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Lstrongly support the add*. .0 AS 08.36 that will allow a dentist to reoommend

the removal and replacement of dental amalgam restorations with another approved
dental material and not he faced with the threat o f dental hoard sanction.

Yours very truly

GovernwWalter Hiekel



April 1997

Alaska legislators
Alaska State Capitol Building
Juneau, Alaska 99801

Dental Statute Additions
*Sec. 3. AS 08.36.315 is unaided by adding a

new subsection to read;

(b) Notwithstanding other provisions ofthis
section, the board may not impose a disciplinary sanction on a
dentist based SOlely on the grounds that the dentist removed
or placed, or recommended the removal or placement of, a
professionally recognized restorative material for a patientin
the absence ofdemonstrable physical ham to the patient
mSec. 6. AS 08.36 is amended by adding a now section to
read Sec 08.36.335.  Patient's right to choice Id re-
storative material. Thia chapter may not be construed to de-
prive a dental patient to the right to choooc or replace a
professionally recognizedrestorative material.

Dental Amalanm Restorations

Denial amalgam restoration* consist of 50Y0 mercury, 33%
silver, 13% tin, 2% copper, and a trace amount ofzinc After
on MTwilgnm i* installed in a tooth It slowly releases mercury
and the other metola into the body. Mercury Is die single
most toxic non radioactive metal; the most minute amount
damages human cells. This challenge* systemic functions of
every individual and ofdeveloping fetuses and can lead to
health problems and birth defects. Mercury leakage and its
subsequent pathophysiologic effects are slow processes. Most
health problems caused by mercury poisoning are pcrcrivod
many yean after amalgams ore installed.

Dentists have been installing amalgam restoration* in patients
teeth for more than 150 year*. Ever sense they were first In-
stalled dicrc has been an issue as to whether dental amalgam
restorations cause adverse health effects.

Science Documenting Health Effect*

In 1984 a group of conscientious dentists realized there was a
neod to scientifically explore the safety ofamalgam restora-
tions. Since then many renowned medical scientists at uni-
versities around the world have researched possible
pathophysiologic effects associated with mercury leaking from
amalgam restorations. Consequently there rue a growing
number of scientific studies that document pathophysiologic
health effects associated with the amalgam. Saute docu-
mented effects are summarized below.

« each amalgam leaks about 2 to 3 ug Ofmercury per day
(l.e. from the amalgam into the body),

« more than 2/3 ofcxcrctablc mercury in humans is derived

fromamelgans,

e mercury crosses the placenta into the tissue of a develop-
ing fetus,

ConsumersDental Choice Project

* mercury is capable ofinducing autoimmunity,

mercury immediately and continually challenges the
kidney's functioning,

e mercury can enhance the prevalence of multiple antibiotic
resistant intestinal bacteria/

e people exposed to mercury on a sustained bases arc at
risk to towered fertility.

elevated levels of mercury are found in the brain (issue of
Alzheimer's disease patients. In an on going study at the
University of Kentucky, documentation is being devel-
oped which ixreflitably connects many aspects of Alzheim-
er's disease to mercury leaking from dental amalgams.

.

Dental Board Disciplinary Action

The American Dental Association's (ADA) code of ethics
makes the removal of serviceable mercury amalgam
restorations for health reasons an issue of ethical conduct.
According to the ADA's code of ethics a dentist who
acknowledges that mercury amalgam restorations are toxic
and re~uoimends Ibeir removal for health reasons has acted
unethically ("...the removal or amalgam restorations from the
non-allerglc patient Ibr the alleged purpose of removing toxic
substances from the body when such treatment is performed
solely at tlie recommendation of the dentist is improper and
unethical...." ADA Resolution 42H-1986. Transaction

1986:536)

On the bases ofthe ADA's code of ethics, dental boards in
other states have taken disciplinary action against dentists
who have practiced their profession in accordance with
current scientific knowledgo and their conscience. The
disciplinary action has rangod from restrictions placed on
their practice to the loss of license. Today, more than 20
dentists to other states are under board review who remove
amalgams for health reasons. The above dental statute
additions will protea dentists in Alaska who want to inform
patients ofhealth risks associated with mercury leaking from
amalgam restorations and then proceed with appropriate
dental .are ifthe patient desires. It is our beliefthat these
dental statute additions will encourage a growth of both
amalgam restoration removal and installation of the biological
compatible composite restorations. With these dental statute
additions our society will be healthier anu its long term
medical cost reduced.

More detailed information about "the dental amalgam issue”
is presented on the world widewrijatamalgam.org. We
thank you in advance for considering tliis request. Please call
ifyou have any questions.

Yours very truly,

G. Soott Crowther, P. E.

P, 0. Sox 110831/Anchora%e, Alaska 99311-0831

VoiceM all (907) 319-2198/

elecopy (907) 322-3883
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(17) (@ Nothing in this section shall be construed
"DEPRIVEANY DENTAL PaTIENT OF THERIGHT TO CHOOSE OR REPLACE ANY
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The Dental Amalgam Issue LM

prepared on April 1997 by the
Consumer Dental Choice Project o

A Project o fthe Natjonal [nstitytefor
Science, Law and Public Policy
1424 16th Street, NW Suite 105

W ashington, D.C. 20036

This display presents the following information regarding the dental amalgam issue.
NIntroduction ofthe Issue

IpHistorical Overview of Mercury Use in Dentistry
II)Summary of Scientific Studies

IV)Patient Reports

V)Proper Amalgam Removal

VI)Amalgam Removal Studies

VIl)Pregnancy Precaution

Vin)American Dental Association Positionsl
DQAmalgam Lawsuit

X)Govemment Phase Outs

X1NTo Take Action

XIPQrganizations

X1IDBooks Available

XTVQNewsletters

XV)Hippocratic Oath

|)Introduction ofthe Issue

In dental terminology "silver" is a euphemism for an amalgam which dentists place
in our teeth as restoration material. Dental amalgam restorations consist of mercury,
silver, tin, copper, and a trace amount of zinc. After an amalgam is installed in a
tooth it slowly releases mercury and other metallic vapor into the body. Mercury is
the single most toxic non radioactive metal; the most minute amount damages human
cells. This challenges systemic functions of every individual and of developing
fetuses and can lead to health problems and birth defects. Mercury leakage and its
subsequent pathophysiologic effects are slow processes. Most health problems
caused by mercury poisoning are perceived many years after amalgams are placed.

H)Historicnl Overview of Mercury Use in Dentistry

Lorschejder, F.L., Vim . and Summers, A.Q. "Mercur)bExposure rom Silver
Tooth Fillings: Emerglng ‘Eiidence Questions a Traditional Dental Paradigm."
FASEB Journal (April 1995).

As early as the 7th century, the Chinese used a "silver paste" containing mercury
(Hg) to fill decayed teeth. Throughout the Middle Ages, alchemists in China and



Europe observed that this mysterious silvery liquid, extracted from cinnabar ore, was
volatile and would quickly disappear as vapor when mildly heated. Alchemist were
fascinated that at room temperature Hg appeared to "dissolve" powders ofother
metals such as silver, tin, and copper. By the early 1800's the use ofa Hg/silver paste
as a tooth filling material was being popularized in England and France and it was
eventually introduced into North America in the 1830s. Some early dental
practitioners expressed concerns that the Hg/silver mixture (amalgam) expanded
after setting, frequently fracturing the tooth or protruding above the cavity
preparation, and thereby prevented properjaw closure. Other dentists were
concerned about mercurial poisoning, because itwas already widely recognized that
Hg exposure resulted in many overt side effects, including dementia and loss of
motor coordination. By 1845, as a reflection ofthese concerns, the American
Society of Dental Surgeons and several affiliated regional dental societies adopted a
resolution that its members sign a pledge not to use amalgam. Consequently, during
the next decade some members ofthe society were suspended for the malpractice of
using amalgam. But the advocates ofamalgam eventually prevailed and membership
in the American Society of Dental Surgeons declined, forcing it to disband in 1856.
In its place arose the American Dental Association (ADA), founded in 1859, based
on the advocacy ofamalgam as a safe and desirable tooth filling material. Shortly
thereafter, tin was added to the Hg/silver paste to counteract the expansion
properties ofthe previous amalgam formula.

There were compelling economic reasons for promoting dental amalgam as a
replacement for the other common filling materials ofthe day such as cement, lead,
gold, and tinfoil. Amalgam's introduction meant that dental care would now be within
the financial means ofa much wider sector to the population, and because amalgam
was simple and easy to use, dentists could readily be trained to treat the anticipated
large number of new patients. By 1895, the dental amalgam mixture of metals had
been modified further to control for expansion and contraction, and the basic
formula has remained essentially unchanged since then. Scientific concerns about
amalgam safety initially surfaced in Germany during the 1920's, but eventually
subsided without a clear resolution. At the presenttime, based on 1992 dental
manufacturer specifications, amalgam (at mixing) typically contains approximately
50% metallic Hg, 35% silver, 9% tin, 6% copper, and a trace ofZinc. Estimates of
annual Hg usage by U.S. dentists range from approximately 100,000 kg in the 1970's
to 70,000 kg today. Hg fillings continue to remain the material preferred by 92% of
U.S. dentists for restoring posterior teeth. More than 100 million Hg fillings are
placed each year in the U.S. Presently, organized demistry has countered the
controversy surrounding the use ofHg fillings by claiming that Hg reacts with the
other amalgam metals to form a "biologically inactive substance™ and by observing
that dentists have not reported any adverse side effects in patients. Long-term use
and popularity also continue to be offered as evidence ofamalgam safety.

m)Summary of Scientific Stcies

ID a)ln 1984 a group of contentious dentists formed the International Academy of
Oral Medicine and Toxicology (IAOMT). One oftheir objectives was to
scientifically explore the safety ofamalgam restorations. Since 1984 members of
the IAOMT have inspired many renowned medical scientists at universities around
the world to research possible pathophysiologic effects associated with mercury
leaking from amalgam restorations. Consequently there are a growing number of



scientific studies that document pathophysiologic effects associated with the
amalgam. Some ofthe more paramount scientific studies are summarized below.

HIb)Lorscheider, F.L and summers, A.0. "Mercury Exposurefrom

ane Tooth Fillings: Emergmg Evidence Questions a Traditiondl Dental
aladlgm.” FASEB Journal (April 1995).

SUMMARY This documentreviews results of animal and human studies of
pathophysiologic effects related to mercury leaking from amalgam restorations.
Some pertinent points presented include:

e every amalgam leaks about 15 ug ofmercury per day,

e more than 2/3 ofexcretable mercury in humans is derived from amalgams,
e mercury crosses the placenta into the tissue ofa developing fetus,

e mercury is capable of inducing autoimmunity,

e mercury immediately and continually challenges the kidney's functioning,

e murcury can enhance the prevalence of multiple antibiotic resistant intestinal
bacteria,

e people exposed to mercury on a sustained bases are at risk to lowered fertility,

» elevated levels of mercury are found in the brain tissue of Alzheimer's disease
patients.

1 c)Vim Y. Takahashi, apd F.I. Lorschejder Maternal-fetal distribution of
mercury (203Hg) releasedfrom dentalamalgamtillings.” am. 1. physiol. 258
(Regulatory Integrative Comp. Physiol. 27): R939-R945 (1990).

ABSTRACT In humans, the continuous release ofHg vapor from dental amalgam
tooth restorations is markedly increased for prolonged periods after chewing. The
present study establishes a time-course distribution for amalgam, Hg in body tissues
ofadult and fetal sheep. Under general anesthesia, five pregnant ewes had twelve
occlusal amalgam fillings containing radioactive 203Hg placed in teeth at 112 days
gestation. Blood, amniotic fluid, feces, and urine specimens were collected at 1-to
3-day intervals for 16 days. From days 16-140 after amalgam placement (16-41 days
for fetal lambs), tissue specimens were analyzed for radioactivity, and total Hg
concentrations were calculated. Results demonstrate that Hg from dental amalgam
will appear in maternal and fetal blood and amniotic fluid within 2 days after

placement ofamalgam tooth restorations. Excretion ofsome ofthis Hg will also
commence within 2 days. All tissues examined displayed Hg accumulation. Highest
concentrations ofHg from amalgam in the adult occurred in kidney and liver,
whereas in "the fetnjjhelJilxihest amalgam Hg concentrations appeared in the liver and
pituitary glands. The placenta progressively concentrated Hg as gestation advancedlo
feim ,and milk concentration ofamalgam Hg postpartum provides a potential source-
ofH g exposure to the newborn,_ It is cuncludlrd~tfiat accumulation of amalgam Hg
progresses in maternal and fetal tissues to a stead state with advancing gestation and
is maintained.

