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SUMMARY: Clinical data presented here indicate that fluo-
ride can induce urticaria, dermatitis, allergic stomatitis

and gastro-intestinal manifestations. The differential diag-
nosis between allergy and intolerance to fluoride is outlined,

Fluorine is the most electro-negative of all elements and will com-
bine with almost any element to form many different compounds, It has
a high affinity for calcium, When introduced into the body,either by in-
halation or ingestion, the fluoride ion acts as a hapten by combining with
serum proteins., Taves (1) has demonstrated two forms of fluoride in hu-
man blood serum. Of the total 0.14 ppm normally found, 0,02 ppm is pre-
sent as free ion capable of entering into any number of potential reactions
whereas the remainder is protein-bound, To date, not much is known about
protein-bound fluoride which normally accounts for about 85 percent of
the total fluoride in human serum, It has been suggested (2) that this
bound fluoride consists of covalently-bonded organic fluoride,

In considering allergic manifestations due to fluoride, it is neces-
sary to differentiate between allergy and toxicity of a drug, Toxicity,
a reaction specific for each drug, is essentially a function of excessive
dosage and of individual tolerance often due to decreased excretion of the
drug. Allergy to a drug, on the other hand,produces a specific group of
symptoms regardless of the composition of the drug.

Toxici

Acute fluoride poisoning, either accidental or suicidal, is an example
of excessive dosage., For instance, in 1974 (3) 12 adults and 201 students
from a rural school in Stanly County, North Carolina, experienced nausea
and vomiting shortly after drinking orange juice prepared with tap water
and ice, Due to malfunction of the fluoride pump, which was feeding the
solution of sodium fluoride into the water supply the water contained 125
mg/liter of fluoride; the orange juice 270 mg/liter, A similar outbreak
occurred in Hungary in 1965 (4).

Another form of toxic reaction to fluoride, not necessarily due to
excessive dosage, is dental fluorosis, a defect in the development of the

enamel of the teeth which occurs in some children who ingest a fluoride
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compound during the period of tooth development. According to Dean (5)
up to 10 percent of the children drinking water fluoridated at 1 ppm from
birth "show very mild or more severe types of mottled enamel, "

In 1956, Waldbott (6) recorded a series of cases of incipient fluo-
ride poisoning from drinking water at the | ppm concentration, in 18 out
of 52 of which a history of allergic manifestations was observed, The
symptoms of these cases described in detail by Waldbott cleared com-
pletely when the patients were placed on nonfluoridated water for drink-
ing and cooking, and reappeared with the resumption of fluoridated water,
He also observed that allergic individuals have a lowered tolerance to
drugs (7).

Grimbergen's cases of poisoning by fluoridated water, established
by a double- blind study, constitute intolerance to fluoride (8 ), His pre-
liminary results with 60 patients out of a group of 300 indicate that cer-
tain individuals are intolerant to fluoride and develop reproducibly gastro-
intestinal symptoms, stomatitis, joint pains, polydipsia, headaches and
visual disturbances, Petraborg (9 ) presented additional data on this di-
sease,

Drug Allergy or Hypersensitivity

Hypersensitivity or allergy, however, is an immunological phenomen
peculiar to the affected individual, not necessarily related to dosage or
to the normal action of the drug. The allergic manifestation results from
the interaction of specific antibodies with the drug localized in tissue
cells whence allergic mediator substances such as histamine or comple-
ment are released, Allergic symptoms usually continue, and in some
cases become more severe, as long as the drug is being administered,

The presence of tissue and blood eosinophilia, allergic edema, prompt
response to epinephrine, and positive intradermal and/or patch tests aid
in the differentiation, The double-blind test with the use of nonfluori-
dated water in appropriate dilutions, constitutes a specific diagnostic
tool,

Rapaport and Linde (10 ) state in their book: "A few patients have
been reported sensitive to fluoride. They had some allergic symptoms
from using toothpaste or vitamin preparations containing fluoride, "

Urticaria has been reported by Lidbeck, Hill and Beeman (11), Fis-
cher (12 ) and Geiger (13 ) as one of the symptoms in acute fluoride intoxi-
cation, Waldbott observed chronic urticaria which he was able to trace to
fluoridated water (14). A case of urticaria in a pregnant woman taking
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fluoride tablets was reported by Zanfagna (15) in 1965 to the U, S, Food
and Drug Administration, Its director informed him that reports had
been received which establish fluoride as the cause of dermatitis,

