








contact with small amounts of a chemical
requires careful observation over several
generations. This may take two or three
years. In addition to being time-consum-
ing, it is expensive.

In the meantime the partially tested
pesticide may be manufactured, adver-
tised, sold, and widely used! Is this pro-
tection?

It is only fair to state that some manu-
facturers i1nsist on thorough investigation
before releasing a new product. Others
are not so careful, partly because they
lack the funds and facilities for such work,
and partly because the law does not de-
mand it.

Under the present laws any company
wishing to use a new chemical in or on
food is not required to first consult with
the Food and Drug Administration rela-
tive to merits or potential harmfulness.
This agency may confiscate or condemn
products only if they contain chemicals
proven to be deleterious. The inadequacy
of this law is obvious, but some illustra-
tions are illuminating.

Agene was used for artificially aging
flour over a period of thirty years before
it was discovered that dogs fed with bread
made from such flour developed ‘‘canine
hysteria” or “running fits.” The use of
this substance has now been abandoned
by the baking fraternity in favor of a
less ? ? ? harmful substance. Denatura-
tion of the proteins and damage to vita-
mins undoubtedly remains. Incidentally,
the United States Supreme Court in 1919
declared bleached flour to be unfit for
human consumption. If this judgment is
still on the books, why has it never been
enforced?

When the second of the “sulfa” drugs,
sulfanilamide, was introduced some years
ago, in addition to tablets, a lquid
preparation was sought. The drug was
relatively insoluble in the ordinary sol-
vents, but finally a chemical was found
that would dissolve an adequate dose.
This was one of the group now used as
an anti-freeze in car radiators. Without
adequate animal tests the product was
marketed. It was condemned only after
a number of deaths due to the solvent
occurred.

Other examples could be cited. How
Jong must we wait before adequate pre-
testing may be counted on to prevent
tragedies of this sort?

The Older Insecticides

Let us now consider the more impor-
tant chemicals used for the destruction
of pests. First of all we shall discuss those
in use for many years—adequate enough
to bring tremendous crops to maturity
during the recent world conflict.

With the exception of selenium and
arsenic, these chemicals do not transmi-
grate from the non-edible portions of a
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plant to those parts used for food. Nor
do they penetrate to any extent into the
fruit or leaf. Therefore, most of the resi-
dues may be removed by scrubbing with
soap and water and/or by dipping for
one minute in dilute hydrochloric acid.

The chronic toxicity of arsenic is well
known. 1In small doses it may have a tonic
effect. “Arsenic eaters” in the Tyrol feed
it to their horses to increase their stamina
and eat it themselves for the same reason.
The custom is not highly recommended.
As the chemical is usually metabolized
and excreted in from one to six weeks,
high chronic doses are necessary to pro-
duce damage.

However, such high contamination may
occasionally be found. Livestock grazing
in orchards which have been heavily treat-
ed with arsenic compounds may show
serious symptoms from such fodder. Some
years ago the American Medical Associa-
tion condemned apples from one county
in the State of Washington. These or-
chards had been so heavily treated with
arsenic that dangerous amounts of this
chemical had been taken up by the roots
of the trees and translocated to the fruit.

Arsenic is often applied to fruits in the
form of lead arsenate. The limit for the
compound on apples was set in 1940 at
3.6 ppm (parts per million). The lead
component is more dangerous in small
amounts than the arsenic. Lead is stored
in the bones at all dietary levels and may
cause kidney damage. A high level of
calcium in the diet tends to be protective.

Mercury is highly toxic and residual
compounds are dangerous. As little as 0.5
ppm may induce storage in the kidney
with resultant harm to that important
organ. Mercury vapor used to preserve
grain in storage has not been shown to
contaminate such grain.

Selenium in the soil is absorbed by the
roots and transmigrates to all parts of
plants. The same process occurs following
the application of sprays. This substance
may not therefore be used on food crops.
It causes abdominal pains, anemia, weight
loss and liver damage. Cattle, cropping
plants in seleniferous areas such as parts
of Wyoming, develop the “blind staggers.”
This is followed by paralysis and death.
Selenium sprays are used only on orna-
mental flowers.

Fluorine compounds are less toxic than
lead arsenate. Their toxicity lies in their
ability to precipitate calcium in the body.
“Cryolite” is used as an apple spray. When
so used the shipper is required to wash off
the residue. Drinking water containing from
0.1 to 1 ppm bas some effect in lowering
the incidence of dental caries in young
children. Even these concentrations may
produce mottled enamel and interfere with
bone metabolism.















pest control. Exposure to relatively small
amounts may result in severe illness or
death.