H1 d)Drasch et. al. 'Mercury Burden ofHuman Fetaland Infant Tissues" european
Journal of Pediatrics (August 1994).



i

ABSTRACT The total mercury concentrations in the liver (Hg-L), the kidney cortex
(Hg-K) and the cerebral cortex (Hg-C) of 108 children aged 1 day- 5 years, and the
Hg-K and Hg-L of46 fetuses were determined. As far as possible, the mothers were
interviewed and their dental status was recorded. The results were compared to
mercury concentrations in the tissues of adults for the same geographical area. The
Hg-K (n=38) and Hg-L (n=40) of fetuses and Hg-K (n=35) an®"Hg-C (n=35) of.
oiler infants (11-50 weeks oflife) correlated significantly with the number®of__
dental amalgam fillings ofthe mother. The toxicological relevance olfhe
unexpeefecTKigTfHg~*"dfoTderTnFants from mother with higher numbers of dental
amalgam fillings is discussed. Conclusion Future discussion on the pros and cons of
dental amalgam should not be limited to adults or children with their own amalgam
fillings, but also include fetal exposure. The unrestricted application ofamalgam for
dental restorations in women before and during the child-bearing age should be
reconsidered. Abbreviations Hg-C total mercury concentration in the cerebral cortex
(ng/g wet weight). Hg-K total mercury concentration in the renal cortex (ng/g wet
weight). Hg-L total mercury concentration in the liver (ng/g wet weight).

ID e)An on-going study at the University of Kentucky has linked many aspects of
amalgam mercury to_bram tissue damage found in patients with Alzheimer'TDisease.
TWo abstracts ot this study are presented below.

IE el)Lorscheider, F, L., Vimy, M_J., Pendergrass, J.C., Haley, B.E., --'Mercury
Vaspor Exposure Inhibits Tubnuln] %moﬁng {0 éTE In Rat Brain: AMolecular
Lesion also Present in Human Alzheimer'Brain." Fases journal 9(4): A-3845.

FASEB Annual Meeting, Atlanta, Georgia (March 10, 1995).

ABSTRACT Methyl mercury will interact with tubulin causing disassemble of
microtubules that function to maintain neurite structure. Numerous reports also
establish that mercury vapor (HgO) is continuously released from "silver" amalgam
tooth fillings into mouth air.

In this present study rats were exposed to HgO 4 hr/day for 0, 2, 7, 14, and 28 days at
250 meg Hg/in3 air, a concentration present in mouth of humans with large numbers
ofamalgam fillings. Average rat brain Hg concentrations increased significantly
(40-100 fold) with duration ofHgO exposure.

By day 14 of HgO exposure, photoaffinity labeling ofthe b-subunit ofthe tubulin
dimer with (a32P)8N3G 7P in brain hamogenatcs was decreased 75% , as seen on
analysis of SDS-PAGE autoradiograms.

The identical neurochemical lesion ofsimilar magnitude is evident in Alzheimer
brain homogenates when compared to human age-matched controls. Since the rate of
tubulin polymerization is dependent upon binding oftubulin dimers to GTP, we
conclude that chronic inhalation ~flow-level HgO can inhibit polymerization of
tubulin essential for formation of microtubules.

HleZ)Pe dergrass, J., Israel, M., and Haley, B. "The DeleterIO\fS_EffeCtSOfL,OW
Micromolor Mercury on Important Brain anSCerebrosplna Fluid Proteins']

AmencanT”sso”iation oFPnarmaceutical Scientists, Annual Meeting, Miami, Florida
(November 1995).

ABSTRACT Alzheimer's Disease (AD) is the mostcommon cause ofadult onset
dementia. There is no effective treatment or proven diagnostic indicator of AD.
W hile the etiology and pathogenesis of AD are not known, there have been several



published reports ofaltered protein-nucleotide interactions.

Our laboratory developed the technique of nucleotide photoaffinity labeling as a
method for identifying the nucleotide binding domains ofseveral important
enzymes. We have also shown this technique to be very sensitive and reliable tool
for identifying changes in nucleotide-proteins interactions when comparing AD
brain and CSF (cerebrospinal fluid) to non-demented control tissues. For example,
we have shown using 32P8N3GTP and 32P8N3ATP that b-tubulin and creatine
kinase (CK) interactions, respectively, are aberrantin AD brain homogenates
relative to age-matched neurologic controls. This is despite both proteins being
present near control levels, indicating that both tubulin and CK have been modified

in the disease state.

Currently, photolabeling technology coupled with high resolution 2-D gels (IEF X
SDS-PAGE) has been developed to enhance the ability to detect changes in
protein-nucleotide interactions in brain and CSF samples. This approach shows what
appears to be specific changes in the 32P8N3ATP photo labeling profile of2D
separated CSF proteins of AD patients versus those ofnon-demented control CSFs
orin CSF of other neurodegenerative diseases.

This technology also shows that exposure of human control brain homogenates to
1-3 microM Hg2+-EDTA complex produces 32P8N3GTP-b-tubulin interactions
comparable to that of AD brains.

IV)Patient Reports

Iv a)siblerud, R.L. "Health Effects After Dental Amalgam Removal" sournal of
Orthomolecular Medicine. Vol. 5, No. 2, (1990).

SUMMARY A Utah dentist provided the names and addresses ofapproximately 300
people ofwho had their amalgams removed. A health questionnaire was sent to these
people; 86 subjects responded. Eighty (80) % ofthe subjects reported that they felt
better following amalgam removal. Nearly all ofthe subjects 91% said they were
glad their amalgams had been removed and 88% said they would o it again. An
increase in happiness and peace of mind was experienced by 58% ofthe subjects.
This evidence suggests that the well being ofthese subjects improved immensely
after amalgam removal.

IV b)Mary Davis editor 'Defense Against Mystery Syndromes” chek printing co.
March 1994

SUMMARY This book presents patient reported case histories, where they associate
their health problems to dental amalgam mercuiy. Case histories include: Chronic
Fatigue Syndrome, Seizures, Memoiy Loss, Migraines, Multiple Allergies, Multiple
Sclerosis, Depression, Lupus, Maldigestion, Chemical Sensitivities, Insomnia,
Miscarriages, Paralysis, Sinus Problems, Emotional & Mental Disorders, Infertility,
Endometriosis, Crohn's Disease, Rashes, Anxiety, Tremors & Spasms, Amyotrophic
Lateral Sclerosis, Universal Reactor and many others........

\)Proper Amalgam Removal

WARNING Ifyou have a serious health problem consult a medical doctor who is
informed on proper removal protocols before having your amalgams removed.

IAOMT Standards of Care, Preferred Procedure, "RedUCing Mercury Vapor



Exposurefor the Patient During Amalgam Removal." (September 1992)

The IAOMT has currently established the following amalgam removal protocols. If
these protocols are followed then the amount of mercury released during amalgam

removal is reduced.

 place arubber dam around the tooth to isolate it from the body,
e« provide an alternative source ofair to the patient,

e place asaliva ejector under the dam to remove mercury vapor that penetrates the
latex,

e use high volume evacuation with isolate attachment,
e section amalgams and remove in as large pieces as possible,
e remove and properly dispose ofrubber dam and mercury after amalgam removal.

Other amalgam removal precautions in addition to the protocols listed above
include:

e remove no more than two amalgams per appointment,
e time amalgam removal appointments at least one month apart.

e administer intervenes Vitamin C before removal (Hg has a greater affinity to
Vitamin C thatis present in the blood than it does for body tissue),

VT)Amalgam Removal s cuase-

VI a)This study measures the mercury level when amalgams are removed not
following the protocols presented above in V.

Molin, M., Ber an B., Marklund, S.L._, Schutz, A., Skerfving, S., "Mercury_,
Selenium, ‘and Gluta hione Beroxidase Before and AﬁerAmaFgam Removal'in

dl" Acta Odontal Scandinavia; 48:189-202. Oslo. ISSN 0001-6357 (1990),
ABSTRACT In 10 healthy persons all amalgam fillings were replaced with gold
inlays. Blood and urinary levels were measured on 10 occasions during a 4-month
period before and a 12-month period after amalgam removal. These variables were
also measured three times in 10 healthy controls. A strong statistically significant
relation was found between plasma mercury values and both the total number of
amalgam surfaces (r=0.71, p=0.0006) and the total surface area ofthe fillings
(r=0.73, p=0.004). In the immediate post removal phase plasma mercury rose three-
to four-fold, whereas the urinary and erythrocyte mercury rose about 50%. These
peak values declined to the pre removal level at about 1 month after removal. Twelve
months after the removal plasma and urinary mercury levels were reduced to 50%
and 25%, respectively, ofthe initial values for the experimental group. Apart from
the significantly lower plasma selenium values 5 and 10 days after removal no
significant differences were found with regard to plasma selenium or erythrocyte
glutathione peroxidase either within or between the experimental and the control
groups. A large number ofsupplementary biochemical analyses did not show any
influence on organ functions or any differences between the groups before or after
the amalgam removal. Amalgam fillings considerably contributed to the plasma and
urinary mercury levels.



V1 b)This study measures the mercury level when amalgams are removed following
the protocols presented above In V.

Molin, M. Berglund, J.R. Mackert, J.R., 'Kinetics 0 fMercury in Blood and Urine
afterAma[gangemovaI. J. Dental Research, 74:420,IADR abstract 159, (1995).

ABSTRACT Even through a number ofstudies have not been able to reveal any
correlation between subjective symptoms and amalgam load there still are
speculations whether patients with subjective symptoms related by the patients
themselves to their amalgam fillings could have a changed pattern ofelimination of
mercury. The aim ofthe present investigation was to study the elimination half-time
of mercury in plasma, erythrocytes and urine over an extended period oftime after
amalgam removal in a group of 10 patients with subjective symptoms by the patients
themselves referred to their amalgam fillings and a group of 8 healthy subjects. The
average number ofocclusal and total amalgam surfaces in the patient group were
13.0 (range 4-20) and 44.4 (range 24-68), respectively. Corresponding figures in the
control group were 12.9 (range 10-16) and 40.9 (range 24-63).

The amalgam removal using rubber dam, water spray cutting and high volume vacuum
evacuator, was carried out at one and the same time. Blood and urine samples were
collected attwo occasions before the amalgam removal, then blood was collected at
thirty two occasions and urine at forty three occasions during the following year.

The mercury content was analyzed by CVAAS technique.

The measured P-, Ery- and U-Hg concentrations before amalgam removal were
slightly higher in the control group 6,4+3.3 nmol/L, 19.4+6.6 nmol/L, and 2.7+1.3
nmol/nmol creatinine respectively than in the symptom group 5.6+1.8 nmol/L,
14.8+8.8 nmol/L, and 1.6+0.9 nmol/nmol creatinine respectively.

The Hg-concentrations did not significantly increase in the two groups after
amalgam removal. Six days after the removal the plasma mean concentration was
signifcantly decreased at ° level and ten days after the decrease was ata permanent
P level. The mean Ery-Hg level was significantly decreased after eleven days (p), a
level that remained stable for the rest ofthe year. The mean U-Hg level was
significantly decreased one month after the removal and after six months the mean
level was reduced with 80 % compared to the initial level in both groups.

The conclusion to be drawn for the present study is that the symptom group did not
have a changed pattern ofelimination of mercury compared to the healthy group.

