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Abstract

Seven multiple sclerosis subjects had
their silver dental fillings (amalgams) re-
moved which contained approximately 50%
mercury. A visual evoked response (VER)
test was performed before amalgam re-
moval. Approximately six months after
amalgam removal a second VER test was
performed on all subjects, and the latencies
of the VER decreased significantly. The
mean latency of P1 for the right and left eye
combined decreased by 23.1 milliseconds
(P=0.011) and NI of the right and left eye
combined decreased by 31.7 milliseconds
(P=0.026). It was hypothesized that mer-
cury from dental amalgam was an
etiological factor in reduced nerve conduc-
tion velocity in MS subjects.

Introduction

One of the diagnostic symptoms of
multiple sclerosis (MS) is a reduction of
nerve conduction velocity as measured by
the visual evoked response (VER) test. A
characteristic of mercury toxicity is also a
slower nerve conduction velocity."* Evi-
dence has shown that mercury leeches from
the silver dental filling commonly called the
amalgam®* in the form of mercury vapor.
The dental amalgam contains about 50%
mercury. Approximately 75% to 80% of
inhaled mercury vapor passes into the
blood stream and is transported to all parts
of the body.** Mercury vapor from the
amalgam is in the elemental form, and
when in this form it can pass the blood
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brain barrier before being ionized.” After
ionization, it then becomes entrapped
within the brain. Epidemiology studies have
correlated dental fillings with multiple scle-
rosis.* Mercury is known to demyelinate
nerve fibers,’ can damage the blood brain
barrier’ and can slow the nerve conduc-
tion velocity,** all of which are found in MS.
Ahlrot-Westerlund'® compared mercury lev-
els of cerebral spinal fluid of MS subjects
to a control group without MS and found
mercury levels were eight times higher in
the MS group. Mercury also has the ability
to cause autoimmune reactions which is
the leading theory on the etiology of MS.'2
A study by Siblerud and Kienholz* found
that multiple sclerosis subjects who had
their dental amalgams removed reported
34% fewer exacerbations than a control
group of multiple sclerosis subjects with
dental amalgams. The amalgam removal
group had significantly high total
T-lymphocytes and (CD8) suppressor
cells. After hearing the hypothesis of the re-
lationship of mercury and MS, many MS
subjects have had their amalgams removed.
This study reports on the before and after
results of the visual evoked response of
seven MS subjects who had their dental
amalgams removed for this study.

Methods

An ad was placed in a Denver newspa-
per asking for MS subjects with silver den-
tal fillings to participate in a research study.
Seven female MS patients volunteered for
the study. They averaged 37.7 years in age
(age range, 32-46). To confirm their diag-
nosis of MS, an MRI (Magnetic Resonance
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Imaging) test was performed on all subjects
by MDMRI in Denver. The MRI confirmed
central nervous system lesions for all pa-
tients in this study. Before the removal of
amalgams, the seven MS subjects under-
went a visual evoked response (VER) test.
The test stimulus was a checkerboard pat-
tern reversal. Each subject was tested for
two trials for each eye. The average of the
two trials was measured for the P1 and N2
of the VER. Each subject was then assigned
to a dentist in Colorado who had stopped
using silver/mercury fillings. Seven dentists
volunteered their services for the research,
and the dental amalgams of the subjects
were replaced by a composite material that
did not contain mercury. Six months after
amalgam removal, the VER testing was re-
peated. Testing was performed without
examiner knowledge of the first VER test
results. Latency measures of the primary
components of the VER (P1 and N2) were
analyzed by analysis of variance and the
student “t” test by the Statistical Lab at
Colorado State University.

Results

Of the seven subjects, five showed a
decrease in the mean latency of the P1 and
N2 components of the VER (Table 1, p. 171)
after removal of their dental amalgam. As
shown in Table 2, (p. 171), the average
change for P1 was 23.1 milliseconds
(p=0.011) and for N2, 31.7 milliseconds
(p=0.0026). The mean latencies of P1 in the
right eye decreased for the group by an av-
erage of 25.4 milliseconds (p=0.051) while N2
decreased by 32.8 milliseconds (p=0.036). In
the left eye, the mean latencies decreased
by 20.1 milliseconds (p=0.072) for P1 and by
30.7 milliseconds (p=0.086) for N2.

