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Summary

The fluoridation of public water supplies was introduced over 40 years

ago i the belicf that it was beneficial to tecth. More recent evidence,
however, reveals no lasting benefits and suggests thar fluoride may be
harmful to 1many ph);.sfo!og:'cn! systems. The present study investioates
effects of fluoride on the immune system and demonstrates that low
concentrations inhibit the migrational ability of lewcocytes.

In 1945 the fluoridation of public water supplics was intro-
duced as a public health measure aimed at reducing tooth decay.

Though some initial results were encouraging other trials
showed little or no effect and more recent studies show that

tooth decay rates have fallen cqually in both fluoridated and
non-fluoridated arcas world-wide!-6,

Fluoride 1s one of the most toxic imnorganic chemicals in the
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public water supplies, and at the concentrations used in dental
preparations, 1t 1s both safe and beneficial to teeth. However,
with mcreasing cxperience, doubts about both safety?-9 and
efficacy!-4 have arisen. While there is evidence of harm to the
stomach?!®-12 kidneys!?, thyroid!?, bones!¥-21 and reeth22 23 4t
higher concentrations, evidence for harm at concentrations

aroundﬂig_hnl 1s controversial. A possible link between fluo-

ridation of public water supplies and an increase in the cancer
death rate has been debated for over 20 years and there is now
no doubt that flnoride can cause genetic damage24-29. Dis-
sgreements an thus field revolve arcund the level at which
damage manifests?,

Inhibitory effects of fluoride on cifferent enzyme systems
have been demonstrated393!, However, one aspect of metabol-
1sm which has, to date, received scant attention with respect to
possible toxic effects of fluoride is the Inunune system.
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Materials and methods

The macrophage migration inhibition test studics aspects of cell
mediated immunity32 33, Measuring the abihity of leucocytes to
mugrate under different experimental conditions, it was orjgi-
nally developed as a test for allerpgy and cytoroxicity, and has

been adapted to cancer research® 3% Iy the present study it has

buu uscd as u i test iur Lymm‘{mt},

collected from patients 1.11111{.{@{}1:1{.1 venepuncture for other
investigations and from volunteering members of staff, They
were prepared by the method of Cachran er o34 35,
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200-uhtre aliquots of the ceils suspended in Eagle's mediam
contaiming  10% foetal antibiotic/
anumycotic solution were prepared. Four of these aliquots
were ncubated with sodium fluoride to give final concen-
trations of fluoride ion of 0.5, 1.0, 2.0 and 20.0pg/ml, and 2
were control tubes incubated with medium only. In 15 cases,

catf serum and 19,

four additional aliquots containing mercury and paraquat at

concentrations of 2.0 and 20. Ougl/ml were used for COmMparison
with known toxins., All 2 aliquots were incubated for 3 hours at

37°C.

At the end of the incubation period, quadruplicate samiples
were taken from cach 200-ulitre aliquot using microcapillary
tubes  and prepared  for migration by the method of
Cochran34 35, The cells were left to migrate at 37°C for 18
hours, after which time the migration areas were drawn using a
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phcate values meaned. The smgr,}tmﬁ md..,}: was calculated by
dividing the means of the test samples by the means of the two
controls. From these figures the percentage inhibition or
cnhancement of migration was calculated.

The results were analysed by the Student ¢ test, the matched
pairs, signed ranks test and McNemar's test3S,
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Results

Table 1 shows the mean percentage inhibidon of migration of
the cells when mcubated for 3 hours at 37°C with tie four
concentrations of fluoride. The mean percentage inhibition
obtained for all four concentrations of fluoride wac statistically
signihicant at the p<0.01 level. With the exception of 0.5 and
F.0pgfml which were not measurably different, the means for
the different  concentrations  also  differed signiﬁcnnt]y
(p<<0.01). There was a dosc-dependent relationship between
the concentration of fluoride and the mean percentage inhibi-

tion obtained. A plot of the logarichm of the dose against mean

T{J ble 1:

Percentage inhibition of migration at the different
concentrations of fluoride in 100 m:n]ﬂw
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0.5 1.0 2.0 200

[horide | 1,
Mean Q.46 10.92 16.42 26.86
S0 13.17 13.89 12.57 20.88
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pcreentage inhibition npproximatcd to a straight hine relation-
ship over the range of 0.5 to 20.0pg/ml. (chrcssmn cquntmn.