VI3)Pregnancy Precaution

The continuous release of mercury from amalgam restorations may be responsible
for a portion of birth defects seen today. W hile you might wish to avoid any further
exposure to this material by having your fillings removed immediately, an unborn
baby is very much at risk to mercuiy in its mother's blood. When amalgam filling are
removed or an amalgam-filled tooth is extracted, a surge of mercury may be released
into the bloodstream. So women who are pregnant should not have amalgam fillings
removed. Women should have their amalgam fillings removed at least one year in

advance ofwhen they intend to become pregnant and discuss the risk with an
informed medical doctor or dentist.

Vm)American Dental Association Positions’



V m a)Joumal ofthe American Dental Association (April, 1990).

The strongest and most convincing support we have for the safety ofdental amalgam
is the fact that each year more than 100 million amalgam fillings are placed in the
United States. And since amalgam has been used for more than 150 years, literally
billions of amalgam fillings have been successfully used to restore decayed teeth.

VIl b)The Superior Court ofthe State of California Case No. 718228, Demurrer
(October 22,1992).

The American Dental Association (ADA) owes no legal duty ofcare to protect the
public form allegedly dangerous products used by dentists. The ADA did not
manufacture, design, supply or install the mercury-containing amalgams. The ADA
does not control those who do. The ADA's only alleged involvement in the product
was to provide information regarding its use. Dissemination of information relating
to the practice ofdentistry does not create a duty of care to protect the public from
potential injury.

VUI c)The American Dental Association's (ADA) code ofethics makes the removal
ofserviceable mercury amalgam restorations an issue ofethical conduct. In the
ADA's pointofview, it is ethical for a dentist to place mercury amalgam restorations
in a patient and claim their safety. However, according to the ADA's code ofethics a
dentist who acknowledges that mercury amalgam restorations are toxic and
recommends their removal has acted unethically ("...the removal ofamalgam
restorations from the non-allergic patient for the allegedmirpose ofremoving toxic
substances from tKe body when such treatmenfis performed solely at the
recommendation ofthe dentist is ImpropgiTand-unethicalZdLADA. Resolution
42H-1986. Transaction r9S6T53"6JOn the bases ofthe ADA's code ofethics, state
dental boardsTiave"taken disciplinary action against mercury free dentists who have
practiced their profession in accordance with current scientific knowledge and their
conscience. The disciplinary action has ranged from restrictions placed on their
practice to the loss of license.

DQAmalgam Lawsuit
Bio-probe Newsletter, Volume 12, Issue 6 (November 1996).

After considering evidence and extensive arguments from attorneys for the plaintiff
and defendants, the judge in the California case of Tolhurst v. Johnson & Johnson
Consumer Products, Inc. ruled that it is not generally accepted in the scientific
community that mercury from amalgam dental fillings is capable of causing Guillain
Barre' Syndrome, the affliction allegedly suffered by plaintiff Tolhurst. The judge
therefore suppressed any evidence at the trial demonstrating that mercury was the
cause ofthe plaintiff’s illness. The evidentiary hearing was held in response to a
defense motion based on the Frye rule. This rule requires a plaintiffto demonstrate
that the scientific tests, techniques, and methods on which he/she intends to rely at
trial are "sufficiently established to have gained general acceptance in the particular
field in which it belongs." The test emphasizes a comparison ofthe members ofthe
relevant scientific community who do or do not consider the proposed scientific
test, method, or technique as valid and reliable.

X)Governmfcnt Phase Outs

In the interest of protecting their citizens' health, Sweden, Germany, Denmark,



Austria, Finland and Canada have recently taken steps to limit and phase out the use
ofamalgam restorations.

The United States of America Food and Drug Administration has not recently
reviewed the safety ofamalgam restorations.

X1)To Take Action

To participate in this great work please write or speak to your congressman or other
government officials and request that they review and investigate the dental amalgam

issue.
XU)Organizations
X1l a)Dental Amalgam Mercury Syndrome (DAMYS)

A supportgroup ofdental mercury victims who feel a strong obligation to inform
fellow citizens ofthe health hazards associated with amalgam fillings. Most ofthe
dedicated individuals involved in DAMS are victims and volunteers. DAMS can be

reached at:

DAMS, Inc.
1701 Buffalo Dancer Trail, NE
Albuquerque, NM 87112

XU b) International Academy of Oral Medicine and Toxicology (IAOMT)

Ifyou are a mercury-free dentist or are contemplating going mercury-free, you need
to join the IAOMT. The IAOMT has helped fund or has been the catalyst for much of
the current scientific research demonstrating that dental amalgam is not the benign
dental material that 150 years ofuse and the ADA would like you to believe.
Furthermore, the IAOMT is doing something about Standards of Care and Protocols
that protectyou, your staffand the patient. For membership contact:

IAOMT
P.O. Box 608531
Orlando, FL 32860-8531

X1l c)American College of Advancement in Medicine (ACAM)

An association ofdoctors who practice alternative or complementary medicine.
Most ofthem also practice celation therapy, which is used to detoxify the body.

ACAM
P.O. Box 3427
Laguna Hills, CA 9265

X1 d) Consumer Dental Choice Project (CDCP)

A project ofthe National Institute for Science, Law, and Public Policy created to
"level the play field " between the powerful state Dental Boards and all licensed
dentists, whether or not mercury-free. Furthermore, CDCP has grown to involve
Governors, Attorney Generals, and Directors ofHealth in the fight to allow dentists
to practice which ever way is safe, effective, and within their professional opinion.

CDCP
1424 16th Street, NW Suite 105



W ashington, D.C. 20036

Xm)Books Available

Bio-Probe Inc. has several books pertaining to dental amalgam mercury. They
advertise these books on the world wide web at http://www .bioprobe.com.

XIV)Newsletters

A quarterly International DAMS Newsletter is published at DAMS, Inc., 1701
Buffalo Dancer Trail, NE, Albuquerque, NM 87112. The subscription price is

$25.00 per year.

The Bio-Probe Newsletter is published bi-monthly. Editorial office is at 5508
Edgewater Dr., Or'ando, FL 32810. The subscription price is $65.00 per year for
USA and Canadian subscribers, and $85.00 per year for other countries. Postage paid
at Orlando.

XV)Hippocratic Oath

"...I will prescribe regimen for the good of my patients according to my ability and
myjudgment and never do harm to anyone. To please no one, will | prescribe a
deadly drug nor give advice which may cause his death. Ifl keep this oath faithfully,
may | enjoy my life and practice my art, respected by all men and in all times; but ifl
swerve from itorviolate it, may the reverse be my lot."

Be kind and compassionate to one another, forgiving each other, just as in Christ
God forgave you. Ephesians 4:32.


http://www.bioprobe.com

|AOMT

Standards of Care

Preforrod Procoduro Codu AGPTHYG.1

Received 9/4/92
Scientific Rovlow 9/4/92
Standard of Caro Rovlow 9/6/92
Preferred Procedure IAOMT Board Rovlew 9/27/92
Provisional Approval
Reducing Mercury Vapor Exposure ﬁzpé‘;‘?:i'on 9/27/92
for the Patient No Approval
During Amalgam Removal
Your Name: Phillip P. Sukel, D.D.S., F.LA.OM.T. Home Phone: (708) 837-1301
Office Address: 1640 N. Arlington Heights Rd. Suite 201 Office Phone: (708) 253-0240
City: Arlington Heights State: II. Zip: 60004 Country: USA

Are you a member of JAOMT? _XX_Yes No  Non-member Application Fee: $25.00.

1. Name of preferred procedure: Reducing Mercury Vapor Exposure to the Patient During Amalgam Remov
2. Alternative name(s) of preferred procedure:
3. What is this preferred procedure related to? Medicine XX Dentistry

4. |s this preferred procedurea  ? Product _XXX_ Procedure Equipment
Publication

5. Briefly describe the preferred procedure: Two basic clinical techniques are described to decrease the ris
of mercury vapor exposure to the patient during mercury amalgam removal: A) With a Rubber Dam B)
Without a Rubber Dam

6. Technique of preferred Brocedure:
A) With a Rubber Dam
1) Place rubber dam in the usual way
2) Provide alternative source of air (Oxygen, Nitrous oxide, Room air)
3) Place saliva ejector under dam to remove mercury vapor that penetrates latex
IAOMT Data: 0-20mcg/m3
4) Use high volume evacuation with isolate attachment (enhance with 2 evacuation pumps
and/or auxiliary evacuation)
IAOMT Data: .
5) Use copious amount of water in spray
6) Section amalgams and remove in as large pieces as possible
Remove and dispose of rubber dam immediately after amalgam removal
8) Rinse and evacuate mouth immediately after removal of dam (use mercury
vapor analyzer to guide length and thoroughness of oral cleansing)
9) Rinse all instruments of mercury vapor used during removal (mirror, handpieces, etc.)



10) Immediately change patients protective wear and clean their face
11) Consider appropriate nutritional supPort before, durmﬁ and after removal
12) Install room air purifiers or ionizers for everyone's well being

B) Without s Rubber Dam , _ , ,

1) Provide alternative source of air (Oxygen, Nitrous oxide, Room aw?1

2) Use high volume evacuation with isolate attachment (enhance with 2 evacuation pump?
and/or auxiliary evacuation)

3; Use copious amounts of water in spray

4) Section amalgams and remove in as large pieces as possible .
IAOMT data: 4,%uadrants amalgam removal, one at a time, 3 fillings/quad, without
rubber dam, with HVE & Isolate attachment. In mcg/m3(Allen 9/8/92)
High Vol Evac =
Stop HVE =10-50
10second rinse =53
30 second rinse =0-15

50 second rinse =0
5) Rinse,and evacuate mouth Immediately after amalgam removal to remove vapor apd
) ch %o gam (use mercuryyvapor anaT)&er to quice Iengt% ané tvh(?roug Ness
ately ¢ tients protective wear and clean thejr face
ona\ er aDpropr pr?utrﬂ%r%l support before plunnﬁ ola%er removal
nStall Toom'air"puriiers or Tonizers for everyone's weff being
7. Manufacturer(s): . . .
1ﬂon|zer(. %dmw%an En 0””%%5’{ Sgstems, Colorado Springs, Co., (303) 530-7077
2) Jerome 411 MVercury Vapor Analyzer

8. Scientific Literature: Ochoa,1983; Gronka,1970; Roydhous,i985; Mantyla, 1976; Gordon, 1978;
Schulein, 1984

8f Legal Aspects: 1990 USEPA Chronic Inhalation Concentration for Mercury: 0.3 micrograms / cubic mete
air

10. Historical Background: Common sense from scientific literature on mercury vapor and IAOMT data
AGPTHYG.1



I O MT Proforrod Procedure Codo DRSTHYG.1
l \ Received 9/4/92

Scientific Review 9/4/92
Standards of C are Standard of Care Review  9/6/92
IAOMT Board Review 9/27/92
Provisional Approval
Preferred Procedure Approval 9/27/92
No Opinion
No Approval
Reducing Mercury Vapor Exposure
for Doctor & Staff
During Amalgam Removal
Your Name: Phillip P. Sukel, D.D.S., F.LA.O.M.T. Home Phone: (708) 837-1301
Office Address: 1640 N. Arlington Heights Rd. Suite 201 Office Phone: (708) 253-0210
City: Arlington Heights State: II. Zip: 60004 Country: USA

Are you a member of IAOMT? _XX_ Yes No  Non-member Application Fee: $25.00.