Discussion

The findings presented here are con-
sistent with the hypothesis that mercury
from dental amalgam may be associated
with multiple sclerosis. When the depend-
ent variables of VER latencies were com-
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pared before and after amalgam removal,
there was a significant decrease in latencies
after removal. Clinical evidence has shown
that mercury slows the nerve conduction
velocity. Median motor, median sensory,
and sural nerve conduction velocity was
measured in 16 workers who were chroni-
cally exposed to various inorganic mercury
compounds.! The subjects were compared
to an unexposed control group. A signifi-
cant slowing of the median motor nerve
was found which correlated to increased
levels of mercury in blood and urine. Levine
and coworkers" found that elemental mer-
cury reduced both motor and sensory pe-
ripheral nerve conduction on factory
workers exposed to mercury. They found
significant correlations between increased
urine mercury concentrations and pro-
longed motor and distal latencies. One of
the consequences of demyelinating lesions
is the slowing of nerve conduction veloci-
ties.” It is likely that slowed conduction
contributes to the delay in the visual
evoked potential, but it’s not known if it
can account for the whole delay. It is
thought that there could be a delay in the
generation of the cortical response as a
result of conduction block in a proportion
of the incoming fibers. It is known that
mercury can cause demyelination of nerve
fibers.” Studies by Eggleston and Nylander*
found a direct correlation between the
number of amalgams and brain mercury in
post mortem studies. McDonald* con-
cludes in his textbook that there are a
number of mechanisms which could ac-
count for the delay seen in the visual
evoked potential, but the contribution of
each is uncertain. Perhaps we are seeing
mercury's affect on the neurotransmitters.
Mercury has the ability to inhibit the up-
take of dopamine at synapses.”” It can also
inhibit the binding of serotonin' at the
synaptic site. Rajanna, et al.,” found that
mercury decreased norepinephrine uptake
in brain synapses and yet another study®
found that mercury can block the release
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Table 1. Visual evoked response latency of P1 and N2 (milliseconds before

and after amalgam removal).

1 Before
After

2 Before
After

3 Before
After

4 Before
After

5 Before
After

6 Before
After

7 Before
After

122.0
85.2

1104
58.8

155.0
117.0

110.4
76.8

98.4
72.0

88.8
924

144.0
148.8

162.0
121.2

142.8
110.4

199.0
151.0

165.6
110.4

169.2
104.4

114.0
124.8

178.0
178.8

100.0
75.6

99.6
69.6

156.0
123.6

103.4
74.4

106.0
69.6

91.2
93.6

140.0
148.8

153.0
100.8

121.2
105.6

216.0
151.2

145.6
157.2

217.0
105.6

122.4
126.7

175.0
188.4

Table 2. Visual evoked response mean latencies of P1 and N2 (milliseconds).

Mean

Before After Difference F t value P
P1- right eye 118.4 93.0 254 3.50 0.051
N2- right eye 161.51 128.71 32.8 4.46 0.036
P1- left eye 113.74 93.60 20.1 2.70 0.072
N2- left eye 164.31 133.61 30.7 2.31 0.086
Before After Difference F t value P
P1-right

and left eye 116.1 93.0 23.1 3.10 0.011
P2- right

and left eye 162.9 131.2 31.7 243 0.026
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of acetylcholine. If mercury is interfering
with synaptic conduction of the nerve im-
pulse, one would expect a slower nerve
conduction velocity and a delay in the
visual evoked response.