percent inhibition = 12.3 + 11.3 log concentration; r'= 0. 99;

p = 0,007) (Sec Figure 1).
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Graph of logarithm of fluoride concentration against

mcan percentage inhibition of migration
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Table 2 shows the mean percentage inhibition of migration
obtained in the 15 cases i which cells were incubated with

mercury and paraquat at 2.0 and 20.0pg/ml in addition to

{luonde at 0.5, 1.0, 2.0 and 20.0pg/ml. The i'nllibitidn obtained
with fluoride was greater than that obtained with paraquat and
sumlar to that obtained with mercury at 2. Ogag!ml Mercury at

e nples tested.
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Percentage inhibition of migration at the different
concentrations of fluoride, mercury and paraquat in 15
samples

| Fluoride |
Mean 10.0 14.3 22.9 33.8
SD 10.9 0.2 18.4 26.1 ]
Paraquat ' |
 Mean - . i2.1 25.2
SD - o 16.6 30.1
Mercury
L AMears - - 22.4 100
[1.3 0.0

SD

Discussion

“These results show that concentrations of fluoride of 0.5, 1.0,
2.0 and 20.0ug/ml significantly inhibit the ability of leucocytes
to migrate after incubavion [or 3 hours at 37°C. This inhibition
may be due to a direct toxic effect of fluoride on the leucocytes,
but it is possible that fluoride could trigger the release of
cytokines from the T-lymphocyte
macrophage activity,

" Fluoride reacts with hydrogen bonds in biological molecules
to form hydrogen-[luoride bonds thus distorting the hydrogen
bonding responsible for the normal configuration of proteins

s, which then act to inhibic
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and the active sites of enzymes30, The finding that fluoride has
adverse cffects on many ‘aspects of body function is therefore
not surprising. It has been claimed?9 that fluoride does not have
adverse physiological effects below a concentration of 10ug/mi.
Itis, however, I'I'lbl"&.]ik(:])' that fluoride affccts ccllular metabo-
l1ism at all concentrations but that in some systems this effect is
not detectable until doses in excess of 10pg/ml are reached. The
present scrics of experiments clearly demonstrate effects of
(uornide as low as 0.5ug/iml.

Many of the experiments purporting to show evidence of
harm have been carnied out with concentrations in excess of
those used in the fluoridation of public water supplics. These
concentrations, however, arc all much lower than those used in
fluoridated toothpastes, topical gels and mouth rinses, which
arc often swallowed, p'lrticulnrly by young children. These
CXpCriments arc thcrcforc relevant to the gencral thesis that the
toxic hazards of these dental measures have yet to be fully
evaluateds. Thc present study covered the concentrations used
in public water supplics and demonstrated that the ability of
leucocytes to migrate was significantly impaired even at the
lowest concentrations.

‘The immunec system i1s our first linc of defence against attack
whether from the outside from bacteria, viruses and other
parasites, or from within, {from the spontancous peneration of

potentially cancerous cells. Any agent which affects the ability
of the immunc system to function efficiently cither by a dircct
toxic cffect or by interflering with the release of cytokines will

. tend to reducc the resistance of the pc-pulatmn to infection as
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and“fmnituiic
depressed states such as the post-viral fatigue syndrome and
AIDS. The effcct on individuals already suffering from such
immunc-depressed conditions is likely to be serous.

In this study the cells were exposed to the various concen-
trations of fluonde for a period of 3 hours. Where fluoridation
of public water supplies is undertaken, exposure will be
continuous and life-long. Reported values for plasma fluoride
range from 0.7 to 2.4ug/18 37, the conditions reproduced by the
lower levels of fluoride used in this study. While some of the
100 blood samples showed little or no inhibition at the
concentrations of fluoride used, some were vervy obviously
affected, and the mean effect was a significant inhibition at all

concentrations. A section of the population may therefore be ac

risk of compromisced immune system function from water
{luornidation schemes.

All recent large-scale surveys have shown minimal benefits
to tecth from fluoridation programmes'-6. On the other hand,
chronic exposure to fluoride at 1pg/ml could have a long-term
detrimental effece on the gencral health of the population. Over
the past 20 to 30 years there has been a substantial and
uncxplained rise in 3 number of conditions such as allergy,

auto-immune diseases and the post viral fatiguc syndrome. The

common factor in these conditions is an alteration in the
efliciency of the immune system,
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