TEPP (or tetraethylpyrophosphate) is
the most potent of the group from the
acute standpoint. It is several times more
toxic than nicotine. HETP (hetraethyl-
tetraphosphate) is on a par with nicotine
and owes most of its destructive potential
to the percentage of TEPP present in the
mixture. Both these compounds are ra-
pidly hydrolysed and therefore dangerous
for only a few days after application.
They are also rapidly detoxified in the
body and therefore not stored in the
tissues.

Parathion is an ester of thiophosphoric
acid and contains a sulfur radical. It is
more slowly decomposed and as a result
presents more of a hazard. It is also fat
soluble to some extent.

Toxicology

There is little difference in suscepti-
bility among various animal species to
the toxic effects of these compounds.
Several hundred human cases of poisoning
have been reported with a number of
fatalities—most of them due to careless-
ness in handling the products.

The organic phosphates are toxic. by
absorption through the skin, by inhalation
and by ingestion. As little as one drop of
concentrated solution in the eye has
caused death. Whereas TEPP and HETP
have failed to show cumulative effects,
animal experiments have shown that re-
peated contact with small amounts of
parathion may produce poisoning.

It has been estimated that 25 mg. of
TEPP by mouth will produce moderately
severe symptoms in man. 100 mg. orally
would probably be fatal as would 500 mg.
applied to the skin.

The alkyl phosphates inhibit the enzyme
cholinesterase. This enzyme destroys ace-
tylcholine, one of the chemicals liberated
at nerve junctions and endings to transmit
the nerve impulse. Thus a lack of the
enzyme results in a marked prolongation
of each nerve impulse affecting primarily
the parasympathetic part of the nervous
system. Nicotine-like effects are also pro-
duced.

On acute exposure symptoms develop
rapidly once the cholinesterase level has
been sufficiently lowered. They include
loss of appetite, nausea, vomiting, abdom-
inal cramps, excessive sweating, pupillary
constriction, diarrhea, respiratory diffi-
culty, headache, dizziness, muscle twitch-
ing and weakness. Severe cases develop
coma, convulsions and death.

Repeated exposure to small dosss may
result in illness of severe degree. The en-
zyme system recovers fairly rapidly after
one episode, but may take weeks after
numerous subclinical contacts. Testing a
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blood sample for cholinesterase levels may
help in diagnosis. Sedatives and the intra-
velnous administration of atropine in doses
of 1 to 2 mg. as often as every hour may
be life sdving in severe cases of poisoning.
Death may occur within six to ten hours
of the development of symptoms. Recovery
from acute attacks is usually complete.
Adequate protective clothing and special
masks must be used by those handling
these chemicals.

TEPP and HETP present no problem.
Fruit pickers have become ill after enter-
ing an orchard treated with parathion
several days after its application. Food
crops are not supposed to be sprayed
within thirty days of harvest. A safe resi:
due on any one item of diet is considered
to be 2 ppm of parathion. In the case of
citrus fruit the peel will absorb and re-
tain higher residues than are allowable.
This is also true of other fruits. As re-
gards apples and pears, if parathion is
applied—"strictly in accordance with the
recommendations of the Bureau of Ento-
mology & Plant Quarantine of the U. S.
Dept. of Agriculture with particular refer-
ence to the time between the last spray-
ing and the harvesting of the fruit, normal
weathering should result in parathion
residue no greater than a fraction of a
part per million.”

Nevertheless toxic parathion residues
have been reported by Pottenger in bread
and canned fruit. Again the human equa-
tion enters the picture.

Susceptibility to the organic phosphates
is variable as one would expect. In cases
of suspected poisoning a physician should
always be called. Blood tests may uncover
chronic cases.

Absorption and Translocation

TEPP is rapidly absorbed into plant
tissues as shown by growth inhibition or
stimulation and other metabolic disturb-
ances. The rapid breakdown of these com-
pounds limits the importance of their
absorption to the effect on plants.

Parathion has been reported to kill a
variety of insects on plants when applied
only to the soil. Biochemical studies and
bicassay have shown that absorption and
translocation does take place in insecti-
cidal amounts. The relative stability of
this chemical together with its toxicity
makes these findings of great importance
to animals and humans. Chemically al-
tered parathion has been found in some
citrus fruits. The toxicity has not yet
been reported.

Systemic Insecticides

These are chemicals absorbed and
translocated by actively growing plants
in sufficient amounts to kill insects feed-
ing at a site distant from the original ap-
plication. The principal compounds.of this
group are “OMPA” (octamethlypyrophos-





