Conclusion

This study presents evidence that the
visual evoked response latencies decreased
significantly in five of seven MS patients
after removal of amalgams that contain
approximately 50% mercury. Because pre-
vious studies have shown that people ex-
posed to mercury vapor have a reduction
in nerve conduction velocity, it can be hy-
pothesized that mercury in dental amal-
gams may be an etiological factor in re-
duced nerve conduction velocity found in
multiple sclerosis patients.

References

1. Singer R, Valciukas JA, Rosenman KD: Periph-
eral neurotoxicity in workers exposed to inor-
ganic mercury compounds. Arch Environ
Health, 1987; 42 (4): 181-184.

2. Mattsson JL, Miller E, Alligood JP, et al: Early ef-
fects of methylmercury on the visual evoked re-
sponse of the dog. Neurotox, 1981; 2 (3): 499-514.

3. Gay DD, Cox RO, Reinhardt JW: Chewing releases
mercury from fillings. Lancet I, 1979; 984-985.

. Svare CW, Peterson LC, Reinhardt JW, et al: The
effect of dental amalgams on mercury levels in
expired air. ] Dental Res, 1981; 60: 1668-1671.

5. Hursh]B, Clarkson TW, Cherian MG, et al: Clear-
ance of mercury (Hg-197, Hg-203) vapor in-
haled by human subjects. Arch Environ Health,
1976; 31: 302-309.

. Friberg L, & Vostal J: Mercury in the environ-
ment. Cleveland, OH. CRC Press. 1972.

. Clarkson TW: The pharmacology of mercury com-
pounds. A Review Pharmacol, 1972; 12: 375-406.

8. Craelius W: Comparative epidemiology of mul-
tiple sclerosis and dental caries. J of Epid &
Comm Health, 1978; 32: 155-165.

9. Chang LW: Neurotoxic effects of mercury- a re-
view. Environ Res, 1977; 14: 329-373.

10.Aholrot-Westerlund B: Multiple sclerosis and
mercury in cerebrospinal fluid. 2rnd Nordic sym-
posium on trace elements in human health and
disease. Odense, Denmark. Aug 17-21,1987.

11.Trachtenberg IM: Chronic effects of mercury on
organisms. US Dept Health, Education, Welfare,
NIH, DHEW, Washington, DC. 1974; 74-473.

~

(=)}

N1

Vol.

12, No. 3, 1997

12.Rossert ], Pelletier L, Pasguier R, et al: Auto-reac-
tive T cells in mercury-induced autoimmunity.
Demonstration by limiting dilution analysis. Eur
J Immunol, 1988; 18: 1761-1766.

13.Siblerud RL, Kienholz E: Evidence that mercury
from silver dental fillings may be an etiological
factor in multiple sclerosis.Sci  Total Environ,
1994; 142: 191-205.

14.Levine SP, Cavender GD, Langolf GD, et al: El-
emental mercury exposure: peripheral neuro-
toxicity. Brit J Ind Med, 1982; 39 (2): 136-139.

15.McDonald WI, Siberberg OH: Multiple Sclerosis.
London. Butterworth. 1986; 117,118.

16.Eggleston D, Nylander M: Correlation of Dental
amalgam with mercury in the brain tissue. J
Prosth Dent, 1987; 58: 704-707.

17.Rajanna B, Hobson M, Harris L, et al: Effects of
cadium and mercury on NA (+) - K+, TPASE,
and uptake of 3H-dopamine in rat brain
synaptosomes. Arch Int Physiol Biochem, 1990;
98 (5): 291-296.

18.0udar P, Caillard L, Fillon G: In vitro effect of
organic and inorganic mercury on the
serotonergic system. Pharmacol Toxicol, 1989;
65 (4): 245-248.

19.Rajanna B, Hobson M: Influence of mercury on
uptake of (3H) dopamine and (3H) norepine-
phrine by rat brain synaptosumes. Toxicol Lett,
1985; 27 (1-3): 7-14.

20.Cooper GP, Manalis RS: Influence of heavy met-
als on synaptic transmission: a review.
Neurotoxicol, 1983; 4 (4): 69-83.

172




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 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
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /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
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




