
Utah State University Utah State University 

DigitalCommons@USU DigitalCommons@USU 

Faculty Honor Lectures Lectures 

3-23-1956 

Some Effects of Inorganic Fluoride on Plants, Animals, and Man Some Effects of Inorganic Fluoride on Plants, Animals, and Man 

Delbert A. Greenwood 
Utah State University 

Follow this and additional works at: https://digitalcommons.usu.edu/honor_lectures 

 Part of the Life Sciences Commons 

Recommended Citation Recommended Citation 
Greenwood, Delbert A., "Some Effects of Inorganic Fluoride on Plants, Animals, and Man" (1956). Faculty 
Honor Lectures. Paper 41. 
https://digitalcommons.usu.edu/honor_lectures/41 

This Presentation is brought to you for free and open 
access by the Lectures at DigitalCommons@USU. It has 
been accepted for inclusion in Faculty Honor Lectures by 
an authorized administrator of DigitalCommons@USU. 
For more information, please contact 
digitalcommons@usu.edu. 

https://digitalcommons.usu.edu/
https://digitalcommons.usu.edu/honor_lectures
https://digitalcommons.usu.edu/lectures
https://digitalcommons.usu.edu/honor_lectures?utm_source=digitalcommons.usu.edu%2Fhonor_lectures%2F41&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/1016?utm_source=digitalcommons.usu.edu%2Fhonor_lectures%2F41&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digitalcommons.usu.edu/honor_lectures/41?utm_source=digitalcommons.usu.edu%2Fhonor_lectures%2F41&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:digitalcommons@usu.edu
http://library.usu.edu/
http://library.usu.edu/






Some Effects of Inorganic Fluoride on 
Plants, Animals, and Man 

DELBERT A. GREENWOOD 



FIFTEENTH ANNUAL FACULTY RESEARCH LECTURE 

Some Effects of Inorganic Fluoride on 
Plants, Animals, and Man 

DELBERT A. GREENWOOD 

Professor of Bioc~unry 

THE FACULTY ASSOCIATION 

UTAH STATE AGRICULTURAL COLLEGE 

LOGAN UTAH 1956 



OTHER LECTURES IN THE SERIES 

THE SCIENTIST'S CONCEPT OF THE PHYSICAL WORLD 
by Willard Gardner 

IRRIGATION SCIENCE: THE FOUNDATION OF PERMANENT 
AGRICULTURE IN ARID REGIONS 

by Orson W. Israelsen 

NUTRITIONAL STATUS OF SOME UTAH POPULATION GROUPS 
by Almeda Perry Brown 

RANGE LAND OF AMERICA AND SOME RESEARCH 
ON ITS MANAGEMENT 
by Laurence A. Stoddart 

MIRID-BUG INJURY AS A FACTOR IN DECLINING 
ALFALFA-SEED YIELDS 

by Charles A. Sorenson 

THE FUTURE OF UTAH'S AGRICULTURE 
by W. Preston Thomas 

GEOLOGICAL STUDIES IN UTAH 
by J. Stewart Williams 

INSTITUTION BUILDING IN UTAH 
by Joseph A. Geddes 

THE BUNT PROBLEM 
IN RELATION TO WINTER WHEAT BREEDING 

by Delmar C. Tingey 

THE DESERT SHALL BLOSSOM AS THE ROSE 
by D. Wynne Thorne 

THE TEACHING OF SCIENCE 
by Sherwin Maeser 

THE BEGINNINGS OF SETTLEMENT IN CACHE VALLEY 
by Joel Edward Ricks 

GENETICS OF CANCER AND OTHER ABNORMAL GROWTHS 
by Eldon J. Gardner 

OBLIGATIONS OF HIGHER EDUCATION TO THE SOCIAL ORDER 
by Ernest A. Jacobsen 





SOME .EFFECfS OF· INORGANIC FLUOBIDES .ON PLANTS, ANIMALs, AND MAN 29 

The dental caries experience of each student was measured 
by counting the number of filled teeth, missing teeth, teeth indi
cated for extraction, and teeth needing fillings. Past and present 
caries experience for the teeth was calculated as decayed, missing, 
and filled (DMF) rate. The third molars were excluded in the 
study because eruption of these teeth had not occurred in most 
of the students. 

The results of these studies revealed a relatively high dental 
caries experience in the students. Other studies of a similar 
nature conducted on students of different ages by Dalgleish and 
associates (1955) of the Division of Dental Health of the Utah 
State Department of Health have indicated an elevated dental 
caries experience in many Utah school chidren. The dental caries 
experience rate of the children was related to the amount of 
fluoride present in the drinking water. These findings are con
sistent with the results of similar studies conducted in other parts 
of the United States. 

The dental health of children in many Utah communities 
could be improved by fluoridation of their water supplies. This 
applies particularly to communities in Cache County where the 
incidence of dental caries is relatively high. 

SUMMARY 

�~�O�I�D�N�E� IS A GASEOUS chemical 
element of the halogen family. It is so active chemically that it 
is found in nature only in combination with other elements called 
fluorides. These substances are widely distributed. They are 
found in soils, sea water, in certain fresh waters, and in bones and 
teeth of all animals. Fluorides are found in low concentrations, 
either naturally or by introduction in feeds, foods, and vegetation. 
The main fluorine-containing minerals of economic importance 
are fluorite or fluorspar, cryolite, apatite, and sedimentary phos
phate rock. 

A number of studies have been conducted on the effects of 
fluorides on a wide variety of plants. Marked differences in the 
capacity of plants to absorb and tolerate gaseous fluorides have 
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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 tum 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 pem1anent 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 extra 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 aluminUll1 compounds to the 
ration, by the consumption of green forage, by including higher 
levels of calciUll1 compounds low in fluorine, and by adequate 
nutrition. 

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 
be expected. Scientific evidence indicates no harmful effects in 
man by 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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