the point of view of the hazard to man, much

information exists that makes it possible to assess the
significance of blood cholinesterase depression after
exposure to OP insecticides. The same is not yet
true for the carbamates. For example, it is not yet
known whether very severe depressions in plasma
cholinesterase activity are or are not indications of a
potentially dangerous degree of poisoning. More
work is needed on the kinetics of inhibition and its
reversal in the case of human tissue cholinesterase
and carbamate insecticides.
The chlorinated hydrocarbon insecticides do not

appear to be serious acute or chronic poisons for
man. Recent work in animals has shown how small
daily doses may have striking effects on the activity
of certain liver enzymes. The significance of these
changes is not yet understood, but many workers are
interested in this phenomenon, and more informa-
tion will become available from laboratories with no
special interest in these compounds as insecticides.
The hazards from chemosterilants remain com-

pletely unknown. If these compounds show promise
under field conditions, they cannot be considered for
use where residues will be ingested by man until much
more is known about the mechanism of their action
on reproductive tissues. There is inadequate informa-
tion on the size of ineffective and non-cumulative
doses in laboratory animals, hence no basis at all for
extrapolation to man. The possibilities of preventing
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or reversing the effects of these materials after they
have been absorbed has not yet been studied.
There is so little fundamental research taking place

to study the mode of action of poisonous substances
that it is hoped that more funds can be made avail-
able to enable WHO to support this trend of research
in the field of pesticide toxicology. This type of work
is not done by the manufacturers, who normally
carry out whatever tests on animals are required by a
country for registration of products. Such work may
add little or nothing to our knowledge of how a
pesticide exerts its effects, and it is only with this
knowledge that we are better able to appreciate the
possible hazards to persons who are exposed to in-
secticides. It is in public health work, and not in the
agricultural use of pesticides, that large numbers of
people receive significant exposure. The World
Health Organization has already been able to give
invaluable support to some basic work on the toxic
action of carbamates, and more work on this topic
is needed, so it may be hoped that increased support
can be expected. The need for WHO to support fun-
damental basic research in toxicology probably will
diminish. Already in the German Federal Republic
it has been recommended that wherever a university
has a chair of pharmacology it should seek to create
a department of toxicology. Three such departments
already have been set up. We can expect a similar
trend in the USA.
On the more applied aspects of research on the

toxic hazards of pesticides, recognition must be given
to the tremendous contribution made by Dr Wayland
J. Hayes and his colleagues, of the Communicable
Disease Center, Atlanta, Georgia. It would be true
to say that his laboratory has furnished about 9000
of the information that has enabled WHO to go
ahead with recommendations for the safe use of
pesticides in public health.

PRIORITIES

Research priorities would be as follows.
(1) Development of a cheap, robust, slow-release

preparation suitable for a variety of OP insecticides
for the addition to domestic and drinking-water is
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important. What is needed is a briquette type of pre-
paration, brightly coloured, so that the inspector can
see that water is being treated. This type of prepa-
ration should reduce or eliminate all risks of gross
contamination, unpleasant tastes, etc. None of the
techniques for treating water containers by sprays
will fulfil the needs for rigorous control of Aedes
aegypti.

(2) During the evaluation of such briquettes, quali-
tative analysis of the treated water will be essential
to check their performance. An attempt should be
made to simplify such methods for regular use in a

campaign so that any anxiety about possible end-
treatment of water could be investigated. Also, it
would be advisable to check if significant levels are

present in water in which A. aegypti larvae are found,
in case they are resistant.

(3) For perifocal spraying, some estimate of the
hazards by skin and clothing contamination should
be made, using the techniques already so well devel-
oped by Hayes and his staff. It would then be pos-
sible to say whether or not the more toxic OPs could
be used for this purpose.

(4) If larvicides are likely to have to be changed, it
may be necessary to supplement the facilities which
the US Public Health Service's Communicable
Disease Center has for testing the effects of water-
contamination levels of the pesticide on human
volunteers. For OPs and carbamates, the effects can
be monitored by regular blood cholinesterase
determinations. It probably would be undesirable
to try to carry out such investigations on sections
of the population actually involved in control pro-
grammes.
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