F%' Namle of preferred procedure: Reducing Mercury Vapor Exposure for Doctor and Staff During Amalgam
emova

2. Alternative name(s) of preferred procedure:

3. What is this preferred procedure related to? Medicine  xx Dentistry
4. 1s this Freferred procedurea  ? Product ~ XXX Procedure Equipment
Publication

5. Briefly describe the preferred procedure: Various clinical techniques are described to decrease the risk
mercury vapor exposure to Doctor & Staff during mercury amalgam removal,

6. Technique of preferred procedure: _ _

1) Use high volume evacuation with isolate attachment (enhance with 2 evacuation pumpsand/or
auxiliary evacuation)

2) Wear protective mask during removal (see below for mask manufacturers)

3 Use copious amounts of water in spray .

4) Section amalgams and remove in as large pieces as possible
IAOMT data: 4 quadrants amalgam removal, one at a time, 3 fillings/quad, without rubber
dam, with HVE & isolate attachment. In mcg/m3(Allen 9/8/92)

High Vol Evac =0

Stop HVE = 1050
10 second rinse =530
30second rinse =0-15

50 second rinse =0



5) Rinse and evacuate mouth immediately after amalgam removal (use mercury vapor analyzer tc
guide length and thoroughness of oral area cleansing)

6) Immediately remove Doctor’s gloves and at least rinse hands, face, glasses, etc. thoroughly
before proceeding ... then take off your mask
IAOMT Data: Under gloves measurement, immediately after removal, HVE, wunout isolate
attachment, without rubber dam, from 1to 16amalgams. 30-50 mcg/mJ (L 2

7) Change and/or clean patients protective wear and clean their face ,

8) Rinse mercury vapor from instruments exposed to mercury vaporémyrrors, har pieces, etc.)

9) Consider appropriate nutritional support for Doctor & Staff before, during and c;;er removals

10) Install room air purifiers or ionizers for everyone’s well being

7. Manufacturer(s): . .
1) lonizer: American Environmental Systems, Colorado Springs, Co., (303) 530-7077
2) 3M Ma%sk: |Spte_cuél industrial mercury vapor mask. When not using place inside down, do not p
into plastic bag . . . .
3) MSA Resinrator: Mercury Vapor Respirator by Mine Safety Appliances, Pittshurgh, Pa.
4) Jerome 411 Mercury Vapor Analyzer

8. Scientific Literature: Ochoa, 1983; Gronka.1970; Roydhous.1985; Mantyla, 1976; Gordon, 1978;
Schulein, 1984

9. Legal Asgects: 1990 USEPA Chronic Inhalation Concentration for Mercury: 0.3 micrograms / cubic met
of air and OSHA Work Place Exposure Limits

10. Historical Background: Commaon sense from the scientific literature on mercury vapor and IAOMT data

DRSTHYG.1



]
I AO M I Preforrod Procedure Codo MVEHYG.1

Standards of Care Sclontific Reviow i)
Standard of Care Roviow  §/24/92
IAGMT Board Review 9/27/92
Preferred Procedure N
Provisional Approval
Approval 9/27/92
Reducing Mercury Vapor Exposure No Opinion
) ) No Approval
During Hygiene Procedures
Your Name: Wayne King, D.M.D. Home Phone: (404) 426-8847
Office Address: 1200 Ro3ewell Road, Suite 4 Office Phone: (404) 426-023B
City: Marietta State: Ga. Zip: USA Country:
Areyou a member of IAOMT?  Yes Non-member Application Fee $25.00.

1. Name of preferred procedure: Reducing Mercury Vapor Exposure During Hygiene Procedures
2. Alternative name(s) of preferred procedure:
3. What is this preferred procedure related to? Medicine _xx_ Dentistry

4. is this preferred procedurea  ? Product _xxx Procedure Equipment Publicalio

5. Briefly describe the preferred procedure: Various clinical methods are described to decrease the risk of
mercury vapor exposure from mercury dental amalgams during various hygiene procedures.

6. Technique of preferred procedure: . . o

1 Avoid”i%uw?%gtamalgam fillings with a rubber prophy cup or prophy brush while polishing teeth.

ata:

2. Avoid touching amalgam fillings with the ultrasonic scaler during scaling.

IAOMT Data: . .

3. Avoid direct spray of air/baking soda polishers onto amalgam surfaces.

IAOMT Data: _

4. Avoid polishing (finishing) amalgam fillings unless absolutely necessary such as proximal surface
when preparing adjacent tooth for a crown. If you must polish use lots of water 3Pray and
high volume evacuation and any other room air precautions.

IAOMT Data: during polishing interproximals with 3M disks
w;thou',water spray and high volume evacuation - 500-900 mcg/m3
with wlier spray and high volume evacuation - 15-40mcg/m3
upon stopping and after rinsing for 30 seconds - 0-5mcg/m3
So rinse mouth thoroughly when finished with HVE.

5. Use alternative source of air (0, or mask with room air) for patient for any procedure that may
generate mercury vapors from existing dental amalgams. .

6. Use high volume evacuation and saliva ejector during procedures (patient may hold HVE near
mouth and/or auxiliary evacuation system). .

7. Doctor/Hygienist/Staff should wear protective mask (see below) to minimize inhalation cf morcur
vapors.

8. Patient should wear appropriate protection.



1. Manufacturer(s): . . , . . :
1 3M - S%%%Ig| b|gdustr|al mercury vapor mask. When not using place inside down, do not put in
2. MSA PMercu’\rﬁ/%/apor Respirator by Mine Safety Appliances, Pittsburgh, Pa.
3. Jerome 411 Mercury Vapor Analyzer

8. Scientific Literature: Ochoa, 1983; Gronka, 1D70: Roydhous, 1985; Mantyla, 1976; Gordon, 1978;
Schulein, 1984; Skinner, Science of Dental Materials.

9. Legal Aspects: 1990 USEPA Chronic Inhalation Concentration: 0.3 micrograms / cubic meter of air
10. Historical Background: Common sense from the scientific literature on mercury vapor and IAOMT dal

MVEHYG.1
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Abstract The total mercury concen-
trations in the liver (Hg-L). the Kkid-
ney cortex (Hg-K) and the cerebral
cortex (Hg-C) of 108 children aged 1
day-5 years, and the Hg-K and Hg-L
of 46 fetuses were determined. As

far as possible, the mothers were in-
terviewed and their dental status was
recorded. The results were compared
to mercury concentrations in the tis-

the pros and cons of dental amiagam
should not be limited to adults or
children with their own amalgam
fillings, but also include fetal expo-
sure. The unrestricted application of
amalgam for dental restorations in
women before and during the child-
bearing age should be reconsidered.

sues of adults from the same geo-
graphical area. The Hg-K IN=38)

Key words Mercury ¢ Fetuses
Newborns « Infants « Dental amalgam

and Hg-L IN- 40) of fetuses and

Hg-K (N= 35) and Hg-C (N= 35) of
older infants (11-50 weeks of life)
correlated significantly with the
number of dental amalgam fillings of
the mother. The toxieological rele-
vance of the unexpected high Hg-K
of older infants from mothers with
higher numbers of dental amalgam
fillings is discussed.

G. Drasch (ED 1. Schupp « H. Hdfl
R. Reinke *G. Roider

Institut t'iir Rechtsmedizin,
Frauenlobstrassc 7a.

D-80337 MUnchen. Germany

Introduction

Recent investigations (1, 5] have shown in humans that
dental amalgam fillings are the principal source of the
mercury burden of adults, at least in geographic areas
with a moderate consumption of fish and seafood. There
is now widespread international focus on the pathophysi-
ological significance of mercury that is continuously re-
leased from amalgam tooth fillings [6]. A result of one of
these studies (5] was that some of the few infants investi-
gated at that time showed relatively high mercury concen-
trations in their kidneys. To expand upon this finding, the
objective of the present study was to determine the mer-
cury concentration in tissues from a much larger popula-

Abbreviations HJ}Crtotal mercury
concentration in the cerebral cortex
(nglg wet weight) « HHKtotal
mercury concentration in the renal
cortex (ng/g wet weight) mHH_total
mercury concentration in the liver
(ng/g wet weight)

tion of infants and also from older children and fetuses.
As far as possible the mothers were interviewed and their
dental status determined.

Materials and methods

Liver and kidney specimens from 46 fetuses and liver, renal cortex
and cerebral cortex from 108 children aged 1 day-5 years were
collected during 1990-1992 from autopsies performed at the
Pathological Institute and the Institute of Forensic Medicine of the
University of Munich.

Abortions had mainly been induced for medical reasons. All in-
fants had died suddenly and most were diagnosed as sudden infant
death syndrome.

From 40 mothers of fetuses and 65 mothers of children, infor-
mation on occupational, domestic or medical mercury burden were



available and the denial status of these mothers was recorded. In
no case was an occupational exposure to mercury of the parents or
an extreme fish consumption of the mother or the child reported.
There was no case of an unusual mercury burden of the child (e.g.
by a broken thermometer or the application of mercury containing
pharmaceuticals).

Tissue samples of approximately Ic were digested with 2ml
nitric acid tmin. 65%. Supra pure grade. E. Merck. Darmstadt.
FRG) for 6h at 140°C in sealed Teflon lined pressure vessels (Pan-
Acid Digestion Bomb. H. Kilmer. Rosenheim. FRG). After cool-
ing the solutions were diluted with water to IBml and the concen-
trations of total mercury were determined by cold-vapour atomic
absorption spectrometry after enrichment on a gold-platinum-net
[19]. The accuracy of the method was established by standard ref-
erence materials (BCR reference matenal ft 145. bovine liver and
IAEA fish homogenate MA-A-21.

Total mercury concentrations were calculated as ng mercury
per g tissue wet weight. Because the distribution of the values was
nonparametnc. medians were calculated. Subgroups were com-
pared by the Mann-Whitney test. Correlations were determined by
Spearman rank correlation.

In order to combine the results of fetuses and children into a
single figure, the gestational age of the fetuses was convened to
"negative weeks of life", i.e. 40 weeks minus gestation.

The group under investigation was classified in 4 subgroups
according to the age:

1 Fetuses: from gestation until binh

2. Newborns and young infants: 0-10 weeks
3. Older infants: 11-50 v/eeks

4. Young children: 1-5 years

Table 1 Spearman rank correlation of the mercury concentrations
in human tissues to the number of teeth with amalgam fillings of
the mother

Fetuses Newborns Older Younger
and younger infants  children
infants (11-50  (1-5 years)
(0-10 weeks) weeks)

Liver n 40 19 35 n
r +0.366 z0.000 +0.254  -0.163

sig. b a a a

Renal n 38 19 35 1)
cortex r +0.537  *0.212 +0.454  +0.273

sig. d a c a

Cerebtal n 0 18 35 n
cortex r +0.213 +0.372  -0.181

sig. a b a

Significance: a = < 95%: b=>95%: ¢ =>99%: d=>99.9%

Tabic 2 Comparison (Mann-
Whitney-Testi of the mercury
concentrations (ng Hg/g. medi-
ans) in tissues of human fetuses
and older infants (age: 11-50
weeks) from mothers with either
0-2 or 10 or more teeth with
amalgam fillings to age-matched
adults (age: 16-45 years) with
the same number of amalgam
fillings as the mothers (5. 19)

Liver Fetuses

Renal cortex Fetuses

Cerebral cortex
Significance: a = < 95%: b =
> 95%: ¢ = >99%: d = > 99.9%

Older infants
Younger adults

Older infants
Younger adults

Older infants
Younger adults

All results were compared parallel to those of 34 adults in tf
jge ranee as the mothers (16-45 years) havinc at least iw
with dental amalgam (5. 19].

Results

Statistical correlations between the mercury concent
in various organs and the number of maternal teeth
dental amalgam fillings are shown in Table 1

In fetuses the mercury concentration in the liver
L) was significantly correlated with the number of r
nal teeth with amalgam fillings. No such correlaiio;
found for Hg-L in the other age groups.

The mercury concentration in the renal cortex (f
and maternal teeth with amalgam fillings were si
canliy correlated in fetuses and older infants but not
other age groups.

The mercury concentration in the cerebral cortex
C) was significantly correlated with the number of n
nal teeth with amalgam fillings in older infants only.

In fetuses and older infants significantly higher :
mercury concentrations in the liver and the renal c.
were found, if the mothers had ten or more teeth with
tal amalgam in comparison to fetuses or older in
from mothers with a maximum of two teeth with ama.
fillings (Table 2). Figures 1-3 illustrate the range of
vidual mercury concentrations in liver, kidney cortex
cerebral cortex, respectively, of all fetuses and chile
compared to the range of adults without dental amalg:
Many older infants have rapidly acquired a tissue bu:
of mercury in the kidney that is equivalent to or which
ceeds the range of mercury in adults who do not 1
amalgam fillings.

