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been observed. Leaves of certain varieties of gladioli, (Shirley
Temple ), Chinese apricot, and Italian prune are among the plants
which are sensitive to hydrogen fluoride.

The onset of symptoms following exposure to hydrogen fluor-
ide depends on a number of factors such as the concentration,
time of exposure, type and age of plant, temperature, type of light
and intensity, composition of the air, and its rate of circulation.

Exposure of sensitive green plants to elevated concentrations
of the gas for appropriate time intervals under controlled environ-
mental conditions may produce one or more of the following:
slight paling of the normal green pigment at the tips or margins
of leaves which may spread to other parts of the leaf, a pale green
area at the margins may turn into a light buff color, and finally a
reddish brown sometimes called leaf scorch. Varying degrees of
injury to tissues of leaves may occur until the entire leaf becomes
affected and early defoliation noted.

Other toxic substances and environmental conditions may
produce symptoms in plants which resemble those produced by
fluorides. A correct positive diagnosis of injury to plants by
fluorides requires that a complete history of the plants and their
environment be known and adequate chemical tests for fluorides
in the atmosphere, soil, water, and plant tissues reveal the pres-
ence of toxic amounts of the element.

The effects of fluorides on animals depend on a number of
factors such as the physical and chemical properties of the com-
pounds ingested, dosage or amount given, method, and length of
administration.

When large doses (several grams) of soluble inorganic fluor-
ides are given orally to animals in a short time interval (few
minutes or hours), acute intoxication develops. The symptoms
associated with this type of poisoning are partly local, affecting
the gastro-intestinal tract (thirst, vomiting, abdominal pains, -
diarrhea) and partly caused by absorption which results in alter-
nate painful spasms and pareses, weakness, excessive salivation,
perspiration, dypsnea, and weakened pulse. Death may occur,
attributed primarily to respiratory paralysis. One or more of the
symptoms may be absent.

As young animals are fed above normal concentrations of
fluorides during the period of tooth development, there is grad-
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ual evidence of chronic symptoms. A slight alteration in the ap-
pearance of the permanent teeth, ranging from slight white stri-
ations to chalky areas in the enamel, is the first detectable change.
This may be the only deviation from normal observed.

The ingestion of excessive amounts of fluorides by young farm
animals for long periods causes more striking changes in the teeth
such as brown discolorations, pitting, and marked wear of the
entire tooth. The exposure of adult farm animals with completely
erupted teeth to excessive amounts of fluorides for long periods
will produce chronic symptoms of fluorosis except the teeth will
remain normal. Bones and joints of the animals may become
enlarged and exira bone growths, or exostoses, may appear in
different parts of the skeleton. Some animals may become stiff
and intermittent lameness may occur. In advanced stages of
fluoride intoxication, systemic effects such as anorexia, inanition,
and cachexia may develop. Other secondary symptoms such as
decreased milk production and rough hair coat may be observed.

Starvation and other conditions which interfere with normal
physiological processes may produce some symptoms that re-
semble those found in severe chronic poisoning by fluorides.

A positive diagnosis of fluorosis in animals may be made
when clinical symptoms typical of those produced by fluorides
are present in teeth, bones, and involve vital systemic processes,
and chemical analyses indicate excessive amounts of fluorine are
present in the diet, urine, teeth, bones, or in all four.

There are significant differences in the toxicity of different
compounds of fluorine depending on solubility and other factors,
and in the sensitivity of various species to the same compound.
The common farm and laboratory animals may be listed in the
order of their apparent increasing tolerances to inorganic fluorides
(sodium fluoride) as follows: cattle, sheep, rats, swine, rabbits,
guinea pigs, chickens, and turkeys.

The tolerances of some animals to ingested fluorides may be
increased by adding certain soluble aluminum compounds to the
ration, by the consumption of green forage, by including higher
levels of calcium compounds low in fluorine, and by adequate
Dutrition.

The effects of excessive doses of inorganic fluorides on man
are similar to those found in animals. Man’s tolerance to inorganic
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fluorides is much lower than the animals studied. Large doses

of fluorides are harmful to both man and animals.

When man consumes drinking water containing about 1 ppm
fluorine, either naturally present or artifically added as a soluble
fluoride, during the period of calcification and eruption of the
teeth, a significant reduction in the incidence of dental caries may

ected. Scientific evidence indicates no harmful effects in

be e
maany the ingestion of this low concentration of fluoride in the

drinking water. Fluoridation of water supplies as one means of
reducing dental caries is a widespread practice in the United

States.
Additional fundamental research on the effects of fluorides

on plants, animals, and man is indicated.
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