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IS DENTAL FLUOROSIS CAUSED BY THYROID HORMONE
DISTURBANCES?

SUMMARY: Although it has been known since 1917 that mottled dental enamel (later
recognized as dental fluorosis—DF) is identical with that observed in thyroid
dysfunction, disturbances of thyroid hormone metabolism during crucial periods of
tooth development as the primary cause of DF have received very little
consideration by dental researchers. New findings indicate that thyroid hormone
metabolism is disturbed in peripheral tissue of children with DF, thereby helping to
account for timing of events observed in DF and the delayed eruption of teeth in
fluoridated areas and further suggesting the use of DF as a marker and diagnostic
aid for iodine deficiency disorders.
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Shortly after Professor G Vardiman Black and Frederick S McKay published
their impressively illustrated reports in Dental Cosmos in 1916 on mottled dental
enamel (later identified as dental fluorosis) they had observed in Colorado,!
McKay in 1917 reported that Professor John E Grevers of Utrecht, Holland, to
whom he had sent specimens of mottled teeth, found the identical condition in
the teeth of people with goiter in Utrecht.? Grevers also obtained laboratory evi-
dence from his drinking water studies on rats that there was a clear association of
his clinical cases of goiter with mottled enamel, and, like McKay, postulated a
connection with an unidentified component in the drinking water—found years
later, in 1931, to be fluoride.

At about the same time, and independently of McKay, Leon Goldemberg, a
medical practitioner in Buenos Aires, was conducting extensive research into
areas of Argentina having “Kropfwisser’—the German word for “goiterous
waters”. After studying the available literature of the time, Goldemberg became
convinced that the goiters observed in many such areas were not actually caused
by any deficiency of iodine—as was commonly held—but were, in fact, caused
by excessive intake of fluoride from a// sources: water, food, and air.

Goldemberg’s further study led him to believe that—if fluoride was indeed able
to cause iodine deficiency and symptoms such as goiter and cretinism—then it
should also be able to reduce the excess levels of blood iodine in his patients who
presented themselves with an enlarged thyroid gland, bulging eyes, and heart pal-
pitations, a group of symptoms which had been given the name Basedow Dis-
ease, or Graves’ Disease in the UK. Iodine had earlier been identified as the
“mysterious toxin raging through the body” of all such patients. After first con-
ducting animal experiments to test his hypothesis and producing a condition he
called “fluoride cretinism”, Goldemberg began treating his Basedow patients suc-
cessfully with fluoride therapy.* Later, Wilhelm May and others adopted Gold-
emberg’s treatment method to include various organic fluoride compounds, and,
for many decades, “fluoride therapy” became the first line of treatment for hyper-
thyroidism in Germany and Austria.>-°

McKay and his dental colleagues, however, paid no further attention to the
clear association between dental disorders and thyroid dysfunction. Instead, their
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focus shifted to the observation that the “mottled enamel”, identified to be a
developmental disorder, was apparently more resistant to caries. Dental research-
ers, not endocrinologists, then became the experts on all matters related to fluo-
ride.

Since McKay’s time, dental fluorosis (DF) has been studied extensively, but
even to this date dental researchers state that the mechanisms underlying the
pathogenesis of DF are not yet understood.” Fluorosed (mottled) teeth are labeled
only a “cosmetic defect”, as one can read repeatedly in public health reviews on
the topic and in pro-fluoridation literature.® The obvious question beckons: How
can one declare a “developmental disorder” to be only a “cosmetic defect”, if the
mechanisms are not understood?

In fact, DF is a developmental disorder—originating from aberrant thyroid
hormone metabolism.

Perhaps the most obvious indication that DF is a condition caused by disor-
dered thyroid hormone signaling during the time of enamel development is the
long-standing observation of delayed eruption of teeth in fluoridated areas.” DF
is invariably associated with dental age and eruption of teeth, a process closely
controlled by thyroid hormone (TH). TH deficiency leads to delayed tooth erup-
tion, while TH excess leads to the acceleration of tooth eruption. The more fluo-
ride ingested, the longer it takes for the tooth to erupt. The later in life maturation
of enamel is completed, the greater is the severity of dental fluorosis. '

At the same time, other risk factors known to influence DF are identical to
those observed in thyroid dysfunction. Thus, while DF gets more severe at higher
altitudes, the same is generally true for iodine deﬁciency.11 Furthermore, while
the frequency of DF is significantly greater among Blacks, it is now known that
they also have a more sensitive thyroid status.'?