Discussion

The mercury concentration in different tissues of fete
and infants has been rarely studied and has never been
latcd to maternal amalgam fillings. Suzuki et al. [20]
ported the mercury concentrations in five brain and f
liver specimens of fetuses and Markesbery et al. [14]
two fetal, one term and three infant brains. Their rest
lie within the same range of concentrations that we fou.

0-2 Teeth >10 Teeth Significan
with amalgam with amalcam of differer
12.68 (n = 10) 25.85 (n= 14) b
19.2 (n= 10) 344 (n=28) b
187 (n=4l) 67.2 (u=19) d
5.95 (n= 10) 103 (»= II) d
20,75 (n = 10) 1156 (// = 8) c
473 (n=4l) 409.25 (it = 18) d
2.05 (n = 10) 3.95 (n=18) a
147 (n=39) 25.7 (i = 19) b
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Amalgam

200 250 300
Agaof Ufa (Weeks)

Fig. 1 Total mercury concentration in the liver of human fetuses
and infants related to age of life

Adults
wirnout
camel
Amaigan

- Age0fUfa (Weeks)

Fig.2 Total mercury concentration in the renal cortex of human
fetuses and infants related to age of life

Adults
Awithout
j dental
Amalgam

50 0 50 100 150 200 250 300
Aga Of Lila (Weeks)

Fig.3 Total mercury concentration in me cerebral cortex of human
infants related to age of life

Data from earlier investigations (15. 16J are less reliable

due to the limitations of analytical methods a: that time.
Exposure of pregnant guinea pigs to mercury vapour

(25. 26] or pregnant ewes to amalgam fillings (containing

609

radioactive :03Hg) (22] resulted in an increase of the mer-
cury concentrations of the fetuses and the newborn. The
placental transfer of mercury from the mother to the fetus
depends on the maternal mercury burden (7. 10, 12. 21].
Since the number of dental amalgam fillings is signifi-
cantly related to the mercury concentration in the mater-
nal tissues of animals (22] and humans [5] the number of
maternal amalgam fillings should also influence the mer-
cury concentration in human fetal tissues. We were able to
confirm this relationship with respect to the fetal liver and
kidney. The avidity of maternal kidneys for mercury doc-
umented in Table 2 can be explained by the storage func-
tion of the maternal kidney for mercury. It can be assumed
that the «mobile” mercury, available for a transfer through
the placenta, derives predominantly from the maternal
liver (and comparable compartments) and not from the
maternal kidney. Moreover, the fetal liver seems to trap
the transferred mercury to some extent (8. 12. 25. 26] and
thus prevents a higher accumulation in the fetal kidney.
The present findings in humans compare favourably with
similar results reported earlier in sheep [22],

The mercury concentrations in the tissues of newborns
and young infants were not well correlated with the num-
ber of maternal teeth with amalgam fillings. This may be
explained by a superposition of the initial influence of the
maternal dental amalgam on the mercury concentration in
the infant tissues during pregnancy by a redistribution of
mercury from the infant liver to the infant kidney and other
tissues in the first months of life and a simultaneous new
intake of mercury in this transient period of life (12.26],

Maternal amalgam fillings appears to influence the
Hg-C in older infants approximately as much as they
influence Hg-C in adults. The influence on the Hg-K in
older infants is approximately half so great as that of own
fillings of adults (see Table 2).

Most of the babies under investigation were not nursed
or nursed only for a few weeks. Hence it follows that the
higher Hg-K and Hg-C of offspring from mothers with
amalgam fillings is due at least partly to an exposure de-
rived in utero and not from breastmilk. If and to what ex-
tent nursing by mothers with multiple amalgam fillings
contributes to the mercury burden of the baby should be
further investigated. Dental amalgam mercury does con-
centrate in sheep milk [221, however, Klemann et al. [9]
found no statistically significant correlation between the
mercury concentration in human breastmilk and the num-
ber of amalgam fillings of the mothers.

At the present time, the toxicity of mercury vapour
from dental amalgams is being assessed through a variety
of investigations [1]; however, the toxicological conse-
guence of the relatively high mercury concentrations in
the renal cortex of infants, as found in the present study,
has not been determined. In contrast to the well-known
vulnerability of the developing brain to an exposure to
mercury vapour (most of the mercury from dental amal-
gam is released in this form) or methyl-mercury, there are



no repons that the infant kidney is more sensitive to inor-
ganic mercury than the adult kidney [6,10. 11. 13. 21. 23.
24. 27], On the other hand, current evidence suggests that
the nephrotic syndrome following absorption of mercury
compounds results from an immunotoxic response [24],
Amalgam mercury has also been shown to alter se”eral
indices of kidney function in sheep [2]. Possible differ-
ences in the binding form of the mercury in the kidney of
fetuses, infants and adults, e.g. to metallothionein or sele-
nium. are presently not known (4. 17. 18].

The present findings clearly demonstrate that further
discussion on the pros and cons of dental amalgam should
not be focused exclusively on adults or children with their
own amalgam fillings (3. 27]. but also on the offspring.

From our results it can be concluded that infants can
accumulate mercury, apparently derived from maternal
amalgam fillings, in their kidneys to a similar extent as
older children or adults do from their own fillings. There-

References

fore the unrestricted application of amalgam for dental
restorations in women before and during the child-bearing
age should be reconsidered in analogy to the recommen-
dation of the German Health Authorities from 1992 [3].
which argued that because of a higher vulnerability of in-
fants to mercury, amalgam cannot be further recom-
mended for dental restorations for children up to 6 years
and notably not during the first 3 years of life. At the very
least, high numbers of amalgam fillings should be
avoided for women before and during child-bearing age.
In 1991. the WHO confirmed an earlier statement from
1980: “The exposure of women of child-bearing age tc
mercury vapour should be as low as possible" [24],
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M aternal-fetal distribution of mercury (20:"H g)

released from dental amalgam fillings

M. VIMY, Y. TAKAHASHI, AND F. L. LORSCHEIDER

Departments of Medicine and Medical Physiology, Faculty of Medicine,
University of Calgary, Calgary, Alberta T2N 4N1, Canada

VIMY, M. J., Y. TAKAHASHI, AND F. L. LoKSCHEIDEH. Ma- m : RN d )‘
ternal-fetal distribution of mercury ("'llg) released from denial A J Lﬁ
amalgam fillings. Am. J. Physiol. 258 (Regulatory Integralive |
Comp. Physiol. 27): R939-R945,1990.—In humans, the contin-
uous release of Hg vapor from dental amalgam tooth restora-
tions is markedly increased for prolonged periods after chewing.
The present study establishes a time-course distribution for a a
amalgam Hg in body tissues of adult and fetal sheep. Under ’
general anesthesia, five pregnant ewes had twelve occlusal ' y | 1
amalgam fillings containing radiogptive ""Hg placed in teeth J
at 112 days gestation. Blood, amniotic fluid, feces, and urine
specimens were collected at 1- to 3-day intervals for 16 days. pMETHODS
From days 16-140 after amalgam placement (16-41 days for .
fetal lambs), tissue specimens were analyzed for radioactivity, . )
and total Hg concentrations were calculated. Results demon- —+
strate that Hg from dental amalgam will appear in maternal s
and fetal blood and amniotic fluid within 2 days after placement —_ (& f
of amalgam tooth restorations. Excretion of some of this Hg I'-
will also commence within 2 days. All tissues examined dis-
played Hg accumulation. Highest concentrations of Hg from =
amalgam in the adult occurred in kidney and liver, whereas in
the fetus the highest amalgam Hg concentrations appeared in |
liver and pituitary gland. The placenta progressively concen- >
trated Hg as gestation advanced to term, and milk concentra- ;e Y I I

tion of amalgam Hg postpartum provides a potential source of

Hg exposure to the newborn. It is concluded that accumulation A

of amalgam Hg progresses in maternal and fetal tissues to a . . ) \
steady state with advancing gestation and is maintained. Dental 8 cl

amalgam usage as a tooth restorative material in pregnant - df

women and children should be reconsidered. A8

mercury vapor, mercury exposure; fetal mercury exposure; | | ', V\k [ !

tooth fillings i y

x B2

=3
D=

Wes 10 &S I Plademat ing of T8 tootry fill
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PIG. 1. Average concentration of Hg from denial amalgam in ma-
ternal blood (MB), fetal blood (FB). and amniotic fluid (AF) for 16
days after amalgam placement. Each point represents mean of ftani-
mals.

RESULTS
i
/l -
rio. 2. Average concentration of Hg from dental amalgam excreted 10), .
in inalernnl urine and feces for 16 days alter umalgani placement. Each
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PITUITARY THYROID
Days
PAROTID GINGIVAE

SMALL INTESTINE LARGE INTESTINE

Days

Days
Ftc. 6. Concentration of Hg from dental amalgam in lung and

trachea for each of 5 adult ewes autopsied at different times after
amalgam placement

five pregnant ewes. Urinary levels rose rapidly and after

4tended to plateau. The average urine value for this
period was 5 ng/g (range 1-12) which, based on an
average 24-h Uﬁine volume of 840 ml, would mean that
as much as 10 iJHg from amalgam was eliminated daily
by the renal route. In contrast, the initial fecal Hg

RO41

FIG. 4. (xincenmtion ol Hg from
denul amuliani in brain cerebrum, oc-
cipital cortex, and thalamus and in pi-
tuitary, thyroid, and adrenal glands for

ADRENAL A _
each of 5 adult ewes autopsied at differ-
ent times after amalgam placement.

STOMACH

FIG. 5. Concentration of Hg from
dental amalgam in oral and gastrointes-
tinal tissues: parotid gland, gingivae,
stomach, small intestine, large intestine,

COLON g

and colon foreach ofo adult ewesautop-
sied at different times after amalgam
placement.

concentrations averaged 3,800 ng/g which, when cor-
rected for an average fecal mass of 2,030 g/day, would
mean that —.7 mg Hg from amalgam could be eliminated
daily from the gastrointestinal tract during this 2-wk
period. Thereafter, fecal Hg concentration measure-
ments taken at time of autopsy showed a gradual decline
such that by after amalgam placement fecal Hg
levels were less than one-half of the initial concentra-
tions.

Figure 3 illustrates the concentration of Hg from den-
tal amalgam in kidney, liver, heart (ventricle), gluteus
muscle, and mesentery fat for each of five ewes autopsied
at different times after amalgam placement. By 29 days,
kidney Hg levels rose to -9,000 ng Hg/g, and these levels
were maintained throughout the 140-day duration of the
study. A similar pattern of Hg concentration was ob-
served in liver but with lower levels remaining at —1,000
ng Hg/g until 140 days. This is in contrast to heart and
muscle, which had Hg levels that plateaued at —0 ng
Hg/g, and fat, which had lower levels of Hg ranging from
1to 5 ng/g.
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LIVER

MUSCLE

Days

THYROID

Days

M IX

LUNG

FAT

ADRENAL

M(i. 7. Concentration of Hg from
dental amalgam in whole blood, milk,
and bile for each of 5 adult ewe* autop-
hh-H id different time* after amalgam
placement.

Fic. S. Concentration of Hg from
maternal dental amalgam in kidney,
liver, lung, heart, muscle, and fat of 3-5
fetal lambs exposed in utero for various
times after amalgam placement.

nc. 9. Concentration of Hg from
maternal drnul amalgam in brain cere-
brum. occipital cortex, and thalamus,
and in pituitary, thyroid, and adrenal
glands of 3-5 fetal lambs exposed in
utero lor various times'after amalgam
placement.
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PAROTID GNGIVAE
SMALL INTESTINE LARGE NTESTINE
Days

Figure 4 shows the concentration of Hg from dental
amalgam in three regions of the brain and in three
endocrine gland tissues in each of five ewes autopsied at
different times after amalgam*placement. Brain cere-
brum, occipital lobe, and thalamus showed evidence of
Hg concentration as early as 16 days, and from 29 to 140
days Hg levels ranged from 3 to 13 ng/g. After 29 days,
pituitap\ thyroid, and adrenal glands maintained some-
what higher Hg concentrations, ranging from -10 to 100

ng/g.

gF(‘?gure 5 depicts the concentration of Hg from dental
amalgam in oral and gastrointestinal tissues from each
of five ewes autopsied at different times after amalgam
placement. Parotid gland had Hg levels ranging from 10
to 1,000 ng/g, whereas gingivae maintained a plateaued
level of 200-300 ng Hg/g until 140 days. Stomach had
Hg levels as high as 1,000 ng/g during the 140-day period,
in contrast to small intestine, large intestine, and colon
in which Hg levels ranged from -10 to 200 ng/g.

