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FIGURE 6 Fluoride treated rabbit duodenal villi showing mucus

strand with degenerated epithelial cells and surface
abrasions [x 1344]

toxicity and fluorosis, stomach and intestinal disorders are caommon
[9].  Gastrointestinal problems in 45 percent of fluorosis patients in
Sicily have been cited by Waldbott [1978] and he further commented

that in India these manifestations are rarely seen [13].

It now emerges that the reports on fluorosis, which appeared from
India, gastrointestinal problems were not reported as it was the strong
belief that fluoride affects only the bone & tooth and soft tissue mani-
festations were not associated with fluoride toxicity and fluorosis.
In a recent epidemiologica! survey conducted in a "high fluoride" area

in North India [1988], severe gastrointestinal problems have been obser-
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ved in as many as 47 percent of the population surveyed [14, unpub-
lished datal.

Significant cytomorphologic abnormalities of the duodenal mucosa
were observed in the fluoride treated rabbits. The duodenal epithelium
presented a gradual transformation from normal to "cracked-clay"
appearance in certain regions, whereas in some others pronounced
"cracked-clay" appearance with cellular degeneration were noticed.
Thus the "cracked-clay" appearance is possibly the beginning of cellular
degeneration in response to chronic fluoride toxicity. Gaginella et
al, [1976] [15] reported "cracked-clay" appearance in the intestinal
mucosa of rabbits treated with ricinoleic acid. As both fluoride and
ricinoleic acid are brining about a similar kind of structural abnormality,

a similar pathogenesis may be involved.

The corrosive properties of fluoride compounds may be responsible
for the changes seen in the duodenal mucosa. Sodium fluoride in the
presence of hydrochloric acid produced in the gastric region is known
to form highly corrosive hydrofluoric acid. Even with small amounts
of fluoride, sufficient hydrofluoric acid can form and cause extremely
severe pain and ulceration on the stomach and the upper part of the
intestine [10]. In the lower part of the intestine, the bowel content

gets alkaline, thus acid lesions are rarely seen.

The mucus coated strands extending over the villi may form a protective
cover over the villus surface against further acid lesions resembling

the "mucus-bicarbonate" barrier in a normal system [16].

This communication therefore highlights that the prolonged ingestion
of excess fluoride does bring about severe acid lesions in the intestinal
mucosa, which may be responsible for the major gastrointestinal com-
plaints of human subjects afflicted with chronic fluoride toxicity and

fluorosis.
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