It is well established that DF can only occur as a result of excessive fluoride
exposure during crucial times of development—in utero to approximately 30
months for deciduous teeth and permanent incisors— and is marked by events
related to timing. Thus, it is associated with delayed tooth emption,g’lo delayed
removal of enamel matrix proteins,13 delayed enamel maturation,' %13 etc.,
clearly indicating that a tissue-specific differentiation program is being disturbed.
Endocrinology has firmly established TH to be the crucial regulator of all tissue-
specific differentiation programs during development. Appropriate TH levels at
the precise time are critically important for the coordination of developmental
processes. This is most clearly demonstrated in amphibia, in which metamorpho-
sis does not occur in thyroidectomized larvae unless TH is present. The metamor-
phic transitions of individual organs in amphibia are all controlled by TH, with
each event occurring at distinct developmental stages, requiring correct spatial
and temporal manner. 4 (Since the 1930s fluoride has been known to inhibit and
delay metamorphosis in amphibia.6 Just a coincidence?)

In the physiology of human development, the importance of TH is especially
evident in the central nervous system in which TH deficiency during fetal and
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neonatal periods can lead to morphological and functional abnormalities, the
most severe manifestation of which is cretinism.

The findings by AK Susheela and co-workers, as published in this issue of Flu-
oride," present not only the first reports on TSH and free TH levels in children
and adolescents with DF, but, in addition, show that even in children without
DF—but with elevated fluoride serum levels—abnormal TH metabolism is
present, as previously observed in workers exposed to fluoride,'® as well as in
children and adults with various amounts of fluoride in the water supply.6’17 This
new evidence indicates that iodine metabolism is being disturbed in peripheral
tissue through manipulation of the deiodinases, the three enzymes which deli-
cately regulate TH metabolism through external TSH/G-protein activation. The
disturbances in TH levels observed are identical with those observed in iodine
deficiency disorders (IDD).

TH deficiency during the secretory stage of amelogenesis results in poorly cal-
cified enamel,'® a hallmark of dental fluorosis. Since it is during this time that
any alterations in TH may also influence the neurological development of the
child, enamel defects in deciduous teeth and permanent incisors, such as dental
fluorosis, should be used as a marker and aid in the diagnosis of neurological and
iodine deficiency disorders, as has been suggested by others.!9-2?

Understanding thyroid hormone metabolism is essential in understanding fluo-
ride toxicity. Further research, be it on dental or skeletal fluorosis, effects on IQ,
oxidative stress, etc., should focus on this matter with utmost urgency, since it is
here that all observed adverse effects can be explained, thereby leading to a new
toxicological assessment of “fluorosis”, and, most importantly, proper treatment
and prevention.

Andreas Schuld

Parents of Fluoride Poisoned Children (PFPC)
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Vancouver, BC, Canada

V5M-4C4
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REFERENCES

1 Black GV, McKay FS. Mottled teeth: An endemic developmental imperfection of the enamel of
teeth, heretofore unknown in the literature of dentistry. Dent Cosmos 1916;58:129-56; 477-84; 627-
34; 781-92; 894-904.

2 McKay F. Progress of the year in the investigation of mottled enamel with special reference to its
association with artesian water. J Natl Dental Assoc [renamed J Am Dent Assoc in 1921]
1918;5:721. (Read before the National Dental Association at its Twenty-First Annual Session, New
York City, NY, October 23-26, 1917.)

3 Goldemberg L. Action physiologique des fluorures. Compt Rend Soc Physiol (Paris)
1926;95:1169-72.

4 Goldemberg L. Traitment de la Maladie de Basedow et de I’hyperthyroidisme par le fluor. La
Presse Medicale 1930;102:1751-54.

Fluoride 2005;38(2)



94 Schuld

10

11

12

13

14

15

16

17

18

19

20

21

22

May W. Die Basedowsche Krankheit—Jod und Fluor. Aulendorf: Editio Cantor;1950.

Parents of Fluoride Poisoned Children (PFPC) [Homepage on the Internet]. History of the fluoride
iodine antagonism. ©1996-2005 [updated frequently; cited March 30, 2005] Available from http://
64.177.90.157/pfpc/html/thyroid_history.html

Kubota K, Lee DH, Tsuchiya M, Young CS, Everett ET, Martinez-Mier EA, Snead ML, Nguyen L,
Urano F, Bartlett JD. Fluoride induces ER stress in ameloblasts responsible for dental enamel
formation. J Biol Chem. 2005 Apr 23 [Epub ahead of print].