Figure 6 shows the concentration of Hg from .dental
amalgam in respiratory tissues for each of five ewes
autopsied at different times after amalgam placement.
Lung hud variable Hg levels ranging from 20 to 600 ng/
g, and trachea cilial lining had Hg levels of between 50
and 120 ng/g throughout the 140-day period of the study.

Figure 7 illustrates that amalgam Hg levels in whole
blood of five ewes averaged 10 ng/g and remained rela-
tively constant during the 140-day period. Based on an
average blood volume of 4,800 ml per ewe, this would

rir.. 31. Conctntraiion of Hr from maternal denu) amalgam in
blood and hile of 3-5 fetal iambi exposed in uuro for various time*
alter amalgam placement.

STOMACH

gastrointestinal *'™ *r parotid gland,
gingivae, stomach, small intestine, large
intestine, and colon of 3-5 fetal Lambs
exposed in utero for various times after
amalgam placement.

COLON

mean that by 29 days after amalgam placement the total
circulating pool of Hg in blood at anv given time was at
least 48 pg. Bile in these ewes at autopsy had levels of
Hg that ranged from 3 to 40 ng/g during this same period.
Milk obtained within 2 days after birth, at 25-41 days
after amalgam placement, contained levels of Hg from
dental amalgam that reached as high as 60 ng/g.

Figure 8 demonstrates the concentration of amalgam
Hg in kidney, liver, lung, heart, gluteus muscle, and
mesentery fat of three to five fetal lambs exposed in
utero to Hg from maternal dental amalgam for 16-41
days alter amalgam placement. Fetal kidney had Hg
levels of 10-14 ng/g in contrast to liver, which had higher
levels of 100-130 ng Hg/g. Fetal lung, heart, and muscle
had levels of Hg that were <10 ng/g, and fat had the
lowest concentration at 1-2 ng Hg/g.

Figure 9 displays the concentration of amalgam Hg in
regions of brain and in three endocrine glands of 3-5
fetal lambs exposed in utero to Hg from maternal dental
amalgam for 16-41 days after amalgam placement. The
highest Hg levels in cerebrum, occipital cortex, end thal-
amus were -10 ng/g. This was in contrast to the fetal
pituitary, which contained >100 ng Hg/g compared with
thyroid and adrenal glands with <10 ng Hg/g.

Figure 10 shows the concentration of amalgam Hg in
oral and gastrointestinal tissues of 3-5 fetal lambs ex-
posed in utero to Hg from maternal dental nmnlpnm for
16-41 days after amalgam placement. Fetal parotid gland
had Hg levels that did not exceed 10 ng/g compared with
levels in gingivae of 10-120 ng/g. Stomach, small intes-
tine, large intestine, and colon had Hg levels of 10 ng/g
or less.

Figure 11 demonstrates amalgam Hg concentration in
blood and bile of 3-5 fetal lambs exposed in utero to Hg
from maternal dental amalgam for 16-41 days after
amalgam placement. Fetal blood Hg levels were .variable
and ranged from 3 to 75 ng/g, whereas bile Hg levels
ranged from 1 to 47 ng/g.

Other data obtained in these experiments revealed that
placental cotyledon concentration of amalgam Hg was
24, 161, and 289 ng/g after 16, 25, and 34 days, respcc-
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gam observed in this study are higher than levels reported
in human kidney (12). However, our results were ob-
served for only 140 days from 12 new amalgam fillings
all placed in the mouth at the same time. This is in
contrast to human data obtained in subjects in whom
levels of Hg may have declined somewhat over an 8 to
10-yr duration from a variable number of amalgams of
unknown age (12).

Maternal brain levels of Hg released from amalgam in
this study were 3-13 ng Hg/g during a relatively brief
duration of 16-140 days after amalgam placement. This
agrees with net Hg levels found in autopsy specimens of
human brain cortex of 7.2 ng/g from subjects with dental
amalgams (4,12). after subtraction of brain Hg levels in
control (nonamalgam) subjects of 5.7 ng/g.

It is interesting to note that adult ewe pituitary gland
concentration of Hg from amalgam was severalfold
higher than brain concentration. This differential tend-
ency was even more exacerbated in the fetal lamb. This
finding is in agreement with Nylunder i11), who reported
relatively higher concentrations of Hg in pituitary com-
pared with occipital brain of dentists. The endocrinolog-
ical significance of amalgam Hg concentration in pitui-
tary, thyroid, and adrenal glands in the present study
should warrant further attention in future studies.

The present demonstration of selective concentration
of amalgam Hg in cotyledon tissue with advancing ges-
tational age is consistent with earlier evidence that ele-
mental Hg from a nonamalgam source will traverse the
placenta (2). This observation is supported by fetal blood
Hg levels that are fourfold higher than maternal levels
during the initial 2-wk phase after amalgam placement
in this study. The sheep epitheliochorial placenta has six
tissue layers separating fetal and maternal blood com-
pared with the human hemochorial placenta with only
three tissue layers, the latter placental barrier having
transfer properties that can enhance its permeability (5).
On this histological basis alone one might expect a hu-
man fetus to receive a greater proportion of a given dose
of dental amalgam Hg than would a sheep fetus.

We conclude that Hg released from dental amalgam
tooth fillings will begin to selectively accumulate in ma-
ternal and fetal tissues soon after amalgam placement.
Accumulation of amalgam Hg progresses in tissues to a
steady state with advancing gestation and is maintained
for as long as 20 wk. Amalgam restorations are a source
of continuous Hg exposure to both the mother and fetus.
In view of the experimental evidence presented herein,
continued employment of dental amalgam as a tooth
restorative material in pregnant women and children
should be reconsidered.
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M ercury exposure from “silver” tooth fillings: em erging

evidence questions a traditional dental paradigm

FRITZ L. LORSCHEIDER,*,1MURRAY J. VIMY.t and ANNE O. SUMMERS:

*Department of Medical Physiology and fDepartmcnt of Medicine. Faculty of Medicine.University of Calgary,
Alberta, T2N 4N1, Canada; and IDepartment of Microbiology, University of Georgia, Athens. Georgia, 30602,

silver amalgam, which contains approximately 50% Hg |r e tOOt materi thereafter, tin was

Abstract: For more than 160 years dentistry has used  1859. anEd )Pe advocacgl It d’i %m as.a safe and
metal, as the preferred tooth filling material. During the

SIIVer paste to coun{eract th eé ansion
past decade med:cal Gesea&ch has demonstrateﬁl that ;t]his proﬁiﬁrglrgsvyere A rS\é S amgxrl] ?’mc (r)rgnsg BIS or oot
Hg is continuously released as vapor into mouth air; then )
it is inhaled, absorbed into body tissues, oxidized to ionic ama am as (T] ? 8ement ?Or the other f rg
Hg, and finally covalently bound to cell proteins. Animal e |aS 0 i dSU% as Cemtet tga
and human experiments demonstrate that the uptake, ? are now VmVI% l|rr]1 r'[ U |r|1%rr]1cr|n?arr711ean% 0? .
tissue distribution, and excretion of amalgam Hg is sig- much wi er S ctor 0

> . ; . oualon and because mfl
nificant, and that dental amalgam is the major contribut- 9am was 3|m§ tn easv tg J% entists ¢ U? [ adf?v 66

ing source to Hg body burden in humans. Current
research on the pathophysiological effects of amaltP’m rame o e a EHCIQF amaf%ge nﬁ]@(tfrreoo metg%
0r €xpansion an

trqh%S remslneé essen-

ciengrc concerns
surfdc ﬁrmanv ({Uf-
sugsiae Wlt OUt a Clea

Hg has focused upon the immune system, renal system, een modifie er 10 ¢o
oral and intestinal bacteria, reproductive system, and the ¢ tractlon an %e aSIC or u
central nervous system. Research evidence does not sup- t|ar] unchan ed since the
port the notion of amalgam safety.—t orscheider, F. L., %am sa?et |n|t|a')
Vimy, M. J., Summers, A. O. Mercury exposure from el %g gventua
“silver” tooth fillings: emer?_ing evidence questions a

traditional dental paradigm. 9, 504-508 (1995 nufacturer specif catlo a m|
ractional fen par_a_ o (9% ycont Ins & promma Sgn rﬂe a|nH+ ﬁ%@/g 3|fvgr
KeMrck narcury toddty cirtdl anaigam race o zine., stimaes of

2 outtlon t e Present time, based on den i

il

g I |n 0 CO ?% BY om pr
HISTORICAL OVERVIEW OF MERCURY USE IN W gg nt#ﬁ;ge t remain %e ﬁ]gger??l]ggr%{( %agv’\?%

h - 6? ore

DENTISTRY entists or re 0r|ng post “o[j eet o
As £ql rlv as the 7th centur e Ch| 6?6 used a S||Vﬁ resentvloor} aniz (Jn Sntaé% ptqagse %ancte eaﬁ Iencone.
ste containin n& Cu&y JIl decayed teet ove surroun %he use of ﬁP Bvc Imin
rou hout the chemlst |n ma and fnat cfs th? ther amaim metals tq orm
uro(? observed that thlS m sterlo SS ( 10l0 ﬁfl inactive su stance a?i 0 ervw% that
tracted from cinna arore W V0 at| UIC V- dentists have not reBorte anv a vers SI e efects In
|sa,o ear avaporw en m lv ea em t atlents se_and populari continue to
that at roo tem er ture eare s- Beo[ere s% Jen amaP ;ﬁm safety ﬁ
sove p s of Orpl eas SUC HV[e[I t|n an to eme |ca% Leseagc eVl 8 hat has accu-
copper. eearv USEO a Hols er ste uate primarily over t : past deca Pur{gose of
LT e et S8 b by

orth A merlca in e | %%a LT }F |u o appropriate toot festorative matstial. o

er mlxture

Cers exﬁ‘sese%dan%%ncg nsr Ee%lttnt ere ently fracturin
e i e[r)rc])tgudm% s e g’ﬁ)aSV|§ Bohatan 41 MERCURY EXPOSURE FROM AMALGAM FILLINGS
Were coﬁperne el pmerJ d“thT ulsonm ecausﬁeg %urnﬁg the earIv 980s several | bor fories stabllshe_

was already wi el I CO?HIZG ageex posure resu

g e L
In manv overt sid udm entla and,oss o

motor coofdin tio, nyfgg 5 clection 0f thest toot thair gl ff&e el ercﬁewmg Le?ate
concerns, fhe §merlca Ciety 0 Dental Sur eons i |caniyw fil Mouth ¢ ochusa b|t|n

several affated 16gional denta R o 165 sigpificardly with tre 1 onfiniats ¢ qugﬂf %
(J].:ghosrg et efé‘uﬁns s ag 3%&39 Lo d %ear% lgam, mlre ”|ﬁ n a SUﬁtaIé]eq evation of fhe mouth Hy
t glety b susﬁen A ort Jome TErErs0r  level, which eventually declines 1o a baseline level 90 m

utteB ocates of aia ar% -

eventual
gal Aﬂe (a' 10 IN |e me[I 8
rgeons declined, forcing It t span IN IS Medical 'hsiology, Faculty of Medicine. University oféi

OCIG?/ ent of
earose merican enta ssomatlon ounded in Hospital Dr. NW, Calgary. Alberta, Canada T2N 4N 1.07

ERIEI mTowhom correspondence should be addressed, at Departm
alvary. 3330

G E3YDBEHAEND. HFEB



after chewing cessation (11). Blood Hg levels also displav
a positive correlation with the number and total surface
area of amalgam fillings (12).