Atopic Dermatitis: Feltman (16) reported allergic manifestations
caused by fluoride tablets, One percent of a series of 1,100 cases, pre-
sented evidence of undesirable side- effects from fluoride therapy, name-
ly atopic dermatitis, headaches, epigastric distress, varying from slight
discomfort to bloody vomiting,

Contact Dermatitis: In 1948 Abelson (17 ) reported typical contact
dermatitis with vesiculopapular pruritic lesions on the first and second
phalanges and the thumb of the right hand of a dentist. It occurred im-
mediately upon application of a 2% solution of NaF to his patient's teeth,
The author has observed repeatedly the pattern of dermatitis on the
fingers such as Abelson described in dentists, contact-sensitive to medi-
cation applied to teeth. A 4-plus positive patch test reaction to a 2%
solution of sodium fluoride was obtained. Monocaine applied simultan-
eously with the fluoride solution as a patch test gave a negative reaction,

Stomatitis: Douglas (18 ) observed stomatitis in 133 cases from fluo-
ride-containing toothpastes. The patients' ages ranged from 3 1/2 to 92
years, His series included one family of six and another of four, every
member of which was adversely affected by fluoride toothpastes. All
were refractory to antibiotic therapy and to local medications. The le-
sions cleared only when a nonfluoride toothpaste was substituted for the
fluoride-containing one, In 32 patients the stomatitis was reproduced by
reapplying the fluoride dentifrice, in some as often as six times,

Lee (19 ) encountered in a family consisting of a grandmother, son
and grandson, what appeared to be allergic lesions in the mouth, on the
tongue and throat due to the use of fluoridated water, All lesions clear-
ed with the use of nonfluoridated water for drinking and cooking. The
grandmother, however, had a recurrence of the lesions when she resumed
the use of fluoridated water, A similar case due to the use of fluoridated
water was reported by Kailin (20). This patient also showed a hypersen-
sitivity to iodides and to bromides.

Shea et al, (21) recorded allergic reactions to fluoride in six child-
ren and one adult, They exhibited the following conditions after the use
of toothpaste and vitamin preparations containing fluoride: urticaria,
exfoliative dermatitis, atopic dermatitis, stomatitis, gastrointestinal
and respiratory allergy.
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Case Reports: Mrs, M,E,T., age 48, consulted her family physi-
cian while residing in Michigan in 1966 for muscular weakness, progressive
fatigue associated with a loss of appetite, marked polydipsia, diarrhea
alternating with constipation, hearing loss and loss of weight. She was
known to be sensitive to penicillin and to the phenothiazines, She was
hospitalized for a medical checkup including extensive laboratory tests,
x-ray examinations and cardiac evaluation, Her physician considered her
symptoms due to allergy of unknown origin,

In 1968, she visited at an air base in New York where she drank
fluoridated water for several days. She promptly developed an acute
generalized urticaria the cause of which was not determined. In 1969
after she had moved to Pittsburgh she consulted a dentist for periodon-
tal disease. The dentist noticed a hyperemia and edema of the tongue
which he attributed to drinking fluoridated water, Her physician con-
cluded after reviewing the case history that most of the symptoms had
cleared by the use of nonfluoridated water for drinking and cooking and
agreed with the dentist that the patient was allergic to fluoride, Des-
pite her precautions, the patient developed another attack of urticaria,
The cause was traced to fluoridated water in Cola drinks,

In 1972, the patient was again exposed to fluoridated water while
in the Carney Point area of New Jersey. She developed convulsions and
became unconscious necessitating a week's stay at a hospital, A thor-
ough evaluation with extensive laboratory tests were unrevealing. The
patient now resides in Brookfield, Mass, and is using well water contain-
ing less than 0.2 ppm fluoride for all purposes. She also attempts to
avoid beverages and food contaminated by fluoride, Most of her symp-
toms have cleared and she has been gradually gaining weight, Sensitivity
to fluoride was confirmed by positive challenge tests,

Case 2: Mrs, J. G, of Methuen, Mass, reported severe, allergic
reaction in her 4 year-old son caused by ingestion of a fluoride tablet,
Within minutes after taking a fluoride pill, sudden extreme edema of
lips and tongue was followed promptly by severe periorbital edema and
swelling in the pharynx and nasal passages, dypsnea and wheezing. Where-
as no further data could be obtained on this case, the outbreak of this
episode is so characteristic of allergic shock from fluoride that its re-
port here is believed to be warranted,

Fluoride as a constituent of vitamin preparations, dentifrices and
drinking water can cause symptoms of allergy or intolerance in a seg-
ment of the population, Atopic individuals with known sensitivities and
those suffering from specific chronic illnesses appear to be most suscep-
tible,
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