Available from: http://www.jbc.org/cgi/reprint/M503288200v1.pdf

The British Fluoridation Society for evidence-based information on fluoride, water fluoridation and
health. Dental Fluorosis in Perspective. Briefing November 1997.

Available from: http://www.bfsweb.org/documents/fluoros.pdf

Parents of Fluoride Poisoned Children (PFPC) [Homepage on the Internet]. Delayed Eruption. ©
2002 [cited March 30, 2005] Available from: http://www.bruha.com/science/html/
tooth_eruption.html

Rwenyonyi CM, Birkeland JM, Haugejorden O, Bjorvatn K. Dental variables associated with
differences in severity of fluorosis within the permanent dentition. Clin Oral Investig. 2000
Mar;4(1):57-63.

Parents of Fluoride Poisoned Children (PFPC) [Homepage on the Internet]. Altitude & Dental
Fluorosis. ©1996 - 2005 [cited March 30, 2005]. Available from: http://www.bruha.com/science/
html/altitude.html

Parents of Fluoride Poisoned Children (PFPC) [Homepage on the Internet]. Dental Fluorosis and
“Blacks”. ©2004 [cited March 30, 2005] Available from: http://64.177.90.157/science/html/
fluorosis_blacks.html

DenBesten PK, Yan Y, Featherstone JD, Hilton JF, Smith CE, Li W. Effects of fluoride on rat dental
enamel matrix proteinases. Arch Oral Biol 2002 Nov;47(11):763-70.

Bianco AC, Salvatore D, Gereben B, Berry MJ, Larsen PR. Biochemistry, cellular and molecular
biology, and physiological roles of the iodothyronine selenodeiodinases. Endocr Rev 2002;23:38—
89. Available from: http://edrv.endojournals.org/cgi/content/full/23/1/38

Susheela AK, Bhatnagar M, Vig K, Mondal NK. Excess fluoride ingestion and thyroid hormone
derangements in children living in Delhi, India. Fluoride 2005;38(2):98-108.

Mikhailets ND, Balabolkin MI, Rakitin VA, Danilov IP. Thyroid function during prolonged
exposure to fluorides. Probl Endokrin (Mosk)1996;42(1):6-9.

Bachinskii PP, Gutsalenko OA, Naryzhniuk ND, Sidora VD, Shliakhta Al. Action of the body
fluorine of healthy persons and thyroidopathy patients on the function of hypophyseal-thyroid the
system. Probl Endokrinol (Mosk).1985;31(6):25-9.

Biggerstaff RH, Rose JC. The effects of induced prenatal hypothyroidism on lamb mandibular third
primary molars. Am J Phys Anthropol 1979 Mar;50(3):357-62.

Noren JG, Alm J. Congenital hypothyroidism and changes in the enamel of deciduous teeth. Acta
Paediatr Scand 1983 Jul;72(4):485-9.

Noren JG, Gillberg C. Mineralization disturbances in the deciduous teeth of children with so called
minimal brain dysfunction. Swed Dent J 1987;11(1-2):37-43.

Phyllis J. Mullenix, Ph.D. Letter to Dr. Irwin Kash. June 17, 1999. Available from: http://
www.bruha.com/pfpc/html/mullenix2.htm

Bhat M, Nelson KB. Developmental enamel defects in primary teeth in children with cerebral
palsy, mental retardation, or hearing defects: a review. Adv Dent Res 1989 Sep;3(2):132-42.

Published by the International Society for Fluoride Research
http://homepages.ihug.co.nz/~spittle/fluoride-journal.htm
Editorial Office: 727 Brighton Road, Ocean View, Dunedin 9051, New Zealand

Fluoride 2005;38(2)