A single amalgam filling with an average surface area
of onlv 0.4 cm-’ I1s estimated to release as much as 15 pg
Hg/dav primarily through mechanical wear and evapora-
tion. but also through dissolution into saliva (13). Recent
electron microscopy images and electrochemistry data
show direct evidence of amalgam Hg corrosion and leak-
age into saliva as free ions (14). Thus, for an average
individual with eight occlusal amalgam fillings (11). a total
of 120 gg Hg could be released dailv into the mouth and
a portion of this amount would be inhaled or swallowed.
These estimations are consistent with a recenc report
showing that human subjects with an average number of
amalgam fillings excrete approximately 60 pg Hg/day in
feces (15), a portion of which is microparticles of amal-
gam. Various laboratories have estimated diat the average
daily body absorption of amalgam Hg in humans ranges
between 1.2 and 27 pg (16), with levels for some individ-
ual subjects being as high as 100 pj*dav. At the present
time the consensus average estimate is 10 pg of amalgam
Hg (range 3-17 pg) absorbed per day (17), an uptake
amount corroborated by a more recent daily estimate of
12 pg (15). Bv way of contrast, estimates of the dailv
absorption of all forms of Hg from fish and seafood is 2.3
pg, and from other foods, air, and water is 0.3 pg (17).
Thus, it is now proposed that dental amalgam tooth fill-
ings are the major source of Hg exposure for the general
population (17, 18). This position has been clearly vali-
dated by a recenc demonstration that at least 65% of
excretable Hg in human urine is derived solely from den-
tal amalgams, and that amounts of Hg excreted also cor-
relate with total amalgam surface area (19).

BODY TISSUE UPTAKE OF AMALGAM MERCURY

The degree to which body tissues can sequester amalgam
Hg after exposure has been demonstrated in a variety of
human and animal experiments. Human autopsy studies
reveal significantly higher Hg concentrations in brain and
kidnev of subjects with aged amalgam fillings than in
subjects who nad no amalgam (ooth restorations (20).
When amalgam fillings containing a radioactive Hg tracer
were placed in sheep molar teeth, a whole-body image
scan performed 4 wk later demonstrated several possible
uptake sites for Hg including oral tissues, jaw bone, lung,
and gastrointestinal tract, with major localization of Hg in
the kidney and liver (21). A similar whole-body image
study repeated in a monkey (whose »ceth, diet, feeding
regimen, and chewing pattern more closelv resemble
those of humans) clearly demonstrates high levels of
amalgam Hg in kidney, intestinal tract, and other tissues.
The brain/CSF Hg ratio had increased threefold by 4 wk
after amalgam fillings had been installed (22). The pri-
mate kidney will continue to accumulate amalgam Hg for
at least 1year after installation of such fillings (23).
Repeated observations in adult sheep (21. 24) demon-
strate that after placement of amalgam fillings the blood
Hg levels remain relatively low even though the surround-
ing bodv tissue concentrations of Hg become many fold
higher than blood. This suggests that tissues rapidly se-
quester amalgam Hg at a rate equivalent to its initial
appearance in the circulation. Such a phenomenon may
explain why monitoring blood levels of Hg in humans Is
a poor indicator of the actual tissue body burden directly
attributable to continuous low-dose Hg exposure from

amalgam.
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In pregnant sheep, which received amalgam fillings
containing a radioactive Hg tracer, it was demonstrated
that both maternal and fetal tissues began to accumulate
amal(_tiam Hg within several days after such fillings were
installed. Maternal-fetal transfer of amalgam Hg was pro-
gressive with advancing gestation, and amalgam Hg also
transferred to breast milk postpartum 124). More re-
cently. human fetal/neonatal studies have likewise dem-
onstrated that Hg concentrations in fetal kidney and liver,
and cerebral cortex of infants, correlate significantly with
the number of amalgam filled teeth of their mothers (25).
This latter finding is consistent with previous animal stud-
ies that show greater Hg concentration in rat fetal tissues
(and less placental retention) when the source of expo-
sure was Hg° rather than mercuric salts (26).

CELL METABOLISM OF MERCURY

Major metabolic pathways

Figure 1 illustrates the major metabolic pathways for the
three species of Hg. The principal source of Hg® is vapor
from dental amalgam tooth fillings, whereas organic H
(Hg’) is derived principally from fish and seafood, an
inorganic Hg (Hg2) originates from other foods, water,
and air. Approximately 80% of inhaled Hg° is absorbed
across the lung and converted to Hg2' intracellularlv bv
caialase oxidauon. In contrast to other Hg species, the
high lipid solubility of Hg® permits it to cross cell mem-
branes readily, including the blood-brain barrier, and
easily enter the brain. However, the kidney eventually
becomes the major site of Hg accumulation during com-
Eartmental redistribution after exposure to Hg°. Some
Ig° is aiso dissolved in saliva and swallowed, converted to
Hg2’ bt))/ peroxidase oxidation, and the majority is elimi-
nated by fecal excretion. Other Hg2’ that is ingested in
the diet is poorlv absorbed across the intestinal tract and
most is excreted in the feces. .Although the majority of
Hg*- from the diet is also eliminated in the feces, a sub-
stantial portion is absorbed intracellularlv as methyl-Hg*-.
Both intracellular Hg2* and Hg' are ultimately bound
covalentlv to glutathione (GSH) and protein cysteine
groups. Hg2’ is the toxic product responsible for the ad-
verse effects of inhaled HeQ. Bodv tissues have various
retention half-lives for Hg* and Hg2* ranging from days
to vears (15. 17. 26-28). After Hg is released from tissues,
fecal excretion becomes the predominant route for elimi-
nation of Hg from the body. Human fecal excretion of
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crease in the proportion ot Hg-resistant bactena in tite
tloras ot the intestine and oral easily soon alter installa-
tion ot dental amalgam tooth fillings, an increase that
persisted until the amalgam fillings were removed. The
majority of these primate Hg resistant bacteria were also
resistant to one or more commonly used antibiotics. Re-
sults show that Hg released from dental amalgam can
enhance the prevalence of resistance to multiple antibiot-
ics in the bacteria of the primate normal flora (10).

Reproductive system

The relationship of occupational exposure to Hg° and
fertility of female dental assistants has recently been ex-
amined. because it is well established that long-term expo-
sure to Hg” will alter reproductive cyclicity in rodents.
Epidemiological screening by questionnaire of 7000 den-
tal assistants showed that within an eligible subgroup of
418 women who were subsequendv interviewed, fertility
was reduced to only 63% tliat of control women not
occupationally exposed to Hg°. The study, while open to
the criticism of all data that rely upon subject observation
and opinion, concluded that dental assistants who pre-
pared 30 or more amalgam fillings per week, and who
also had poor Hg hygiene habits, were at risk of lowered
fecundity (41).

Central nervous system

Initially suggestions occurred within medicine that
neurodegenerative diseases could perhaps be linked to
Hg from dental amalgam, but no experimental evidence
was available at chat time (42). However, it is now estab-
lished that uptake and accumulation of amalgam Hg oc-
cur in monkey and human brain tissues (22, 27). Studies
have demonstrated that Hg is selectively concentrated in
human brain regions (medial basal nucleus, amygdala,
and hippocampus) involved with memory function, and
have suggested that Hg may be implicated (by mecha-
nisms as yet unexplained) in the etiology of Alzheimer's
disease (AD) (43. 44). Abnormal microtubule formation
in AD brains has been associated with a defect in the
tubulin polymerization cycle (45), which may increase the
density of neurofibrillary tangles. A similar tubulin defect
can be induced in the brain of HgClz-treated rats (46, 47),
suggesting a connection between exposure to inorganic
Hg and AD. HgClz also markedly inhibits in vivo ADP-ri-
bosylation of two rat brain cytoskeletal proteins, tubulin
and actin, and thus alters a specific neurochemical reac-
tion involved in maintaining brain neuron structure (48).

It is well established that Hg* will interact with tubulin
resulting in disassembly of microtubules, and that micro-
tubules function to maintain neuritc structure (49). In a
current investigation, recently reported, rats were ex-
{)/osed to Hg° 4 n/day for as long as 14 consecutive days.

apor exposure was maintained at 300 |ig Hg/m1 air, a
level detectable in mouths of some human subjects with
large numbers of amalgam fillings. Average brain Hg con-
centrations increased significandy with duration of Hg°
exposure. Photoaffinitv labeling of the (3-subunit of the
tubulin dimer with (a"PjSNsGTP in brain homogenates
was diminished by 75% after 14 days of Hg° exposure. An
identical neurocKemical lesion of similar magnitude was
seen in human AD brain homogenates, but no direct
evidence exists to prove that diis lesion is the result of
human exposure specifically to amalgam Hg. Because the
rate of tubulin polymerization is dependent on binding of
tubulin dimers to GTP, it was concluded that chronic
inhalation of low-level Hg® in rats can inhibit the polym-

MERCURY FROM TOOTH FILLINGS
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erization of tubulin essential for formation of micr
inbules (501.

Another recent report demonstrates subclinic;
neuropsychological and motor control effects from a
occupational exposure to Hgu over | year in a subpopt
lation of dentists with high urinarv Hg levels (51). A mot
extensive report, evaluating dental technicians and der.
tists who received occupational exposure to Hg° and non
dental personnel controls, demonstrated that after .
chelation drug (DMPS) challenge test urinarv Hg level
were 16-fold higher in technicians and 6-fold higher it
dentists compared to control subjects. Baseline urinart
porphyrin levels measured before DMPS treatment were
associated with urinary He levels obtained after the
DMPS challenge. Urinary Hg was also adversely associ-
ated with several neurobehavioral changes in Hg-exposed
subjects including impairment of attention tasks and mo-
tor perceptual tasks. The utility of a DMPS challenge to
assess renal Hg burden was established (52).

CONCLUSIONS

The collective results of numerous research investigations
over the past decade clearlv demonstrate that the continu-
ous release of Hgu from dental amaleam tooth fillings
provides the major contribution to Hg bodv burden. The
experimental evidence indicates that amalgam Hg has the
potential to induce cell or organ pathophysiology. At die
very least, the traditional dental paradigm, that amalgam
is a chemically stable tooth restorative material and that
the release of Hg from this material is insignificant, is
without foundation. One dental authority states that ma-
terials are presently available that are suitable alternatives
to Hg fillings (4). Based on recent immunology investiga-
tions (35), electrochemical corrosion experiments (14),
and human metabolic studies ﬁ15) it appears that the use
of silver in amalgam may be almost as questionable as is
Hg, and this evidence suggests that it may be inappropri

ate to alternatively use recently developed Hg-free silver-
containing dental metals (53) to fill teeth. It would seem
that now is the time for dentistiv to use composite (poly-
meric and ceramic) alternatives (4) and discard the metal
alchcmv bestowed on its profession from a less enlight-
ened era. Although human experimental evidence is in-
complete at the present time, the recent medical research
findings eresented herein strongly contradict the unsub-
stantiated opinions pronounced by various dental associa-
tions and related trade organizations, who offer
assurances of amalgam safety to dental personnel and
their patients without providing hard scientific data, in-
cluding animal, cellular and molecular evidence, to sup-
port their claims (54). 5]}
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Hg correlates significantly with the number ot arnaigani
filfings, and the excretion rate for Hg in feces is 20 times
higher than its corresponding excretion rate in urine.
Even though fecal excretion of amalgam Hg predomi-
nates. this principal excretory route in humans shows a
high correlation with urinary excretion of Hg. Fecal ex-
cretion rates for Hg in human subjects with amalgam
tooth fillings can be as much as 100-fold higher than in
subjects without such fillings (15).

Significance of glutathione and other sulfhydrvl
compounds

The major low molecular weight sulfhydrvl compound in
mammals is GSH. present at approximately 5 mM in cells,
serum, and bile (29). Other low molecular weight sulfhy-
drvls present at lower concentrations in cells include cvs-
teine. biotin. lipoic acid, and coenzvme A. The major
targets in proteins for binding of transition metals, in-
cluding Hg, are the sulfhydrvl group of cysteine and the
imino nitrogen of histidine. The aromatic ring nitrogens
of the nucleotide bases also form Hg complexes, with
thvmine and uracil being more reactive than cytosine,
guanine, and adenine (30).

Whereas Hg° from amalgam ir lipid soluble and freelv
passes through cell membranes, methyl and ionic Hg
from food and other sources are both charged and there-
fore must be complexed with counter-ions or low molecu-
lar weight sulfur compounds in order to pass freely
through the cell membrane.

The major cellular reaction potentiating the toxicity of
Hg° is its oxidation by catalase. an enzyme found in all
normal mammalian cells (31). This oxidation process can
take place in an?/ of the "barrier tissues” of the bodv as
well as in the blood. Once generated within the cell by
catalase, highly reactive Hg-*will interact with a variety of
nucleophilic ligands, the most abundant single nucleo-
phile reactant being GSH. The sulfhydrvl groups of pro-
teins are next in abundance and aviditv for Hg* . with the
imino nitrogens of histidine and the nucleobases being
substantially less reactive.

Despite the large molar excess of GSH, many proteins
compete verv effectively for binding of transition metals
such as Zn. Ni. and Cu. The precise chemical basis for the
high affinity of such metalloproteins is not understood:
many of the currently well-defined members of this
group, including important regulatory proteins, use cyste-
ines and histidines as ligands to their respective metal
cofactors (32). Thus, these proteins may exchange metals,
including Hg, bound to GSH.

Once bound to GSH, Hg can leave the cell to circulate
in serum or Ivmph and be deposited in other organs or
tissues. GS-Hg-SG is eventually eliminated via either the
kidney or downloaded via bile into the intestinal lumen
and excreted in feces. After Hg leaves cells, its major
route of elimination in any form (inorganic or organic) is
via feces, with less than 10% of Hg normally exiting the
body in unne (26). Experiments in sheep (21. 24) and
monkey (22) indicate that 99% of amalgam Hg is excreted
in feces, and in humans with 30 amalgam surfaces the
average 24 h excretion rate for Hg in feces is 60 pg (95%
of total dailv excretable Hg) in contrast to 3 pg/2-1 h in
urine (15). In mammals, half-lives from acute single doses
of Hy™ or methvl-Hg* range from months to years.
Half-lives mav differ with chronic Hg exposure as a result
of compromised cellular function (e.g. kidney Hg turn-
over deceases with age and duration of exposure) (17,

26).

EFFECTS OF AMALGAM MERCURY ON CELL AND
ORGAN SYSTEM FUNCTION

The overt clinical effects resulting from toxic exposure to
the three species of Hg have been described (26, 28).
Various animal and human experiments over the past
several vears have addressed the possibility of more suutle
pathophysiological effects of amalgam Hg upon the func-
tion of several organ svstems or cell tvpes, including die
immune system, renal system, oral and Intestinal bacteria,
reproductive svstem. and central nervous svstem.

Immune system

lonic Hg has been shown to be antigenic and capable of
inducing auioimmunitv in rats (33. 34). In a very recent
report, gelatin-encapsulated dental amalgam pieces were
implanted intraperitoneally in an inbred strain of mice
known to be genetically susceptible to Hg-induced im-
mune pathology. Within 10 wk to 6 months the animals
displayed hypcrimmunoglobuiinemia. serum autoanti-
bodics that targeted nucleolar proteins, and systemic im-
mune complex deposits. Similar changes were observed
when onlv denial alloy (not containing Hg) was im-
planted. and these immune aberrations were attributed to
the silver component of the allow This study concluded
that both Hg and silver dissolution from dental amalgam
can chronically stimulate the mouse immune system with
subsequent induction of systemic autoimmunity (35). In
humans, fecal excretion of silver is also correlated with
the number of amalgam fillings (15). This would suggest
that further investigation of the potential molecular ef-
fects of amalgam metals on the human immune system is
warranted.

Renal system

Because human (20), monkey (22, 23), and sheep (21)
kidnev display significantly increased Hg concentrations
after exposure to dental amalgam, some investigations
have focused on what these concentrations mav implv for
renal function. Sheep with amalgam tooth filling implants
show a reduced filtration rate oi inulin. increased urinarv
excretion ol sodium, and a decrease in urinarv albumin
(36). An increased sodium excretion has also been ob-
served in monkeys similarly treated with amalgam fiIIin(]t;s
(unpublished data). Because Hg* accumulates primarily
in tnc proximal tubule of rat (37) and rabbit (38) kidnev
and amalgam Hg in the proximal tubule of monkey kid-
ney (23), where the majority of sodium is normally reab-
sorbed. increased excretion of sodium after placement of
amalgam fillings in sheep (36) may reflect a reduced tu-
bular capacity to conserve sodium selectively. Urinary al-
bumin levels increased 1 year after removal of amalgam
fillings in humans (12), whereas urine albumin levels felt
in sheep after amalgam placement (36). It is uncertain
whether these differences in albumin excretion patterns
may reflect a Hg-induced reduction in renal blood flow
due to the presence of amalgam fillings.

Oral and intestinal bacteria

It is well established that some human intestinal bacteria
carry plasmids encoding resistance to both Hg and anti-
bioucs (39). In a population subgrouE of 356 persons who
had no recent antibiotic exposure, those individuals with
a high prevalence of Hg resistant bacteria in their intesti-
nal tlora were significantly more likely to display multiple
antibiotic resistance in these same bacteria. A parallel
investigation in monkeys demonstrated a marked in-
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The FASEB Journal

Editor-in-Chief

The Federation of American Societies for Experimental Biology (FASEBJ) seeks an Editor-in-Chief
of The FASEBJournal. The first and current Editor-in-Chief. Dr. William J. Whelan, plans to retire
from this position in June 1996 after 10 years of distinguished service.

The Federation of American Societies for Experimental Biology (FASEB) is a coalition of nine bio-
medical research societies in the disciplines of physiology, biochemistry and molecular biology, phar-
macology and experimental therapeutics, investigative pathology, nutrition, immunology, cell biol-
ogy, biophysics, and anatomy The FASEBJournal is an official publication of the Federation designed
to report on rapidly changing developments in the life sciences, and publishes state-of-the-art reviews
and brief research communications in areas of interest to members of the FASEB Societies. Reviews
focus on interdisciplinary aspects of growth points in life sciences research, and research communica-
tions emphasize innovative advances in methodology. In addition, the Journal features articles on
public affairs and news items about research funding; people and institutions; a calendar of scientific
meetings; and lists of currently released books and new products.

The FASEBJournal has a circulation of about 8,000. Impact factor data compiled by the Institute for
Scientific Information indicates that The FASEB Journal ranks first out of 59 journals in the biology
category, and 11th out of 173 journals in the category of biochemistry and molecular biology.

The Editor-in-Chief is responsible for the development and implementation of editorial policy, for
solicitation and quality control of content, and for liaison with production stalf. It is anticipated that
the Editor-in-Chief will recruit a core clerical staff to assist with manuscript handling at the home

institution.

Candidates should be scientists of international stature. They should have a broad knowledge as well
as interest in the scientific disciplines of concern to members of the FASEB Socie,.cs. Editorial ex-
perience, administrative skills and an interest in innovation arc also essential.

Applications and nominations may be submitted to:

Editor-in-Chicf Search Committee
Executive Office
FASEB
9650 Rockville Pike
Bethesda. Maryland 20814-3998

Closing date for receipt of applications is April 15. 1995.

FASEB n an Equal Emphoment Qppoilunilv/Affirmalue . uwn Emphni



cc:Mail for: Senator Lyda green

Subject:  SB 90
From: rjcook@ptialaska.net ("Richard Cook") at CC2MHSL  4/4/97 5:22 PM

To: Senator Lyda Green at LAA TRANS

-

Dear Senator Green,

SB 90

It has been suggested that the dental practice act be amended to allow
dentists and patients to choose the restoration of their choice. I can
tell you from personal experience, that there have been no problems
whatsoever with a dentist such as myself or with my patients having the
ability to place any restoration material they want. I am specifically
referring to the choice of amalgam vs. other materials such as golds,
porcelains, glass ionomers, any of the new glasses or composites.

I DO NOT USE AMALGAMS

I have not used amalgam in my practice for nearly 15 years. The last

amalgam | placed was at the Alaska State Board exam many years ago. If a
person in my practice needs to have a tooth restored or have an old amalgam
replaced, |

usually suggest gold or porcelain. I always let my patients know what |

would do for my own or my family"s mouth as a preferred option.

AMALGAMS ARE SAFE AND EFFECTIVE

Amalgam restorations are safe, effective and relatively easy and cheap to
do. The seems to be as well proven as anything can be well proven. That is
the opinion of myself. As far as | know, that is the opinion of eve 32y
dental and medical school in the world and of every legitimate world health
organization.

I do have amalgam fillings in ny own mouth and they have served me well for
many

years. As long as there is no decay or corrosion or fractures, they will
stay in my mouth. The same for try wife. I would never replace a
perfectly good amalgam in my own family"s mouth. If a replacement would be
needed

however, | will choose gold.

FREEDOM OF CHOICE ALREADY EXISTS

Dentists or patients that do not use amalgam are not a problem to organized

dentistry. Look at ny practice. I replace amalgams every day with other
materials. But 1 have a moral and ethical commitment to care for my

patients with the same standards that 1 would my own family. If a patient
wants to have amalgam fillings replaced for the "fun of it", 1 think that

they have that right as long as the dentist has properly

informed the patient of the morbidity risks of removing a sound amalgam or
any other perfectly good restoration. There is a small risk inherent in
nearly any invasive dental procedure. Some of the risks are nerve damage,
tooth sensitivity to hot and cold, and tooth weakening. If a tooth is
perfectly OK, 1 do everything in my power to talk a person OUT OF replacing
a filling. I tell them what I would do for myself or my family. Most

people can relate to that easily.

Even though the risks are small, a procedure as simple as replacing an
amalgam with a composite has some risks. Injections have risks. Each and
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every time a restoration has been replaced it reduces the amount and
strength of the remaining tooth structure.

PATIENTS HAVE FREEDOM TO CHOOSE, BUT DENTISTS DON"T HAVE FREEDOM TO DEFRAUD

However, and this is an important distinction, most mainstream dentists
such as myself *do* have a problem with dentists who use their position
of public trust to misrepresent what amalgam will or will not do. That is
a polite v/ay of saying that we strongly feel that a dentist should not be
fraudulent. This why the legislature needs to maintain a Board of Dentists
who can discipline those who are not being honest. There is a near
hysteria that takes place from time to time in

the media in which otherwise good people choose emotional appeal over
scientific logic and proof. We believe that a dentist is unethical and
dishonest if he uses the patients® emotional fears to influence his
patients to replace

sound restorations and produce more cash flow for his office. Being
dishonest like that is just like the old-time elixir and snake oil salesmen
who went from town

to town selling the sure cure to everything. The salesman knows what he is
doing is

wrong but he just cannot resist the allure of more money.

THE (L&) AMENDMENTS APPEAR REDUNDANT TO WHAT NOW EXISTS

If you look at the intent (as | perceive the intent) of the two amendments
from the Labor and Commerce Committee, there is no change from what is now
occurring. If a dentist is honest and open with his patients, and
truthfully discusses the options with them, then there is no problem with
organized dentistry or the Board of Dentists. Unfortunately not all
dentists are 100% candid about the risks of removing sound restorations.
That is why you have a Board of Dentists.

THE AMENDMENTS DO POSE A RISK IN INTERPRETATION

Care should be taken in any language of any bill so that it cannot be
construed to prevent the Alaska Board of Dentists from protecting the
public. I believe that the language of the amendments as they are now
proposed present some problems. How do you demonstrate physical harm when
it exists? | think that it would be difficult except in the rarest of
cases. Even if the harm was the need to do a root canal six months later,
how could you demonstrate that to a court of law? How could one prove it
in a court of law? We do know that in general "drilling weakens teeth™ and
the more you drill, the less natural tooth structure is left. To me that
is harm. But to a court, | just don"t know.

Thank you for listening.

Richard J. Cook DDS

President, Juneau Dental Society
712 West 12th Street

Juneau, AK 99801
rjcook@ptialaska.net
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