	SUMMARY: Although it has been known since 1917 that mottled dental enamel (later recognized as dental fluorosis-DF) is identical...
	1 Black GV, McKay FS. Mottled teeth: An endemic developmental imperfection of the enamel of teeth, heretofore unknown in the literature of dentistry. Dent Cosmos 1916;58:129-56; 477-84; 627- 34; 781-92; 894-904.
	2 McKay F. Progress of the year in the investigation of mottled enamel with special reference to its association with artesian w...
	3 Goldemberg L. Action physiologique des fluorures. Compt Rend Soc Physiol (Paris) 1926;95:1169-72.
	4 Goldemberg L. Traitment de la Maladie de Basedow et de l’hyperthyroidisme par le fluor. La Presse Medicale 1930;102:1751-54.
	5 May W. Die Basedowsche Krankheit-Jod und Fluor. Aulendorf: Editio Cantor;1950.
	6 Parents of Fluoride Poisoned Children (PFPC) [Homepage on the Internet]. History of the fluoride iodine antagonism. ©1996-2005 [updated frequently; cited March 30, 2005] Available from http:// 64.177.90.157/pfpc/html/thyroid_history.html
	7 Kubota K, Lee DH, Tsuchiya M, Young CS, Everett ET, Martinez-Mier EA, Snead ML, Nguyen L, Urano F, Bartlett JD. Fluoride induc...
	8 The British Fluoridation Society for evidence-based information on fluoride, water fluoridation and health. Dental Fluorosis in Perspective. Briefing November 1997. Available from: http://www.bfsweb.org/documents/fluoros.pdf
	9 Parents of Fluoride Poisoned Children (PFPC) [Homepage on the Internet]. Delayed Eruption. © 2002 [cited March 30, 2005] Available from: http://www.bruha.com/science/html/ tooth_eruption.html
	10 Rwenyonyi CM, Birkeland JM, Haugejorden O, Bjorvatn K. Dental variables associated with differences in severity of fluorosis within the permanent dentition. Clin Oral Investig. 2000 Mar;4(1):57-63.
	11 Parents of Fluoride Poisoned Children (PFPC) [Homepage on the Internet]. Altitude & Dental Fluorosis. ©1996 - 2005 [cited March 30, 2005]. Available from: http://www.bruha.com/science/ html/altitude.html
	12 Parents of Fluoride Poisoned Children (PFPC) [Homepage on the Internet]. Dental Fluorosis and “Blacks”. ©2004 [cited March 30, 2005] Available from: http://64.177.90.157/science/html/ fluorosis_blacks.html
	13 DenBesten PK, Yan Y, Featherstone JD, Hilton JF, Smith CE, Li W. Effects of fluoride on rat dental enamel matrix proteinases. Arch Oral Biol 2002 Nov;47(11):763-70.
	14 Bianco AC, Salvatore D, Gereben B, Berry MJ, Larsen PR. Biochemistry, cellular and molecular biology, and physiological roles...
	15 Susheela AK, Bhatnagar M, Vig K, Mondal NK. Excess fluoride ingestion and thyroid hormone derangements in children living in Delhi, India. Fluoride 2005;38(2):98-108.
	16 Mikhailets ND, Balabolkin MI, Rakitin VA, Danilov IP. Thyroid function during prolonged exposure to fluorides. Probl Endokrin (Mosk)1996;42(1):6-9.
	17 Bachinskii PP, Gutsalenko OA, Naryzhniuk ND, Sidora VD, Shliakhta AI. Action of the body fluorine of healthy persons and thyroidopathy patients on the function of hypophyseal-thyroid the system. Probl Endokrinol (Mosk).1985;31(6):25-9.
	18 Biggerstaff RH, Rose JC. The effects of induced prenatal hypothyroidism on lamb mandibular third primary molars. Am J Phys Anthropol 1979 Mar;50(3):357-62.
	19 Noren JG, Alm J. Congenital hypothyroidism and changes in the enamel of deciduous teeth. Acta Paediatr Scand 1983 Jul;72(4):485-9.
	20 Noren JG, Gillberg C. Mineralization disturbances in the deciduous teeth of children with so called minimal brain dysfunction. Swed Dent J 1987;11(1-2):37-43.
	21 Phyllis J. Mullenix, Ph.D. Letter to Dr. Irwin Kash. June 17, 1999. Available from: http:// www.bruha.com/pfpc/html/mullenix2.htm
	22 Bhat M, Nelson KB. Developmental enamel defects in primary teeth in children with cerebral palsy, mental retardation, or hearing defects: a review. Adv Dent Res 1989 Sep;3(2):132-42.

	Published by the International Society for Fluoride Research
	http://homepages.ihug.co.nz/~spittle/fluoride-journal.htm
	Editorial Office: 727 Brighton Road, Ocean View, Dunedin 9051, New Zealand


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


